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ANA    Aeroportos e NavegaçAo Aerea, E.P. 
ATC   Air Traffic Control 
ATCO  Air Traffic Control Officer 
ATS  AT/SC Auto-Throttle System or Auto-Throttle / Speed Computer 
A/P P/A Automatic pilot 
BIM  FCOM Basic Instructions Manual – Flight Crew Operating Manual 
CCRL   Centro de Controle Regional de Lisboa 
CMD   Command Mode (Auto-pilot function mode) 
CTA  ATCO Controlador de Triego Aereo (Air Traffic Control Officer) 
CVR   Cockpit Voice Recorder 
CWS   Control Wheel Steering 
DFDR   Digital Flight Data Recorder 
FAA   Federal Aviation Administration 
F.E.  F/E Flight Engineer 
FL   Flight Level 
F.O.  F/O First Officer  
ft   feet 
fps  feet per second 
ICAO   International Civil Aviation Organization 
INMG  INM Instituto Nacional de Meteorologia e Geofisica 
IST   Instituto Superior Tecnico 
kt. kn knots 
ICAO   International Civil Aviation Organization 
KNMI  Koninklijk Nederlands Meteorologisch Instituut or Royal 

Netherlands Meteorological Institut 
MDC  McDonnell Douglas Corporation 
 mn min Minute 
MP495 MPH495 Martinair Flight involved in the accident (call sign) 
NASB  NAIB  

Dutch Aviation Safety Board  
OvV 
RLD, RvDL, DSB 

Netherlands Aviation Safety Board 
Netherlands Accident Investigation Bureau 
Raad voor de Luchtvaart  
Onderzoeksraad Voor Veiligheid ( Dutch Safety Board) 

NLR   Nationaal Lucht- en Ruimtevaartlaboratorium  
National Aerospace Laboratory the Netherlands 

nm NM Nautical mile [1852 m] 
OvV  Onderzoeksraad Voor Veiligheid ( Dutch Safety Board) 
PF  PA Pilot Flying or Pilot acting 
PNF  PM Pilot Not Flying or Pilot monitoring 
PSU   Passenger Service Unit 
RA   Radio Altitude 
RoA RvO Official report issued by the Portuguese Commission of 

Investigation, Report of Accident 
RvO  Report van Ongevol 
SIO   Sistema Integrado de Observâo Meteorologica 
UTC   Universal Time Coordinated 

 
 
 
 
 

info
Highlight

info
Highlight

info
Highlight

info
Text Box
It seems that the Experts didn't quite understand the investigation structure/bodies in the Netherlands. 

info
Arrow

info
Text Box
are not synonyms

info
Text Box
is not a synonym, not the same manuals



The HAGUE DISTRICT COURT (Chamber of Commercial Affairs) 
Case Number C/09/434236/HA Z 13-17 

 
J.-L. Françon, L. Bloncourt, D. Kügler, Experts 

 

 
 
Final report  – 18th of April 2017  Page 6 / 202 
  

 
 
 
0. PREAMBLE 
 
 
 

0.1. GENERAL 
 
 

In this final report, the word “Experts” refers exclusively to the three Experts 
appointed by the Court by the decision raised the 8th July  2015. 
 
Any additional experts will be referred to, clearly, by their names, and their 
credentials will be indicated between brackets immediately following the first 
mentioning of their names.  
 
The expression "Claimants advisors’ team" shall be used to designate the authors of 
the "Review of interim report V17 with Remarks and Questions of Claimants " of 27 
September 2016. 
 
 

0.1.1. EXPERTS’ COMPETENCIES. 
 

No expert can claim that he has universal knowledge on all topics. Should it be 
necessary, he will refer to the best available competency provided by the appropriate 
specialist.  
Moreover, this behavior is the foundation of a proper and well-conducted expertise. 
  
The Experts want to underline that the Claimants advisors’ team uses, exclusively 
and obviously without any contextual dimension, only the available textual 
information. These textual information do only provide factual results of the crew’s 
action or effects due to the corresponding environment. 
 
Assuming that the Claimants advisors’ team came to the exact conclusions from the 
available textual information, it is obvious that they do not consider the Human 
Factors1 dimension of the events. 
 
The Experts, in the analysis they carried out, took this dimension into account and 
considered that the DASB (RvDL at the time of accident) (being part of the 
Commission of Investigation) did the same when it sent its comments to this 
Commission.  
 
To be able to consider the importance of the Human Factors in a cockpit, it is 
necessary to have demonstrable operational experience and competencies in this 
field. 

                                                 
1  Human Factors in its widest definition describes all the aspects of human performance when interacting with 

the (aviation) environment to influence the outcome of events 
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The Experts underline the fact that the Judge in charge decided to choose and 
appoint them on the basis of their individual CVs : 

• An engineer and professor, internationally well-known in the field of Air Traffic 
Management (ATM), with a strong industry background, educating at leading 
universities including Human Factor concepts. 

• Two airline pilots, both with more than 15000 hours of flight as captain, 
instructor and examiner, in charge during years to provide advices to their own 
national civil authority about flight safety.  

• These two pilots have taught instructors and pilots on the “Human Factors” 
concepts since the beginning of their implementation in the captains’ and first 
officers’ training then for all personnel involved in airlines operations. 

• One of these captains being first officer, captain, instructor and examiner on 
DC10-30 KSSU during more than 4500 hours of flight. 
 
 
 

0.1.2. ANSWERS TO “REVIEW AND REMARKS AND QUESTIONS” 
 

The Experts have studied carefully the “Review and Remarks & Question of 
Claimants of Interim Report V17” of 27th September 2016.  
 
The large amount of non-relevant remarks within this report has lead to a huge 
confusion. 
 
Consequently and in accordance with the Court’s requirements, “Review and 
Remarks and Questions” (as provided by the Claimants advisors’ team) will only be 
considered if they concern the actual content of the Experts’ interim report V17; they 
should not be considered when the “Remarks and Questions” have already received 
an answer in that report. 
The Experts want to underline that their mission is not to issue an opinion on the 
work of the Commission of Investigation. 
 
It is obvious that the accident wouldn’t have happened if the captain decided to go 
around at one moment during the approach to FARO, and, a fortiori, if he decided not 
to take off from Amsterdam.  
But his job was to move the passengers from Amsterdam to Faro. This is probably an 
important human aspect in this file. 
 
To simplify and clarify, the debatable flight can be divided the in two parts: 

- The first one above 500 [ft]2 elevation, which was handled by the crew with a 
correct airmanship, aside from an inappropriate correction of the wind during 
the interception and the final phase, flying so laterally displaced at the left of 
the radial 111°. During this phase, the immediate safety of the aircraft was 
never affected by the captain’s decisions. 

- and the one below 500 [ft] where the loss of control happened. The non-
decision of go around under 500 [ft] is one of the major cause of the accident. 

Many points and questions raised by the Claimant advisors’ team, are related with 
facts without any relation with the loss of control under 500 [ft].  
                                                 
2  Stabilization height mentioned in BIM MARTINAIR §3.4 APPROACH AND LANDING –Index 06 
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So, the Experts believe that providing answers to the questions of the Claimants 
advisors’ team, referring to the part of the flight above 500 [ft] is not directly relevant. 
 
 

0.1.3. DASB UNTIL 1994. 
 

0.1.3.1. ROLE AND POSITION 
 

The Experts must recall that the DASB was acting as a member of the Commission 
of Investigation and had consequently to respect the recommendations of the ICAO 
Annex 13 (“Aircraft Accident and Incident Investigation”). 
It is clearly indicated that the work of a Commission of Investigation is not to define 
liability but only to determine causes and/or contributing factors to avoid other 
accidents due to similar causes in the future. 3 
 
Consequently, the Experts’ understanding of “the work in due care” of the DASB 
excludes all what concerns the determination of liability. 
 
 

0.1.3.2. COMMUNICATION TO THE CLAIMANTS 

The following text is a part of the preliminary introduction of the meeting of the 1st 
December 1994  

« INFORMATION MEETING OF THE CIVIL AVIATION BOARD FOR THE VICTIMS AND 
THE FAMILIES OF THE FARO AVIATION DISASTER » 

« The purpose of this meeting is to give information, information about the report, 
information about the role of the Civil Aviation Board, and in particular, this is what 
this afternoon is about, to give you the opportunity to ask the experts on this side of the 
table questions, factual questions. 
What this meeting is not about - and I repeat - what this meeting is not about is answering 
questions about culpability, liability and financial issues. These questions will not be 
addressed because they do not fall under the remit of the Board. This is not the purpose of 
this meeting and the Board cannot answer such questions, so there's no point in asking 
them. » 
 
The DASB representatives could not, ethically speaking, communicate with any party 
as long as the investigation was ongoing.  
That is why Annex 13 specifies the conditions for the independence of these bodies. 
 
Then, during the first meeting (11th August 1993) with the victims or the families, and 
before the issuance of the final report (15th November 1994), the DASB was bound 
by the obligation of non-disclosure, as member of the Commission of Investigation.  
 
During the second meeting (1st December 1994), after the publication of the final 
report (15th November 1994), DASB was still bound by the content of the report itself, 

                                                 
3  ICAO Annex 13 : « Objective of the Investigation : 3.1 The sole objective of the investigation of an accident 

or incident shall be the prevention of accidents and incidents. It is not the purpose of this activity to apportion 
blame or liability » 
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unique official document. The Dutch authorities had the possibility to appoint experts 
to define liability and, in such context, never DASB could be part of these experts 
because of a possible conflict of interest.  
 
The assessment of the DASB’s work and/or behavior during the Investigation and 
after, during the meetings with the victims and families, will consequently follow 
strictly these considerations. 
 
 
 

0.1.4. THE LIMITS OF THE MISSION OF THE EXPERTS 
 

Based on the judgement of 8th July 2015 ref:C/09/434236 / HA ZA 13-17 en 
C/09/441930 / HA ZA 13-476, the mission of the expert has been limited to the 
general question in accordance with the following text inside quotes. 
 
« The court has not yet formulated an opinion on the main argument referred to in 2.5, as it 
needs the advice of experts to be able to form such an opinion. The general question for the 
experts therefore is: did the then Civil Aviation Board handle the information available 
at the time regarding the aforementioned themes with due care? The court maintains 
this general question, which comprises all relevant aspects (and limitations to be taken into 
account), even after learning the responses of the Parties to the provisional and general 
opinion of the court on the questions given in the interlocutory decision. The experts need not 
conduct own investigations into the cause of the air crash, but rather provide an answer, 
based on their expertise, to the question whether or not the Board, in its then capacity, 
adequately processed the then known and available information. » 
 
and 
« (1) Did the Civil Aviation Board handle the information it had at the time regarding the 
aspects stated in 2.5 of this judgment with due care? 
(2) Do you have other comments that may be relevant to the assessment of this case?” 
 
The mission of the Experts is constricted on the actions in 1994 of “the then civil 
aviation Board”, in its “then capacity adequately processed the then known and 
available information”.  
 
The mission of the Experts is not to evaluate the answers made by the DASB to the 
Horling’s report in 2015, even though the study of all these questions is useful for a 
better analysis. 
 
As already said, in accordance with the Court’s requirements, “Review and Remarks 
and Questions” (as provided by the Claimants’ advisors) will only be considered if 
they concern the actual content of the interim report V17; they should not be 
considered when the “Remarks and Questions” have already received an answer in 
that report. 
 
No further answer4 to “Review and Remarks and Questions” will be provided if they 
do not meet these criteria. 
                                                 
4  At the begining of the analysis of the « Review and Remarks and Questions of Claimants of interim report 

V17 », the Experts will define precisely the use of the term « No comment » or « not relevant » 
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However, if it would turn out that a new point having a direct relation to the Experts’ 
mission defined by the Court is raised by the Claimants' advisors, the Experts could 
provide a comment or answer, unless if this point is of no consequence on the 
Experts’ conclusions. 
 
 

 
0.2. THE “RAAD VOOR DE LUCHTVAART” 

 
The Raad voor de Luchtvaart [Netherlands Aviation Safety Board] was established 
on 1st January 1937 further to the Luchtvaartrampenwet [Air Disaster Act], since 
repealed. At the time of the air accident, the Board did not have its own legal 
personality and was structured under the then Minister of Transport, Public Works 
and Water Management. 
 
In 1993 the Luchtvaartrampenwet [Air Disaster Act] was replaced by the 
Luchtvaartongevallenwet [Air Accident Act] since repealed. 
 
Further to the Wet Raad voor de Transportveiligheid [Transport Safety Board Act], 
since repealed, the tasks and activities of the Raad voor de Luchtvaart [Netherlands 
Aviation Safety Board] were transferred to the Raad voor de Transportveiligheid 
[Transport Safety Board] (see also sections 91 and 102 of this act for transitional 
provisions). 
 
Subsequently, on 1st February 2005 the Raad voor de Transportveiligheid [Transport 
Safety Board] was transformed into the Onderzoeksraad voor veiligheid [Dutch 
Safety Board] see sections 87-90 of the Rijkswet Onderzoeksraad voor veiligheid 
[Dutch Safety Board Act]. 
 
 

0.3. WRITING CONVENTION 
 
All samples from official documents are italicized and their sources indicated either in 
the text itself or in footnotes. 
 
 

0.4. TIME REFERENCES 
 
This question seems to be considered as an important issue in order to understand 
the last part of the flight MP495.  
 
But the real question is, whatever the used time reference, whether this reference 
should be considered as a contributing factor to this accident. 
The answer is obviously clear and negative; this is the reason why the Experts 
decided to close this question at the early beginning of their report. 
 
Nevertheless, the Experts tried to understand how the Commission of Investigation 
considered this question during the investigation. 
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As it is not a crucial element to answer the questions raised by the Court of Justice, 
this analysis will be found in annex 8.1 of the present report. 
 
For information, all along their report, the Experts will use the DFDR time as the main 
time reference because it is the cockpit reference time0F

5 and also because it is the 
end of DFDR. 

                                                 
5  The DFDR time reference is the time provided by the Captain’s clock in the cockpit.  
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1. GENERAL CONSIDERATIONS – THE MISSION 
 
 

1.1. THE DECISION RAISED THE 8TH JULY 2015 : 
 
“ The court: 
in both cases 

a) orders an investigation to be conducted by three experts; 
b) appoints as experts the aforementioned Mr L. Bloncourt, Mr J-L. Françon and 

Mr D. Kügler, in order to conduct an investigation and give a written and 
substantiated answer to the following questions: 

1) Did the Civil Aviation Board handle the information it had at the 
time regarding the aspects stated in 2.5 of this judgment with 
due care? 

2) Do you have other comments that may be relevant to the 
assessment of this case?” 

 
 

1.2. THE MISSION 
 
The Experts will only have to answer these two questions raised by the Court by 
establishing an in-depth comparison between the set of actions, performed by the 
Dutch Aviation Safety Board, that should have been taken, and those actions that 
have actually been taken.  
 
To be sure, the Experts acting as described above will, at all time, keep in mind that 
the goal of the Commission of Investigation1F

6 is not to lay blame and establish legal 
liability, but to establish facts to improve flight safety.  
 
To avoid any misunderstanding, the Experts act to best of their knowledge to clarify 
and simplify their considerations and explanations. Furthermore, it is their goal to 
erase all the false or unnecessary considerations that may pollute the understanding 
of events. 
 
 
 
 
 
 
 
 
 
 

                                                 
6  As defined in chapter 3.2 of the present report 
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2. THE ACCIDENT – REMINDS 
 
 

2.1. THE FACTS2F

7 
 
« On 21 December 1992, a DC-10-30F aircraft, registered in Netherland under the 
designation PH-MBN, with 327 Passengers and 13 crew members on board, was performing 
an approach to the runway 11 at Faro Airport, for a landing. 
An active thunderstorm formation was approaching the airport. 
The aircraft made a hard landing on the left-hand side of the runway 11. 
The right landing gear fractured, followed by the separation of the right wing from the 
fuselage, starting a rotation of the aircraft along its longitudinal axis. 
The aircraft slide to the right and off the runway, broke into two main sections and caught 
fire. 
Several passengers and crewmembers were killed. »  
 
 

2.2. THE AIRCRAFT 
 
The aircraft involved was a DC-10-30CF, registered PH-MBN, serial number 46924, 
fuselage number 218, equipped with three CF6-50C engines and was delivered by 
McDonnell Douglass company in November 1975. 
 
It is known as part of the fleet of the KSSU3F

8 consortium. 
 
The DC-10-30CF was a convertible cargo/passenger version of the DC-10-30.  
 
 
 
 

                                                 
7  Extract from the non-official translation of the official Portuguese report, issued in November 1994. 
8  KSSU was a consortium made for maintenance purposes, by KLM, the former Swissair, SAS and the former 

UTA French Airlines. 
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3.  THE CONVENTION OF CHICAGO4F

9, THE ASSOCIATED 
DOCUMENTS AND THE COMMISSION OF INVESTIGATION 

 
3.1. GENERAL CONSIDERATIONS AND THE ASSOCIATED DOCUMENTS 

 
Within this chapter, the Experts want to point out the legal context of the international 
relationships between the member States of the ICAO5F

10, which ratified the 
Convention of Chicago and, more precisely, the relationships between the member 
States involved in an investigation following an accident in aviation. 
 
Please, refer to Annex 8.2 of the present report for a full analysis. 
 
The Convention of Chicago issued 19 annexes6F

11, among them the annex 13 related 
to the Aircraft Accident Investigation. 
 
 

3.2. THE ANNEX 13 AND THE COMMISSION OF INVESTIGATION  
 

3.2.1. ACCORDING TO THE ICAO 
 
In case of aviation accident or incident, under the direction of a main investigator 
designated by the country where the event took place, the accredited representatives 
of the following countries have the right to participate to the commission of 
investigation: 

• The State of aircraft registration; 
• The State of operator; 
• The State of aircraft design; 
• The State of aircraft manufacturer. 

 

                                                 
9  International convention related  to civil international aviation signed the December 7th 1947,  in Chicago  
10  International Civil Aviation Organization created by the Convention of Chicago 
11  Annex 1:  Personnel licensing 
 Annex 2:  Rules of the Air 
 Annex 3:  Meteorological Services for  International Air Navigation 
 Annex 4:  Aeronautical Charts 
 Annex 5:  Units of Measurement to be Used in Air and Ground Operations 
 Annex 6:  Operation of Aircraft 
 Annex 7:   Aircraft Nationality and Registration  Marks 
 Annex 8:   Airworthiness of an Aircraft 
 Annex 9:   Facilitation 
 Annex 10:  Aeronautical telecommunications 
 Annex 11:  Air Traffic Services 
 Annex 12:  Search & Rescue 
 Annex 13:  Aircraft Accident Investigation 
 Annex 14:  Aerodromes 
 Annex 15:  Aeronautical Information Services 
 Annex 16:  Environmental Protection 
 Annex 17:  Security – Safeguarding International  Civil Aviation against acts of Unlawful  Interference  
 Annex 18:  Safe Transportation of Dangerous Goods by Air 
 Annex 19: Safety Management (SMS) 
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It is advised that the State of aircraft registration or the State of operator designate 
one or several advisors that they may suggest directly to the Commission of 
Investigation to assist the members of the Commission and the accredited 
representative. 
 
Similarly, both States of aircraft design and of aircraft manufacturer will be able to 
designate one or several advisors that they may suggest to the Commission of 
Investigation to assist the members of the Commission and the accredited 
representative7F

12. 
 
Moreover, a third state may request to get involved in the investigation process if one 
of its citizens died in the accident. In this case, the State in charge of the 
investigation might give this third State the permission to designate its own expert; 
however, the expert will not be accredited and will only enjoy a certain set of 
prerogatives as clearly defined by the State charged with the investigation. 
 
In this context, the composition of the Commission of Investigation officially 
designated to investigate the accident of the Martinair DC10 – Flight number MP495 
– in FARO-Portugal conforms strictly to the ICAO’s recommendations. 
 
Under the appointed Portuguese Chief of the Commission of Investigation8F

13, this 
Commission was composed, among others, of: 

• An accredited representative of the State of registration, which is, in this case, 
the same as the State issuing the airline operator certificate9F

14: 
o One or several officials appointed by the Dutch Aviation Safety Board; 

• An accredited representative of the State of design, which is in this case, the 
same as the state of manufacturer: 
o One or several officials from the National Transportation Safety Board 

(NTSB) appointed by the Federal Aviation Administration of the USA. 
 
Both these representatives had the status of “accredited representatives” as defined 
in the ICAO Annex 13 as followed: 
 
5.25  Participation in the investigation shall confer entitlement to participate in all 

aspects of the investigation, under the control of the investigator-in-change, 
in particular to: 

- visit the scene of the accident; 
- examine the wreckage; 
- obtain witness information and suggest areas of questioning; 
- have full access to all relevant evidence as soon as possible; 
- receive copies of all pertinent documents; 
- participate in read-outs of recorded media; 
- participate in off-scene investigative activities such as component 

examinations, technical briefings, tests and simulations; 

                                                 
12  Refer to next page for the definition of a « accredited representative » 
13  Refer to Article 26 of the Chicago Convention - § 8.2 of this report. 
14  This document is a mandatory document issued by the State involved, and required to be allowed to 

transport by air, passengers and goods.  
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- participate in investigation progress meetings including deliberations related to 
analysis, findings, causes and safety recommendations; and 

- make submissions in respect of the various elements of the investigation. 
 
To conclude, it conformed accurately to Annex 13: 
 

• that the Commission of Investigation was placed under the direct responsibility 
of a Portuguese Official; 

• that the State of aircraft registration (which also was the State of the operator) 
was being represented by one or several accredited representatives from the 
Dutch Aviation Safety Board; 

• that the State of design (which is also the State of the manufacturer) was 
being represented by one or several accredited representatives from the 
NTSB; 

• that the Commission of Investigation decided to use the services of the 
organizations acting as advisors and suggested by the accredited 
representatives; these organizations had to directly and precisely answer to 
the questions raised by the Commission of Investigation.  

 
 

3.2.2. INITIAL ACTIONS OF THE PORTUGUESE AUTHORITIES 
 
These are explained in detail in the official report of 199410F

15. 
 

3.2.2.1. NOTIFICATION 
 
Notification of the accident was carried out as it was supposed to, as defined by 
Annex 13; the following actors were notified of the accident on the day of its 
occurrence: 

• The Dutch Aviation Safety Board, which acts on behalf of both the State of 
aircraft, and the State of the operator; 

• The Federal Aviation Administration (FAA – USA), which was the 
administration that had certified the type of aircraft relevant to the case; 

• The National Transportation Safety Board (NTSB – USA), which was the US 
specialist of investigations in case of accident; 

• McDonnell Douglas Company – USA, which design then built the aircraft; 
• The ICAO. 

 
3.2.2.2. CONSTITUTION OF THE COMMISSION OF INVESTIGATION 

 
Following the decision of the Director General of Civil Aviation of Portugal, this 
commission was put under the presidency of the Director of Aeronautic Personnel11F

16 
who was assisted by five more people. 
 

                                                 
15  The RvA/RvO : Official report issued by the Portuguese authorities after the comments of the NTSB and the 

Dutch Aviation Safety Board  
16  Mr  Luis Alberto Figueira Lima Da Silva, 
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Following the suggestion of the President of the Commission of Investigation, the 
following were assembled to work together: 

• A specialist in navigation aids; 
• A specialist in medical and pathological issues; 
• A specialist in air operations; 
• A specialist in meteorology and navigation; 
• A specialist in communications; 
• The accredited representatives as indicated above. 

 
Finally, the Commission of Investigation called on to the following experts or 
specialists to investigate: 

• McDonnell Douglas [designer and manufacturer of the aircraft] to answer 
questions regarding the functioning of aircraft specific components; 

• General Electric [designer and manufacturer of the engines] to answer 
questions regarding the functioning of the engines and associated parts; 

• Rockwell International [designer of some parts of the aircraft’s equipment, 
related to the navigation capability of the aircraft]; 

• Netherlands National Aerospace Laboratories (NLR) for some specific studies; 
• Martinair (or its mother company KLM), for the transcription and translation of 

the content of the Cockpit Voice Recorder; 
• The “Instituto Supérior Tecnico” to perform the metallurgic analysis; 
• The “Instituto Nacional de Meteorologia” to perform the weather analysis; 

 
The “Nationaal Lucht- en Ruimtevaartlaboratorium” (NLR) is the national Netherlands 
Aerospace Laboratory.  

As an independent non-profit organization, the NLR is the aerospace-knowledge 
enterprise in the Netherlands and provides high-quality technical support to 
various areas of the aerospace sector. 
This organization was in charge to analyze the meteorological context of the 
accident, and more precisely the potential occurrence of windshears and of 
microbursts, if any, at and around the airport. 

 
The “Instituto Superior Tecnico” (IST) is one of the most prestigious engineering 
schools of Lisbon, and it was put in charge of analyzing the landing gear components 
of the DC10 wreckage. 
 
The representatives of the Martinair as well as the representatives of its mother 
company, KLM, were entrusted with the transcription and the translation of the 
Cockpit Voice Recorder contents, and to provide the Commission of Investigation, 
with all relevant technical and operational documents deemed necessary. 
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4. ANALYSIS OF THE FLIGHT BY THE EXPERTS 
 
The first question12F

17 raised in the mission entrusted to the Experts by the decision of 
the 8th of July 2015 does not cover the analysis of the flight itself but only, the action 
of the Dutch Aviation Safety Board during the investigation. 
 
However, to answer the second question of the mission3F

18, the Experts have found it 
necessary to conduct this analysis for a better understanding of this accident and 
consequently, of the behavior of all entities involved in the investigation. 
 
To make easier the reading of this report, the Experts have decided to group this 
analysis in the Annex 8.6 to this report. 
 
 
 
 
 
 
 
 
 
 

                                                 
17  Decision of 8th of July 2015 : « Did the Civil Aviation Board handle the information it had at the time 

regarding the aspects stated in 2.5 of this judgment with due care? » 
18  Decision of 8th of July 2015 : « Do you have other comments that may be relevant to the assessment of this 

case? » 
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This is precisely what the Portuguese Commission of Investigation has underlined 
when it mentioned “a non-standard trajectory” and “a variation of meteorological 
conditions”; because both these factors have supposedly provoked an overrun of the 
aircraft’s limitations.  
 
In general, the main cause of the Faro accident was that the aircraft touched-down in 
a way and with a trajectory that did not follow, in very short final, the vertical standard 
flight path established by the applicable procedures. 
It means, that one of the recommendations to improve the flight safety and issued by 
the Commission of Investigation as required by the Annex 13, should be to teach the 
pilots to initiate a missed approach in case of a non-stabilized approach and under a 
fixed height.  
 
After the issuance of the draft accident report, published after the accident by the 
Commission of Investigation, the Dutch Aviation Safety Board proposed 
modifications to the content of this report to adjust the wording, but accepted the 
conclusions of the final report. 
 
The Expert’s mission is not to scrutinize the causes as indicated in the official report 
published by the Portuguese Commission of Investigation.  
 
The Experts are specifically requested to consider the action of the Dutch Aviation 
Safety Board and to verify if “the Civil Aviation Board handle the information it had at 
the time regarding the aspects stated in 2.5 of this judgment with due care”.   
 
During the analysis of the documents provided, the Experts have forced themselves 
to stay away from the notions of “technical cause” and “responsibility” in the judicial 
sense.  
 
This is also how the Experts evaluated the Dutch Aviation Safety Board’s actions as 
well as answered the questions asked by the court. 
 
 

5.2.2. THE DUTCH AVIATION SAFETY BOARD’S COMMENTS TO THE 
PORTUGUESE OFFICIAL REPORT  

 
5.2.2.1. GENERAL COMMENTS 

 
The first two paragraphs of the comments made on behalf of the Kingdom of the 
Netherlands by the Dutch Aviation Safety Board, are quite important. 
 
It is important to clearly understand the meaning of these sentences to answer the 
question raised by the Court. 
 

“The Aviation Safety Board is of the opinion that the Portuguese report, in 
general, correctly reflects the course of events leading to the accident. 
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The third paragraph of the Dutch comments confirms the content of the first 
paragraph and gives the actual opinion of the Dutch Aviation Safety Board: “the 
analysis … should be expanded ”5F

30
.. 

 
And why? 

“To accurately determine the probable causes of the accident and the 
contributing factors”26F

31 
 
But what is the final purpose of this analysis? 

“For the purpose of learning the lessons and taking accident prevention 
measures” 

27F

32 

 
 

The Dutch Aviation Safety Board agrees with the official conclusions in general, but 
they request a sharper analysis on the causes and contributing factors of the 
accident. 
 
That being said, within the Portuguese Commission of Investigation they are not in 
charge to build up the analysis and issue the final report. 
 
Ultimately, the Portuguese Commission of Investigation is the one making the 
conclusions and it is its choice to accept or refuse the remarks of the Dutch Aviation 
Safety Board.  
 
 

5.2.2.2. THE WEATHER ASPECTS ACCORDING TO DUTCH AVIATION 
SAFETY BOARD 

 
Indications from the Dutch Aviation Safety Board that “the crew … has been fully 
aware about the prevailing weather at Faro airport”28F

33 are considered to be true.  
 
The Experts have no evidence to confirm that the crew was not aware “of the 
extreme conditions at the time of the accident”, as the Dutch Aviation Safety Board 
seems to suggest in the same sentence29F

34. 
 
As it happened, the crew indicated several times that the weather conditions were 
expected to be difficult and the Captain clearly spoke about a possible diversion 
towards Lisbon30F

35.  

                                                 
30  Comments of the Kingdom of the Netherlands by the Aviation Safety Board, page 1, issued on September 

6th, 1994 
31  As indicated in the comments of the Kingdom of the Netherlands by the Aviation Safety Board 
32  As indicated in the comments of the Kingdom of the Netherlands by the Aviation Safety Board 
33  Comments of the Kingdom of the Netherlands by the Aviation Safety Board, page 1, issued on September 

6th, 1994 
34  Comments of the Kingdom of the Netherlands by the Aviation Safety Board, page 1, issued on September 

6th, 1994 
35  Refer to CVR transcription 
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The Dutch Aviation Safety Board indicates that the crew was not informed of the 
existence of windshear, and, in the Expert’s opinion, this is correct. At this time, there 
was no instrumentation related to windshear conditions available on-board, and the 
crew was only able to suppose that this kind of conditions could be effective because 
of the prevailing thunderstorms.  
 
It must be noted that the SIO31F

36 in principle possessed the means to analyze and to 
raise warnings in case of windshear, but it was solely based on the different 
variations of the wind at a given spot, and not based on a thorough comparison of 
winds measured by several sensors, themselves spread out around the airport32F

37.  
 
The Dutch Aviation Safety Board noticed correctly that information regarding weather 
conditions obtained during the flight, were similar to those prior to take-off (during 
flight preparation), with a rather constant wind of 15 to 20 knots coming from the 
south-east (150°).  
The Experts agree with this observation.  
 
The crew was aware of the presence of thunderstorms, even of the one that 
apparently disturbed the approach, because it was located only 8 to 12 nautical miles 
west of the airport.  
The Dutch Aviation Safety Board confirms the analysis of the thunderstorms’ effects, 
especially regarding turbulences and heavy showers.    
 
The statements made by the Flight Engineer (F/E)33F

38 show that the flight goes 
through a stormy and bumpy area (“…experienced turbulences that could be 
classified as stronger than moderate.”) at around 8 nautical miles during the right-
hand turn towards the final path, before settling at the right axis for final approach.  
 
The flashing of the feed pumps lights34F

39 demonstrates a major flight path correction 
made by the automatic pilot to maintain the actual altitude.  
 
In addition, the crew knew perfectly well that, in the event of thunderstorms, the 
occurrence of windshear was a true possibility.  
Not only do they know it, they are also trained to face this type of events.35F

40  
One only needs to look at the instruction manual of the company. 
The instructions of the company are clear: Any crew must be able to react 
adequately in the event of conditions that suppose the presence of windshear, or in 
the event of conditions that simply disturb the final approach.  
 

                                                 
36  SIO - Sistema Integrado de Observâo Meteorologica 
37  As installed in some specific airports in the USA, where windshears are frequent. 
38  Refer to F/E statement 
39  This refers to the fuel cue light associated with the fuel pumps located in the fuel tanks. It was recurrent that, 

in the DC10, these lights would flash whenever the fuel within the tanks would be accumulating at the rear of 
the tank, due to a strong nose up action. The nose up attitude is due to three simultaneous elements: the 
standard position of the DC10 when in approach or landing configuration (slats extended), the need for the 
autopilot to correct the flight path in order to maintain the required altitude whatever the turbulence 
associated to the thunderstorm, and the increase of attitude because of the turning in final.  

40  According to the Flight Crew Operating Manual (Martinair’s BIM or KLM’s FCOM) 
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The Experts estimate therefore, that the comment made by the Dutch Aviation Safety 
Board — “the crew did not expect the existence of windshear phenomena”36F

41— is not 
fully appropriate. 
 
From the Experts’ point of view, the Dutch Aviation Safety Board insisted on the fact 
that the airport documentation37F

42 did not indicate “specific weather phenomena”.  
But insisting was pointless: only a very few airports around the world publish this kind 
of information.  
The reason is simple: the position of thunderstorms overhead the airport was not 
accurately predictable  at the time of accident.  
It was possible to predict a general unstable condition with a possible occurrence of 
thunderstorms, but predicting the occurrence of a thunderstorm at a precise location 
was impossible at the time of the accident.  
 
The Dutch Aviation Safety Board, later, commented on the choices made by the crew 
regarding both landing configuration and breaking distance38F

43.  
The Dutch Aviation Safety Board seems to agree with the crew’s decision; and the 
Experts agree as well.  
 
 
No information regarding the intensity of the showers was transmitted to the crew. 
The presence of thunderstorms makes the occurrence of strong showers more likely, 
but no communication speaks of it.  
 
Visibility did not seem to be an issue during this approach; even though the F/O 
seems to lose the visual references at one point39F

44, putting the windshield wipers on 
“fast” mode apparently solving the problem of visibility.  
 
The Experts consider, that the Dutch Aviation Safety Board is right not to highlight 
this specific point. 
 
 
Regarding the wind information provided on board by the computers40F

45, we will see in 
the annex related to aircraft’s equipment41F

46 that this information was important and 
that it could provide substantial help. 
 
 
 
 

                                                 
41  Comments of the Kingdom of the Netherlands by the Aviation Safety Board, page 2, issued on September 

6th, 1994 
42  Faro’s Airport Information Publications 
43  Comments of the Kingdom of the Netherlands by the Aviation Safety Board, page 2, issued on September 

6th, 1994 
44  Refer to CVR transcription 
45  Calculated by the R NAV system and provided on the performance page of the Computer Display Unit 

(CDU) 
46  Refer to chapter 8.6.3.5 of this report 
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The Dutch Aviation Safety Board is right to indicate42F

47 that the use of the RNAV43F

48 
computed wind was “not required” in the Martinair’s standard flight procedures.  
However, not requiring it did not mean that it was forbidden.  
What is forbidden is always clearly defined in the operational documentation.  
 
The arrival at Faro on this day cannot be qualified as abnormal approach due to 
extreme weather conditions.  
That being said, it is true that this approach was a difficult one, and all that could help 
the crew has to be positively considered.  
 
For this crew (as for any crew), immediate information regarding the actual wind is 
always useful44F

49.  
And the CVR shows us that the Captain did not hesitate to use this computed wind 
information.   
 
The assertion made by the Dutch Aviation Safety Board is true: the computed value 
of the wind (direction and intensity) should be wrong as soon as the aircraft does not 
fly symmetrically45F

50.  
Moreover, only the official indication provided by the ATC is considered as valid. 
 
 
A major change of meteorological conditions actually occurred during the very last 
part of the approach, inducing an instability of the flight.  
The Expert’s investigation shows that this instability has started at around 800 feet 
height.46F

51  
 
The Dutch Aviation Safety Board considers this change of meteorological conditions 
to be a major contributing factor to the accident.  
It relies on the studies conducted by the NLR to affirm that “the microburst, according 
to the calculations made by NLR, caused headwind to tailwind changes of a 
magnitude which would have triggered a windshear alert, if such a system had been 
installed in the aircraft.”47F

52 
 
The Experts prefer to be more cautious here. They estimate that the existence of 
windshear is possible, as the analysis by the NLR shows, but they do not feel 
confident enough to affirm that the intensity of this windshear was sufficient to be a 
contributing factor to the accident.   

                                                 
47  Comments of the Kingdom of the Netherlands by the Aviation Safety Board, page 3, issued on September 

6th, 1994 
48  Navigation system of the KSSU DC10 
49  Nowadays, these information are constantly displayed on ‘modern’ instruments, and indicate both the 

direction and the strength of the wind. Instructions to engage in a missed approach procedure are even 
given if the computer estimates that it goes beyond the operational limits of the aircraft. All this did not exist 
at the time of the accident. 

50  Meanning wihout any slip angle. 
51  Refer to chapter 8.6.5.3.1 – The vertical acceleration, in this report. 
52  Comments of the Kingdom of the Netherlands by the Aviation Safety Board, page 4, issued on September 

6th, 1994 
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However, it is very likely, not to say certain, that the weather conditions at arrival 
disturbed the approach and that the crew could simply not control the aircraft in that 
conditions. 
 

5.2.2.3. THE USE OF THE WORD “FLOODED” 
 
The definition of this word in the Oxford dictionary is as follows: cover or submerge 
(an area) with water in a flood. 
 
As we will see in the annex 848F

53 of this report, this expression “Flooded” does not 
exist in the JAR-OPS 154. 
 
At the time of the accident, the reference were the national rules.  
But it can be considered the JAR OPS1 as the reference to be applied because of 
the evolution of the European regulations and then the national ones.  
 
The Dutch Aviation Safety Board used the expression “contaminated runway”, and 
detailed the conditions associated with the term.  
 
The Martinair documentations (or the KLM one) do not clearly define this term: they 
use the expression “standing water” as indicated in JAR-OPS 1. 
 
As indicated by the Dutch Aviation Safety Board, the term “flooded” is used in the 
ICAO document n°444449F

55. 
 
One must note that this document does not constitute a reference for pilots, and that 
it is more destined to be used by air traffic controllers (ATCO).  
 
Here is the content of the ICAO Document n°4444 - chapter 11.4.3.4 – Messages 
containing information on aerodrome conditions:  
 
11.4.3.4.1  Whenever information is provided on aerodrome conditions, this shall 

be done in a clear and concise manner so as to facilitate appreciation 
by the pilot of the situation described. It shall be issued whenever 
deemed necessary by the controller on duty in the interest of safety, or 
when requested by an aircraft. If the information is provided on the 
initiative of the controller, it shall be transmitted to each aircraft 

                                                 
53  Refer to chapter 8.6.4.4.2 of this report 
54  Refer to the Annexes to understand why the Experts used the JAR OPS as a reference. 
55  ICAO Doc n°4444 : PANS ATM - Air Traffic Management - Procedures for Air Navigation Services 
 The Procedures for Air Navigation Services - Air Traffic Management (PANS-ATM) are the result of the 

progressive evolution of the Procedures for Air Navigation Services - Air Traffic Control (PANS-ATC) 
prepared by the Air Traffic Control Committee of the International Conference on North Atlantic Route 
Service Organization (Dublin, March 1946). 

 Originally applicable on a regional basis, the PANS-ATC became applicable on a worldwide basis on 1 
February 1950. 

 The last edition of 2007 – the fifteenth – re-titled Procedures for Air Navigation Services — Air Traffic 
Management (PANS-ATM), provides for a comprehensive update of the procedures as well as a major 
reorganization of the contents. The new title reflects that provisions and procedures relating to safety 
management of air traffic services and to air traffic flow management are included. 
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The landing clearance to MP495 was given at 07:31:44 UTC: “cleared to land runway 
one one, the wind one five zero, one five knots, maximum two zero”53F

60.  
 
The previous description demonstrates that the crew members are mentally busy in 
the cockpit and that ensuring proper communication with the ATC is not their top 
priority at this particular moment. 
 
The time gap54F

61 between the transmission of the “flooded” information and the 
Captain’s answer is a huge element proving this assertion. 
 
It is possible then that the Captain did not immediately understand the word 
“flooded”.  
 
Even though he did not understand it right away, he at least heard it.  
This is what his answer “ROGER” suggests; “ROGER” is a general expression that 
means “I got it”, and we cannot neglect it.  
 
The Captain, in his statement, indicates what the term “flooded” might mean for 
him55F

62 : ”if the runway is actually flooded that means “standing water” to me. In that 
case, the breaking action in “poor” and the crosswind limit is reduced to 5 kt. In my 
mind this condition did not exist during our approach”. 
 The term “flooded” should then have resulted in a request for further information.  
But there was no further communication with ATC, related to this topic, which means 
that the Captain did not fully grasp the meaning and the importance of this word. 
 
It is this last factor that enables the Experts, to agree with the Dutch Aviation Safety 
Board on this point.  
 
The Experts consider that the Dutch Aviation Safety Board’s position is valid since 
the information received by the pilots regarding the runway status did not strike them 
as important enough to make it a top priority in their assessment of the situation, and 
in the list of problems to solve.  
 
 

5.2.2.4. THE APPROACH AND LANDING 
 
Regarding the speed to be inserted if the ATS speed window56F

63, and regarding the 
KLM flight crew operating manual, the REF speed57F

64 was 139 knots. 
 
The Experts think that: 

• either the Captain considered steady wind conditions and in this case, the right 
command airspeed to be inserted was 144 knots (139 + 5 knots); 

                                                 
60  Here, the Approach controller (ATCO) even transmitted to the aircraft the instantaneous wind from runway 

29 instead of runway 11 
61  9 seconds (refer to CVR transcription) 
62  Lijst 4-map-1-on-4 p.34 of the pdf document 
63  On the Multifunction control panel  
64  REF speed is the speed to manage during the approach, depending on the aircraft landing configuration. 

This speed is then modified according to the wind conditions.  
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• or, the Captain considered a gusting wind conditions and in this case, the right 
command airspeed to be inserted was 139 Knots58F

65, having in mind that the 
ATS system will add automatically a 5 knots correction in case of gusts66. 

 
In both cases, the value of the resulting indicated airspeed to be monitored during the 
final approach is 144 knots.67 
And regarding the weather conditions prevailing at the landing time, the likely 
Captain’s decision considering a gusting wind conditions is considered by the 
Experts as appropriate, leading to put 139 knots in the ATS window.  
 
This difference of 5 knots between the selected speed in the ATS window and the 
speed to be monitored is not a cause of the accident. 
 
 
The Dutch Aviation Safety Board is on the same position as the Commission of 
Investigation about the beginning of instability, calling it, « oscillations in pitch, 
airspeed and engine power »59F

68. 
 
The Dutch Aviation Safety Board regards the beginning of instability as being likely 
due to the first downburst60F

69 the aircraft had to go through.  
 
The Dutch Aviation Safety Board believes that oscillations might have increased 
following the second and third microburst61F

70 that occurred during final approach, and 
also following interactions coming from the ATS and the pilot’s control inputs62F

71. 
 
 
The Experts confirm that instability increased until the loss of control.  
However, the Experts do not confirm the interactions of the ATS and the pilot’s 
control inputs because neither the Dutch Aviation Safety Board nor the Commission 
of Investigation substantiated this theory. 
 
The Experts agree and side with the Dutch Aviation Safety Board when it indicates 
that the instability did not force the aircraft to go beyond its operational limitations. 
 
The Dutch Aviation Safety Board remains cautious regarding the vertical speed 
values as it seems that these values are merely computed, and not recorded by 
sensors.  
 

                                                 
65  KLM FCOM § 3.3.5-03 : « During gusting wind conditions, the ATS will add up to a maximum of 5 knots to 

the ATS reference speed. » 
66  KLM FCOM § AOM 3.3.5-03 - Wind Correction Factor indirectly confirmed by Douglas in its response of 

February 12th, 1993 by Steven R. Lund. The target speed to manage was 144 knots meaning that the 
speed to put in the ATS window was 139 knots.  

67  Refer to the Captain’s statement and to the Douglas response. 
68  Comments of the Kingdom of the Netherlands by the Aviation Safety Board, page 5, issued on September 

6th, 1994 
69  As defined by the NLR in its report CR94238C 
70  As defined by the NLR in its report CR94238C 
71  Comments of the Kingdom of the Netherlands by the Aviation Safety Board, page 5, issued on September 

6th, 1994 
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The Experts agree here that such caution is appropriate.  
 
 
The Dutch Aviation Safety Board’s comments seem to indicate that what they identify 
as “problems”63F

72 started at approximately 150 feet.  
 
The Experts do not validate this statement because this phase of the trajectory is 
merely the continuation of the previous trajectory during which an uncontrolled, or 
mishandled, instability settled.  Nevertheless, the Experts consider that severe 
problems started at 150 feet height. 
 
Moreover, the Dutch Aviation Safety Board indicates that the thrust increase at 
around 102% at 07:32:40 UTC — 10 seconds before impact — is the result of the 
ATS’s actions.64F

73/65F

74   
 
The Experts disagree with this assertion.  
It seems that the specialists originally designated to lead this investigation preferred 
to remain cautious by avoiding declaring which one, between the ATS and the pilot, 
caused this thrust variation.  
The thrust increase could also have be initiated by the pilots: this is at least the 
content of the statements made by the Captain and the F/E. 
 
The Dutch Aviation Safety Board estimates that the Portuguese report is correct 
regarding the thrust decrease probably initiated by the ATS and confirmed by one of 
the pilots.  
 
A lack of certainty about the thrust variation is the reason for the Experts to be 
cautious. 
 
The Dutch Aviation Safety Board holds the F/O’s actions on the controls66F

75 
responsible for the inclination leftward.67F

76 
 
The flight analysis conducted by the Experts tends to agree with this statement.68F

77 
 
The bank angle gradient to the left, surprises both pilots who react at the same time 
to control and reverse it, which ultimately created a banking inversion twice as 
strong.  
 
It is technically possible that this probably strong action by the pilots provoked the 
automatic pilot to disengage the CWS mode.   

                                                 
72  Comments of the Kingdom of the Netherlands by the Aviation Safety Board, page 6, issued on September 

6th, 1994 
73  Comments of the Kingdom of the Netherlands by the Aviation Safety Board, page 6, issued on September 

6th, 1994 
74  Refer to Captain’s statement and F/E’s statement. 
75  The Dutch Aviation Safety Board indicates that this action is on the rudder (23° to the left) 
76  Comments of the Kingdom of the Netherlands by the Aviation Safety Board, page 6, issued on September 

6th, 1994 
77  Refer to chapter 8.6.5.3.2 of this report. 
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This is validated by the Dutch Aviation Safety Board.  
 
However, a double-click69F

78, which was signaled and recorded by the CVR seems to 
prove that this disengagement was voluntary.  
 
In case of automatic disengagement, only one click would have been recorded, and 
heard.  
 
The Dutch Aviation Safety Board explains that both pilots might not have noticed 
since both were looking outside, and since the disengagement of the CWS mode is 
signaled only visually on the instrument panels.   
 
It is possible that the signal was simply not seen by both pilots, but could have been 
seen by the F/E.  
In such a case, it means that the double-click should be effective and it is the one 
which caused the Autopilot disengagement.  
 
The statement according to which the disengagement of the autopilot (switching from 
CWS to MAN) occurred spontaneously is therefore not validated by the Experts.   
 
 
The aircraft touchdown at 07:32:50 UTC and the NTSB indicates in its factual report 
of February 12th, 1993, that, at this exact moment, the flight data are as follows: 

• CAS:  126 knots 
• Magnetic heading:  116,72 ° 
• Pitch attitude:  + 8,79 ° 
• Roll angle: + 5,62 ° (Right wing down) 
• G forces: 1,9553 

 
Note that for 162 tons70F

79, the stall speed with Flaps 50° and slats extended to the land 
position, is 112 knots. At 126 knots, the aircraft is technically still able to fly. 
 
The heading at touchdown is 117°, which a runway axis of 106°, meaning a crab 
angle of 11°. 
 

                                                 
78  At 07 :32 :44 UTC and 80 ft according to the CVR transcription 
79  Estimated landing weight of the aircraft 
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Document n° “Lijst 2 nr. 3e” – page 13  

 
 
The Experts’ conclusion should be that the crab angle could be a contributing factor 
to the collapse of the gear. 
 
 
According to the official report, the high impact on landing (load factor -1,9555 G - 
and high vertical speed)  are not only contributing factors but cause of the collapse of 
the gear.80 
 
The certification of the landing gear of the DC10 follows the FAA Part 25.473 
« Landing load conditions and assumptions ». 
 
These conditions are: 

(2) a limit descent velocity of 10 feet/second (600 feet/minute) at the design 
landing weight (Structural maxi landing weight) (the maximum weight for 
landing conditions at maximum descent velocity); and 

(3) a limit descent velocity of 6 feet/second (300 feet/minute) at the design 
take-off weight (Structural maximum take-off weight) (the maximum 
weight for landing conditions at a reduced descent velocity). 

 
A vertical speed above 850 feet/minute as calculated by the Experts71F

81 is clearly 
beyond the limitations imposed by certification.   
 
 
 
 

                                                 
80  The reference is the RvO 1.16.1 which, itself, refers to the fracture study presented in annex 10 of the official 

report. 
81  Refer to chapter 8.6.4.6 of this report 
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5.2.3. THE DUTCH AVIATION SAFETY BOARD’S BEHAVIOR DURING THE 
INVESTIGATION  

 
This is the main concern for the Experts because this question constitutes the core of 
the mission as defined by the Court. 
 
The analysis and study of the archived documents put at the Experts’ disposal shows 
an important involvement by the collaborators of the “Netherlands Accident 
Investigation Bureau” as called in the official report of the Portuguese Commission of 
Investigation. 
 
We must bear in mind that the intervention by the Dutch Aviation Safety Board 
follows the ICAO Annex 13. It will be considered and will be able to take actions as 
an accredited representative who will be put directly under the responsibility of the 
President of the Commission of Investigation. 
 
The problem that will arise for the collaborators of the Dutch Aviation Safety Board 
will be to remain independent from both the Dutch Authorities and the airlines 
involved.  
 
 

5.2.3.1. KLM/MARTINAIR AND THE TRANSCRIPTION OF THE CVR 
 
It is normal that most of the conversations in the cockpit going on are in Dutch 
language since the crew members are themselves Dutch natives (at least the pilots).  
 
It is only in 2003 that a certain number of standards and recommended practices 
were published by the ICAO about the question of language to be used in a cockpit; 
these clarifications did not address general communication in the cockpit but only 
communications with ATC centers.  
 
In our case, the use of the English language by the airline in its document concerning 
general operations makes us believe that English was the language to use.  
 
Let us begin with the operational documents.  
 
The document called “Basic Instructions Martinair” is written in English for the most 
part.  
That being said, some paragraphs or chapters are in Dutch.  
For instance, the rule addressing working hours and rest (chapter 1.1.2 of the BIM) is 
written in both Dutch and English.  
 
This document establishes rules that ought to be always implemented regardless of 
the type of aircraft.  
It also comes with annex documents edited by Martinair’s mother company (KLM), 
which describe all technical characteristics and performances of the DC10.   
 
It is worth noting that general rules do not address the use of various languages in 
the cockpit.  

info
Line

info
Text Box
F/E was Canadian...

Horlings
Highlight



The HAGUE DISTRICT COURT (Chamber of Commercial Affairs) 
Case Number C/09/434236/HA Z 13-17 

 
J.-L. Françon, L. Bloncourt, D. Kügler, Experts 

 

 
 
Final report  – 18th of April 2017  Page 35 / 202 
  

However, it is normal that crew members spontaneously use their native languages 
during non-technical conversations.  
 
It appears that the crew was speaking English for all technical conversations and 
Dutch for general ones.  
 
This therefore calls for a transcription of the CVR by people who are knowledgeable 
about Martinair’s procedures (of the time) and who are completely fluent in Dutch.  
 
The decision made by the Official Commission of Investigation to charge the Dutch 
Aviation Safety Board, acting also as accredited representative, to solve this question 
for a transcription of the CVR, is then logical.  
 
 

5.2.3.2. NTSB AND THE DFDR ANALYSIS  
 
In this case, the transcription and the interpretation of the flight data was assigned to 
specialists of the National Transportation Safety Board, also accredited 
representative of the USA/FAA.  
This is logical because the designer of the system was an US company, and that the 
equipment the NTSB possesses is probably one of the best in the world.  
 
 

5.2.3.3. THE OTHER SPECIFIC ANALYSIS 
 

5.2.3.3.1. THE LANDING GEAR COLLAPSE 
 
The investigation commission assigned the metallurgical analysis of the main gear’s 
fracture to a Portuguese laboratory72F

82.  
 
The conclusions appear in annex 10 of the Portuguese official report: 

« The material of the various components of the landing gear had mechanical 
characteristics that meet the specifications provided by the manufacturer. All 
microscopic observations deeply documented in this report did not detect 
manufacturing defects, both internal and superficial or lack of homogeneity of the 
material. The material found was thus free from defects, homogeneous and the 
mechanical characteristics adjusted to the set of landing gear parts. 
 
The macro and microscopic observations made in all critical parts and in selected 
areas of beginning of rupture clearly demonstrated that the rupture of gear parts, 
attachments and retraction mechanism was a static rupture, suddenly caused by 
an intense overload induced by the hard landing on the runway. The various 
localizations of sudden ruptures were detected and documented as well as a 
microscopic characterization of the mechanisms acting in breakage of parts, was 
conducted, which confirmed the above. 
 

                                                 
82  The “Instituto Supérior Tecnico”; 
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Any fatigue pre-crack nor nucleation localization and fatigue cracking were 
detected. Therefore, the parts of the gear and associated motion mechanisms 
were, in the time of the accident, without fatigue or other defects and without 
internal fatigue damage. The rupture was due exclusively to the so strong impact 
on the gear during the hard landing that caused the overload that induced in the 
parts and in critical areas, instantaneous stress levels that exceeded the static 
ultimate strength of the material. 
 
The approximate calculation of torsional moments created in the gear retraction 
mechanism at the instant of rupture has led to rather high values within the zone 
of plastic deformation of the material. This result confirms the conclusion 
mentioned above since the values obtained by bending moments could only be 
achieved in a violent overload stress caused by an impact applied suddenly. » 

 
 
 

5.2.3.3.2. THE WEATHER CONDITIONS 
 
The analysis of the meteorological situation was partially assigned to the KNMI 
(Koninklijk Nederlands Meteorologisch Instituut or Royal Netherlands Meteorological 
Institut) 
 
This is a first analysis of the general meteorological situation. 
 
A weather analysis was issued the 21st of January 1993 by the « Instituto Nacional 
de Meteorologia e Geofisica (Decision n° 29/92 issued on December 21st 1992). 
This analysis was also a general situation analysis showing a low-pressure area 
South-West of Portugal with heavy thunderstorms. 
 
But the maps do not show an exceptional situation, that would alert pilots who face 
such instability in different regions of the world.   
That being said, the general meteorological situation does seem to be unusual in the 
middle of December in Southern Europe.  
 
Were there windshears during the final approach of the MP495? 
 
This analysis was assigned to the NLR (Nationaal Lucht- en Ruimtevaartlaboratorium 
or Netherlands Aerospace Laboratory) as stated in a first contract requested by the 
“Netherlands Accident Investigation Bureau” (Initial report of NLR CR 93080 C as of 
05 March 1993).  
A second contract was initiated in order to complete the conclusions of the first report   
(NLR report CR94238C as of 06 July 1994).  
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The only thing we may add though is that the NLR has evaluated the wind during the 
final approach, and based their evaluation on an analysis of both vertical and 
horizontal accelerations.73F

83  
 
The NLR has identified three situations of downbursts and areas of turbulence with 
microbursts; as it happened, it seems to be the third one that could really be of 
interest since the two previous ones were passed successfully, even though it 
caused instability of the aircraft on its trajectory.  
 
For this last situation of downbursts and areas of turbulence with microbursts, it 
corresponds to a wind that would go from 170° to 190° (in average) in 20 seconds, 
and a speed of 27-28 knots to 45 knots.  
 
This could very well explain the leaning leftward, but not necessarily, the brutal 
variation of bank angle.  
 
These variations of wind, whatever its effects, are significant. 
 
 

 
 
 

                                                 
83  The wind is not a recorded data as it is the result of a computing process. The only way to have an 

approximate value of the wind is to compare the route and speed of the aircraft by reference to the ground, 
to the heading and speed of the aircraft by reference to the air.  
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The fact that the Dutch Aviation Safety Board proposed to hire the services of an 
outside laboratory (here NLR) perfectly follows the ICAO Annex 13. 
 
As a last resort, the commission itself will pick and choose the experts or specialists it 
wants to provide help in the investigation.   
 
The Commission of Investigation does not have any apparent reason that would 
force it to refuse the proposition of the Dutch Aviation Safety Board regarding the 
usage of the NLR’s services — the latter having an already well established 
reputation.  
 
As a consequence, the commission has no reason to reject the NLR’s conclusions.  
 

5.2.3.3.3. THE FUNCTIONING OF SOME AIRCRAFT EQUIPMENT.  
 
It is rather usual to see a Commission of Investigation requesting the expertise and 
the assistance of an aircraft’s manufacturer, or of an industrial company that 
designed and/or built a given system or a certain part of equipment.  
 
It is also important to note that it is really not in the interest of the manufacturers to 
hide a weakness of their production. Such an action would not only make them 
responsible for any future problem, it would also seriously harm their reputation.  
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5.2.4. THE LETTER OF THE GENERAL MANAGER OF THE AVIATION AND 

MARITIME AFFAIRS AND THE ANSWER OF THE DUTCH AVIATION 
SAFETY BOARD  

 
The General Director of Civil Aviation followed up with the Minister of Aerial and 
Maritime Affairs’ instructions through this letter, dated on June 28th, 2011.  
 

« In my letter of 17 May 2011, reference IENM/BSK-2011 /60723, I informed you 
that the analysis by AvioConsult of the air disaster at Faro in 1992 would be 
submitted to the Dutch Safety Board. 
By now, Minister Schultz van Haegen has received the findings of the Board. 
In the accompanying letter addressed to the Minister the chair of the Dutch Safety 
Board, T. Joustra, included the following assessment: 
"It is the opinion of the Dutch Safety Board that this report does not present any 
new facts or insights in relation to the Faro disaster and that further investigations 
will not lead to further clarity or discovery of the truth. 
I appreciate that this letter cannot remedy suffering and sorrow, but I hope that the 
relatives can obtain a degree of comfort from it. As I informed you earlier, the 
Director Aviation of my service, Mrs. Ellen Bien, is available for a personal meeting 
with Mr. and Mrs. Vroombout. 
Please find enclosed the analysis of Dutch Safety Board of the report by 
AvioConsult. 
I hope you will find this information useful. » 

 
This letter is important in the context of the questions asked to the Experts; this is 
why the answers provided by the Dutch Aviation Safety Board ought to be evaluated.  
 
Several points have been addressed throughout this report.  
The Experts provide answers to some questions regarding the use of the engines, 
the thrust management, and landing with locked wheels.74F

84  
 
Other answers are more implicitly given about the objectivity of the Dutch Bureau of 
Investigation and Security. 
 
The Dutch Aviation Safety Board proposed several modifications of the interim report 
V17, to the Commission of Investigation through different comments and remarks: 
the Commission did take or did not take them into account to issue the final report, 
showing a real independence.  
 
One must not get confused between the nature of these two entities; in reality, one 
has full responsibility for the investigation (here: the Commission of Investigation) 
whereas the other one is just there to confirm, contradict and sometime help if 
necessary in order to shed more light on what happened (here: the Dutch Aviation 
Safety Board).  
 

                                                 
84  Refer to chapter 8 of this report. 

Horlings
Highlight


info
Callout
You mean to the Draft Portuguese report (RvO) 1994

info
Text Box
??

info
Callout
just there?  On page 15 you wrote The commission is composed of...

Horlings
Callout
Only referring to the Summary; did not read the whole report.

Horlings
StrikeOut

Horlings
Text Box
Why this quote? 

Horlings
Highlight

Horlings
Squiggly

Horlings
Highlight

info
Text Box
OVV??



The HAGUE DISTRICT COURT (Chamber of Commercial Affairs) 
Case Number C/09/434236/HA Z 13-17 

 
J.-L. Françon, L. Bloncourt, D. Kügler, Experts 

 

 
 
Final report  – 18th of April 2017  Page 40 / 202 
  

The experts have thoroughly analyzed the Dutch Aviation Safety Board’s 
propositions and have at time corroborated, and at other time contradicted some of 
them.  
 
One only needs to take a look at the draft accident report submitted by the 
Commission of Investigation to the Dutch Aviation Safety Board in which we can 
notice several potential errors that were later on corrected through the Dutch Aviation 
Safety Board’s proposals.  
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6. ANSWERS TO THE COURT 
 
This chapter is dedicated to the eleven points raised in the §2.5 of the judgment of 
the 8th of July 2015: 
 
 

6.1. THE MICROBURST AND WINDSHEAR, THE CROSSWIND AND TAIL 
WIND COMPONENT ACCORDING TO THE REPORT OF ACCIDENT 

 
It is undeniable that the aircraft has encountered destabilizing meteorological 
conditions during the last phase of its final approach.   
 
The NLR has conducted two studies75F

85 that both confirmed that the aircraft went 
through three windshears below 1000 feet/ground, after07:30:30 UTC. 
 
The third windshear — through which the aircraft went at a very low altitude —has 
caused an important flight path deviation followed by a loss of control; the latter led to 
a descent rate way above the value that the landing gear could support.  
 
The Experts estimate that these variations of speed and direction of the calculated 
wind must be considered, and as a result, they induced accelerations76F

86 and 
turbulences77F

87. 
 
It seems likely that certain actions taken by the pilots had contributed to the increase 
of the rate of descent, which ultimately was excessive.  
 
All that being said, it is not in the Dutch Aviation Safety Board competencies to 
requalify the NLR’s conclusions. This makes no sense since the Dutch Aviation 
Safety Board has neither the expertise not the responsibility to do it.  
 
 

6.2. THE (ALLEGED) OCCURRENCE OF A LATERAL MOVEMENT 
 
All the elements analyzed by the Experts (the wind effects or the pilot’s actions on 
the flight controls) lead to the same conclusion that there is a lateral movement 
towards the left of the runway.  
 
It is a coherent conclusion with: 

• The statement made by the pilots during their interviews, according to which 
the aircraft was on the runway extended center line at 200 feet height;  

• The impact that occurred on the left-hand side of the runway as proven by the 
markings on the ground.  

 

                                                 
85  Refer to NLR report CR 93080C pages 79 & 80  or NLR report CR94238C 
86  Although lower than the limit established by the ICAO in a published document that has been abrogated by 

the time of this report. 
87  Refer to passengers’ or crew members’ statements,  
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6.3. THE RATE OF DESCENT 

 
The value of the descent rate was calculated by both the NLR and the NTSB in its 
analysis of recorded parameters on the DFDR. 
Both have similar conclusions.  
The Experts also obtained similar results.  
 
Moreover, the analysis of the mechanical collapse of the right main landing gear 
illustrates the problem generated by an excessive vertical speed.88  
 
The Experts’ mission is not to find out the origin of this vertical speed. Moreover, it is 
a normal job for an expert of a Commission of Investigation from which DASB is a 
part, to require the answer from the best specialist available for the related topic.89   
It is obviously not possible to deny the existence of a high vertical speed90 at the time 
of the accident.  
 
 

6.4. THE (ALLEGED) OCCURRENCE OF AN INTENTIONAL NAVIGATIONAL 
ERROR 

 
If this question calls for the Expert to evaluate the decision of the crew to engage the 
last turn at 8 nautical miles, then the answer resides in the relevant Portuguese 
procedure published at the time.  
 
The Experts’ analysis as shown in paragraph 8.6.4.1 of this report, shows that the 
crew respected the published approach procedure, at least during initial and 
intermediate approach paths.  
 
In addition, this flight path clearly avoided a very active stormy area, west of the 
airport for more or less 10 nautical miles.  
 
 

6.5. THE (ALLEGED) MISSING OF CALLS BY THE CREW 
 
If this question calls for the Experts to evaluate the fact that the crew forgot the “500 
feet” call out, the Experts confirm that the crew forgot it even if it was partially 
corrected by the F/E’ call out. 
 
The instructions published by Martinair in its BIM indicate that, if the aircraft is not 
stabilized at this altitude, a missed approach procedure must be engaged.  
This specific instruction is customary in most airlines.  
 
The pilots call this window the “stabilization floor”.  
                                                 
88  Referring to the conclusion of the “Instituto Supérior Tecnico” which was in charge to perform the metallurgic 

analysis; 
89  Refer to the Preamble of this final report. 
90  Vertical speed calculated and as recorded on the Aircraft condition monitoring system – NLR report CR 

94238C page 50 
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The exact altitude of the stabilization floor91 may vary from one company to another, 
but it always has the same purpose.  
 
What matters is not going through this window in a specific configuration, but to do it 
with respect to the trajectory as defined by the actual procedure.  
The configuration will then be different whether the pilots carry-out a visual or an 
instrument approach.  
 
Moreover, this stabilization floor means that all destabilization below this level should 
immediately be followed by a missed approach procedure.  
 
In our case, the pilots should have initiated a missed approach procedure since the 
aircraft became destabilized, even at a very low altitude. 
 
So, taking this into consideration, the fact that the pilots forgot to make the 
announcement verbally could be considered as a contributing factor to the accident: 
the announcement constitutes a verbal reminder of the procedure to follow, and it 
was not done.  
 
 

6.6. KEEPING THE THROTTLE (TOO) CLOSED 
 
There are two points to address regarding this question:  

• First, the records show a strong thrust increase that reached a value 
comparable with a missed approach procedure; 

• Then next, a decrease down to flight idle thrust. 
Several scenarios have been mentioned but, for the Experts, it clearly appears that 
the increases in thrust were consequential to the destabilization, not a cause of it.   
 
However, even though the thrust increase showed the pilot’s intentions to go around, 
it also showed that he became aware of the situation but the variations of bank angle, 
whatever their origin, changed his order of priorities. 
 
 

6.7. THE LANDING GEAR BREAKING OFF 
 
There is no doubt whatsoever regarding this element; the Portuguese experts 
conducted analyses that are irrefutable: 

• The material did not have any defect that could have weakened the gear’s 
resistance; 

• The maintenance of the system conformed with the constructor’s instructions; 
• The fracture occurred after a mechanical pressure on the landing gear that 

was beyond the metal’s resistance capacity.  
 
 

                                                 
91  Make the differene in between the stabilization floor which is a reference for the handling of the plane and 

the MDA which is a reference for specific IMC approaches. 
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6.8. THE CREW’S INTERPRETATION – OR LACK THEREOF – OF THE 
TERM “FLOODED” 

 
As explained before, the Experts estimate that analyzing the understanding of this 
word can be done using the largest sense of the term and cannot be dissociated from 
the “Human Factor” principles, which ought to be considered as a cause or a 
contributing factor of the accident.  
 
This type of “Human Factor” analysis was at its early stage at the time of the 
accident, and no specific publication defined it clearly even though some airlines 
started to consider it in the flight safety policies. 
 
The “flooded” information was transmitted to the crew around 5 minutes before 
expected landing.  
It came at a moment when the pilots’ workload was high: 

• In the middle of the final turn; 
• Crossing of a storm west of the airport; 
• With important variations of the flight parameters; 
• And with important thrust variations and the flickering of fuel tank pumps lights 

indicating that the aircraft took at this precise moment, a substantial pitch 
attitude but within the AFM78F

92 limits. 
 
The Experts note the delay, quite long (9 seconds), between the transmission of the 
“flooded” information by the ATCO and the answer from the crew, showing also that 
the crew was highly busy at this time. 
 
From a “Human Factor” standpoint, it is then conceivable that the information 
“flooded”79F

93 was not fully perceived and understood, or actually even heard. 
 
It is credible that the captain’s answer was more of a reflex, which means that the 
information was not well understood.  
 
On the other hand, one could suppose that the information was well heard and 
understood.  
 
The Experts estimate that this information alone might not be sufficient to cancel the 
approach at this moment.  
The final decision is what is called “a Captain’s decision”. 
 
On this chapter regarding the meaning of “flooded”, the Experts remind that the fact 
that the runway was or was not flooded is neither a direct cause nor a direct 
contributing factor of this accident. 
 
 
 

                                                 
92  Aircraft Flight Manual issued by the manufacturer. 
93  Refer to Captain’s statement : «  In my mind, this condition did not exist during our approach » 
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6.9. THE SUBSEQUENT STATEMENTS OF THE CAPTAIN AND HIS 
ACTIONS 

 
The Experts want to remind, first, that they act at all time without any partiality, fully 
free from all possible influence or interpretation raised by any reports provided by any 
claimants or organizations. 
 
The Experts want to highlight that they have been appointed because they are 
independent. 
 
The Experts: 

- understand this question as an evaluation of all captain’s statements made 
after the accident itself; 

- estimate that the Captain’s statements are globally coherent with the 
objectives information including the DFDR and the CVR; 

- note that the first part of the Captain’s statement about the runway flooded 
begin by an “if” (”if the runway is actually flooded that means “standing water” 
to me. In that case the breaking action in “poor” and the crosswind limit is 
reduced to 5 kt. In my mind this condition did not exist during our approach”).; 

- note that the second part of the Captain’s statement indicates that “In my 
mind, this condition did not exist during our approach”; 

- note that the “flooded” information has been sent at a moment when the 
workload inside the cockpit was high (see also chapter 5.2.2.3 of this report); 

- would like to remind that the aim of the Dutch Aviation Safety Board, as 
accredited representative inside the Commission of Investigation acting under 
the ICAO Annex 13, was not to define a responsibility or a liability. 

 
As a conclusion, the Expert estimate that the Captain’s statements have been 
considered “in due care” by the Commission of Investigation and the Dutch Aviation 
Safety Board. 
 
 
 

6.10. (ALLEGED INCORRECT) STATEMENTS OF MARTINAIR AND THE 
CIVIL AVIATION BOARD 

 
6.10.1. MEETING OF 1993 

 
A first information meeting was organized on 11th of August 1993: the result of this 
meeting was the submission of 143 questions asked by the Anthony Ruys 
Foundation to Martinair and the Dutch Aviation Safety Board. 
 
All these questions were raised before the issuance of the official report on the 
accident by the Commission of Investigation80F

94, and answered in November 18th, 
1994 in writing.81F

95 
 

                                                 
94  31st October 1994 
95  Judgement of the 26th of February 2014 § 3.10 
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Consequently, the Experts consider as normal that the airline and the Dutch Aviation 
Safety Board, itself linked by an obligation of secrecy (to protect its independence 
because of its involvement as accredited representative in the Commission of 
Investigation), answer the questions after the issuance of the official report. 
 
The Experts underline that the most part of these questions were not appropriate to 
the investigation itself but are related to liability and/or responsibility of the different 
actors, which is not the main purpose of such an investigation. 
 

6.10.2. MEETING OF 1994 
 
Another meeting took place on December 1st 199482F

96, after the issuance of the final 
report of the Commission of Investigation. 
The purpose of this new meeting was to explain the content of this report, to provide 
information about the role of the Dutch Aviation Safety Board and to give opportunity 
to ask factual questions. 
 
The Experts want to underline that the DASB or its representatives was bound by the 
conclusions of the Commission of Investigation. 
 
The most important remarks raised by the families and victims were that the 
witnesses’ statements were not considered by the Commission of Investigation. 
 
The Experts have been provided with a document Dossier NA 2617 and Dossier NA 
2622, merging the visual witnesses’ statements. 
 
The answers provided during the meeting to the families and victims were considered 
as not appropriate by the families and victims. 
 
The Experts note that in some cases, the answers were not enough substantiated, 
mainly in the way an accident investigation is organized or conducted according to 
ICAO Annex 13. 
 
They note the existence of contradictions in between the witnesses’ statements but 
also contradictions between the statements and the objective recorded flight data. 
 
 
 
 
 
 

6.11. THE LOCATION WHERE THE AIRCRAFT CRASHED. 
 
The Experts assume that this question refers to the fact that the region of Faro could 
have been a cause, or a contributing factor of the accident. 
 

                                                 
96  Judgement of the 26th of February 2014 § 3.11 
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General instructions regarding Faro airport do not provide any alert on this specific 
topic.  
The Faro region was comparable, meteorologically speaking, to Lisbon or to other 
places on the other side of the Gibraltar strait, which are not well-known for their 
dangerous conditions.  
 
This affirmation does not include stormy situations in which meteorological 
phenomenon such as windshear, microburst, or downburst can occur. 
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There is no reason to objectively doubt the conclusions of these laboratories or 
organizations.  
 
Nothing forced the Commission of Investigation to take into account these 
conclusions or even ask for different opinions if they started doubting the correctness 
of the answers given.  
 
The proposals of modifications of the final official report were evaluated in detail by 
the Experts.  
 
Some appeared to be adequate, and some other are not.  
 
But only the official Commission of Investigation had the power to accept such 
proposals of modifications or reject them.  
 
 
To conclude, the Experts consider that the Dutch Aviation Safety Board — 
through its actions, comments, and involvement into the investigation as an 
accredited representative of the Commission of Investigation — did not deviate 
from its responsibilities and fulfilled its obligations in due care as defined at 
the time of the accident in the ICAO Annex 13.  
 
 
 

22th of April 2017 
 
 
 
Laurent BLONCOURT  
 
 
Dirk KÜGLER 
 
 
Jean-Louis FRANÇON 
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8. ANNEXES 
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8.1. TIME REFERENCE 

 
According to the transcription of the CVR, the touchdown occurred at 07:32:50 UTC, 
which seems to correspond to the DFDR recorded data as provided by the NTSB.  
 
According to the official report, touchdown occurred at 07:33:20 UTC83F

97 , which 
shows a difference of 30 seconds.  
 
In Annex #5 of the official report, named “TIME UTC”, we note three references: 
Radar, Padrao (standard), and CVR. 
 
The accident occurred at 07:32:49 on both “RADAR” and “CVR”, but at 07:33:20 on 
“STANDARD”. 
 
Moreover, even though the gap between “RADAR” and “STANDARD” is constant, 
the gap between “RADAR” and “CVR” is not.  
 
We can consequently read: 

 

 
 

We have to bear in mind that the equipment used for the CVR was not so reliable as 
it is now: this type of support was sensitive to heat and can easily become distended.  
 
It is thus mandatory to adjust the CVR time reference with the standard UTC time. 
However, for a short period of time, such a synchronization is not obviously required. 
In the end, it seems that the Commission of Investigation has decided to use the 
“STANDARD” reference. 
 
The Experts consider that the use of multiple time references used in the report had 
no consequences on the work of analysis done by the Commission of Investigation. 
 

                                                 
97  Portuguese Official report page 21 
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Article 26 - Investigation of accidents 

In the event of an accident to an aircraft of a contracting State occurring in the 
territory of another contracting State, and involving death or serious injury, or 
indicating serious technical defect in the aircraft or air navigation facilities, the State in 
which the accident occurs will institute an Investigation into the circumstances of the 
accident, in accordance, so far as its laws permit, with the procedure which may be 
recommended by the International Civil Aviation Organization.  
The State in which the aircraft is registered shall be given the opportunity to appoint 
observers to be present at the Investigation and the State holding the Investigation 
shall communicate the report and findings in the matter to that State. 

 
The article is very clear: those responsible for the investigation are the authorities of 
the country where the accident occurs.  
 
So in this case it is Portugal.  
 
Furthermore, following Article 26 of the Chicago convention, both the work of 
investigation and the report are Portugal’s sole responsibilities.  
 
 

8.2.3. ASSOCIATED DOCUMENTS 
 
It may turn out to be necessary for the ICAO to help its members fully understand the 
content of these annexes, but also understand how to successfully implement the 
standards and recommended practices it publishes. 
The ICAO uses to this effect a set of documents comprising technical guidelines that 
are supposed to provide the help required to the good understanding of its norms 
and practices.   
 
As it happens, in 2000 ICAO starts to publish a specific document (Doc n°9756), 
entitled “Manual of Aircraft Accident and Incident Investigation.” 
This document, divided in four volumes, explains precisely the procedure to follow to 
investigate in case of an accident. 
 
The document n°9756 is a successor of an older document — Doc n°6920 — that 
was in force at the moment of the accident.  
 
It is therefore the document n°6920 that will be used as the point of reference to 
evaluate the work the Commission of investigation — of which the Kingdom of the 
Netherlands is an accredited member; and it will be this same document that will be 
used to assess the potential comments and requests, fulfilled or not, from the Dutch 
Aviation Safety Board.  
 

« The purpose of this manual is to encourage the uniform application of the Standards 
and Recommended Practices contained in Annex 13 and to provide information and 
guidance to States on the procedures, practices and techniques that can be used in 
aircraft accident investigations. Since accident investigations vary in complexity, a 
document of this kind cannot cover all eventualities. The more common techniques and 
processes, however, have been included. 
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Although this manual will be of use to experienced and inexperienced investigators alike, 
it is not a substitute for investigation training and experience. 
This manual is issued in four separate parts as follows: 

Part I — Organization and Planning; 
Part II — Procedures and Checklists; 
Part III — Investigation; and 
Part IV — Reporting. 

Because this manual deals with both accident and incident investigations and, for 
reasons of brevity, the term “accident investigation”, as used herein, applies equally to 
“incident investigation”. 
The following ICAO documents provide additional information and guidance material on 
related subjects: 

• Annex 13 — Aircraft Accident and Incident Investigation; 
• Annex 9 — Facilitation 
• Manual on Accident and Incident Investigation Policies and Procedures (Doc 

9962); 
• Manual on Regional Accident and Incident Investigation Organization (Doc 

9946); 
• Human Factors Training Manual (Doc 9683); 
• Manual of Civil Aviation Medicine (Doc 8984); 
• Hazards at Aircraft Accident Sites (Circular 315); 
• Training Guidelines for Aircraft Accident Investigators (Circular 298); and 
• Human Factors Digest No. 7 — Investigation of Human Factors in Accidents and 

Incidents (Circular 240). 
 
This manual, which supersedes the Manual of Aircraft Accident Investigation (Doc 
6920)84F

98 in its entirety, will be amended periodically as new investigation techniques are 
developed and new information becomes available. » 

 
 

8.2.4. THE INVESTIGATION’S OBJECTIVE IN CASE OF AN ACCIDENT 
 
 
The ICAO Annex 13 defines clearly the objective of the investigation in case of 
accident: 
 

GENERAL 
 
1.1.1  The sole objective of an investigation into an aircraft accident or incident 

conducted under the provisions of Annex 13 shall be the prevention of 
accidents and incidents. Annex 13 also states that it is not the purpose of an 
investigation to apportion blame or liability. Any judicial or administrative 
proceedings to apportion blame or liability shall be separate from any 
investigation conducted under the provisions of Annex 13. 

 
1.1.2  An aircraft accident or incident provides evidence of hazards or deficiencies 

within the aviation system. A well-conducted investigation should identify all 
immediate and underlying systemic causes and/or contributing factors of the 
accident or incident. The investigation may also reveal other hazards or 
deficiencies within the aviation system not directly connected with the causes of 

                                                 
98  These preliminary considerations are the same on both documents N°6920 and N°9756 
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the accident. The emphasis of an aircraft accident or incident investigation shall 
be on determining why the accident or incident happened and on 
recommending appropriate safety actions aimed at avoiding the hazards or 
eliminating the deficiencies. A properly conducted accident investigation is an 
important method of accident prevention. 

 
1.1.3  An investigation shall also determine the facts, conditions and circumstances 

pertaining to the survival or non-survival of the occupants of the aircraft. 
Recommendations for improvements to the crashworthiness of the aircraft are 
aimed at preventing or minimizing injuries to aircraft occupants in future 
accidents. 

 
1.1.4  The Final Report, which is produced at the completion of an investigation, 

constitutes the official conclusions and record of the accident or incident. 
 
As stated, the only objective is the accident prevention.  
 
Annex 13 stipulates even more distinctly that the aim of the investigation is not to lay 
blame or to establish legal liability, be it civil or criminal. 
 
As a consequence, all judicial or administrative procedure aiming at laying blame or 
establishing legal liability must be considered independent from any investigation that 
would follow indications as stated in Annex 13. 
 
This means, without any doubt, that the investigation led by the Portuguese 
Commission of Investigation, to which the Dutch Aviation Safety Board has been 
appointed, had for sole objective to bring to light the technical or human causes of 
the accident; and once again, not to establish who is legally liable.    
 
 

8.2.5. DETAILS ABOUT THE STRUCTURE OF AN OFFICIAL REPORT 
ACCORDING TO THE ICAO DOCUMENT N°6920.  

 
 
According to this document, the report should encompass five major 
sections/chapters: 
 

1) Known Facts; 
a) Flight History (what happened during the flight)) 

We must bear in mind that only important events are to be written down 
in this section; 
Recordings of the audio or of parameters constitute the main source of 
these chronological events. Other events will only be reported if they are 
considered an added value to the report.  

b) Injuries 
c) Damages to the aircraft 
d) Damages to the aircraft 
e) Information regarding the staff involved in the accident, especially the crew 

members 
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f) Relevant technical information about the aircraft and relating to the loading 
of the aircraft  

g) Weather information 
h) Navigation assistance 
i) Communication 
j) Airdrome information (if applicable) 
k) Flight recorders 
l) Information pertaining to the wreck of the aircraft, and to markings on the 

wreck caused by hitting the ground 
m) Medical and pathological information 
n) Occurring of a fire and its consequences 
o) Survivability 
p) tests and searches conducted by the investigation commission 
q) Usage of new techniques/procedures (if applicable) 

2) Analysis 
3) Conclusion 

a) Evidences 
b) Causes that must not be a mere description of circumstances 

4) Security recommendations  
5) Annexes and appendices 
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8.3. LANDING LOAD CONDITIONS AND ASSUMPTIONS 

 
 
FAR Part 25.473 - Landing load conditions and assumptions. 
 

(a) For the landing conditions specified in Part 25.479 to Part 25.485 the airplane 
is assumed to contact the ground— 

(1) In the attitudes defined in Part 25.479 and Part 25.481; 
(2) With a limit descent velocity of 10 fps at the design landing weight (the 

maximum weight for landing conditions at maximum descent velocity); 
and 

(3) With a limit descent velocity of 6 fps at the design take-off weight (the 
maximum weight for landing conditions at a reduced descent velocity). 

(4) The prescribed descent velocities may be modified if it is shown that the 
airplane has design features that make it impossible to develop these 
velocities. 

(b) Airplane lift, not exceeding airplane weight, may be assumed unless the 
presence of systems or procedures significantly affects the lift. 

(c) The method of analysis of airplane and landing gear loads must take into 
account at least the following elements: 

(1) Landing gear dynamic characteristics. 
(2) Spin-up and spring back. 
(3) Rigid body response. 
(4) Structural dynamic response of the airframe, if significant. 

(d) The limit inertia load factors corresponding to the required limit descent 
velocities must be validated by tests as defined in Part 25.723(a). 

(e) The coefficient of friction between the tires and the ground may be established 
by considering the effects of skidding velocity and tire pressure. However, this 
coefficient of friction need not be more than 0.8. 

 
 

FAR Part 25.485 - Side load conditions. 
 
In addition to Part 25.479(d)(2) the following conditions must be considered: 

(a) For the side load condition, the airplane is assumed to be in the level attitude 
with only the main wheels contacting the ground, in accordance with figure 5 
of appendix A. 

(b) Side loads of 0.8 of the vertical reaction (on one side) acting inward and 0.6 of 
the vertical reaction (on the other side) acting outward must be combined with 
one-half of the maximum vertical ground reactions obtained in the level 
landing conditions. 
These loads are assumed to be applied at the ground contact point and to be 
resisted by the inertia of the airplane. 
The drag loads may be assumed to be zero. 
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8.4. COMMENTS REGARDING THE PROPOSITION OF CHANGES SENT BY THE DUTCH AVIATION SAFETY BOARD  
TO THE COMMISSION OF INVESTIGATION85F

99 
 

Dutch Aviation Safety Board’s proposals or comments Comments by the Experts 

 
 

8.4.1. ESTABLISHED FACTS 
 

chapter 3.1  
indent 3 
 
page 8 

There were no indications of faults on the aircraft 
or its systems that could have contributed to the 
degradation of safety nor could have increased 
the workload on the crew during the final phase 
of the flight. 
 

There is no proposal of change from the Dutch Aviation Safety Board about these two assertions. 
 
Even if the landing distance is not a contributing factor to the accident, the Experts evaluation is 
that the stowage of the reverser n°2 is a concern that the crew should have considered, 
according to the weather conditions. 
 

chapter 3.1  
indent 4 
page 8 

The inoperative items at departure from 
Amsterdam, did not affect the aircraft operation. 
 

Chapter 3.1  
indent 12 
 
page 9 

The aircraft in the final phase of the approach 
passed a turbulence area associated with 
windshear and downburst phenomena, that 
initiated a longitudinal instability of the aircraft. 
 

There is no proposal of change from the Dutch Aviation Safety Board about this assertion. 
 
The Experts estimate that instability is not the sole result of the meteorological conditions 
(thunderstorms) which included possible windshear and/or downburst. 

chapter 3.1  
indent 13 

 
page 9 

The crew was less aware of the turbulence and 
its consequences on the aircraft stability, due to 
the influence of the operation of the automatic 
flight control systems (ATS and CWS) 

This is a suggestion of wording made by the Dutch Aviation Safety Board. 
The final position of the Commission was to change this wording but to keep the idea:  
« The use of the automatic flight control systems (ATS + CWS) could have degraded the crew’s 
perception of the turbulence and the instability of the approach. » 
 
The Experts consider as valid the suggestion of the Dutch Aviation Safety Board because the 
crew was aware of the turbulence and about the active thunderstorms. 

 
 
 
                                                 
99  Issued in the Comments of the Kingdom of the Netherlands by the Aviation Safety Board to the Report of Accident (RoA) – page 8 and followings, in September 1994. 
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chapter 3.1  
indent 14 
 
page 10 

The aircraft was informed by Approach Control 
that the runway was flooded and the crew did 
not consider this information when determining 
braking action. 

The Dutch Aviation Safety Board suggestion is to change the last part of the sentence using the 
following wording : « when determining  braking action ». 
 
The final position of the Commission was to change the whole sentence: « The aircraft was 
informed by Approach Control that the runway was flooded. The crew did not associate the term 
flooded with bad braking conditions (Poor), due to a lack of update of the ICAO phraseology in 
the Aircraft Operating Manual and Crew Training Manual. » 
 
The Experts’ evaluation is that these two sentence should have been substantiated: 

• the time gap between the issuance of information and the actual landing time is too 
important;  

• the ICAO document 4444 was not issued to be used by crewmembers, but to be used by 
ATCO. 

 
chapter 3.1 
indent 15 
 
page 10 

At 07.32:15 UTC Approach Control transmitted 
the last wind information. Wind 150° - 15 kt, 
max. 20 kt. 

The Experts want to underline that this information is false because of the following remark. 

chapter 3.1 
indent 16 
 
page 10 

Approach Control transmitted to the aircraft the 
instantaneous wind from runway 29 instead of 
runway 11. 
 

 
In the final version of the conclusions (chapter 3.1), the Commission added a sentence: « Faro 
Approach Control transmitted to the aircraft the instantaneous wind instead of the 2-minutes 
average wind and the wind from runway 29 instead of runway 11. » 
 
The Experts consider the ICAO Doc 4444 as the reference for ATC controllers. There is no 
contradiction given that the text allows the ATC controller to report the significant variations. 
 
But the Experts consider that transmitting the runway 29 threshold wind is a professional mistake 
by the ATC controller. 
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chapter 3.1 
indent 16 
 
page 10 

In view of the fast changing weather, in the last 
phase of the approach, the Board considers that 
this omission had no bearing on the accident, 
since, even if the correct selection for runway 11 
had been made, the warning of the ATC 
controller would to all probability have come too 
late to be effective 
 

Even if this Dutch Aviation Safety Board remark is true, the Experts consider that such a mistake 
made by an ATC controller is definitely not acceptable. 
Who knows the actual wind at the same time on runway 11 threshold and who can say that, with 
a right indication, the crew would decide or not to go around ? 

chapter 3.1 
indent 17 
 
page 10 

At 07:33:20 UTC, the accident occurred The Experts note that the time reference does not match neither with CVR reference nor with 
DFDR one. 
 

chapter 3.1 
indent 19 
 
page 10 

Approach Control did not transmit to the aircraft 
the wind information on runway 11 that reached 
220° with 35 kt between 07.32:40 and 07.33:30 
UTC. 
 

The Dutch Aviation Safety Board did not issue any comment on this sentence. 
This is the exact feeling of the Experts: 220° at 35 kt is the crosswind limit for the DC10. With a 
runway wet as indicated by the Captain and flooded as indicated by the ATC controller, a go-
around decision would have been a highly probable consequence.  
 

chapter 3.1 
indent 21 
 
page 11 

The instability and the momentary visibility 
degradation in the final approach were not of 
such a magnitude that the crew should have 
made the decision to discontinue the approach. 

The Dutch Aviation Safety Board asked to add or to modify part of this sentence: « were not of 
such a magnitude that the crew should have made » 
The Experts validate this Dutch Aviation Safety Board’s proposal for the first part of the approach 
(above 200 ft AGL)  
 
The Commission changed the sentence, but in an opposite direction to that expected by the 
Dutch Aviation Safety Board: « The crew did not integrate information concerning the instability 
and the momentarily visibility degradation in the final phase of the approach, and having wrongly 
interpreted the communication of the runway condition (Flooded), did not take the decision to 
abandon the approach. » 
This final sentence makes clear that if the crew had understood the information about the runway 
conditions (« flooded »), it should have « take the decision to abandon the approach » 
Furthermore, this sentence, finally issued in the official report, is very important, given that the 
underlying philosophy allows the Commission to consider this lack of Captain’s decision to go 
around as a contributing factor of the accident. 
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indent 22 
 
page 11 

all probability, this power reduction was initiated 
by the ATS with a follow through by the F/O. 
Also the sustained flight idle thrust condition 
was most probably a result of action of the F/O. 
Normally, the ATS retard mode starts at 50 feet 
RA. 
 

flight idle through ATS and kept at flight idle, probably by copilots’ action. Under normal 
conditions the ATS retard mode starts at 50ft (RA). » 
 
Although it has been impossible to define the source of the reduction of thrust, the Experts 
validate the Dutch Aviation Safety Board suggestion but, in their opinion, the remaining doubt 
should have been underlined. 
 

chapter 3.1 
indent 23 
 
page 11 

The autopilot CWS mode disengaged at 80 ft, 
apparently non-intentional. There is no evidence 
that the crew noticed the resulting “autopilot red 
light” flashing signal. 

The Dutch Aviation Safety Board, writing such a sentence or modifying it, did not really consider 
the CVR transcription, indicating a double click at 07:32:44 UTC and 80 feet. 
 
The Commission modified the sentence as follow: « At 80 ft RA the autopilot disengaged the 
CWS mode, apparently not intentionally. There are no clear indications that the crew became 
aware that the warning light for this condition was lit. » 
 
The Experts do not validate neither the sentence suggested by the Dutch Aviation Safety Board 
nor the final one issued by the Commission. Both considered that the disengagement was not 
intentional but it is only an assumption.  
The Experts again refer to the CVR transcription. 
 

chapter 3.1 
indent 24 
 
page 11 

The sudden wind variation in direction and 
intensity during the last phase of the final 
approach created a cross-wind component 
which exceeded the aircraft limits in the AOM 
 

The suggestion requested by the Dutch Aviation Safety Board [“during the last phase of the final 
approach”] is correct. 
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chapter 3.1 
indent 25 
 
page 11 

Due to a premature, large and sustained power 
reduction and the sudden wind shift (tailwind 
component) in the final approach phase, the 
aircraft attained a rate of descent of 1000 ft/mn. 
 

The final version of the sentence as issued in the official report has been:  
« The premature power reduction and the sudden wind variation probably increased the rate of 
descent, which reached values exceeding the operational limits of the aircraft. 
According to the values registered in the SIO, there has not been a significant variation of wind 
speed and direction in the last 20 seconds. » 
First, the thrust reduction did not create in itself a loss of control of the situation and the speed 
remained at all times above the stall speed. 
The wind variation did not increase, in itself, the vertical speed.  
At the opposite, it is possible that the pilot created himself the increase of vertical speed, acting 
on the controls to make a « positive touchdown » as required by the Captain during the briefing. 
The value of the left inboard elevator is obvious: One [1] second before the touchdown, a strong 
nose down action is recorded. 
 
As a consequence, the Experts do not validate any version, neither the one proposed by the 
Dutch Aviation Safety Board nor the one finally validated by the Commission. 
 

chapter 3.1 
indent 26 
 
page 11 

The crew intervention for power increase of the 
engines was too late to stop the high rate of 
descent. 

No comment from the Dutch Aviation Safety Board. 
The Experts cannot validate this sentence.  
Out of stall conditions and, also, in specific conditions, the rate of descent is directly linked to the 
elevator. The thrust then allows the control of the speed. 
This sentence has been deleted in the final version and changed for the following:  
« The captain's intervention during the whole approach seems to have been too passive, and 
concerning the last power increase, it came too late. » 
 
The Experts do not validate this assertion of the Commission. 
The captain’s intervention during the first part of the approach was highly professional, given that 
he was monitoring the descent as required by the airmanship for such a case. 
 

chapter 3.1 
indent 27 
 
page 11 

The fracture of the right landing gear was 
caused by the combination of the touchdown on 
the right hand aft wheel, the crab angle and the 
high rate of descent. 

The final version of the sentence as issued in the official report has been:  
« The fracture of the right landing gear was caused by the combination of the touchdown 
on the right hand aft wheel, the crab angle and the high rate of descent. » 
Generally speaking, landing on a single gear is not abnormal: each time a landing is performed 
with crosswind, it is the case. 
That being said, the remark of the Dutch Aviation Safety Board is true. 
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8.4.2. CAUSES 

 
Chapter 
3.2 
 
page 13 

The commission of Investigation determined that 
the accident was initiated by: 

- a sudden and unexpected wind variation in 
direction and speed (windshear) in the final 
stage of approach. 

Subsequently a high rate of descent and an 
extreme lateral displacement developed, 
causing a hard landing on the right hand main 
gear, which in combination with a considerable 
crab angle exceeded the aircraft structural 
limitations. 
 

The Dutch Aviation Safety Board’s suggestion is to insert the word “windshear”, following the 
NLR’s conclusions. 
 
The final version of the text is:  
« The Commission of Investigation determined that the probable causes for the accident were: 

- The high rate of descent in the final phase of the approach and the landing made on the 
right landing gear, which exceeded the structural limitations of the aircraft. 

- The crosswind, which exceeded the aircrafts limits and which occurred in the final phase 
of the approach and during landing. 

The combination of both factors determined stresses which exceeded the structural limitations of 
the aircraft. » 
 
The Experts do not validate this wording. 
 
As previously indicated in 5.2.1.2, the cause of the accident is the contact with the ground in a 
manner not intended by the aircraft manufacturer and therefore “not certified”. 
Indeed, if the Captain had initiated a go around procedure, there would probably have been no 
accident. 
 
The strength of the crosswind has nothing to do with ground contact. Subsequently, it would 
likely have made the lateral control difficult during the deceleration but in any case, at the time of 
touchdown. However, the cross wind has certainly destabilized the approach. 
 
It was also recorded that the pilot’s action on the elevator could have induced a vertical speed 
exceeding the landing gear certification limits. 
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8.4.3. CONTRIBUTING FACTORS 
 
 
chapter 
3.2 
 
page 13 

From the forecast and the prevailing weather, 
the crew of MP495 did not expect the existence 
of windshear phenomena. 

The Experts do not validate this Dutch Aviation Safety Board’s proposition. 
 
From the crew members' point of view, associate the thunderstorms with the risks of windshear 
or, at least, with unstabilized approaches, is a basic knowledge. And the Martinair's FCOM 
obviously underlines these dangers. 
 
The Commission did not accept this suggestion of the Dutch Aviation Safety Board. 
 

chapter 
3.2 
 
page 13 

« The premature large power reduction and 
sustained flight idle thrust, most probable due to 
crew action » 

The Commission changes its sentence for the following: « The premature large power reduction, 
and the sustaining of this condition, probably due to crew action » 
 
The Dutch Aviation Safety Board, making this suggestion, does not exactly follow the NLR 
conclusions with indicates (Summary of the Doc 93080C from the NLR’s report) that the “analysis 
concludes that at the end of the approach, the pilot flying probably did manually override the 
throttles to close them, possibly induced by an initial ATS command to reduce thrust ” 
 
The final wording is not adequate because it has not been proven that this reduction is due to 
pilot’s action. 
 

chapter 
3.2 
 
page 13 

CWS mode being disengaged at 80 ft RA 
causing the aircraft to be in manual control at a 
critical stage in the landing phase. 
 

The Experts cannot validate this wording because there is no lowest altitude limitation to 
disengage the CWS mode. It is only an advice to let the pilot “feel the plane” before touchdown. 
 
With some changes, the Commission validated the Dutch Aviation Safety Board ’s suggestion 
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Callout
Experts did not include all of the factors that DASB wanted the Portuguese commission to delete. 
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Where? Experts should have used the AOM that was mailed to them.

info
Callout
This is not the final report that was included as annex 4 in the Portuguese RvO.

info
Text Box
?? No errors found in ATS. Copilot received additional training to unlearn closing the throttles of big turbofan engines.

info
Callout
which?
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AOM 3.3.5 - 08: "The minimum height to change from CMD to OFF is 150 ft HAT". 150 ft. Does this not sound as a limitation? 
"Feel" is BS.
It is not an advice either to let the pilot feel the airplane. Martinair recommends landing with CWS engaged!
Also read the Caution in AOM 3.3.5 – 13:  The floating tendency is pronounced with CWS engaged. The nose-up attitude continues to increase at a slight pull force. Releasing the column to the neutral position will only stop the attitude change. 
Forward pressure is a must to stop excessive floating.
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8.5. THE QUESTIONS RAISED BY AVIOCONSULT, THE OFFICIEL ANSWERS AND THE EXPERTS’ COMMENTS ABOUT 
THESE ANSWERS86F

100 
 

Avioconsult report Dutch Safety Board’s answer  
(OvV response) Experts’ comments 

Item 1 Introduction.  
After the catastrophic accident of Martinair DC-10-
30F at Faro airport, Portugal on 21 December 
1992, investigations were undertaken by 
Portuguese investigators with the support of, 
among others, Dutch and American investigators. 
The activities of the Dutch investigators included 
reading out the Cockpit Voice Recorder (CVR), the 
American National Transportation Safety Board 
(NTSB) read out and reported on the flight data 
recorded by the Digital Flight Data Recorder 
(DFDR - the "black box"). 
 

No answer The Avioconsult’s assertion should be supplemented 
by the following: the Dutch Aviation Safety Board is 
not only the provider of the CVR transcription but it is 
first, an accredited representative of the Dutch 
authorities under the responsibility of the appointed 
director of the official Commission of Investigation. 
According to the ICAO Annex 13, it is the task of these 
representatives to help the Commission of 
Investigation to answer the raised questions, even 
using national specialists. 

Item 2 The interim Accident Report (RvO, 21 July 1993) was 
translated into the English language and, as usual, 
was submitted for comments to, among others, the 
NTSB and the Dutch Raad voor de Luchtvaart (Dutch 
Aviation Safety Board). Both bodies submitted 
comments, after which the final version of the RvO 
was produced and published (6 September 1994). 
 

Here it is suggested that the Portuguese report was 
translated by the Portuguese and then submitted for 
comments. That is not correct. The Portuguese report 
was submitted in the Portuguese language to both the 
NTSB and the Raad voor de Luchtvaart (Dutch 
Aviation Safety Board). In order to comment on it the 
report was then translated into English by the Dutch 
Aviation Safety Board (it is likely that the NTSB also 
did this for themselve). Hence the translated report 
states that the translation was done at the request of 
the Dutch Aviation Safety Board and each page of this 
English-language report states that it is an unofficial 
translation and that the text of the Portuguese is 
decisive The final report was published on 31 October 
1994 in the Portuguese language. 
 

The Experts performed their analysis, using the non-
official translation but also the official version issued in 
Portuguese language. 
 

                                                 
100  Attachment to the letter with reference IENM/BSK-2011/BB196. of 1st June 2011 
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Item 3 At the request of some victims a new supplementary 

analysis was made of the cause of the accident, using 
the RvO of the Portuguese investigators and the 
letters from the NTSB included in the appendices to 
this report and flight data recorded by the DFDR, 
transcripts of the CVR, a report by the Netherlands 
National Aerospace Laboratory [Lucht- en Ruimtevaart 
Laboratorium] (NLR) and the comments by the Dutch 
Aviation Safety Board. 
 

 No comment 

Item 4 Conclusions of the Committee of Investigation. The 
main conclusions in the Accident Report can be 
summarized as follows.  
An (*) means that the conclusion is disagreed with. 
 
 
(1)  During approach the aircraft passed a turbulent 

zone associated with microburst and downburst 
phenomena which caused longitudinal instability of 
the aircraft (*); 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Hence (*) means that AvioConsult disagreed with the 
conclusion. 
 
Portuguese report: 

The aircraft in the final phase of the approach 
crossed a turbulence area associated with 
microburst and downburst phenomena, that 
initiated a longitudinal instability of the aircraft. 
(A aeronave atravessou, na fase de aproximação 
uma zona de turbulência associada a fenómenos 
de microburst e downburst que desencadearam 
instabilidade longitudinal da aeronave.) 

 
 
 

 
OvV response: 

AvioConsult concluded, on the basis of DFDR 
data, that there was no windshear. 
 
 

 
The analysis in the Portuguese final report stated 
that the approach controller did not give a 
windshear warning to the crew as earlier aircraft 
had not reported windshear. In the analysis it is 

 
 
 
No comment 
 
 
 
The Experts underline the use of the word « caused » 
in the Avioconsult’s remarks and of the other 
word « initiated » in the Official report. 
 
In the final report, the sole valid according the ICAO 
annexe 13, the word used is « desencadearam » 
which meanning is « triggered ». 
A better translation of the portuguese content should 
have been « … which triggered longitudinal 
instability… » to avoid a confusion with the causes of 
accident as defined later in the official report. 
 
 
The Experts developed this question of the presence 
of windshear as indicated by the NLR. 
The Dutch Aviation Safety Board is not responsible for 
the conclusions issued by the NLR. 
 
In the final version of the official Portuguese RvO, the 
word « Windshear » is not used, neither as a cause of 
the accident nor as a contributing factor. 
Nevertheless, the crossing of instability is effective 
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also described that given the weather conditions 
there was a possibility of windshear near Faro. The 
analysis is continued by assuming that there was a 
windshear condition (what-if scenario) and the 
conclusion is drawn that the relevant procedures 
should have been applied. 
 
For the investigation of the event the NLR 
assessed the weather conditions. This assessment 
was made using the available FDR data together 
with a mathematical model of the aircraft. This 
study included the conclusion that there were 
indications of a 'microburst'. The conclusion of the 
NLR report was included in the Portuguese final 
report, but the final conclusion of the final report by 
the Portuguese authorities does not refer to 
windshear hence there is no difference in 
interpretation of the flight data as claimed by 
AvioConsult. 

 
In the AvioConsult conclusion, it was stated that the 
pilots caused the instability themselves by using 
rudder movements and CWS mode.  
 

The Portuguese final report makes a link between 
the longitudinal instability (pitch angle stability), the 
CWS mode and the wind conditions at the time. It 
was also stated that the use of the automatic 
systems may have had an adverse effect on the 
perception by the crew of the turbulence and 
instability. 
The use of the rudder and any movement thereof is 
not directly linked to the nose position (pitch) of the 
aircraft as stated by AvioConsult. 
The explanation given in the Portuguese report is 
much more likely. 
 
 
 
 

AvioConsult concluded that there was light turbulence 

and, even if this instability would not be classified as 
windshear or as « heavy » turbulence (moderate 
and/or severe), this instability generated a flight path 
instability. 
 
 
 
It is not the Dutch Aviation Safety Board’s 
responsibility to validate the way the NLR issued its 
conclusions.  
The Commission of Investigation validated the 
conclusions, otherwise it should ask for another 
analysis performed by another expert. 
 
 
 
 
 
 
 
 
 
 
 
The Experts validate this part of the official report as it 
is obvious that a link must be done between instability, 
CWS and weather conditions. 
The weather conditions are a contributing factor for the 
flight path instability and obviously the CWS, linked to 
the flight controls, also. 
 
The Experts are not really sure that Avioconsult made 
a linked between the nose position and the movement 
of the rudder. 
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(2)  The aircraft was informed by approach control that 

the runway was flooded, but the crew did not 
associate the term 'flooded' with poor braking 
conditions. Despite the available information about 
the instability and temporary worsening of visibility 
in the final stage of the approach and because of 
the incorrect interpretation of the information 
provided to them about the state of the runway 
(flooded) the crew did not decide to abort the 
approach; 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
(3)  At an altitude of 150 ft power was reduced to 

during the approach 
 

This conclusion agrees with the final report where 
the final conclusion is drawn that turbulence 
associated with microburst and downburst 
phenomena caused longitudinal instability of the 
aircraft. 

 
It is noted that although AvioConsult stated that 
there was only light turbulence, this turbulence was 
assessed differently in other parts of the 
AvioConsult report.  
For example, it was stated that the observations by 
the crew themselves and the turbulence occurring 
were reasons for a go-around. 

 
Portuguese report: 

The aircraft was informed by Approach Control that 
the runway was flooded. The crew did not 
associate the term « flooded » with bad braking 
conditions (POOR), due to a lack of update of the 
ICAO phraseology in the Aircraft Operating Manual 
and Crew Training Manual. 
The crew did not integrate information concerning 
the instability and the momentarily visibility 
degradation in the final phase of the approach, and 
having wrongly interpreted the communication of 
the runway condition (flooded), did not take the 
decision to abandon the approach. 

 
OvV response: 

The Portuguese report clearly stated that the crew 
did not interpret the term flooded correctly. 
AvioConsult did not state anything new. However, 
the AvioConsult report left out the text from the 
Portuguese report about not communicating wind 
information (220°, 35 knots; tailwind and an 
exceedance of the crosswind limit of the aircraft). 

 
 
Portuguese report: 

 
 
Not exactly. AvioConsult’s assertion is that the flight 
only suffered light turbulence but neither windshear 
nor downburst. 
 
 
 
The Experts validate the OvV remarks about the 
inconsistency of some AvioConsult’s statements. 
 
 
 
 
 
 
 
As indicated previously by the Experts, the used of the 
word « flooded » is only done in the ICAO Doc 4444 
which is oriented for the ATC controllers. 
 
 
 
The Experts also developed this question and 
confirmed that the crew did not give to the word 
« Flooded » the ATC meaning, as this word was never 
used by the operator’s documents. 
 
 
 
 
The Experts validate the OvV remark. 
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info
Text Box
No, capt understood.


???

info
Callout
Because this wind did not occur during flight: no evidence on DFDR data, clock time analysis proves this to have occurred after landing, if any.

On page 60, Experts wrote this wind is the crosswind limit of the DC-10, here this wind obviously exceeds the limit. 
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"flight idle", probably because of an action by the 
copilot. Under normal conditions the Auto Throttle 
System (ATS) starts the reduction at 50 ft. A 
premature reduction in power probably worsened 
the descent rate which reached values exceeding 
the operational limits of the aircraft (*). 
There was no significant change in the wind speed 
and wind direction in the final 20 seconds, 
according to the values recorded by the 
meteorological service; 

 
 
 

 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

At 150 ft (RA) power has been reduced to flight idle 
through ATS and kept at flight idle, probably by the 
copilot action. 
Under normal conditions the ATS retard mode 
starts at 50 ft (RA). 
 
 
 
 
 
 
The premature power reduction and the sudden 
wind variation probably increased the rate of 
descent, which reached values exceeding the 
operational limits of the aircraft. 

 
According to the values registered in the SlO, there 
has not been a significant variation of wind speed 
and direction in the last 20 seconds. 

 
 
OvV response: 

AvioConsult did not agree with the fact that the 
descent rate exceeded the operational limit of the 
aircraft. In Section 2.2.3 Approach, the Portuguese 
investigation report stated that the actual descent 
rate of 1000 ft/minute exceeded the operational 
limit of 600 ft/min - specified in the Aircraft 
Operating Manual. 

 
AvioConsult stated that the high descent rate was 
doubted. It was claimed that it was not indicated by the 
DFDR. 
 
It was also stated that it may be assumed that the 
descent rate was not abnormally high. According to 
AvioConsult the operational limit said to be specified in 
the Flight Crew Operational Manual was not exceeded. 
 

AvioConsult did not address the limit said to be 
specified in the Aircraft Operational Manual, nor 

As already said, the Experts do not validate the official 
assertion related to the reduction of thrust. 
The rate of thrust variation is the same as if done by 
the ATS. It is then impossible to define definitely who 
initiate the thrust reduction. 
Precisely, the design of the system is to move back 
the thrust levers with 2°/sec then 3°/sec below 15ft 
and 6°/sec at touchdown. 
Nothing is proved but, NLR and NTSB indicate a 
manual reduction. 
 
Yes, but also a possible action by the pilot 
 
 
 
 
Yes. But the NLR expertise indicates such a wind 
variation. 
 
 
 
 
The NSTB and the NLR are on the same way, 
indicating that the vertical speed at touchdown was 
greater than the certification limits. 
The metallurgic expertise indicates also that the 
collapse of the gear is due to an excessive rate of 
descent. 
 
 
The Vertical speed is not recorded on the DFDR. 
 
 
 
The limits are not only an operational limit for the 
DC10 but a certification one: 600 ft/mn with the 
Maximum structural landing weight and 300 ft/mn with 
the maximum structural takeoff weight. 
 
That is also true even if the Experts do not validate the 
Dutch Aviation Safety Board’s position stating that this 
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(4)  The collapse of the right-hand landing gear was 

due to a combination of the high descent rate with 
the correction for alignment at the time of contact 
with the runway (*). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

the observed difference between the 2 manuals. 
 
 
The SIO provides weather and wind information 
gathered by various sensors and is supplemented 
by observations by meteorologists. Every 30 
seconds the average wind speed and wind 
direction during the preceding 2 minutes are 
stored. Sudden gusts or rapid changes in wind 
direction are not stored. Both the instantaneous 
and the average wind information are available in 
the traffic control tower. 
In this case, during the approach, the average wind 
was communicated to the crew but not the sudden 
change in wind. This was not stated by 
AvioConsult.  
 
It was also found that the wind measurements for 
runway 29 were used and communicated while 
runway 11 was used for the landing. 

 
 
Portuguese report: 

The fracture of the right main landing gear was due 
to the combination of the high rate of descent and 
the drift correction taking place at the moment of 
contact with the runway.  
 
[This may be a translation issue: drift correction vs 
alignment correction]  
[translator's note: here and elsewhere we may 
have used "alignment" and "line-up" as synonyms] 
 
 
 
 

 
 
 

The rupture happened exclusively due to the 
impact on landing which produced the overload 

mistake (using RWY 29 information instead of RWY 
11 information) is of no consequence. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The metallurgic analysis defined that the collapse of 
the gear is due to excessive static forces, meaning 
that the main reason is the rate of descent. 
 
 
The translation of the expression « drift correction » 
should have been: « correction of the crab angle » 
 
The word « alignment » and « line-up » are not at all 
synonyms for a pilot: alignment is the maneuver 
initiated to cancel a crab angle during the flare and 
line-up is the maneuver performed by the pilot to 
prepare the aircraft for takeoff. 
 
 
 
The Experts validate this OvV assertion and 
developed the respective analysis. 
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which induced in the components and critical 
zones instantaneous levels of tension which 
exceeded the material static limit resistance. 

 
OvV response: 

In their analysis AvioConsult stated that it is 
suspected that the landing was made with braked 
wheels and that specifically that was the cause of 
the collapse of the landing gear. 

 
The report stated that the aircraft landed on the 
right-hand main landing gear with a nose position 
of 8.790° pitch up and a roll angle of 5.62° to the 
right, and wind correction angle between 7° and 9° 
to the right, relative to the center of the runway. 
(i.e. the aircraft was not correctly aligned). The 
aircraft hit the runway at a vertical speed of more 
than 900 ft/minute which resulted in an 
acceleration of 1.9533 G. 
The damage to the wheels and tyres, as described 
in the Portuguese report, did not give any 
suggestions of blocked wheels during the 
touchdown. 
According to the AIDS data (which stopped at 47 ft) 
the right-hand brake pedal was occasionally 
depressed during the approach. The same data  
shows that despite depressing the brake pedal the 
brake pressure remains 0. 
Information from the manufacturer of the aircraft 
indicated that landing with blocked wheels is not 
possible given the system design. Only once the 
main landing gear of the aircraft is on the ground 
and the wheels are turning made the brake 
pressure available. Hence the aircraft cannot land 
with blocked wheels. 
The suspicion of AvioConsult is not correct. 

 

Landing with braked wheels (aft wheels of the two 
wing gears) is not possible as soon as the anti-skid 
system is operative. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Experts validate this OvV assertion 
 

Item 5 Conclusions of the Dutch Aviation Safety Board .   
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Not before that! But the copilot applied brakes before touchdown, as shown by AIDS data.
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The sudden variation in wind direction and speed 
during the final approach caused a crosswind 
component which exceeded the aircraft limits in the 
Airplane Operating Manual (*) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

OvV response: 
AvioConsult disputes this conclusion, but the 
conclusion (where it concerns the sudden 
variation) was not adopted in the Portuguese 
investigation report and is therefore not relevant to 
the assessment of the report.  
Incidentally, AvioConsult did not use the wind 
information at the time (220° at 35 knots) 
communicated by traffic control. The wind from this 
direction results, relative to the runway (106°) in a 
crosswind of 32 knots and 14 knots tailwind. The 
ACH specifies a maximum crosswind component 
of 30 knots. Hence the crosswind limit for a dry 
runway was also exceeded. 

 
Due to the premature major and sustained power 
reduction and the tailwind component during the final 
stage of the landing the descent rate of the aircraft 
reached approximately 1000 ft/min (*). 
 
OvV response: 

The effect of the power reduction on the descent 
rate was discussed earlier.  
The tailwind component increased the 
groundspeed. If the aircraft followed the same 
vertical path to the runway this would result in a 
higher descent rate. 

 
The collapse of the right-hand landing gear was 
caused by the combination of landing on the right 
hand aft wheel, the crab angle and the high rate of 
descent (*) 
 
OvV response:  

Already discussed above. 

 
No comment 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Already discussed 
 
True 
 
 
 
 
 
 
 
 
 
 
Refer to item 4 for the Experts’ opinion. 
 

Item 6 1 Conclusions of this supplementary analysis. Despite 
the fact that significant data had been left out of or 
deleted from the RvO, based on both the 
information about the final stage of the flight 
presented in words, numbers and graphs by NTSB 

OvV response: 
This comment, which also contains an accusation, 
is not based on facts and therefore speculative. 
The report indicated that 2 different flight recorders 
were used (the DFDR and the AIDS) for analysis 

 
The Experts validate the answer. 
Moreover, the DFDR is fed by data coming from the 
AIDS. 
Assuming that NTSB or a Commission of Investigation 
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in their DFDR Factual Report, and the factual 
information in the RvO it could be concluded, 
provisionally and objectively that: 

 
 
 

(1) the crew were informed at least four minutes 
before the landing that the runway was 'flooded' 
(covered in water), which would result in 'braking 
action poor'. The runway length required under 
these conditions would, according to the Landing 
Data Card calculated and drawn up by the crew 
themselves, be approximately 600 m (!) longer 
than the actual length of the runway. If the 
aircraft had landed correctly, then the aircraft 
would not have come to a halt in time on the 
flooded runway; 

 
 
 
 
 

 
 

 
 

 
(2) that the crosswind limit for the condition of the 

runway at the time ('flooded') was exceeded; 
 
 
 
 
 
 
 
(3) that the approach at an altitude of 500 ft was not 

stable in terms of altitude, approach angle, 
speed and engine power, as specified in the 
Flight Crew Operating Manual (FCOM); 

 

and that one of these recorders, the AIDS (which is 
not crash-resistant) did not contain any data from 
an altitude of 47 ft due to damage to the tape. 
There is absolutely no indication that (the NTSB) 
erased anything. 

 
OvV response: 

The crew did indeed hear in time that the runway 
was 'flooded', however the crew did not make the 
línk to the 'poor' braking action. The Portuguese 
report attributes this to the fact that the Martinair 
Aircraft Operating Manual and the Martinair Crew 
Training Manual did not include the most recent 
ICAO terminology. 
 
The crew had indeed calculated the required 
landing distance for all braking conditions, but they 
did not realize the fact that given flooded they 
should have assumed 'poor'. 

 
Whether or not the aircraft after landing would have 
come to a halt before the end of the runway cannot 
be stated with such certainty, but according to the 
calculation method used there was insufficient 
runway length available. 

 
 
OvV response: 

The crosswind limit (30 knots) was also exceeded 
for a dry runway if the current wind at the time, not 
communicated to the crew, had been used.  
Note: for braking conditions 'poor' a maximum 
crosswind of 5 knots was permitted. 

 
 
 
OvV response: 

In section 2.2.3. Approach, the Portuguese report 
indicated that the approach was not stable and 
referred to the Operations Manual; 
The company operations manual (BIM) strongly 

can disregard data is a huge accusation!  
Remember the aim of ICAO Annex 13. 
 
 
 
 
 
This statement is developed in 5.2.2.3 
 
 
 
 
 
 
 
Refer Experts’ comments to the item 4 paragraph (2). 
 
 
 
 
The Experts’ opinion is that this question is of no 
importance because it is neither a direct cause nor a 
contributing factor to the accident itself. 
 
 
 
 
 
Referring to the NLR analysis, the OvV’s statement is 
true. 
But the Experts underline that the crew was not 
informed of such a crosswind limit exceedance. 
 
 
 
 
 
According to the BIM, the flight should be stabilized at 
500 ft and below, meaning that in case of 
destabilization occurring below 500 ft, the 
crewmember should have to perform a missed 

info
Callout
At the time the analysis was written, only graphs out of RvO were available. On 1st DFDR data page you can see discontinuity of the grid lines, which could mean data was left out.
Today, we have the complete data dump. 
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Callout
So, were the manuals OK? No!  (PANS-RAC) was.

info
Text Box
The aircraft would have vacated the runway due to the weathercock effect of the large crosswind and the reduced friction of the nose gear on the flooded runway. 
Also tells about the crew performance.

info
Text Box
The capt did read the wind on board several times. And, if you need heading 125 to approach on radial 111 or to runway 106, what crosswind would you experience? 
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(4) the difference in the angle between the approach 

path followed by the aircraft and the prescribed 
approach radial in the horizontal plane was too 
large. No attempt was made to correct this, 
although time for this was available. The aircraft 
approached the runway at an excessive angle, 
not steering enough into the crosswind, and 
therefore did not reach the extension of the 
centre line of the runway; 
 
 
 
 
 
 
 
 
 
 
 
 

(5) that the throttles of the three engines were pulled 
back or held back prematurely as a result of 
which the engine speed and airspeed reduced 
too early and much too much during the last part 
of the approach and the go-around initiated by 

recommends that in cases when an approach is 
not stabilized at 500 ft or below that level, the 
approach should be abandoned (a missed 
approach should be executed). 

 
The Portuguese final report also stated: 
The BIM does not contain any objective 
parameters when an approach is not stabilized, in 
particular during non-precision approaches. 
AvioConsult stated that the FCOM does include 
objective parameters relating to the stabilized 
approach, but does not address the potential 
difference between the BIM and the FCOM. 

 
 
OvV response: 

The approach procedure for runway 11 states that 
VOR radial 291° should be followed inbound 
(heading 111°). The specified approach has an 
angle of 5° to the runway heading (106°). 
 
 
 
The Portuguese Report stated that the 291° radial 
was passed while lining up before the approach. 
The aircraft flew north of this radial for some time. 
At a distance of 6 km of the runway threshold the 
aircraft passed this radial from north to south and 
then flew towards the extension of the center line 
of the runway. 
 
The figure shown below indicates that the 
deviations were limited and not such that they 
warrant AvioConsult's conclusion. 

 
 
OvV response: 

The Portuguese report stated that: 
50 ft (RA) power has been reduced to flight idle 
through TAS and kept at flight idle, probably by 
copilot’s action. Under normal conditions the ATS 

approach procedure. 
If the flight crew in a Non-Precision Approach has no 
visual reference to the runway at the Minimum 
Descent Altitude (MDA) – here 400ft. – a descent 
below must not be made (ICAO Annex 6). 
 
 
 
 
 
 
 
 
 
 
 
According to Captain’s statement, the flight was 
established on the extended center line of the runway 
11 at 200 ft. 
This seems confirmed by the radar position. 
 
 
 
This statement matches with the Official report. 
The Experts validate this conclusion. 
 
 
 
 
 
 
 
 
 
 
 
 
The Experts do not validate the official statement as 
the thrust reduction, whatever the reason, has begun 
earlier. 
 

info
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Seems? Not confirmed by aircraft motions for alignment with the runway centerline in the crosswind landing.
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Experts should use objective data, not statements.

This also changed from V17 (was not obliged to follow any radial, he canceled IFR, approach was then visual.)!
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the captain at the very last moment before the 
landing failed. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

(6) that the standard manoeuvre to align the 
longitudinal axis of the aircraft up with the 
runway heading, to prevent a traversing landing, 
was initiated with significant hesitation too high 
and too early and the roll angle required for 
alignment with the runway was not adopted and 
maintained, as a result of which the aircraft was 
not aligned with the runway and landed with a 
drift angle. 
 
 
 
 
 
 
 
 
 

(7) that the aircraft landed half next to the runway 
and far beyond the touchdown zone and almost 
certainly with braked wheels as a result of which 
the forces on the landing gear increased 
enormously and resulted in its collapse. 
 
 

retard mode starts at 50 ft (RA). 
 
The captain's intervention during the whole 
approach seems to have been too passive, and 
concerning the last power increase, it became too 
late. 
[Translator's note: the following sentence was in 
italics and in Dutch: presumably it is the OVV 
response, rather than part of the Portuguese 
report.] The speed reduction, which was too early 
and to large, was not the cause of the failed go-
around, it was the late intervention which was the 
problem. 

 
 
 

OvV response: 
 The Portuguese report did state that the aircraft 

landed with a drift angle. The report did not cover all 
the actions or failures to act by the pilot flying. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

OvV response: 
 The Portuguese report stated that: the aircraft 

landed with the right-hand main landing gear on the 
left-hand side of the runway and that the marks 
made by the landing started in the touchdown zone, 
approximately 300 m beyond the runway threshold, 
i.e. not far beyond this zone. The AIDS data 

 
 
For the Experts, this statement is not true. The flight 
path monitoring was correct according to the 
airmanship. 
 
Even if this sentence was not adopted by the 
Commission of Investigation, the Experts validate this 
statement. The cause of the high rate of descent was 
not the too early or too large thrust reduction, but the 
too late intervention of the captain. 
And the crew members could have been able to 
initiate a missed approach procedure – obviously 
before the gear collapsed – thanks to the flight idle 
system. 
 
 
Neither the Commission of Investigation, nor the Dutch 
Aviation Safety Board indicate that the actions on the 
rudder have been initiated to de-crab the aircraft. 
The Experts consider that what is called « hesitation » 
is the evidence indicating that, when the pilot has 
begun his actions on the rudder, his probable 
intentions were not to de-crab the aircraft but, most 
probably, to improve, from his point of view, the control 
of the flight. 
Also, during such a landing with cross wind, the pilot's 
actions performed to maintain the runway centerline 
cannot, of course, remain constant because a gusting 
wind is not a steady wind! 
 
 
 
 
 
On the AvioConsult’s comment, we have three 
considerations:  

• Landing on the left part of the runway: 
The Experts validate this assertion but this is one 
of the factor allowing to explain the occurrence of 
a strong crossing wind from the right. 
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The heading was near constant 125 deg iaw DFDR data, except when rudder input. Do you improve the control of a flight with rudder (too high)? 
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(8) that the graphs of the DFDR data and 

discussions recorded on the CVR did not provide 
any indication that during the approach the 
aircraft passed through a windshear area. It was 
also found that the descent rate was normal and 
that the landing was not hard, but it was 
traversing. According to the ICAO definition the 
turbulence experienced was only light; 

indicated that the right-hand brake pedal was 
pressed down during the approach. The data of the 
AIDS recorder stopped at 47 feet. AvioConsult 
assumed that what was observed during the 
approach also occurred later during the landing. It 
also appears that they were not aware of the issue 
discussed under item 4 (4). 

 Hence, this is a speculative remark. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
Portuguese report: 

According to the FDR data the aircraft landed with 
an acceleration of almost 2G and a vertical speed of 
more than 900 ft/minute. 
Both the crew and several others on board 
mentioned strong turbulence. 

 

When we observe the rubber deposits left by the 
landings on a runway, they are not all 
concentrated in the same area or symmetrically 
on either side of the axis. It is not for nothing that 
a runway is 45 meters wide. 
 
• Landing far beyond the touchdown zone: 
This assertion is wrong. The early first marks of 
touchdown are at around 300 meters from the 
threshold. 
First, a normal landing begins when the aircraft 
overflies the threshold of a runway at 50 feet.  
Considering a standard 5% slope approach, that 
means that the touchdown would occur at 300 
meters beyond the threshold.  
According the ICAO Annex 14 which defines the 
standard marks on a runway, for an available 
landing distance of 2400 meters and more, the 
aiming point of touchdown should begin at 400 
meters from the threshold and its length should be 
between 45 and 60 meters. 
The lateral spacing between inner sides of stripes 
may be varied between 18 and 22,5 meters to 
minimize the contamination of the marking by 
rubber deposits. 
 
• Landing with brake pedals depressed: 
This assertion is wrong. 

 
 
 
 
 
 
 
The Experts validate all the statements, either from the 
Commission of Investigation or from the Dutch 
Aviation Safety Board. 
They do not follow the AvioConsult assertion. 
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Did you consider several airplane types, for instance a small twin prop versus a DC-10? 

Have you seen the mauals that calls for not to decrease below PAPI to avoid the gear touching down before the runway threshold?

Why did the copilot close the throttles early? Because he thought he would touchdown too far down the flooded/ wet runway. Why else would he do so? 
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(9) that the crew did not act in accordance with the 
instructions for flying during or recovering from 
experienced windshear, and hence neither 
expected nor experienced windshear. 
 
 
 
 
 

 
 

(10) that from an altitude of 500 ft there were 
several reasons, based on the instructions, to 
make a go-around, which was not done. 
 
 

 
(11) that the throttles were operated incorrectly 

and not in accordance with the instructions and 
the autopilot was used inappropriately. 
 
 
 

 
(12) that the crew did not make the approach in 

accordance with the prescribed Martinair 

 
OvV response: 

Here AvioConsult does not agree with the 
Portuguese authorities who stated in their report 
why they think that the weather can be described as 
turbulent with elements of windshear. 
However, a windshear warning was recorded shortly 
after the accident. 
 

 
 
 
 
 
 
OvV response:  

Not acting in accordance with certain instructions 
cannot lead to the conclusion that the conditions 
under which these instructions apply did not occur. 

 
 
 
 
 
 
 
OvV response:  

This conclusion by AvioConsult is correct. The 
Portuguese investigators also mentioned this in 
their report. 

 
 
OvV response:  

The Portuguese report addressed the way in which 
the autopilot and throttles were used. 
However, the report did not qualify this with a value 
judgment such as 'inappropriately'. 

 
 
OvV response: 

This is not indicated by the information in the 

 
 
The recorded vertical acceleration values could be 
classified as low or very low according to an obsolete 
ICAO grid. 
But we must consider, at the same time, the vertical 
and lateral acceleration to have a good idea of actual 
turbulence experienced during the approach. 
The crewmembers' statements are in concordance 
with the passengers’ ones. 
As indicated previously in this report, even if these 
turbulences would not be classified as moderate or 
severe, the problem is that they induced instability and 
this instability is obvious on the recorded data. 
 
 
For experts, it is surprising to read in the same 
sentence that the pilots did not respect the procedures 
in case of windshear and, at the same time, that they 
did not anticipate the existence of windshear. 
And moreover, AvioConsult constantly states that 
windshear conditions were not effective all along the 
approach. 
And in this context, the OvV response seems to be, at 
least appropriate. 
 
 
This comment is correct. 
 
 
 
 
 
The use of automatisms was strictly in accordance 
with the airline’s procedures till the beginning of 
instability. 
Qualifying then the use of these automatisms as done 
is not on the line defined by the ICAO Annex13. 
 
 
The flight path was absolutely matching with the 
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DFDR data only shows light turbulence. 
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procedures and also not in accordance with the 
approach procedure and route prescribed by the 
Portuguese authorities. 

 

Portuguese investigation report. 
The crew made a VOR approach. This is an 
approach which, under certain weather conditions, 
brings the aircraft in a position where a visual 
approach can be made. In this case, the crew could 
see the runway at approximately 4 nm from the 
airport. This procedure requires them to intercept 
the approach radial. This may be departed from 
once the runway is visible. Such procedures are 
designed with margins which allow for not 
immediately intercepting the approach radial. The 
wind and airspeed can always result in a tighter or 
wider curve during interception. During the 
approach it is permitted to descend to the minimum 
descent altitude (MOA) until other restrictions are 
specified. The glide path mentioned by AvioConsult 
is a glide path indicated by lamps next to the 
runway (PAPI). When following this glide path one 
is flying towards the runway at a 3° glide path. 
Given the above it cannot be concluded that the 
crew deviated from the specified approach 
procedures. 

 

official procedures. 

Item 7 Causes according to the Committee of Investigation.  
The most likely causes of the accident were: 
 
(1) the high descent rate during the final stage of the 

approach made and the landing on the right-hand 
landing gear, further to which structural limits of 
the aircraft were exceeded (*); 

 
 (2) the crosswind, which exceeded aircraft limits, 

experienced during the final stage of the approach 
and landing, 

 
 
 (3) Due to the combination of these two factors the 

structural limits of the aircraft were exceeded (*). 
 
 
  

 
 
 
OvV response:  

The Portuguese report did state this. This was 
discussed above. 

 
 
OvV response:  

The Portuguese report did state this. This was 
discussed above. 

 
 
OvV response: 

AvioConsult stated that landing with braked wheels 
was considered to be a significant factor. Earlier 
it was stated that the suspicion that the landing 
was made with braked wheels is incorrect. 

 
 
 
 
Already discussed 
 
 
 
 
Already discussed 
 
 
 
 
Already discussed 
 
 
 

info
Text Box
13. Calculation approach speed in Martinair FCOM is not correct if ATS is used. (Report AvioConsult dec. 2012, Summary § 6 (13))
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FCOM page 03-50-04. No error in AOM..
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No definitely not. Why needed a heading of 125 deg during the last 80 seconds of flight? Even when the airplane was supposed to be on the extended runway centerline within 1 nm? 

It was not. Refer to paper The last 80 seconds of flight MP495 on www.avioconsult.com.
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(4) Contributory factors to the accident: The unstable 

approach, the premature engine reduction and 
maintaining this condition, probably due to crew 
action, the incorrect information about the wind 
from approach control, the incorrect assessment 
of the runway condition, the go-around attempt 
which was undertaken too late, and the reduction 
in wing lift due to the heavy rain. 

 

 
OvV response: 

The report did not mention a go-around attempt 
which was undertaken too late, but: 

• The delayed action of the crew in increasing 
power. 

The Portuguese report also stated: 
• The absence of an approach light system, 

and 
• CWS mode being switched off at approx. 80 ft 

RA, causing the aircraft to be in manual 
control during a critical phase of the landing. 

Here, AvioConsult left out some issues which were 
included in the report. 
 

 
 
Already discussed 
The Experts validate the OvV response. 
 

Item 8 Causes according to the Dutch Aviation Safety Board: 
A sudden and unexpected change in wind direction 
and speed (windshear) during the final stage of the 
approach (*). 

 
This was followed by a high descent rate and 
extreme lateral movement, which caused a hard 
landing on the right-hand main landing gear, which 
together with the significant crab angle exceeded 
the structural limits of the aircraft (*). 
 
 

 

OvV response:  
This was not adopted in the Portuguese final 
report. 

 
 
OvV response:  

This was not adopted in the Portuguese final 
report. 

 
The OvV answers are right. 

Item 9 Causes according to this supplementary analysis.  
 
The accident was caused because the crew: 
 
(1) ignored the current wind data communicated to 

them and read out on aircraft and ignored the 
condition of the runway and did not respond to 
these by making a timely go-around as prescribed 
(implicitly) and diverting to an alternative airport. 
The crosswind limit was exceeded. 

 
 
 

 
 
 
 
OvV response: 

According to Martinair procedures the wind 
information in the aircraft must be used if the crew 
is expecting windshear. The facts do not indicate 
that the crew expected windshear. Additionally, 
AvioConsult tried to demonstrate that there was no 
windshear. 
 
 

 
 
 
 
 
The Experts do not validate the OvV response nor the 
AvioConsult assertions. 
The use of the official wind is obviously mandatory 
because it is the only information available about the 
wind conditions near the threshold (refer to the 
position of the windsock near the threshold of a 
runway) 
 

info
Callout
In NL: instabiliteit
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Callout
Irrelevant. PAPI available, Therefore called non-precision approach.
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Yes it was, in § 4.1.2
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Text Box
The title of Item 8 was: Causes according to DASB. 
The text is copied from the Blue report (marked RVDL3). The (*) indicates that AvioConsult doesn't agree. 
This was not adopted in the Portuguese report, because there was no windshear, and there was no lateral movement.
The OVV response might be right, the DASB causes of the accident were not, which is the subject of this court case. 
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(2) during the final approach, deviated too much from 

the approach chart prescribed by the Portuguese 
authorities and were still not flying stably on the 
approach path at the altitude defined in the FCOM 
and, despite this, continued the approach and did 
not make the prescribed go-around. 

 
 
 
 
(3) pulled the engine throttles back too early or held 

them back, as a result of which the go-around 
initiated at a low altitude failed. 

  
 
 
 
 
(4) made serious, even fatal operating errors, both 

 
 
 
 
 
 
 
 
 

 
 
The Portuguese investigation report stated that the 
crew did not associate the term 'Flooded' with 
braking action 'POOR'. Hence one cannot use the 
term ignore here. The last (uncommunicated) wind 
of 220° at 35 knots exceeded the crosswind limit 
for a runway with braking action 'good'. Based on 
the wind data available to the crew, no limits were 
exceeded for them.  
Here, the incorrect interpretation of the term 
'Flooded' is essential. 

 
 
OvV response: 

It is not indicated anywhere that the aircraft 
deviated 'too much' from the specified approach 
path. The last part of the approach was flown 
visually. 
The fact that the crew did not make a go-around 
was also described in the Portuguese report. 

 
 
OvV response:  

The link created here between pulling the throttles 
back too early and holding them back and the 
failure of the initiated go-around is unclear.  
In relation to this the report stated that the actions 
by the captain were too passive and that power 
was increased too late. 

 
OvV response: 

The use of the RNAV wind on board cannot be a 
recommended procedure as the symmetrical 
conditions of flight are unknown. 
But the airmanship recommends the use of all 
available information to manage safely of an aircraft, 
then this use may be done with precautions. 
The existence of windshear is at all time possible 
when suffering a thunderstorm. But it was not obvious 
at this time to detect a windshear occurrence only 
using the flight instruments. 
 
This is true.  
But according to the « Human Factors » 
recommendations for the communications technics, 
the information was issued unfortunately at a bad time 
regarding the workload in the cockpit. 
 
 
 
 
 
 
 
 
Already discussed above. 
The Experts validate the OvV response regarding the 
fact that the last part of the approach was flown 
visually. 
 
 
 
 
 
The Experts do not validate the AvioConsult assertion 
as it is at all time possible to initiate a « missed 
approach procedure » or what is called an « aborted 
landing procedure » (until reversers be extended). 
 
 
 
 

info
Callout
The go-around at 3 sec. before landing failed, hence it is not possible at all times. 
Seen DFDR data? Also at low engine RPM? 
Engine spool-up time? 
After deployment of spoilers?

Seen the NTSB letter?
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during the final approach and during landing, as a 
result of which the aircraft touched down partly to 
the side of the runway and with braked wheels, 
due to which structural limits were exceeded. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 (5) handled the autopilot, autothrottle system and 

crosswind landing incompetently. 
 

The Portuguese report addressed the actions or 
failures to act. This was done in the spirit of lCAO 
annex 13. 
The sole objective of the investigation of an 
accident, or incident shall be the prevention of 
accidents and incidents. It is not the purpose of this 
activity to apportion blame or liability. 
Using terms such as 'serious' and 'fatal errors' is 
incompatible with this. 
 
As stated in 4.4, landing with blocked wheels is 
impossible for technical reasons. Depressing the 
brake pedals during the approach and landing is 
therefore not an operating error. The brake pedal is 
fitted to the rudder pedals. It is not unusual for the 
brake pedal to be depressed when operating the 
rudder pedals. This is especially relevant under 
conditions when many steering inputs are made 
using the rudder pedals. This happens during 
variable wind and turbulence. 
 
 

OvV response:  
This repeats of what was discussed under the 
previous item. 
 

The Experts validate the OvV response.  
They underline that the « serious, even fatal errors » 
are not precisely described in the AvioConsult report 
and that these expressions do not match with the aim 
of the ICAO Annex 13. 
 
 
 
 
 
The example of the « landing with the wheels braked » 
should be emphasized to sustain the Experts’ opinion 
as the system itself is designed to precisely avoid this 
occurrence. 
 
 
 
 
 
 
 
 
 
Same remark. 
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8.6. ANALYSIS OF THE FLIGHT BY THE EXPERTS 
 
 

8.6.1. THE CREWMEMBERS 
 
The three crew members are experienced and qualified for the aircraft type involved 
in this accident.  
Generally speaking, a pilot who spends more than 600 hours flying a specific aircraft 
is subsequently considered as an expert, in regard to the “Human Factor” principles. 
In other words, the crew members have the capacity to react swiftly and naturally in 
case an unexpected event occurs during routine procedures.   
 
Here is the individual experience of each crew member separately: 

• For the Captain since March 1988: 
o A total of 1250 hours on DC10 in almost 5 years, which accounts for 

approximately 250 hours per year87F

101—a relatively small number. The 
Captain was Flight Instructor and involved in the DC10 department 
management. 
 

• For the First Officer (F/O) since August 1989: 
o A total of 1800 hours on DC10 in which accounts for approximately 520 

hours per year; and that is without counting the hours spent on flight 
simulator. This is a rather “normal” amount.  
 

• For the Flight Engineer (F/E) active since early 1992: 
o Even though he recently joined Martinair, he is rather experienced on 

DC10 since he spent 1700 hours flying, among which he spent 1250 hours 
operating the aircraft as Flight Engineer.  

 
Some extracts from the Flight Crew Training Manual used by Martinair (or KLM)88F

102 
explains the dangers and characteristics of windshears.  
However, the documents provided to the experts does not indicate how the crew 
members were trained regarding this phenomenon, and therefore how 
knowledgeable the crew members were about windshears at the moment of the 
accident. 
 
 

8.6.2. THE HUMAN FACTORS 
 
An investigation that would be carried out according to nowadays’ norms would 
address what is called “the Human Factors”, which is inevitably an essential aspect 
of such cases. 
 

                                                 
101  Usually a crew member flies 600 to 700 hours a year. This small amount of flight hours is due to his position 

as instructor, which means a lot of flight simulator sessions and administrative work. 
102  Flight Crew Reference Guide Chapter 5.1 Paragraph 5.5.1 - Gust and Paragraph 5.1.2 - Low level wind 

shear. 
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For this Faro accident, the investigation report is quite weak in this regard, which 
ultimately adds-up to the challenge posed to the Experts.  
 
As a matter of fact, some of the documents provided by the claimants tend to lead to 
the conclusion that it was indeed the Human Factor — more precisely the reaction of 
the crew members — that is to be held in majority responsible for the accident.  
 
Since 1970, ICAO published, in chapter 9 of its document n°6920, a recommendation 
as to take the Human Factor into account in case of an investigation. 
 
Here is the text: 
 

This chapter of the Manual of Aircraft Accident Investigation is intended as a general 
guide to an aircraft accident investigator on the contribution medical, pathological and 
human engineering specialists, in short the various « Human Factors » experts, may be 
able to make to an accident investigation and the nature of the work involved in their 
contribution. More detailed material is provided for the medical specialists themselves in 
the ICA0 medical manual and in other technical publications which, whilst technical in 
content, could be of value to aircraft accident investigators interested in this particular 
field. 
 
The prime object of the Human Factors investigation is to obtain evidence as to the 
cause, sequence and effect of the accident through an examination of the operating 
crew, the cabin attendants and the passengers. Co-incidentally with the investigation, 
evidence as to identification will automatically emerge particularly if each examination is 
enhanced by the coordinated efforts of the Human Factors Group pathologist, police, 
odontologists, radiologists, etc. 
Identification of the victims must not be regarded as an end in itself. 
Identification is an essential part of the over-all aircraft accident investigation and it is 
expedient to integrate the identification of bodies with the post-mortem and autopsy 
examinations. It is for this reason that the subject of identification is dealt within some 
detail in this chapter. 
The importance of the Human Factors investigation has been inadequately appreciated 
in the past; the evidence derived from the human beings concerned in an aircraft 
accident - be they crew or passengers, survivors or non-survivors - represents an 
integral part of the investigation as a whole. The purpose of this introduction and Section 
9.2 is to outline the value of the medical investigation to aircraft accident investigators 
and to civil aviation administrations. 

  
As we can see, the emphasis here is put on the pathological aspect, rather than on 
the psychological aspect, as a potential cause for an accident. 
We therefore cannot hold the Commission of Investigation, and among it the Dutch 
Aviation Safety Board, responsible for not analyzing this specific issue. 
 
We will need to wait for a few years89F

103 before the psychological aspect of crew 
members can be effectively taken into account in the analysis of accidents that 
involve such complex systems, but also that touch upon other specialties. 
 

                                                 
103  The first documents about what we call now the « Human Factors » were issued by ICAO, in 1994. 
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Admittedly, this accident comprises a good number of fascinating issues regarding 
the crew’s psychology. 
 
Let us ask a few questions without answering them (since it is not our mission): 
 

• Why did one of the pilots seem to override the functioning of the ATS by 
decreasing or increasing the thrust in a way that seems to be not adequate to 
the specific conditions of this phase of the flight? 

• Why did one of the pilots make such an excessive use of the rudder pedal at 
an altitude where such actions are neither usual, nor recommended? 

• Why did a “go-around” procedure seems to be engaged but immediately 
stopped? 

 
These questions are not directly listed as potential contributing factors to the 
accident. 
Answers must not be given following mere impressions or without being properly 
illustrated. 
 
The use of “probably” is not appropriate in such serious investigation work or in any 
type of comments, even 20 years after the facts.  
 
 

8.6.3. THE AIRCRAFT 
 
The DC10 was equipped with an autopilot system: 

• under certain conditions, the system could land by itself and perform the taxing 
phase immediately after landing; 

• the system could also fly “in transparency” through the option called “control 
wheel steering”; 

• it was equipped with an up-to-date90F

104 navigation system, especially according 
to KSSU standard, to which the aircraft involved belonged. The aircraft was 
actually equipped with the first RNAV for area-navigation system91F

105 of the 
time, which later on and to this day, became the standard equipment for all 
commercial aircraft.  

 
 

8.6.3.1. THE CONTROL WHEEL STEERING OR CWS 
 
The Portuguese report speaks of the aircraft’s navigability without further elaboration 
whereas the question related to the handling of the CWS system was later deemed 
important in the origins of the accident.  
 
This system was the ancestor of modern flight controls systems. 
  

                                                 
104  When the DC10 performed its maiden flight in 1973, this equipment was really the best available in this 

industry. Even in 1992, it remains one of the well-equipped aircraft among the long range airliners.  
105  First stand-alone navigation system based on flight management computer systems and highly efficient flight 

directors and autopilots. 
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It allowed great accuracy but also provided great flight stability by watering-down 
excessive orders given to the flight control systems.  

 
How did it work?  

• CWS was a specific mode of the autopilot design to maintain two elements of 
the flight: the pitch and the roll of the aircraft. 

• When switching-on the CWS, and without even needing to use the control 
column, the autopilot would maintain these two elements until it was given the 
signal to do otherwise.  

• Variations in trajectory would from that point, only depend on outside 
meteorological disturbances.   

 
How did the pilot give his orders to the autopilot? 

• A component placed in the control column allowed to measure the pressure 
applied by the pilot on the column, either to pitch or to roll, and it transmitted 
these signals to the autopilot computer.  

• The computer then took the measures necessary to activate the adequate 
control surfaces (ailerons and/or elevators), and as a reverse effect, physically 
moved back the control column.  

• The control column was then moving independently from the pilots, as it was in 
fact following the activation of certain flight control surfaces by the autopilot. 

• When switch-on, this process functioned continuously which enabled flying the 
aircraft through the autopilot “in transparency”. 

• As we can understand through the explanation above, the position of the control 
column was consistently being synchronized with the position of the control 
surfaces as both were linked by cables.  

• It existed of course a certain flexibility in the system, which was ensured by 
shock absorbers and springs that prevented backlashes from activation or 
deactivation of the CWS.  

• Nevertheless, pilot instructions indicated specifically not to exert any type of 
pressure on the control column at the moment of activation, or deactivation, of 
the CWS in order to avoid any bump.  

• It does not mean that the plane could become uncontrollable or could have 
brutal reactions. If it ever was the case, how could we imagine such a system 
being approved and certified?  

 
How did the pilots activate or deactivate the CWS system? 

• The activation was done by moving the autopilot control lever from the MAN 
position to the CWS position; this was done by the pilot himself of course.  

• The transition from CMD (autopilot engaged) to CWS can only be done 
manually by the pilot.  

• Any action on the disengagement “reflex” push button on the control column, 
will cause a full disengagement of the autopilot (lever on MAN) and the 
appropriate visual alarm of disengagement (A/P red) would turn themselves on. 
A second action on this “reflex” push-button will extinguish the warning lights. A 
rapid double click on this push button will disengage the autopilot directly to 
MAN mode without any warning light illumination. 
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On DC10, there was no comparison on the forces applied by one pilot by reference 
to the other what is called a double-input. 
This notion was brought by Airbus92F

106 because of the use of joysticks not 
mechanically synchronized. 
 
On the DC10, it is not the case because the control columns are mechanically linked 
to each other, and all actions that a pilot might take on his own column is felt by the 
other pilot in his own column.  
There is no double-input on DC10. 
 
That being said, there still was the possibility to disengage the autopilot, functioning 
in CMD or CWS mode, by a violent manipulation of the column.  
For instance, in the case that the autopilot induced a spurious order because of a 
parasite signal and, as a consequence, engaged in a non-coherent maneuver, the 
pilots had the possibility to override the autopilot by an adequate manipulation of the 
control column which would provoke an automatic disengagement of the autopilot—
associated with the visual alarms we mentioned earlier.  
 
Usually, the DC10 was managed with both CWS systems always activated during the 
flight when the autopilot was not in CMD mode.  
 
Once in final approach, the minimum altitude at which the CMD mode must be 
disengaged is 500 ft93F

107 , at the latest. It was then possible to fly the aircraft either in 
CWS or in MAN mode.  
 
In case of full manual landing, it was appropriate to deactivate the CWS mode at a 
minimum of 150 ft.  
This does not mean that the pilots absolutely had to deactivate the CWS mode at this 
altitude. This means that if the pilot wanted to proceed to a full manual landing, he 
was recommended to deactivate the CWS at this altitude.   
Once again, he could however remain in CWS mode and proceed to landing as such.  
 
The technique of landing in CWS mode was simpler than landing manually.  
 
During a full manual landing procedure, the pilot must begin to “flare” the aircraft at 
around 50 ft by slightly raising the nose of the aircraft to decrease the vertical speed 
as to remain within the limits of structural resistance of the landing gear and of the 
fuselage.  
 
At this precise moment, the power of the engines must be reduced to “flight-idle”; the 
speed will normally decrease which will have for consequence to harden the 
downslope. The pilot will have to constantly adjust the nose of the plane with the 

                                                 
106  According to Airbus philosophy, pilots can, on their own side and at the same time, act on the joystick, the 

resulting signal finally sent to the autopilot computers being the algebraic sum up of both signals. In case of 
dual and opposite inputs, the resulting signal will be zero and no signal would be sent to the computers, so 
the flight path will be not modified. In such conditions, giving the information of a dual input becomes a 
tremendous safety issue. 

107  Except in the case of an automatic approach.  
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control column (making sure that it is slightly raised) as long as a contact with the 
ground will not have been established. 
 
When using the CWS mode, the pilot will only have to initiate the “flare” procedure 
and take the appropriate attitude for the landing. This attitude will be then maintained 
by the CWS whatever the thrust and speed.  
 
The conclusion is that the use of the CWS, the day of the accident, was strictly in 
accordance with the Martinair and KLM standard operational procedures. 
The Experts will later analyze the disengagement of the CWS mode a few seconds 
before the accident itself. 
 
 

8.6.3.2. THE HANDLING OF THE ENGINES 
 
In the Portuguese report, there is virtually no question about the use of the engines 
because in some way, they are not involved in the accident. 
 
But the Experts, taking into account some comments from the claimants, chose to 
develop this topic to avoid again any misunderstanding or inappropriate 
consideration. 
 
The main parameter used to manage these engines was the low-pressure stage 
rotation speed, also called N1. 
 
When at idle during a flight, the N1 was around 40%. 
 
At full thrust, it was customary to have an N1 at around 105% with a maximum speed 
limit at 118,5% for the CF6-50C; the used value would basically depend on the 
conditions of the day.  
 
These engines had great momentum inertia due to their mass but also due to their 
quite high rotation speed. As a consequence, the pilot will have to act with a 
significant anticipation to obtain the required thrust. 
 
The certification rules have taken into account this characteristic when they defined 
the response time that had to be respected by an engine in order to get certified.  
 
Here are the applicable rules issued by the FAA: 
 

FAR § 33.73   Power or thrust response. 
 
The design and construction of the engine must enable an increase— 
 
(a) From minimum to rated takeoff power or thrust with the maximum bleed air and 
power extraction to be permitted in an aircraft, without over temperature, surge, stall, or 
other detrimental factors occurring to the engine whenever the power control lever is 
moved from the minimum to the maximum position in not more than 1 second, except 
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that the Administrator may allow additional time increments for different regimes of 
control operation requiring control scheduling; and 
 
(b) From the fixed minimum flight idle power lever position when provided, or if not 
provided, from not more than 15 percent of the rated takeoff power or thrust available to 
95 percent rated takeoff power or thrust in not over 5 seconds. The 5-second power or 
thrust response must occur from a stabilized static condition using only the bleed air and 
accessories loads necessary to run the engine. This takeoff rating is specified by the 
applicant and need not include thrust augmentation. 

 
This is why the manufacturers set a minimum as to the idle value possible during the 
flight that they called “flight-idle”.  
It allowed to go from flight-idle to full thrust in less than 5 seconds, which was enough 
to avoid a speed decrease when the pilots would have to initiate a go-around 
maneuver, 
 
Just to know, the value of ground-idle was around 25-30%, and the value of flight-idle 
around 40-45% depending on the outside temperature and on the indicated airspeed.    
 
The engines automatically switch from flight-idle to ground-idle through a ground-
flight signal transmitted by a sensor located — depending on the aircraft — in the 
shock absorber of the nose gear when it is compressed, so when the aircraft is on 
the ground (as for the DC10 and many other aircrafts) or when a de-tilt of the wing 
gear at touchdown occurs (as for the B747).   
 
An aborted landing94F

108 is at all time possible even after the touchdown, but it must be 
performed before the thrust reversers are extended. 
In order to avoid a thrust reversers jam, pilots are instructed not to attempt an 
aborted landing once the reversers are activated. 
 
Here are the tables provided by General Electric (via Boeing) for the different values 
of N1 and N2 with reference to the outside temperature: 
 
 
 
 
 
 
 
 

                                                 
108  Note the difference of wording: a missed approach procedure is initiated before the touchdown and an 

aborted landing is initiated after the touchdown but before the reversers extension. 

info
Highlight

info
Highlight

info
Highlight

info
Highlight

info
Text Box
Present facts DC-10 please, not a 'story'

info
Arrow

info
Callout
To whom?
Which engine type?

info
Callout
This accident proves this is not right. When engine rpm is too low, this won't work.
Neither if the spoilers deploy after touchdown (system error) when full thrust is set.

info
Highlight

info
Highlight

info
Highlight

info
Arrow

info
Arrow

info
Text Box
Which? 

info
Highlight

info
Highlight

info
Text Box
not necessarily a speed decrease. The response should be adequate to go-around.

info
Text Box
The point is that the pilot closed the throttles below flight idle while at an alt of 150 ft.

Are you saying this is not a problem? 

info
Callout
would be

info
Callout
ground sensing

info
Text Box
No, nor in accordance with Martinair AOM. And what about a go-around?

info
Callout
Did you check DFDR data for the engine acceleration just prior to touchdown?

info
Callout
ATS responds to elevator input.

info
Highlight

info
Text Box
No

info
Highlight

info
Callout
The Martinair DC-10 AOM does not use the term "aborted landing". This manual defines to use "go-around", even after touchdown. Please stick to Martinair DC-10 procedures for this case. "Missed approach" is used for planning purposes of an instrument approach, for inserting the last waypoint in the Navigation computer. Refer to AOM 2.15.1 - 16.

info
Arrow

info
Highlight

info
Arrow

Horlings
Squiggly

Horlings
Highlight

Horlings
Text Box
All irrelevant for this case!

Horlings
Highlight

Horlings
Highlight

Horlings
Arrow

Horlings
Highlight



The HAGUE DISTRICT COURT (Chamber of Commercial Affairs) 
Case Number C/09/434236/HA ZA 13-17 

 
J.-L. Françon, L. Bloncourt, D. Kügler, Experts 

 

 
 
Final report  – 18th of April 2017  Page 89 / 202 
  

 
 
 
 
 
 
 
 

info
Text Box
Why present this table? Ground idle...
Which engine type?
Then the aircraft was crashed already; engine rpm decreased to 40% 3 sec before landing (DFDR data), not to 26%

Where is this data from? Not received from the court.

Why included? You are diverting attention - useless.



The HAGUE DISTRICT COURT (Chamber of Commercial Affairs) 
Case Number C/09/434236/HA ZA 13-17 

 
J.-L. Françon, L. Bloncourt, D. Kügler, Experts 

 

 
 
Final report  – 18th of April 2017  Page 90 / 202 
  

 
 
 
 
The Experts’ conclusions are: 

• during the approach and even just before the accident itself, the engines were 
correctly running without any defect or failure; 

• At all time, including just before the accident, the engines were able to provide 
the pilots with all the required thrust even in case of missed approach 
procedure or aborted landing procedure.   
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as the pilot stops his actions, the levers will return to the automatic computed 
position. 
 
In regular conditions, one would pilot the DC10 with the two ATS systems always 
activated during the flight.  
 
The use of these systems allowed, in case of go-around, to go at full-throttle 
immediately (less than 5 seconds), just by depressing a push-button located at the 
front of the engine thrust levers95F

109.    
 
The Experts have analyzed the choice of the approach speed and the management 
of this speed. 
 
 

8.6.3.4. THE LANDING GEAR BRAKING SYSTEM 
 
The DC10 was equipped with a very efficient breaking system that used disks on all 
wheels of the main landing gears (central and wings). 
 
As it has been the case on all aircrafts for decades, the main gear wheels are 
protected by an anti-skid system not to get stuck; a similar system to the one we see 
nowadays on cars.    
This system allowed to optimize breaking while keeping the wheels in rotation as to 
always obtain maximum deceleration.    
 
However, it was obviously mandatory not to land with the wheels locked by an 
unwanted pilot’s action on the brake pedals. This protection was the job of a sub-
system of the anti-skid system called the “free wheel” protection96F

110. 
This system prevented the hydraulic pressure to be released on the breaks as long 
as the conditions were not obtained, that is to say as long as the aft main wheels of 
the wing gears had not reached a certain rotation speed. 
 
Clearly said, the pilot could land while applying maximum pressure on the pedals 
because the breaks would not have started functioning.  
As soon as the aircraft would have touched the ground, and that the wheels would 
have started rotating at the proper speed, the anti-skid system would have authorized 
the hydraulic pressure to be released. 
The anti-skid system ensured that the wheels would not get blocked by the breaking 
system because: 

• to avoid aquaplaning in the eventuality that the runway was wet or 
“contaminated”; 

• to avoid blowing up the tires as it would make breaking absolutely impossible. 
 
On the DC10, only the rear axletrees of the wing’s landing gear were equipped with 
the “free-wheel” system because it was these wheels which physically97F

111 touched the 
                                                 
109  Under the condition that the flight directors and the AT-SC calculator are both activated. 
110  Just to know, the reader will note that this system was constantly tested during maintenance flights that 

followed the technical inspection.  
111  Because of the attitude on the aircraft at this moment. 
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ground first during a landing, whereas the front and the central landing gears would 
touch the ground a little bit later.  
 
Assuming that the wheels of the main landing gears were being blocked by the pilots, 
who pressed the breaking pedals while flying, is therefore impossible because of the 
way the anti-skid and free-wheel system was designed.  
 
An important point that was not mentioned in the final Portuguese report is that the 
aircraft was, on the day of the accident, “fairly light”, in the sense understood by 
crewmembers.  
This means that the actual mass at landing was rather far away from the limits of the 
aircraft.  
 
 

8.6.3.5. THE NAVIGATION CAPABILITY OF THE KSSU DC10 
 
Another important point is the design itself of the KSSU DC10 in terms of navigation 
follow-up.  
We must fully understand it as this fact could have represent a factor to the way the 
accident occurred, not technically speaking but because of the induced workload for 
the pilot flying.  
 
Moreover, the Experts consider it as important to provide answers on this point 
because of the comments they read in the provided documents. 
 
The KSSU DC10 was not designed to follow a magnetic radial, or in other words, an 
electromagnetic route98F

112.  
 
The consequence is that for a VOR/DME approach of the same kind that was used 
the day of the accident at Faro, the pilot of a KSSU DC10 cannot automatically follow 
the approach radial but can only follow the route defined by a specific heading, using 
the HEADING (HDG) mode of the flight director and the autopilot.  
 
This does not mean that the flight path monitoring is not accurate, but it means the 
workload of the crew members will be greater on this aircraft than it would be on 
another type of aircraft.  
 
The adjustments on HDG mode must constantly evolve depending on the variations 
of the wind, and therefore depending on the drift due to the wind.   
 
Regarding the vertical path, the type of (non-precision) approach performed on the 
day of the accident does not provide a guidance signal for a descent slope that can 
                                                 
112  The KSSU DC10 is designed to follow horizontal routes by relying on fictional references that are defined in 

three ways: 
• According to geographical coordinates (north/south and east/west) ; 
• According to electromagnetic radials emanating from at least two ground stations; 
• According to one radial emanating from one unique station and the distance to it. 
 The flight paths are then calculated in order to join these points one by one so that the autopilot might follow 

the resulting route if that is what is required by the pilot. 
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be automatically followed because there is no radio-magnetic navigation signal that 
would materialize this slope.  
 
The pilot can only follow a descent slope by using one of the basic modes of the 
autopilot: the VERTICAL SPEED (VRT SPD) mode. 
 
A third aspect to be analyzed here is the interaction between the aircraft’s systems 
and the pilots.  
Much information is being given to the pilots to help them, and assist them in their 
work. This is why we refer to these systems as “Flight Guidance.” 
 
Among these tips given to the pilots is the constant display of instantaneous ‘actual’ 
winds.  
 
It is calculated: 

• from aerodynamic data measured by “pitot tubes” type of sensors as well as 
Angle of Attack sensors (AOA sensors); 

• and from data coming from the accelerometers, which compute the 
movements of the aircraft center of gravity.  

 
It is then possible to calculate by mathematical comparison between these two types 
of data the actual wind on the aircraft’s flight path.  
 
The calculation can only be correct, whatever the sensors accuracy, if the calculation 
hypotheses are valid.   
 
Among the mandatory hypotheses, it is necessary that the aircraft flies on a perfect 
symmetrical configuration.  
In case of slide slip approach configuration, the aerodynamic data measured are 
wrong, and so is the result. 
 
At the very end of the approach99F

113, or just before the touchdown, pilots will need to 
compensate a cross wind by aligning the aircraft axis with the runway center line, 
then creating a slide slip angle.   
 
Without judging of what happened on board of the aircraft at the very end of the final 
approach on the day of the accident, all experts come to the agreement that the 
pilots performed a certain set of maneuvers — especially on the rudder — that were 
ultimately decisive.  
 
As soon as such maneuvers are being performed, the indications given on the wind 
measures become false; and these maneuvers started rather soon, at 400 feet, if we 
refer to the flight recordings. 
 

                                                 
113  During automatic approaches using autopilots, the system is designed to begin the decrab maneuver at 138 

ft above the ground. Before this point, the wind calculated by the computer is right. 
 When flying the aircraft manually, the align procedure is normally initiated by the pilot between 100 and 50 

feet. 
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That means that the spare part could not immediately be available in Amsterdam and 
had to be moved from Paris, allowing the Captain to consider that the repair cannot 
be made in Amsterdam. 
 
In any event, the meteorological information provided to the flight crew before 
departure did not make the well-functioning of the three thrust reversers mandatory. 
 
When in flight, it is not allowed to use the MEL in case of failure or defect. The flight 
crew must use the appropriate ‘abnormal’ or emergency check-lists 
 
Finally, if the captain made the decision to take-off, it means that he did not plan the 
fact that the runway might be contaminated at arrival. 
  
If conditions at arrival are difficult, the crew is trained to handle it and mitigate risks; 
for instance, the crew may request more fuel before departure to wait for the 
conditions to improve at arrival, or divert to an alternate airport.  
  
 

8.6.4.2. DURING THE FLIGHT  
 
The situation is different. 
 
The captain handles the situation as it comes and nothing forbids him to continue the 
flight with a thrust reverser that is not operational104F

120, except if the procedure or a 
checklist indicates otherwise, which was not the case. 
 
Moreover, the reversers are not taken into account for the landing performances 
assessment.  
 
An operator has no possibility whatsoever to impose anything to one of its captains 
once the flight has started; however, it needs to be noted that the operators advise 
strongly against landing when the runway is flooded or contaminated at the same 
time as one of the systems that contribute to deceleration is not fully working.  
 
It is clearly up to the Captain to evaluate the situation and make the decision that he 
sees to be adequate. 
 
 

8.6.4.2.1. THE WEATHER SITUATION AT ARRIVAL  
 
It was not obviously easy to manage. 
 
The analysis of the overall weather situation is useless in the context of the mission 
given to the Experts.  
                                                                                                                                                         
119  This airline is a member of the Air France consortium since January 26th, 1990; and the former agreements 

were still applicable, including the repartition inside the KSSU consortium. In this context, all issues 
regarding the engines and the landing gears are under the UTA’s responsibilities. 

120  And in flight, except in case of abnormal extension of the reverser, it is not possible to know if whether or not 
the reverser will be operational during the landing ! 
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During descent and approach, the Captain detects on the weather radar, several 
returns106F

122, corresponding to rain showers located West and South of field. This 
last one at a distance of more than 50 miles. 
 
During the outbound leg of the procedure, he detected a CB, west of the field 
between 7 and 12 DME. 
 
During descent, the F/E noticed a return south of Faro at an estimated distance 
of 10 miles. The crew realizes from the communication between Faro Approach 
and the flight TP120 that … what they identified as rain showers was a 
thunderstorm cloud. 
 
By the time when turning final about 8 miles DME, turbulence of a degree 
superior to moderate could have been found and if so, it would be related to the 
returns detected in the weather radar, west of the field. 
 
During final approach, light to moderate turbulence was encountered. 
 
The aircraft was flying in and out of clouds and the forward visibility was not 
good. Continuous rain was experienced in some occasions, namely near the 
threshold, where due to the rain, the visibility was very poor. 
Nevertheless, immediately before the threshold, visibility was good.” 

 
All together, these statements are coherent with the situation as reported by 
METARs, and there is no reason not to accept these statements as proof that the 
approach was rather shaky and that following the trajectories as indicated on the 
maps must have been difficult.  
 
According to the Jeppesen VOR/DME approach chart107F

123, the place to begin the final 
turn was at 8 nautical miles (Faro DME) and to begin the final descent at 7 nautical 
miles (Faro DME). 
 
Active thunderstorm center of activity, between 7 and 12 nautical miles west of the 
airport, were attested by the F/E indicating a strong reaction of the autopilot to 
maintain altitude.108F

124   
 
According to the procedure, the height of the last level before final descent was set at 
2000 ft QNH with the start of the final descent set at 7 NM DME.   
 
Turning at 8 NM DME allows then to avoid the stormy zone while respecting, first, the 
trajectory as defined by the approach map, and second, the descent point as 
established by the procedure.  
 

                                                 
122  Technically speaking, we can also use the words « echoes » 
123  Refer to annex 8.6.4.5.1 
124  Lijst 4 Map-1-sur-4 – F/E statement made the 2nd of February 1993 

info
Squiggly

info
Callout
This is not in the origial Portuguese report.

info
Callout
below 900 ft

info
Callout
just South of Faro there was

info
Callout
, but according to the crew of TP120 it

info
Text Box
Difficult?? No, the autopilot made a perfect final turn, despite wind. The pilot did not steer back to the approach radial!

info
Callout
light to moderate turbulence, as DFDR data prove.

info
Text Box
Nothing on CVR. Nor in DFDR data.

info
Callout
Was this the case? Nothing on CVR.
Turning at 8 nm is standard procedure.

info
Squiggly

Horlings
Highlight

Horlings
Highlight

Horlings
Callout
did they? (No action)

Horlings
Highlight

Horlings
Highlight

Horlings
Highlight

Horlings
Callout
visibility was lost at 250 ft, reason for go-around

Horlings
Highlight

Horlings
Highlight

Horlings
Callout
Descent point was not respected with finishing the turn at heading 080°, according to radar data in RvO. 

Horlings
Highlight

Horlings
Highlight

Horlings
Highlight

Horlings
Callout
?? Not found.



The HAGUE DISTRICT COURT (Chamber of Commercial Affairs) 
Case Number C/09/434236/HA ZA 13-17 

 
J.-L. Françon, L. Bloncourt, D. Kügler, Experts 

 

 
 
Final report  – 18th of April 2017  Page 102 / 202 
  

Experts also consider that the choice by the pilot flying to stabilize the flight path for a 
few seconds to heading 080°109F

125 was an excellent decision, allowing both a clear final 
approach path interception without going above the final descent path. 
 
The only critique we could make towards the crew is not to have sufficiently 
anticipated the beginning of interception because of an unfavorable wind that pushed 
the aircraft outside of the planned trajectory.  
 
Moreover, the turn toward the final approach radial was performed with only a 25° 
bank angle because it was performed through the autopilot, which induced a slight 
overshoot from the approach axis that should have been adjusted immediately.    
 
 

8.6.4.2.2. THE CHOICE OF THE APPROACH SPEED  
 
On the day of the accident, the landing weight of the aircraft was around 161/162 
tons.  
According to this weight, the correct reference speed (REF) should be set at 139 
knots without wind corrections. 
 
The FCOM indicates that the command air speed bug is set as required, according to 
the actual configuration and, if applicable, the wind correction factor.  
 
To compensate the effect of the wind gradient near the ground110F

126, this speed has to 
be amended as indicated by FCOM § 3.3.5 « Approach and landing » - 03 - Wind 
correction factor (WCF). 
 
The amended approach speed should have been set at the maximum of the 
following111F

127: 
 

Wind Autoland 
Manual landing ATS ON Manual landing ATS OFF 

 Min Max  Min Max 
Steady 
state 

5 kt 
½ of the wind 
above 20 kt 

5 kt 20 kt 
½ of the wind 
above 20 kt 

5 kt 20 kt 

Gust 5 kt All of the gust 
above 5 kt 

0 kt 15 kt All of the gust 0 kt 20 kt 

 
Regarding the to-day conditions:  

• The wind issued by ATC was: 150° at 15 kt maximum 20 kt; 
• the Captain considered a gusting wind condition; 
• According to the crew’s statements, the gust, if applicable, will be considered 

as the difference between the maximum value of the wind and the average 
one. In our case, the gust is 5 knots. 

 
Consequently, the landing bug (white bug) should have been set at 139 knots and 
the approach command speed bug (yellow bug) also at 139 knots112F

128. 

                                                 
125  providing an interception heading of the final flight path under 30° which is the recommended value. 
126  This phenomenon is called the boundary layer effect. 
127  KLM FCOM § 3.3.5 – 03 – Approach and landing - Wind correction factor. 
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8.6.4.3. WINDSHEAR OR NOT WINDSHEAR 

 
8.6.4.3.1. FIRST, WHAT IS A WINDSHEAR? 

 
The FAA definition tells us that a windshear is a change in wind speed and/or 
direction over a short distance. It can occur either horizontally or vertically and is 
most often associated with strong temperature inversions or density gradients.  
Windshear can occur at high or low altitude.  
 
Airbus, in a document issued in 2007, gives us another definition for the windshear:  
 

Windshear is defined as a sudden change of wind velocity and/or direction. 
Windshear occurs in all directions, but for convenience, it is measured along 
vertical and horizontal axis, thus becoming vertical and horizontal windshear: 

Vertical windshear: 
o Variations of the horizontal wind component along the vertical 

axis, resulting in turbulence that may affect the aircraft airspeed 
when climbing or descending through the windshear layer 

o Variations of the wind component of 20 kt per 1000 ft to 30 kt per 
1000 ft are typical values, but a vertical windshear may reach up 
to 10 kt per 100 ft. 

Horizontal windshear: 
o Variations of the wind component along the horizontal axis (e.g., 

decreasing headwind or increasing tailwind, or a shift from a 
headwind to a tailwind) 

o Variations of wind component may reach up to 100 kt per 
nautical mile. 

Wind shear conditions usually are associated with the following weather 
situations: 

o Jet streams 
o Mountain waves 
o Frontal surfaces 
o Thunderstorms and convective clouds 
o Microbursts. 

  
Neither the FAA nor Airbus give us any precise value to define the beginning of a 
windshear.  
 
If we cannot use a threshold value to know if, whether or not, windshear occurred 
during this approach, we might use the evolution of the flight path, taking into account 
the pilots’ actions. 
 
Still according to Airbus, here is how it is possible for a pilot to recognize the 
presence of windshear: 
 

                                                                                                                                                         
128  The yellow bug will be the reference for AT/SC computer. 
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Timely recognition of a windshear condition is vital for the successful 
implementation of the windshear recovery/escape procedure. 
The following deviations should be considered as indications of a possible 
windshear condition: 

Indicated airspeed variations in excess of 15 kt; 
Ground speed variations; 
Analog wind indication variations: Direction and velocity; 
Vertical speed excursions of 500 ft/mn; 
Pitch attitude excursions of 5 degrees; 
Glide slope deviation of 1 dot; 
Heading variations of 10 degrees; 
Unusual autothrust activity or throttle levers position. 

What are the various configurations and the interferences with the aircraft 
flight path? 

Windshear in front of the aircraft:  
The aircraft speed increases significantly  
The crews do not always perceive this increase of the headwind as a 
risk.  
But such a headwind gust de-stabilizes the approach of the aircraft, 
which will tend to fly above path and/or accelerate, if the pilot does 
not react adequately. 
If the headwind shear occurs at takeoff, the resulting aircraft 
performance will increase. Once out of the shear, the indicated 
airspeed decreases thus leading to an AOA increase which might 
trigger the alpha-floor protection and/or stick shaker activation. 

The aircraft crosses the windshear area:  
Vertical downinterims are usually preceded by an increase of the 
headwind component. If the pilot does not fully appreciate the 
situation, he/she will react to the headwind gust effects to regain the 
intended path by reducing the power and by pushing on the stick. At 
that point, a vertical downinterim will increase the aircraft sink rate, 
which will bring the aircraft below the intended path. 

Windshear behind the aircraft: 
In case of a sudden increase of the tailwind, the aircraft airspeed 
decreases instantaneously. The lift decreases and the aircraft tends 
to fly below the intended approach path. 
If the pilots pulls on the stick to recapture the path without adding 
sufficient thrust, the AOA will increase significantly and the aircraft 
will sink down. 
If sufficient thrust is set to regain the intended path, but the pilot’s 
reaction is then slow to reduce the thrust once back on the path, the 
aircraft will fly above the path and/or will accelerate. 

 
All combinations between these three scenarios are possible, with various intensities, 
and depending on where windshears appear.  
 
 

8.6.4.3.2. THE NLR ANALYSIS AND ASSOCIATED DOCUMENT 
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The conclusions of the document NLR CR93080C and confirmed by the document 
NLR CR94238C, both documents issued by the NLR under contracts established 
with the Dutch Aviation Safety Board, are: 

• The weather was turbulent because of crosswind hence with turbulence, gust 
…; 

• The aircraft crossed a first downburst area from which the flight emerged at 
about 700 ft; 

• The aircraft then crossed two other microbursts, qualified as “small” beginning 
at about 1 nautical mile from the threshold; 

• “The last microburst caused headwind-tailwind changes of a magnitude that 
could have triggered a windshear alert…”; 

These conclusions indicate that the situation occurred “close to the ground, at an 
altitude of about 50 meters.” 
But at the same time, the NLR moderates these conclusions, indicating that “because 
of the rapidly varying wind it is sometime hard to differentiate between windshear and 
turbulence.” 
 
Despite these comments, the NLR indicates that the landing took place with winds 
near or exceeding the crosswind limits of the aircraft. 
The NLR gives a value of 40 knots crosswind from the right when overhead the 
threshold and of about 70 knots 10 seconds before touchdown. 
The NLR conclusions about the reduction of thrust is that the best assumption is that 
the pilots have initiate it, considering that the AT/SC was operating normally. 
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One of the most obvious reasons for the NLR to conclude to the presence of three 
windshear situations is the change in ground speed as indicated in the diagram 
above132. 
 
 

8.6.4.3.3. THE EXPERT’S OPINION 
 
Given the meteorological condition around Faro’s airport on the day of the accident, 
that constituted a hostile environment with active stormy cells, the probability to come 
across vertical winds going up or down was high. 
 
At this time, systems on board were not very useful to detect vertical winds or 
anticipate horizontal variations. 
  
Generally speaking, the potential for anticipation was very low; and even though 
there has been progress, it is still true today.  

                                                 
132  Document NLR C93080C page 53 
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Preventing from the effects of windshear relied therefore solely on the observation 
that could be made of different parameters during the flight.  
 
And in this context, the pilots had a strong advantage on the readings of ‘immediate’ 
actual wind computed by the RNAV system and that would give them some useful 
information, even though it would always be delayed.  
 
The automatic system responsible for maintaining speed was also quite helpful to 
handle quick variations of the indicated speed.  
 
Finally, airport operators set up ground systems around the airport that enabled the 
measuring of the wind to detect potential windshear; these ground systems were set 
up to mitigate the risks associated with brutal wind variations.   
Such systems have been designed and used for quite a while already due to fatal 
accidents occurring especially in the United States. 
 
At the moment of the accident, the airport of Faro was equipped with a system that 
would record meteorological data, analyze these information, and finally broadcast it; 
however, it was not equipped with a global system of alert since the local and usual 
meteorological conditions did not require it.    
 
The system called “Sistema Integrado de Observâo Meteorologica” or SIO, is 
precisely described in the paragraph 1.7.4.3 of the official Portuguese report:  

• A central station that gathers and analyze information coming from sensors 
spread throughout the aerodrome’s perimeter, close to the runway thresholds 
11 and 29.  

• Data are recorded every 30 seconds and displayed on a special screen meant 
to do just that; the screen is located in the airport control tower.  

• Precisely 10 minutes following each hour, a report is printed and displayed in 
second page of this special screen.  

• The system’s time reference is independent and must be adjusted by the 
controllers.  

• The controller may display for one or the other runway threshold (11 or 29), an 
instantaneous wind, or a wind with an average of 2 or 10 minutes.  

• The wind data (average wind of the last 5 seconds) is displayed every second 
on the special screen in the control tower.  

• The system has the capacity to generate windshear alert if the vectorial 
difference between the wind values measured at threshold 11 and 29 are over 
15 knots.  

 
The commission of investigation highlights the weaknesses of the system in its 
report; especially the fact that the recordings only show the average of the two last 
minutes and that this value is not the vectorial value but a mere arithmetic average.  
 
The recordings presented on page 46 of the official report indicate a strong rotation 
of the wind as well as an increase of its velocity at the time of the accident (07:33:00 
– SIO reference).  
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SIO Time 
 Average wind  (2 minutes) 
 Runway 11  Runway 29 
 Direction Intensity Gust  Direction Intensity Gust 

07 :30 :30  140 20 26  150 19 25 
07 :30 :30  140 21 26  150 19 25 
07 :31 :00  140 20 26  150 18 25 
07 :31 :30  160 21 35  160 18 25 
07 :32 :00  180 22 35  170 20 25 
07 :32 :30  190 24 35  180 22 29 
07 :33 :00  190 27 35  200 24 32 
07 :33 :30  180 26 35  200 27 34 
07 :34 :00  170 25 35  200 29 34 
 
The data, by themselves, allow for only one thing: to notice that a rotation of the wind 
occurred, combined with a significant increase of intensity. 
However, this is a situation that is usual and systematic when a storm is close to an 
airport.  
 
According to this records, the wind changes from 140° to 190° (with a runway 
oriented at 106°) between 07:31:00 and 07:33:00 SIO time.  
So, at 07:31:30 SIO time, with a recorded wind coming from the 140° for 20 knots, 
we have an additional headwind component of about 17 knots with about 12kt 
crosswind.  
With a wind at 190° for 27 knots, we have about 3 knots headwind and about 27 
knots crosswind.  
 
To this variation, we must add the brutal increase by 8 knots117Fof the gust wind 
meaning a 35 knots crosswind under gust. 
 
A slight variation of the direction of the crosswinds can represent a danger well 
known for the pilots because these variations can generate the wind to change from 
headwind to tailwind very rapidly.  
These variations increase the risks of destabilization of the trajectory, which would 
call for action on the engine thrust to correct the speed, but also on the stick in order 
to adjust the flight path.  
 
As long as the aircraft is under automatic control and it is not strongly destabilized 
neither for the speed nor for the attitude because the autopilot will maintain the pitch 
and roll and the ATS will maintain the speed. 
But the flight path in itself, can be destabilized because, in our case, the flight path 
monitoring is not coupled with ground signals (localizer and/or glide slope) and the 
reaction of the autopilot can be slower than the human one.  
 
After automatism disengagement, the corrections implemented by the pilot should be 
done more rapidly and with a greater efficiency. 
The closer the aircraft gets to the ground, the more difficult it becomes to gauge the 
corrections needed; the pilot could easily over-correct by reflex.  
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Ultimately, the flight path’s instability in itself is an objective and strong indicator for 
the presence of wind variations. And strong wind variations can become windshears. 
  
That being said, any approach occurring under turbulent conditions with strong 
crosswinds that brutally vary in both direction and intensity can be destabilized—
without the occurrence of windshears.  
 
The Experts consider that the only thing that they can objectively deduce from this 
analysis is that the flight path was destabilized because of meteorological conditions, 
whatever their nature.  
 
 

8.6.4.4. THE RUNWAY CONDITIONS AND THE ASSOCIATED 
PERFORMANCES AS EVALUATED BY THE CREWMEMBERS  

 
8.6.4.4.1. COULD WE CONSIDER THE RUNWAY CONDITIONS AS A 

CAUSAL OR A CONTRIBUTING FACTOR TO THE ACCIDENT? 
 
This is a quite important question. 
 
The runway surface conditions are not, in this case, a cause or a contributing factor 
for this accident. 
The accident occurred at the moment of the first contact with the ground, and not 
later on. 

 
The runway surface condition — flooded, wet, short, long, etc. — had no impact on 
the accident whatsoever, and is therefore irrelevant. 
 
 
 

8.6.4.4.2. WHAT ABOUT THE APPLICABLE RULES AT THE TIME OF 
THE ACCIDENT? (THE EUROPEAN JAR-OPS) 

 
First of all, to discuss the expression “flooded”, and how it has to be taken into 
consideration both in regards to crosswind limitations and to the decision to continue 
the approach made by the captain, we must refer to the rules in force at the time of 
accident.  
 
For an European operator, the rules to follow were those of the JAR-OPS, as soon 
as they were adopted nationally118F

133. 
 
The Claimants’ advisors team is right when he  indicates that the final JAR-OPS was 
issued in May 1995. 
At the time of accident, the applicable rules were the national rules.  
 

                                                 
133  In reality, these rules were not made mandatory until they were adopted on a national scale. And JAR OPS 

1 was adopted the Netherlands at the time of the accident.  
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But to ensure a smooth harmonization between the national rules and the rules 
based on JAR OPS recommendations, all countries in Europe began to change their 
own regulations 4 or 5 years before the introduction date of 1995. 
 
This is why the Experts use the JAR OPS as reference for their assessment although 
it was not the applicable reference. 
 
Moreover, these considerations are of no consequence on this accident itself. 
 
But the non-decision of go around had a consequence. 
 
 

JAR-OPS 1.480 – Terminology 
(2) Contaminated runway.  

A runway is considered to be contaminated when more than 25% of the 
runway surface area (whether in isolated areas or not) within the required 
length and width being used is covered by the following: 

(i)  Surface water more than 3 mm (0.125 in) deep, or by slush, or 
loose snow, equivalent to more than 3 mm (0.125 in) of water; 

(ii)  Snow which has been compressed into a solid mass which 
resists further compression and will hold together or break into 
lumps if picked up (compacted snow); or 

(iii)  Ice, including wet ice. 
… 
(10) Wet runway.  

A runway is considered wet when the runway surface is covered with 
water, or equivalent, less than specified in subparagraph (a)(2) above or 
when there is sufficient moisture on the runway surface to cause it to 
appear reflective, but without significant areas of standing water. 

 
 
The JAR’s did not encompass the notion of “flooded runway”, but simply of 
“contaminated runway”.  
 
Before figuring out how the captain interpreted this term, and if we assume that the 
expression “flooded” was used in the sense of “contaminated”, then the question we 
ought to ask is how did airport services determine that the runway could be 
“contaminated”? 
 

JAR-OPS 1.485 – General 
 

(a) An operator shall ensure that, for determining compliance with the 
requirements of this Subpart, the approved performance data in the 
Aeroplane Flight Manual is supplemented as necessary with other data 
acceptable to the Authority if the approved performance Data in the 
Aeroplane Flight Manual is insufficient in respect of items such as: 

(1) Accounting for reasonably expected adverse operating conditions 
such as take-off and landing on contaminated runways; and 
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(2) Consideration of engine failure in all flight phases. 
(b) An operator shall ensure that, for the wet and contaminated runway case, 

performance data determined in accordance with JAR 25X1591 or 
equivalent acceptable to the Authority is used. (see IEM OPS 1.485(b).) 

 
What are the obligations that an operator must comply with when using runways? 
 

JAR–OPS 1.515 Landing – Dry Runways 
 
(See Acceptable Means of Compliance to the OPS 1.510 and to the 1.515) 
 
(a) An operator shall ensure that the landing mass of the aeroplane 

determined in accordance with JAR–OPS 1.475(a) for the estimated time 
of landing at the destination aerodrome and at any alternate aerodrome 
allows a full stop landing from 50 ft above the threshold: 

(1)  For turbo-jet powered aeroplanes, within 60% of the landing 
distance available; or 

(2)  Not applicable 
(3)  Not applicable  
(4)  Not applicable 

(b) When showing compliance with subparagraph (a) above, an operator 
must take account of the following: 

(1) The altitude at the aerodrome; 
(2) Not more than 50% of the head-wind component or not less than 

150% of the tailwind component; and 
(3) The runway slope in the direction of landing if greater than +/-2%. 

(c) When showing compliance with subparagraph (a) above, it must be 
assumed that: 

(1) The aeroplane will land on the most favorable runway, in still air; and 
(2) The aeroplane will land on the runway most likely to be assigned 

considering the probable wind speed and direction and the ground 
handling characteristics of the aeroplane, and considering other 
conditions such as landing aids and terrain. (see IEM OPS 
1.515(c).) 

(d) If an operator is unable to comply with subparagraph (c)(1) above for a 
destination aerodrome having a single runway where a landing depends 
upon a specified wind component, an aeroplane may be dispatched if 2 
alternate aerodromes are designated which permit full compliance with 
subparagraphs (a), (b) and (c). Before commencing an approach to land 
at the destination aerodrome the commander must satisfy himself that a 
landing can be made in full compliance with JAR–OPS 1.510 and sub-
paragraphs (a) and (b) above. 

(e) If an operator is unable to comply with subparagraph (c)(2) above for the 
destination aerodrome, the aeroplane may be dispatched if an alternate 
aerodrome is designated which permits full compliance with sub-
paragraphs (a), (b) and (c). 

 
JAR–OPS 1.520 Landing – Wet and contaminated runways 
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(a)  An operator shall ensure that when the appropriate weather reports or 

forecasts, or a combination thereof, indicate that the runway at the 
estimated time of arrival may be wet, the landing distance available is at 
least 115% of the required landing distance, determined in accordance 
with JAR–OPS 1.515. 

(b)  An operator shall ensure that when the appropriate weather reports or 
forecasts, or a combination thereof, indicate that the runway at the 
estimated time of arrival may be contaminated, the landing distance 
available must be at least the landing distance determined in accordance 
with subparagraph (a) above, or at least 115% of the landing distance 
determined in accordance with approved contaminated landing distance 
data or equivalent, accepted by the Authority, whichever is greater. 

(c)  A landing distance on a wet runway shorter than that required by sub-
paragraph (a) above, but not less than that required by JAR–OPS 
1.515(a), may be used if the Aeroplane Flight Manual includes specific 
additional information about landing distances on wet runways. 

(d)  A landing distance on a specially prepared contaminated runway shorter 
than that required by sub-paragraph (b) above, but not less than that 
required by JAR–OPS 1.515(a), may be used if the Aeroplane Flight 
Manual includes specific additional information about landing distances 
on contaminated runways. 

(e)  When showing compliance with subparagraphs (b), (c) and (d) above, 
the criteria of JAR–OPS 1.515 shall be applied accordingly except that 
JAR–OPS 1.515(a)(1) and (2) shall not be applied to sub-paragraph (b) 
above. 

 
We therefore conclude that to schedule the use of a specific runway, the aircraft must 
be fully stopped: 

- On a distance equivalent to 60% of the landing distance available for a runway 
dry; and  

- if a wet or contaminated runway is expected at landing, the runway length 
must be increased by 15 % to compute the final landing distance. 

 
 
 

8.6.4.4.3. THE FLIGHT CREW OPERATION MANUAL 
 
We first notice that the expression “flooded” has not even been defined in Martinair’s 
FCOM, nor has it been defined in KLM’s FCOM. 
 
We find the following in Martinair’s BIM:  
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The reading of this table enables us to confirm that the Captain was supposed to 
consider, depending on meteorological information that was available to him, that the 
breaking action should be rather considered as “medium”.119F

134 
 
This is also what can be induced from the “approach briefing” made by the F/O 
before beginning the descent, and amended by the Captain when he asked for a 
“positive touchdown,” as it is advised in the paragraph 3.3.5—15 of the FCOM.  
 
The landing performances are defined in KLM’s FCOM, in the chapter 6.4 “Landing 
performance.” 
 
The reader will note an important point of these few pages:  

- The difference between the runway length required to schedule a specific 
runway during the flight preparation; 

- and the actual landing distance depending on daily conditions. 
 
 
We can find at paragraph 6.4.1 the “dispatch landing chart”: 

- in page 1, it indicates the procedure and the performance to be considered 
when the flaps are set at 50° (“flaps 50° setting”), and  

- in page 2, it indicates the procedure and the performance to be considered 
when the flaps are set at 35° (“flaps 35° setting”).  

 

                                                 
134  Refer to Lijst 4 nr 9 vesrlag 1 : Document sent to the RvDL. Meeting minutes. 28 january 1993 
  8. Braking action 
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We note that it was possible to plan landing at “maximum structural landing weight”, 
which corresponds to 186,4 tons for both dry and wet runways (as defined by the 
JAR OPS 1.480—Terminology).  
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