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A.  EXPLANATORY NOTE 

I. General 

1. The purpose of this Notice of Proposed Amendment (NPA) is to develop an Opinion on the 
Implementing Rules on Flight and Duty Time Limitations and rest requirements for 
commercial air transport (CAT) with aeroplanes as well as a Decision on the related 
Acceptable Means of Compliance (AMC) and Guidance Material (GM). The scope of this 
rulemaking activity is outlined in the Terms of Reference (ToR) OPS.055 and is described 
in more detail below. 

2. The European Aviation Safety Agency (the ‘Agency’) is directly involved in the rule-
shaping process. It assists the Commission in its executive tasks by preparing draft 
regulations, and amendments thereof, for the implementation of the Basic Regulation1 
which are adopted as ‘Opinions’ [Article 19(1)]. It also adopts Certification Specifications, 
including Airworthiness Codes and Acceptable Means of Compliance and Guidance 
Material to be used in the certification process [Article 19(2)]. 

3. When developing rules, the Agency is bound to follow a structured process as required by 
Article 52(1) of the Basic Regulation. Such process has been adopted by the Agency’s 
Management Board and is referred to as ‘The Rulemaking Procedure’2. 

4. This rulemaking activity is included in the Agency’s 2010–2013 Rulemaking Programme. 
It implements the rulemaking task OPS.055. 

5. The text of this NPA has been developed by the Agency, based on the input of the 
OPS.055 rulemaking groups. It is submitted for consultation of all interested parties in 
accordance with Article 52 of the Basic Regulation and Articles 5(3) and 6 of the 
Rulemaking Procedure. 

II. Consultation 

6. To achieve optimal consultation, the Agency is publishing the draft opinion and draft 
decision of the Executive Director on its internet site. Comments should be provided 

                                          
1  Regulation (EC) No 216/2008 of the European Parliament and of the Council of 20 February 2008 on 

common rules in the field of civil aviation and establishing a European Aviation Safety Agency, and 
repealing Council Directive 91/670/EEC, Regulation (EC) No 1592/2002 and Directive 2004/36/EC  
(OJ L 79, 19.3.2008, p.1), as last amended by Commission Regulation (EC) 1108/2009 of the 
European Parliament and of the Council of 21 October 2009 (OJ L 309, 24.11.2009, p. 51).  

2  Management Board Decision concerning the procedure to be applied by the Agency for the issuing of 
opinions, certification specifications and guidance material (‘Rulemaking Procedure’), EASA MB 08-
2007, 13.6.2007. 
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within 3 months in accordance with Article 6(5) of the Rulemaking Procedure. Comments 
on this proposal should be submitted by one of the following methods: 

 
CRT: Send your comments using the Comment-Response Tool (CRT) 

available at http://hub.easa.europa.eu/crt/ 
 

E-mail: Only in case the use of CRT is prevented by technical problems 
these should be reported to the CRT webmaster and comments sent 
by email to NPA@easa.europa.eu.  

 
Correspondence: If you do not have access to internet or e-mail you can send your 

comments by mail to: 

Process Support  
 Rulemaking Directorate 
 EASA 
 Postfach 10 12 53 
 D-50452 Cologne 
 Germany 
  
Comments should be received by the Agency before 20 March 2011. If received after 
this deadline they might not be taken into account. 

III. Comment Response Document 

7. All comments received in time will be responded to using a comment response summary 
table (CRST), which includes in a single document a summary of comments received, the 
Agency responses and the amended text, where relevant. This table will be incorporated 
in a comment response document (CRD) and will be available on the Agency’s website 
and in the Comment-Response Tool (CRT). 

IV. Content of the draft Opinion and Decision 

Scope 

8. This NPA includes a proposal for Implementing Rules (IR), Acceptable Means of 
Compliance (AMC) and Guidance Material (GM) on Flight and Duty Time Limitations and 
Rest Requirements for commercial air transport operations by aeroplanes, other than 
Air Taxi, Emergency Medical Service (EMS) and single pilot operations. 

Background 

9. The FTL requirements laid down in Subpart Q of EU-OPS, and applicable to commercial air 
transport with aeroplanes, are the result of long-lasting negotiations based on operational 
experience. Therefore, the European Parliament and the Council when adopting 
Regulation (EC) No 1899/2006 specifically requested EASA to conduct a scientific and 
medical evaluation of Subpart Q [ref. Regulation (EC) No 3922/91 new Article 8(a)] and 
assist the Commission in the preparation of regulatory proposals, if required: 

‘By 16 January 2009, the European Aviation Safety Agency shall conclude a scientific and 
medical evaluation of the provisions of Subpart Q and, where relevant, of Subpart O of 
Annex III. Without prejudice to Article 7 of Regulation (EC) No 1592/2002 of the 
European Parliament and of the Council of 15 July 2002 on common rules in the field of 
civil aviation and establishing a European Aviation Safety Agency, the European Aviation 
Safety Agency shall assist the Commission in the preparation of proposals for the 
modification of the applicable technical provisions of Subpart O and Subpart Q of Annex 
III.’ 

10. To complete this task, the Agency established an FTL Advisory Group representing the 
affected stakeholders, to provide recommendations on how the said evaluation should be 
completed. Taking into account that a number of key elements of Subpart Q were widely 
accepted and some elements needed more attention than others, the FTL Advisory Group 
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identified 18 elements to be addressed, including the points within Subpart Q still subject 
to national provisions. 

11. The scientific FTL experts who completed the evaluation reached a consensus on the 18 
key elements, which were published in a report compiled by Moebus Aviation. The related 
report included various conclusions that could broadly be described as ‘recommendations, 
precautions, advice, guidance, questions and needs for further scrutiny or dedicated 
research’. This report triggered discussions from different interest groups with 
contradicting views about its conclusions. 

12. This report was forwarded to the Commission and published by EASA but, due to time 
constraints and the need for a full assessment including any relevant aspects in addition 
to those relating to flight safety, the elements resulting from the above-mentioned report 
could not be included into the proposals laid down in the NPA 2009-02 on operations, 
which was published by the Agency on 30 January 2009. 

13. Considering the follow-up of the Moebus report, the Commission tasked the Agency to 
complete the necessary rulemaking activity taking into account recent scientific evidence 
and to consider it as a priority task. 

14. The Terms of Reference (ToR) of Rulemaking Task OPS.055 were published on 
20 November 2009 and required the Agency in particular:  

 To fulfil the task as required by the legislator taking into consideration all relevant 
recent publicly available studies/evaluations and operational experience: 

o by reviewing the flight and duty time limitations and rest requirements 
specified in Subpart Q; 

o by addressing those areas/points in EU-OPS Subpart Q currently subject to 
national provisions in accordance with Article 8(4) of Council Regulation (EEC) 
No 3922/91 (e.g. extended FDPs with augmented flight crew, split duty, time 
zone crossing, reduced rest and standby);  

o by submitting regulatory proposals (IR, CS, AMC, GM) based on the preferred 
option retained after completion of a regulatory impact assessment; and  

o by reviewing and clarifying accordingly the proposed Authority (NPA 2009-
02d) and Organisation (NPA 2009-02c) requirements regarding the 
development and modification of individual schemes and the process for their 
approval, and the use and role of a Fatigue Risk Management System (FRMS) 
in relation to an operator’s safety management system (SMS) and to the use 
of individual schemes.  

 To carefully evaluate the impact of the regulatory solutions envisaged and to 
provide a comprehensive Regulatory Impact Assessment encompassing flight safety 
as well as other relevant aspects, such as economic and social. 

 To take account of all relevant recent and publicly available scientific and/or 
medical studies/evaluations and operational experience, as well as the conclusions 
drawn from the discussions on Subpart Q by the Air Safety Committee, relevant 
comments to NPA 2009-02, experience gained in requests for derogations to 
Subpart Q, any amended ICAO SARPS, and international developments. In 
particular, the outcome of the ICAO Fatigue Risk Management System Task Force 
was to be considered. 

15. As required by the ToR, the Agency set up a Rulemaking Group to support it in drafting 
the NPA. The Rulemaking Group was composed of a representative membership, 
including National Aviation Authorities (NAA), Airlines and Flight and Cabin Crew 
representatives. It also included an observer from the European Commission. 

16. The first Rulemaking group meeting took place on 4 December 2009. In total ten plenary 
meetings were held until 30 November 2010. In May 2010 a dedicated ‘RIA Subgroup’ 
was set up with the view to defining the elements to be covered by the Regulatory 
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Impact Assessment (RIA). Between May and end of August 2010, four Subgroup 
meetings were held in addition to the ten plenary meetings mentioned above.  

17. FTL provisions for all operations (CAT with aeroplanes, but also CAT with other-than-
aeroplanes and non-CAT operations) were originally included in NPA 2009-02 and were as 
such commented on by stakeholders. Therefore this NPA supersedes the proposals for 
CAT with aeroplanes from NPA 2009-02. In order to ensure the consistency of the future 
FTL regulations, the comments to the draft FTL provisions from NPA 2009-02 and this 
NPA will be reviewed concurrently. This will result in a single Comment Response 
Document (CRD) and a single Opinion for FTL provisions. The CRD is scheduled to be 
published in the second quarter of 2011 and the Opinion will be delivered during the 
fourth quarter of 2011. 

Safety data 

18. Accidents and serious incidents are important high-level safety indicators (‘1st tier 
indicators’, as described in the RIA). As a first step it is therefore important to look into 
this data as it can also give an indication of the potential benefits of rule changes. A rule 
change could improve the fatigue risk mitigation and thereby reduce the number of 
accidents and serious incidents in the future by minimising contributing factors such as 
degraded performance and human errors.  

19. When collecting data it is crucial to collect only such accidents and incidents on which the 
proposed rule could possibly have had an impact. Therefore, the Agency’s Safety Analysis 
Department extracted from the European Central Repository records with the following 
criteria:  

 EASA-country registered fixed-wing aircraft;  

 Commercial Air Transport; 

 Period 2000–2010; 

 Narrative containing mention of ‘crew fatigue’. 

20. The period of 10 years was chosen in order to capture accidents and incidents under 
recent national FTL regulations, upon which EU-OPS is based to a certain extent, 
therefore in a context comparable to the one under current EU-OPS Subpart Q. Subpart Q 
itself has only been in force since 2008.  

21. When assessing this data, it is to be borne in mind that focussing on the narrative 
specifically mentioning ‘crew fatigue’ risks missing fatigue-related incidents. Another 
possibility would have been to use the term ‘human factor’ as behind a human factor 
fatigue might be a contributing element, but then the risk would have been to 
overestimate the number of fatigue-related incidents. Also, many operators operate 
according to their collective labour agreements with air crew, containing further 
mitigating measures beyond the legal requirements of Subpart Q (or national 
regulations), which could explain the relatively low number of identified events (see 
below). Finally, fatigue is an issue that is traditionally under-reported by aircrew, as (self) 
assessing fatigue is generally a difficult exercise.  

22. By applying this rather conservative approach, the Agency found two accidents and eight 
serious incidents involving three fatalities. However, in both accidents the crew operated 
outside the legal limits. In one case the FDP was exceeded by almost three hours and in 
the other case the crew did not respect the minimum rest period. These accidents 
therefore indicate that oversight is a key issue when looking at crew fatigue rather than 
the rules themselves. 

23. The Accident Investigation report on one serious incident indicates that an arrangement 
of economy seats may be an inadequate in-flight rest facility. On the whole this data 
contains a number of note-worth facts related to fatigue, but 

 the data is statistically insufficient to directly deduct potential benefits of rule 
changes; 
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 the data is statistically insufficient to detect current and future safety risks, in 

particular as more fatigue risks may be masked under human factor related 
incidents or as they are not reflected at all in this data. 

As a result, the Agency decided to follow a pro-active and predictive approach and base 
the development of EASA FTL rules on a process of hazard identification and safety risk 
management as described below in ‘Chapter V — Regulatory Impact Assessment’. 

Structure 

24. The Subpart Air Operations of Part Authority Requirements (Part-AR) contains the 
requirements for national competent authorities, specific to air operations (in addition to 
Subpart AR.GEN). The Subpart AR.OPS contains four sections dealing with general 
requirements, certification of commercial air operators, specific operations approvals and 
the approval of flight time specification schemes. 

25. The Subpart Air Operations of Part-Organisation Requirements (Part-OR) is applicable to 
non-commercial operators with complex motor-powered aircraft and all commercial 
operators and is divided into 9 sections: 

Section I Operator requirements (OR.OPS.GEN.001) 

Section II Manuals, logs and records (OR.OPS.MLR.001) 

Section III Air operator declaration (OR.OPS.DEC.001) 

Section IV Air operator certification (OR.OPS.AOC.001) 

Section V Flight crew (OR.OPS.FC.001) 

Section VI Cabin crew (OR.OPS.CC.001) 

Section VII Technical crew (OR.OPS.TC.001) 

Section VIII Flight and Duty Time Limitations and Rest Requirements (OR.OPS.FTL.001) 

Section IX Security (OR.OPS.SEC.001) 

 

The following graph provides an overview of EASA’s overall rulemaking structure and the 
rulemaking structure for organisation requirements, which includes the proposed FTL 
requirements.  

 

Table 1: Overview of the EASA Rule structure  
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Table 2: Overview of Part OR.OPS Rule structure  
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26. Flight and Duty Time Limitations and Rest Requirements are included in Section VIII of 
Subpart OPS of Part.OR. Section VIII is divided into four chapters, and includes several 
appendices: 

Chapter 1 includes general provisions applicable to non-commercial operators with 
complex motor-powered aircraft and all commercial operators. It includes in particular a 
definition section, addresses Operators’ responsibility and includes provisions on Fatigue 
Risk Management. 

Chapter 2 includes general provisions applicable to commercial air transport operators 
with all aircraft types. It addresses in particular requirements on home base, flight duty 
period, flight times and duty periods, positioning duty, split duty, standby duty, rest 
periods, nutrition and records. 

Chapters 3 and 4 are reserved for the moment. They will include general provisions 
applicable respectively to Commercial Operators other than CAT and Non-Commercial 
Operators with Complex Motor-Powered Aircraft. The content of these chapters has 
already been consulted under NPA 2009-02, although not under the structure currently 
proposed by this NPA 2010-14A. As noted in paragraph 17, the CRD on FTL requirements 
will address both comments received under this NPA 2010-14A for Commercial Air 
Transport and the comments received under NPA 2009-02. 
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Table 3: Overview of sections in this NPA  
 

 

27. Appendix X to OR.OPS includes in its section 1 specific Flight and Duty Time Limitations 
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30. The question whether FTL requirements for Commercial Air Transport by Aeroplane 
should be addressed through ‘Hard Law’ (Implementing Rules) or ‘Soft Law’ (Certification 
Specifications) was discussed by the Rulemaking Group. 

31. In essence, the difference between these two approaches is the flexibility provided and 
the fact that derogations from Implementing Rules have to be processed under 
Article 14(6) of the Basic Regulation (BR) (approval by the European Commission after 
consultation of the EASA Committee and scrutiny by the European Parliament and the 
Council), while deviations from a Certification Specification have to be processed under 
Article 22(2) of the Basic Regulation (approval of individual schemes by the Member 
State and validation by the Agency). 

32. Article 22(2) of the Basic Regulation offers the Agency the possibility to use Certification 
Specification (CS) to address FTL requirements in the following terms: ‘with regard to 
flight time limitation, the Agency shall issue applicable flight time limitation CS to ensure 
compliance with the related Implementing Rules taking into account the latest scientific 
and technical evidence. Member States may approve individual flight time specification 
schemes, which deviate from those issued by the Agency, but in this case they shall 
inform the Agency, the Commission and other Member States. The Agency shall within 
one month assess the individual scheme. If a Member State disagrees with the Agency’s 
conclusions, it shall refer the issue to the Commission. The content of individual schemes, 
which are acceptable to the Agency or on which the Commission has taken a positive 
decision, shall be published.” 

33. Article 22 of the Basic Regulation also specifies that initially the implementing rules shall 
include all substantive provisions of Subpart Q of Annex III to Council Regulation (EEC) 
No 3922/91, taking into account the latest scientific and technical evidence. 

34. On the basis of this latter provision, the majority of the members of the Rulemaking 
Group, including the Flight and Cabin Crew Representatives and the Airline Associations, 
expressed the opinion that FTL requirements for Commercial Air Transport by Aeroplane 
should be addressed only through Hard Law. Concerns were also expressed that full 
standardisation and level playing field could not be achieved through Certification 
Specifications.  

35. The Agency is not of this opinion, because it considers that the provisions of Article 22 
(individual schemes) provide at least the same level of control than Article 146 
(derogations). However it decided to follow the opinion of the Rulemaking Group in order 
to obtain stakeholders’ adherence. 

36. Finally it should be noted that, considering the outcome of the consultation of NPA 2009-
02, the Agency may maintain the use of Certification Specifications for Commercial 
Operations other than Commercial Air Transport and Non-Commercial Operations of 
Complex Motor-Powered Aircraft. 

Differences with ICAO 

37. The need to regulate flight time and rest periods to control and mitigate the effects of 
fatigue is recognised internationally. ICAO published these rules in Parts I, II and III of 
Annex 6. According to this document, crew members’ fatigue issues are treated equally 
with other important issues like sickness or lack of oxygen during flight. The proposed 
Implementing Rules related to FTL requirements are in accordance with the ICAO 
provisions. ICAO Annex 6 also requires the flight time limitations to be based on scientific 
evidence, where available. While the Agency’s Regulatory Impact Assessment aimed at 
collecting and assessing such available evidence, the rulemaking group did not gather 
direct input from scientists to validate the RIA’s conclusions and their translation into the 
NPA. However, such input is planned for the period between January and June 2011 
during the NPA Comment Review period. 

Impact of new EASA rules on different national FTL schemes and provisions contained in  
Article 8 of EU OPS 
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38. Rules on flight and duty time limitations and rest requirements are laid down in Subpart 
Q of Annex III to the EU OPS Regulation3. The regulation lays down harmonised rules by 
setting a minimum safety level. However some elements of subsidiarity4 remain in 
Subpart Q. In particular, there are several cases where different rules apply in different 
Member States for the following reasons: 

 EU OPS ensures a set of legally binding minimum requirements, but individual EU 
countries can apply stricter FTL rules at national level. This is allowed by recital 11 
of Regulation (EC) No 1899/2006 in the following terms: ‘Member States should be 
able to continue to apply national provisions on flight and duty time limitations and 
rest requirements for crew members, provided that the limits established by such 
national provisions are below the maximum limits and above the minimum limits 
laid down in Subpart Q of Annex III.’  

 Recital 7 of Regulation (EC) No 1899/2006 also contains a so-called ‘non 
regression’ clause specifically applicable to Subpart Q, which allows Member States 
to maintain collective labour agreements or national legislation more favourable 
than those laid down in Subpart Q. 

 Subpart Q today does not cover some elements of flight time limitations, such as 
split duty, augmented crew and standby. These areas are currently left by Article 
8(4) of EU OPS to the national legislator ‘until Community rules based on scientific 
knowledge and best practices are established’, therefore leading to different 
national legal provisions across Europe.  

39. Under the Basic Regulation, the above elements of subsidiarity should not be allowed 
anymore, as the Basic Regulation mandates the development of fully harmonised aviation 
safety regulations. The impact of EASA’s rulemaking task to prepare a new ‘proposal for 
the modification of the applicable technical provisions of Subpart Q of Annex III’ as 
foreseen in Article 8a of EU OPS is therefore twofold.  

 Firstly, under the new regulatory framework the possibility to apply stricter FTL 
rules at national level is removed.  

 Secondly, the new rules will fill the gaps that were left by default to the national 
legislator and will therefore harmonise FTL rules across Europe. 

Comparison with EU-OPS Subpart Q 

40. In order to facilitate the assessment of changes implied by the proposals attached in 
comparison with the existing regulatory framework, the Agency has prepared cross-
reference tables to help the comparison between the proposed requirements and EU-OPS 
Subpart Q, which can be found in Section D to this NPA (see NPA 2010-14D). 

Flight Time and Pilot Rest Requirements in the United States 

41. Regulations limiting flight time and pilot rest requirements have been in place in the 
United States since the 1940s. Compared to the European legal requirements contained 
in EU-OPS Subpart Q, the current US rules are less specific and leave more room for 
interpretation. As an example, they do not address the amount of time a pilot can be on 
duty. The US regulation is based on an 8 hour flight time duty and currently does not 
take into account circadian rhythms and operations with multiple take-offs and landings. 
It also distinguishes between domestic and international flights.  

                                          
3  Regulation (EEC) No 3922/91 (OJ L 373, 31.12.1991, p. 4), as last amended by Regulation  

(EC) No 859/2008 (OJ L 254, 20.9.2008, p. 1). 
4  ‘The principle of subsidiarity is defined in Article 5 of the Treaty establishing the European 

Community. It is intended to ensure that decisions are taken as closely as possible to the citizen and 
that constant checks are made as to whether action at Community level is justified in the light of the 
possibilities available at national, regional or local level. Specifically, it is the principle whereby the 
Union does not take action (except in the areas which fall within its exclusive competence) unless it is 
more effective than action taken at national, regional or local level. It is closely bound up with the 
principles of proportionality and necessity, which require that any action by the Union should not go 
beyond what is necessary to achieve the objectives of the Treaty.’ (source: Europa Glossary). 

Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet.  
 



 NPA 2010-14 20 Dec 2010 
 

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. Page 14 of 244 

42. For domestic flights the regulation generally limits pilots to 8 hours of flight time during a 
24-hour period. This limit may be extended provided the pilot receives additional rest at 
the end of the flight. For domestic operations a minimum rest requirement of  
8 continuous hours of rest during the 24-hour period is also required.  

43. For international flights that require more than 12 hours of flight time, air carriers must 
establish rest periods and provide adequate sleeping facilities outside of the cockpit for 
in-flight rest. 

44. On 14 September 2010 the FAA issued a new legislative proposal in the form of a Notice 
of Proposed Rulemaking (NPRM) on Flight time limitations and rest requirements for 
commercial air transport. An update of the existing flight time limitation and rest 
requirements has been triggered by recommendations of the US National Transportation 
Safety Board (NTSB) following investigations into a number of accidents and incidents, 
where the NSTB identified pilot fatigue as one of the contributing factors. 

45. The US NRPM has been inspired by the regulations currently in place in Europe (in 
particular CAP 371, and to a certain extent EU-OPS Subpart Q), as well as scientific 
research. It proposes, among others: 

 A single rule for domestic, international and unscheduled flights.  

 Increased rest requirements. 

 Weekly and monthly (28 days) cumulative fatigue limits as well as weekly and 
yearly limits on the amount of time a pilot may be assigned any type of duty.  

 30 consecutive hours of off-duty time every week. 

 A number of requirements on maximum flight duty periods based on time of day 
taking into account the circadian rhythm, number of scheduled segments, time 
zones and in-flight rest. 

 Standby duty requirements. 

 FDP extension and a minimum rest reduction at commander’s discretion. 

 A possibility for operators to exceed any of the provisions under Fatigue Risk 
Management (FRM). 

46. When reviewing this NPA, the reader will be tempted to make comparisons between the 
EASA NPA and the FAA NPRM. However, the individual elements of this draft NPA and the 
FAA NPRM proposal should not be compared in isolation. For instance, with respect to 
maximum allowed flight duty periods and rest requirement: 

 The EASA NPA is more protective at reporting times between 14:00 to 17:00. 

 The NPRM is more protective when the WOCL is encroached (09:00 hrs max FDP vs 
11:00 hrs). 

 The EASA NPA prescribes rest in function of the preceding duty period, the NPRM 
only defines a standard sleep opportunity of 9 hours. The NPA is also more 
protective in terms of weekly rest (36 hours including 2 local nights, vs 30 hours). 

 NPRM does not reduce FDP up to 4 sectors. 

On the whole the overall level of protection might be comparable as both schemes have a 
similar approach, but lay different emphasis on FDP limits and rest requirements. 

Transitional measures 

47. Transitional measures for the entry into force of the new requirements will need to be 
included in the Cover Regulation which will accompany the implementing rules, taking 
into account the time needed to prepare their implementation. However, such provisions 
can only be elaborated when more is known about the exact content of the final rule and 
its impact; as a consequence this NPA does not include detailed proposals on how the 
transition from EU-OPS Subpart Q and national requirements under Article 8 of EU OPS to 
the Implementing Rules will take place. This will be further elaborated in the CRD and will 
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be included in the Agency’s final Opinion. To be in a position to prepare such measures 
the Agency would like to know the views of stakeholders in this respect.  

V. Regulatory Impact Assessment 

48. According to the formal Rulemaking Procedure of the Agency5, a full regulatory impact 
assessment (RIA) had to be introduced as a part of any proposed new rule.  

49. The aim of the RIA is to determine the best option to achieve the objective of a 
rulemaking activity while minimising potential negative impacts. It consists of a series of 
five logical steps that structure the analysis: issue identification, objective definition, 
option development, impact analysis and option comparison. By providing transparent 
and evidence-based analysis of the advantages and disadvantages of the rule options 
against the defined objectives, decision-makers and stakeholders have a solid reference 
framework for discussion and informed evidence-based decisions. It should be noted 
however that not all detailed provisions have been assessed by the RIA; in this case, this 
is highlighted in this explanatory note. 

50. The methodology for comparing the options in Agency RIAs is not prescribed. In the past 
the Agency applied different methodologies in order to determine the preferred option, 
including Cost-Benefit Analysis (CBA) and Multi-Criteria Analysis (MCA). When applying 
CBA a crucial element is to identify accidents and incidents that could be avoided by 
introducing the new rule in order to estimate the expected benefits. However, as regards 
fatigue as a causal or contributing factor, the Agency could not draw on statistically 
representative data on accidents6 and serious incidents for European operators where 
fatigue was specifically cited in the narrative. Where fatigue was identified as a 
contributing factor it would also be necessary to establish a certain percentage of 
contribution. No information was available on which this percentage could be based. 

51. However, the lack of statistically representative data on reported fatigue-related 
accidents/serious incidents for European operators does not necessarily mean that all 
mitigation measures are fully effective. Instead of the reactive approach underlying the 
CBA, it was decided within the OPS.055 rulemaking group to apply a more pro-active 
methodology based on Safety Risk Management and MCA that would allow identifying 
benefits based on hazards and their mitigation. As a first step, an inventory of fatigue 
hazards (e.g. high cumulative workload) was developed. Based on this, all mitigation 
measures addressing the hazards (e.g. rolling limits on duty and flight duty periods) 
known to the group of FTL experts were listed. The options to be assessed in the RIA 
were then based on the specific limits the mitigation measures could prescribe (e.g. no 
more than 60 duty hours in 7 consecutive days). For this reason, the RIA looks at 
different options at a very detailed level and tries to identify improvements at this level 
rather than comparing the current scheme to a totally different one. 

52. The reference point (Option 0) of the assessment was EU-OPS Subpart Q, which is 
considered a comprehensive FTL scheme which already provides a certain standard of 
fatigue-risk mitigation. The task of this rulemaking effort was thus not to entirely replace 
this scheme, but to identify possible weaknesses in the system and to rectify them. 

53. The safety assessment of the derived options was based on scientific evidence put 
together by the rulemaking group as well as on a limited exercise of ad hoc scenario-
based modelling of fatigue risks related to some of the proposed rules, using the SAFE 
model. The SAFE model is currently considered to be the only validated model to assess 
most fatigue risks in aviation. Where available, information from Air Accident 
Investigation Boards (AAIB) was considered. All other impacts were assessed using a mix 
of qualitative and quantitative methods. 

                                          
5  See footnote 2 above. 
6  As mentioned in paragraph 21, there were two accidents identified with fatigue as a contributing 

factor, but in those cases the crew operated outside the allowable FDP limits or did not respect the 
minimum rest requirements. 
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54. The individual options were then compared using the MCA methodology. Essentially, the 
MCA applies cost benefit thinking to cases where there is a need to compare impacts that 
are a mixture of qualitative, quantitative and monetary data, and where there are varying 
degrees of certainty. Positive and negative impacts of the proposed rule on safety, 
environmental, social, economic and regulatory issues are thus compared by a 
transparent scoring system. 

55. Based on the primary objective of the Agency to ensure ‘a high uniform level of safety’ 
the identified impacts on safety received a higher weight than other impacts. 

56. The results of the MCA should not be seen as a mathematical result, but rather as an 
effort to make transparent the considerations of the experts and the final assessment of 
the Agency. 

57. In order to ensure that the scoring is used consistently and the results are robust a 
sensitivity analysis was conducted to identify what aspect drives the final result. 

58. When looking at the positive (safety benefits) and negative (economic, social) impacts of 
different FTL options it is crucial to define the reference against which to measure these 
effects. For this RIA the reference is the FTL requirements in EU-OPS Subpart Q. This 
means that some of the potential safety benefits will be overestimated because in reality 
some Collective Labour Agreements (CLA) already provide — sometimes significantly — a 
higher level of protection than Subpart Q. The same is true for negative effects on the 
economic or social side which may not be as high as estimated due for example to the 
additional costs already implied in a CLA. The task of the Agency is to ensure that any 
rule provides a uniform high level of safety irrespective of CLAs as any operator may 
chose to operate purely to the applicable FTL scheme. This RIA therefore does not 
explicitly take into account CLAs and assumes that the potential over-estimates on safety 
benefits are neutralised by the potential over-estimation on the cost-side. On the other 
hand, it is acknowledged that the wide-spread existence of CLAs will also have a 
‘cushioning’ effect on the potential cost implications a rule change might have on airlines’ 
operations. 

59. While conducting the Regulatory Impact Assessment and the review of publicly available 
scientific research, the Agency identified a number of subjects for which further research 
might be needed: 

o Health effects of long duty periods followed by long rest periods; 

o The cumulative effect of regular consecutive duties of more than 10 hours by day 
and 7 hours by night; 

o The cumulative effect of duty of more than 100 hours per 14 days; 

o The possible impact of the high level of sectors (>6) on crew alertness; 

o The impact of disruptive schedules on cumulative limits; 

o The use of economy seats as in-flight rest facility; 

o The combination of Split Duty with augmented crew, time zone crossing; 

o The combination of non-acclimatisation with split duty; 

o The combination of Split Duty with FDP extension by in-flight relief rest; 

o The impact of standby other than at the airport on allowable FDP and calculated 
DP; 

o The appropriate mitigating measures for early-to-late and late-to-early transitions; 

o The effectiveness of Subpart Q provisions for (partially) non-acclimatised crew; 

o The appropriate mitigating measures for Eastward-Westward and Westward-
Eastward time zone transitions. 
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The need to conduct further research on these subjects will be further assessed by the 
Agency on the basis of the comments received from this NPA.  

60. The Rulemaking Group also identified subjects for the development of additional 
Guidance Material (GM), although some group members felt some of those subjects 
should be covered by legally binding rules. The development of GM not being a priority as 
opposed to the development of implementing rules, these subjects will be addressed by a 
future Rulemaking Task. The Group identified the following areas: 

 Guidance on the protection of the 8 hours sleep opportunity in case of long duty.  

 Avoiding the combination of Simulator Training/Cabin Crew Safety Training in the 
same Flight Duty Period. 

 Fatigue management countermeasures for long-range flying.  

 The use of models and scales to measure fatigue, e.g. Samn-Perelli.   

 Operators’ policy in term of short recuperative breaks (e.g. 10mn/3hrs for Cabin 
Crew). 

 In-flight rest: avoid returning to the controls within 30 minutes of waking, after 
bunk rest. 

 Highlighting operating or relief crew on the roster for augmented crew operations 
(Industry best practice). 

 Exceeding max FDP: adapting schedules after season while adapting crewing 
arrangements (i.e. augment crew, change crew at stopover) after shorter period.  

 The best start time to optimise crew alertness on flights with augmented crew, 
based on CAP 371 13.3.  

 NAA oversight of commander’s discretion.  

 Rest break optimisation in function of circadian rhythms.  

 Optimisation of rest period scheduling in combination with significant Time Zone 
Crossing (e.g. guidance material in CAP 371 on periods between 18 and 30 hours to 
be avoided). 

The need for guidance material is further discussed in the RIA. 

VI.  Explanatory memorandum on Part-OR Subpart OPS  

61. The purpose of this memorandum is to provide more detailed explanations on the 
proposed Implementing Rules for Organisations on Flight and Duty Time Limitations and 
Rest Requirements than the ones offered in the general part of the Explanatory Note to 
this NPA. 

62. While stakeholders are invited to comment on all aspects of this NPA, including the 
explanatory note and the RIA, the Agency has identified several subjects where the views 
of stakeholders are more particularly needed. These issues are identified as ‘Questions’ to 
stakeholders in the text below. 

63. The Basic Regulation requires all operators to ensure that the performance of crew 
members will not deteriorate to the extent that flight safety is endangered because of the 
effects of fatigue. Operators are required to provide rest periods for crew members in 
order to overcome the effects of previous duties. For commercial operations and non-
commercial operations with complex motor-powered aircraft limitations to flight time, 
flight duty periods and rest periods shall be specified in the operations manual. Crew 
member’s fatigue management should be implemented through a rostering system. Such 
a system shall take into account the number of sectors flown, time zone crossing, sleep 
deprivation, disruption of circadian cycles, night hours, positioning, cumulative duty time 
for given periods of time, sharing of allocated tasks between crew members and possible 
crew augmentation.  

64. The Implementing Rules which should supplement the above described provisions, taking 
into account EU-OPS — as specifically required by the Basic Regulation — and available 
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scientific evidence, are included in Part CAT Subpart GEN and in a dedicated section of 
OR.OPS. 

65. The FTL requirements in general are the same for flight, cabin crew and technical crew 
with very few marginal differences.  

Section VIII — Flight and Duty Time Limitations and Rest Requirements 
(OR.OPS.001.FTL) 

66. The general chapter specifies the scope of rule and defines the terms used in the 
document. Provisions of this chapter should be applicable to all types of operators 
(commercial or not).  

Chapter 1 — General 

Scope (OR.OPS.FTL.100) and Applicability (FTL.1.200) 

67. Due to the rule structure, the scope of OR.OPS.FTL Chapter 1 covers all operations and 
Chapter 2 covers all commercial air transport operations. Therefore these chapters will 
need to be reviewed when Flight Time Limitations regulations will be developed for these 
types of operations. This will be the purpose of the Rulemaking Task OPS.071, as defined 
by the EASA Rulemaking Programme.  

68. FTL.1.200 applies to commercial air transport operations by aeroplanes, other than Air 
Taxi, EMS and single pilot operations, in conjunction with the scope defined in 
OR.OPS.FTL.100. After carefully reviewing possible requirements to manage fatigue for 
Air Taxi Operators, the Rulemaking Group concluded that the current provisions of 
Subpart Q were not adapted to this kind of operations. The Group consequently proposed 
that Air Taxi Operations needed to be addressed separately. This will be taken care of by 
Rulemaking Task OPS.071. The same applies to EMS and single pilot operations. 

Definitions (OR.OPS.FTL.105)   

69. Definitions to be used for the purposes of Subpart Q are described in paragraph  
OPS 1.1095. This paragraph is transposed into OR.OPS.FTL.105. There are some new 
definitions introduced and some differences with definitions laid down in ICAO Annex 6 
Part I. The majority of definitions proposed in Paragraph OPS 1.1095 are still subject to 
discussions of the ICAO Operations Panel Working Group as, for example, a definition of 
‘Standby’. Therefore, some definitions already proposed in Subpart Q may be harmonised 
with ICAO definitions after their review by the ICAO Air Navigation Commission. 

70. A few definitions were added to those included in Subpart Q, or amended, as explained 
below: 

‘Acclimatised’: the initial definition of WOCL included also an implicit definition of 
acclimatisation. The initial definition of WOCL is now split in two; a new definition of 
‘Acclimatised’ being introduced. As compared to Subpart Q, the criteria for acclimatisation 
have been amended in relation to the Time Zone Crossing requirements of FTL.1.235(2) 
and will be discussed under paragraph 94.  

‘Accommodation’ and ‘Suitable Accommodation’ were introduced in order to clarify and 
make consistent the requirements on Split Duty, Standby Duty and Minimum Rest 
Periods. 

‘Air Taxi Operations’: as explained above such operations are excluded from the scope of 
Appendix 1 to OR.OPS.FTL.200; therefore this new definition is needed. 

‘Flight time’: this term replaces the former ‘Block Time’ of Subpart Q and corresponds to 
the term used in ICAO Annex 6. 

‘Early start’ (FDP starting in the 05:00–05:59 hr period ) and, ‘Late finish’ (FDP finishing 
in the 01:00–01:59 hr period): these definitions were introduced in support of the new 
requirements of FTL.1.235 1-(d) on Disruptive Schedules and are discussed under 
paragraph 133. 

‘A single day free of duty’: this definition is placed in the context of Council Directive 
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2000/79/EC of 27 November 2000 requiring 7 days free of duty per calendar month. 

‘Night duty’: this definition was introduced in support of the new requirements of 
FTL.1.210 1-(d) on Night Duties. 

‘Rest facility’, ‘Class 1 rest facility’, ‘Class 2 rest facility’, ‘Class 3 rest facility’: these 
definitions were introduced in support of the new requirements of FTL.1.210 2 on 
Extension of flight duty period due to in-flight rest (augmented crew). 

‘Split duty’: this definition was introduced in support of the new requirements of 
FTL.1.225 on Split Duty. 

‘Ultra long range operations (ULR)’; this definition was introduced because the term is 
mentioned as a possible subject for specific FTL requirements in the form of a future 
Appendix 2 to OR.OPS.FTL.200. 

‘Window of Circadian Low (WOCL)’; the elements related to acclimatisation have been 
transferred to a new definition ‘Acclimatised’.  

Operator responsibilities (OR.OPS.FTL.110)   

71. The Operator’s responsibility requirements from OPS 1.1090 are transposed into 
OR.OPS.FTL.110. A change to EU-OPS Subpart Q is introduced in OR.OPS.FTL.110 to 
specify reporting times proportionate to the ground duties to be executed. 

72. OR.OPS FTL.110(a) requires the operator to publish rosters ‘sufficiently in advance’. This 
Subpart Q provision is complemented by an AMC recommending publishing rosters at 
least 14 days in advance. 

73. OR.OPS FTL.110(i) also includes a requirement to change a schedule or crewing 
arrangements where the actual operation exceeds the maximum flight duty period on a 
significant proportion of flights in that schedule during a scheduled seasonal period, and 
has to be read in conjunction with AMC1-OR.OPS.FTL.110(i). This corresponds to the 
requirements set out in OPS 1.1105. 

Crew Member Responsibility 

74. The Crew Member responsibility requirements from OPS 1.1090 have been transposed 
into the future Implementing Rules for air operations of Community operators ‘Part CAT’. 
Those draft implementing rules have originally been published as NPA 2009-02b on  
30 January 2010 and, after comment review as a Comment Response Document (CRD) 
on 25 November 2010. In this CRD, paragraph CAT.GEN.AH.100 Crew responsibilities 
addresses crew member’s responsibilities. Crew member responsibilities include the 
obligation to comply with the appropriate flight time limitations of the operator based on 
paragraph 7.f and 7.g of the ERs. Crew members are required not to perform duties on 
an aircraft if they know or suspect that they are suffering from fatigue. At the same time, 
crew members who are subject to the FTL limitations of more than one operator are 
required to inform each operator about their activities. The GM FTL.APP.1.110 explains 
what actions the commander can take to control rest during flight and how crew 
members can assess personal fatigue and make optimal use of rest possibilities.  

Responsibility of the Competent Authority  

75. OPS 1.1090 5 provisions on the grant of variations by civil aviation authorities have not 
been transposed in this NPA. In fact, those provisions are linked to the grant of 
exemptions and derogations in accordance with Article 8 of EU-OPS, which are covered 
respectively by Article 14(4) and 14(6) of the BR. The scope of these articles covers all 
Implementing Rules of the Basic Regulation and, therefore, does not need not to be 
specifically transposed for exemptions or derogations on flight time limitations. 

Fatigue Risk Management (FRM) (OR.OPS.FTL.115) 

76. Part Organisation Requirements (OR), as published in NPA 2009-21, includes the 
requirement for an Integrated Management System (see OR.GEN.200). This Integrated 
Management System will encompass a Safety Management and a Compliance Monitoring 
element. The terms ‘Safety Management System’ and ‘Compliance Monitoring System’ 

Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet.  
 



 NPA 2010-14 20 Dec 2010 
 

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. Page 20 of 244 

are not used because they would contradict the very idea of an Integrated Management 
System. For the same reason, this NPA does not use the term ‘FRMS’ (Fatigue Risk 
Management System) but ‘FRM’ (Fatigue Risk Management), as the Agency considers it 
should be integrated in the Organisation’s Management System as a constitutive element 
of Safety Management. 

77. FRM provisions are generally used in support of non-prescriptive requirements (Soft 
Law). This is the approach supported by ICAO, which promotes the use of FRM(S) in this 
very case. Also the FAA, in its NPRM on Flight Time Limitations, mandates the use of 
FRM(S) only in the case of deviations from prescriptive requirements. 

78. As discussed above, the FTL requirements for Commercial Air Transport by Aeroplane are 
addressed exclusively through ‘Hard Law’. Therefore FRM should not be a general 
requirement for CAT operators. The only exceptional cases where FRM is proposed to be 
required is when an operator wishes to operate under reduced rest provisions [see 
FTL.1.235 3-(b)], FDP extensions in the 18:00–21:59 window [see FTL.1.210 &-(b)] and 
for certain night operations [FTL.1.210 1-(d)]. 

79. General requirements concerning the establishment of FRM are laid down in paragraph 
OR.OPS.FTL.115.  

80. Paragraph OR.OPS.FTL.115 specifies that FRM provisions shall be applicable to the type, 
size and complexity of the operations and shall correspond to the operator’s flight time 
specifications scheme. This paragraph specifies key elements of FRM while more detailed 
explanation is moved to AMC material explaining the application of FRM principles (AMC1-
OR.OPS.FTL.115). Both the Implementing Rule and the AMC are based upon appendix 8 
requirements of the ICAO SARPs. 

Chapter 2 — Commercial Air Transport Operators and Appendix 1 to OR.OPS.FTL.200 
Commercial Air Transport by Aeroplane — Scheduled and Charter Operations other 
than Single Pilot Operations 

81. Chapter 2 of Section VIII includes general requirements, in terms of principles, on Flight 
and Duty Time Limitations and rest requirements for commercial air transport operators, 
while Appendix 1 to OR.OPS.FTL includes the detailed requirements, in terms of figures, 
for commercial air transport by aeroplane — scheduled and charter operations other than 
single pilot operations. These requirements are based on Subpart Q requirements and 
contain all substantive provisions of Subpart Q required by Article 22(2)(a) of the Basic 
Regulation. 

Flight time specification schemes (OR.OPS.FTL.200) 

82. The requirement to establish, implement and maintain flight time specification schemes is 
laid down in paragraph OR.OPS.FTL.200. To meet this requirement, commercial air 
transport operators shall comply with Chapter 1 and 2 of Section VIII, as well as with the 
relevant Appendix including the appropriate detailed requirements. As explained above, 
the possibility of using Certification Specifications (CS) has not been included in the 
proposed FTL rules for CAT. However this possibility, as presented in NPA 2009-02, 
should be used for Commercial Operators other than CAT and Non-Commercial Operators 
of Complex Motor-Powered Aircraft. Consequently, for Commercial Air Transport 
Operators, flight time specification schemes deviating from the provisions of Appendix 1 
to OR.OPS.FTL.200 will have to be processed under Article 14(6), not Article 22(2), of the 
Basic Regulation. 

Home Base (OR.OPS.FTL.205 and FTL.1.205) 

83. In EU-OPS, Home Base is defined in OPS 1.1095 Definitions. This definition failed to 
clarify whether the Home Base should be a single airport or could be an airport system. 
Consequently, various national interpretations are currently in force in the EU, leading to 
an uneven playing field. FTL.1.205(a) clarifies that the Home Base may be a multiple 
airport location when the distance between any of these airports does not exceed a 
driving distance of 50km and the related travelling time does not exceed 60 minutes 
under normal conditions. 
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84. FTL.1.205(b) further clarifies that when the Home Base is a multiple airport location, in 
case the FDP starts and finishes in different locations within the Home Base, then the 
transfer from the final point of landing back to the initial location of the start of the duty 
shall count as positioning. 

Question 1: The definition of a Home Base — especially with multiple airports — could 
not reach a consensus within the Rulemaking Group. One open item was related to the 
above limitation of 50km distance/60min travelling time, the safety impact of allowing 
multiple airports is probably negligible, but the social and economical impacts of the 
proposal are difficult to assess. In this respect the RIA needs further consideration. 
Stakeholders are invited to comment and provide justification elements on the possible 
safety, social and economic impact of the proposal, as well as on the proposed related 
definitions of positioning, travelling, etc. 

Flight Duty Period (FDP) (OR.OPS.FTL.210 and FTL.1.210) 

85. Paragraph OR.OPS.FTL.200 elaborates further requirements for flight time specification 
schemes in respect of flight duty period for crew members requiring operators to take 
into account such elements as number of sectors flown, encroachment of the Window of 
Circadian Low (WOCL), extension of FDP due to commander decision and minimum in-
flight break including augmentation of basic flight crew. 

1 — Maximum daily Flight Duty Period (FDP)  

86. In FTL.1.210 instead of the transposition of the Subpart Q text concerning maximum 
basic daily flight duty period and its changes in respect of encroachment on the Window 
of Circadian Low (WOCL) and extensions of FDP, two tables for maximum daily FDP 
calculations are proposed. Both tables are based on maximum daily FDP of 13 hours 
which corresponds to the EU-OPS Subpart Q requirement (OPS 1.1105). The table in 
paragraph 1-(a) is a requirement to calculate maximum daily FDP when extensions are 
not used and the table in paragraph (b) is applicable for the calculations of maximum 
daily FDP with extensions. Both paragraphs enable anyone to calculate maximum daily 
FDP with regard to the time of the day or night when FDP starts. The Agency believes 
that the introduction of these tables will enable the clear understanding of the maximum 
limits and will simplify the rostering process. GM FTL.1.210 further clarifies the 
calculation method for the WOCL encroachment, the regulatory reference being the tables 
in the implementing rules. 

87. Concerning the WOCL encroachment, some Group members noted that the Subpart Q 
FDP calculations are based upon reporting time, not wake-up time. Consequently, a crew 
member may report at 6:00 and benefit from the full FDP, while actually waking up in the 
WOCL. A comparison between Subpart Q and CAP 371 shows indeed that Subpart Q is in 
general less protective in the morning, but more protective in the evening than CAP 371. 
However, as explained in the RIA, a scientific study on CAP 371 shows that it 
overestimates the impact of early starts on crew alertness. 

88. While the tables reflect the values of Subpart Q, the Agency proposes that extensions on 
FDP starting in the period 18:00 to 21:59 shall only be permitted under OR.OPS.145.FTL 
Fatigue Risk Management provisions. This is based on the fact that such extensions, 
when granted at the most fatiguing reporting time of the day, should be carefully 
monitored. 

Question 2: While the Group could not agree on the tables and values, and in particular 
on the possibility to use FDP extensions, the Agency decided to keep the Subpart Q 
provision on the basis of operational experience and also due to the fact that additional 
mitigating measures (such as 4 hours of additional rest) are used to compensate the 
longer FDP. Also, CAP 371 uses a similar provision. However, simulations conducted with 
the SAFE model indicated that extended FDP starting in the evening lead to low alertness 
levels. The proposal to authorise such extension only in conjunction with FRM did not 
reach consensus. Stakeholders are invited to comment on the potential safety impact of 
FDP extensions considering the associated mitigating measures, and make proposals for 
further/other possible mitigating measures for extension on FDP starting in the evening. 
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89. Conversely, the OPS 1.1105 2.7 FDP limitation to 11:45 when the extension starts in the 
period between 22:00 and 4:59 was removed. Its safety justification was not only unclear 
to the Rulemaking Group; the Agency considers that the mitigating measure discussed 
under paragraph 88 is more focused on the more critical FDP starting time. 

90. FTL.1.210 1-(b) reflects Subpart Q requirement: 

— to limit the maximum number of times that extensions are used to 2 in any  
7 consecutive days; 

— to increase the minimum pre-flight and post-flight rest periods by 2 hours, or post-
flight rest by 4 hours; 

and clarifies that the use of the 1-hour extension shall be planned in advance. 

91. In FTL.1.210 1-(c) a difference in FDP of flight and cabin crew due to different reporting 
time shall not exceed 60 minutes which corresponds to EU-OPS 1.1105 1.4. 

92. FTL.1.210 1-(d) includes additional provisions to Subpart Q for night operations. It 
prescribes extended rest periods if three or more flight duty periods encroach on all or 
any portion of the window circadian low between two recovery rest periods defined in 
FTL.1.235(c). A limit of 4 sectors per duty for consecutive night duties is established, 
unless operated under Fatigue Risk Management provisions. 

93. It should be noted that the Agency envisages the development of an alternative appendix 
for sole night operations. This would be addressed under a future Rulemaking task (Task 
OPS.071). Provision is made in Appendix 3 to OR.OPS.FTL.200. 

94. Concerning Subpart Q (and as opposed to CAP 371), no specific table is used for non-
acclimatised crew. The principle laid down in Subpart Q has been kept, i.e. for the 
maximum FDP calculation local time is used when the crew is acclimatised and home 
base time is used when the crew is not acclimatised. However, the following changes are 
proposed: 

 As said in paragraph 70 above, the definition of acclimatised crew, which was 
implicitly included in the WOCL definition, has been moved to a specific definition 
(‘Acclimatised’). 

 The definition of acclimatised has been changed: instead of the Subpart Q criterion 
that a crew is acclimatised after 48 hours in a single time zone performing duty or 
not, two alternative criteria are used: 

o either at least 36 consecutive hours free of duty in an area of 3 hours time 
difference, or 

o at least 72 hours in an area of three hours time difference conducting duties. 

Those two criteria are deemed by the Agency to take better account of the crew capacity 
to acclimatise quickly when being free of duty than being conducting duty and are seen 
as an improvement to the preceding Subpart Q criterion. However it should be noted that 
there is no scientific assessment available on this provision. 

Question 3: Other regulations, such as CAP 371, and the FAA NPRM use secondary 
tables for non-acclimatised crew and also some, for partly acclimatised crew. This 
certainly allows describing the phenomenon of acclimatisation more accurately, but it 
may also complicate the calculation of FDP. Stakeholders are invited to comment whether 
they consider the proposal to keep the Subpart Q criterion, with the refined definition of 
‘Acclimatised’ accurate enough, to describe the phenomenon of acclimatisation and to 
effectively counter fatigue-related risks.  

2 — Extension of Flight Duty Period due to in-flight rest 

95. This provision, known also as ‘augmented crew’ is based to a large extent on the TNO 
study, discussed in the RIA, and on operational experience. Three classes of rest facilities 
are defined in OR.OPS.FTL.105 Definitions on the basis of the TNO study. This can be 
roughly summarised as Class 1 being a bunk, Class 2 a first class seat, and Class 3 being 
a business class seat, with additional conditions on their environment in terms of light, 
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noise and disturbance. Based on the TNO figures (75% of in-flight rest duration in a Class 
1 rest facility, 56% of in-flight rest duration in a Class 2 rest facility, and 25% of in-flight 
rest duration in a Class 3 rest facility, should be credited towards the FDP extension), the 
Agency proposes in subparagraph (a)(1) to increase the FDP up to 15 hours with Class 3 
rest facilities; up to 16 hours with Class 2 rest facilities and up to 17 hours with Class 1 
rest facilities with one additional flight crew member. Subparagraph (a)(2) further 
increases these values by 1 hour for flights with two additional flight crew members. This 
proposal is not a direct transcript of the TNO study figures, but their transposition into 
practical terms, the objective being to keep the rule simple to understand, easy to 
implement, and enforceable. It is also, as the RIA shows, a proposal with a minimal 
economic impact on the Operators. This NPA does not permit extensions beyond  
18 hours. This would be addressed by a specific appendix to OR.OPS.FTL.200 when the 
need arises. 

Question 4: The three classes of rest facilities introduced in this proposal reflect the 
conclusions of the TNO study, which is to date the most comprehensive study conducted 
on in-flight rest. This study does not recommend the use of economy class seats for in-
flight rest, although it admits that data is scarce on this subject. While some charter 
operators can claim years of operating experience on the use of economy seats as rest 
facility, among the serious incident records related to fatigue discussed in paragraph 23 
above, one is related to the use of economy class seats as a rest facility. Finally, the RIA 
identified that not allowing anymore the use of such rest facilities would have a certain 
economic impact on charter operators. Stakeholders are invited to comment and provide 
justification elements on the safety and economic aspects of the possible use of economy 
class seats as a rest facility. 

96. The above limits are irrespective of the WOCL. This approach has been chosen on the 
basis that while an FDP encroaching the WOCL would benefit from a greater extension, to 
reach the above limits, than a flight not encroaching the WOCL, this should be 
compensated by the fact that the sleep is also more recuperative during the WOCL. This 
approach is simple and seems to be validated by the operational experience of some 
operators, a number of MS having used it for a number of years and more recently, under 
EU-OPS Article 8 provisions. 

Question 5: Stakeholders are invited to comment on the validity of the principle that 
maximum FDP with augmented crew could be irrespective of the WOCL. 

97. In subparagraph (b), the use of ‘augmented crew’ is limited to three sectors in order to 
limit as far as possible the fragmentation of sleep. For the same reason, the minimum 
consecutive in-flight rest is set at 90 minutes in subparagraph (c), and at 2 hours for 
those crew members at the controls during landing. Finally, an FPD reduction of  
30 minutes is required for FDP with 3 sectors. 

Question 6: The question of what the minimum consecutive in-flight rest should be is 
not an easy one. According to national practices and scientific studies, this may vary 
from 1 hour to 3 hours. Stakeholders are invited to comment on the more appropriate 
and safety effective measures to limit the fragmentation of sleep. Their views are also 
requested on the need to limit augmented crew operations to 3 sectors. 

98. Paragraph (c) defines the minimum consecutive in-flight rest period. The minimum in-
flight rest period is further clarified in subparagraph (d) for flight crew. For the purpose of 
allowing in-flight rest to the flight crew, the time during cruise is divided, equally or not, 
in 3 if one additional crew member is used, and by 2 if two additional crew members are 
used. Therefore, no need for an additional table of minimum rest was identified. The 
requirement is limited to ensuring that the cruise phase of the flight above FL 200 be 
used to maximise the in-flight rest period of those crew members at control during 
landing. 
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99. As seen above, the duration of in-flight rest for flight crew does not need to be specified; 
the same could not be done for cabin crew. A table has been included in subparagraph 
(e) which sets this minimum duration for Cabin Crew, as a function of the FDP extension 
and the type of rest facility. The table specifies different in-flight rest time requirements 
depending of the type of in-flight rest facility used. The table follows the general 
principles established by scientific studies in terms of differentiation per type of rest 
facilities. However, the values themselves take account of current practices and 
operational experience from operators, which were not supported by all participants of 
the Rulemaking Group. 

Question 7: The in-flight rest table for Cabin Crew was not subject to a detailed 
analysis in the RIA, in terms of safety and economic impact. Stakeholders are invited to 
comment on the appropriateness of the values proposed in the table on minimum in-
flight rest duration for Cabin Crew. 

100. Subparagraphs (f) to (h) include additional provisions, among others on cumulative limits 
calculation and minimum rest at destination. 

3 — Unforeseen circumstances in actual flight operations — Commander  

101. Paragraph OR.OPS.FTL.210 requires operators to establish procedures concerning 
commander decisions in special circumstances and to report when the flight duty period 
(FDP) was increased at their discretion. Subparagraph (d) includes a requirement for a 
non-punitive process for the use of the Commander’s discretion. 

102. In FTL.1.210 3 (Unforeseen circumstances in actual flight operations — discretion by the 
pilot-in-command) (a)(1) it is required that the maximum basic daily FDP which results 
after applying FTL.1.210 1(a) and (b) (extensions of basic FDP) or FTL.1.225 (split duty) 
may not be increased by more than 2 hours unless the flight crew has been augmented, 
in which case the maximum flight duty period may be increased by not more than  
3 hours. This corresponds to the requirement set out in OPS 1.1120; however, the 
wording in FTL.1.210 3 removes the Subpart Q ambiguity as to which FDP the extension 
shall apply: the extension shall apply to the calculated maximum daily FDP (Basic 
Maximum FDP reduced by the number of sectors and the WOCL encroachment), not to 
the Basic Maximum FDP itself. 

Question 8: With the commander’s discretion provisions, the maximum basic FDP when 
added to the FTL.1.210 1(b) 1 hour extension, may reach 16 hours for flight crew, and 
possibly 17 hours for Cabin Crews when applying FTL.1.210 1(c). Stakeholders are 
invited to comment on the safety implications of this provision.  

103. Subparagraph (b) includes the original OPS 1.1120 provisions to allow the Commander to 
decrease the FDP or increase the rest in case of severe fatigue. 

4 — Unforeseen circumstances in actual flight operations — Short-term re-planning 

104. While OR.OPS.FTL.110 requires the operator to publish duty rosters sufficiently in 
advance where applicable to the type of operation, this paragraph provides specific 
instructions to the operator when short-term re-planning is necessary in case of 
operational need. 

105. Subparagraph (a) addresses the case when the crew schedule is changed before leaving 
the place of rest, and its consequence on the FDP. 

106. Subparagraph (b) specifies the conditions under which the operator may use split duty 
and reduced rest on short-term re-planning. In these cases, reporting to the Competent 
Authority is required by subparagraph (c). 

107. It should be noted that the elements above were introduced at a very late stage in the 
development of this NPA and have not been assessed by the RIA in terms of safety and 
economic implications. The proposed provisions simply reflect current operational 
practices. 
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Question 9: Those provisions are clearly included for the sake of operational flexibility 
and as said above, the Group could not review the potential safety impact of the 
proposal. Stakeholders are invited to comment on the potential safety impact of the 
proposal on short-term re-planning. 

Flight times and duty periods (OR.OPS.FTL.215 and FTL.1.215)  

108. Flight times and duty periods, where applicable to the type of operation, are specified in 
OR.OPS.FTL.215. Total duty periods in any 28 and 7 days and total flight time in any 12 
consecutive calendar months and any 28 consecutive days are without indication of time 
in hours. These figures were moved to Appendix 1 to OR.OPS.FTL.215. This was done for 
the purpose of developing FTL requirements for different types of flight operations in the 
future. 

109. In FTL.1.215 (Flight times and duty periods), figures are defined as follows: 

(a) The total duty periods to which a crew member is assigned shall not exceed: 

(1) 60 duty hours in any 7 consecutive days; 

(2) 190 duty hours in any 28 consecutive days. 

(b) The total flight time of the flights on which an individual crew member is assigned 
as an operating crew member shall not exceed: 

(1) 100 flight hours in any 28 consecutive days; 

(2) 900 flight hours in any calendar year; 

(3) 1 000 flight hours in any 12 consecutive calendar months. 

110. In FTL.1.215 (a)(2), the operator is required to spread duty periods within any  
28 consecutive days as evenly as practicable. The Rulemaking Group discussed whether 
an additional limit of 14 days (as recommended by the Moebus report) would be useful in 
order to fulfil this safety objective. The RIA shows that while the safety benefit of this 
measure could not be established with certainty, its impact on airlines could be 
significant, not only on charter operators having to face peaks of activity, but also on 
airlines with regular patterns like 5-days-on/4-days-off, where the 14 days limit would 
artificially constrain sequences of ‘5 on-4 off-5 on”. It was also noted that the FAA NPRM 
did not include this additional 14 day limit. Instead of including such an additional limit, a 
new subparagraph (c) requires the operator to demonstrate the implementation of this 
provision (‘spread as evenly as possible’). 

111. As compared to Subpart Q, an additional limit in ‘any 12 consecutive calendar months’ 
has been added to the limit in ‘any calendar year’ for the limitation of total flight time. 
The Rulemaking Group was concerned by the fact that the current Subpart Q limit of  
900 Flight (Block) Hours per calendar year could lead to a theoretical peak of 1 200 Flight 
Hours in 12 consecutive months, and by its consequence on cumulative fatigue. However, 
it noted that setting this 900-hour limit per any 12 consecutive calendar months would 
particularly affect Charter Operators whose activities are very sensitive to holiday peak 
periods, such peaks varying in time from one year to another. The RIA identifies the 
possible cost associated with such a proposal. The double limit: 900 flight hours in any 
calendar year and 1 000 flight hours in any 12 consecutive calendar months could solve 
the above concern on cumulative fatigue while addressing the irregular activities inherent 
to charter operators. Finally the introduction of a limit in ‘any 12 consecutive calendar 
months’ is more in line with the ICAO proposed text ‘in 365 consecutive days’, but does 
not have a penalty of dissociation with normal alternation of years (every fourth year is a 
leap year which has 366 days) and is less complex for the operators in respect of 
calculations of total flight time (note: the FAA NPRM proposes 1 000 hrs in 365 
consecutive days). 

Positioning duty (OR.OPS.FTL.220)  

112. Provisions related to the positioning duty were transposed from OPS.1.1105 (5) into 
OR.OPS.FTL.220 and reflect corresponding requirements of Subpart Q. 
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Split duty (OR.OPS.FTL.225 and FTL.1.225) 

113. Under EU-OPS, split duty provisions are addressed by national regulations in accordance 
with Article 8 provisions (see OPS 1.1105 6). 

114. The Rulemaking Group discussed different possible approaches for Split Duty and based 
on these discussions, and after careful impact analysis, the Agency decided to propose 
provisions inspired to a large extent by CAA-UK provisions of CAP 371. 

115. General principles are set out in OR.OPS.FTL.225. They are: (1) the FDP shall count 
continuously from initial reporting time, and (2) no split duty shall follow a reduced rest 
period. 

116. FTL.1.225 includes specific requirements on split duty, namely concerning the minimum 
duration of the break on the ground (3 hours), the increase of the FDP by 50% of the 
break and the use of suitable accommodations for breaks of 6 hours or more. 
Accommodations and suitable accommodations are defined in the Definition Section 
(OR.OPS.FTL.105). This paragraph also includes additional limitations concerning the 
combination of split duty and reduced rest. 

Question 10: As other provisions currently covered by Article 8 provisions, national 
regulations significantly differ on the subject and it was not possible to reach a consensus 
on a proposal within the Rulemaking Group. However, a majority of Group members 
agreed that current CAP 371 provisions, which form the basis of this proposal, should be 
used, as they are supported by both operational experience and scientific evidence. 
Stakeholders are invited to comment on the proposed Split Duty provisions. 

Standby duty (OR.OPS.FTL.230 and FTL.1.230)  

117. Operators need to be able to use standby to cater for unpredictable events, e.g. 
replacement of a sick crew member, delays due to severe weather conditions, crew 
member unavailability, etc. The unpredictability of standby duty is therefore a given fact 
and this proposal is trying to strike the right balance between maintaining the Operator’s 
flexibility to uphold the service while introducing an element of predictability into the 
scheduling of standby and addressing the risk of increased levels of fatigue. This proposal 
acknowledges the fact that one of the most fatiguing elements of standby duty is the lack 
of predictability and standby does not allow the crew member to plan his/her rest. Unlike 
a crew member on a scheduled duty, a crew member on standby cannot schedule naps or 
otherwise control his/her sleep opportunities to assure that the standby crew member is 
adequately rested before reporting to work.  

118. Overall, there was no agreement amongst the members of the Rulemaking Group on 
standby and the Agency was confronted with a wide variety of national practices and 
legislation. The variety existing in national rules can be summarised as follows: 

(a) Regarding airport standby in many Member States, the maximum FDP counts for 
100% from the standby reporting time, whereas in other Member States standby 
only counts towards FDP after a certain time of airport standby ranging from  
2 hours to 6 hours. Several Member States have no existing regulation on 
maximum hours for airport standby, whereas others limit the maximum time 
allowed from 8 hours to 13 hours with a general average of 12 hours. 

(b) Regarding standby at home or in a suitable accommodation Member States’ 
approaches differ even more. The limit in most Member States for the maximum 
allowable hours for this type of standby is between 12–14 hours. As an example, in 
one Member State the maximum time for standby in a suitable accommodation is 
24 hours with no impact on the maximum allowable FDP or on cumulative duty 
totals. In another Member State all standby duty is accountable in full towards 
cumulative duty totals and is limited to 12 hours.  

119. The proposed rules in this NPA are based on the wide variety of existing national rules 
and operational practices and will create a level playing field. 

Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet.  
 



 NPA 2010-14 20 Dec 2010 
 

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. Page 27 of 244 

120. Requirements for the assignment of crew members to standby duty are in paragraph 
OR.OPS.FTL.230(a) and (b) and reflect corresponding requirements of Subpart Q.  

121. Elements of FTL standby duty to be included into the operator’s flight time specification 
scheme are explained in paragraph OR.OPS.FTL.230(c). 

1 — Airport Standby 

122. For Airport Standby a crew member may receive notice to report as little as 1 hour or 
less before departure and therefore has to stay in a constant state of readiness. Being at 
the airport, immediately ready to start an FDP is considered fatiguing; this proposal 
therefore considers that time spent on airport standby before being called out for an FDP 
has an impact on the maximum FDP. This mirrors OPS 1.1125 1.2 provisions. 

123. OPS 1.1125 left the definition of the relationship between airport standby duty duration 
and the assigned FDP at the discretion of the Competent Authority. FTL.1.230 establishes 
two cases, depending on whether an accommodation (as defined in OR.OPS.FTL.105) is 
provided to the crew or not: standby time counts as FDP where no accommodation is 
provided, but a 6-hour buffer is granted where an accommodation is provided. 
‘Accommodation’ is defined in OR.OPS.FTL.105. It should be noted that this 6-hour buffer 
is based upon operational experience, not science. 

124. No limits on Airport Standby are specified, as the provisions of subparagraph (c) are self-
limiting. 

125. OPS 1.1125 1.4 provisions on minimum rest following Standby Duty were left at the 
Competent Authority’s discretion. As in this NPA Standby Duty is considered as duty, 
there is no need to include a specific rest requirement: FTL.1.235 rest requirements at 
home base apply. 

2 — Other Standby  

126. Under EU-OPS, Standby other than at the airport is addressed by national regulations in 
accordance with Article 8 provisions (see OPS 1.1125 2). Those national regulations differ 
significantly from each other, and it was not possible to reach a consensus on the subject 
within the Group. Therefore the proposal below has to be seen as an Agency proposal 
intended to raise focussed comments from the stakeholders. 

127. Standby other than at the airport shall be provided in a suitable accommodation 
[paragraph 2 (a)]. A Suitable Accommodation is defined in OR.OPS.FTL.105. 

128. Standby is limited to 12 hours [paragraph 2(b)] and shall count as 25% of duty time for 
the purpose of cumulative duty hours’ calculation [subparagraph (d)].  

129. Subparagraph (d) requires further reduction of the FDP depending on the crew ability to 
rest between the call-out and the reporting time. 

Question 11: A key issue concerning standby is that for the sake of crew productivity 
Operators want to benefit from the maximum possible available FDP associated with the 
longer possible standby duty period. With this constraint in mind, what criteria could be 
used in order to guarantee that crew can be properly rested when taking on their flight 
duty after standby duty? This proposal includes a limit for standby duration of 12 hours. 
The Rulemaking Group is aware that national regulations ensuring that crew are properly 
rested before reporting differ widely. Stakeholders are invited to comment on the more 
appropriate limit for standby duty duration and, if limits above 12 hours are proposed, to 
make suggestions on appropriate mitigating measures to ensure that crew are properly 
rested before reporting. 

Question 12: The level of fatigue following standby at home or in a suitable 
accommodation is also a question where the Rulemaking Group was not able to reach a 
consensus. Current national regulations account this form of standby from 0% to 100% 
of duty time for the calculation of duty cumulative limit. The NPA proposal of 25% can be 
seen as a compromise, though not based on scientific evidence, between the two more 
common values currently used by Member States: 0% and 50%. Stakeholders are 
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invited to comment on how much they consider Standby Duty at home or in a suitable 
accommodation should count for the calculation of duty cumulative limits. 

Rest periods (OR.OPS.FTL.235 and FTL.1.235)  

130. In OR.OPS.FTL.235 Rest periods the requirement for commercial operators to provide 
crew members with recurrent extended recovery rest periods to compensate for 
cumulative fatigue was introduced. 

1 — Basic Minimum Rest  

131. In FTL.1.235, minimum rest periods at home base 1-(a) and away from home base 1-(b) 
mirror the corresponding EU-OPS provisions (OPS 1.1110 1.1 and 1.2 respectively).  

132. An additional provision to OPS 1.1110 1 includes in 1-(b) the possibility to apply to home 
base the rest requirements for away from base, when a suitable accommodation is 
provided to the crew. This reflects the current operational practice under EU-OPS and 
CAP 371, known as ‘back to back operations’.  

Recurrent extended recovery rest periods (also know as ‘weekly rest’) in FTL.1.235 1-(c), 
(36-hour period including 2 local nights separated by no more than 168 hours) also 
mirror OPS 1.1110 3 provisions, with the following exception: the Subpart Q provision 
which allows reporting at 04:00 after ‘weekly rest’ if the ‘weekly rest’ is at least 40 hours, 
has been deleted. No scientific evidence was found to support the fact that 4 additional 
hours of rest would compensate the lack of rest due to the suppression of the second 
local night.  

 

133. Subparagraph (d) includes an additional provision providing additional minimum rest in 
case of certain disruptive schedules, namely transitions from a late/night arrival to an 
early start.  

Question 13: The definitions used in this NPA for early start and late finishes are 
respectively an FDP starting in the 05:00–05:59 hr period and an FDP finishing in the 
01:00–01:59 hr period (see paragraph 70). The Rulemaking Group members could not 
agree upon a common definition for early starts and late finishes, therefore the Agency 
proposed a non-consensual definition, based on the airlines’ suggestions. Stakeholders 
are invited to comment whether they consider those definitions are pertinent in the 
context of the proposed provisions for disruptive schedules.  

2 — Time zone differences  

134. Under OPS 1.1110 1.3, minimum rest after time zone crossing was left at Member States’ 
discretion under Article 8 provisions. FTL.1.235(a) specifies (1) the minimum rest period 
at home base (36 hours including 2 local nights), and (2) out of base (the greater of the 
preceding duty period and 14 hours), when one sector of the FDP encompasses 4 time 
zones or more. An additional provision to OPS 1.1110 1.3 includes in 2-(a)(2) the 
possibility to apply to home base the rest requirements for away from base, when a 
suitable accommodation is provided to the crew. This reflects the current operational 
practice under EU-OPS and CAP 371, known as ‘back to back operations’. 

135. As regards acclimatisation of crew, this NPA follows the logic of Subpart Q: 
acclimatisation is defined through the application of home base time or local time to the 
WOCL reduction in FTL.1.210 1. 

136. Subparagraph (a)(3) includes an additional requirement for additional rest in case of 
certain disruptive schedules, namely Eastward-Westward or Westward-Eastward 
transitions. This term is defined in OR.OPS.FTL.105.  

137. In addition to the limits of subparagraph (a), subparagraph (b) requires the Operator to 
monitor the combinations of rotations in terms of their effect on crew fatigue. The related 
AMC material clarifies that this should be conducted under the Operator’s Safety 
Management provisions. 

3 — Reduced Rest 
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138. Under OPS 1.1110 1.4, Reduced Rest provisions are left to national regulations under 
Article 8 provisions. 

139. This NPA proposes Reduced Rest provisions that are based upon the current 
corresponding French regulations, which are very different from the practice in other 
Member States and rather different from the FAA NPRM proposal. The reason for this 
choice is that these are the only national provisions in Reduced Rest which have been 
subject to publicly available scientific study. This study, known as the STARE study, 
reviews the approach of the French regulation on Reduced Rest, recommends the use of 
FRMS as part of the Reduced Rest provisions and identifies certain areas which the FRMS 
should monitor closely. The STARE study has been published on 22nd November 2010, 
and in the French language, i.e. one week before the last meeting of the Rulemaking 
Group. Only an executive summary had been provided to the Rulemaking Group on  
2nd November 2010. For this reason, it has not been possible for them to review and 
issue an opinion on the conclusions of the study, nor for a peer review by other scientists 
to take place. Some group members repeatedly opposed the STARE study to be taken as 
a basis for this rulemaking task, having come too late for an assessment to be carried 
out, and suggested instead that the French airlines ask for a derogation to cover their 
specific model, rather than generalising this model across Europe. Finally, the Rulemaking 
Group noticed that the three airlines on which the study was conducted implemented 
CLA’s, which were on certain aspects more restrictive than the French rules that were 
subjected to the study. However, those differences being minor, the Agency considers the 
results of the study could apply to the French rules, on which this proposal is based. For 
reference, the executive summary of the STARE study is annexed to the RIA. 

140. FTL.1.235(3) include the following provisions: 

Subparagraph (a) limits reduced rest to a minimum of 7h30 and shall be further 
extended if the travelling time to and from the suitable accommodation exceeds two 
times 15 minutes. 

Subparagraph (b) requires the use of Fatigue Risk Management when using Reduced Rest 
provisions. 

Subparagraphs (c) and (d) include provision on the extension of subsequent rest periods 
and the diminution of subsequent FDP. 

Subparagraph (e) limits the number of Reduced Rests between two ‘weekly rest’ periods 
to two, while subparagraph (f) limits the number of sectors for the FDP preceding or 
following the reduced rest.  

Subparagraphs (g) and (h) limit de facto the use of reduced rest to Regional Operations, 
as this is scope validated by the STARE study. 

Finally, subparagraph (i) forbids the use of reduced rest in combination with FTL.1.200 &-
(b) 1 hour extension. 

Question 14: Group members’ views on reduced rest were split, in particular as regards 
its combination with split duty. In particular Operators’ representatives supported it, 
while Flight and Cabin Crew representatives were against it. Stakeholders are invited to 
comment on the proposal on Reduced Rest, and especially on the lower limit of 7h30 
rest, the limitation to Regional Operations and the combination with other provisions 
such as split duty. 

Nutrition OR.OPS.FTL.240 and FTL.1.240  

141. OR.OPS.FTL.240 mirrors the corresponding requirements of OPS 1.1130. 

142. A new requirement to describe in the Operations Manual how crew member’s nutrition 
during FDP is ensured is introduced in FTL.1.240 and further expanded in AMC to 
FTL.1.240. 

Records of flight and duty times and rest periods OR.OPS.245.FTL 
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143. Requirements related to the records of flight duty time limitations and rest requirements 
are laid down in paragraph OR.OPS.245.FTL. It is explained what kind of records and how 
long they shall be kept by the operator. These requirements correspond to those of  
OPS 1.1135. 

144. OR.OPS.245.FTL(b) requires the operator to provide individual FTL records for crew 
members concerned and other operators in the case when crew members are employed 
by them. 

Fatigue management training FTL.1.250 and AMC1-FTL.1.250  

145. The Rulemaking Group agreed on the importance to train crew members and concerned 
scheduling and management personnel on possible causes and effects of fatigue, and 
fatigue countermeasures. FTL.1.250 introduces the requirement; a training syllabus is 
included in the AMC. 
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1 Process and consultation 

The aim of this Regulatory Impact Assessment is to determine the best option to achieve the 
objective of a rulemaking activity while minimising potential negative impacts. It consists of a 
series of five logical steps that structure the analysis: issue identification, objective definition, 
option development, impact analysis and option comparison. By providing transparent and 
evidence-based analysis of the advantages and disadvantages of the rule options against the 
defined objectives, decision-makers and stakeholders have a solid reference framework for 
discussion and informed evidence-based decisions. 

This Regulatory Impact Assessment was developed in the framework of the EASA rulemaking 
task OPS.055. As required by the OPS.055 Terms of Reference, the Agency set up a 
Rulemaking Group to support it drafting the NPA. The Rulemaking Group was composed of a 
representative membership of National Aviation Authorities (NAA), Airline representatives and 
Flight and Cabin Crew Representatives. It also included an observer from the European 
Commission.  

The rulemaking group developed the below hazard and mitigation table (2.2.2) as well as the 
options identified in Chapter 5. The group also contributed to the assessment of impacts and 
commented on early drafts of this publication. Certain group members noted dissenting views 
notably on the following issues: 

 The weighting of safety with 3 and economic impacts with 1. Charter and regional 
operators’ representatives stated that economic impacts should be weighted with 2. The 
Agency kept the weighting as it reflects the main objective of the Agency as laid down in 
Regulation (EC) No 216/2008. 

 The scenario assessment with SAFE. Union representatives noted that this assessment 
should be conducted by the experts that developed the system and therefore challenges 
for example the positive safety assessment of the 1-hour planned extension and early 
starts with full FDP. The Agency believes the use of SAFE was adequate as it helped to 
look at certain mitigation measures independently. This approach was discussed in the 
group and complemented by ‘worst case scenarios’ in order to capture interdependencies 
and high cumulative workload over a monthly period (see Annex 7.1.8). 

 The use of safety notations and scoring. The mechanism of the Multi-criteria analysis 
(MCA) was questioned by some group members. The Agency acknowledges the fact that 
there are a number of ways to perform a MCA. However, the main aim is to allow 
comparison of non-monetised impacts. Furthermore the approach serves to make the 
proposals and reasoning of the rulemaking group and the Agency transparent. The 
Agency believes that this was achieved. 

 

2 Issue analysis and risk assessment 

2.1 Safety analysis accidents and serious incidents 

Accidents and serious incidents are important high-level safety indicators (‘1st tier 
indicators’)7. As a first step it is therefore important to look into this data as it can also give an 
indication of the potential benefits of rule changes. A rule change could improve the fatigue 
risk mitigation and thereby reduce the number of accidents and serious incidents in the future 
by minimising contributing factors such as degraded performance and human errors.  

When collecting data it is crucial to collect only such accidents and incidents on which the 
proposed rule could possibly have had an impact. Therefore, the Agency’s Safety Analysis 
Department extracted from the European Central Repository records the following criteria:  

 EASA-country registered fixed-wing aircraft;  

                                          
7  For definition and discussion of the 3 tiers of safety performance indicators, see working paper HLSC 2010-WP/19 

submitted by Spain on behalf of the European Union and its Member States to the ICAO High Level Safety 
Conference 2010. 
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 Commercial Air Transport; 

 Period 2000–2010; 

 Narrative containing mention of ‘crew fatigue’. 

The period of 10 years was chosen in order to capture accidents and incidents under recent 
national FTL regulations, upon which EU-OPS is based to a certain extent, therefore in a 
context comparable to the one under the current EU-OPS Subpart Q. Subpart Q itself has only 
been in force since 2008.  

When assessing this data, it is to be borne in mind that focussing on the narrative specifically 
mentioning ‘crew fatigue’ we risk missing ‘fatigue-related’ incidents. Another possibility would 
have been to use the term ‘human factor’ as behind a human factor fatigue might be a 
contributing element, but then the risk would have been to overestimate the number of 
fatigue-related incidents. Also, many operators operate according to their collective labour 
agreements with air crew, containing further mitigating measures beyond the legal 
requirements of Subpart Q (or national regulations), which could explain the relatively low 
number of identified events (see below). Finally, fatigue is an issue that is traditionally under-
reported by aircrew, as (self) assessing fatigue is generally a difficult exercise.  

By applying this rather conservative approach, the Agency found two accidents and eight 
serious incidents involving three fatalities. However, in both accidents the crew operated 
outside the legal limits. In one case the FDP was exceeded by almost 3 hours and in the other 
case the crew did not respect the minimum rest period. These accidents therefore indicate that 
oversight is a key issue when looking at crew fatigue rather than the rules themselves. 

The Accident Investigation report on one serious incident indicates that an arrangement of 
economy seats may be an inadequate in-flight rest facility. On the whole, this data contains a 
number of facts worth noting related to fatigue, but 

 the data is statistically insufficient to directly deduct potential benefits of rule changes; 

 the data is statistically insufficient to detect current and future safety risks, in particular 
as more fatigue risks may be masked under human factor-related incidents or as they are 
not reflected at all in this data. 

As a result, the Agency decided to follow a pro-active and predictive approach and base the 
development of EASA FTL rules on a process of hazard identification and safety risk 
management as described in Section 2.2 below. 

2.2 Fatigue hazard identification 

2.2.1 Methodology 

The purpose of the rulemaking task was to review the flight and duty time limitations and rest 
requirements specified in Subpart Q, taking account of all relevant recent and publicly 
available scientific and/or medical studies/evaluations and operational experience. 
 
In order to ensure a comprehensive review and that no possible loophole in Subpart Q is left 
unassessed, the rulemaking group agreed with the following methodology: 

1. Identify all possible hazards related to the fatigue of crew members. 

2. Identify generic mitigating measures associated to these hazards. 

3. Identify if and how these mitigating measures are covered by a specific Subpart Q 
requirement. 

4. Identify other possible specific mitigating measures to those from Subpart Q, insofar as 
they are supported by scientific evidence taking into account operational experience.  

5. The subpart Q requirements and the specific mitigating measures identified under point 4 
would then form the basis of the RIA options (see chapter 5). 

 
In order to identify all possible hazards and related mitigating measures, the major factors 
affecting fatigue, according to scientific literature, have been considered: 
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Time of day. Fatigue is, in part, a function of circadian rhythms. Human waking and sleep 
cycles follow a 24-hour cyclical wave pattern known as the internal body clock (circadian 
rhythm). The circadian rhythm is closely correlated to core body temperatures. All other 
factors being equal, fatigue is most likely and, when present, the most severe during the 
WOCL, when body temperatures are at their lowest during a 4-hour period between 12:00 AM 
and 6:00 AM. Studies have found that subjects remaining awake through the WOCL and during 
the daytime hours experience improvements in performance, once past the WOCL, relative to 
their performance during the WOCL.  

Amount of recent sleep. If a person has had significantly less than 8 hours of sleep in the past 
24 hours, he or she is more likely to be fatigued.  

Time awake. A person who has been continuously awake for more than 17 hours since his or 
her last major sleep period is more likely to be fatigued.  

Cumulative sleep debt. Sleep debt refers to the impact of receiving less than a full night’s 
sleep for multiple days. For the average person, cumulative sleep debt is the difference 
between the sleep a person has received over the past several days and the sleep they would 
have received if they obtained 8 hours of sleep per night. For example, a person who has 
received 10 hours of sleep over the past 2 nights has a cumulative sleep debt of 6 hours. A 
person with a cumulative sleep debt of more than 8 hours since his or her last full night of 
sleep is more likely to be fatigued. 

 Time on task. The longer a person has continuously been doing a job without a break, the 
more likely he or she is to be fatigued.  

Individual variation. Different individuals will respond to fatigue factors differently. Different 
individuals may become fatigued at different times, and to different degrees of severity, under 
the same circumstances.  

 
The table in paragraph 2.2.2 below shows the hazards and related mitigated measures 
identified under steps 1 to 4 above. 
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2.2.2 Hazard/Mitigation table 

Hazard Ref. Applicability 
Fatigue hazard 
description 

Possible mitigation measures 

1. Duty Hours 

a) Reduced duty/flight duty periods 

2.1  All operations 

Combination of flight 
duties with ground duties 
(e.g. administrative, 
managerial, simulator, 
etc.) b) Limitations on combining flight and ground duties 

2. Cumulative Duty 

a) Limit on successive long duty periods together  

b) Rolling limits on duty and flying hours  

c) Cumulative fatigue management through a required 
minimum number of days off (to be defined), 
including longer rest periods  

d) Spread out duty as evenly as possible 

2.1. All operations High cumulative workload 

e) Rest period increased periodically  

3. Basic Maximum Flight Duty Period 

a) Clear maximum FDP limit (table) 

b) Extra rest requirements 

c) Inclusion of positioning at the behest of the operator 
immediately before flight duty in FDP 

d) Break (relief from duties) during duty 

e) Meal opportunity 

f) Break on the ground  

3.1. All operations 
Length of Flight Duty 
Period 

g) Inclusion of post-flight duty in FDP, taking into 
account number of seats and configuration 

h) Reduce the allowable maximum FDP for duties 
where the crew member reports after wakes 
in/actually reports in/finishes in or FDP encompasses 
the WOCL  

i) Additional rest 

j) Maximum number of these duties in a work block or 
number of days  

3.2 

Operations 
encompassing 
duties between 
02:00 and 
05:59 

Sleep deprivation/deficit 
due to waking-up/staying 
awake/finishing duty in the 
WOCL  

k) Planning of these duties to enable flow of work and 
optimum sleep opportunity 

3.3 
All operations 
(more on 
short-haul) 

Number of 
Sectors/Workload 

l) Allowable FDP decreased by the number of sectors 
worked 

4. Night, early and late duties 

a) Definitions applicable to this section 

b) Reduce allowable FDP/DP, maximum numbers of 
such duties allowed in a work block or number of 
days, sole night freight operation with set rest 
requirements and pattern construction 

c) Limit the number of sectors 

d) Limit the number of consecutive night duties 

4.1 
Night 
operations  

Consecutive Night Duties 
 
 

e) Additional rest after a series of night duties 

4.2. All operations 
Consecutive series of 
early starts and/or late 
arrivals  

f) Limit the number of consecutive Earlies (define) 
and/or Late finishes (define) and provide an extended 
rest period between such series of duties  
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Fatigue hazard 
Hazard Ref. Applicability Possible mitigation measures 

description 

g) Limitations on FDP for regular services with early 
starts and/or late arrivals  

h) Consecutive early start duties should never start 
earlier than the day before 

i) Limit the number of consecutive early starts  

j) Additional rest after a series of early starts  

5. Duty Extensions 

a) Maximum limit on extension 

b) Restriction on the number of times a week/month that 
extensions are allowed 

c) Extra rest requirements surrounding the extended 
duty 

5.1 All operations 
Company planned 
extension of duty/flight 
duty periods 

d) Notification of the 1-hour extension 

6. Duty extensions due to in-flight rest 

a) Consistent in-flight relief planning 

b) Augmented flight/cabin crew when applicable  
(to be defined) 

c) Minimum rest period onboard requirement  

d) Extension of FDP dependent on type of onboard rest, 
facilities and number of additional crew carried  

e) Use of depart window to optimise crew alertness 
during critical phases of flight 

f) Requirement of prior notification of crew position for 
optimal rest planning (operating or relief crew) 

g) Limit the number of sectors  
 

h) Augmented Cabin Crew  

i) Minimum rest at destination  

6.1 
All relevant 
operations  

Flight sectors beyond 
maximum FDP 

j) Minimum rest at home base following extended FDP  

7. Positioning & Travelling 

a) Position duties to count as FDP when immediately 
prior to an FDP  

b) Post-FDP positioning should be limited to prevent an 
excessive Duty day  

7.1 All operations 
Positioning duties — 
before an FDP, 
immediately after an FDP 

c) The FDP and all post-FDP positioning to be taken 
into account for subsequent Rest period  

d) Require a set home base (define) with a maximum 
travelling time beyond which crew are recommended 
to have alternative accommodation closer to base.  7.2 All operations Excessive travelling time 

e) Limit travelling time out of base 

8. Extension by on-ground break 

a) Establish minimum consecutive number of hours for 
the break 

b) Establish maximum FDP based on the length of the 
break and the time of the day 

c) Suitable accommodation for the break 

d) Take account of split duty for subsequent rest 
calculation 

e) Limitation on number of sectors after the split 

f) Limit the number of consecutive Split Duties 

8.1 
All operations 
(predominantly 
short-haul) 

Split Duty beyond 
maximum FDP 

g) Take account of (non) acclimatisation 
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Fatigue hazard 
Hazard Ref. Applicability Possible mitigation measures 

description 

9. Pilot-in-command discretion 

a) Adapt schedules or crewing arrangements when 
actual operation exceeds planning over a defined 
period of time 

b) Process for Commander to extend an FDP based on 
the circumstances on the day and of his/her crew. 

c) Process for Commander to reduce a rest period 
based on the circumstances on the day and of his/her 
crew. 

d) Process for the Commander to reduce FDP and/or 
increase rest in case of fatigue risk 

e) Report to NAA above a certain threshold 

f) Focused oversight by NAA 

9.1 All operations Disruption — on the day 

g) Establish limits on the number of Commander’s 
discretion 

10. Airport Standby 

a) Take account of airport standby time in duty/flight 
duty period and rest calculation 

b) Quality and type of airport standby facilities 

c) Limit on Standby duration 

10.1 All operations Standby — Airport 

d) Minimum rest after standby with no FDP 

11. Standby other than airport 

a) Take account of standby time in duty/flight duty 
period and rest calculation 

b) Standby callout requirements [immediate 
readiness/long call/contactable (?)/available (?)] used 
to develop different levels of requirement based on 
worst case fatigue level 

c) Quality and type of standby facilities 

d) Limit on Standby duration 

11.1 All operations Standby — elsewhere 

e) Calculations of cumulative duty hours dependent on 
type of standby and whether crew are called out or 
not  

12. Basic Rest 

a) Prepare and publish rosters giving crews time to 
adapt and recover from cumulative fatigue  12.1 All operations 

Disruption — before the 
day 

b) Focused oversight by NAA 

c) Set a minimum rest period and recuperative sleep 
opportunity between duties 

12.1 All operations 
Lack of rest opportunity 
and rest at sub-optimal 
periods d) Minimum number of sleep hours over a specific 

preceding period of time 

13. Basic Rest — reduced rest 

a) Minimum duration of reduced rest 

b) Augmentation of rest period following reduced rest 

c) Reduced max FDP  

d) Limit the number of reduced rest occasions  

e) Limit the length and number of sectors under reduced 
rest  

f) Limit the effect of time zone de-synchronisation under 
reduced rest 

g) Limit the possibility of interaction of split duty and 
reduced rest 

13.1 Predominantly 
regional 
operations 

Lack of rest opportunity 

h) Publish roster sufficiently in advance  
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Fatigue hazard 
Hazard Ref. Applicability Possible mitigation measures 

description 

i) Establish conditions for applicability of reduced rest 

14. Extended & Recovery Rest 

a) Regulations around duty construction with restrictions 
on the number of early/late/night transitions in a work 
block, reduced max FDP  

b) Extended rest periods 
14.1 All operations 

Circadian Disruption — 
mixing duty transitions 
between early/late/night 
duties 
 c) Consistent scheduling, limiting mix of day/night duties 

d) Duty restrictions for a set period of time or based on 
rest period based on the number of time zones 

e) Limit max FDP according to daytime & 
acclimatisation 

14.2 
Predominantly 
long-haul 
operations  

Time zone 
de-synchronisation 

f) Minimum time set before a crew could be considered 
time zone adjusted or acclimatised (to be defined) 

15. Time zone crossing 

a) Minimum rest/days off requirements at home base 
following time zone crossing  

b) Additional minimum rest at destination away from 
 base home

c) Avoid or limit the number of alternating east-west 
rotations per month 

15.1 
Predominantly 
long-haul 
operations 

Time zone 
de-synchronisation 

d) Additional rest between rotations home base-west-
home base & home base-east-home base 

16. Other elements 

16.1 
All operations 
(predominantly 
short-haul) 

Lack of meal and drink 
opportunity 

a) Include meal and drink opportunity (ground/flight) in 
planning 

16.2 All operations 
Lack of fatigue risk 
awareness 

b) Provide fatigue management training 

c) Implementation of effective SMS/FRMS 

16.3 All operations 

Improper implementation 
of fatigue as a safety 
issue in the operator’s 
safety management 
system  

d) Reporting on fatigue-related issues 
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3 Objectives 

The objective of this rulemaking activity is to update the Flight and Duty Time Limitations and 
rest requirements for commercial air transport (CAT) with aeroplanes taking into account all 
relevant recent publicly available research studies/evaluations and operational experience. 

In particular this should be achieved by: 

 reviewing the flight and duty time limitations and rest requirements specified in  
Subpart Q; 

 addressing those areas/points in EU-OPS Subpart Q currently subject to national 
provisions in accordance with Article 8(4) of Council Regulation (EEC) No 3922/91  
(e.g. extended FDPs with augmented flight crew, split duty, time zone crossing, reduced 
rest and standby); and 

 submitting regulatory proposals (IRs, CSs, AMCs, GMs) based on the preferred option 
retained after completion of a regulatory impact assessment. These proposals shall also 
include a review and clarification of the proposed Authority (NPA 2009-02d) and 
Organisation (NPA 2009-02c) requirements regarding: 

o the development and modification of individual schemes and the process for their 
approval, and 

o the use and role of Fatigue Risk Management System (FRMS) in relation to the 
operator’s safety management system (SMS) and the use of individual schemes. 

4 Methodology for assessment of impacts 

The assessment of impacts in the RIA is not based on the whole package of proposals, but on 
the 16 blocks of mitigation measures identified in 2.2.2 above. This approach acknowledges 
that specific hazards that were identified have specific mitigation measures that need to be 
assessed independently and not as part of a big revision package. 

The below description of the assessment methodology is therefore applicable to each of the 16 
blocks of options. 

4.1 Assessing the safety impacts 

As discussed in section 2.1, the assessment of safety impacts for this RIA could not be based 
on statistical data from accidents and incidents as there was no statistically significant number 
of accidents and incidents for EASA-country operators. Furthermore, the Terms of Reference of 
the rulemaking group were very clear that the assessment should be based on relevant recent 
and publicly available scientific and/or medical studies/evaluations and operational experience, 
as well as on the conclusions drawn from the discussions on Subpart Q by the Air Safety 
Committee. 

The OPS.055 rulemaking group therefore agreed to assess the safety impacts based on three 
main elements: the review of scientific evidence, operational experience and the use of a 
computer-based model to predict alertness for specific crew flight plans. 

4.1.1 Review of scientific evidence 

For the review of scientific evidence the members of the OPS.055 rulemaking group provided 
the Agency with a comprehensive set of scientific studies, reports and evaluations, which 
includes more than 200 items (see Bibliography). In a very thorough process the rulemaking 
group discussed each option to identify which scientific study included some evidence to 
support or discard a particular option. In this way the studies mentioned in the chapters on 
safety impact below were identified. The Agency then reviewed the evidence in these studies 
and discussed with the group to what extend they are applicable to the options. One basic 
issue encountered in this process was that no study exists that assesses the effectiveness of 
Subpart Q as a whole and under all types of operations. Nevertheless, there is a broad body of 
science on certain requirements that exist in Subpart Q, including one study that looks at low-
cost operation under Q. Where no sufficient scientific evidence was available, these issues 
were identified and listed at the end of each safety impact chapter. 
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4.1.2 Assessment of alertness: SAFE Model 

The rulemaking group OPS.055 developed a set of alternative options to address fatigue 
hazards. In order to assess the alertness impact of certain options and worst case scenarios a 
computer-based alertness model (‘SAFE’) provided by the UK CAA was used. Key options were 
assessed in one or more operational scenarios. This section provides a description of the 
model. The scenarios as well as the results obtained are described in detail in Annex 7.1. The 
results are used in the assessment of the safety impacts in several sections of Chapter 5.  

When using and interpreting the results, it is important to understand that computer modelling 
of fatigue is a computation based on a given alertness model and a given roster to provide an 
initial assessment of alertness levels. The results can thus only provide indications for the 
development of sound regulations and must be used carefully in conjunction with other 
elements, such as scientific studies and operational experience. They cannot be the sole basis 
for assessing the effectiveness of fatigue mitigation measures. 

SAFE (System for Aircrew Fatigue Evaluation) 

It is well established that fatigue, sleep loss and circadian disturbance can degrade 
performance and safety.8 SAFE is a computer program that has been designed by QinetiQ for 
the UK CAA to provide an initial assessment of the likely impact of pilot work hours on level of 
fatigue and alertness of crews throughout any given rosters.9 It can be used to indicate 
periods within an individual duty, or combination of duties, where high levels of fatigue, and 
corresponding low levels of alertness, may be experienced.  

In its initial form, SAFE was based on a series of laboratory experiments, and it was adapted to 
the aviation environment as a result of an extensive validation. The two main features found to 
influence performance in these experiments were: 

• The time of day, or circadian rhythm; 

• The time that had elapsed since the end of the previous sleep period. 

Since then, the Alertness Model has been further adapted for the civil aviation environment 
and numerous studies have been completed which have helped to identify factors relevant to 
air operations that influence the levels of alertness.10 The output from the SAFE model can be 
expressed in a number of different globally acknowledged scales, the method chosen for this 
evaluation was the Samn-Perelli 7 point alertness scale. Other methods by which the output 
could have been assessed include the Karolinska sleepiness scale, comparative blood alcohol 
concentration, missed performance measures (reaction time and missed responses).  

The various validation studies that have been carried out involving more than 1 800 aircrew 
members improved the model considerably, and it can now provide a realistic assessment of 
fatigue levels associated with a large number of different types of operation. The model has 
been improved with results incorporated from the following areas: 

• The effect of early starts; 

• Trends related to time of day and time on task; 

• The recuperative value of bunk sleep; 

• Sleep in a seat vs sleep in a bunk; 

• The effect of multiple sectors; 

• The effectiveness of daytime compared with overnight sleep; 

• The effect of cumulative fatigue;  

• The effects of time zone crossings. 

                                          
8  See for example: Spencer MB and Robertson KA. CAA Paper 2005/04. Aircrew Fatigue: A Review of Research 

Undertaken on Behalf of the UK Civil Aviation Authority. 
9 Belyavin AJ and Spencer MB. Modeling performance and alertness: The QinetiQ approach. Aviation Space and 

Environmental Medicine 75 (3, Suppl); A93-103, 2004. 
10 Spencer MB and Robertson KA. The application of an alertness model to ultra-long-range civil air operations. 

Somnologie 11: 159-166, 2007. 
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As it would be expected there are still some areas where the model could be improved through 
further validation, for example: 

• Short-haul schedules with an adverse juxtaposition of early starts and late finishes; 

• The issue of cumulative fatigue as the result of a succession of long time zone changes; 

• Individual differences;  

• The quality of hotel accommodation; 

• The distance of the hotel from the airport; 

• Commuting time; 

• The effect of standby; 

• Helicopter Operations. 

Further development is needed in the areas of cumulative fatigue and standby. The results on 
these aspects need to be treated with particular care. 

4.1.3 Safety impact summary 

In order to bring all the arguments delivered by scientific evidence, operational experience and 
the modelling exercise at the end of each safety impact section, there is a safety impact 
summary which points out the main arguments and defines the MCA score given for each 
option. See Section 4.4 for the details on the MCA methodology. 

4.2 Assessing economic impacts 

FTL schemes introduce limitations to the way crews can be scheduled by airlines in order to 
mitigate fatigue hazards. The mitigating measures include duty and flight time limits, minimum 
rest rules and other constraints. The most immediate economic effects induced by these 
measures are on crew productivity and thus on unit costs usually expressed in € cent per ASK. 
This RIA will initially focus on the potential effects on crew productivity and costs. Knock-on 
effects on capital use and competitiveness are currently not considered. 

The way in which different FTL schemes impact on airlines depends to a large extend on the 
flight routes and rosters they operate, which in turn depend on the business model. Therefore 
a meaningful analysis of economic impacts has to differentiate business models. 

As it was not feasible for this RIA to use the real schedules and rosters of all European airlines 
or even to have a representative selection of them, the approach taken here is to look at 
certain business models and analyse the impacts on a ‘model airline’ basis. Where there is a 
need to put these results in perspective of the whole industry extrapolation was made based 
on the basic figures on operators, fleet and crew (See Table 1, p. 50). 

Due to the thorough as well as time consuming process of option development, the economic 
analysis concentrated on the options which were expected to induce the highest costs. Other 
options are considered with a more qualitative approach. The economic assessment has always 
to be seen in relation to other options. 

The analysis is therefore comparative. Options are compared with each other to find out which 
is the economically most damaging and which is the economically most favourable. Where 
available, current Subpart Q provisions are considered as the reference (‘base line’). The 
absolute values of productivity gains/losses and the associated cost are therefore only relevant 
in comparison with the other options. The exact value of costs for a particular option, for 
example, is therefore less relevant than the relative cost created by the option compared to 
another. 

For the purpose of this study the following basic model of operating performance is applied11: 

 

TRAFFIC × YIELD – OUTPUT × UNIT COST = OPERATING PERFORMANCE (profit/loss) 

                                          
11 Holloway, S. (2003): Straight and level: Practical airline economics. 
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As the impact of FTL schemes is on crew productivity it essentially affects the unit costs in the 
above equation. Ceteris paribus, an increase in unit costs would thus reduce operating 
performance. Due to the nature of FTL schemes, the largest part of the cost increase would be 
recurrent every financial period. This RIA therefore looks largely at annual costs. The degree to 
which an increase in crew unit costs would result in increased overall unit costs depends on its 
share in the total operating unit costs. 

Costs will change over time and one can expect efficiency gains that would tend to reduce the 
annual cost of any option. However, it is assumed that the changes over time would not have 
an impact on the relative efficiency of one option over another. 

Staff costs range between 0.4 and 0.9 € cent per ASK for LCCs and between 1.6 and 2.2 € 
cent per ASK for legacy carriers12. These represent around 12% of the total operating costs for 
LCCs and around 20% of the total operating costs for legacy carriers. Charters and Regionals 
tend to be closer to LCCs in their cost structure. 

 
Figure 1: Cost breakdown of major European airlines13 
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The following figure  

Figure 2 shows the share of crew cost in total labour costs for selected European operators in 
2008. For LCCs this share is in the order 80% of total staff costs, while the share is 
significantly lower for network carriers (45%). 

                                          
12 Source: Operator annual reports 2009. 
13 Source: Operator Annual reports. 
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Figure 2: Flight and cabin crew cost as percentage of total labour cost, 200814 
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In order to estimate the magnitude of the impacts generated by the new Flight Time 
Limitations it is crucial to know the overall number of operators and crew affected. No 
integrated data base currently exists for this kind of information as the European competency 
in the field of aviation safety for operations has only recently been created. Table 1 gives an 
overview of the sources used by the Agency and the resulting estimate. The estimated figures 
are derived by extrapolating the available data from ICAO with the traffic figures from 
Eurocontrol and then adjusting it to the overall number of flight and cabin crew reported by 
the European Commission’s Study ‘Effects of EU Liberalisation on Air Transport Employment 
and Working Conditions’15. This study is based on questionnaires and interviews with the 
National Aviation Authorities and is thus considered as the best source currently available on 
crew figures in Europe. For full details on how the total figures from the study were broken 
down to business models, please see Annex 7.4. 

                                          
14 Source: ICAO. 
15 European Commission (2009): Effects of EU Liberalisation on Air Transport Employment and Working Conditions,  

p. 35 and 41. The figure given is from 2007, which is considered the upper limit for 2008 due to the effects of the 
financial crisis. 
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Table 1: Sources and estimate of number of crew in EASA countries, 200816 

Number of 

operators

Number of 

aircraft

Total 

number of 

flights in 

EASA 

countries

Share of 

total EASA‐

country 

flight

Pilots and 

co‐pilots
Cabin crew Total

Legacy 42                   2,107             4,939,760     59.9% 24,608           76,587           101,195        

Low‐cost 38                   962                 1,911,951     23.2% 8,817             16,005           24,822          

Business 733                 2,118             669,423         8.1% 6,161             9,454             15,615          

Charter 73                   530                 448,710         5.4% 4,145             9,663             13,808          

All‐cargo 63                   445                 282,403         3.4% 1,720             ‐                  1,720            

Regional 84                   1016 5,358             4,149             9,507            

Total 1,033             7,177             8,252,247     100.0% 50,810           115,858         166,668        

Business 

model

Estimate for 31 EASA countries
Ascend

1 July 2008

Eurocontrol

2008

 
 

Overall the estimates are considered sufficiently accurate for the purpose of this RIA.17 

As regards crew costs, there is a number of sources available to get an understanding of the 
related costs. Table 2 gives an overview of the ranges established in a study by Westminster 
University for Eurocontrol. 

 
Table 2: Annual crew costs in Europe, 2008 (Westminster Study) 

Personnel category From To

Captain 81,900              266,500           

First Officer 45,500              195,000           

Senior Flight Attendant 39,000              58,500             

Flight Attendant 26,000              39,000             

Source: University of Westminster, London

All data in euros. Key exchange rates used: EUR/USD 1.5, EUR/GBP 0.8

Notes:  

Costs are gross per annum including allowances and 30% on‐costs, 

excluding overtime.

http://www.eurocontrol.int/eec/gallery/content/public/documents/pr

ojects/CARE/CARE_INO_III/DCI_TDD5‐0_Aircraft_crewing‐

marginal_delay_costs.pdf

 

Unfortunately, this study does not differentiate according to business model, which is 
necessary for the further analysis in this RIA. The Agency therefore also looked into data from 
ICAO, which is available for selected countries and operators. Table 3 and Table 4 give an 
overview of the data derived from ICAO by business model. The averages in the below table 
are weighted by traffic (number of flights). 

                                          
16  For details on how the data was derived see Annex 7.4. For charter operators the flight data given here is based on 

the flight plans filed. It is acknowledged that a large part of operators servicing the leisure industry file ‘scheduled’ 
flight plans. On the other hand, a number of airlines considered as ‘charter’ now operate like Low Cost Carriers. As 
far as FTL schemes are concerned, it was important to look at charter airlines as they often have more complex and 
dynamic schedules than LCCs. 

17  For the RIA an order of magnitude is required, not an exact figure. A sensitivity analysis is performed in order to 
ensure that data uncertainties do not determine the final outcome of the assessment. 
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Table 3: Flight crew: Annual costs for selected airlines by business model in Europe, 
2008 (ICAO) 

Minimum Maximum Average
Legacy 13 €22,835 €247,943 €164,544
Low-cost 7 €54,213 €130,462 €78,947
Business 4 €59,305 €115,205 €111,585
Charter 11 €36,178 €127,832 €99,484
All-cargo 4 €50,305 €82,622 €61,396
Regional 8 €41,587 €118,910 €64,054
Total 47 €22,835 €247,943 €132,768

No. of 
airlines

Business 
Model

Airline average expenditure

 

Table 4: Cabin crew: Annual costs for selected airlines by business model in Europe 
2008, (ICAO) 

Minimum Maximum Average
Legacy 13 €14,738 €63,850 €44,892
Low-cost 7 €14,095 €37,815 €21,653
Business 4 €42,629 €72,093 €57,952
Charter 11 €10,795 €45,500 €20,341
All-cargo 4 – – –
Regional 8 €19,517 €38,761 €22,886
Total 47 €10,795 €72,093 €38,372

Business 
Model

No. of 
airlines

Airline average expenditure

 

 

Finally, the Agency received a set of current data from charter operators for salary costs from 
11 European operators. 

 
Table 5: Crew costs for European charter operators, 2010 

Operator Flight crew Cabin Crew

1                         150,000.00                                         32,500.00             

2                         187,500.00                                         32,500.00             

3                         150,000.00                                         32,500.00             

4                         123,000.00                                         ‐                          

5                         63,700.00                                           32,500.00             

6                         134,900.00                                         58,700.00             

7                         110,200.00                                         37,400.00             

8                         116,800.00                                         51,900.00             

9                         194,500.00                                         54,100.00             

10                       170,000.00                                         55,000.00             

11                       174,000.00                                         55,000.00             

Total 143,145.45                                         40,190.91               

The above information does not give associated traffic or personnel numbers, so it is not 
possible to derive the weighted averages. However, the information seems to indicate that the 
crew costs are underestimated in the ICAO figures. Thus, for further assessments of charter 
operations and as a careful assumption the maximum value of the flight crew figures from 
ICAO is used (EUR 127,832 in Table 3) instead of the average figure. For cabin crew the 
charter operators’ average figure in Table 5 (EUR 40,190) is retained. 

4.3 Assessing other impacts 

Potential negative social impacts were identified wherever possible with the help of the 
rulemaking group. This could include negative effects on employment conditions, potentially 
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including negative effects on health that should be considered. In order to make these impacts 
comparable with other impacts, they were scored in line with the multi-criteria analysis (MCA) 
methodology outlined in the following section. 

Issues related to regulatory harmonisation and coordination were also identified. An 
important document in this context was the recently published FAA NPRM (Notice of Proposed 
Rulemaking) of 14 September 2010 on ‘Flightcrew member duty and rest requirements’. Again 
the MCA was used to compare the effects. However, it is important to stress that the NPRM is 
a proposal and the final legal text is not yet known. 

4.4 Comparing and ranking the options: Multi-criteria analysis 

The term multi-criteria analysis covers a wide range of techniques that share the aim of 
combining a range of positive and negative impacts into a single framework to allow easier 
comparison of scenarios. Essentially, it applies cost/benefit thinking to cases where there is a 
need to present impacts that are a mixture of qualitative, quantitative and monetary data, and 
where there are varying degrees of certainty. 

Key steps of a MCA generally include: 

1. establishing criteria to be used to compare the options (these criteria must be 
measurable, at least in qualitative terms); 

2. assigning weights to each criterion to reflect its relative importance in the decision;  

3. scoring how well each option meets the criteria; the scoring needs to be relative to the 
baseline scenario; 

4. ranking the options by combining their respective weights and scores; 

5. performing sensitivity analysis on the scoring so as to test the robustness of the ranking 
(at the end of each section). 

 

The objective for this rulemaking activity has been outlined in the previous Chapter 3 (Step 1). 
The options will be described and analysed in the following chapter. The criteria used to 
compare the options were derived from the Basic Regulation (EC) No 216/2008 and the 
guidelines for Regulatory Impact Assessment developed by the European Commission.18 The 
principal objective of the Agency it to ‘establish and maintain a high uniform level of safety’ 
[Article 2(1)]. As additional objectives, the Basic regulation mentions environmental, economic 
and harmonisation issues, which are reflected in Table 6 below. 

As regards social impacts, this RIA focuses on avoiding negative effects for crew employment 
conditions. The Commission guidelines for Impact Assessment cover ‘Safety’ under ‘Social 
issues’. However, the Agency uses ‘Safety’ as a distinct criterion due to the mandate in 
Article 2 of the Basic Regulation. Effects on employment conditions are considered the most 
immediate effects. Possible further social effects, for example negative health impacts, are 
considered where appropriate. 

The table also shows the weights that were assigned to the individual groups of criteria. Based 
on the above considerations and on the mandate of the Agency, Safety received the highest 
weight of 3. 

                                          
18 http://ec.europa.eu/governance/impact/commission_guidelines/commission_guidelines_en.htm.  

 
 

http://ec.europa.eu/governance/impact/commission_guidelines/commission_guidelines_en.htm
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Table 6: Assessment criteria for Multi-Criteria Analysis (MCA) 

Weights Description

3 Establish and maintain a high uniform level of safety

Environment 2 Avoid negative effects on the environment (noise and emissions)

Social 1 Avoid negative effects for current crew employment conditions

1 Avoid excessive costs to the sector while ensuring safety
Avoid competitive disadvantages for European industry

1 Ensure proportionate rules for Small and Medium sized Enterprises (SMEs)/General 
aviation/Business Aviation
Avoid an uneven regional distribution of impacts

1 Avoid excessive implementation problems

Ensure compliance with ICAO standards where required and appropriate from a 
European perspective

Achieve the maximum appropriate degree of harmonisation with the Third Country 
equivalent rules for commercial aviation

Proportionality

Assessment areas Assessment criteria

Safety

Economic

Regulatory 
harmonisation

 

Environmental impacts are attributed with a weight of 2 as the Agency has certain specific 
responsibilities in this area related to noise and emissions. For this Impact Assessment, 
however, no environmental effects are expected. 

Each option developed below will be assessed based on the above criteria. Scores are used to 
show the degree to which each of the options achieves the assessment criteria. The scoring is 
performed on a scale between –5 and +5. Table 7 gives an overview of the scores and their 
interpretation. 

 

 
Table 7: Scores for the Multi-criteria analysis  
 Score Descriptions Example for scoring options

+5 Highly posit ive impac t Highly posit ive safety, soc ial or environmental protec tion 
impac t. Savings of more than 5% of annual turnover for any 
single firm; Total annual savings of more than 100 million euros

+3 Medium posit ive impac t Medium posit ive soc ial, safety or environmental protec tion 
impac t. Savings of  1% -  5% of annual turnover for any single 
firm; Total annual savings of 10-100 million euros

+1 Low posit ive impac t Low posit ive safety, soc ial or environmental protec t ion impac t. 
Savings of less than 1% of annual turnover for any single firm; 
Total annual savings of less than 10 million euros

0 No impact

-1 Low negative impac t Low negative safety, soc ial or environmental protec tion 
impac t. Costs of less than 1% of annual turnover for any single 
firm; Total annual costs of less than 10 million euros

-3 Medium negative impac t Medium negative safety, soc ial or environmental protec tion 
impac t. Costs of  1% - 5% of annual turnover for any single 
firm; Total annual costs of 10-100 million euros

-5 Highly negative impac t Highly negative safety, soc ial or environmental protec tion 
impac t. Costs of more than 5% of annual turnover for any 
single firm; Total annual costs of more than 100 million euros
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5 Identification and analysis of options 

In order to achieve the objectives outlined in Section 3, a range of options was developed and 
agreed by the rulemaking group OPS.055.19 These options are presented below based on the 
major fatigue hazards presented in section 2.2.2. For each major fatigue hazard the options 
are presented below by mitigation measure. Were available, the provision in Subpart Q is the 
reference option 0. 

In line with the methodology presented in Section 0, each of the 16 blocks of hazards below is 
evaluated in terms of safety impact. Where there was a consensus approach, it is indicated by 
a merged field across all options. Furthermore the social, economic and environmental impacts 
are discussed. Where applicable, regulatory harmonisation and coordination issues are 
considered. 

5.1 Duty hours 

5.1.1 Options identified20 

 
Options 

 Possible 
mitigation 
measures Option 0 

Subpart Q 
Option 1 

 
Option 2 

 
Option 3 

 

a) Limit the 
maximum 
allowable duty 
period 

No limit but addressed 
through rest 
requirements 

No limit but addressed 
through rest 
requirements and 
guidance to protect 
the 8-hour sleep 
opportunity 

More than 18 hours 
duty period are only 
allowed at crew’s 
discretion  
 
 

Limit to duty to 14 
hours  

b) Limitations on 
combining flight 
and ground 
duties 

 Consensus approach: Include ground duty as 100% FDP in subsequent 
FDP  
Guidance: No SIM/Cabin Crew Safety Training in same duty before 
Flight Duty 
 
 

 

5.1.2 Safety impact 

 
a) Limit the maximum allowable duty period21 

The NASA Study22 recommends limiting the duty period to 14 hours. However, this study has 
to be seen in the context of the current FAA FTL rules where duty time is limited to 16 hours 
but rest requirements are only 8 hours, whatever the length of the duty. 

In terms of fatigue risk, there are two possible approaches to mitigate the impact of long duty 
periods: either limiting the duty itself, which is the current FAA approach on which the NASA 
study is based, or introduce an appropriate rest requirement related to the length of the duty 
period in order to protect the subsequent flight duty period. EU-OPS Subpart Q (Option 0) 

                                          
19 This does not imply that all group members agreed to the content of each option, but they agreed that the options 

specified are in principle possible and one of the options represented their expert position. 
20 Editorial note: The preferred option is marked with grey shading. Where the preferred option is identical to other 

options, the respective cells are merged to show consensus items. 
21 The definitions of Flight Duty Period and Duty Periods used in this discussion are those from EU-OPS Subpart Q: 

Duty period: ‘A period which starts when a crew member is required by an operator to commence a duty and ends when 
the crew member is free of all duties.’ 

Flight Duty Period: ‘A Flight Duty Period (FDP) is any time during which a person operates in an aircraft as a member of 
its crew. The FDP starts when the crew member is required by an operator to report for a flight or a series of flights; 
it finishes at the end of the last flight on which he/she is an operating crew member.’ 

22 Principles and guidelines for duty and rest scheduling in Commercial Aviation ‘NASA Study’ (Dinges, 1996). 
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follows the latter approach by introducing rests requirements proportionate to the duty period 
above a minimum of 10 hours.23 

Research on sleep generally recommends 8 hours of sleep every 24 hrs. If a 24-hour duty day 
is permitted (Options 0 and 1), then the safety impact on that day is null, as it is already 
protected by FDP limits and the fact that duty prior to reporting is counted as FDP.  

There is also no safety impact on the second day because it is a day off duty. The question 
that remains open is the impact on the third day, and in particular whether the 24-hour rest on 
the second day is sufficient to compensate the 24 hours without sleep opportunity on day one. 

To support this, Belenky (Vol. 12, p. 10, 2003) observes that ‘following chronic, mild to 
moderate sleep restriction (5 or 7 h Time In Bed), 3 days of recovery sleep (8-h TIB) did not 
restore performance to baseline levels’. 

Apart from option 0, all options try to address this issue, albeit in a different manner: 

Option 1 introduces guidance on the protection of the 8-hour sleep opportunity in case of 
long DP. 

Option 2 introduces an 18-hour limit for the max FDP, based on current Spanish 
regulations. 

Option 3 introduces a 14-hour limit for the max FDP, based on the NASA Study (Dinges, 
1996).  

Considering the above, options 1–3 are considered to provide the same level of protection 
against fatigue risks. 

b) Limitations on combining flight and ground duties 

All options are identical. 

 

Safety impact summary: The assessment has shown that options 1–3 do not result in 
significant safety differences due to long duty periods. Options 1, 2 and 3 introduce a guidance 
to limit the combination of flight duty and flight simulator training. These options are therefore 
expected to have a low positive safety impact (+1). 

5.1.3 Other impacts 

(a) Social 

Research recommends that there should be an 8-hour sleep opportunity every 24 hours. Long 
duty periods as possible under option 0 and 1 may cause sleep disorders. However, operators 
have a strong incentive to minimise non-FDP duty periods as they limit the productivity of the 
crew (rest equivalent to the preceding duty) and have them reach the weekly duty period limit 
of 60 hours very quickly. More research is required to understand the effect of long duty 
periods followed by long rest periods. Option 0 is therefore scored with a low negative social 
impact due to the potential of sleep disorders during long continuous duty periods. Option 1 is 
considered neutral in this respect as it contains guidance to the operators to protect the 8-hour 
sleep opportunity. 

(b) Economic 

Due to the rest requirements and cumulative duty limits, Options 0 and 1 contain strong 
economic incentives for operators to use the possibility of long daily duty times only very 
restrictively. For example, should an operator schedule a long duty of 24 hours24 including a 
full FDP, the subsequent rest period also has to be at least 24 hours, which has a negative 
effect on crew productivity. 

                                          
23 A similar approach is taken by the UK CAA Cap 371. 
24 This could be possible by scheduling a full FDP of, say, 14 hours and subsequent post-flight duty of another  

10 hours, e.g. for positioning. 
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In cases when a 24-hour duty is scheduled without FDP, only the minimum rest is required. 
However, crew productivity is significantly reduced due to the duty day without a flight. 
Furthermore, the respective crew member will very quickly reach the weekly limit of 60 hours 
of duty. Therefore, operators have a strong economic incentive to avoid this practice.  

Operators nevertheless are interested in keeping this possibility for cases when no other 
options are available. The possibility of allowing up to 24 hours of duty per day therefore gives 
operational flexibility (e.g. for positioning after a flight or before simulator training).  

Option 2 and 3 restrict this operational flexibility to 18 and 14 hours respectively. Given that 
long duty periods are deemed to be exceptional, the economic cost of introducing a restriction 
would be measurable but low (Score –1). In terms of simulator/FDP combination, the 
economic impact is deemed negligible, as it already reflects industry best practices and the 
provisions are intended to be included as guidance material. 

(c) Regulatory coordination and harmonisation 

In the United States the proposed changes to the existing rules on flight time limitations are 
contained in the NPRM (Notice of Proposed Rulemaking) of 14 September 2010 on ‘Flightcrew 
member duty and rest requirements’. This NPRM is currently being discussed and is subject to 
consultation, which means that the final rule could still change. Contrary to existing FAR 117 
provisions, today’s NPRM of the Federal Aviation Administration (FAA) does not impose a daily 
limit on duty, but is proposing to impose cumulative limitations on duty, flight duty periods, 
and flight time. Therefore Options 0 and 1 are more in line with the FAA proposal than Options 
2 and 3 (Score –1). 

 

5.1.4 Conclusion 
Objectives / Criteria Weights

Option 
0

Option 
1

Option 
2

Option 
3

Option 0 Option 1 Option 
2

Option 3

Safety 3 1 1 1 3 3 3

Environment 2

Social 1 -1 -1

Economic 1 -1 -1 -1 -1

Proportionality 1

Regulatory co-ordination and 
harmonization

1 -1 -1 -1 -1

Total -1 3 1 1

Scores (unweighted) Scores (weighted)

 
Option 1 is the preferred option because: 

 The major safety implications of long duty periods are mitigated by full, including pre-
flight, duty in the FDP calculation and using the total duty time for rest calculations. All 
options have this key requirement. 

 Guidance on the combination of simulator duty and flight duty (Option 1) is considered 
equivalent in terms of safety as compared to a fixed requirement as it constitutes 
industry best practice. 

 Option 1 ensures safety while allowing for operational flexibility and increased 
harmonisation with the FAA. 

 
Sensitivity analysis: The preferred option is chosen as it allows more operational flexibility at 
the same level of safety. The result is sensitive to the assessment of the level of safety 
provided by each option. The result is not sensitive to the absolute value of the cost estimate. 
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Further research is recommended on: 
Health effects of long duty periods followed by long rest periods. 

5.2 Cumulative fatigue 

5.2.1 Options identified 

 
Options Possible 

mitigation 
measures 

Option 0 
Subpart Q 

Option 1 
 

Option 2 
 

Option 3 
 

a) Limit on 
successive long 
duty periods 
together 

 Further research on: 
 duty of more than 10 hours by day and 7 hours by overnight, 
 cumulative limits on disruptive schedules 
 

b) Rolling limits 
on duty and 
flying hours 

60 duty hours in  
7 consecutive days 
 
190 duty hours and 
100 block hours in  
28 consecutive days 
 
900 block hours in  
a calendar year  
 
 
 
 

60 duty hours in  
7 consecutive days 
 
190 duty hours and 
100 block hours in  
28 consecutive days 
 
900 block hours in a 
calendar year  
AND  
1 000 block hours  
per 12 consecutive 
calendar months 
 
 

55 hours (scheduled), 
60 hours (actual) in  
7 consecutive days; 
190 hours and 100 
block hours in  
28 consecutive days 
 
900 block hours per 12 
consecutive calendar 
months  
 
 
 
95 hours in  
14 consecutive days; 
 

60 duty hours in  
7 consecutive days; 
 
190 duty hours and 
100 block hours in  
28 consecutive days 
 
900 block hours  
per 12 consecutive 
calendar months  
 
 
 
100 duty hours in 14 
consecutive days; 
 

c) Cumulative 
fatigue 
management 
through a 
required 
minimum 
number of days 
off per month 

No Day-Off 
requirement, but 
Working Time Directive 
applies (7 days off) 

No Day-Off 
requirement, but 
Working Time 
Directive applies  
(7 days off) 

Additional days off 
requirements that 
meet the Q definition 
(1.1095 1.10) of a 
single day free of duty 
(to include 2 local 
nights). 
Minimum of 7 days off 
in any 4 
weeks/minimum of  
2 days off in 14 
consecutive 
days/minimum of  
24 days off in 12 
weeks. 
 

WTD days off 
requirement included 
(7 in a month) and 
expanded to require 
them to meet the 
single day off definition 
in Q (each must have 2 
local nights).  
 

d) Spread out 
duty as evenly 
as possible 

Guidance Demonstration by the Operator and Include Nicholson curve assessment 
when appropriate 
 

e) Rest period 
increased 
periodically  

36 hours including  
2 local nights after 168 
hours  
 
As an exception, the 
second local night may 
start from 20:00 hours 
if the weekly rest 
period has a duration 
of at least 40 hours. 
Reporting time in this 
case can be 04:00 

36 hours including  
2 local nights after 
168 hours  
No exception on the 
second local night 

36 hours including 2 local nights within  
7 consecutive days or 60 hours including 3 local 
nights within 10 consecutive calendar days 
No exception on the second local night 
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5.2.2 Safety impact 

a) Limit on successive long duty periods together 

All options are identical. 

b) Rolling limits on duty and flying hours 

There is a lack of research regarding maximum cumulative limits. This is also acknowledged by 
the FAA (Battelle Memorial Institute - JIL Information Systems, 1998) ‘No data were found 
that provide guidance for maximum duty times over longer time periods, such as one month or 
one year’. Current Subpart Q limits (Option 0) can therefore not be challenged from a scientific 
point of view. The question whether they are safe or not can thus only be evaluated on the 
basis of operational experience. 

The 190-hour duty limit in 28 days is deemed ‘reasonable’ by the Moebus Aviation report 
(2008, p. 14). All options include this provision and there was a general support for this 
requirement in the rulemaking group.  

The same report recommends introducing an additional limit of 100 duty hours in 14 days 
(Option 2 and 3), in order to avoid the possible accumulation of those 180 hours in 21 days 
(3 x 60 hours week), this being qualified as ‘unreasonable’ by the report. However, no 
scientific evidence was found to support this statement. There is therefore no evidence to 
validate the possible safety gain of Option 2 and 3 in this respect. The SAFE model simulation 
used to further explore this issue (see detailed analysis in Annex 7.1.2) tends to confirm this 
view. Furthermore, Options 0 and 1 already include a related mitigating measure saying that 
operators should ensure that duty is ‘spread as evenly as possible’. 

Concerning the cumulative limit of 900 block hours per calendar year (Option 0 and 1), the 
Moebus Aviation report (2008, p.14) points out that it may lead in practice to 1 800 block 
hours in 18 consecutive months. Option 2 and 3 therefore follow the Moebus Aviation 
recommendation to limit the 900 block hours per 12 consecutive months. However, on this 
subject also, scientific evidence is missing in order to decide whether 1 800 block hours in  
18 consecutive months is ‘unreasonable’ or not. Option 1 proposes to add an additional limit of 
1 000 block hours per 12 consecutive months. On this basis, Options 1, 2 and 3 are deemed to 
provide equivalent safety improvements. 

c) Cumulative fatigue management through a required minimum number of days off per 
month 

The question of the required minimum of days off lacks scientific substantiation. The Moebus 
Aviation report (2008, p. 27) states: ‘In the absence of direct scientific evidence, it is not 
possible to provide clear guidance on the relationship between cumulative fatigue and the 
frequency of days off.’ It however recommends, ‘as a precaution’, 4 weekly rest periods in 
every 28 consecutive days. 

Subpart Q (Option 0) and Option 1 do not include such a limit but it should be noted that the 
Working Time Directive requires a minimum of 7 days off per month. Option 2 and 3 require 
additional days off to include two local nights. In view of the missing scientific evidence all four 
options are considered to have the same safety impact. 

d) Spread out duty as evenly as possible 

All options are identical. 
 
e) Rest period increased periodically 

36 hours of weekly rest including two local nights is a widespread provision in FTL rules. This is 
also supported by scientific evidence: ‘Scientific studies show that two nights of recovery sleep 
are typically needed to resume baseline levels of sleep structure and waking performance and 
alertness’ (Rosekind, 1997, p. 6). Dinges (Principles and guidelines for duty and rest 
scheduling in Commercial Aviation ‘NASA Study’, 1996) specifies that ‘the standard off-duty 
period for recovery should be a minimum of 36 continuous hours, to include two consecutive 
nights of recovery sleep, within a 7-day period’. 
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Where opinion diverges is on the effectiveness of this provision depending on how protective 
the second night should be. Essentially, as regards Subpart Q provisions (Option 0), the 
question is whether the fact that the crew may report at 06:00 after the weekly rest is 
protective enough. While some scientific studies clearly show the effect of early start on 
transient fatigue, we are not aware of any scientific study addressing its effect on the 
effectiveness of the weekly rest.25 Moebus Aviation (2008, p. 26) also recommends deleting 
the exemption in current Subpart Q which allows a 04:00 reporting time after weekly rest if 
the weekly rest is at least 40 hours. 

Options 1, 2 and 3 propose the deletion of the Subpart Q exemption on the basis of the 
Rulemaking Group’s consensus that this exemption seriously impairs the weekly rest provision. 
Options 2 and 3 introduce a slightly more flexible approach based on CAA Cz operational 
experience. All three options are considered to provide a safety improvement on current 
Subpart Q provisions. 

Safety impact summary: The assessment has shown that options 1, 2 and 3 introduce safety 
improvements by introducing rolling limits on annual block hours and better protecting the 
weekly rest period for recovery sleep by deleting the exemption on the second local night. 
These options are therefore expected to have a low positive safety impact (+1). 

5.2.3 Other impacts 

(a) Social 

All options are deemed to have no negative social impact. 

(b) Economic 

The most significant economic effect of the provisions addressing high cumulative workload is 
expected from the proposed additional limit on cumulative duty within 14 days included in 
options 2 and 3. The impact is driven by the degree to which airlines actually schedule beyond 
the proposed limits of 95 and 100 hours per 14 days.  

According to operators, legacy carriers tend to operate within the range of 60 to 110 
cumulative duty hours per 14 days. A number of legacy carriers have CLAs, which prescribe  
55 hours per week and thus cannot exceed 110 hours per 14 days. Nevertheless there are 
legacy carriers which exceed 110 hours on medium haul operations. 

Low cost carriers tend to operate relatively stable rosters (e.g. 5 days on, 4 days off) which 
allow for an even distribution of duty time across a given period. Therefore they can be 
expected not to be significantly affected by the proposed 14-day limitations. 

Regional airlines generally have longer daily duty periods due to split duties or due to the 
effects of operating from multiple bases. Therefore airlines estimate their operations to range 
between 70 and 110 hours per 14-day period.  

Charter operators tend to make most use of the possibilities during their peaks times. They are 
assumed to operate a range up to the maximum of 120 hours per 14 days. 

The above overview shows that charter operators would be most severely affected due to their 
holiday period peaks. CAP 371 experience26 indicates, however, that the additional costs would 
not be prohibitive.  

Another new element introduced in the proposal is a limit of 1 000 block hours per  
12 consecutive months. This limit is intended to avoid cumulative fatigue created by a pilot 
serving two peak times within 12 consecutive months thereby significantly exceeding the  
900 block hours limit. Due to their services provided to the leisure industry, charter operators 
would be most affected by such an additional limit. Especially in Member States where holiday 
seasons can shift from one year to another, charter operators have to address this peak 
demand and follow the shifting season. 
                                          
25 It should be noted that Moebus Aviation (Moebus Aviation, 2008, p. 27) recommends changing the definition of local 

nights (10 hours between 22:00 and 10:00) in order to avoid reporting before 08:00 after a weekly rest. However, 
as this proposal lacks scientific substantiation, all four options reflect the current Subpart Q requirements. 

26 Option 2 is based on CAP 371 provisions. 
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In order to see the possible effect, a simulation was performed based on average monthly 
block hours provided by charter operators. These block hours show a peak in the months of 
May and then again August to October with monthly block times in excess of 80 hours. To 
simulate a worst case scenario, these peak block hours were then put at the end and at the 
beginning of a year in order to simulate the block hours that could be achieved within  
12 consecutive months in an extreme case with shifting peak times. The results in Figure 3 
show that block times per 12 consecutive months may — under these extreme assumptions — 
reach 1 000 hours.  

Figure 3: Annual block hours scenario for charter operations 
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The smaller a company with fewer pilots, the more the effects of such a limit would be felt. As 
far as the whole industry is concerned the effects of this annual rolling limit are likely to be 
minimal. 

Overall a low negative economic effect (–1) is estimated for options 2 and 3 due to the more 
restrictive 14-day rolling limit and the more restrictive limit of 900 block hours per  
12 consecutive months. 

(c) Regulatory coordination and harmonisation 

 On cumulative duty, the FAA NPRM proposal would limit duty time to 65 hours in 
any consecutive 168-hour period (7 days) and 200 hours in any consecutive 
672-hour period (28 days). The weekly limit could be extended by up to  
10 hours to 75 hours during a rolling 168-hour period and the 28-day limit could 
be extended to 215 hours if the duty period includes deadhead segments in a 
rest seat outside the flight deck meeting or exceeding the provisions of class 2 
rest facility. In this respect, all four options proposed are more protective than 
the FAA proposal. 
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 On periodic rest, the FAA NPRM also proposes a duration of 36 hours, but does 
not require to include 2 local nights. In this respect, all four options proposed 
are more protective than the FAA proposal. 

 On cumulative duty, the FAA NPRM does not include a 14-day limit. Therefore 
Options 0 and 1 are more harmonised with the FAA proposal than Options 2 and 
3. 

 
 

5.2.4 Conclusion 
Objectives / Criteria Weights

Option 
0

Option 
1

Option 
2

Option 
3

Option 0 Option 1 Option 
2

Option 3

Safety 3 1 1 1 3 3

Environment 2

Social 1

Economic 1 -1 -1 -1 -1

Proportionality 1

Regulatory coordination and 
harmonisation

1 -1 -1 -1 -1

Total 3 1

Scores (unweighted) Scores (weighted)

3

1

 
Option 1 is the preferred option because: 

 Options 1 to 3 are all considered equal in terms of safety. 

 Option 1 achieves this level of safety at the least costs to the operators and increased 
harmonisation with the FAA. 

 
Sensitivity analysis: The preferred option chosen is more cost-effective in providing the 
same level of safety. The result is sensitive to the assessment of the level of safety provided 
by each option. The result is not sensitive to the absolute value of the cost estimate, but only 
to relative costs between options 1, 2 and 3. 
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Further research is recommended on: 

 The cumulative effect of duties of more than 10 hours by day and 7 hours by overnight, 
more than 100 hours per 14 days. 

 The impact of disruptive schedules on cumulative limits.  
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5.3 Maximum allowable flight duty period 

5.3.1 Options identified 

 
Options 

Possible mitigation 
measures Option 0 

Subpart Q 
Option 1 
 

Option 2 
 

Option 3 
 

a) Clear maximum 
FDP limit  

13 hours 
 

b) Extra rest 
requirements 

If the duty period is above 10 or 12 hours 
 

c) Inclusion of 
positioning 
immediately before 
flight duty in FDP 

Yes 100% 

d) Breaks No Guidance: Short breaks 10mn/3hrs for cabin crew 
 

e) Meal opportunity Yes (when FDP 
exceeds 6 hrs) 

Yes (when FDP exceeds 6 hrs)  
Guidance: 30 mn meal break in 6 hrs period 
(CC)  
Guidance should include CC responsibility for 
drinking and eating 

30 mn meal break  
in 6 hrs period (CC)  

f) Break on the ground  No 
 

Yes for short sectors 
and turn-around time  
 

g) Inclusion of post-
flight duty in FDP, 
taking into account 
the number of seats 
and configuration 

No counts as duty No: counts as duty, but prescribe minimum duty period after flight in OPS 
manual based on actual Operator’s average 
 
 

 

h) Reduction of FDP 
when the Window of 
Circadian Low 
(WOCL) is 
encroached 

50% in the evening, 100% in the morning of the 
WOCL encroachment down to 11 hours  
 

50% in the evening, 
100% in the morning of 
the WOCL 
encroachment down to 
11 hours + no 
extension in the 5-8 
window 

3 hours FDP 
reduction in the 
WOCL.  
1 hour FDP 
reduction for 
reporting 
between  
6 and 8 AM  
 

i) Additional rest if the 
WOCL was 
encroached 

No If two or more flight 
duty periods within a  
7-day period encroach 
on all or any portion of 
the window circadian 
low, then the standard 
off-duty period  
(36 continuous hours 
within 168 hours) be 
extended to 48 hours 
of recovery 

Increase required 
sleep opportunity 
during the day  
by 2.5 hours  
 

Increase required 
sleep opportunity 
during the day  
by 2.5 hours  

j) Limit the number of 
WOCL duties in a 
work block or number 
of days  

None 
 

3 consecutive and 4 
max in 7 consecutive 
days or 5 under max 
FDP reduction  
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Options 
Possible mitigation 
measures Option 0 

Subpart Q 
Option 1 
 

Option 2 
 

Option 3 
 

k) Planning of WOCL 
duties to enable flow 
of work and optimum 
sleep opportunity 

Yes 
 

l) Allowable FDP 
decreased by the 
number of sectors 
worked 

30-minute reduction 
from the third sector, 
with a limit to 2 hours 

30-min reduction from 
the third sector, with a 
limit to 2 hours. 
Further research 
needed for FDP with 
more than 6 Sectors 

30-mn reduction from 
the second sector, 
with a limit to 2 hours.  
Further research 
needed for FDP with 
more than 6 Sectors 

45-mn reduction from 
the second sector, to 
a max of 8 sectors  
 

5.3.2 Safety impact 

a) Clear maximum FDP limit 

b) Extra rest requirements 

c) Inclusion of positioning immediately before flight duty in FDP 

On mitigation measures a, b and c there was a broad consensus among experts and 
stakeholders that the basic maximum FDP limit should be 13 hours (a). Equally, on the other 
mitigating measures b and c there was a broad agreement. Therefore, no options different 
from Option 0 (Subpart Q) were developed for the mitigation measures a, b and c. 

d) Breaks 

Subpart Q does not include a provision for break during duty. Based on scientific studies, 
Moebus Aviation recommends that cabin crew have a 10-minute break every 3 hours. This is 
reflected by Options 1 and 2 as guidance and in option 3 as a requirement. Options 1–3 are 
therefore considered to bring a marginal safety improvement. 

e) Meal opportunity 

The need for a drink and meal opportunity is supported by a number of scientific studies, 
among others: The impact of rest breaks upon accident risks, fatigue and performance: a 
review, Work & Stress, Vol. 17, 2, pp. 123-137 (Tucker, 2003) and Rest breaks and accident 
risk The Lancet, Vol. 361, p. 680, 22 (Tucker, 2003. This is addressed by Subpart Q (option 1) 
by requiring such an opportunity. However, Moebus Aviation (2008) recommends being more 
specific on the duration of the meal break. This is reflected in Options 1 and 2 as guidance and 
in Option 3 as a requirement. Options 1–3 are therefore expected to provide a marginal safety 
improvement. 

f) Break on the ground 

One study (The impact of rest breaks upon accident risks, fatigue and performance: a review, 
Work & Stress, Vol. 17, 2, pp. 123-137 (Tucker, 2003) recommends breaks on the ground for 
short sectors and turn-around time as reflected by Option 3. This is expected to have a 
marginal positive safety impact. All other options do not foresee the break on the ground 
largely for operational reasons. See discussion of the economic impact below. 

g) Inclusion of post-flight duty in FDP, taking into account the number of seats and 
configuration  

There is no scientific evidence to support the inclusion of post-flight duties as FDP. Yet it is 
recognised that post-flight duties are fatiguing, therefore it appears an adequate mitigation to 
increase rest proportionally as is currently the case in Subpart Q. Therefore, all options 
recommend keeping the current Subpart Q requirement. Options 1 to 3 require however the 
Operator to specify the duration of post-flight DP in the OPS Manual. This would represent a 
marginal safety improvement. 
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h) Reduction of FDP when the Window of Circadian Low (WOCL) is encroached 

All Scientific studies and operational experience confirm that the length on FDP should be 
reduced depending on the reporting time. Reduction should be applied for flight duty periods 
where the crew member cannot sleep during the entire WOCL.27 

Subpart Q (Options 0 and 1) includes provisions addressing the FDP reduction depending on 
the WOCL encroachment. Figure 4 below illustrates the current European practice for different 
reporting times and number of sectors, which is reflected in options 0 and 1. When looking at 1 
and 2 sectors, one can see that the maximum FDP of 13 hours is allowed between 06:00 and 
13:00. Before and after this period the FDP is gradually reduced down to 11:00 hours. 
 
Figure 4: Maximum allowable FDP in function of the reporting time  

(EU-OPS, Options 0 and 1) 
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Two aspects of these provisions have been assessed by scientific research: impact of early 
start and the impact of 11:00 hours duty period overnight. 

 

The impact of early start: the max FDP when reporting as early as 06:00 is 13 hours. This 
implies that the waking up period was indeed inside the WOCL. The following assessments can 
be found in research on this issue: 

 Crew Factors in Flight Operations XI: A Survey of Fatigue Factors in Regional Airlines 
Operations (Co, E., 1999) identifies early morning starts as being a major fatigue factor. 

 The paper for the European Transport Safety Council (ETSC) ‘meeting to discuss the role 
of EU FTL legislation’ (Akerstedt, 2003): ‘ECASS has no objection to an FDP of 12 hours 
during the day, but does not support FDPs as long as 14 hours for early starts.’ 

 A diary study of aircrew fatigue in short haul multi sector operations (Spencer, 2000): 
‘when the reporting time is before 07:00, the increase of fatigue is similar to the effect of 
an extra 3 hours duty’.  

                                          
27 I.e. the crew member reports after/wakes in/reports in/finishes in the WOCL or the FDP encompasses the WOCL. 
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 The UK Civil Aviation Authority (2005) also evaluates the impact of early start on short 
haul routes: ‘When a duty period started before 09:00, the duration of the preceding 
sleep period was reduced, as the crews did not advance their bedtime sufficiently to 
compensate for the early start. The loss of sleep amounted to approximately 30 minutes 
for every hour that the duty period advanced between 09:00 and 05:00.’ 

On the other hand: 

 CAP 371 is more protective than Subpart Q on this issue, but a scientific study points out 
that its related provisions should be relaxed; Alertness during short haul operations, 
including the impact of early starts (Spencer, 2002): ‘the fatiguing effects of early starts 
is less strong than previously estimated’. 

 Simulation of alertness levels for early starts using the SAFE model indicate that 
whatever the FDP reduction, alertness for early starts remains at a generally high level 
and certainly below critical values (see RIA option analysis using the SAFE Model, Annex 
7.1). 

To reflect the different possibilities to address early starts, options 0 and 1 are based on 
Subpart Q. Option 2 is based on Subpart Q but forbids the 1-hour FDP extension in the 5:00 to 
8:00 window. Option 3 is based on CAP 371, which is more protective in the morning.  

Considering the above, there is no conclusive evidence that more restrictive options would 
bring a significant safety benefit. 

 

The maximum FDP overnight is 11 hours 

A number of scientific studies are in agreement on the fact that these limits may be too high: 

 The Paper for the European Transport Safety Council (ETSC) ‘meeting to discuss the role 
of EU FTL legislation’ (Akerstedt, 2003): ‘ECASS […] cannot support duty periods as long 
as 12 hours when the WOCL is encroached.’ 

 The Haj operation: alertness of aircrew on return flights between Indonesia and Saudi 
Arabia (Spencer, 1999): ‘These results support the recommendation that unaugmented 
flight duty periods should not exceed 10 hours overnight’. 

 The Air New Zealand Study (QinetiQ) proposes reduced FDP limits (WOCL effect). 

 Also, one study based on CAP 371 provisions recommends that [Fatigue in Two Pilot 
Operations: Implications for Flight and Duty Time Limitations (Powell, 2008] ‘limits for 
day time duties should be relaxed and night time duties tightened’. 

On the other hand: 

 No evidence was found in accident and incident data that 11 hours at night was a safety 
risk. 

 The SAFE model simulation was used to further explore the effectiveness of Subpart Q  
2-hour WOCL reduction. The detailed analysis in RIA Option Analysis using the SAFE 
Model, Annex 7.1.3 tends to confirm its effectiveness.  

 

Options 0, 1 and 2 are based on Subpart Q. Option 3 is based on CAP 371, which includes  
3-hour FDP reduction in the WOCL (as opposed to 2 hours for Subpart Q). 

Overall, the Agency concluded that option 3 would not bring a significant positive safety impact 
as compared to Options 0, 1 and 2. 

 
i) Additional rest if the WOCL was encroached 

The Principles and guidelines for duty and rest scheduling in Commercial Aviation ‘NASA Study’ 
(Dinges, 1996) notes that ‘flight duty periods that occur during the window of circadian low 
have a higher potential of fatigue and increased requirements for recovery” and recommends 
that “if two or more flight duty periods within a 7-day period encroach on all or any portion of 

 
 



 NPA 2010-14 20 Dec 2010 
 

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet. 

Page 67 of 244 

the window circadian low, then the standard off-duty period (36 continuous hours within 7 
days) be extended to 48 hours of recovery’. 

Sleep Patterns of aircrew on Charter/air haulage routes (Spencer, 1997) observed on a series 
of long haul flights that ‘the mean duration of sleep starting between 21:00 and 01:00 was 
greater than 7 hours. As the start of sleep was progressively delayed, its duration reduced to a 
value of 2.46 hours between 17:00 and 18:00’, and concludes: ‘The time of the day at which 
sleep is taken is by far the most influence on the duration and quality of sleep. The best and 
the longest sleep period start in the late evening. There is a progressive deterioration from 
midnight until the early evening, except for a small secondary peak at midday’. Sleep 
opportunity during the day should therefore be increased to be effective. 

Options 2 and 3 require additional sleep opportunity, thereby reflecting the recommendations 
from Sleep Patterns of aircrew on Charter/air haulage routes (Spencer, 1997). Option 1 
requires additional weekly rest. 

Considering that scientific studies generally consider that early starts provoke a sleep deficit, 
Options 2 and 3 would provide no safety impact while Option 1 is considered to be a significant 
safety improvement due to the additional rest compensating for the WOCL encroachment. 

j) Limit the number of WOCL duties in a work block or number of days 

CAP 731 includes a provision limiting the number of consecutive duties under max FDP 
reduction as in option 3. However, the Support for CAP 371 from research findings (UK CAA) 
mentions that ‘the preliminary results from a study on night cargo operations suggests that 
there is little increase in fatigue over 4 consecutive nights’. 

Considering the above, there is little evidence that the provision under option 3 would have a 
significant safety impact. Furthermore, the additional weekly rest proposed under Option 1(i) 
above is considered to be a better approach as it mitigates the cumulative fatigue element 
identified by the scientific studies. 

k) Planning of WOCL duties to enable flow of work and optimum sleep opportunity 

This Subpart Q provision is not questioned and reflects best operational practices. It is 
therefore included in all options. 

l) Allowable FDP decreased by the number of sectors worked 
The need to decrease the FDP by the number of sectors is confirmed by many scientific 
studies. Figure 4 above shows the effect of the current Subpart Q requirements on maximum 
allowable FDP (option 0 and 1), which is based on a 30-minute reduction after the second 
sector.  

The main questions related to Subpart Q provisions are: 

Should the reduction start from the 2nd sector? 

The scientific literature reviewed does not give a uniform answer to this question. 

 Fatigue in Two Pilot Operations: Implications for Flight and Duty Time Limitations (Powell, 
2008) states that fatigue increases from the second sector. 

 Pilot fatigue in short haul operations: effect of number of sectors, duty length, and time 
of day (Powell, 2007): ‘Duty length and the number of sectors increased fatigue in a 
linear fashion. Time of the day had a weaker influence…’. 

On the other hand: 

 A diary study of aircrew fatigue in short haul multi sector operations (Spencer, 2000): 
‘there was no difference with respect to fatigue between one and two sectors’. 

 

Should the reduction be 30 minutes or more?  

Most of the studies recommend a reduction of more than 30 minutes per sector: 

 Alertness during short haul operations, including the impact of early starts (Spencer, 
2002): ‘The 45 minutes per sector provided by CAP 371 should not be reduced’. 
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 Support for CAP 371 from research findings (UK CAA): ‘the reduction of 45 minutes per 
sector is in close agreement with the scientific evidence’. 

On the other hand: 

 Air New Zealand Study (QinetiQ): ‘Averaged over all times of day, this is equivalent to an 
additional 37.3 minutes of duty. To reflect this, the maximum FDP should be reduced by 
between 30 and 45 minutes for each sector after the first’. 

 However, Moebus Aviation (2008) recommends to keep the Subpart Q  
30-minute reduction, but for the second sector. 

 Alertness level simulations provided by the SAFE model (see RIA option analysis using 
the SAFE Model, Annex 7.1.4) appear to indicate that the difference between 1 and 2 
sectors in terms of alertness is not significant, whatever the time of the day. The 
reduction after the first sector does lead to better alertness levels for 3 and more sectors, 
albeit only to a limited extend and not from critical levels. 

The Agency concludes that there is not sufficient evidence to show that the sector reduction 
should start after the first sector or that each reduction should be 45 minutes. Considering the 
above, all options are considered to provide the same level of safety. 

It has been noted that with Options 1, 2 and 3 there is no further reduction after respectively 
6, 5 and 8 sectors. Additional research should therefore be conducted in order to better 
understand the possible impact of a high level of sectors (>6) on crew alertness. 

Safety impact summary: The review of scientific evidence above has shown that available 
research results are not always sufficiently robust to be directly applied to the above mitigating 
measures. A limited number of differences in terms of safety impact between the options have 
been identified. Option 1 provides a number of safety improvements including: 

 Extension of the weekly rest to 48 hours when two or more duty periods encroach all or 
any portion of the WOCL. 

 Requirement for the Operator to specify the duration of post-flight DP in the OPS Manual. 

 Guidance on breaks and meal opportunities. 

Overall, option 1 is expected to have a medium positive safety impact (score +3) and options 
2 and 3 a low positive safety impact (+1). 

5.3.3 Other impacts 

(a) Social 

All options are deemed to have no negative social impact. 

(b) Economic 

In mitigation measure l) above the number of sectors and related workload was identified as a 
key fatigue hazard. As an appropriate means of mitigation, the allowable FDP should be 
decreased per sector. This is considered the economically most significant mitigation measure 
from this block of options and will therefore be assessed in more detail. 

Current Subpart Q addresses this issue by reducing the allowable maximum FDP by  
30 minutes per sector from the third sector on (Options 0 and 1). The alternative options 
propose to reduce by 30 (45) minutes from the 2nd sector on (Options 2 and 3). 

Figure 5 illustrates the difference between the options. Essentially, in option 2 the maximum 
allowable FDP is reduced by 30 minutes for all flight duties with 2 sectors or more as compared 
to option 1, which reduces maximum allowable FDP as of the 3rd sector. 

Figure 5: Allowable FDP options for 2 sectors — Options 1 and 2 
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The economic effects of such an additional restriction depend on the schedules and rosters of 
the individual airlines and the degree to which they operate close to those limits. 

Low cost airlines usually operate two, four or eight sectors per day and aircraft with a morning 
and an afternoon crew out of a single base. Reporting times for the morning crew can be from 
05:00 and end of duty for the afternoon crew is rarely later than 23:00. Thus, the aircraft 
would operate 18 hours per day with two crews, so 9 hours FDP per crew. In general, LCCs 
would therefore not be much affected by a decrease of allowable FDP by 30 minutes after the 
first sector. All options allow for sufficient margin and flexibility to operate. The maximum FDP 
requirement is rarely limiting their operations. 

The picture for charter operators is quite different. They operate in a much more dynamic 
environment with complex rosters. Charter routes involve more frequently medium haul flights 
and triangular routes, which require longer FDPs. Charter operators therefore estimate that the 
above option would require 5% to 9% more flight crew and 6% to 10% more cabin crew.28 In 
other words it would reduce crew productivity by those margins. For all charter airlines this 
could mean an annual cost increase of 50 to 87 million Euros initially (see.Table 8). This can be 
categorised as a medium negative economic impact.29 It is expected that after the first years 
of implementation of the rule these costs would be significantly reduced. 

                                          
28 This is the result of a survey conducted by charter operators and included responses from airlines that operate 

under a CLA. Companies operating purely to Subpart Q could observe stronger negative effects. 
29 Cost effects of 10–100 million Euros are considered ‘medium negative’. See Table 7, page 53. 
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Table 8: Annual cost estimate for charter operators ‘Sector reduction after 1st sector’ 
(Option 2)30 

 
Column1 Estimated 

No of 
Employees 

(A) 

Annual Salary  
(B) 

Total Cost 
Employees 

(A × B) 

Additional Staff 
Requirements 

(C) 

Change in 
Labour Cost 
(A × B × C) 

Cabin Crew            9,663  € 40,191 € 388,358,699 +6% € 23,301,522 
    +10% € 38,835,870 
Flight Crew            4,145  € 127,832 € 529,895,344 +5% € 26,494,767 
    +9% € 47,690,581 
Total    Low € 49,796,289 
    High € 86,526,451 

 

In order to get an understanding of economic impacts the absolute costs are only one 
indicator. Another relevant indicator is the relative cost increase. If one assumes for charter 
operators about 12% of total costs to be personnel31, then this would translate in an overall 
cost increase in the order of 0.5% to 0.9% at company level. 

Table 9: Annual relative cost estimate charter operators ‘Sector reduction after 1st 
sector’ (Option 2)32 

Personnel 
Category

Additional 
Staff 

Requirements
(A)

Share of 
Personnel 
Costs in 

Total Costs
(B)

Share of CC and 
FC Cost in Total 
Personnel Cost

(C)

Change in 
Total Cost
(A×B×C)

+5% +0.33%
+9% +0.59%
+6% +0.21%

+10% +0.35%
Low +0.54%
High +0.94%

Flight Crew
(FC)

Cabin 
Crew (CC)

Total

+12%
+55%

+29%

 

 

A cost effect of below 1% is considered a low economic impact. The absolute and relative 
indicators thus do not give a uniform picture for charter operators. 

The effect on network carriers can be expected to be somewhere between LCC and charter 
airlines.  

Overall, taking into account the estimated effects on charter operators and the expected 
additional effects on network carriers, options 2 and 3 are considered to have a medium 
negative economic impact (–3, see Table 7 for an explanation of the scores). Option 1 is 
considered to have a low negative economic impact (–1) due to the compliance costs created 
by the safety improvement regarding additional weekly rest after WOCL encroachment. 

 (c) Regulatory coordination and harmonisation 

The FAA proposes a maximum FDP of 13 hours. Unlike the EASA approach, the FAA proposes 
to reduce the amount of FDP once a flight crew member has flown more than 4 sectors, 

                                          
30 Estimates for number of employees from Table 1, page 50. Annual salary estimates from Table 3, Table 4 and 

Table 5. 
31 This assumption is based on the average for LCCs in Figure 1. 
32 Source: Column A: Operator estimates; Column B: Figure 1 assuming LCC figures for charter airlines; Column C: 

Average value from published airline annual reports, see Figure 2. 
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whereas the EASA proposal reduces the FSP as of the 2nd sector flown. As is the case in the 
EASA proposal, the FAA proposal foresees reduction of the amount of FDP during the WOCL 
and for non-acclimatised flight crew members. The FAA proposal also provides some flexibility 
as it foresees that FDPs should not exceed the maximum levels in the FDP table more than 5% 
of the time, while each crew pairing would need to fall within the FDP table 80% of the time. 

Overall, the combined effect of WOCL and sector reduction leads to partly higher and partly 
lower FDP in the FAA NPRM than in the four options proposed there. However, the FAA NPRM 
also proposes shorter rest periods than the options envisaged in the NPA (see paragraph 
5.12). Overall, the impact of all four options on Harmonisation is deemed equivalent.   

 

5.3.4 Conclusion 
Objectives / Criteria Weights

Option 
0

Option 
1

Option 
2

Option 
3

Option 0 Option 1 Option 
2

Option 3

Safety 3 3 1 1 9 3

Environment 2

Social 1

Economic 1 -1 -3 -3 -1 -3 -3

Proportionality 1

Regulatory coordination and 
harmonisation

1

Total 0 8 0 

Scores (unweighted) Scores (weighted)

3

0 

 
Option 1 is the preferred option because: 

 It requires additional weekly rest in order to mitigate against the effects of WOCL 
encroachments on cumulative fatigue. For this reason it has the relatively highest score 
for safety as compared to the other options. 

 It achieves the improved level of safety with relatively limited costs to the industry. 

 
Sensitivity analysis: The preferred option is expected to provide the highest level of safety. 
The result is sensitive to the assessment of the level of safety provided by each option. The 
result is not sensitive to the absolute value of the cost estimate due to the high weight for 
safety in the assessment. 
 
Further research is recommended on: 

 the possible impact of a high level of sectors (>6) on crew alertness. 
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5.4 Consecutive night, early or late duties 

The provisions for consecutive night, early or late duties are currently partly subject to EU-OPS 
Article 8 provisions, i.e. the definition of these requirements are left to the Member States’ 
Competent Authorities. For this reason there is not always a reference option 0 in this block of 
options. 

5.4.1 Options identified 

 
Options 

Possible mitigation 
measures Option 0 

Subpart Q 
Option 1 

 
Option 2 

 
Option 3 

 

a) Definitions 
applicable to this 
section 

Not applicable  Late finish: 01-02 hrs 

 Night duty: 02-05 hrs 

 Early start: 05-06 hrs 
 

 Late finish: 22-02 hrs 

 Night duty: 02-06 hrs 

 Early start: 06-08 hrs 
 

b) Reduce allowable 
FDP/DP for 
consecutive night 
duties  

Not addressed For sole night operations: longer FDP under 
specific patterns (FRMS principles) 
 

10 max FDP in the WOCL 
(Samn-Perelli level 5)  
 

c) Limit the number of 
sectors for 
consecutive night 
duties 

Not addressed Limited to 4 sectors, 
unless under FRMS 

4 sectors on day 1 
to 3,  
3 sectors on day 4, 
2 thereafter  

Limit maximum sectors to 
1 if a single continuous 
block-to-block flight period 
is greater than 10 hours 
and encroaches the 
WOCL  
 

d) Limit the number of 
consecutive night 
duties 

Not addressed None None None 

e) Additional rest after 
consecutive night 
duties 

Not addressed If two or more flight 
duty periods within a  
7-day period encroach 
on all or any portion of 
the window circadian 
low, then the standard 
off-duty period (36 
continuous hours 
within 7 days) be 
extended to 48 hours 
of recovery 

When three or more 
duties are between 
01:00 and 06:59 in 
a 7-day period, the 
36-hour rest is 
increased to 48 
hours  
 

4 local nights following 5 
night duties  

f) Limit the number of 
consecutive early 
starts (see definitions) 
and/or late finishes 
(see definitions) and 
provide an extended 
rest period between 
such series of duties  

Article 8 None, but additional 
conditions on late to 
early transitions  
(see 19-b, Option 3) 

3 consecutive and 4 
max in 7 
consecutive days or 
5 under max FDP 
reduction  
 

No 

g) Limitations on FDP 
for regular services 
with early starts 
and/or late arrivals  

Article 8 None but additional 
conditions on late to 
early transitions  
(see 19-b, Option 3)  
 

Above 3 
consecutive early 
start, FDP limited to 
9 hours  
 

3 without additional limit. 
4 with 1 hour 
FDP reduction 
every day.  

5 with 2 hours FDP 
reduction every day 
+ reduce allowable FDP 
by 45 minutes per each 
sector flown after the first. 
See Nr 30 & 31 
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Options 
Possible mitigation 

Option 0 Option 1 Option 2 Option 3 measures 

 

Subpart Q    

h) Consecutive early 
start duties should 
never start earlier 
than the day before 

No 
 

Yes  

i) Additional rest after 
a series of early starts  

Article 8 No 
 

63 hours rest after 4 or 5  

5.4.2 Safety impact 

 
a) Definitions applicable to this section 

In order to determine the provisions for early starts, night duties and late arrivals, these 
notions have to be clearly defined. However, there is little scientific research that could support 
specific definitions. 

On late finishes, the CAA Paper 2005/04 Aircrew fatigue: a review of research undertaken on 
behalf of the UK Civil Aviation Authority (UK CAA, 2005) identifies that ‘the mean duration of 
sleep starting between 21:00 and 01:00 was greater than seven hours. As the start of sleep 
was progressively delayed, its duration decreased to a value of 2.5 hours in the late 
afternoon.’ This would support the definition of late arrival being after 01:00. Only Moebus 
Aviation (2008, p. 18) suggests that early start should be up to 07:00. 

The elements above, plus the input based on airline operational experience, were used to 
define Options 1, 2 and 3. Further input during the NPA comment period may help us to 
refine these definitions. Option 3 is probably more protective than options 1 and 2 but would 
have higher operational impact. 

b) Reduce allowable FDP/DP for consecutive night duties 

The maximum allowable FDP when the WOCL is encroached has already been addressed under 
5.3.2 h). The question here is whether some alleviation could be given for operators 
conducting only night operations. Moebus Aviation (2008, p. 36) points out that there is little 
scientific evidence that the FDP provisions should be relaxed for sole night operations. It 
therefore recommends applying standard provisions. Derogation beyond the established limits 
should only be allowed in conjunction with FRMS. 

This is reflected by Options 1 and 2. Option 3 is the most restrictive with maximum 
allowable FDP values lower than those from Subpart Q. 

 

c) Limit the number of sectors for consecutive night duties 

Subpart Q (Option 1) currently does not limit the number of sectors for consecutive night 
duties. However, alertness simulations conducted with the SAFE model clearly indicate that the 
alertness level for night operation is in the lower zone (around 5 on the Samn-Perelli scale) 
and is sensitive to the number of sectors flown (see section 7.1.4). Option 1 therefore limits 
the number of sectors for consecutive night duties to 4. Furthermore, option 1 is consistent 
with research results (see 6-d below) which show that with consecutive sole night operations 
the first night is the more penalising. On the next consecutive nights, the body clock becomes 
progressively adapted to the night pattern. Option 1 also envisages that flight crew may fly 
more than 4 sectors, but then only under Fatigue Risk Management. 

On the basis of the French DGAC regulation, Option 2 proposes a limitation of the number of 
sectors for sole night operations. The number of sectors decreases when the number of 
consecutive nights increases. However, no scientific research would support this approach. 

Option 3 is even more restrictive, but alertness modelling with SAFE suggests that the 
additional safety benefit over options 1 and 2 would be limited. 
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d) Limit number of consecutive night duties 
While Sleep Patterns of aircrew on Charter/air haulage routes (Spencer, 1997) recommends to 
limit the number of consecutive night duties, the Qinetiq study on DHL night operation (UK 
Civil Aviation Authority, 2004), quoted by CAA Paper 2005/04 Aircrew fatigue: a review of 
research undertaken on behalf of the UK Civil Aviation Authority (UK CAA, 2005) identifies ‘no 
evidence of an increase of fatigue over four consecutive nights’. 

Also, Support for CAP 371 from research findings (UK CAA) states that ‘… preliminary results 
from a study of freight operations suggest that there is little increase in fatigue over 4 
consecutive nights. It may therefore be possible in future to relax the guidelines for this type 
of operation’. 

For this reason, neither option proposes a limitation of consecutive night duties. 

 

e) Additional rest after consecutive night duties 

There is scientific evidence suggesting that additional rest after consecutive night duties is 
required in order to mitigate against cumulative sleep debt. For this reason Sleep Patterns of 
aircrew on Charter/air haulage routes (Spencer, 1997) recommends additional rest between 
consecutive night duties. The Principles and guidelines for duty and rest scheduling in 
Commercial Aviation ‘NASA Study’ (Dinges, 1996) recommends that ‘if two or more flight duty 
periods within a 7-day period encroach on all or any portion of the Windows circadian low, then 
the standard off-duty period (36 continuous hours within 7 days) be extended to 48 hours 
recovery’. 

The Railway Safety – impact of shiftwork and fatigue on safety (Folkard, 2000) on Railway 
Safety notes that: ‘successive night shifts result in a cumulative sleep debt which is best 
mitigated by at least two days rest (avoiding an early shift on the return to work)’. It further 
notes that ‘a number of studies done in industry have reported increases in accident risk over 
at least four successive night shifts (…)’.33 The Railway Safety – impact of shiftwork and 
fatigue on safety (Folkard, 2000) therefore recommends: ‘Having worked two or three 
consecutive night shifts it is important that staff are able to have sufficient sleep to fully 
recover. This requires two full nights’ sleep after the consecutive night shifts, without an early 
start after the second night. In order to ensure this is achieved (and commuting time does not 
leave too short a period for rest), it is considered optimum that 54 hours or more should 
elapse between the end of the consecutive night shifts and the next shift.’ 

Option 1 is derived from the NASA recommendation [Principles and guidelines for duty and 
rest scheduling in Commercial Aviation ‘NASA Study’ (Dinges, 1996)] but is made consistent 
with Option 1 of item 5.3.2 i). 

Option 2 follows the NASA recommendation [Principles and guidelines for duty and rest 
scheduling in Commercial Aviation ‘NASA Study’ (Dinges, 1996)] on additional rest. 

Option 3 follows DGAC-F current regulations where four local nights are to follow 5 night 
duties. 

Option 1 is considered a significant safety improvement as it better protects the recovery 
sleep. This assessment is supported by the worst case analysis with SAFE in Annex 7.1 which 
indicates that with a high duty load night duties can become critical. Option 1 mitigates this by 
providing additional rest. 

There is no scientific evidence that Option 3 would in reality be more protective that Options 1 
and 2 as it only applies to 5 consecutive night duties. 

 

f) Limit the number of consecutive early starts (see definitions) and/or late finishes (see 
definitions) and provide an extended rest period between such series of duties 

Subpart Q currently leaves it to NAAs how to mitigate possible cumulative fatigue from 
consecutive early starts (EU-OPS Article 8 provision). There is some scientific evidence to 

                                          
33 ‘Relative to the first night shift, the risk is increased by about 15% on the second night shift, by about 30% on the 

third night shift and by 50% on the fourth night shift.’ 
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suggest that series of early starts need to be limited. For example the CAA Paper 2005/04 
Aircrew fatigue: a review of research undertaken on behalf of the UK Civil Aviation Authority 
(UK CAA, 2005) identifies that ‘during schedules involving consecutive early starts, the sleep 
deficit accumulated and levels of alertness on retiring to bed tended to deteriorate.’ However, 
the CAA Paper 2005/04 Aircrew fatigue: a review of research undertaken on behalf of the UK 
Civil Aviation Authority (UK CAA, 2005) does not recommend any limit. The Sleep Patterns of 
aircrew on Charter/air haulage routes (Spencer, 1997) also recommends to ‘limit the number 
of consecutive early starts’ without any clear guidance on how this should be implemented. 

The Railway Safety – impact of shiftwork and fatigue on safety (Folkard, 2000), on railway 
safety, notes and recommends that: ‘Due to the cumulative sleep deficit of working early 
shifts, it is considered best if the number of consecutive early shifts is restricted to three or 
four to minimise the build up of fatigue.’  

Option 1, like Option 3, does not include any limit, but addresses the issue in conjunction with 
Option 3 of 5.14.1-b. Under this section the issue of transitions between early starts and late 
arrival and late arrival and early starts is discussed and addressed. Based on operational 
experience of the Rulemaking Group members and SAFE simulations (see Annex 7.1) it is 
acknowledged that more than a series of early starts, the transition between early/late and 
late/early, have a significant impact on fatigue. Option 3 of 5.14.1-b addresses this by 
introducing one local night at home base between such duty transitions. 

Option 2 based upon CAP 371 directly reflects the scientific studies above. It should be noted 
however that those scientific studies focus mainly on early starts, not late finishes, and identify 
in particular their impact on cumulative fatigue. However, Option 2 provides a mitigating 
measure mainly on transient fatigue by limiting FDP. 

In conjunction with Option 3 of 5.14.1-b, Option 1 is deemed to have the same positive safety 
impact as Option 2 compared to Option 3. Therefore Option 2 is deemed to have a low 
positive safety impact compared to Option 3. 

 

g) Limitations on FDP for regular services with early starts and/or late arrivals 

In relation to Options 2 and Option 3 f) above, a further limitation of the FDP for regular 
services with early starts and/or late arrival may be considered as a reasonable mitigating 
measure. 

This is reflected by Option 2 (based on UK Rules) and Option 3 (based on French rules). 

Option 2 is more protective than Option 3. 

Consistently, Option 1 does not include any limit and has also to be considered in conjunction 
with Option 3 of 5.14.1-b. Option 3 is not considered effective as it does not provide 
additional rest, which is the most effective mitigation measure against cumulative fatigue. 

 

h) Consecutive early start duties should never start earlier than the day before 

Moebus Aviation (2008) recommends that ‘when scheduling early morning duties it is 
important to ensure that the start times are not advanced on consecutive days (i.e. if duty 
start times change from day to day they should start later rather than earlier) as this will 
impact on the time available for sleep and the recovery period.’ The practicality of this possible 
mitigating measure is questionable, as this equation (FDP + Rest = 24 hours) would lead to 
the flight crew member who has completed the shortest FDP receiving the longest rest period: 
FDP = 10 hours  rest = 14 hours minimum to keep to timing but rest period = 18 hours if 
the FDP only comes to 6 hours.  

Option 3 reflects the Moebus Aviation proposal, but there is no evidence that it would provide 
any safety gain as compared to Options 1 and 2. 

 
i) Additional rest after a series of early starts 
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In relation to f) above, additional rest after a series of early starts may be considered as an 
effective mitigating measure. This is also supported by the Sleep Patterns of aircrew on 
Charter/air haulage routes (Spencer, 1997), which recommends recovery sleep after no more 
than 3 consecutive early starts, and the Alertness during short haul operations, including the 
impact of early starts (Spencer, 2002) which states that fatigue is more pronounced when 
several early starts are operated without an intervening rest day. 

Option 3 reflects these recommendations. However, based on the SAFE assessment both 
options would have only a low to negligible positive impact on safety as compared to Options 1 
and 2, which foresee no additional rest. 

 

Safety impact summary: All options proposed (1–3) are expected to provide an equivalent 
medium positive safety impact (+3). The safety benefits of Option 1 result in conjunction with 
the mitigation measures against duty transitions between late/early/night which is considered 
the most effective mitigation measure. Additionally, the option provides additional rest after 2 
or more night duties within a 7-day period. The safety benefit of Option 2 results from 
additional rest after night duties. Option 3, finally, is more protective as regards the definition 
of late finish, early start and night duty, but does not foresee mitigation for transitions.  

 

5.4.3 Other impacts 

(a) Social 

All options are deemed to have no negative social impact. 

(b) Economic 

Additional rest following night duties in Option 1 is expected to have a low negative impact. 
The more restrictive requirements on FDP in Option 2 — and as regards the definitions in 
Option 3 regarding early starts and night duties — are expected to have a medium negative 
impact on crew productivity. Some of the effects may be cushioned by taking the new 
restrictions into account when the rosters are designed. This is an initial assessment and the 
Agency welcomes any data and assessment from stakeholders on this issue. 

c) Regulatory coordination and harmonisation 

The FAA proposes to permit consecutive night time flying, constrained only by 30-hour 
consecutive rest required for any 168-hour period, as long as there is an opportunity to rest in 
a suitable facility during the flight duty period. As proposed, this sleep opportunity would have 
to comport with the proposed split duty requirements for extending a flight duty period. Should 
no such opportunity be provided, a carrier could not assign a flight crew member to more than 
three consecutive night time FDPs. This approach differs from all four options proposed in this 
NPA. The impact on these four options on harmonisation is therefore deemed equivalent. 
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5.4.4 Conclusion 

Objectives / Criteria Weights

Option 
0

Option 
1

Option 
2

Option 
3

Option 0 Option 1 Option 
2

Option 3

Safety 3 : 3 3 3 : 9 9

Environment 2 : :

Social 1 : :

Economic 1 : -1 -3 -3 : -1 -3

Proportionality 1 : :

Regulatory coordination and 
harmonisation

1 : :

Total 8 6 

Scores (unweighted) Scores (weighted)

9

-3

6 
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Option 1 is the preferred option because: 

 It ensures the highest level of safety due to: 

o additional rest after 2 night duties, 

o mitigation against the effect of early-to-late and late-to-early transitions; 

 Of the lower cost to the industry compared to Option 2 and 3. 

 
Sensitivity analysis: The preferred option provides an equivalent level of safety compared to 
Options 2 and 3. The result is sensitive to the assessment of the level of safety provided by 
each option. The result is not sensitive to the absolute value of the cost estimate, but to the 
relative assessment of Option 1 being the most cost-effective. 
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5.5 Planned duty extensions 

5.5.1 Options identified 

 

Options 
Possible mitigation 
measures Option 0 

Subpart Q 
Option 1 

 
Option 2 

 
Option 3 

 

a) Maximum limit on 
extension 

1 hour + 3 conditions 
on WOCL/Sectors  

1 hour + 3 conditions 
on WOCL/Sectors 
Replace the 11:45 
limitation by no 
extensions in the 
18-22 window except 
under FRMS  

1 hour, FC, 30 min CC 
(+ 11 conditions) 
Replace the 11:45 
limitation by no 
extensions in the  
18-22 window except 
under FRMS 

0 hours, or 1 hour (+ 
clarify computation ref. 
EASA Committee 
discussions) and no 
extension in the 5-8 
and 18-22 windows) 
 

b) Restriction on the 
number of times that 
week/month 
extensions are 
allowed 

2 times per 7 days 
 

3 times a month  
 

No extension 
 

c) Extra rest 
requirements 
surrounding the 
extended duty  

Augmented rest 2 hours before plus 2 after, or 4 
after 

Day off before and 
after  
 

No extension 

d) Notification of the  
1-hour extension 

No  12 hours in advance, or prior to minimum rest N/A 
 

5.5.2 Safety impact 

a) Maximum limit on extension 

EU-OPS Subpart Q (Options 1 and 2) includes a provision for a planned 1-hour extension. The 
extension is limited depending on the number of sectors and the WOCL encroachment:  

 extensions are not allowed for a basic FDP of 6 sectors or more; 

 where an FDP encroaches on the WOCL by up to 2 hours extensions are limited to up to 
four sectors; 

 where an FDP encroaches on the WOCL by more than 2 hours extensions are limited to 
up to two sectors.  

A similar provision exists in CAP 371. Both regulations differ in that Subpart Q authorises the 
use of this extension twice a week, while CAP 371 authorises it 3 times a month as reflected in 
Option 2. The difference of approach is difficult to justify from a scientific point of view, as 
there is no evidence that more frequent FDP extension would have a cumulative impact. 
Therefore, beyond the frequency of such extension, the actual question is whether such 
extensions (which per se induce a higher risk of being fatigued) can be authorised, and if so, 
whether appropriate mitigating measures are in place. 

The Moebus Aviation report (2008, p. 15) is quite clear: ‘The provisions of EU-OPS for the 
maximum basic FDP of 13 hours (extending up to 14 hours) are not in keeping with the body 
of scientific evidence’. However, in this report no mention is made of the increased rest period 
required by Subpart Q in case of an extension (2 hours before + 2 after or 4 hours after the 
extended FDP). There is no scientific evidence telling us that this mitigating measure is 
appropriate or not.  

The Paper for the European Transport Safety Council (ETSC) ‘meeting to discuss the role of EU 
FTL legislation’ (Akerstedt, 2003) ‘… has no objection to an FDP of 12 hours during the day, 
but does not support FDPs as long as 14 hours for early starts.’ 

The NASA Study (Principles and guidelines for duty and rest scheduling in Commercial Aviation 
‘NASA Study’ (Dinges, 1996) recommends that ‘an extended cumulative flight duty period 
should be limited to 12 hours within 24 hours’ (in the context of a 10-hour max FDP 
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recommendation) ‘to be accompanied by additional restrictions and compensatory off-duty 
period’. It also recommends that ‘there be no extended flight duty period that encroached on 
any portion of circadian low’. 

Options 0, 1 and 2 propose an 1-hour extension with different mitigation measures. 
Considering these measures there is no evidence that Option 3 (no extension) would have a 
significant positive safety impact. 

The results from the SAFE model analysis (see paragraph 7.1.5) indicate that company 
extensions need to be carefully monitored as they do increase fatigue, albeit not by a large 
margin. A special focus should be on flights with reporting times between 18:00 and 22:00. 
For this reason, Option 1 and 2 require monitoring the use of extensions through the 
company’s FRMS. This would have a low positive safety impact as compared to Option 0. 

Option 3 would forbid planned extensions. As a subset of Option 3, the possibility to forbid 
only the combination of early start (5–8 window) or afternoon/late starts (14–22) with an 
extension was also evaluated. The simulations made with the SAFE model (see above) did not 
show any significant positive safety impact for the 05:00–08:00) window, as the alertness 
scores in the area remain at reasonably high level with the 1-hour extension, and a slight 
improvement in the 14:00–22:00 window. 

Therefore Option 3 is deemed equivalent to Options 1 and 2 in terms of positive safety impact. 

 

b) Restriction on the number of times that week/month extensions are allowed 

The Principles and guidelines for duty and rest scheduling in Commercial Aviation ‘NASA Study’ 
(Dinges, 1996) recommends that ‘extended flight duty periods can be scheduled for a 
cumulative total of 4 hours within a 7-day period’, which means for example two extensions of 
2 hours per week. This would thus support the current Subpart Q approach. Options 0 and 1 
include two duty extensions per week, Option 2 three times a month (CAP 371). Based on the 
Principles and guidelines for duty and rest scheduling in Commercial Aviation ‘NASA Study’ 
(Dinges, 1996) and the SAFE simulation these options are considered to provide an equivalent 
level of safety. 

 
c) Extra rest requirements surrounding the extended duty  

The Principles and guidelines for duty and rest scheduling in Commercial Aviation ‘NASA Study’ 
(Dinges, 1996) recommends that ‘the subsequent 10-hour required off-duty period should be 
extended by the same duration of the flight duty period extension’. Options 0, 1 and 2 include 
extra rest requirements (based on Subpart Q and CAP 371) which go beyond the above 
recommendation. They are therefore deemed equivalent in terms of safety. 

 

d) Notification of the 1-hour extension 

Although no scientific research has addressed this issue so far, prior notification of the 1-hour 
extension sufficiently in advance seems to be a good practice that could be included in related 
guidance material. This is reflected in Option 1 and 2 and could have a positive impact on 
safety. 

 
Safety impact summary: Options 1 and 2 require FRMS monitoring for extensions between 
18:00 and 22:00. For this reason they are judged to provide a low safety improvement (+1) 
over Option 0 and 3. Option 3 is the most restrictive and does not allow a company extension 
between 05:00 and 08:00. However, this did not result in a significant safety improvement 
according to the SAFE model. Option 3 therefore is estimated to provide only a low safety 
improvement (+1) over the current provisions. 
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5.5.3 Other impacts 

(a) Social 

All options are deemed to have no negative social impact. 

(b) Economic 

Planned company extensions give additional flexibility to the operator to schedule up to  
14 hours of FDP twice per week with certain mitigation measures. The extent to which any 
changes to this provision would impact an airline depends on the degree to which it currently 
uses the flexibility (or will need to use it in the future). The need to use this kind of flexibility 
partly depends on the routes operated and the business model. 

Option 1 is a refinement of current Subpart Q requirements and is thus expected to cause 
negligible additional costs. Option 2 is more restrictive and modelled after current CAP 371. 
For continental operators, which operate to Subpart Q, one can assume a low negative 
economic effect to adjust to these provisions.  

Option 3 certainly would require the most significant adjustment as company extensions would 
no longer be allowed. As a subset of Option 3, the potential fatigue hazard created by company 
planned extension to the allowable FDP was discussed for one of the more critical times of the 
day, i.e. early reporting time between 05:00 and 08:00 or between 18:00 and 22:00. 

Figure 6 gives an overview of how this would affect the maximum allowable FDP for 1–2 sector 
flights. The blue line represents the current Subpart Q provisions (Option 0 and 1). One can 
see that these options allow for FDP extensions 1 hour between 06:00 and 08:00 and some 
reduced extension between 05:00 and 06:00 due to the WOCL encroachment. 

Figure 6: Options for maximum allowable FDP with extension 
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The economic effects of introducing such a new provision depend on the individual flight plans 
of airlines and more concretely on how many of their flights leave before 8:00 and require an 
FDP of more than 13 hours. 

For a typical Low Cost Operator operating 2, 4 or 8 sectors with two crews between 05:00 and 
23:00 the additional requirement in Options 2 and 3 would not pose a significant problem. The 
maximum FDP limits are unlikely to restrict their operations under the current conditions. 

 
 



 NPA 2010-14 20 Dec 2010 
 

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet. 

Page 82 of 244 

Charter operators would be affected the most. According to charter operators34, 15% to 51% 
of charter flights depart before 08:00. More significantly, due to their networks and flight 
patterns their FDPs tend to be closer to the limits currently allowed. Charter operators 
therefore estimate that the proposal would require between 1% and 9% more flight crew and 
2% to 10% more cabin crew in order to continue operating the same routes. For all charter 
airlines this could mean a cost increase of between 13 and 87 million Euro. Such a cost 
increase is categorised as a medium negative effect (see Table 7, p. 53). The Agency considers 
this an initial static effect without adjustment by the operator. This adjustment would be 
expected to decrease the costs of the years of implementation. The costs are therefore likely 
to be overestimated. However, it is clear that this option would be more costly than Option 1 
and 2 described above. 

Table 10: Annual cost estimate for charter operators  
‘No company extension 05:00–08:00’ (Option 3)35 

  
Estimated No 
of Employees 

(A) 

Typical 
Annual 
Salary 

(B) 

Total Cost 
Employees 

(A × B) 

Additional 
staff 

requirement 
(D) 

Change in 
Labour Cost 

Cabin Crew              9,663  € 40,191 € 388,358,699 +2% € 7,767,174 
    +10% € 38,835,870 
Flight Crew              4,145  € 127,832 € 529,895,344 +1% € 5,298,953 
    +9% € 47,690,581 
Total       Low € 13,066,127 
        High € 86,526,451 

 

Another indicator is to estimate the percentage cost increase. If one assumes about 12% of 
the total costs to be personnel costs36, this would translate in an overall cost increase in the 
order of 0.2% to 0.9% at company level for charter operators.. 

Table 11: Annual relative cost estimate for charter operators  
‘No company extension 05:00–08:00’ (Option 3)37 

Personnel 
Category

Additional 
Staff 

Requirements
(A)

Share of 
Personnel 
Costs in 

Total Costs
(B)

Share of CC and 
FC Cost in Total 
Personnel Cost

(C)

Change in 
Total Cost
(A×B×C)

+2% +0.13%
+10% +0.66%
+1% +0.03%
+9% +0.31%

Low +0.17%
High +0.97%

Flight Crew
(FC)

+12%
+55%

Cabin 
Crew (CC) +29%

Total
 

Overall, this a medium negative economic impact (–3). While the absolute value of the costs 
may be overestimated, the relative costs compared to Options 1 and 2 appear to be correctly 
reflected. 

                                          
34 Based on a sample of 7 airlines, 6 of which operate under a Collaborative Labour Agreement. 
35 Sources: Column A: Table 1; Column B: Table 3 to  

Table 5; Column D: Operator estimate. 
36 Based on the data for LCC in Figure 1: Cost breakdown of major European airlines. 
37 Sources: Column A: Operator estimates; Column B: Figure 1 assuming LCC values for charter airlines; Column C: 

Average value from published airline annual reports. 
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c) Regulatory coordination and harmonisation  

The FAA proposes a maximum FDP of 13 hours without an extension, as in Option 3 above. 

5.5.4 Conclusion 
Objectives / Criteria Weights

Option 
0

Option 
1

Option 
2

Option 
3

Option 0 Option 1 Option 
2

Option 3

Safety 3 1 1 1 3 3

Environment 2

Social 1

Economic 1 -1 -3 -1 -3

Proportionality 1

Regulatory coordination and 
harmonisation

1 1 1

Total 0 3 2 

Scores (unweighted) Scores (weighted)

3

1 

 
 
Options 1 is the preferred option, because: 

 It achieves an equivalent level of safety at the lowest cost to the industry. 

 
Sensitivity analysis: The preferred option provides an equivalent level of safety compared to 
Option 2 and 3. The result is sensitive to the assessment of the level of safety provided by 
each option. The result is not sensitive to the absolute value of the cost estimate, but to the 
relative assessment of Option 1 being the most cost-effective. 
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5.6 Duty extension by in-flight rest 

5.6.1 Options identified 

The provisions for FDP extension due to in-flight rest are currently subject to EU-OPS Article 8 
provisions, i.e. the definition of the requirements are left to the Member States’ Competent 
Authorities. For this reason there is no reference option 0 in this block of options. 

 
Options 

Possible mitigation 
measures Option 0 

Subpart Q 
Option 1 
 

Option 2 
 

Option 3 
 

a) Consistent in-flight 
relief planning 

Article 8 Annotate crew position on the roster (relief/operating) Company 
procedures — Industry Best Practice  
 

b) Augmented 
flight/cabin crew when 
applicable  

Article 8 Depends on basic max FDP and possible FDP 
extension and the rest facilities requirements.  
Augmented crew operations must commence 
their FDP as an augmented crew. No single crew 
member can start a positioning sector to then 
augment a crew. 

Depends on basic max 
FDP and possible FDP 
extension and the rest 
facilities requirements  
 
 
 

c) Minimum rest 
period onboard 
required  

Article 8 Minimum 1 hour 
(Dutch law) or 1h30 
rest taken continuously  
Guidance: crews 
should not return to 
the controls within 30 
minutes of waking, 
after bunk rest 
 

Minimum rest period of 
1h30 for all crew 
members and 2 hours 
for those at the control 
at landing. 
 
Guidance: crews 
should not return to the 
controls within 30 
minutes of waking, 
after bunk rest 
 

Minimum rest period of 
1h30 for all crew 
members  
Guidance: crews 
should not return to the 
controls within 30 
minutes of waking, 
after bunk rest 
 

d) Extension of FDP 
dependent on type of 
onboard rest facilities 
and number of 
additional crew carried  
(See definitions of 
onboard rest 
facilities below) 

Article 8 Extension calculated 
by the type of rest 
facilities (no extension 
for an economy seat) 
Cockpit and cabin 
crew : 

 15h with reclining 
seat class B 

 16h with reclining 
seat class A  

 18h with bunks 
available  

Irrespective of WOCL  
50% of rest in a bunk, 
33% in a seat 
accounts for the 
extension  
 

Extension calculated 
by the type of rest 
facilities (no extension 
for an economy seat) 
Cockpit and cabin 
crew: 
With 3 flight crew 
members: 

 up to 15 hours 
with Class 3 rest 
facilities; 

 up to 16 hours 
with Class 2 rest 
facilities; 

 up to 17 hours 
with Class 1 rest 
facilities  

With 4 flight crew 
members: 

 up to 16 hours 
with Class 3 rest 
facilities; 

 up to 17 hours 
with Class 2 rest 
facilities; 

 up to 18 hours 
with Class 1 rest 

Extension calculated 
by the type of rest 
facilities (no extension 
for an economy seat) 
Cockpit and cabin 
crew : 

 16h with seat rest 
seat(Class 2 & 3)   

 18h with bunks rest 
(Class 1) 

 
Extension counts for: 
Class 1: FDP may be 
extended by 75% of 
the in-flight rest; 
Class 2: 56%; 
Class 3: 25% of the 
rest. 
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Options 
Possible mitigation 
measures Option 0 

Subpart Q 
Option 1 
 

Option 2 
 

Option 3 
 

facilities  
Irrespective of WOCL 
 
 
 

e) Use of depart 
window to optimise 
crew alertness during 
critical phases of flight 

Article 8 Guidance:  

 Best start time to be 08:00 to 12:59 hrs.  

 Flight Safety Foundation research on ULR operations. Should be used on 
sectors over 16 hours of Flight Time or FDP’s 18 hours or more. 

 

f) Requirement of prior 
notification of crew 
position for optimal 
rest planning 
(operating or relief 
crew) 

Article 8 Guidance: the operator to set up a system to highlight operating or relief 
crew on the roster (Industry best practice) 
 

g) Limit the number of 
sectors  
 

 16-hour extension: 
max 4 sectors,  
30-minute reduction 
for each sector from 
the third sector 
onwards 
18-hour extension: 
max 2 sectors  
 
 

max 3 sectors,  
30-minute reduction for 
the third sector  

None 

h) Augmented Cabin 
Crew  

 No augmented cabin 
crew requirement;  

EU-OPS minimum 
crew number.  

 

No augmented cabin 
crew requirement  

EU-OPS minimum 
crew number.  

The minimum in-flight 
rest for Cabin Crew 
shall be based on the 
difference between the 
basic FDP from 
paragraph 1-(a) above 
and the extended FDP, 
in accordance with a 
specific table. 
 

No augmented cabin 
crew requirement;  

EU-OPS minimum 
crew number.  

 

i) Minimum rest at 
destination  

 Rest is to be 14 hours or the preceding duty period, whichever is the 
greater.  
 



 NPA 2010-14 20 Dec 2010 
 

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet. 

Page 86 of 244 

 
Definition of onboard rest facilities: 
 
Option 1: 
 
Bunk 
A facility onboard an aircraft screened from the cockpit and passenger cabin, which can 
darkened and in which horizontal rest can be enjoyed. 
 
Seat class A 
A seat not in the cockpit, screened from the passengers by at least a curtain, which is at least 
as wide as a business class seat and has more pitch than an economy class seat, with minimal 
40° recline and has a fully integrated leg and footrest. Adjacent seat(s), not separated by an 
aisle, may only be occupied by another crew member. 
 
Seat class B 
An economy class passenger seat, not in the cockpit, screened from the passengers at least by 
a curtain. Adjacent seat(s), not separated by an aisle, may only be occupied by another crew 
member. 
 
Option 2 and 3: 
 

‘Class 1 rest facility’ means a bunk or other surface that allows for a flat sleeping position 
and is located separate from both the flight deck and passenger cabin in an area that is 
temperature controlled, allows the crew member to control light, and provides isolation 
from noise and disturbance. 

‘Class 2 rest facility’ means a seat in an aircraft cabin that allows for a flat or near flat 
sleeping position, which is separated from passengers at least by a curtain to provide 
darkness and some sound mitigation; and is reasonably free from disturbance by 
passengers or crew members. 

‘Class 3 rest facility’ means a seat in an aircraft cabin or flight deck that reclines at least 
40 degrees, provides leg and foot support and is separated from passengers at least by a 
curtain to provide darkness and some sound mitigation. Adjacent seats shall not be 
occupied by passengers. 

 

5.6.2 Safety impact 

 
a) Consistent in-flight relief planning 

Reflects industry best practices — included in all three options. 

 

b) Augmented flight/cabin crew when applicable  

The Haj operation: alertness of aircrew on return flights between Indonesia and Saudi Arabia 
(Spencer, 1999) states that ‘… results support the recommendation that unaugmented flight 
duty periods should not exceed 10 hours overnight’. This has to be seen in the context of CAP 
371 requirements permitting a max FDP across the night of no more than 10 hours. The 
alertness of aircrew on the London-Sidney route: comparison with predictions of a 
mathematical model (Spencer, 1999) also suggests augmented crew above 10 hours of flight. 

However, as in essence augmented crew are required for operations where more than the max 
FDP is needed, the need for 1 or 2 augmented crew members will depend on the basic max 
allowable FDP and the possible FDP extension, itself dependent on the crew rest facilities. 
Therefore all three options reflect this approach. Option 1 and 2 include an additional 
requirement based on industry’s best practice, which may have a low positive safety impact. 
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c) Minimum rest period onboard required 

There is no clear scientific evidence on the minimum rest period onboard for augmented crew. 
National practices vary. The Netherlands require 1 hour, France requires 1h30, reflected by 
Option 1, the United Kingdom requires 3 hours (Option 2). Option 3 is an intermediate option 
where 2 hours of continuous rest would be required for the crew at the controls during landing. 
Option 3 is derived from the FAA NPRM. 

Options 2 and 3 should have a low positive safety impact as compared to Option 1 although 
this is not clearly confirmed by scientific studies. Moebus Aviation (2008) also recommends 
crews not to return to the controls within 30 minutes of waking, after bunk rest. This guidance 
has been included in all three options. 

d) Extension of FDP dependent on type of onboard rest facilities and number of additional 
crew carried 

The most complete study on FDP extension by in-flight rest is the TNO report [Extension of 
flying duty period by inflight relief (Simon, 2007)]. It recommends to ‘allow an extension of the 
FDP based on the duration of the rest period available to the pilot […] and on the environment 
which is available for rest’. It also concludes that ‘the allowable extension should depend on 
whether the crew is acclimatised’. These conclusions are reflected by the Moebus Aviation 
report (2008). 

The TNO report also recommends that ‘if augmentation is only by one additional pilot, the 
maximum FDP should be 16 hours. Finally, the TNO report proposes to give no credit to rest in 
an economy seat, although ‘no data are available concerning onboard sleep in a normal 
economy class seat’. However, ‘based on laboratory data and ergonomic considerations, sleep 
in a [economy] seat is considered to be degraded to 0% of bunk/Class I seat’ because: 

• The seat does not recline more than 40 degrees and has no adequate foot and leg rest 
which diminishes the probability of recuperative sleep; 

• Space around the seat is not sufficient to create adequate separation from passengers or 
guarantee any privacy; 

• A majority of passengers are unable to sleep at all in an economy seat. Some succeed in 
obtaining some sleep, but they often feel a general malaise after sleeping in a cramped 
position. 

The ‘Class B’ seat proposed in Option 1 for a 15-hour extended FDP is a Class 1 economy seat, 
isolated from the passengers by a curtain. 

Other available studies show somehow different results: while TNO considers that 75% of the 
time spent in a bunk may be counted as actual sleep, AC No: 120-100 Basics of Aviation 
Fatigue [Federal Aviation Administration (FAA) AFS-200, 2010)] states that ‘… flight crews who 
had a 7 hour sleep opportunity obtained, on average, only 3 hours 25 minutes of bunk sleep’. 

Support for CAP 371 from research findings (UK CAA) states: ‘The reduction in the duty 
extension in CAP 371 for rest in a seat, rather than a bunk, is consistent with the research 
findings’. 

Based on the above:  

 All three options require the extension to be based on the type of rest facilities; 

 Options 2 and 3 include no possibility for extension for economy class seats; 

 Option 3 also considers the time spent in the rest facility. 

 

The proposed extensions are based on Dutch rules (Option 1), industry practice (Option 2) and 
the UK CAA rules (Option 3). Option 1 includes the possibility for shorter FDP extension with a 
reclining Class B seat. There is no scientific data which could indicate different safety impact 
between Options 2 and 3. With this in mind, it seems reasonable to say that due to the 
exclusion of the economy seat, Options 2 and 3 are more protective than Option 1 as regards 
rest facilities. 
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Additional evidence on the safety impact of the quality of in-flight rest in an economy seat can 
be derived from Icelandic AAIB report M-03707/AIG-19 on a serious runway excursion incident 
at Kevlavik airport. The report concluded that ‘it is very likely that the crew was fatigued and 
that the fatigue led to performance impairments’. The AAIB therefore recommended amending 
the OPS FTL scheme and taking into account the type of rest facility. Options 2 and 3 address 
this recommendation by not allowing economy seats for extension due to in-flight rest and 
limiting the maximum extension depending on the seat class. Option 1 on the other hand 
would allow economy seats as an in-flight rest facility for all European operators and is thus 
judged to have a low negative safety impact. 

Option 2 implies that the WOCL encroachment is already taken into account in the basic FDP 
and that the effect of working during the WOCL is compensated by the more effective rest 
during the WOCL. Therefore there is no need to include additional limit for the extended FDP 
based on WOCL encroachment. A modelling exercise with SAFE appears to support this 
approach (see Section 7.1.7).  

The TNO report recommends the allowable extension should depend on whether the crew is 
acclimatised. However, in relation to the section on time zone crossing, all related options 
already take account of the acclimatisation in the basic FDP calculation. Following the same 
logic as for the WOCL, no option includes additional limitation for non-acclimatised crew. 

Concerning the credits for rest depending on rest facilities, Options 2 and 3 reflect the 
recommendations of the available scientific studies. 

e) Use of depart window to optimise crew alertness during critical phases of flight 

Research shows that best start time could be used in order to optimise crew alertness. This 
could be use as guidance material. Included in all options. 

f) Requirement of prior notification of crew position for optimal rest planning (operating or 
relief crew) 

Industry best practice. Included in all options. 

g) Limit the number of sectors  

Some national regulations (France) include additional limitations on the number of sectors 
reflected in Option 1, and some do not (UK) as in Options 2 and 3. Scientific data is missing in 
this area. FDP sector reduction being already taken into account in the basic FDP calculation, 
the need for further limitations as in Option 1 seems difficult to justify. 

h) Augmented Cabin Crew 

Moebus Aviation (2008) recommends that ‘From the viewpoint of general health, physiological 
needs, and required levels of alertness, the same requirements for cockpit and cabin crew 
should be applied’. It also indicates that ‘there are no specific data concerning the total 
number of flight attendants needed in case of an extended FDP and there are no specific data 
of in-flight rotation practices. Therefore, we cannot give a science-based recommendation’.  

Options 1 and 3 reflect current practice (UK, France) and scientific evidence that the same 
rules should apply for flight and cabin crew as concerns the FDP extension. Option 2 reflects a 
differentiated approach for Cabin Crew, taking into account airlines’ operational experience. 

Concerning the need to augment or not the number of cabin crew, it is considered that the 
subject is already addressed by the EU-OPS (and future EASA OPS) requirements on the 
minimum number of cabin crew. This is also reflected by all options. 

i) Minimum rest at destination 
No scientific data. All three options are based upon current DGAC-F rules: The duration of the 
preceding duty period or 14 hours, whichever is greater. No difference in safety impact 
between the options. 

Safety impact summary: As a key feature all three options require the extension to be based 
on the type of rest facility onboard. Options 2 and 3 provide a higher level of safety as they do 
not allow in-flight rest in economy seats. While Option 3 better reflects the scientific data on 
FDP credit per in-flight rest time, Option 2 includes lower limits for the FDP extensions. For 
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these reasons Options 2 and 3 are considered to have a similar, low positive safety impact 
(+1).  

 

5.6.3 Other impacts 

(a) Social 

All options are deemed to have no negative social impact. 

(b) Economic 

The set of options developed for duty extensions with augmented crew does not contain a 
reference option as this area was left to the Member States (‘Article 8 provisions’). It is 
therefore only possible to assess the relative merit of the options defined. 

Both network carriers and charter airlines operate routes that require FDP beyond 14 hours. 
The economically most relevant difference between the options above is in the type of rest 
facility (Class A, B and bunks in Option 1; Class 1, 2 or 3 in Options 2 and 3, as defined above) 
available to the member of crew resting and the associated FDP extension possible, as well as 
the minimum rest per crew member. 

Option 1 allows for 3 different seat classes, including an economy seat, and associated levels 
of FDP. This provides the greatest flexibility to the operators. The possibility to schedule  
15 hours with a Class B seat can be expected to have a positive impact on charter operators 
which serve long haul destinations, but would otherwise have to fit additional rest facilities on 
their aircraft. Overall, Option 1 is therefore considered to have a low to medium positive 
economic impact when allowed for all European operators. 

Option 2 does not allow an economy seat as in-flight rest facility and therefore can be 
expected to have overall a medium negative economic effect, mainly on certain charter 
operators. Standard long-range aircraft operated by legacy carriers are usually equipped with 
Class 1 in-flight rest facilities. They are therefore allowed to operate up to 17 hours with  
3 pilots and 18 hours with 4 pilots. As the current requirements for augmented crew differ 
from Member State to Member State it is difficult to give a full picture on how this would 
impact the European aviation industry. At least eight Member States did not require a certain 
percentage of in-flight rest to calculate the allowable FDP extension as proposed in Option 2. 
As this included Member States with significant traffic this applied to 30% to 50% of European 
long haul traffic. For the other half the introduction of Option 2 would therefore have a low 
positive economic impact as in-flight rest requirements would no longer apply. As a careful 
estimate, the Agency therefore assigns a low negative economic impact (–1) to this option.  

Option 3 is the most complex option to assess. As the option allows for an FDP extension 
based on the available rest per crew member, a number of assumptions are necessary to 
estimate the available rest: Pre-flight duty and buffer (1.5 hours), taxi and ascend (1 hour), 
descend and taxi (1 hour). In other words, FDP was reduced by 3.5 hours or block time by  
2 hours in order to estimate the available rest time. For the purpose of calculating the 
available in-flight rest per crew it is assumed that the third crew member is only used as 
a relief crew during cruise and does not perform the landing (dead heading, or 
positioning). Therefore this crew member may ‘burn’ his/her whole FDP before in-flight rest.  

For this reason, the available in-flight rest per crew has not been computed by dividing the 
available rest time by three, but, by taking the minimum of the two limits below: 

 Limit 1 is the available rest time divided by 2. 

 Limit 2 is given by the non-extended max FDP, minus pre-flight duty and buffer  
(1.5 hours), taxi and ascend (1 hour)38, divided by 2. 

A similar calculation is made for augmented crew flight with 4 crew members. 

                                          
38 This limit corresponds to the time when the third flight crew has « burnt » his FDP and therefore, must go to the 

rest facility 
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Table 12 to Table 14 show the required number of flight crew to operate under Option 3 at 
different reporting times and required FDPs to reach a certain destination. The table shows 
that 3 crew operations are possible up to about 16 hours required FDP when the basic 
maximum FDP is 13 hours, i.e. at reporting times between 06:00 and 13:00. Beyond 16 hours 
4 pilots are required. 18 hours are only possible if the 1-hour extension is used (see Table 15 
to Table 17). 

At the reporting times where the basic FDP is reduced due to the WOCL encroachment, 4 pilots 
are required for flights which require an FDP between 14.30 and 18 hours. The same is true for 
Class 2 seats, see Table 12. 

Table 12: Required number of pilots for augmented crew operations with Class 1 rest 
facilities (Option 3) 

 

Table 13: Required number of pilots for augmented crew operations with Class 2 rest 
facilities (Option 3) 
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For Class 3 seats the rule has a more significant impact as only 25% of the in-flight rest is 
allowed to extend the FDP. The table below shows that if an airline choses to use in-flight rest 
with Class 3 seats, 4 pilots are necessary for FDPs beyond 15 hours at reporting times without 
WOCL reduction. At the maximum WOCL reduction (reporting times after 17:00) the rule does 
not allow operations of more than 14 hrs FDP, even with 4 pilots. 

Table 14: Required number of pilots for augmented crew operations with Class 3 rest 
facilities (Option 3) 

 

Table 15: Required number of pilots for augmented crew operations with Class 1 rest 
facilities — using the 1-hour extension (Option 3) 

 

Table 16: Required number of pilots for augmented crew operations with Class 2 rest 
facilities — using the 1-hour extension (Option 3) 

 

 
 



 NPA 2010-14 20 Dec 2010 
 

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet. 

Page 92 of 244 

Table 17: Required number of pilots for augmented crew operations with Class 3 rest 
facilities (Option 3) 

 

As the requirements for augmented crew are differed from Member State to Member State is 
difficult to give a full picture on how this would impact the European aviation industry. At least 
eight Member States did not require a certain percentage of in-flight rest to calculate the 
allowable FDP extension. As this included Member States with significant traffic, this rule could 
negatively impact on 30% to 50% of European long haul traffic.  

Long haul traffic is dominated by legacy carriers, so they would be most affected by the rule. 
The most important cost driver would be if an airline has to schedule 4 instead of 3 flight crew 
members. This would represent an increase of 33% of crew costs. If long haul routes are 
assumed to represent about 30% of the traffic and 10% of those would be affected by the new 
rule, requiring 4 pilots instead of 3 the additional annual cost could be estimated initially at 
about 44 million EUR. Option 3 is therefore estimated to have a medium negative economic 
impact. 

Table 18: Annual cost estimate for Option 339 

Crew
Estimated No 
of Employees

(A)

Typical 
Annual 
Salary

(B)

Total Cost 
Employees

(A × B)

Change in 
crew 

requirements 
(C

Affected crews 
(D)

Change in Labour 
Cost 

(AxBXCXDxF)

Flight Crew 24,608           € 164,544 € 4,049,142,400 +33.0% 3% € 44,095,161

Total € 44,095,161

 

c) Regulatory coordination and harmonisation 

The FAA proposes a maximum FDP of 13 hours with a 3-hour extension for 
unforeseeable circumstances beyond the carrier’s control permitted once in a 168-
hour period for augmented operations. 

 

                                          
39 Source: Column A: Table 1 legacy carriers; Column B: Table 3 legacy carriers; Column C: see text above; Column 

D: other estimate. 
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For acclimated augmented flight crew the FAA proposal is depicted in the table below. In 
addition, acclimated operations are capped at 16 hours if only a three-pilot crew is available 
and 18 hours if a four-pilot crew is available. For unacclimatised crew the numbers in the table 
are reduced by 30 minutes. 
 

Maximum flight duty period (hours and minutes) based on rest facility and number of pilots 
Class 1 rest facility  Class 2 rest facility Class 3 rest facility 

 

 
Time of start 
(home base) 

3 pilot 4 pilot 3 pilot 4 pilot 3 pilot 4 pilot 
0000–0559 14  16 13 14.5 12 12.5 
0600–0659 15 17.5 14 15.5 13 13.5 
0700–1259 16 18 15.5 17 14 14.5 
1300–1659 15 17.5 14 15.5 13 13.5 
1700–2359 14 16 13 14.5 12 12.5 
 
Furthermore, the FAA proposes to amend the existing regulations by varying the levels of 
augmentation credit depending on the quality of the rest facility, except that no credit would 
be given for rest in coach seats. The level of extensions would also vary based on when the 
flight takes place to account for circadian rhythms and whether the flight crew is acclimated. 
Domestic augmentation would be permitted if a sufficient rest opportunity is provided. Finally, 
all flight crew members would have to be type-rated as a second-in-command (SIC) or  
pilot-in-command (PIC) and throughout the flight at least one crew member on the flight deck 
would have to be type-rated as PIC. The FAA would also continue to permit extensions in flight 
time based on the number of flight crew members, with greater credit given for four-pilot 
crews than for three-pilot crews. 

5.6.4 Conclusion 
Objectives / Criteria Weights

Option 
0

Option 
1

Option 
2

Option 
3

Option 0 Option 1 Option 
2

Option 3

Safety 3 : -1 1 1 : -3 3 3

Environment 2 : : 0

Social 1 : : 0

Economic 1 : 1 -1 -3 : 1 -1 -3

Proportionality 1 : : 0

Regulatory coordination and 
harmonisation

1 : : 0

Total -2 2 0

Scores (unweighted) Scores (weighted)

 
Option 2 is the preferred option because: 

 it achieves a higher level of safety than Option 1, and at a lower cost to the industry than 
Option 3. 

 

Sensitivity analysis: The preferred option is providing a comparable level of safety with 
Option 3 at lower costs and a higher level of safety than Option 1. The result is sensitive to the 
assessment of the level of safety provided by each option. The result is not sensitive to the 
absolute value of the cost estimate, but to the relative assessment of Option 2 being more 
cost-effective than Option 3. 
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Further research needed on: 

 The use of Class B seats for in-flight rest. 

5.7 Positioning and excessive travelling time 

5.7.1 Options identified 

 
Options 

Possible mitigation 
measures Option 0 

Subpart Q 
Option 1 

 
Option 2 

 
Option 3 

 

a) Position duties to 
count as FDP when 
immediately prior to 
an FDP 

Count in full as FDP 
 

/ 

b) Post-FDP 
positioning should be 
limited to prevent an 
excessive duty day 

No limit  No limit  
Guidance: After 18 
hours of duty crew 
member should chose 
if they want to proceed 
to positioning or take 
minimum rest  

No limit  
 

/ 

c) The FDP and all 
post-FDP positioning 
to be taken into 
account for 
subsequent rest 
period  

Positioning counts in full as duty and it is the length of the ‘duty’ period that 
creates the required rest period (subject to a minimum required rest). 
 
 

/  

d) Require a set home 
base (define) with a 
maximum travelling 
time beyond which 
crew are 
recommended to have 
alternative 
accommodation closer 
to base 

None One airport  
Possibility of extension 
to two with NAA 
approval. 

a) The home base may 
be a multiple airport 
location when the 
distance between any 
of these airports does 
not exceed a driving 
distance of 50 km and 
the related travelling 
time does not exceed 
60 minutes under 
normal conditions. 
(b) When the home 
base is a multiple 
airport location, in case 
the FDP starts and 
finishes in different 
locations within the 
home base, then the 
transfer from the final 
point of landing back to 
the initial location of 
the start of the duty 
shall count as 
positioning. 

/ 

e) Limit travelling time 
out of base 

None (protected 8 
hours sleep 
opportunity) 

Over 60 mn should be 
counted as DP before 
he flight and counted 
as DP afterwards  
 

None  
(protected 8 hours 
sleep opportunity) 

/ 
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5.7.2 Safety impact 

 
a) Position duties to count as FDP when immediately prior to an FDP 

No scientific studies available on this subject, but there is a consensus that positioning should 
count as FDP when immediately prior to an FDP — this is reflected by all options. 

 
b) Post-FDP positioning should be limited to prevent an excessive duty day 

Subpart Q (Option 0) and Option 2 do not limit post-FDP positioning. No scientific studies are 
available on this subject. Option 1 includes additional guidance similar to that which has been 
implemented for many years by the Hong Kong CAD, which could have a marginal positive 
safety impact. 

 
c) The FDP and all post-FDP positioning to be taken into account for subsequent rest period  

No scientific studies available on this subject, but all options reflect the fact that Subpart Q 
and CAP 371 concur on this subject. 

 
d) Require a set home base (define) with a maximum travelling time beyond which crew are 

recommended to have alternative accommodation closer to base 

No scientific studies available on this subject. Options 1 and 2 include the possibility to 
extend the home base to one (Option 1) or more (Option 2) additional airports. Option 1 is 
based upon CAA-UK operational experience. Option 2 may include more airports but includes a 
prescriptive limit in terms of maximum distance. Both options are expected to have no safety 
impact. 

e) Limit travelling time out of base 

No scientific studies available on this subject. Option 1 is based upon Spanish regulations. 
Option 2 aligns with Subpart Q (Option 0), by providing an 8-hour sleep opportunity 
irrespective of the travelling time to the hotel. There is no evidence that one option would have 
a more positive impact than the others. 

 

Safety impact summary: Option 2 offers guidance on how post-FDP positioning should be 
limited to prevent an excessive duty day and thus a potential impact on cumulative fatigue. 
However, this is considered only a marginal safety improvement. Overall, all options are 
expected to maintain the current level of safety under Subpart Q (Option 0). 

 

5.7.3 Other impacts 

(a) Social 

There is a potential negative social impact should crews have to move as a result of a wider 
definition of home base in Options 1 and 2 (score –1). 

(b) Economic 

Option 1 is expected to have a low negative economic impact due to the more restrictive home 
base definition. 

(c) Regulatory coordination and harmonisation 
According to the proposal of the FAA, an FDP begins when a crew member is required to report 
for duty that includes a flight, series of flights, or positioning flights (including Part 91 ferry 
flights) and ends when the aircraft is parked after the last flight and there is no plan for further 
aircraft movement by the same crew member. This is comparable to all three options 
proposed. 
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5.7.4 Conclusion 
Objectives / Criteria Weights

Option 
0

Option 
1

Option 
2

Option 
3

Option 0 Option 1 Option 
2

Option 3

Safety 3 : : 

Environment 2 : : 

Social 1 -1 -1 : -1 -1 : 

Economic 1 -1 1 : -1 1 : 

Proportionality 1 : : 

Regulatory co-ordination and 
harmonization

1 : : 

Total 0 -2 0 

Scores (unweighted) Scores (weighted)

 
Option 2 is the preferred option because: 

 it maintains a high level of safety and gives operators more flexibility when assigning a 
home base. 

 
Sensitivity analysis: The preferred option is providing an equivalent level of safety with more 
flexibility to the operator. The result is sensitive to the assessment of the level of safety 
provided by each option. The result is not sensitive to the absolute value of the cost estimate. 
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5.8 Extension by on-ground break (split duty) 

5.8.1 Options identified 

The provisions for FDP extension due to on-ground break are currently subject to EU-OPS 
Article 8 provisions, i.e. the definition of requirements are left to the Member States’ 
Competent Authorities. For this reason there is no reference option 0 in this block of options. 

 
Options 

 Possible mitigation 
measures Option 0 

Subpart Q 
Option 1 

 
Option 2 

 
Option 3 

 

a) Require a minimum 
number of 
consecutive hours for 
the break 

Article 8 Min 3 hours  
Guidance: 

 Timing of the break 
within the duty 

 Split duty should be 
planned in advanced 
and be placed in the 
roster in order for the 
crew member to 
prepare in advance 
for such type of 
operation 

 

Min 3 hours  
Minimum 5 hours sleep per night + if one of the 
sectors starts or ends in WOCL, 6 hours.  
Guidance: 

 Timing of the break within the duty 

 Split duty should be planned in advanced and 
be placed in the roster in order for the crew 
member to prepare in advance for such type of 
operation 
 

  

b) Establish maximum 
FDP based on the 
length of the break 
and the time of the 
day 

Article 8 Max FDP increased by 
50% of the break, 
minus 30 min 
(FDP continuous from 
initial report) 
 
 
 
Duty hours count in full 

Max FDP increased by 
50% of the break (FDP 
continuous from initial 
report) below 6 hours 
and 66% above  
 
Duty hours count in full  

Max FDP increase of 
4 hours or 50% of the 
time in the rest facility, 
whichever is most 
restricted  
 
 
 
Duty hours count in full 

c) Suitable 
accommodation for 
the break 

Article 8 Accommodation should not be open to the public, should be quiet and 
comfortable, have temperature and light control. Where break over 6 hours 
a suitable accommodation must be provided. 
A suitable accommodation is a separate room for each crew member 
located in a quiet environment, equipped with a bed, sufficient ventilation 
and/or a device for regulating temperature and light intensity. 
A suitable accommodation is required overnight for breaks over 
3 hours (Airline best practice). 
 
 

d) Take account of 
split duty for 
subsequent rest 
calculation 

Article 8 Split duty counts in full for the subsequent rest 
calculation 
No split duty after reduced rest 
  

Split duty counts in full 
for the subsequent rest 
calculation  
No split duty after 
reduced rest or before  
No reduced rest is 
allowed after split duty  
Split duty use is not 
compatible with FDP 
extension by in-flight 
relief 
  

e) Limitation on the 
number of sectors 
after the split 

Article 8 No limit but continuous FDP from report and 
therefore it is reduced from report so this 
becomes self-limiting.  
 

2 sectors if any of the 
sectors starts or ends 
in WOCL, including 
positioning  
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Options 
 Possible mitigation 

measures Option 0 
Subpart Q 

Option 1 
 

Option 2 
 

Option 3 
 

f) Limit the number of 
consecutive split 
duties 

Article 8 None  
 

No more than 3 in a 
7-day period  

g) Take account of 
(non) acclimatisation 

Article 8 No Crew must have spent 
at least 48h in the time 
zone where the split 
duty begins, if a 
preceding duty was 
more than 3 time 
zones away from home 
base 

No allowed with 
non-acclimatised 
crews.  
No time zone crossed 
utilization 

5.8.2 Safety impact 

a) Require a minimum number of consecutive hours for the break 

Moebus Aviation (2008) recommends FRMS and ‘that the break between the two sub-duties 
should be at least one third of the length of the total flight duty period’; however, no 
justification is given as to the reason for this ‘one third’. 

Option 1 (derived from CAP 371) uses a threshold of 3 hours, which can be seen as equivalent 
to the Moebus Aviation recommendation. It is more protective for shorter FDPs. 

Additional limitation in case of WOCL encroachment may be found in other regulations 
(minimum 5 hours sleep per night). This is supported by scientific research (Caldwell) and 
reflected in Options 2 and 3. While these provisions may be seen as more protective than 
Option 1, this approach questions the very possibility of split duty for night operations and 
would contradict the provisions for in-flight rest in the case of augmented crew, where 3 hours 
minimum rest at night is recommended by all options and also supported by scientific evidence 
[see IV(b) above]. 

b) Establish maximum FDP based on the length of the break and the time of the day 

Moebus Aviation (2008) states that ‘no scientific study on the impact of split duty on aircrew is 
available and studies are required before this question can be properly addressed’. However, it 
recommends that ‘the total flight duty period of a split duty should never start before 06:00 or 
end after 22:00’. The reason for such a limitation is not provided by the report. 

According to A fatigue study of consecutive nights and split night duties during air cargo 
operations (QinetiQ, 2004) ‘split night duties are effective in limiting the development of 
fatigue overnight, and have no adverse effect on subsequent duty periods’ (note: applies to 
night duties as a mitigating factor: no FDP extension). 

Both French and UK regulations increase the max FDP by 50% of the break, minus 30 minutes. 
This is reflected in Option 1. 

Option 2 includes the possibility of 66% increase above 6 hours break. This option is half way 
between the French and UK approach, and the Scandinavian approach, where the FDP increase 
may be 100% above 4 hours. 

Option 3 includes a limitation of 4 hours for the max FDP extension, based on Spanish 
regulations. 

No scientific evidence was found that would support any of the options from a scientific point 
of view. 

c) Suitable accommodation for the break 

Moebus Aviation (2008): “Adequate sleeping facilities must be provided by the operator if the 
break does not take place where the crew lives”. 
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All three options include the same provision to address this issue. 

d) Take account of split duty for subsequent rest calculation 

Moebus Aviation (2008) recommends that ‘In the case of consecutive split duties, the total FDP 
of a split duty should never be extended beyond 14 hours in order to allow an absolute 
minimum of 10 hours daily rest’. This recommendation ignores Subpart Q rest requirements, 
which guarantee a minimum rest of 14 hours in the case of a 14-hour FDP. 

In fact the provisions included in all three options, based on CAP 371, and combined with the 
Subpart Q rest requirements, are more protective than the Moebus Aviation recommendation, 
as the split would count in full in subsequent rest calculation. 

All three options forbid split duty after reduced rest — based on French regulations and 
consensus in the Group. 

Option 3 includes additional limitation in terms of combination. Further research would be 
needed to confirm the possible safety impact of those combinations. At this stage the Agency 
could not identify a significant safety difference between the options. 

e) Limitation on number of sectors after the split 

No scientific evidence is available on this subject. Option 3 includes a sector limitation based 
on current Spanish regulations. Options 1 and 2 (based on CAP 371) do not include any limit: 
FDP being counted continuously from initial reporting time, the number of sectors and FDP 
after the split is considered self-limiting. Therefore, no significant safety difference is identified 
between the options. 

f) Limit the number of consecutive split duties 

Crew Factors in Flight Operations XI: A Survey of Fatigue Factors in Regional Airlines 
Operations (Co, E., 1999) addresses CDOs, which is the particularity of night split duty: 
‘Continuous-Duty Overnights (CDOs), another regional scheduling practice, consists of flying 
one or more evening flights, spending the night on duty at a destination, then flying one or 
more flights the next morning. Several CDOs, also called “stand-up overnights”, can be 
scheduled consecutively. Officially, pilots remain on duty through the night (i.e., the “stand-
up” portion) because the ground time is not long enough for a rest period.’ Crew Factors in 
Flight Operations XI: A Survey of Fatigue Factors in Regional Airlines Operations (Co, E., 1999) 
observes a cumulative effect on successive CDO: ‘Continuous-duty overnights (CDOs) entail 
flying during much of the night and sleeping during the day, especially when CDOs are 
scheduled consecutively’, but does not issue any precise recommendation in this regard. 

No limit in Options 1 and 2. Option 3 includes a limit based on Spanish rules, but scientific 
substantiation is lacking. Therefore, no significant safety difference is identified between the 
options. 

g) Take account of (non) acclimatisation 

No scientific evidence is available. UK, French and Spanish approaches (reflected respectively 
in Options 1, 2 and 3) are significantly different. Scientific research is lacking in order to assess 
which option is the best. Therefore, no significant safety difference is identified between the 
options. 

Safety impact summary: There has been no evidence available to differentiate the options in 
terms of safety. All options appear to provide an equivalent level of safety (0). 

 

5.8.3 Other impacts 

(a) Social 

Options 1 and 2 allow split duty across Europe. It can be assumed that more airlines would use 
this possibility once available. This would mean that more crew members across Europe would 
have long working hours and thereby limiting their social lives. Option 3 is more limiting and is 
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thus considered to have a negligible social impact. Stakeholders are invited to provide more 
input on this issue. 

(b) Economic 

For the mitigation measures related to split duty there is no reference situation as EU-OPS 
under Article 8 allowed for national requirements on this issue. Therefore the options identified 
can only be assessed relative to each other. 

Nine European countries (AT, BE, CH, IR, IT, LT, MT, SLO, UK) currently apply a similar 
approach to split duty, where the FDP extension may be up to 50% of the on–ground break. 
The Scandinavian countries NO, DK and SE allow for an FDP extension of 100% of the on-
ground break. FI, DE and NL allow for a fixed extension period irrespective of the duration of 
the break on-ground (beyond a minimum break period). FI and NL have low limits for the 
extension (2 and 2.5 hours respectively). In DE the limit is 4 hours. 

Option 1 allows split duty across Europe based on current UK CAP 371 requirements. The 
option would therefore not significantly affect operators from the nine European countries 
currently working under similar rules. Requirements will become more restrictive for operators 
from NO, DK, SE and DE. This option is considered the most cost-effective of the options 
identified and is thus taken as the reference option (score 0). 

Option 2 is more restrictive than Option 1 both on the maximum FDP calculation and related to 
acclimatisation of the crew. This option is therefore considered to have a low negative 
economic impact (score –1). 

Options 3 limits the possibility of using split duty at night, puts a maximum limit on the FDP 
extension and is not allowed with acclimatised crew. The number of operators affected is likely 
to be limited, but the option could result in significant adjustment costs for those affected. It is 
therefore considered a low to medium negative economic impact (–3). Stakeholders are invited 
to provide more information on this issue.  

(c)  Regulatory coordination and harmonisation 

Under the FAA proposal § 117.17 on Flight duty period: Split duty a certificate holder may 
extend and a flight crew member may accept a flight duty period up to 50 percent of time that 
the flight crew member spent in a suitable accommodation up to a maximum flight duty period 
of 12 hours provided the flight crew member is given a minimum opportunity to rest in a 
suitable accommodation for 4 hours, measured from the time the flight crew member reaches 
the rest facility. 

For augmented crew the split duty period limits may be extended. 

In essence the FAA proposal differs from all options proposed in this NPA in that it is intended 
to cover split duty only at night. 
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5.8.4 Conclusion 
Objectives / Criteria Weights

Option 
0

Option 
1

Option 
2

Option 
3

Option 0 Option 1 Option 
2

Option 3

Safety 3 : :

Environment 2 : :

Social 1 : -1 -1 : -1 -1

Economic 1 : -1 -3 : -1

Proportionality 1 : :

Regulatory coordination and 
harmonisation

1 : :

Total -1 -2 

Scores (unweighted) Scores (weighted)

-3

-3 

 
Option 1 is the preferred option, because: 

Due to the lack of scientific evidence related to safety, it has not been possible to clearly 
differentiate between the options in terms of safety impact. Based on the long term experience 
of CAP 371 implementation (on which this option is based), Option 1 has been taken as the 
preferred option for this NPA. Furthermore, it has a less negative economic impact than 
Options 2 and 3. 

 
Sensitivity analysis: The preferred option is providing an equivalent level of safety compared 
to the other options. The result is sensitive to the assessment of the level of safety provided by 
each option. The result is not sensitive to the absolute value of the cost estimate, but to the 
relative assessment of Option 1 being the most cost-effective. 
 
Research subjects have been identified: 

 The combination of split duty with augmented crew, time zone crossing, etc. 

 The combination of non-acclimatisation on split duty. 

 The combination of split duty with FDP extension by in-flight relief. 
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5.9 Commander’s discretion 

5.9.1 Options identified 

 
Option 

Possible mitigation 
measures Option 0 

Subpart Q 
Option 1 

 
Option 2 

 
Option 3 

 

a) Adapt schedules or 
crewing arrangements 
when actual operation 
exceeds planning over 
a defined period of 
time 

Change schedule or crewing arrangement at the 
latest where the actual operation exceeds the 
maximum FDP on more than 33% of the flights 
in that schedule during a scheduled seasonal 
period 
 

Change schedule or crewing arrangement at the 
latest where the actual operation exceeds the 
maximum FDP on more than 33% of the flights in 
that schedule during a scheduled seasonal 
period. 
 
Guidance material: 

 Best practice: Exceed max FDP: adapt 
schedules after season but adapt crewing 
arrangements (i.e. augment crew, change 
crew at stopover) after shorter period  

 Scheduled (pre-planned seasonal basis)/ 
ad hoc charter recommend planning buffers 
and/or demonstration of operational 
robustness of that specific schedule using 
known data to set the maximum use of 
discretion  

b) Process for 
Commander to extend 
an FDP based on the 
circumstances on the 
day and of his/her 
crew 

2 hours basic —  
3 hours augmented 
 

2 hours basic — 
3 hours augmented 
Non-punitive process 
to be described in the 
Operations Manual 

2 hours basic —  
3 hours augmented 
Non-punitive process 
to be described in the 
Operations Manual 
 
 
 
 
 
 
 
 
 
 
 
 
 
Guidance: 

 Operations should 
not be planned in 
such a way that 
Commander’s 
discretion is 
required at the 
outset  

 Include Policy for 
Exercising 
Commander’s 
Discretion  

 Take account of 
flight and cabin crew 
schedule 
synchronisation 

2 hours above the 
basic FDP  
It is not compatible 
with Split Duty nor with 
FDP extension by 
in-flight relief  
2/3 hours of 
commander’s 
discretion cannot be 
applicable in a linear 
way; it has to take in 
account reduction by 
added leg and WOCL 
encroachment  
Non-punitive process 
to be described in the 
Operations Manual 
Require concurrence 
from other crew 
members  
Guidance: 

 Operations should 
not be planned in 
such a way that 
Commander’s 
discretion is 
required at the 
outset  

 Include Policy for 
Exercising 
Commander’s 
Discretion 

 Take account of 
flight and cabin crew 
schedule 
synchronisation 
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Option 
Possible mitigation 

Option 0 Option 1 Option 2 Option 3 measures 

 

Subpart Q    

c) Process for 
Commander to reduce 
a rest period based on 
the circumstances on 
the day and of his/her 
crew 

Limit = 10 hours out of 
base  

Limit = 10 hours out of 
base  
 

Limit = 10 hours out of 
base  
Adapt the limit to home 
base: 12 hours or, in 
case of back to back 
operations: 10 hours in 
the allocated hotel  
Non-punitive process 
to be described in the 
Operations Manual  
Include Policy for 
Exercising 
Commander’s 
Discretion.  
Use within SMS/FRMS 
Guidance 

Limit = 10 hours out of 
base  
Recover reduced rest 
time at the next rest  
Adapt the limit to home 
base: 12 hours or, in 
case of back to back 
operations: 10 hours in 
the allocated hotel) 
Limit to 3 hours 
reduction Non-punitive 
process to be 
described in the 
Operations Manual  
Include Policy for 
Exercising 
Commander’s 
Discretion.  
Use within SMS/FRMS 
Guidance 

d) Process for the 
Commander to reduce 
FDP and/or increase 
rest in case of risk of 
fatigue 

No limit  No limit No limit  
Non-punitive process to be described in the 
Operations Manual 
 

e) Report to NAA 
above a certain 
threshold 

Above 1 hour + keep record of any extension 
 

No threshold 
 

f) Focused oversight 
by NAA 

None None Guidance for NAA on oversight of repeated 
Commander’s discretion on re-dispatched flight  
 

g) Establish limits on 
the number of 
Commander’s 
discretion 

None  None None 
Guidance for NAA on oversight of Commander’s 
discretion  
 

5.9.2 Safety impact 

a) Adapt schedules or crewing arrangements when actual operation exceeds planning over a 
defined period of time 

No scientific data available on this subject. The current Subpart Q approach is not questioned. 
This is reflected in all four options. 

Option 2 and 3 include further guidance, some based on CAP 371, which could have a low 
positive safety impact. 

b) Process for Commander to extend an FDP based on the circumstances on the day and of 
his/her crew 

The NASA Study [Principles and guidelines for duty and rest scheduling in Commercial Aviation 
‘NASA Study’ (Dinges, 1996)] recommends that ‘to support operational flexibility, an extended 
flight duty period can be increased by up to a maximum of 2 hours due to unforeseen 
circumstances beyond the control of the operator. The subsequent required off-duty period 
should be increased by the time by which the flight duty period is increased’. Current Subpart 
Q provisions reflect these recommendations. Subpart Q foresees to increase the extension up 
to 3 hours in case of augmented crew, which seems coherent with the added fatigue 
management possibilities offered by the additional crew. This is reflected by Options 0, 1 and 
2. 
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Option 3 forbids the combination of commander’s discretion with split duty and augmented 
crew, but scientific data is missing to support this approach. Further research in this field may 
be needed.  

Option 3 also proposes not to apply commander’s discretion in a linear way. This would raise 
the following difficulties: first how to determine, on a scientific basis, which non-linear formula 
to be applied; second, this would go against the general principle that in order to be properly 
understood and implemented, rules should remain as simple as possible. This is particularly 
the case of commander’s discretion, which is by definition an unplanned decision relying solely 
upon the crew. 

Options 2 and 3 include additional guidance which may have a low positive safety impact 

c) Process for Commander to reduce a rest period based on the circumstances on the day and 
of his/her crew 

The NASA Study [Principles and guidelines for duty and rest scheduling in Commercial Aviation 
‘NASA Study’ (Dinges, 1996)] recommends that ‘to support operational flexibility, it is 
recognised that due to circumstances beyond the control f the operator, it may be necessary to 
reduce an off-duty period to 9 hours. This reduction would occur only in response to an 
unforeseen operational requirement. In this situation, the subsequent off-duty period should 
be extended to 11 hours’. 

Subpart Q provisions are more protective than the NASA recommendations. The reduction to 
10 hours out of base is reflected in all four options. 

Options 2 and 3 include similar provision for back to back operations, which is neutral from a 
safety point of view. 

Options 2 and 3 also include the need for a non-punitive process, a company policy for the use 
of commander’s discretion, and the need to monitor its use through SMS/FRMS provisions. 
Together with the guidance from the other sections, this is expected to provide a low positive 
safety impact. 

Option 3 includes additional limitations based upon current Spanish regulations (e.g. 3 hours 
max reduction), which are not supported by scientific data and therefore not considered for the 
safety impact. 

d) Process for the commander to reduce FDP and/or increase rest in case of risk of fatigue 

No scientific data available on this subject. There is no reason to change this Subpart Q 
provision, which is a significant safety net. 

Options 2 and 3 include the requirement for a non-punitive process to be described in the OPS 
manual. This would ensure that no undue pressure is exercised on the crew to prevent the use 
of this provision. In conjunction with the additional requirements above, this is deemed to 
have a low positive safety impact. 

e) Report to NAA above a certain threshold 

Subpart Q provisions seem appropriate, as reflected in Options 0 to 2. Option 3 differs in that 
it would require reporting the use of commander’s discretion in all cases. This is seen by the 
Rulemaking Group as an undue burden for both the Operator and the NAA. Subpart Q 
requirement to record all use of commander’s discretion is deemed sufficient as it allows 
checks and audits to be performed by the NAA at any time and on the full set of data. 

f) Focused oversight by NAA 

In relation to the point above, Options 2 and 3 include the need to develop further guidance on 
the NAA oversight of commander’s discretion. In conjunction with the safety improvements 
above, this is expected to have a low positive safety impact 

g) Establish limits on the number of Commander’s discretion 
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No scientific data is available which would support the limitation of the number of 
commander’s discretion. However, further guidance on oversight by the NAA may have a low 
positive safety impact in conjunction with the other safety improvements identified above 
(Options 2 and 3). 

 
Safety impact summary: Options 2 and 3 offer additional requirements relating to NAA 
oversight and further guidance for the commander and operators. This package is expected to 
result in a low positive safety impact (+1) for Options 2 and 3. 
 

5.9.3 Other impacts 

(a) Social 
All options are deemed to have no negative social impact. 

(b) Economic 
Option 3 would place additional administrative burden on operators and NAAs for reporting and 
is thus expected to have a low negative economic effect. 

(c) Regulatory coordination and harmonisation 

On Schedule Reliability, the FAA approach differs from all four options proposed in this NPA: 

According to § 117.9, the FAA NPRM requires that: 

(a) each certificate holder must adjust within 60 days — 

(1) Its system-wide flight duty periods if the total actual flight duty periods exceed the 
scheduled flight duty periods more than 5 percent of the time, and  

(2) Any scheduled flight duty period that is shown to actually exceed the schedule 20 percent 
of the time. 

 
At commander’s discretion, both the FDP extension and the rest reduction provisions are 
equivalent to those proposed in this NPA. 
 

5.9.4 Conclusion 
Objectives / Criteria Weights

Option 
0

Option 
1

Option 
2

Option 
3

Option 0 Option 1 Option 
2

Option 3

Safety 3 1 1 3

Environment 2

Social 1

Economic 1 -1 -1

Proportionality 1

Regulatory coordination and 
harmonisation

1

Total 0 0 3 

Scores (unweighted) Scores (weighted)

3

2 

 
Option 2 is the preferred option because: 

 it provides an improved level of safety by introducing more guidance for oversight on 
commander’s discretion; 
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 it achieves this level of safety at lower costs to the industry than Option 3. 

 
Sensitivity analysis: The preferred option is providing an equivalent level of safety compared 
to Option 3 and a higher level of safety than Option 1. The result is sensitive to the 
assessment of the level of safety provided by each option. The result is not sensitive to the 
absolute value of the cost estimate, but to the relative assessment of Option 3 being less cost-
effective than Option 2. 
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5.10 Airport standby 

5.10.1 Options identified 

The provisions for airport standby are currently partly subject to EU-OPS Article 8 provisions, 
i.e. the definition of the requirements are left to the Member States’ Competent Authorities. 
For this reason there is not always a reference option 0 in this block of options. 

 
Options 

 Possible mitigation 
measures Option 0 

Subpart Q 
Option 1 

 
Option 2 

 
Option 3 

 

a) Take account of 
airport standby time in 
duty/flight duty period 
and rest calculation 

Airport standby counts 
in full in cumulative 
duty hours 
Article 8 for FDP 
 
 

Airport standby counts in full in cumulative duty 
hours  
100% of time spent on airport standby should 
count as FDP for the standby period beyond  
6 hours  

100% of time spent on 
airport standby should 
count as FDP 

b) Quality and type of 
airport standby 
facilities 

Quiet and comfortable 
place not open to the 
public 

Define ‘appropriate standby facilities’ as: Require 
rest facilities suitable for split duty — quiet; 
comfortable, not open to the public and ability to 
control light and temperature with access to food 
and drink.  
 
 

No required rest 
facilities 
 

c) Limit on standby 
duration 

None  None — self-limiting 
due to the FDP 
reduction beyond 
6 hours standby 

12 hours  
 

Maximum Airport 
Standby = 12 hours 
if = 100% FDP 
72 hours 
in 28 consecutive 
days,  
400 in calendar year  
 

d) Minimum rest after 
standby with no FDP 

Article 8  The duration of the 
previous duty or 
10 hours, whichever is 
greater 

11 hours  
 

12 hours  

 

5.10.2 Safety impact 

 
a) Take account of airport standby time in duty/flight duty period and rest calculation 

Moebus Aviation (2008) notes that there is ‘no scientific evidence to suggest that airport 
standby should be considered as any less fatiguing than flight duty and that further research is 
needed in this area’. It concludes that ‘time spent in airport standby should normally count 
100% as flight duty when calculating the maximum FDP’.  

Moebus Aviation (2008) further recommends that standby count as 50% FDP if adequate rest 
facilities are provided, and FRMS is in place. Here again detailed scientific justifications are 
missing. 

However, from en empirical point of view, it is also difficult to understand how standby at 
airport could be just as tiring as flight duty. Furthermore, the Principles and guidelines for duty 
and rest scheduling in Commercial Aviation ‘NASA Study’ (Dinges, 1996) contradicts Moebus 
Aviation’s conclusions and recommends that ‘airport standby should be considered as duty’. 

Options 1 and 2 follow the Principles and guidelines for duty and rest scheduling in Commercial 
Aviation ‘NASA Study’ (Dinges, 1996) recommendations and repeat the Subpart Q provision 
that airport standby should count as duty. 
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Option 3 follows the Moebus Aviation (2008) recommendations that standby should count as 
FDP. 

Options 1 and 2 also include the French regulation’s provision that beyond 6 hours standby 
should count as 100% FDP. This is considered as having a significant positive safety impact as 
opposed to Option 0, where in the absence of such a provision, associated with the fact that 
there is no standby limit, in theory a 18-hour standby could be followed by a 14-hour FDP. 

b) Quality and type of airport standby facilities 

No scientific data available in this field. Options 1 and 2 propose some improvement from the 
Option 0 definition of standby facilities. Option 3 does not include any rest facility requirement, 
which is in line with the fact that standby would count as 100% FDP. All options are considered 
to provide a marginal safety improvement. 

c) Limit on standby duration 

Flight Attendant fatigue, Part V: A comparative Study of International Flight attendant (Avers, 
2009) notes that ‘the maximum period a flight attendant was allowed to spend on standby for 
the regulations (34%) and CLAs (31%) was approximately 12 hrs, but 66% of, the regulations 
and 69% of the CLAs had no maximum allowable standby period provision’ and NASA proposes 
to limit the standby duration to 12 hours. This is reflected by Options 2 and 3. Option 1 does 
not include any limit, but considers that the FDP reduction beyond 6 hours standby is self-
limiting. Options 1, 2 and 3 are considered to have a positive safety impact. 

d) Minimum rest after standby with no FDP 

No scientific data is available on this issue, but Subpart Q logic would be that as standby would 
count as duty, the rest requirements would be equivalent to the previous duty period or 
minimum rest, whichever is greater. With this, the rest after standby would be as protective as 
if it were after the same duration of DP including FDP. 

Option 1 proposes to clarify this Subpart Q logic. Options 2 and 3 reflect some national 
practices, but are in fact less protective than Subpart Q. 

Safety impact summary: Options 1, 2 and 3 provide clear requirements on the quality and 
type of standby facilities at the airport. Option 3 requires 100% of standby time to be counted 
as FDP. On the other hand it is less protective than Options 1 and 2 as regards the minimum 
rest after standby. Option 1 requires that beyond 6 hours standby should count as 100% FDP 
and maintains the minimum rest requirements after standby without FDP from Subpart Q  
(rest = DP). On balance, Options 1 and 3 are therefore both expected to have a medium 
positive safety impact (+3). 

 

5.10.3 Other impacts 

(a) Social 

All options are deemed to have no negative social impact. 

(b) Economic 

Under the current conditions, nine EASA countries do not have a maximum time limit on 
standby at the airport (CH, DE, FI, DE, IE, MT, NO, ES and SE). These countries represent 
about 50% of the European traffic. 

Option 1 is providing some additional protection in terms of facility requirements and FDP 
reduction which may induce costs for operators working under less restrictive schemes. On the 
other hand there will be operators which will benefit from Option 1 being less restrictive than 
their national rules. On balance, Option 1 is not expected to incur limited costs and benefits to 
European operators, depending on current national requirements 

Option 2 limits standby to 12 hours. In order to assess the effects of such a provision the 
Agency received information from eight European airlines on the actual use of standby. The 
actual use of pilot standby ranges between 2 days per pilot and year and 33 days. If the 

 
 



 NPA 2010-14 20 Dec 2010 
 

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet. 

Page 109 of 244 

highest value is considered an outlier, the range is still likely to be between 2 and 10 days per 
year and crew, i.e. between 0.4% and 3% of total crew days. 

For the countries without regulation the Agency assumes that the total standby period applied 
by the operators is 24 hours. If this is reduced to 12 hours, the standby period per crew would 
need to be doubled and thus result in productivity reduction of 0.4% to 3% for 50% of 
European crew. Again 50% of this standby is assumed to be airport standby. 

As regards cabin crew, the range of standby use is not that wide, and as an average 1.7% can 
be assumed based on the information provided by operators. 

Based on the above information the additional crew costs were estimated, assuming that 
adequate facilities for airport standby are available to the operators. In relative terms this is 
estimated to represent a cost increase between 0.3% and 0.7%. Overall, Option 2 is 
therefore estimated to have a low negative economic impact. 

 
Table 19: Relative annual cost estimate for airport standby reduction to 12 hours 

(Option 2)40 

Personnel 
Category

Additional 
Staff 

Requirements
(A)

Share of 
Personnel 
Costs in 

Total Costs
(B)

Share of CC and 
FC Cost in Total 
Personnel Cost

(C)

Affected fleet airport 
standby/home 

standby

Change in Total 
Cost

(A×B×C)

+0.4% 0.01%

+3% 0.05%

25%

35%

+1.7%
Cabin Crew

(CC)
18%

Flight Crew
(FC)

0.02%

50%50%

 

 

Option 3 is the most restrictive and considers the full standby time as FDP. This would 
considerably limit the applicability of standby provisions as it would most strongly limit the 
subsequent FDP. A medium negative economic impact is therefore assumed. 

(c) Regulatory coordination and harmonisation 
According to § 117.21 b0 of the US NPRM proposal for airport standby, all time spent in 
a reserve status is part of the flight crew member’s flight duty period. In addition for short call 
reserve, the reserve availability period may not exceed 14 hours. 
 
 

                                          
40 Source: Column A: Information from operators; Column B: Figure 1; Column C: Operators’ annual reports; Column 

D: Based on the traffic in the affected countries, see text. 
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5.10.4 Conclusion 
Objectives / Criteria Weights

Option 
0

Option 
1

Option 
2

Option 
3

Option 0 Option 1 Option 
2

Option 3

Safety 3 : 3 1 3 : 9 3

Environment 2 : :

Social 1 : :

Economic 1 : -1 -3 : -1

Proportionality 1 : :

Regulatory coordination and 
harmonisation

1 : :

Total : 9 2 

Scores (unweighted) Scores (weighted)

9

-3

6 

 
Option 1 is the preferred option because: 

 it ensures the highest level of safety with the lowest cost to the industry; 

 Option 1 provides the highest level of safety, because it applies Subpart Q logic to 
minimum rest after standby, i.e. the minimum rest is defined as the preceding duty 
period or 10 hours, whichever is greater. 

 

Sensitivity analysis: The preferred option is providing an equivalent level of safety compared 
to Option 3 and a higher level of safety than Option 1. The result is sensitive to the 
assessment of the level of safety provided by each option. The result is not sensitive to the 
absolute value of the cost estimate, but to the relative assessment of Option 3 being more cost 
cost-effective than Option 2. 

 

5.11 Standby other than airport 

5.11.1 Options identified 

The provisions for standby other than airport are currently subject to EU-OPS Article 8 
provisions, i.e. the definition of the requirements are left to the Member States’ Competent 
Authorities. For this reason there is no reference option 0 in this block of options. 
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Option 

Possible mitigation 
measures Option 0 

Subpart Q 
Option 1 

 
Option 2 

 
Option 3 

 

a) Take account of 
standby time in 
duty/flight duty period 
and rest calculation 

Article 8 No impact on duty and 
FDP  
 
 

25% impact on duty, 
none on FDP 
 
The maximum number 
of standby hours shall 
not exceed 72 hours in 
any 7 consecutive 
days 
 
 
 
 

FDP reduces after 
6 hours by the length 
of time spent on 
standby over 6 hours. 
FDP always starts on 
report Standby at 
home and not called 
out or disturbed, 
counts as 50% DP  
If more than 8 hours 
standby, followed by 
minimum rest  
 

b) Standby callout 
requirements  

 Must be scheduled and 
announced in advance  
 

Consider further FDP 
reduction depending 
on the callout time 

Immediate readiness 
standby counts in full 
as duty/FDP  
Contactable does not 
count but is not a Day 
off  
 
 

c) Quality and type of 
standby facilities 

Article 8 Suitable accommodation — a separate room for each crew member located 
in a quiet environment, equipped with a bed, sufficient ventilation and/or a 
device for regulating temperature and light intensity with access to food and 
drink  
 

d) Limit on standby 
duration 

Article 8 24 hours renewable In 
any series of 
consecutives duties 
including standby at 
home, shall be 
included: 
1. A protected and 

predicted sleep 
opportunity of 8 
hours in a period of 
24 hours 

2. The opportunity 
shall be 
communicated at 
least 24 hours in 
advance  

3. Two scheduled 
sleep opportunities 
shall not be 
separated by more 
than 18 hours 

 

12 hours  
 

12 hours 
 
 

e) Calculations of 
cumulative duty hours 
dependent on type of 
standby and whether 
crew are called out or 
not 

Article 8 Not counted as DP or 
FDP  

25% impact on duty, 
none on FDP 
 

Dependent on the 
callout notice period, 
min 50%, max 100% 
Standby overnight no 
callout 50%.  
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5.11.2 Safety impact 

a) Take account of standby time in duty/flight duty period and rest calculation 

Very little scientific research covers this topic. However, T. Akerstedt/Gillberg have shown that 
there is a direct effect on being on standby and the effect on the quality of recuperative sleep. 

Furthermore, ‘Standby other than at airport’ covers a great variety of possibilities, which 
makes it difficult to address through standard mitigating measures. This variety is reflected by 
Option 3. 

Option 1 proposes that no impact on DP and FDP be counted, which, considering the above 
appears to provide a lower level of safety. 

Option 2 limits the duty period and Option 3 also limits the subsequent FDP. Option 2 
introduces an additional mitigation measure by limiting the maximum number of standby 
hours to 72 hours in any 7 consecutive days. Overall, Option 2 and 3 are considered to provide 
an equivalent level of safety in this respect. 

b) Standby callout requirements 

A study made on five engineers in the Swedish merchant navy (Disturbed sleep while being 
on-call: an EEG study of sleep engineers (Torsvall, 1988) demonstrated that ‘on-call conditions 
will disturb sleep, not only through the actual time spent out of bed, but also through more 
indirect effects during sleep, possibly associated with apprehension’. This may indicate that for 
standby at night, some impact on the subsequent maximum allowable FDP could be 
considered. However, the NASA Study [Crew Factors in Flight Operations XI: A Survey of 
Fatigue Factors in Regional Airlines Operations (Co, E., 1999)] reports a limited impact on the 
quality of rest: ‘Subjects reported that, when on reserve status at home and not called out, 
they usually get 7.7 h of sleep at home.’ 

Options 2 and 3 provide mitigation measures to this issue and are therefore expected to have 
positive safety impact in countries where no such rules exist. 

c) Quality and type of standby facilities 

No scientific data is available on this issue; the three options reflect current national 
regulations and industry best practices. This harmonisation of rules is expected to have a 
positive safety impact. 

d) Limit on standby duration 

The Principles and guidelines for duty and rest scheduling in Commercial Aviation ‘NASA Study’ 
(Dinges, 1996) does not consider ‘on call reserve status’ as duty, but recommends that ‘a 
protected 8 hour sleep opportunity’ should be protected from interruption by assignment to a 
flight duty period. 

Crew Factors in Flight Operations XI: A Survey of Fatigue Factors in Regional Airlines 
Operations (Co, E., 1999) notes that: ‘The nature of flying on reserve means that 
crewmembers must respond when called for duty, thus creating unpredictability in their 
schedules. This unpredictability can lead to sleep loss, for example, when a call for duty occurs 
when a sleep period was planned. As evidence that sleep loss occurred, crewmembers reported 
getting 5.6 h of sleep before duty on average—2.3 h less than their normal average sleep. 
Sometimes (about once a month according to responses), the rest period that a crewmember 
must be given was assigned retroactively. That is, when called for duty, the crewmember was 
told that the previous hours constituted the required rest period. Clearly, this may add to the 
problem of planning a sleep schedule. These factors may result in flight crewmembers starting 
duty sleep deprived.’ 

Options 1 does not include a limit for the standby (24 hours renewable). Options 2 and 3 
propose to limit the standby to 12 hours (CAP 371 provisions) in order to protect the 8 hours 
sleep opportunity.  
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Options 2 and 3 are deemed more protective than Option 1, because under these options the 
total time standby + FDP is limited by the fact that FDP starts counting from the 6th hour of 
standby. 

e) Calculations of cumulative duty hours dependent on type of standby and whether crew are 
called out or not 

No scientific data is available on this issue. Current national practices vary: France does not 
count it as FDP or DP, and the UK counts it between 50% and 100%. Option 2 counts 25% of 
standby for DP. Options 2 and 3 are considered to provide an equivalent level of safety. 

Safety impact summary: Options 2 and 3 limit the standby duration to 12 hours. This 
ensures that the sleep opportunity is protected. These options also include a part of the 
standby time in cumulative duty period calculation. Option 2 adds an additional mitigation 
measure by introducing a weekly limit on standby. Therefore, Options 2 and 3 are considered 
to have a medium positive safety impact (+3) compared to Option 0 (24 hours standby, 
renewable). 

 

5.11.3 Other impacts 

(a) Social 

All options are deemed to have no negative social impact. 

(b) Economic 

As there is currently no common European requirement in this area, no reference situation is 
available. The available options thus need to be analysed relative to each other. 

Option 1 is the least protective and would allow standby for a 24-hour period. As in most 
Member States the current rules are more restrictive, this option is assumed to induce a low 
positive economic impact. 

Option 2 limits the standby period to 12 hours. Under the current conditions, three EASA 
countries allow 24 hours standby at the airport (AT, DE and FR). These countries represent 
about 30% of the European traffic. 

As discussed in the previous chapter, the use of standby varies significantly between different 
operators. The Agency received information from eight European airlines. The actual use of 
pilot standby ranges between 2 days per pilot and year and 33 days. If one considers the 
highest value an extreme case, the range is still likely to be between 2 and 10 days per year 
and crew, i.e. between 0.4% and 3% of total crew days. 

For the countries which currently allow 24 hours of home standby, Option 1 could require 
operators in these countries to double their standby and thus result in additional crew 
requirement, i.e. an additional 0.4% to 3% of crew hours. 50% of this standby is assumed to 
be home standby and 30% of crew is assumed to be affected. 

As regards cabin crew, the range of standby used is not that wide, and as an average 1.7 % 
can be assumed based on the information provided by operators. 

The crew costs increase was estimated based on the above information, assuming that 
adequate facilities for airport standby are available to the operators. In relative terms this is 
estimated to represent less than 0.4% of cost increase across Europe. For most operators this 
would mean no increase at all since 70% of the European crews are estimated not to be 
affected as similar rules already apply. Overall, Option 2 is therefore estimated to have a low 
negative economic impact. 
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Table 20: Relative annual cost estimate for home standby limitation to 12 hours 
(Options 2 and 3)41 

Personnel 
Category

Additional 
Staff 

Requirements
(A)

Share of 
Personnel 
Costs in 

Total Costs
(B)

Share of CC and 
FC Cost in Total 
Personnel Cost

(C)

Affected fleet 
(D)

airport 
standby/home 

standby (E)

Change in Total 
Cost

(A×B×C)

+0.4% 0.00%

+3% 0.03%

0.01%

50%30%

25%

35%

+1.7%
Cabin Crew

(CC)
18%

Flight Crew
(FC)

 

 

Option 3 is the most restrictive and considers the full standby time as FDP. This would 
considerably limit the applicability of standby provisions as it would most strongly limit the 
subsequent FDP. A medium negative economic impact is therefore assumed. 

(c) Regulatory coordination and harmonisation 

The FAA NPRM distinguishes between short call and long call reserve. For long call reserve the 
NPRM states that: 

(1) The period of time that the flight crew member is in a reserve status does not count 
as duty. 

(2) If a certificate holder contacts a flight crew member to assign him or her to a flight 
duty period or a short call reserve, the flight crew member must receive the required 
rest period specified in § 117.25 prior to reporting for the flight duty period or 
commencing the short call reserve duty. 

(3) If a certificate holder contacts a flight crew member to assign him or her to a flight 
duty period that will begin before and operate into the flight crew member’s window of 
circadian low, the flight crew member must receive a 12-hour notice of report time from 
the air carrier. 

An air carrier may shift a reserve flight crew member’s reserve availability period under the 
following conditions: 

(1) A shift to a later reserve availability period may not exceed 12 hours. 

(2) A shift to an earlier reserve availability period may not exceed 5 hours, unless the 
shift is into the flight crew member’s window of circadian low, in which case the shift 
may not exceed 3 hours. 

(3) A shift to an earlier reserve period may not occur on any consecutive calendar days.  

(4) The total shifts in a reserve availability period in paragraphs (e)(1) through (e)(3) 
of this section may not exceed a total of 12 hours in any 168 consecutive hours. 

Overall, the FAA NPRM proposal is closer to Options 2 and 3 than Option 1 in terms of standby 
limitations. 

 

                                          
41 Source: Column A: Information from operators; Column B: Figure 1; Column C: Operators’ annual reports; Column 

D: Based on the traffic in the affected countries, see text. 
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5.11.4 Conclusion 
Objectives / Criteria Weights

Option 
0

Option 
1

Option 
2

Option 
3

Option 0 Option 1 Option 
2

Option 3

Safety 3 : 3 3 : 9

Environment 2 : :

Social 1 : :

Economic 1 : 1 -1 -3 : 1 -1 -3

Proportionality 1 : :

Regulatory coordination and 
harmonisation

1 : :

Total 1 8 

Scores (unweighted) Scores (weighted)

9

6 

 
Option 2 is the preferred option, because: 

 it ensures a high level of safety by limiting standby to 12 hours and including 25% of the 
standby time in cumulative duty calculations; 

 it achieves this level of safety at lower costs than Option 3. 

 

Sensitivity analysis: The preferred option is providing an equivalent level of safety compared 
to Option 3 and a higher level of safety than Option 1. The result is sensitive to the 
assessment of the level of safety provided by each option. The result is not sensitive to the 
absolute value of the cost estimate, but to the relative assessment of Option 2 being more cost 
cost-effective than Option 3. 

 
 
Further research is needed on  

 The impact of standby other than airport on allowable FDP and calculated DP. 
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5.12 Basic rest 

5.12.1 Options identified 

 
Options 

Possible mitigation 
measures Option 0 

Subpart Q 
Option 1 

 
Option 2 

 
Option 3 

 

a) Prepare and 
publish rosters giving 
crews time to adapt 
and recover from 
cumulative fatigue  

/ Guidance: Good rostering practices  
  

No re-planned 
advancing of early 
starts  
 
 

b) Focused oversight 
by NAA 

/ Focused oversight on repeated use of re-planning on days off 
 

c) Set a minimum rest 
period and 
recuperative sleep 
opportunity between 
duties 

— At home: 12 hours or the length of the 
preceding duty period  
— Away from base at least the length of the 
preceding duty period or 10 hours with 8-hour 
sleep opportunity — Operator must take due 
account of travelling and other physiological 
needs  
  
 

— At home: 12 hours 
or the length of the 
preceding duty period 
— Away from base:  
at least the length of 
the preceding duty 
period or where 12 
hours or less, 
minimum can be 11 
hours where travelling 
does not exceed 30 
minutes.  
 

— At home: 12 hours 
or the length of the 
preceding duty period  
— Away from base: 
at least the length of 
the preceding duty 
period or 12 hours  
8 x 36 hours (including 
2 local nights) days off 
in any 28 consecutive 
days 
 

  Guidance: Variation. Due to circadian rhythms a rest break will not have 
the same benefits across the day. When the rest break occurs may be 
more important than the amount of time scheduled  
  

d) Minimum number 
of sleep hours over a 
specific preceding 
period of time 

8 hours sleep opportunity  
 

Must allow 8 hours TIB 
(time in bed) in 24 
hours  

— Must allow 8 hours 
TIB (time in bed) and 
10 hours in the 
allocated room in 24 
hours  

5.12.2 Safety impact 

a) Prepare and publish rosters giving crews time to adapt and recover from cumulative fatigue 

Options 1 and 2 reflect industry best practice and are expected to have a positive safety 
impact.  

Option 3 reflects the Moebus Aviation recommendation on re-planning of early starts. 
However, its scope is far more limited than Options 1 and 2 and therefore is considered to 
have a limited positive safety impact. 

b) Focused oversight by NAA 

All three options reflect NAA best practice. 

c) Set a minimum rest period and recuperative sleep opportunity between duties 

Scientific studies agree upon the fact that 8 hours of sleep opportunity should be provided 
every day. Minimum rest requirements are based on this element, plus the fact that longer 
duties require longer recovery periods. Slight variations can be observed in different 
regulations but no scientific data would support one approach against the other. In this 
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respect, there is no element available that would question the Subpart Q approach, reflected in 
Options 0 and 1. Options 2 and 3 are based upon CAP 371. 

Options 1 to 3 include additional guidance which is expected to contribute to a positive safety 
impact in conjunction with the other elements of this section. 

d) Minimum number of sleep hours over a specific preceding period of time 

Research on sleep generally recommends 8 hours of sleep every 24 hours. From laboratory to 
flight deck: promoting operational alterness (Rosekind, 1997) observes that ‘the critical 
foundation for optimal performance and alertness during operations is established by an 
appropriate quantity and quality of sleep prior to duty’. 

The Principles and guidelines for duty and rest scheduling in Commercial Aviation ‘NASA Study’ 
(Dinges, 1996) notes that ‘the first critical component of the off-duty period is an 8-hour sleep 
opportunity’ and recommends that ‘the off-duty period should be a minimum of 10 hours 
uninterrupted, to included an 8-hour sleep opportunity’. 

This is reflected by Options 0, 1 and 2.  

Option 3 includes an additional provision for 10 hours in the allocated room. However, the 
added value of this provision is questionable as long as the 8-hour sleep opportunity is 
protected. 

 

Safety impact summary: The most important safety requirement is the same in all options: 
minimum rest periods protecting the 8-hour sleep opportunity and making rest proportionate 
to duty. Options 1 and 2 include additional guidance and reflect best industry practices on 
publication of rosters. They are therefore expected to have a medium positive safety impact 
(+3). 

 

5.12.3 Other impacts 

(a) Social 
All options are deemed to have no negative social impact. 

(b) Economic 

Options 2 and 3 are more restrictive in the way they attempt to protect the 8-hour sleep 
opportunity. They are therefore considered to have a low negative economic impact. 

(c) Regulatory coordination and harmonisation 

The FAA proposal on rest periods (§ 117.25) foresees the following: 

No certificate holder may assign and no flight crew member may accept assignment to any 
reserve or duty with the certificate holder during any required rest period. 

(b) Before beginning any reserve or flight duty period, a flight crew member must be given at 
least 30 consecutive hours free from all duty in any 168 consecutive hour period, except that: 

(1) If a flight crew member crosses more than four time zones during a series of flight duty 
periods that exceed 168 consecutive hours, the flight crew member must be given a minimum 
of three physiological nights rest upon return to home base.  

(2) A flight crew member operating in a new theater must receive 36 hours of consecutive rest 
in any 168 consecutive hour period.  

(c) No certificate holder may reduce a rest period more than once in any 168 consecutive hour 
period.  

(d) No certificate holder may schedule and no flight crew member may accept an assignment 
for reserve or a flight duty period unless the flight crew member is given a rest period of at 
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least 9 consecutive hours before beginning the reserve or flight duty period measured from the 
time the flight crew member reaches the hotel or other suitable accommodation.  

(e) In the event of unforeseen circumstances, the pilot in command and certificate holder may 
reduce the 9 consecutive hour rest period in paragraph (d) of this section to 8 consecutive 
hours. 

 
Overall, the FAA NPRM provisions are less protective in terms of rest than all four options 
proposed under this NPA. 

5.12.4 Conclusion 
Objectives / Criteria Weights

Option 
0

Option 
1

Option 
2

Option 
3

Option 0 Option 1 Option 
2

Option 3

Safety 3 3 3 1 9 9

Environment 2

Social 1

Economic 1 -1 -1 -1 -1

Proportionality 1

Regulatory coordination and 
harmonisation

1

Total 0 9 8 

Scores (unweighted) Scores (weighted)

3

2 

 
Option 1 is the preferred option because: 

 it ensures an equivalent level of safety compared to Option 2 at lower costs to the 
industry than Option 2. 

 

Sensitivity analysis: The preferred option is providing an equivalent level of safety compared 
to Option 2 and a higher level of safety than Options 0 and 3. The result is sensitive to the 
assessment of the level of safety provided by each option. The result is not sensitive to the 
absolute value of the cost estimate, but to the relative assessment of Option 1 being more cost 
cost-effective than Option 2. 
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5.13 Reduced rest 

5.13.1 Options identified 

The provisions for reduced rest are currently subject to EU-OPS Article 8 provisions, i.e. the 
definition of the requirements are left to the Member States’ Competent Authorities. For this 
reason there is no reference option 0 in this block of options. 

 
Options 

Possible mitigation 
measures Option 0 

Subpart Q 
Option 1 

 
Option 2 

 
Option 3 

 

a) Minimum duration 
of reduced rest 

Article 8 Minimum 7h30 
including 2 hours in 
the WOCL + FRMS 
 

If reduced rest is 
shorter than 12 hours, 
the entire WOCL 
should be included  

 Minimum of  
9 hours at the 
suitable 
accommodation 

 Reduction not 
allowed: pre or 
post-FDP is 
extended and/or 
time zone crossing 
at the previous or 
next FDP 

 

Reduced rest periods 
not allowed 
 
 

b) Augmentation of 
rest period following 
reduced rest 

Article 8 Subsequent rest is 
augmented by the 
shortfall. It includes 
one local night. 

Rest is augmented by 
the shortfall but not 
less than 2 hours. It 
includes one local 
night. 
  
 

Reduced rest periods 
not allowed  

c) Reduced maximum 
FDP 

Article 8 FDP following reduced rest is reduced by the 
shortfall  
  

Reduced rest periods 
not allowed 

d) Limit the number of 
reduced rest 
occasions  

Article 8 Maximum 2 reduced 
rest between 2 
periodic rests taken 
according to 
OPS 1.1110 §2.1  

3 times scheduled in 
90 days 

Reduced rest periods 
not allowed 

e) Limit the length and 
number of sectors 
under reduced rest  
 

Article 8 — Maximum 5 sectors before the reduced rest 
and maximum 3 sectors after 
— Block time for any flight during FDP < 3 hours  
 

Reduced rest periods 
not allowed 
 

f) Limit the effect of 
time zone de-
synchronisation under 
reduced rest 

Article 8 FDP of maximum 2 time zones equivalent 
distance from home base  
 

Reduced rest periods 
not allowed 
 

g) Limit the possibility 
of interaction of split 
duty and reduced rest 

Article 8 Split duty before 
reduced rest only 
allowed if the break is 
> 4 hours 
Maximum 4 sectors 
before reduced rest 
Maximum 1 sector 
after 
No split duty after 
reduced rest  

No combination with 
split duty allowed 

Reduced rest periods 
not allowed 
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Options 
Possible mitigation 

Option 0 Option 1 Option 2 Option 3 measures 

 

Subpart Q    

h) Publish roster (day 
on/day off only?) 
sufficiently in advance  

Article 8 Guidance based on 
industry practice: 
2 weeks in advance 
(schedule and charter)  
 

7 days notice of days 
off  

Reduced rest periods 
not allowed 

i) Establish conditions 
for applicability of 
reduced rest 

Article 8 Not allowed after one hour planned FDP 
extension 
 

Reduced rest periods 
not allowed 

5.13.2 Safety impact 

a) Minimum duration of reduced rest 

Option 1 is based on the French rules, as reviewed by the STARE Study. 

Option 2 includes Moebus Aviation recommendations and elements coming from the Spanish 
regulation. 

Option 3 forbids reduced rest periods. 

b) Augmentation of rest period following reduced rest 

Pending the publication of the STARE study, no scientific data is available. This was 
acknowledged by Moebus Aviation (2008). This report recommends that ‘any reduced rest that 
is less than 12 hours long should include the entire WOCL period’. However this is not 
supported by any scientific study and no other possible mitigating measures (reduced FDP, 
increased subsequent rest) have been envisaged and reviewed.  

Finally, Moebus Aviation ‘… would recommend that reduced rest is only allowed as part of a 
comprehensive FRMS’. 

The preliminary summary of the STARE study (French Civil Aviation Authority, 2010] notes 
that ‘attention must be paid to the position of reduced rest in schedules… Yet no major issue 
for reduced rest found within the framework of this study (French regional airlines – French 
regulation). FRMS to be used as a mitigation to overcome possible emerging issues’. 

Option 1 reflects the French provisions, as reviewed by the STARE Study. 

Option 2 includes additional provisions, but in the absence of scientific evidence there is no 
certainty that they are more protective than Option 1 provisions. 

Option 3 reflects the provisions in place in some countries, where reduced rest is not 
authorised. However, there is no evidence that this would be significantly more protective than 
the reduced rest provisions with appropriate mitigating measures. 

The results of the SAFE modelling simulation (see RIA Option Analysis using the SAFE Model, 
para. 1.1.6) support the findings from the STARE study and indicate that the rules for reduced 
rest as applied in France for regional operations work effectively as mitigation measures 
against fatigue hazards. No conclusions can be drawn for other types of operations, which may 
wish to apply reduced rest provisions. 

As concerns the subsequent items: 

c. Reduced max FDP; 

d. Limit the number of reduced rest occasions; 

e. Limit the length and number of sectors under reduced rest; 

f. Limit the effect of time zone de-synchronisation under reduced rest; 

g. Limit possibility of interaction of split duty and reduced rest; 

h. Publish roster (day on/day off only?) sufficiently in advance; 
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i. Establish conditions for applicability of reduced rest. 

Option 1 reflects the current French provisions, as reviewed by the STARE Study; Option 2 
includes some variants, based among others on the Spanish regulations; and Option 3 forbids 
reduced rest. 
 
Safety impact summary: There has been no evidence to differentiate the options available in 
terms of safety. All options appear to provide a sufficient level of safety (+0). 
 

5.13.3 Other impacts 

(a) Social 

All options are deemed to have no negative social impact. 

(b) Economic 

The possibility to allow reduced rest under certain mitigating measures is currently left to 
National Authorities. There is therefore no reference situation (‘Option 0’) and the options can 
only be assessed relative to each other.  

Option 1 allows reduced rest under certain mitigation measures. This would allow for any 
operator in Europe to apply the reduced rest scheme. This is expected to generate a low 
positive economic impact. 

Option 2 allows reduced rest only in more restrictive conditions. This will have a positive effect 
on some operators and a negative effect on others. Overall the option is expected to bring a 
low negative economic impact. 

Option 3 does not allow any reduced rest. This will affect only the European operators that can 
currently apply this possibility based on their national rules. For those operators a 
discontinuation of the rule could have a significant economic impact.  

Overall, at European level, Option 3 is therefore estimated to have a medium negative 
economic impact. 

(c) Regulatory coordination and harmonisation 
The FAA NPRM does not contain any reduced rest provisions, as in Option 3 discussed above. 

5.13.4 Conclusion 
Objectives / Criteria Weights

Option 
0

Option 
1

Option 
2

Option 
3

Option 0 Option 1 Option 
2

Option 3

Safety 3 : : 

Environment 2 : : 

Social 1 : : 

Economic 1 : 1 -1 -3 : 1 -1 -3

Proportionality 1 : : 

Regulatory coordination and 
harmonisation

1 : 1 : 1

Total 1 -1 

Scores (unweighted) Scores (weighted)

-2 

 

Option 1 is the preferred option because it ensures an equivalent level of safety by applying a 
reviewed set of mitigation measures and creates some economic benefits to the industry. 
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Sensitivity analysis: The preferred option is providing an equivalent level of safety compared 
to other options. The result is sensitive to the assessment of the level of safety provided by 
each option. The result is not sensitive to the absolute value of the cost estimate, but to the 
relative assessment of Option 1 being the most cost cost-effective. 
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5.14 Extended and recovery rest 

5.14.1 Options identified 

 
Options 

 Possible mitigation 
measures Option 0 

Subpart Q 
Option 1 

 
Option 2 

 
Option 3 

 

a) Regulations around 
duty construction with 
restrictions on number 
of early/late/night 
transitions in a work 
block 

Guidance  
(Subpart Q  
OPS 1.1090 3 states 
that Operators shall 
manage these areas) 

Guidance: Rest periods between 18 and 30 hours to be avoided, or restriction 
on the FDP 
 

b) Extended rest 
periods to mitigate 
against duty 
transitions 

Guidance  
(Subpart Q  
OPS 1.1090 3 states 
that Operators shall 
manage these areas)  

34 hours free of mixing 
duties  
 

36 hours off duty with 
2 local nights  
(from series of late to 
early)  
 

Transition from late/night 
arrivals to early starts to 
include 1 local night at 
home base 

c) Consistent 
scheduling, limiting 
mix of day/night duties 

Guidance  
(Subpart Q  
OPS 1.1090 3 states 
that Operators shall 
manage these areas)  

Guidance: Rest periods between 18 and 30 hours to be avoided, or restriction 
on the FDP  
 

d) Duty restrictions for 
a set period of time or 
based on rest period 
based on the number 
of time zones 

General guidance Allowable FDP 
determined by length 
of time since departure 
(and therefore on 
sleep opportunity) 
Table B CAP 371 and 
CAD 371 (Hong Kong) 
Table B 
 

Allowable FDP 
determined by length 
of time since departure 
(and therefore on 
sleep opportunity) 
Table B CAP 371 and 
CAD 371 (Hong Kong) 
Table B 
 

General guidance  

e) Limit maximum 
FDP according to 
daytime and 
acclimatisation 

Covered by standard 
provisions 

More than 3 zones and 
less than three local 
nights: the subsequent 
flight duty periods shall 
be calculated as 
follows:  

The maximum flight 
duty period for a flight 
crew member shall 
be limited to 11 hours 
and 30 minutes and 
for a cabin crew 
member to 12 hours 
and 15 minutes. 
b) For each sector, 
calculated from the 
second sector 
onwards, the period 
in a) is reduced by 30 
minutes per sector.  

 

Use unacclimatised 
crew tables  
See CAP 371 Not 
acclimatised table with 
18–30 hours rest 
Consider fully and 
partially acclimatised.  
 

Covered by standard 
provisions  

f) Minimum time set 
before a crew could 
be considered time 
zone adjusted or 
acclimatised 

Beyond 3 time zones 
WOCL refers to home 
base time for the first 
48 hours and to local 
time thereafter  
 

Out stations more than 
3 time zones: three 
consecutive local 
nights 
 

4 x local nights within 1 
time zone 2 hours wide  
 

Beyond 3 time zones 
WOCL refers to local time 
after: 

 the minimum rest, or 

 three consecutive 
local nights 

and to home base time 
before  
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5.14.2 Safety impact 

a) Regulations around duty construction with restrictions on number of early/late/night 
transitions in a work block 

The CAA Paper 2005/04 Aircrew fatigue: a review of research undertaken on behalf of the UK 
Civil Aviation Authority (UK CAA, 2005) addresses early, late and night, but not the transition 
between them. CAP 371 recommends avoiding rest periods between 18 and 30 hours, or 
restricting the FDP. However, this guidance should strictly be used in the context of flights 
without time zone de-synchronisation, when the effect of such principles could be counter-
productive. This is reflected in Options 1 to 3 and is deemed to have a positive safety impact. 

b) Extended rest periods to mitigate against duty transitions 

Option 1 recommends 34 hours free of mixing duties, but is less protective than Options 2 and 
3. The STARE study recommends 36 hours including two local nights, which is reflected by 
Option 2. Option 3 recommends including 1 local night between any transition between 
early/late/night. This is based on the following observation: 

 Early to late transition is automatically protected by one local night. 

 Late to early transition could result in two successive night finishings and then starting in 
the WOCL. 

The requirement to insert one local night would protect against this case. There is no evidence 
that this would be less protective than Option 2, but this should be confirmed by further 
research. For this RIA both Options 2 and 3 are expected to have an equivalent positive safety 
impact.  

c) Consistent scheduling, limiting mix of day/night duties 

No scientific evidence is available on this issue. Options 1 to 3 reflect current UK-CAA 
guidance. 

d) Duty restrictions for a set period of time or based on rest period based on the number of 
time zones 

The logic of Options 1 and 2 is based on CAP 371, which introduces a specific FDP table for 
non-acclimatised crew. Option 3 is based on Subpart Q (Option 0), where the FDP values for 
non-acclimatised crew are those from the place of origin. 

No scientific elements were available to determine if any option could result in a positive safety 
impact as compared to Option 0. Therefore all options are considered to provide an equivalent 
level of safety related to this mitigation measure. 

e) Limit maximum FDP according to daytime and acclimatisation 

Moebus Aviation (2008) proposes to address acclimatisation as follows: ‘As a general rule, the 
rate of synchronization could be approximated by the use of a factor that assumes a one-hour 
adjustment per day’, but notes: ‘However, in some circumstances this may overestimate the 
time required for adaptation to the new time zone’; and concludes:  

‘The information outlined above emphasises the complexity of flight time limitations and the 
fact that it is very difficult to propose simple maximum FDP limits that properly account for all 
the relevant variables (e.g., duty start time, number of consecutive duty days, number of 
sectors, duration of duty periods preceding the current duty, degree of acclimatization, etc.). 
In summary, the provisions for the maximum FDP proposed by EU-OPS are not supported by 
the available data. To formulate more precise limits further studies are required’. 

Two different approaches are envisaged for the calculation of FDP: 

• Subpart Q logic is binary (see Options 0 and 3): either the crew member is acclimatised 
or not. If they are acclimatised, the maximum allowable FDP is calculated on the basis of the 
time zone of arrival. If they are not acclimatised, the maximum allowable FDP is calculated on 
the basis the time zone of departure. This approach is very approximate but has also the merit 
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of being very simple. Scientific studies would recommend a more complex approach, 
introducing for instance the notion of partial acclimatisation; however the actual impact of the 
simplified approach taken by Subpart Q has not been scientifically measured so far. Additional 
research should be conducted in this respect 

Other approaches include e.g. the use of unacclimatised crew tables. This is reflected by 
Options 1 and 2. This is probably more protective than Options 0 and 3. 

f) Minimum time set before a crew could be considered time zone adjusted or acclimatised 

According to Moebus Aviation (2008), 1 to 6 local nights are needed, depending on the 
maximum time difference and the duration of layover. 

The TNO reports recommends: ‘When a crew member has spent 4 consecutive local nights on 
the ground within a time zone of 2 hours wide, centered on home base, and is able to take 
uninterrupted night sleep. The crew members will remain acclimatised thereafter until a duty 
period finishes at a place where local time differs by more than 2 hours form that point of 
departure.’ 

The United Kingdom Civil Aviation Authority (2005) also observes that for certain patterns; 
‘Difficulties in sustaining performance were observed for at least six days after the flight.’, in 
particular for ‘very large time zone transitions’. 

Subpart Q provisions in Option 0 clearly do not concur with scientific research, especially for 
large time zone transitions. 

Options 1 and 2, based on CAP 371 and the TNO report respectively, would have a low to 
medium positive safety impact. 

Option 3 is based on the three local night requirement from CAP 371, and introduces the 
additional criterion that, out of base, the crew should be considered acclimatised after taking 
the minimum TZC rest required at home base. It should be noted that this approach is 
consistent with the proposal made by the FAA in its NPRM. This is also more in line with 
research and would have a low to medium positive safety impact. 

Safety impact summary: Options 2 and 3 require additional rest between duty transitions 
from early/late/night. Option 2 and 3 also require a minimum time before a crew is considered 
time zone adjusted. They are therefore expected to have a medium positive safety impact 
(+3). 
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5.14.3 Other impacts 

(a) Social 

All options are deemed to have no negative social impact. 

(b) Economic 

Option 0 will not induce any additional cost to the industry as it is based on Subpart Q. 

Option 1 only includes guidance material and a requirement to keep 34 hours free of mixing 
duties. Duty restrictions are implemented for time zone de-synchronisation based on CAP 371 
tables. The package is considered to imply a low negative economic impact (–1).  

Option 2 proposes to extended rest as a mitigation measure against duty transitions (36 hours 
off duty with 2 local nights). Additionally, Option 2 requires 4 local nights before a crew 
member would be considered time zone adjusted. This is considered to bear a medium 
negative economic impact (–3). 

Option 3 requires one local night at home base to mitigate the impact of duty transitions. The 
minimum time for time zone adjustments is modelled after the Subpart Q approach: Beyond 3 
time zones the WOCL refers to local time. However, the option adds additional conditions for 
this rule by requesting minimum rest or three consecutive local nights for this to apply. This is 
estimated to have low negative economic impact (–1). 

Stakeholders are invited to provide additional information to this basic assessment. 

(c) Regulatory coordination and harmonisation 
See FAA proposal explained under 15.12.2. 
 

5.14.4 Conclusion 
Objectives / Criteria Weights

Option 
0

Option 
1

Option 
2

Option 
3

Option 0 Option 1 Option 
2

Option 3

Safety 3 1 3 3 3 9

Environment 2

Social 1

Economic 1 -1 -3 -1 -1 -3 -1

Proportionality 1

Regulatory coordination and 
harmonisation

1

Total 0 2 6 

Scores (unweighted) Scores (weighted)

9

8 

 
Option 3 is the preferred Option because it ensures an improved level of safety at lower costs 
than Option 2. 
 
Sensitivity analysis: The preferred option is providing an equivalent level of safety compared 
to Option 2 and a higher level of safety than Options 0 and 1. The result is sensitive to the 
assessment of the level of safety provided by each option. The result is not sensitive to the 
absolute value of the cost estimate, but to the relative assessment of Option 3 being more cost 
cost-effective than Option 2. 
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Further research is needed on: 

 The appropriate mitigating measures for early to late and late to early transitions; 

 The effectiveness of Subpart Q provisions for (partially) non-acclimatised crew. 
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5.15 Time zone crossing 

5.15.1 Options identified 

The provisions for time zone crossing are currently subject to EU-OPS Article 8 provisions, i.e. 
the definition of the requirements are left to the Member States’ Competent Authorities. For 
this reason there is no reference option 0 in this block of options. 

 
Options 

Possible mitigation 
measures Option 0 

Subpart Q 
Option 1 

 
Option 2 

 
Option 3 

 

a) Minimum rest/days off 
requirements at home 
base following time zone 
crossing 

Article 8 If one sector includes 4 
time zones or more, 
minimum rest is 36 hours 
including 2 local nights  
 

For flight duty periods 
that cross 4 or more 
time zones, and that 
involve 48 hours off 
duty or more away 
from home 
base/domicile zone 
time, a minimum of  
48 hours off duty shall 
be allowed upon return 
to home base/domicile 

At least 4.5 times the 
difference in local 
times between the 
home base and the 
location with the 
greatest local time 
difference. 
Subsequently, 
minimum time for rest 
as per 
OPS 1.1110 point 2.1  
 

b) Additional minimum 
rest at destination away 
from home base 

Article 8 For 4 time zones or more, 
rest = max[duty,14 hours]  
 

For 4 time zones or 
more: minimum rest  
14 hours (or the same 
length like a previous 
duty) + 30 minutes for 
each time zone 
beginning on the 5th 
zone  
 

Rest periods with the 
addition of the 
difference in time 
zones from the 
location of the previous 
rest period. This 
extended rest period 
does not need to 
exceed 15 hours  

c) Avoid or limit in 
number per month 
alternating east-west and 
west-east rotations 

Article 8 Operators shall monitor acceptable limits or combinations of rotations + 
guidance from research 
 

d) Additional rest 
between home base-
west-home base & home 
base-east-home base 
rotations 

Article 8 1 additional (to minimum 
established rest after 
TZC) local night at home 
base between alternating 
east-west and west-east 
rotations  
Or use of FRMS to 
demonstrate acceptable 
limits or combinations of 
rotations + guidance from 
research 

1 additional (to 
minimum established 
rest after TZC) local 
night at home base 
between alternating 
east-west rotations  

CAP 371 Annex E 
CAD 371 Table X 
limitations  
 

5.15.2 Safety impact 

a) Minimum rest/days off requirements at home base following time zone crossing  

The NASA Study (Dinges, 1996) recommends that ‘for flight duty periods that cross 4 or more 
time zones, and that involve 48 hours off-duty or more away from home-base/domicile zone 
time, a minimum of 48 hours off-duty be allowed upon return to home base/domicile’. 

Option 1 is based on current French regulations. It includes a lower threshold (36 hours), 
which however protects the local night sleep opportunity. It differentiates between flights with 
and without augmented crew. Overall, it is deemed to bring the same level of protection as 
proposed by NASA. 
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Option 2 reflects the NASA study recommendation.  

Option 3 reflects a more complex approach, possibly using tables. There is no evidence that it 
would provide a higher level of protection than Options 1 and 2. 

b) Additional minimum rest at destination away from home base 

Moebus Aviation (2008) recommends 14 hours rest on layover after significant time zone 
crossing. Option 1 reflects the Moebus Aviation recommendation (rest = max [duty, 14 
hours]). 

Option 2 also includes a minimum rest of 14 hours but includes an additional rest of 30 
minutes per sector above 4 zones. However, this additional protection is not supported by 
scientific research. 

Option 3 presents a slightly different approach based on Scandinavian regulations but limits it 
to 15 hours. It is therefore considered less protective than Options 1 and 2. 

c) Avoid or limit in number per month alternating east-west rotations 

The United Kingdom Civil Aviation Authority (2005) addresses the difference between eastward 
and westward flight, but transition between east and westward flight would deserve further 
research. All three options recommend Operators to monitor acceptable limits or combinations 
of rotations. 

d) Additional rest between home base-west-home base & home base-east-home base 
rotations 

Research is also lacking in this area. The Spanish rules require one additional local night at 
home base between alternating east-west rotations. This is reflected in Option 2. 

Option 1 includes the same provision, or as an alternative, the use of FRMS to demonstrate 
acceptable limits or combinations of rotations. This is deemed to provide at least the same 
level of protection as Option 2, and adds flexibility to the operator. 

Option 3 is based upon CAP 371 tables, and it is difficult to compare its impact on safety with 
Options 1 and 2 as it follows a different concept. The level of safety is considered equivalent to 
the other options on this mitigation measure d). 

 

Safety impact summary: Options 1 and 2 increase the rest at destination to 14 hours after 
significant time zone crossing. They also introduce mitigation against the effects of east-west 
rotations. Therefore, Options 1 and 2 are expected to have a medium positive safety impact 
(+3). Option 3 does not include the same level of protection regarding minimum rest and is 
therefore considered to have a low positive safety impact. 

 

5.15.3 Other impacts 

(a) Social 

All options are deemed to have no negative social impact. 

(b) Economic 

Time zone crossing was not previously addressed by European regulation. For this issue there 
is therefore no common reference. Options will have to be judged relative to each other. Due 
to the less restrictive minimum rest requirements, Option 1 is considered more-cost effective 
(0) than Options 2 and 3 (–1). 

(c) Regulatory coordination and harmonisation 

See FAA proposal explained under 15.12.2. For non-acclimatised crew the FAA proposes to 
reduce the maximum FDP by 30 minutes.  
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5.15.4 Conclusion 
Objectives / Criteria Weights

Option 
0

Option 
1

Option 
2

Option 
3

Option 0 Option 1 Option 
2

Option 3

Safety 3 : 3 3 1 : 9 9

Environment 2 : :

Social 1 : :

Economic 1 : -1 -1 : -1

Proportionality 1 : :

Regulatory coordination and 
harmonisation

1 : :

Total 9 8 

Scores (unweighted) Scores (weighted)

3

-1

2 

 
Option 1 is the preferred option, because it ensures safety of operations at the lowest costs. 
 

Sensitivity analysis: The preferred option is providing an equivalent level of safety compared 
to Option 2 and a higher level of safety than Option 3. The result is sensitive to the 
assessment of the level of safety provided by each option. The result is not sensitive to the 
absolute cost estimate, but to the assessment that Option 1 is more cost-effective than 
Options 2 and 3. 

 
 
Further research is needed on:  

 The appropriate mitigating measures for eastward-westward and westward-wastward 
transitions. 
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5.16 Other elements  

5.16.1 Options identified 

 
Options 

Possible mitigation 
measures Option 0 

Subpart Q 
Option 1 

 
Option 2 

 
Option 3 

 

a) Include meal and 
drink opportunity 
(ground/flight) in 
planning 

A meal and drink 
opportunity must 
occur, especially when 
the FDP exceeds 6 
hours 
(EU-OPS 1.1130 ) 
 

A meal and drink 
opportunity must 
occur, especially when 
the FDP exceeds 6 
hours  
Protocol in all airlines 
to address nutrition 
 
(b) Guidelines on 
protocol 
 
 
 

A meal and drink 
opportunity must 
occur, especially when 
the FDP exceeds 6 
hours. 
Protocol in all airlines 
to address nutrition 
 
(b) Guidelines on 
protocol 
 
Monitor through their 
SMS/FRMS how they 
have planned this 
opportunity. 
 

The break shall be at 
least 30 minutes. 
When the duty time 
exceeds 10 hours a 
new break must occur. 
When the work 
excludes a normal 
break the meal break 
may occur onboard. 
 
 

b) Provide fatigue 
management training 

/ Require all Operators 
to develop fatigue 
management and 
countermeasure 
training for all staff 
involved in this area 
Include NAA’s, 
Management, 
Scheduling staff and 
all crew members 

Require all Operators 
to develop fatigue 
management and 
countermeasure 
training for all staff 
involved in this area  
Include NAA’s, 
Management, 
Scheduling staff and 
all crew members 

Require all Operators 
to develop fatigue 
management and 
countermeasure 
training for all staff 
involved in this area  
Include NAA’s, 
Management, 
Scheduling staff and 
all crew members 
 

c) Implementation of 
effective SMS/FRMS 

1.1090 3.2/3.3/3.6 
creates a current 
requirement for the 
demonstration of 
fatigue management 

FRMS required to plan reduced rest and/or split duty and other issues 
identified above 
NAA to oversee SMS/FRMS and audit all AOC Holders implementation 
Provide suitable sanctions where appropriate 
NAA training on FRMS 

d) Reporting on 
fatigue-related issues 

1.1090 4.1 creates a 
requirement for crew 
not to operate fatigued 
but no method to 
report this  

Requirement for crew 
not to operate fatigued 
Require there to be an 
agreed fatigue 
reporting processes 
 

Requirement for crew 
not to operate fatigued 
Require there to be an 
agreed fatigue 
reporting processes 
)  
Provide Fatigue 
Reporting Forms  

Requirement for crew 
not to operate fatigued 
Require there to be an 
agreed fatigue 
reporting processes 
Provide Fatigue 
Reporting Forms  
Establish a 
Confidential Reporting 
System within EASA  
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5.16.2 Safety impact 

a) Include meal and drink opportunity (ground/flight) in planning 

Option 0 is consistent with recommendations from available research. Options 1 and 2 require 
a protocol in all airlines to address nutrition and propose guidelines. This would have a low 
positive safety impact. Option 3 is based on current Scandinavian regulations, but there is no 
evidence that it would be more protective than Options 1 or 2. 

Option 2 requires SMS/FRMS monitoring, which would have a low positive safety impact. 

b) Provide fatigue management training 

No scientific research or operational data available on this subject, but there is a general 
agreement that the proposal in Options 1 to 3 would have a low to medium positive safety 
impact. 

c) Implementation of effective SMS/FRMS 

Options 1 to 3 clarify the use of SMS FRMS. 

d) Reporting on fatigue-related issues 

Options 1 to 3 require the crew to report when operating fatigued. This is more a clarification 
than a new requirement, as this should be mandatory in any Safety Management System. 

Option 3 includes the requirement for a confidential reporting system to EASA; however, this 
possibility is not foreseen in the Basic Regulation (reporting to the NAA). 

 
 
Safety impact summary: Option 2 introduces the need for a protocol in airlines on a meal 
and drink opportunity and proposes guidelines. Option 2 is therefore considered to have a 
medium positive safety impact (+3). 
 

5.16.3 Other impacts 

(a) Social 
All options are deemed to have no negative social impact. 

(b) Economic 

Options 1 to 3 require operators to develop fatigue management training as well as the 
possibility to report fatigue. It is assumed that the fatigue management training can be 
integrated in other training activities and thus will not require additional off-time for the crew 
member.  

Option 3 additionally sets a minimum period for a break. Options 1, 2 and 3 are therefore 
considered to induce a low negative cost to the industry. 

 
c)  Regulatory coordination and harmonisation 

The FAA proposal does not foresee any regulation on meal and drink opportunities. 
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5.16.4 Conclusion 
Objectives / Criteria Weights

Option 
0

Option 
1

Option 
2

Option 
3

Option 0 Option 1 Option 
2

Option 3

Safety 3 1 3 1 3 9

Environment 2

Social 1

Economic 1 -1 -1 -1 -1 -1 -1

Proportionality 1

Regulatory coordination and 
harmonisation

1

Total 0 2 8 

Scores (unweighted) Scores (weighted)

3

2 

 
Option 2 is the preferred option, because: 

 it provides the highest level of safety by requiring SMS/FRMS monitoring and a protocol 
on the meal and drink opportunity; 

 it creates comparable costs contrary to the alterative options. 

 
Sensitivity analysis: The preferred option is providing the highest level of safety compared to 
the other options. The result is sensitive to the assessment of the level of safety provided by 
each option. The result is not sensitive to the cost estimate. 
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6 Summary and recommendations 

The Regulatory Impact Assessment for this rulemaking task followed a safety risk management 
approach by identifying the fatigue hazards and related potential mitigation measures. At 
mitigation measures level, a range of options was developed by the rulemaking group 
OPS.055. This allowed for a very detailed discussion of alternative options and choices at the 
level of hazards in order to identify the most effective AND cost-effective mitigation measure 
to be proposed. The Agency believes that this approach resulted in a proposal with significant 
safety benefits and well justified costs. 

The following overview summarises the safety improvements and other impacts of the 
preferred options to allow for a quick overview. 

6.1 Impact summary of the recommended options 

The preferred options include the following safety improvements: 

 

General 

 Uniform level of safety across all EU-27 + 4 by introducing uniform safety requirements 
for all FTL rules. 

Cumulative fatigue (5.2) 

 Weekly rest exemption deleted. Earliest reporting time after weekly rest will be 06:00 
(currently 04:00 reporting time is possible if rest is 40 hours or more).  

 Additional rolling limit of 1 000 block hours per 12 consecutive months introduced. 

 Preferred option ensures safety while allowing for operational flexibility and increased 
harmonisation with the FAA. 

Maximum allowable flight duty period (5.3) 

 Increase of the weekly rest to 48 hours when two or more duty periods encroach all or 
any portion of the WOCL. 

 Requirement for the Operator to specify the duration of post-flight DP in the OPS 
Manual. 

 Guidance on breaks and meal opportunities. 

 Preferred option achieves the improved level of safety with relatively limited costs to 
the industry. 

Consecutive night duties and duty transitions (5.4) 

 Additional rest after 2 night duties: 48 instead of 36 hours weekly rest. 

 Mitigation against the effect of early to late and late to early transitions: one local night 
at home base. 

 Guidance on breaks and meal opportunities. 

 The preferred option achieves the safety improvements at lower costs than all other 
options. 

Planned duty extensions (5.5) 

 Guidance material introduced related to the notification period for the 1-hour extension.  

 FRMS monitoring required for extensions between 18:00 and 22:00. 

 The preferred option achieves the safety objective at the lowest cost to the industry. 
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Duty extension due to in-flight rest (4.6) 

 Harmonised rules in all EU-27 + 4 countries. 

 Extension to be based on the type of rest facility onboard. 

 Extension due to in-flight rest in economy seats not allowed. 

 The preferred option achieves a high level of safety at a lower cost to the industry than 
the alternative Option 3. 

 

Positioning and excessive duty time (4.7) 

 No adjustments proposed. 

 

Split duty (4.8) 

 Harmonised rules in all EU-27 + 4 countries. 

 Due to the lack of scientific evidence related to safety, it has not been possible to 
clearly differentiate between the options in terms of safety impact. 

 Based on the long term experience of CAP 371 implementation (on which this option is 
based), the option based on this regulation is the preferred one. 

 The preferred option is more cost-effective than all other available options. 

Commander’s discretion (5.9) 

 Non-punitive reporting process. 

 Guidance material for the commander and operators. 

 Guidance material for NAA oversight. 

 The preferred option is not expected to incur significant cost to the industry. 

Airport standby (5.10) 

 Harmonised rules in all EU-27 + 4 countries. 

 Clear requirements on the quality and type of standby facilities at the airport. 

 Beyond 6 hours standby counts as 100% FDP. Standard minimum rest requirements 
after standby (Rest = duty period). 

 The preferred option is not expected to incur limited costs and benefits to European 
operators, depending on current national requirements. 

 The preferred option incurs the least cost to the industry of all available options. 

Standby other than airport (5.11) 

 Standby duration limited to 12 hours. 

 25% of the standby time is included in cumulative duty period calculation. 

 Weekly limit on standby. 

 The preferred option achieves a higher level of safety at lower costs than the alternative 
option. 

Basic rest (5.12) 

 Guidance for NAA oversight. 

 Guidance on good rostering practices. 

 The preferred option achieves the equivalent level of safety at lower costs than the 
alternative option. 
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Reduced rest (5.13) 

 Harmonised rules in all EU-27 + 4 countries. 

 There has been no evidence to differentiate the options available in terms of safety. 

 The preferred option has been reviewed by a scientific study. 

 The preferred option applies a reviewed set of mitigation measures, including FRMS and 
creates some economic benefits to the industry. 

Extended recovery and rest (5.14) 

 Additional rest between duty transitions between early/late/night duties. 

 Minimum time before a crew is considered time zone adjusted. 

 The preferred option ensures an improved level of safety at lower costs than the 
alternative option. 

Time zone crossing (5.15) 

 Increased rest at destination to 14 hours after significant time zone crossing. 

 Mitigation against the effects of east-west rotations. 

 The preferred option reduces the safety risk at lower costs than the alternative option. 

Other elements (5.16) 

 Requirement for operators to develop a protocol on a meal and drink opportunity. 

 Requirement to provide fatigue management training. 

 The preferred options create comparable costs to the alternative options with the same 
level of safety. 

 

6.2 Further research needs identified 

 
The need for further research has been identified for the following subjects: 

 Health effects of long duty periods followed by long rest periods. 

 The cumulative effect of duties of more than 10 hours by day and 7 by overnight. 

 The cumulative effect of duty of more than 100 hours per 14 days. 

 The possible impact of a high level of sectors (>6) on crew alertness. 

 The impact of disruptive schedules on cumulative limits. 

 The use of Class B seats for in-flight rest. 

 The combination of split duty with augmented crew and time zone crossing. 

 The combination of non-acclimatisation on split duty. 

 The combination of split duty with FDP extension by in-flight relief. 

 The impact of standby other than airport on allowable FDP and calculated DP. 

 The appropriate mitigating measures for early to late and late to early transitions. 

 The effectiveness of Subpart Q provisions for (partially) non-acclimatised crew. 

 The appropriate mitigating measures for eastward-westward and westward-eastward 
transitions. 
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7 Annexes 

7.1 RIA Option Analysis using the SAFE Model 

7.1.1 Application of SAFE in OPS.055: Options and scenarios 

Key options developed by the OPS.055 rulemaking group were assessed using the safe model 
based on certain operational scenarios, usually assuming a ‘worst case scenario’, i.e. the 
maximum possible flight duty period according to Subpart Q. 

The options to be assessed are given in Table 21. 

Table 21: Options for assessment with SAFE 

Mitigation 
No. 

Mitigation measure description Option 0 — Q Alternative Option 
1 

5.2(b) 14-day rolling limit on duty period None 100 hours  
(Option 3) 

5.3(h) Basic maximum FDP — Reduce 
maximum FDP for WOCL42 
encroachment 

13 hours + WOCL 
reduction 

 

5.3(l) Allowable FDP reduced in function 
of the number of sectors flown 

30 minutes reduction 
from the 3rd sector on 

30 minutes 
reduction from the 
2nd sector on 
(Option 2) 

5.5(b) Limit company planned duty 
extensions 

1 hour, 2 times per 
seven days 

1 hour,  
3 times per month 
(Option 2) 

5.5(a) Allowable FDP reduced in function 
of the number of sectors flown 

30 minutes reduction 
from the 3rd sector on 

30 minutes 
reduction from the 
2nd sector on 

    
5.13 Limits on reduced rest None — Article 8 French rule  

(Option 1) 
    

 

The scenarios were modelled in isolation, following days off and with no other duties 
surrounding them to try and give a pure ‘best case’ picture of alertness. 

The Samn-Perelli alertness scale was applied with 1 being fully alert and 7 being unable to 
function effectively. 5.0 and above is generally accepted as the cut-off point. 

The cut-off point must be seen as an orientation mark only. When developing regulations for 
use in real operations, account needs to be taken for the other areas that affect the crew on 
the day, such as stress, hassle and delays (use of commander’s discretion). Having quoted a 
cut-off point does not mean that a definite conclusion on ‘safe’ or ‘unsafe’ can be drawn. The 
model only gives a mean score, there will be people who are higher than this and lower than 
this and the variation in individual performance tends to be greater the higher the mean level.  

For each of the above policy options certain scenarios were assessed using the SAFE model. 
The scenarios differ in the assumed reporting time, the number of sectors performed in a flight 
duty period and the assumed rest periods before and after the duty. 

7.1.2 Cumulative Duty — 14-day rolling limit on duty period — 5.2(b) 

A 14-day rolling limit on duty period has been proposed in order to ensure that the duty is 
spread out more evenly and high workload is not clustered within a short period. The latter is 
believed to cause cumulative fatigue issues. 

                                          
42 Window of Circadian Low (WOCL): Period between 02:00 and 05:59. 
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In order to test this proposition, an example of 3 blocks of 5 early duties (05:00–06:00) x 59 
hours a block = 177 hrs in 19 days was used. A weekly break was given between the blocks 
plus a ‘local day’ (24 hrs) due to the rolling weekly total hours. The first block’s alertness 
started at 3.6 and finished at 4.8, the second at 3.7 and finished at 4.8, and the third at 3.7 
and finished at 4.9. They could only operate 3 more hours in the next 9 days. 

On this scenario a 14-day limit was then imposed as Option 1. 

Conclusions 

Only a minor improvement (–0.1) in alertness at the end of the block could be seen in the 
model when Option 1, a 100-hour limit in 14 days, was applied. It is important to note, 
however, that the blocks of work used in the analysis were very stable, alertness may be more 
affected where the duty length as well as start and end times are all very irregular. 

All duties are non-extension and have a 30-minute post-flight duty period and are 4-sector 
days, except for the duties on day 2 and 3, which are 6-sector days. 

Figure 7: Results of the SAFE alertness analysis for Option 0 — Subpart Q 
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These duties are 4-sector days, except for day 3 and 4 which are 3-sector days, and day 10 
which is 2 sectors. They all have a 30-minute post-flight duty.  

 
Figure 8: Results of the SAFE alertness analysis for Option 1 — 14-day-limitation 

 

7.1.3 Basic maximum FDP — WOCL reduction — 5.3(h) 

In this scenario a single sector flight is assumed with the maximum allowable flight duty period 
according to Subpart Q at different reporting times. Rest periods are assumed to be optimal, 
i.e. flight crew is fully rested when taking up duty. As a reference, the alertness scores for a 
13-hour FDP at any reporting time is given. The system assumes at least an hour nap 
(between 1 and 4 hours) is taken before all evening/morning departures that finish 2 hours 
before report. 
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Table 22: SAFE results single sector FDP 

Option 0 — Subpart Q Reporting 
Time 

Alertness score with 

13 hours FDP 

(start/finish) 

Hours FDP 

(max. allowable) 

Alertness score 

(start/finish) 

0600 3.6 / 4.1 13  

0700 3.4 / 4.0 13  

0800 3.1 / 3.9 13  

1000 2.6 / 3.9 13  

1200 2.4 / 4.4 13  

1300 2.3 / 4.6 13  

1400 2.3 / 4.8 12:30 2.3 / 4.6 (–0.2) 

1600 2.3 / 5.1 11:30 2.3 / 4.8 (–0.3) 

1700 2.3 / 5.1 11:00 2.3 / 4.9 (–0.2) 

1800 2.4 / 5.2 11:00 2.4 / 4.9 (–0.3) 

2000 2.6 / 5.1 11:00 2.6 / 5.0 (–0.1) 

2200 3.0 / 4.8 11:00 3.0 / 4.9 (+0.1) 

0000 3.3 / 4.5 11:00 3.3 / 4.7 (+0.2) 

0200 3.5 / 4.1 11:00 3.5 / 4.2 (+0.1) 

0400 3.6 / 4.0 11:00 3.6 / 4.0 (same) 

0500 3.6 / 4.1 12:00 3.6 / 3.9 (–0.2) 
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Table 23: SAFE results single sector FDP with extension 

Option 0 — Subpart Q Reporting 
Time 

Alertness score with 

13 hours FDP 

(start/finish) 

Hours FDP 

(max. allowable) 

Alertness score 

(start/finish) 

0600 3.6 / 4.3 14  

0700 3.4 / 4.2 14  

0800 3.1 / 4.1 14  

1000 2.6 / 4.2 14  

1200 2.4 / 4.6 14  

1300 2.4 / 4.8 14 2.4 / 4.7 (–0.1) 

1400 2.3 / 5.0 13:30 2.3 / 4.9 (–0.1) 

1600 2.3 / 5.2 12:30 2.3 / 5.0 (–0.2) 

1700 2.3 / 5.2 12:00 2.3 / 5.0 (–0.2) 

1800 2.4 / 5.2 12:00 2.4 / 5.1 (–0.1) 

2000 2.6 / 5.1 12:00 2.6 / 5.1 (same) 

2200 3.0 / 4.8 12:00 3.0 / 4.9 (+0.1) 

0000 3.3 / 4.5 12:00 3.3 / 4.6 (+0.1) 

0200 3.5 / 4.1 12:00 3.5 / 4.2 (+0.1) 

0400 3.6 / 4.1 11:00 3.6 / 4.0 (-0.1) 

0500 3.6 / 4.2 12:00 3.6 / 4.0 (-0.1) 

 

Conclusions 

The model analysis shows that reporting times between 1600 and 2000 result in alertness 
scores above 5. When Subpart Q FDP reductions for WOCL encroachment are applied, the 
alertness scores are 5 or less. The results therefore indicate that the WOCL reduction is an 
effective mitigating measure for single sector flights. 

The results also indicate that for a single sector FDP, the alertness score for reporting times 
between 0400 and 0600 are comparable and well below the critical levels. This suggests that 
early starts under these conditions are not safety critical. 

Furthermore, the results suggest that for single sector flights with extension, the alertness 
levels are not significantly above the levels without extensions. However, alertness levels do 
reach 5.0 for reporting times between 1600 and 2000. 

Note that for reporting times between 0000 and 0200 the WOCL reduction appears to increase 
fatigue at the end of the Flight Duty Period. This is due to the underlying circadian rhythm, 
which would be in a more alert phase when landing later. 
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7.1.4 Basic maximum FDP — Allowable FDP reduced in function of the number of 
sectors flown — 5.3 (l) 

Reduction of allowable FDP depending on the number of sectors has been proposed by 
research in order to mitigate the additional fatigue caused by workload. For the analysis 6 
scenarios were assessed defined by reporting time: 0600, 0800, 1200, 1600, 2300, and 0400. 

 

Table 24: Scenario assessed against 06:00 reporting time 

Option 0 — Q 
(30-minute reduction from the 

3rd sector on) 

Option 1 
30-minute reduction from the 

second sector on 

No. of 
sectors 

Alertness 
score at 
end of duty 
(13-hour 
FDP) 

Hours FDP 

(max. 
allowable) 

Alertness 
score at end of 

duty 

Hours FDP 

(max. 
allowable) 

Alertness 
score at end of 

duty 

(diff. to Option 
0) 

1 4.1 13:00  13:00  

2 4.1 13:00  12:30 4.0 

3 4.3 12:30 4.2 (–0.1) 12:00 4.1 (–0.1) 

4 4.5 12:00 4.3 (–0.2) 11:30 4.3 (0) 

5 4.6 11:30 4.4 (–0.2) 11:00 4.4 (0) 

6 4.8 11:00 4.6 (–0.2) 10:30 4.5 (–0.1) 

 
 
 
Table 25: Scenario assessed against 08:00 reporting time 

Option 0 — Q 
(30-minute reduction from the 
3rd sector on) 

Option 1 
30-minute reduction from the 
second sector on 

No. of 
sectors 

Alertness 
score at 
end of duty 
(13-hour 
FDP) 

Hrs FDP 

(max. 
allowable) 

Alertness 
score at end of 
duty 

Hours FDP 

(max. 
allowable) 

Alertness 
score at end of 
duty 

1 3.9 13:00  13:00  

2 3.9 13:00  12:30  

3 4.1 12:30 4.0 (–0.1) 12:00 3.9 (–0.1) 

4 4.3 12:00 4.0 (–0.3) 11:30 3.9 (–0.1) 

5 4.4 11:30 4.1 (–0.3) 11:00 4.0 (–0.1) 

6 4.6 11:00 4.2 (–0.4) 10:30 4.1 (–0.1) 
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Table 26: Scenario assessed against 12:00 reporting time 

Option 0 — Q 
(30-minute reduction from the 
3rd sector on) 

Option 1 
30-minute reduction from the 
second sector on 

No. of 
sectors 

Alertness 
score at 
end of duty 
(13-hour 
FDP) 

Hours FDP 

(max. 
allowable) 

Alertness 
score at end of 
duty 

Hours FDP 

(max. 
allowable) 

Alertness 
score at end of 
duty 

1 4.4 13:00  13:00  

2 4.4 13:00  12:30 4.2 

3 4.5 12:30 4.4 (–0.1) 12:00 4.3 (–0.1) 

4 4.7 12:00 4.4 (–0.3) 11:30 4.3 (–0.1) 

5 4.9 11:30 4.5 (–0.4) 11:00 4.3 (–0.2) 

6 5.1 11:00 4.5 (–0.6) 10:30 4.4 (–0.1) 

 
Table 27: Scenario assessed against 16:00 reporting time 

Option 0 — Q 
(30-minute reduction from the 
3rd sector on) 

Option 1 
30-minute reduction from the 
second sector on 

No. of 
sectors 

Alertness 
score at 
end of duty 
(13-hour 
FDP) 

Hours FDP 

(max. 
allowable) 

Alertness 
score at end of 
duty 

Hours FDP 

(max. 
allowable) 

Alertness 
score at end of 
duty 

1 4.8 11:30  11:30  

2 4.8 11:30  11:00 4.7 

3 5.0 11:15 4.9 (–0.1) 10:45 4.8 (–0.1) 

4 5.2 11:00 4.9 (–0.3) 10:30 4.7 (–0.2) 

5 5.3 10:45 5.0 (–0.3) 10:15 4.9 (–0.1) 

6 5.5 10:30 5.0 (–0.5) 10:00 4.9 (–0.1) 
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Table 28: Scenario assessed against 23:00 reporting time 

Option 0 — Q 
(30-minute reduction from the 
3rd sector on) 

Option 1 
30-minute reduction from the 
second sector on 

No. of 
sectors 

Alertness 
score at 
end of duty 
(13-hour 
FDP) 

Hours FDP 

(max. 
allowable) 

Alertness 
score at end of 
duty 

Hours FDP 

(max. 
allowable) 

Alertness 
score at end of 
duty 

1 4.8 11:00  11:00  

2 4.8 11:00  10:30 3.8 (no change) 

3 5.0 10:30 5.0 (no change) 10:00 5.0 (no change) 

4 5.2 10:00 5.2 (no change) 09:30 5.2 (no change) 

5 5.3 09:30 5.3 (no change) 09:00 5.3 (no change) 

6 5.5 09:00 5.5 (no change) 08:30 5.4 (–0.1) 

 

Table 29: Scenario assessed against 04:00 reporting time 

Option 0 — Q 
(30 minute reduction from the 
3rd sector on) 

Option 1 
30-minute reduction from the 
second sector on 

No. of 
sectors 

Alertness 
score at 
end of duty 
(13-hour 
FDP) 

Hours FDP 

(max. 
allowable) 

Alertness 
score at end of 
duty 

Hours FDP 

(max. 
allowable) 

Alertness 
score at end of 
duty 

1 4.0 11:00  11:00  

2 4.0 11:00  10:30 4.0 (no change) 

3 4.1 10:30 4.1 (no change) 10:00 4.1 (no change) 

4 4.3 10:00 4.3 (no change) 09:30 4.3 (no change) 

5 4.5 09:30 4.5 (no change) 09:00 4.5 (no change) 

6 4.7 09:00 4.7 (no change) 08:30 4.7 (no change) 

 
 

Conclusions 

In the tested scenarios there is either little or no difference in alertness between one and two 
sectors flown. The 1200 start is the only one where the sector reduction in allowable FDP 
maintains the same level of alertness at the end of the duty as if only 1 or 2 sectors were 
operated. However, at all reporting times, the results show improved alertness by reducing the 
allowable FDP in function of the number of sectors flown. 

The results indicate that for reporting times between 0800 and 1600 Option 0 results in 
alertness scores of 5 or less. The reduction after the first sector (Option 1) does not affect 
duties with 2 sectors, but indeed improves alertness for duties with more than 3 sectors, albeit 
only by 0.1 points. 

For reporting time 0400 (early start), the results indicate that the alertness levels at landing 
are not at critical levels for more than 2-sector flights. 

For flights with reporting time at 2300 the alertness is poor and remains poor as the model 
puts a lot of weight on the improvement of circadian rhythm to improve alertness and rather 
less on the reduction of duty to try and improve alertness for these times of day. 
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The model indicates that operating more than 3 sectors over night (reporting time 2300) can 
result in more critical alertness levels (alertness score 5.2 to 5.5). At the same time the 
reduction in FDP appears not to be an effective mitigating measure as the fatigue level remains 
unchanged with reduced FDP. 

7.1.5 Operator planned duty extensions — 5.5(b) 

This scenario is the same as the previous one except that the 1-hour operator extension is 
applied. Option 1 and 2 are not considered separately as it does not make any difference for 
an individual FDP. 

 

Option 0 — Q Reporting 
Time 

Alertness score 
with 

14-hour FDP 

(start / finish) 

Hours FDP 

(max. allowable) 

Alertness score 

(start/finish) 

    

0600 3.6 / 4.3 14:00  

0700 3.4 / 4.2 14:00  

0800 3.1 / 4.1 14:00  

1000 2.6 / 4.2 14:00  

1200 2.4 / 4.6 14:00  

1300 2.4 / 4.8 14:00 2.4 / 4.7 (–0.1) 

1400 2.3 / 5.0 13:30 2.3 / 4.9 (–0.1) 

1600 2.3 / 5.2 13:30 2.3 / 5.0 (–0.2) 

1700 2.3 / 5.2 13:00 2.3 / 5.0 (–0.2) 

1800 2.4 / 5.2 12:00 2.4 / 5.1 (–0.1) 

2000 2.6 / 5.1 12:00 2.6 / 5.1 (same) 

2200 3.0 / 4.8 11:45 3.0 / 4.9 (+0.1) 

0000 3.3 / 4.5 11:00 3.3 / 4.6 (+0.1) 

0200 3.5 / 4.1 11:00 3.5 / 4.2 (+0.1) 

0400 3.6 / 4.1 11:00 3.6 / 4.0 (–0.1) 

0500 3.6 / 4.2 12:00 3.6 / 4.0 (–0.1) 

 

Conclusions 

The model analysis shows that reporting times between 1600 and 2000 result in alertness 
scores above 5 as in the case of 13 hours FDP. When Subpart Q FDP reductions for WOCL 
encroachment are applied, the alertness scores are 5 or less for reporting times before 1800 
and higher for reporting times between 1800 and 2000, albeit only by 0.1 on the Samn-Perelli 
scale. Due to the effect of the circadian rhythm, reporting times after 0000 do not appear to 
raise serious alertness issues. 

The results therefore indicate that company extensions need to be carefully managed and 
monitored as they do increase fatigue near the critical level. A special focus should be on 
flights with reporting times between 1800 and 2200. 

Note that for reporting times between 2200 and 0200, the WOCL reduction appears to increase 
fatigue. This is due to the underlying circadian rhythm, which would be in a more alert phase 
when landing later. 
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7.1.6 Reduced rest — Limits on reduced rest — 5.13 

 
Certain NAAs introduced reduced rest as an additional flexibility usually to be used by regional 
airlines that need to get crew and aircraft back to base early in the morning in order to be 
available for connecting flights. To assess the rules on reduced rest the following scenario was 
developed based on the currently applicable French rules. 

Day 1 — 5-sector day reporting at 1100 off duty at 2100 (09:30 FDP + 30 min post = 10 
hours). Alertness score at the start of the duty 2.5, alertness score at the end of the duty 3.9. 

Rest of 7 hours 30 minutes. 

Day 2 — 3-sector day 2 reporting at 0430, off duty at 1330 (13 hours – 1:30 WOCL – 00:30 
for sectors = 11 hours – 02:30 for reduced rest = 08:30 FDP + 30 mins post-duty = 9 hours 
duty). Alertness score at the start of the duty 3.7 [+0.1 higher (worse) than from normal rest 
period], alertness score at the end of the duty 4.2. 

 
Figure 9: Results of the SAFE alertness analysis for Option 1 — French rules in 

isolation 

 

The second scenario tested was a split duty and then reduced rest. It was modelled using a 
0600 start for 4 sectors (12 hours), no extension used and a 4h30 split (+2:15 on the FDP) = 
FDP of 14:15 (start 0600, FDP end 2015, duty end 2045) total duty 14:45. The model does not 
include ground split duty data, so the calculation was conducted using an in-flight relief break 
to simulate a ‘break’ on ground. The grey bar in the split duty below indicates the predicted 
sleep that the model is using.  

The only difference noticed is a decrease in alertness at the end of the last duty from 4.2 to 
4.3 (0.1). 
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Figure 10: Results of the SAFE alertness analysis for Option 1 — Reduced rest with 
split duty 

 
 

Conclusion 

The results of this exercise support the findings from the STARE study and indicate that the 
rules for reduced rest as applied in France for regional operations work effectively as 
mitigation measures against fatigue hazards. No conclusions can be drawn for other types of 
operators, which may wish to apply reduced rest provisions. 
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7.1.7 Duty extension by in-flight rest (5.6)  

The following six scenarios were entered to the SAFE model in order to assess the impact of 
having in-flight rest requirements irrespective of the WOCL (Option 2): 

 

Augmented crew — Class 1 bunk 

Scenario 1 

Dep 0600 — 2 Sectors — 18 hrs FDP — 3 pilots 

 

Scenario 2 

Dep 1800 — 2 Sectors — 18 hrs FDP— 3 pilots 

 

Scenario 3 

Dep 1800 — 2 Sectors — 18 hrs FDP— 4 pilots 

 

Augmented crew — Class 2 

Scenario 4 

Dep 0600 — 2 Sectors — 16 hrs FDP— 3 pilots 

 

Scenario 5 

Dep 1800 — 2 Sectors — 16 hrs FDP— 3 pilots 

 

Scenario 6 

Dep 1800 — 2 Sectors — 16 hrs FDP— 4 pilots 

 

The analysis was performed by an experienced user, but not by the model developers. The 
resulting alertness scores per scenario were: 

Scenario 1/ Pilot first rest 4.7 / Second 4.6 / Third 4.5  

Scenario 2/ First 4.6 / Second 3.9 / Third 3.9 (Circadian rhythm pick as 1200 landing helps)  

Scenario 3/ First crew rest 4.2 / Second 4.0 (The slight increase from the 3 crew scenario is 
possibly due to different assumptions on the time when the rest period is taken). 

4/ All crew at 4.2  

5/ First crew 4.8 / Second crew 4.4 / Third Crew 4.2  

6/ First crew 4.6 / Last crew 4.2  

This is assuming acclimatised crew. The impact of time zone crossings on these results would 
be very dependent on time zones, east or west, time day, length of rest down route. Therefore 
this is much more difficult to give a generic answer than the European time of day modelling 
that were performed for the other scenarios. 

Overall the results indicate that the effect of working through the WOCL is to some extend 
compensated by the fact that sleeping during the WOCL is more effective than during the day. 
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7.1.8 Worst case scenarios 

The following worst case scenarios were developed in order to analyse the effectiveness of the 
current EU-OPS FTL scheme by using extreme but legal cases. The scenarios were entered into 
the SAFE programme in order to assess the predicted alertness level of the crews in those 
difficult schedules.  

These screen shots and alertness scores only serve as a guide and not as a definite outcome. 
The model does not have any home standby data in its algorithms, so no scenarios with home 
standby could be assessed. 

All the scenarios are shown in local time with CGN used as the base and where the pattern is 
away from base CDG has been used. All the patterns assume a 2-pilot acclimatised crew. 

 

7.1.9 Medium Haul/Short Haul 

This scenario is designed to show a schedule with heavy weekly workload and minimum rest 
periods as currently allowed under EU-OPS Subpart Q. 

 
Table 30: Medium haul and short haul scenario 

Start End Start End

1 – – – – – – – –

2 7:00 17:45 17:45 4:30 10:45 10:15 6:40 10:45 4

3 4:30 16:35 16:35 9:40 12:05 11:35 7:45 17:05 3

4 9:40 22:20 22:20 10:30 12:40 12:10 9:30 12:10 3

5 10:30 00:05 24:05 16:45 13:35 13:05 8:00 16:40 4

6 16:45 3:00 3:00 – 10:15 9:45 8:00 – 2

7 – – – – – – – –

8 – – – – – – – –

59:20 56:50 39:55 56:40

Rest 

period

Sectors 

flown

Medium Haul and Short Haul Scenario

Day
Duty Rest Duty 

period
FDP

Block 

time

–

–

–
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Conclusion: The result highlights that the extended duty on day five that ends just after 
midnight needs to be carefully managed in order to address fatigue risks. 
 

7.1.10 Medium Haul/Long Haul 

In this scenario the first duty is 4 sectors and combined with a very long duty period. It is 
assumed that there is a long positioning duty at the end of the FDP. The worst possible case is 
assumed here: the last landing with a 13-hour FDP plus 2 hours commander’s discretion.  

Table 31: Long haul and medium haul scenario 

Start End Start End

1 – – – – – – – –

2 7:45 01:35 01:35 17:35 17:50 17:20 13:45 40:00 4

3 – – – – – – – –

4 17:35 6:20 6:20 19:05 12:45 12:15 10:30 12:45 2

5 19:05 23:00 23:00 9:00 3:55 3:25 2:25 10:00 1

6 9:00 22:25 22:25 12:25 13:25 12:55 11:00 14:00 2

7 12:25 23:30 23:30 – 11:05 10:35 9:35 – 1

8 – – – – – – – –

59:00 56:30 47:15 76:45

FDP
Block 

time

Rest 

period

Sectors 

flown
Day

Duty Rest Duty 

period

–

–

–
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As illustrated in figure below, the scenario returns an alertness score of 4.7 at the end of the 
FDP, with the score at the end of the positioning of 5.5. The second duty (day 4 to 5) gives a 
score of 5.1 as this is a night duty. This low alertness score is reached even though the duty 
extension is only 15 minutes. This result indicates that a duty extension for night duties may 
result in critical alertness levels. 

 
Figure 11: SAFE modelling results 
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7.1.11 Worst case scenario ‘Weekly rest’ 

This scenario has used weekly rest periods only between blocks of work to the maximum 
allowable duty hours. It is based on 2-pilot operations and used the maximum amount of FDP 
available on most days, therefore all FDP’s are 2 sectors. Days 7 and 8 are standby duties and 
for the purposes of the duty calculations have no cumulative duty hours associated with them. 
As no research on home standby is included in the SAFE model, this aspect cannot be 
considered for the conclusions. In the first two weekly periods commander’s discretion is 
exercised, so the weekly duty period goes beyond 60 hours. 

Table 32: Worst case scenario ‘Weekly rest’ 

Start End Start End

1 – – – – – – – – – –

2 – – – – – – – – – –

3 0:15 11:15 11:15 6:00 11:00 10:30 : 11:00 18:45 :

4 6:00 20:00 20:00 12:00 14:00 13:30 : 25:00 16:00 :

5 12:00 22:00 22:00 8:00 10:00 9:30 : 35:00 10:00 :

6 8:00 20:00 20:00 0:00 12:00 11:30 : 47:00 4:00 :

7 :

8 :

9 9:00 24:00 24:00 – 15:00 14:30 : 62:00 36:00 :

10 – – – – – – – – – –

11 12:00 2:00 2:00 18:00 14:00 13:30 : 14:00 16:00 :

12 18:00 4:00 4:00 16:00 10:00 9:30 : 24:00 12:00 :

13 16:00 24:00 24:00 – 8:00 7:30 : 32:00 24:00 :

14 – – – – – – – – – –

15 21:00 7:00 7:00 17:00 10:00 9:30 : 42:00 10:00 :

16 17:00 4:00 4:00 15:00 11:00 10:30 : 53:00 11:00 :

17 15:00 24:00 24:00 – 9:00 8:30 : 62:00 36:00 :

18 – – – – – – : – – –

19 12:00 20:00 20:00 10:00 8:00 7:30 : 8:00 14:00 :

20 10:00 24:00 24:00 16:00 14:00 13:30 : 22:00 16:00 :

21 23:00 10:00 10:00 22:00 11:00 10:30 : 33:00 12:00 :

22 22:00 6:00 6:00 16:00 8:00 7:30 : 41:00 10:00 :

23 16:00 3:00 3:00 14:00 11:00 10:30 : 52:00 11:00 :

24 14:00 24:00 24:00 – 10:00 9:30 : 62:00 60:00 :

25 – – – – – – – – – –

26 – – – – – – – – – –

27

28

186:00 177:30

Worst Case Scenario "Weekly rest"

Example of a 28‐Day Roster in Accordance with Subpart Q

Day
Duty Rest Duty 

period
FDP

Block 

time

Cumula‐

tive DP

Rest 

period

Sectors 

flown
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The results show alertness scores of 5 and above for the landings on days 22–24 with 5.4, 5.1 
and 4.9. This is the combination of the night duty with high workload in the previous duties. 

Conclusions: As regards night duty, the scenario indicates that night duties with maximum 
FDP and minimum rest can result in critical alertness levels if there was a high preceding 
workload. The results also seem to indicate that outside night duties the minimum rest 
requirements are sufficient.  

The use of commander’s discretion to extend the FDP in the first two periods does not seem to 
lead to critical alertness levels. 
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7.1.12 Reduced rest scenarios 

Two scenarios were assessed based on actual flight schedules by crew members from 
European operators working under reduced rest rules similar to the ones proposed in option 1, 
paragraph 5.13.1, page 119. The number of duty hours in both scenarios is close to the 
maximum limit allowed.  

The first reduced rest scenario has 3 reduced rest blocks of work in 7 days. The way that this 
has been rostered by this operator is that there is a blank day between the 2nd and the 3rd 
block and while this is being counted as a weekly rest the operator is not showing it as a ‘day 
off’. The crew have been actually rostered 2 days off before, and 3 days off afterwards, which 
appear to include full local nights.  

Table 33: Reduced rest scenario 1 

Start End Start End

Wed08 – – – – – – – – –

Thu09 – – – – – – – – –

Fri10 12:40 20:00 20:00 4:05 7:20 6:50 4:35 8:05 3

Sat11 4:05 13:30 13:30 12:45 9:25 8:55 5:10 23:15 3

Sun12 12:45 20:35 20:35 4:30 7:50 7:20 4:40 7:55 3

Mon13 4:30 13:10 13:10 10:10 8:40 8:10 5:45 55:10 3

Tue14 – – – – – – – – –

Wed15 10:10 20:25 20:25 3:55 10:15 9:45 5:35 7:30 5

Thu16 3:55 10:20 10:20 – 6:25 5:55 3:25 – 3

Fri17 – – – – – – – – –

Sat18 – – – – – – – – –

Sun19 – – – – – – – – –

49:55 46:55 29:10 101:55

Reduced rest scenario 1

Sectors 

flown
FDPDay

Duty Rest Duty 

period

Block 

time

Rest 

period

 

The current proposal for reduced rest limits the number these duties can be done as 2 between 
weekly rests rather than over 7 consecutive days. This scenario falls into this requirement but 
also shows that you could do 3 in 7 days. The cumulative fatigue score shows an increase as 
the number of reduced rest duties is rostered closely together. Scores on the duty after the 
reduced rest at the start of the duty and estimated last landing time are for the first block 
(3.9/4.0), second block (4.0/4.1), third block (4.1/4.3). 
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Figure 12: SAFE results reduced rest scenario 1 

 

The second scenario shows the impact of mixing 2 reduced rests and 2 ‘normal’ duties in a 
block of work between days off. The second reduced rest in the second scenario does show 
cumulative fatigue as the score starts and finishes higher than the first one. The first one 
scores (4.1 and 4.3) and the second scores (4.2 and 4.5) but it would be expected that the 
longer the block of work between weekly rest periods, the more it would have a cumulative 
impact on fatigue and on the alertness scores. 
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Table 34: Reduced rest scenario 2 

Start End Start End

Wed08 – – – – – – – – –

Thu09 – – – – – – – – –

Fri10 10:10 20:25 20:25 3:55 10:15 9:45 5:35 7:30 5

Sat11 3:55 10:20 10:20 12:35 6:25 5:55 3:25 26:15 3

Sun12 12:35 20:35 20:35 12:40 8:00 7:30 4:50 16:05 3

Mon13 12:40 20:45 20:45 9:25 8:05 7:35 4:50 12:40 3

Tue14 9:25 20:05 20:05 3:50 10:40 10:10 6:30 7:45 5

Wed15 3:50 11:00 11:00 – 7:10 6:40 4:10 – 3

Thu16 – – – – – – – – –

Fri17 – – – – – – – – –

Sat18 – – – – – – – – –

Sun19 – – – – – – – – –

50:35 47:35 29:20 70:15

FDP
Rest 

period

Reduced rest scenario 2

Sectors 

flown
Day

Duty Rest Duty 

period

Block 

time
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Figure 13: SAFE results reduced rest scenario 2 

 

 

Conclusion: The analysis did not identify any flight duty period where alertness was degraded 
to a critical level. 
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Annex 4: Acronyms and Definitions 

7.2 Bibliography 

Airbus S.A., Getting to grips with fatigue and alertness management, July 2004. 

Airbus S.A.,Université René Descartes, Coping with Long Range Flying,August 2002. 

Avers, KE, Hauck, EL, Blackwell, LV, Nesthus, TE, Flight Attendant fatigue, Part V : A 
comparative Study of International Flight attendant, Civil Aerospace Medical Institute of the 
Federal Aviation Administration of the United States of America, November 2009. 

Avers, KE, Hauck, EL, Blackwell, LV,Nesthus, TE, Flight Attendant fatigue, Part VI:Fatigue 
Counter Measures and training benefits, Civil Aerospace Medical Institute of the Federal 
Aviation Administration of the United States of America, October 2009. 

Battelle Memorial Institute - JIL Information Systems, An overview of the Scientific Literature 
Concerning Fatigue, Sleep, and the Circadian Cycle, Federal Aviation Administration of the 
United States of America, January 1998. 

Belenky, G., Sleep and Human Performance, Sleep and Performance Research Center, 
Washington State University, United States of America. 

Belenky, G., Wesensten, NJ, Thorne, DR, Thomas, ML, Sing, HC, Redmond, DP Russo, MR, 
Balkin, TJ, Patterns of performance degradation and restoration during sleep restriction and 
subsequent recovery: a sleep dose response study, European Sleep Research Society, Vol. 12, 
pp. 1-12, 2003. 

Caldwell, JA,Mallis, MM, Caldwell, JL, Paul, MA, Miller, MA, Neri, DF, Fatigue countermeasures 
in aviation, Aviation, Space, and Environmental Medicine, Vol. 80, No. 1 , January 2009. 

Civil Aviation Authority of France, STARE Study on reduced rest (summary), Powerpoint 
presentation, 13 April 2010. 

Civil Aviation Authority of the United Kingdom, Support for CAP 371 from research findings, UK 
CAA. 

Civil Aviation Authority of the United Kingdom, CAA Paper 2005/04Aircrew fatigue: a review of 
research undertaken on behalf of the UK Civil Aviation Authority, UK Civil Aviation Authority, 
2005. 

 
Civil Aviation Authority of the United Kingdom, A Review of In-flight Napping Strategies -
Updated 2003CAA Paper 2003/8, Civil Aviation Authority, United Kingdom, 1 September 2003. 
 
Civil Aviation Authority of the United Kingdom,A Review of In-flight Napping Strategies -CAA 
Paper 2003/8,1 September 2003. 

Co, E., Gregory, KB, Johnson, JM, Rosekind, MR, Crew Factors in Flight Operations XI: A 
Survey of Fatigue Factors in Regional Airlines Operations, National Aeronautics and Space 
NASA,October 1999. 

Dawson, D, Lamond, N., Donki, K., Reid, K., Quantitative similarity between the Cognitive 
Psychomotor performance Decrement associated with sustained wakefulness and alcohol 
intoxication, The Centre for Sleep Research, Woodville, Australia. 

Dawson, D., McCulloch, K., Baker, A., Extended Working Hours in Australia – Counting the 
Costs, Department of Industrial Relations ofAustralia, 2001 

 
 



 NPA 2010-14 20 Dec 2010 
 

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet. 

Page 159 of 244 

Defence Evaluation Research Agency of the United Kingdom, Centre for Human Science, 
Validation and development of a method for assessing the risks arising from mental fatigue, 
Health and Safety Executive (HSE), 1999. 

Dinges, DF, Graeber, RC, Rosekind, MR, Samel, A, Wegmann, HM, Principles and guidelines for 
duty and rest scheduling in Commercial Aviation “NASA Study”, NASA Technical Memorandum 
110404, United States, May 1996. 

ECA, ETF, List of scientific Research & Studies Relevant to Air Crew Fatigue, ECA websiste. 

Federal Aviation Administration (FAA) of the United States of America, AC No: 120-100Basics 
of Aviation Fatigue,June 2010. 

Folkard, S., Railway Safety – impact of shiftwork and fatigue on safety, Railtrack PLC Safety & 
Standards Directorate, London, 2000. 

Gander, Ph., Gregory, K., Connell, LJ, Curtiss. R., Graeber, C., Miller, DL, Rosekind, MR, Flight 
Crew Fatigue IV: Overnight Cargo Operations, Aviation Space and Environmental Medicine, 
Vol. 69, No. 9, Section II, September 1998. 

Gander, Ph., Nguyen, D., Rosekind, MR, Connell, LJ., Age, Circadian Rythms, and Sleep loss in 
Flight Crews, Aerospace Medical Association, Alexandria,.Virginia, USA, 1993. 

Goode, JH, Are pilots at risk of accidents due to fatigue?,Journal of Safety Research, United 
States, March 2003. 

Jackson, CA., Earl, L., Prevalence of fatigue among commercial pilots, Occupational Medicine, 
Vol. 56, pp. 263–268, Oxford, 2006. 

MoebusAviation, Final Report“Scientific and Medical Evaluationof Flight Time 
Limitations”Moebus Study, EASA, Cologne, 30 September 2008. 

Powell, D., Spencer, MB.,Holland, D., Petrie, KJ, Fatigue in Two Pilot Operations: Implications 
for Flight and Duty Time Limitations, Aviation, Space, and Environmental Medicine, Vol. 79, 
No. 11, November 2008. 

Powell, DMC, Spencer, MB, Holland, D , Broadbent, E, Petrie, KJ, Pilot fatigue in short haul 
operations: effect of number of sectors, duty length, and time of day, Aviation Space and 
Environmental Medicine; Vol. 78, No. 7, 2007,pp. 698–701. 

QinetiQ, Air New Zealand Study, Powerpoint presentation (no date). 

QinetiQ, The development of a fatigue/risk index for shift workers, Health and Safety Executive 
(HSE) ,United Kingdom, 2006. 

Rosekind, MR, The Role of Fatigue Factors in Aviation Operational Events: Analysis of Ryanair 
Flight Data and Crew Schedules, Alertness Solutions Final Report ,Cupertino, United States, 
January 2008. 

Rosekind, MR, The Moebus Aviation Report on “Scientific and Medical Evaluation of Flight Time 
Limitations”: Invalid, Insufficient, and Risky, Alertness Solutions Final Report ,Cupertino, 
United States, January 2009. 

Rosekind, MR, Co, E., Gregory, KB, Miller, DL, Crew Factors in Flight Operations XIII: a Survey 
of Fatigue Factors in Corporate/Executive Aviation Operations, National Aeronautics and Space 
NASA, September 2000. 

 
 



 NPA 2010-14 20 Dec 2010 
 

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet. 

Page 160 of 244 

Rosekind, MR, Co, E., Gregory, KB, Miller, DL, Dinges, DF, Crew Factors in Flight Operations 
XII: A Survey of Sleep Quantity and Quality in On-Board Crew Rest Facilities (NASA Study), 
NASA, .September 2000. 

Rosekind, MR, Gander, PH, Gregory, KB Smith, RM, Miller, DL, Oyung, R , Webbon, LL, 
Johnson, JM, Managing fatigue in operational settings 1: Physiological Considerations and 
Countermeasures, Behavioral Medicine, Vol. 21 , Washington D.C., 1996. 

Rosekind, MR, Gander, PH, Gregory, KB Smith, RM, Miller, DL, Oyung, R , Webbon, LL, 
Johnson, JM, Managing fatigue in operational settings, Behavioral Medicine, Vol. 21, 
Washington D.C., 1996. 

Rosekind, MR, Neri, DF, Dinges, DF, From laboratory to flight deck: promoting operational 
alertness, The Royal Aeronautical Society,London, 1997, pp. 7.1-7.14. 

Samel, A., Wegman, H-M., Vejvoda, M, Air Crew Fatigue Long Haul Operations, DLR Institute 
of Aerospace Medicine, Cologne, 1997. 

Samel, A., Wegman, H, Maas, Sleep deficit and stress hormones in Helicopter Pilots on 7-day 
duty for emergency medical services, Aviation, Space, and Environmental Medicine, Vol. 75, 
No. 11,November 2004. 

Simon, M., Spencer, M., Extension of flying duty period by inflight relief, TNO Defence, 
Security, Safety, September 2007. 

Spencer, MB, Montgomery, JM, Sleep Patterns of aircrew on Charter/ air haulage routes, UK 
Defence Evaluation and Research Agency DERA, United Kingdom, 1997. 

Spencer, MB, Robertson, K., A diary study of aircrew fatigue in short haul multi sector 
operations, UK Civil Aviation Authority, United Kingdom, October 2000. 

Spencer, MB, Robertson, K., The Haj operation: alertness of aircrew on return flights between 
Indonesia and Saudi Arabia, Civil Aviation Authority A, United Kingdom, 1999. 

Spencer, MB, Robertson, K, The application of an alertness model to ultra-long-range civil air 
operations, Somnologie, Vol.11, pp. 159–166 ,Germany, 2007. 

Spencer, MB, Robertson, K, Forster, SB, A fatigue study of consecutive nights and split night 
duties during air cargo operations, Civil Aviation Authority, United Kingdom, May 2004. 

Spencer, MB, Robertson, K., The alertness of aircrew on the London-Sidney route: comparison 
with predictions of a mathematical model, UK Defence Evaluation and Research Agency DERA , 
United Kingdom, 1999. 

Spencer, MB, Robertson, K., Alertness during short haul operations, including the impact of 
early starts, Civil Aviation Authority of theUnited Kingdom, February 2002. 

T Akerstedt, T., Mollard, R., Samel, A., Simons, M., Spencer, M., Paper for the European 
Transport Safety Council (ETSC) “meeting to discuss the role of EU FTL legislation”, ETSC, 
Brussels, 19 February 2003. 

Thomas, MJW , Petrilli, RM, Roach, GD, The impacts of Australian “back to clock” operations on 
sleep and performance in commercial aviation flight crew, AutralianTransport Safety Bureau, 
Australia, March 2007. 

Thomas, MJW, Petrilli, RM, Lamond, N., Dawson, D., Roach, GD., Australian Long Haul Fatigue 
Study, Centre for Sleep Research, University of South Australia, Adelaide, Australia, October 
2006. 

 
 



 NPA 2010-14 20 Dec 2010 
 

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet. 

Page 161 of 244 

Torsvall, L, Akerstedt, T, Disturbed sleep while being on-call: an EEG study of sleep 
engineers.,Association of Professional Sleep Societies, Vol. 11, No. 1, 1988. 

Tucker, P., The impact of rest breaks upon accident risks, fatigue and performance: a review, 
Work & Stress, Vol. 17, 2, pp. 123-137, United Kingdom, April-June 2003. 

Tucker, P., Folkard, S., Macdonald, I., Rest breaks and accident risk, The Lancet, Vol. 361, 22 
February 2003, p. 680. 
 

 
 
 

 
 

 
 



 NPA 2010-14 20 Dec 2010 
 

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet. 

Page 162 of 244 

Further References 
 

1. Afaghi A, O'Connor H, Chow CM. High-glycemic-index carbohydrate meals shorten sleep 
onset. Am J Clin Nutr 2007; 85:426-30. 

2. Ahasan R, Lewko J, Campbell D, Salmoni A. Adaptation to night shifts and 
synchronisation processes of night workers. J Physiol Anthropol Appl Human Sci 2001; 
20:215-26. 

3. Akerstedt T. Work hours, sleepiness and the underlying mechanisms. J Sleep Res, 4(supl. 
2), 15-22 

4. Akerstedt T. Shift work and disturbed sleep/wakefulness. Occup Med 2003; 53:89-94. 

5. Akerstedt, T., & Gillberg, M. (1990). Subjective and objective sleepiness in the active 
individual. International journal of neuroscience, 52 (1-2), 29-37. 

6. Akerstedt, T., & Gillberg, M. (1981). The circadian variation of experimentally displaced 
sleep. Sleep, 4 (2), 159-1659. 

7. Angus RG, Pigeau RA, Heslegrave RJ. Sustained-operations studies: from the field to the 
laboratory. In: Stampi C, ed. Why we nap. Birkhauser: Boston; 1992:217-41. 

8. Arnedt J. Melatonin characteristics, concerns, and prospects. J Biol Rhythms 2005; 
20:291-303. 

9. Arnedt JT, Skene DJ. Melatonin as a chronobiotic. Sleep Med Rev 2005; 9:25-39. 

10. Atkinson G, Edwards B, Reilly T, Waterhouse J. Exercise as a synchronizer of human 
circadian rhythms: an update and discussion of the methodological problems. Eur J 
Appl Psycho 2007; 99:331-41. 

11. Australian Government, Civil Aviation Safety Authority, Civil Aviation Orders. Flight time 
limitations – pilots Part 48, Section 48.1, Issue 9 –December 8, 2004, Amdt. No. 29. 
http://www.casa.gov.au/download/orders/cao48/4801.pdf. 

12. Aviation Safety Reporting System. (1999). Flight crew fatigue reports. Search Request 
Number 5642, June 2, 1999. 

13. Balter MB, Uhlenhuth EH. New epidemiologic findings about insomnia and its treatment. 
J Clin Psychiatry 1992;53(Suppl. 12):34-9. 

14. Barger LK, Wright KP Jr,, Hughes RJ, Czeisler CA. Daily exercise facilitates phase delays 
of circadian melatonin rhythm in very dim light. Am J Physiol Regul Integr Comp 
Physiol. 2004; 286:R1077-84. Epub 2004 Mar 18.  

15. Battelle Memorial Institute. (1998). An overview of the scientific literature concerning 
fatigue, sleep, and the circadian cycle. Prepared for the Office of the Chief Scientific 
and Technical Advisor for Human Factors, Federal Aviation Administration, January 
1998. 

16. Belenky G, Wesensten NJ, Thorne DR, Thomas ML, Sing HC, Redmond DP, et al. Patterns 
of performance degradation and restoration during sleep restriction and subsequent 
recovery: a sleep dose-response study. J Sleep Res 2003; 12:1-12. 

17. Belland KM, Bissell C. A subjective study of fatigue during navy flight operations over 
southern Iraq: Operation Southern Watch. Aviat Space Environ Med 1994; 65:557-61. 

18. Belyavin A, Spencer MB. Modeling performance and alertness: the QinetiQ approach. 
Aviat Space Environ Med 2004; 75(II, Suppl. 3):A93-A103. 

 
 

http://www.casa.gov.au/download/orders/cao48/4801.pdf
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Barger%20LK%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Wright%20KP%20Jr%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Hughes%20RJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Czeisler%20CA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Am%20J%20Physiol%20Regul%20Integr%20Comp%20Physiol.');
javascript:AL_get(this,%20'jour',%20'Am%20J%20Physiol%20Regul%20Integr%20Comp%20Physiol.');


 NPA 2010-14 20 Dec 2010 
 

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet. 

Page 163 of 244 

19. Bennett, S.A. (2003). Flight crew stress and fatigue in low-cost commercial air 
operations—an appraisal. International journal of risk assessment and management, 
4(2/3):207-231. 

20. Berka C, Levendowski DJ, Cvetinovic MM, Petrovic MM, Davis G, Lumicao MN, et al. Real-
time analysis of EEG indexes of alertness, cognition, and memory acquired with a 
wireless EEG headset. International Journal of Human-Computer Interaction 2004; 
17:151-70. 

21. Bonnet MH. Acute sleep deprivation. In: Kryger MA, Roth T, Dement WC, eds. 
Principles and practice of sleep medicine. Philadelphia: Elsevier Saunders; 
2005:51-66. 

22. Bonnet MH. Dealing with shift work: physical fitness, temperature, and napping. Work & 
Stress 1990; 4:261-74. 

23. Bonnet MH. The effect of varying prophylactic naps on performance, alertness and mood 
throughout a 52-hour continuous operation. Sleep 1991; 14:307-15. 

24. Bonnet MH, Arand DL. Clinical effects of sleep fragmentation versus sleep 
deprivation. Sleep Med Rev 2003; 7:293-5. 

25. Booth-Bourdeau J, Marcil I, Laurence M, McCulloch K, Dawson D. Development of fatigue 
risk management systems for the Canadian aviation industry. Proceedings of the 2005 
International Conference on Fatigue Management in Transportation Operations; 2005 
September 11-15; Seattle. WA: Transport Canada; 2005. 

26. Boulos Z, Campbell SS, Lewy AJ, Terman M, Dijk D, Eastman CI. Light treatment for 
sleep disorders: consensus report. VI. Jet lag. J Bio Rhythms 1995; 10:167-76. 

27. Bourgeois-Bougrine S, Carbon P, Gounelle C, Mollard R, Coblentz A. Perceived fatigue for 
short- and long-haul flights: a survey of 739 airline pilots. Aviat Space Environ Med 
2003; 74:1072-77. 

28. Bricknell MCM. Sleep manipulation prior to airborne exercises. Journal of the Regimental 
Army Medical Corps 1991; 137:22-6. 

29. Brooks A, Lack L. A brief afternoon nap following nocturnal sleep restriction: which nap 
duration is most recuperative? Sleep 2006; 29:831-40. 

30. Brown, ID. Prospectus for technological countermeasures against driver fatigue. Accid 
Anal Prev 1997; 29:525-31. 

31. Brzezinski A, Vangel MG, Wurtman RJ, Norrie G, Zhdanova I, Ben-Shushan A, et al. 
Effects of exogenous melatonin on sleep: a meta-analysis. Sleep Med Rev 2005; 
9:41-50. 

32. Burgess HJ, Sharkey KM, Eastman CI. Bight light, dark and melatonin can promote 
circadian adaptation in night shift workers. Sleep Med Rev 2002; 6:407-20. 

33. Buxton OM, Lee CW, L'Hermite-Baleriaux M, Turek FW, Van Cauter E. Exercise elicits 
phase shifts and acute alterations of melatonin that vary with circadian phase. Am J 
Physiol Regul Integr Comp Physiol. 2003;284:R714-24. 

34. Cabon P, Bourgeois-Bougrine S, Mollard R, Coblentz A, Speyer JJ. Electronic pilot-activity 
monitor: a countermeasure against fatigue on long-haul flights. Aviat Space Environ 
Med. 2003; 74(6 Pt 1):679-82. 

 
 



 NPA 2010-14 20 Dec 2010 
 

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet. 

Page 164 of 244 

35. Cabon P, Coblentz A, Mollard R, Fouillot JP. Human vigilance in railway and long-haul 
flight operation. Ergonomics 1993; 36:1019-33. 

36. Cajochen C, Khalsa SB, Wyatt JK, Czeisler CA, Dijk DJ. EEG and ocular correlates of 
circadian melatonin phase and human performance decrements during sleep loss. Am 
J Physiol 1999; 277:R640-R649. 

37. Cajochen C. Alerting effects of light. Sleep Med Rev 2007; 11:453-64. 

38. Cajochen C, Zeitzer JM, Czeisler CA, & Dijk DJ. Dose response relationship for light 
intensity and ocular and electroencephalographic correlates of human alertness. 
Behav Brain Res 2000; 115:75-83. 

39. Caldwell JA, Gilreath SR. A survey of aircrew fatigue in a sample of Army aviation 
personnel. Aviat Space Environ Med 2002; 73:472-80. 

40. Caldwell JA, Prazinko B, Caldwell, JL. Body posture affects electroencephalographic 
activity and psychomotor vigilance task performance in sleep-deprived subjects. Clin 
Neurophysiol 2003 114:23-31. 

41. Caldwell JL Managing sleep for night shifts requires personal strategies. Flight Safety 
Foundation 1999, 46(2), 1-11. 

42. Caldwell JL, Gilreath SR. Work and sleep hours of U.S. Army aviation personnel working 
reverse cycle. Mil Med 2001; 166:159-66. 

43. Caldwell, J.A., Mallis, M.M., Caldwell, J.L., Paul, M.A., Miller, J.C., & Neri, D.F. (2009). 
Fatigue countermeasures in aviation. Aviation, Space, and Environmental Medicine, 
69 (1), 29-59. 

44. Carskadon MA. Ontogeny of human sleepiness as measured by sleep latency. In: Dinges 
DF, Broughton RJ, eds. Sleep and alertness: chronobiological, behavioral, and medical 
aspects of napping. New York: Raven Press; 1989:53-69. 

45. Chagan L, Cicero LA. Zaleplon: A possible advance in the treatment of insomnia. P&T 
1999; 24:590-9. 

46. Civil Aviation Authority. Wakefulness on the Civil Flight Deck: Evaluation of a Wrist-worn 
Alertness Device. CAA Paper 2003/14. Research Management Dept., Safety 
Regulations Group, CAA Aviation House, Gatwick Airport South, West Sussex, RH6 
0YR. 

47. Co EL Gregory KB, Johnson JM, & Rosekind MR. Crew factors in flight operations XI: A 
survey of fatigue factors in regional airline operations. Moffett Field, CA: NASA Ames 
Research Center; 1999. Report No: NASA/TM – 1999 - 208799. 

48. Committee on Military Nutrition Research. Caffeine for the sustainment of mental task 
performance: Formulations for military operations. Washington, DC: National 
Academy Press 2001. 

49. Comperatore CA, Caldwell JA, Caldwell JL. Leader’s guide to crew endurance. 
Instructional brochure on crew work/rest scheduling, circadian rhythms, fatigue, and 
fatigue countermeasures. Fort Rucker, AL: U.S. Army Aeromedical Research 
Laboratory and the U.S. Army Safety Center, 1997. 

50. Cosenzo KA, Fatkin LT, Patton DJ. Ready or not: enhancing operational effectiveness 
through use of readiness measures. Aviat Space Environ Med 2007; 75(Suppl. 5): 
B96-B106. 

 
 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Khalsa%20SB%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Wyatt%20JK%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Czeisler%20CA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Dijk%20DJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Clin%20Neurophysiol.');
javascript:AL_get(this,%20'jour',%20'Clin%20Neurophysiol.');


 NPA 2010-14 20 Dec 2010 
 

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet. 

Page 165 of 244 

51. Costa G. The problem: shiftwork. Chronobiol Int 1997; 14:89-98. 

52. Daan S, Lewy AJ. Scheduled exposure to daylight: a potential strategy to reduce "jet lag" 
following transmeridian flight. Psychopharmacology Bull 1984; 20:566-8. 

53. Dawson, D. and Reid, K. Fatigue, alcohol and performance impairment. Nature 1997, 
388, 235. 

54. Dijk DJ, Franken P. Interaction of sleep homeostasis and circadian rhythmicity: 
dependent or independent systems? In: Kryger MA, Roth T, Dement WC, eds. 
Principles and practice of sleep medicine. Philadelphia: Elsevier Saunders; 2005:418-
434. 

55. Dijkman M, Sachs N, Levine E, Mallis M, Carlin MM, Gillen KA, et al. Effects of reduced 
stimulation on neurobehavioral alertness depend on circadian phase during human 
sleep deprivation. Sleep Res 1997;26:265. 

56. Dinges DF. Are you awake? Cognitive performance and reverie during the hypnopompic 
state. In R. Bootzin, J Kihlstrom, and D. Schacter (Eds) Sleep and Cognition 1990, 
159-175. Washington DC: American Psychological Association.  

57. Dinges DF. Differential effects of prior wakefulness and circadian phase on nap sleep. 
Electroen Clin Neuro 1986; 64:224-7. 

58. Dinges, DF. Critical research issues in development of biomathematical models of fatigue 
and performance. Aviat Space Environ Med. 2004; 75(3, Suppl.):A181-91.  

59. Dinges, DF, and Broughton, RJ. Sleep and alertness: Chronobiological, behavioral, and 
medical aspects of napping. NewYork: Raven Press, 1989. 

60. Dinges DF, Graeber RC, Rosekind MR, Samel A, Wegmann HM. Principles and guidelines 
for duty and rest scheduling in commercial aviation. Moffett Field, CA: NASA Ames 
Research Center; 1996. Report No: 110404. 

61. Dinges DF, Maislin G, Brewster RM, Krueger GP, Carroll RJ. Pilot test of fatigue 
management technologies. Washington, DC: Transportation Research Board of the 
National Academies, Journal of the Transportation Research Board; 2005 Report No. 
1922.  

62. Dinges DF, Mallis MM, Maislin G, Powell JW. Final report: evaluation of techniques for 
ocular measurement as an index of fatigue and as the basis for alertness 
management: National Highway Traffic Safety Administration; 1998 Report No: DOT 
HS 808 762. 

63. Dinges DF, Mallis MM. Managing fatigue by drowsiness detection: can technological 
promises be realized? In: Hartley L, eds. Managing fatigue in transportation. 
Kidlington, Oxford, UK: Elsevier Science Ltd; 1998:209-29. 

64. Dinges DF, Orne MT, Orne EC. Assessing performance upon abrupt awakening from naps 
during quasi-continuous operations. Behav Res Meth Ins C 1985; 17:37-45. 

65. Dinges DF, Price NJ, Maislin G, Powell JW, Ecker AJ, Mallis MM, Szuba, et al. Prospective 
laboratory re-validation of ocular-based drowsiness detection technologies and 
countermeasures. Subtask A in report: Wierwille WW, Hanowski RJ, Olson RL, Dinges 
DF, Price NJ, Maislin G, et al. NHTSA Drowsy Driver Detection And Interface Project; 
2002 Sept. Report No: DTNH 22-00-D-07007. 

 
 



 NPA 2010-14 20 Dec 2010 
 

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet. 

Page 166 of 244 

66. Dinges DF, Rider RL, Dorrian J, McGlinchey EL, Rogers NL, Cizman Z, et al. Optical 
computer recognition of facial expressions associated with stress induced by 
performance demands. Aviat Space Environ Med 2005; 76(6 Suppl):B172-82. 

67. Dinges DF, Whitehouse WG, Orne EC, Orne MT. The benefits of a nap during prolonged 
work and wakefulness. Work Stress 1988; 2:139-53. 

68. Driskell JE, Mullen B. The efficacy of naps as a fatigue countermeasure: a meta-analytic 
integration. Human Factors 2005; 47:360-77. 

69. Duffy JF, Wright KP. Entrainment of the human circadian system by light. J Bio Rhythms 
2005; 20:326-38. 

70. Eastman EI, Boulos Z, Terman M, Campbell SS, Dijk D, Lewy AJ. Light treatment for 
sleep disorders: consensus report. VI. shift work. J Bio Rhythms 1995; 10:157-64. 

71. Eriksen, C.A. and Akerstedt. (2006). Air crew fatigue in Trans-Atlantic morning and 
evening flights. Chronobiology international, 23(4):843-858. 

72. Fabiani M, Gratton G, Coles MG. Event-related brain potentials. In: Caciooppo JT, 
Tassinary LG, Berntson GG, eds. Handbook of psychophysiology. Cambridge, England: 
Cambridge University Press; 2000:53-84. 

73. Federal Aviation Administration. (2008). Aviation fatigue management symposium: 
partnerships for solutions, June 17-19, 2008. 
http://www.faa.gov/about/office_org/headquarters_offices/avs/offices/afs/afs200/me
dia/aviation_fatigue_symposium/aviation_fatigue_symposium.pdf  

74. Flight Safety Foundation. (2005). Fourth workshop yields insights into early ultra-long-
range flight experience. Flight Safety Digest, 24 (8-9), 1-15. 

75. Flight Safety Foundation. Lessons from the dawn of ultra-long-range flight. Flight Safety 
Digest 2005 Aug-Sept:1-60. 

76. Flight Safety Foundation, Statement of William R. Voss, President and CEO before the 
committee on transportation and infrastructure, subcommittee on aviation on June 6, 
2007. 

77. Flower, D.J.C. (2001). Alertness management in long-haul flying. Transportation 
research, Part F 4:39-48 

78. Folkard S, Tucker P. Shift work, safety and productivity. Occup Med 2003; 53:95-101. 

79. Galinsky T, Swanson N, Sauter S, Dunkin R, Hurrell J, Schleifer L. 
Supplementary breaks and stretching exercises for data entry operators: a 
follow-up field study. Am J Ind Med. 2007; 50:519-27. 

80. Galy, E., Melan, C., & Cariou, M. (2008). Investigation of task performance variations 
according to task requirements and alertness across the 24-h day in shift workers. 
Ergonomics, 51 (9), 1338-1351. 

81. Gander, P.H., De Nguyen, B.E., Rosekind, M.R., & Connell, L.J. (1993). Age, circadian 
rhythms, and sleep loss in flight crews. Aviation, Space, and Environmental Medicine, 
64 (3), 189-195.  

82. Gander PH, Graeber RC, Connell LJ, Gregory KB. Crew factors in flight operations VIII: 
factors influencing sleep timing and subjective sleep quality in commercial long-haul 
flight crews. Moffett Field, CA: NASA; 1991. Technical Memorandum 103852. 

 
 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Rider%20RL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Dorrian%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22McGlinchey%20EL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Rogers%20NL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Cizman%20Z%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Aviat%20Space%20Environ%20Med.');
http://www.faa.gov/about/office_org/headquarters_offices/avs/offices/afs/afs200/media/aviation_fatigue_symposium/aviation_fatigue_symposium.pdf
http://www.faa.gov/about/office_org/headquarters_offices/avs/offices/afs/afs200/media/aviation_fatigue_symposium/aviation_fatigue_symposium.pdf
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Galinsky%20T%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Swanson%20N%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Sauter%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Dunkin%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Hurrell%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Schleifer%20L%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus


 NPA 2010-14 20 Dec 2010 
 

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet. 

Page 167 of 244 

83. Gander, P.H., Gregory, K.B., Connell, L.J., Miller, D.L., Graeber, R.C., & Rosekind, M.R. 
(1996). Crew factors in flight operations: VII. Psychophysiological responses to 
overnight cargo operations (NASA/TMm1996-110380). Moffett Field, CA: NASA Ames 
Research Center. 

84. Gander PH. Kronauer RE. Graeber RC. Phase shifting two coupled circadian pacemakers: 
implications for jet lag. American Journal of Physiology. 249(6 Pt 2):R704-19, 1985 
Dec. 

85. Gander, P.H., Myhre, G., Graeber, R.C., Andersen, H.T., & Lauber, J.K. (1985). Crew 
factors in flight operations: I. Effects of 9-hour time-zone changes on fatigue and the 
circadian rhythms of sleep/wake and core temperature (NASA/TMm1985-88197). 
Moffett Field, CA: NASA Ames Research Center 

86. Gander PH, Myhre G, Graeber RC, Anderson HT, Lauber JK. Adjustment of sleep and the 
circadian temperature rhythm after flights across nine time zones. Aviat Space 
Environ Med 1989; 60:733-43. 

87. Gillberg M. Sleepiness and its relation to the length, content, and continuity of sleep. J 
Sleep Res 1995; 4(Suppl. 2):37-40. 

88. Gillberg M. The effects of two alternative timings of a one-hour nap on early morning 
performance. Biol Psychol 1984; 19:45-54. 

89. Gilliland K, Schlegel RE. Readiness to perform: a critical analysis of the concept and 
current practices. Office of Aviation Medicine, Federal Aviation Administration; 1993 
NTIS No. AD-A269 379.  

90. Godfrey, A.G. (2006). Optimizing Daytime Short Sleep Episodes to Maximize 
Performance in a Stressful Environment. Unpublished master’s thesis, Naval 
Postgraduate School, Monterey, California. 

91. Goode, J.H. (2003). Are pilots at risk of accidents due to fatigue? Journal of safety 
research, 34:309-313. 

92. Graeber, R.C. (1986). Crew factors in flight operations: IV. Sleep and wakefulness in 
international aircrews (NASA/TMm1986-88231). Moffett Field, CA: NASA Ames 
Research Center. 

93. Graeber, RC, Cuthbert, BN Sing, HC, Schneider, RJ, Sessions, GR. Rapid Transmeridian 
Deployment: Cognitive Performance and Chronobiologic Prophylaxis for Circadian 
Dyschronism. June 01, 1980 WALTER REED ARMY INST OF RESEARCH WASHINGTON 
DC. 

94. Graeber, R.C., Lauber, J.K., Connell, L.J., & Gander, P.H. (1986). International aircrew 
sleep and wakefulness after multiple time zone flights: A cooperative study. Aviation, 
Space, and Environmental Medicine, B3-B9. 

95. Greenblatt DJ, Zammit G, Harmatz J, Legangneux E. Zolpidem modified-release 
demonstrates sustained and greater pharmacodynamic effects from 3 to 6 hours 
postdose as compared with standard zolpidem in healthy adult subjects. Sleep 2005; 
28(Suppl.):A245. 

96. Gu H, Ji Q. An automated face reader for fatigue detection. Proceedings of the sixth IEEE 
International Conference on Face Recognition and Gesture Recognition; 2004.  

97. Hadley S, Petry JJ. Valerian. Am Fam Physician 2003; 67:1755-8. 

 
 



 NPA 2010-14 20 Dec 2010 
 

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet. 

Page 168 of 244 

98. Heslegrave RJ, Angus RG. The effects of task duration and work-session location on 
performance degradation induced by sleep loss and sustained cognitive work. Behav 
Res Methods 1985; 17:592-603. 

99. Ho P, Landsberger S, Signal L, Singh J, Stone B. The Singapore experience: task force 
studies scientific data to assess flights. Flight Safety Digest 2005:20-40. 

100. JA Horne, Foster SC. Can exercise overcome sleepiness? Sleep Research, 1995; 24A, 
437. 

101. Jackson, C.A. and Earl. (2006). Prevalence of fatigue among commercial pilots. 
Occupational medicine, 56:263-268. 

102. Horowitz TS, Tanigawa T. Circadian-based new technologies for night workers. In 
L'Hermite-Baleriaux M, Turek FW, Van Cauter, eds, Ed Health 2002; 40:223-36.  

103. Hursh SR, Redmond DP, Johnson ML, Thorne DR, Belenky TJ, Storm WF, et al. Fatigue 
models for applied research in warfighting. Aviat Space Environ Md 2004; 75(3, 
Section II, Suppl.):A44-A53. 

104. Hursh SR, Raslear TG, Kaye SA, Fanzone JF Jr. Validation and calibration of a fatigue 
assessment tool for railroad work schedules, summary report, DOT/FRA/ORD-06/21, 
October 31, 2006.  

105. Ji Q, Zhu Z, P Lan. Real-time nonintrusive monitoring and prediction of driver fatigue 
Vehicular Technology, IEEE Transactions 2004; 53:1052 – 1068. 

106. Kandelaars, K., Fletcher, A., Dorrian, J., Baulk, S., & Dawson, D. (2006). Predicting the 
timing and duration of sleep in an operational setting using social factors. 
Chronobiology International, 23 (6), 1265-1276. 

107. Kirsch AD. Report on the statistical methods employed by the U.S. federal aviation 
administration in its cost/benefit analysis of the proposed flight crewmember duty 
period limitations, flight time limitations and rest requirements. Washington, DC; 
United States Federal Aviation Administration; 1996. Docket No: 28081. 

108. Kithil PW, Jones RD, MacCuish J. Development of driver alertness detection system using 
overhead capacitive sensor array. 2006; Retrieved from 
http://internet.cybermesa.com/~roger_jones/drowsy.htm. 

109. Klein KE, Bruner H, Holtmann H, Rehme H, Stolze J, Steinhoff WD, et al. Circadian 
rhythm of pilots' efficiency and effects of multiple time zone travel. Aerosp Med 1970; 
41:125-32. 

110. Klein KE, Wegmann HM. Significance of circadian rhythms in aerospace operations. 
AGARDograph No. 247, 1980. Neuilly-Sur-Seine, France. 

111. Krueger, G.P. (1989). Sustained work, fatigue, sleep loss and performance: a review of 
the issues. Work & Stress. 3, (2), 129-141. 

112. Lal SKL, Craig A. Reproducibility of the spectral components of the electroencephalogram 
during driver fatigue. Int J Psychophysiol 2005; 55:137-43. 

113. Lamond, N., Petrilli, R., Dawson, D., & Roach, G.D. (2005). The impact of layover length 
on the fatigue and recovery of long-haul flight crew. Adelaide/Whyalla, Australia: 
University of South Australia, Centre for Sleep Research. 

 
 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Horowitz%20TS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Tanigawa%20T%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22L'Hermite-Baleriaux%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Turek%20FW%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Van%20Cauter%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus


 NPA 2010-14 20 Dec 2010 
 

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet. 

Page 169 of 244 

114. Lamond, N., Petrilli, R.M., Dawson, D., & Roach, G.D. (2006). Do short international 
layovers allow sufficient opportunity for pilots to recover? Chronobiology 
International, 23 (6), 1285-1294.  

115. Landström U, Knutsson A, Lennernäs M, Söderberg L. Laboratory studies of the effects of 
carbohydrate consumption on wakefulness. Nutr Health 2000; 13:213-25. 

116. Lavie P. Ultrashort sleep-waking schedule. III. “gates” and “forbidden zones” for sleep. 
Electroen Clin Neuro 1986; 63:414-25. 

117. Lavine RA, Sibert JL, Gokturk M, Dickens B. Eye-tracking measures and human 
performance in a vigilance task. Aviat Space Environ Med. 2002; 73:367-72. 

118. LeDuc PA, Caldwell JA, Ruyak PS. The effects of exercise versus napping on alertness and 
mood in sleep-deprived aviators. Fort Rucker, AL: U.S. Aeromedical Research 
Laboratory Technical Report 2000-12.  

119. Levendowski DJ, Berka C, Olmstead RE, Jarvik M. Correlations between EEG indices of 
alertness measures of performance and self-reported states while operating a driving 
simulator. Paper presented at the 29th annual meeting of the Society for 
Neuroscience; 1999 Oct; Miami, FL. 

120. Levendowski DJ, Olmstead RE, Konstantinovic ZR, Berka C, Westbrook PR. (2000). 
Detection of electroencephalographic indices of drowsiness in realtime using a multi-
level discriminant function analysis. Sleep 2000; 23(Abstract Suppl. 2):A243–4. 

121. Lewy AJ, Bauer VK, Ahmed S, Thomas KH, Cutler NL, Singer CM, et al. The human phase 
response curve (PRC) to melatonin is about 12 hours out of phase with the PRC to 
light. Chronobiol Int 1998; 15:71-83. 

122. Lewy AJ, Emens J, Jackman A, Yuhas K. Circadian uses of melatonin in humans. 
Chronobiol Int 2006; 23:403-12. 

123. Lieberman JA. Update on the safety considerations in the management of insomnia with 
hypnotics: Incorporating modified-release formulations into primary care. Primary 
Care Comp J Clin Psychiat 2007; 9:25-31. 

124. Lin C, Wu R, Jung T, Liang S, Huang, T. Estimating driving performance based on EEG 
spectrum analysis. J Appl Sig Process 2005; 19:3165-74. 

125. Lobb ML, Stern JA. Pattern of eyelid motion predictive of decision errors during 
drowsiness: oculomotor indices of altered states. Invest Ophthalmol Vis Sci 1986; 
30:17. 

126. Lockley SW, Evans EE, Scheer FA, Brainard GC, Czeisler CA, & Aeschbach D. Short-
wavelength sensitivity for the direct effects of light on alertness, vigilance, and the 
waking electroencephalogram in humans. Sleep 2006; 29:161-8. 

127. Lucero K, Hicks RA. Relationship between habitual sleep duration and diet. Percept Mot 
Skills 1990; 71(3 Pt 2):1377-8. 

128. Luna T. Fatigue in context: USAF mishap experience. Aviat Space Environ Med 2003; 
74:388. 

129. Mallis M, Maislin G, Konowal N, Byrne V, Bierman D, Davis R, et al. Biobehavioral 
responses to drowsy driving alarms and alerting stimuli. U.S. Department of 
Transportation; 1998 Final Report:1-127. 

 
 



 NPA 2010-14 20 Dec 2010 
 

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet. 

Page 170 of 244 

130. Mallis M, Maislin G, Konowal N, Byrne V, Bierman D, Davis R, et al. Biobehavioral 
responses to drowsy driving alarms and alerting stimuli. National Highway Traffic 
Safety Administration, Federal Highway Administration, Office of Motor Carriers; 
2000. 

131. Mallis MM, Mejdal S, Lee SP, Van Dongen H, Dinges DF. Foundation for the development 
of an Astronaut Scheduling Assistant. Space Habitation Research & Technology 
Proceedings; Houston: Division of Space Life Sciences, Universities Space Research 
Associates; 2004. 

132. Mallis MM, Mejdal S, Nguyen TT, Dinges DF. Summary of the key features of seven 
biomathematical models of human fatigue and performance. Aviat Space Environ Med 
2004; 75:A4-A14. 

133. Mallis MM, Neri DF, Colletti LM, Oyung RL, Reduta DD, Van Dongen H, et al. Feasibility of 
an automated drowsiness monitoring device on the flightdeck. Sleep 2004; 
27(Abstract suppl.):A167-8. 

134. Matsumoto K, Harada M. The effect of night-time naps on recovery from fatigue following 
night work. Ergonomics 1994; 37:899-907. 

135. Matsumoto Y, Mishima K, Satoh K, Shimizu T, Hishikawa Y. Physical activity increases the 
dissociation between subjective sleepiness and objective performance levels during 
extended wakefulness in human. Neurosci Lett 2002; 28; 326:133-6. 

136. McCallum, M. et al. (2003). Commercial transportation operator fatigue management 
reference. Prepared for the U.S. Department of Transportation Research and Special 
Programs Administration, July 2003. 

137. Melfi ML, Miller JC. Causes and effects of fatigue in experienced military aircrew and the 
countermeasures needed to improve flight safety. Brooks City-Base, TX: Air Force 
Research Laboratory; 2006 Jan. Report No AFRL-HE-BR-TR-2006-0071.  

138. Menkes DB. Hypnosedatives and anxiolytics. In: Dukes MNG, Aronson JK, eds. Meyler's 
side effects of drugs. 14th ed. Amsterdam: Elsevier Science; 2000:121-38. 

139. Miller, J.C., & Eddy, D.R. (2008). Operational risk management of fatigue effects II. 
(AFRL-RH-BR-TR-2009-0030). Brooks City-Base, TX: Air force Research Laboratory  

140. Mohler SR. Clinical problems in aviation medicine: fatigue in aviation activities. Aerosp 
Med 1966; 37:722-32. 

141. Moja EA, Antinoro E, Cesa-Bianchi M, Gessa GL. Increase in stage 4 sleep after ingestion 
of a tryptophan-free diet in humans. Pharmacol Res Commun 1984; 16:909-14. 

142. Moline ML. Pollak CP. Monk TH. Lester LS. Wagner DR. Zendell SM. Graeber RC. Salter 
CA. Hirsch E. Age-related differences in recovery from simulated jet lag. Sleep. 
15(1):28-40, 1992 Feb. 

143. Monti JM. Primary and secondary insomnia: prevalence, causes and current therapeutics. 
Curr Med Chem – Central Nervous System Agents 2004; 4:119-37. 

144. Morrin AK. Strategies for treating chronic insomnia. Am J Manag Care 2006; 12:S230-
S246. 

145. National Sleep Foundation. 2002 Sleep in America poll. Washington: National Sleep 
Foundation 2002. 

 
 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Matsumoto%20Y%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mishima%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Satoh%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Shimizu%20T%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Hishikawa%20Y%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus


 NPA 2010-14 20 Dec 2010 
 

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet. 

Page 171 of 244 

146. National Transportation Safety Board. A review of flightcrew-involved, major accidents of 
U.S. air carriers, 1978 through 1990. Washington, DC: National Transportation Safety 
Board; 1994. Report No: NTSB Safety Study No. SS-94-01. 

147. Nehlig, A. Are we dependent upon coffee and caffeine? a review on human and animal 
data. Neurosci Biobehav Rev 1999; 23:563-76.  

148. Neri, DF. Scientific and operational issues associated with ultra long range flight 
(Abstract). Aviat Space Environ Med 2005; 76:247. 

149. Neri DF, Oyung RL, Colletti LM, Mallis MM, Tam PY, Dinges DF. Controlled breaks as a 

fatigue countermeasure on the flight deck. Aviat Space Environ Med. 2002; 
73:654-64. 

150. Neumann M, Jacobs KW. Relationship between dietary components and aspects of sleep. 
Percept Mot Skills 1992; 75(3 Pt 1):873-4. 

151. Neville HJ, Bisson RU, French J, Boll PA, Storm WF. Subjective fatigue of C-141 aircrews 
during Operation Desert Storm. Hum Factors 1994; 36:339-49. 

152. Nicholson AN, Pascoe PA, Spencer MB, Stone BM, Roehrs TA, Roth T. Sleep after 
transmeridian flights. Lancet 1986; 2:1205-8. 

153. Nicholson AN, Stone BM. Sleep and wakefulness handbook for flight medical officers. 
Neuilly sur Seine, France: Advisory Group for Aerospace Research and Development; 
1982. 

154. Oren DA, Reich W, Rosenthal NE, Wehr, TA. How to beat jet lag: a practical guide for air 
travelers. New York: Henry Holt; 1993. 

155. Palmer, B. et al. (1996). Scientific review of air mobility command crew rest policy and 
fatigue issues, vols. I & II. CSERIAC Program Office, CSERIAC RA-96-007A. 

156. Petrilli, R., et al. (2006). The sleep, subjective fatigue, and sustained attention of 
commercial airline pilots during an international pattern. Chronobiology International, 
23(6): 1357-62. 

157. Porter JM, Horne JA. Bed-time food supplements and sleep: effects of different 
carbohydrate levels. Electroencephalogr Clin Neurophysiol 1981; 51:426-33. 

158. Reid KJ, Burgess HJ. Circadian rhythm sleep disorders. Primary Care 2005; 32:449-73. 

159. Revell VL, Eastman CI. How to trick Mother Nature into letting you fly around or stay up 
all night. J Biol Rhythms 2005; 20:353-65.  

160. Ritter, R.D. (1992). “…And we were tired”: Fatigue and aircrew errors. IEEE/AIAA 11th 
Digital Avionics Systems Conference, 352-357. 

161. Roehrs T, Burduvali E, Bonahoom A, Drake C, Roth T. Ethanol and sleep loss: a "dose" 
comparison of impairing effects. Sleep 2003; 26:981-5. 

162. Rogers AS, Spencer MB, Stone BM, Nicholson AN. The influence of a 1 h nap on 
performance overnight. Ergonomics 1989; 32:1193-205. 

163. Roky R, Chapatot F, Hakkou F, Benchekroun MT, Benaji B, Buguet A. Sleep during 
Ramadan intermittent fasting. J Sleep Research 2001; 10:319-27. 

 
 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Colletti%20LM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Aviat%20Space%20Environ%20Med.');


 NPA 2010-14 20 Dec 2010 
 

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet. 

Page 172 of 244 

164. Roky R, Chapatot F, Benchekroun MT, Benaji B, Hakkou F, Elkhalifi H, et al. Daytime 
sleepiness during Ramadan intermittent fasting: polysomnographic and quantitative 
waking EEG study. J Sleep Research 2003; 12:95-101. 

165. Rosa RR. Napping at home and alertness on the job in rotating shift workers. Sleep 
1993; 16:727-35. 

166. Rosekind, M.R. et al. (2006). Alertness management in aviation operations: enhancing 
performance and sleep. Aviation, Space and Environmental Medicine, 77(12):1256-
1265. 

167. Rosekind MR, Co EL, Gregory KB & Miller, DL. Crew factors in flight operations XIII: a 
survey of fatigue factors in corporate/executive aviation operations. Moffett Field, CA: 
NASA Ames Research Center; 2000. Report No.: NASA/TM–2000–209610. 

168. Rosekind, MR, Gander PH, Connell LJ, Co EL. Crew factors in flight operations X: 
alertness management in flight operations education module (NASA Technical 
Memorandum No. 2001-211385). Moffett Field, California: National Aeronautics and 
Space Administration 2001. 

169. Rosekind MR, Graeber RC, Dinges DF, Connell LJ, Rountree MS, Spinweber CL, et al. 
Crew factors in flight operations IX: effects of planned cockpit rest on crew 
performance and alertness in long-haul operations. Moffett Field, CA: NASA Ames 
Research Center; 1994 Report No: DOT/FAA/92/24. 

170. Rosekind, M.R., Gander, P.H., Graeber, R.C., Connell, L.J., Gregory, K.B., Miller, D.L., & 
Barnes, R.M. (1998). Crew factors in flight operations: The initial ASA-Ames field 
studies on fatigue. Aviation, Space, and Environmental Medicine, 69 (2), B1-B60. 

171. Rosekind, M.R., Gander, P.H., Gregory, K.B., Smith, R.M., Miller, D.L., Oyung, R., 
Webbon, L.L., & Johnson, J.M. (1996). Managing fatigue in operational settings 1: 
Physiological considerations and countermeasures. Behavioral Medicine, 21, 157-165. 

172. Rosekind, M.R., Gander, P.H., Gregory, K.B., Smith, R.M., Miller, D.L., Oyung, R., 
Webbon, L.L., & Johnson, J.M. (1996). Managing fatigue in operational settings 2: An 
Integrated Approach. Behavioral Medicine, 21, 166-170. 

173. Rosekind, M.R., Gander, P.H., Miller, D.L., Gregory, K.B., Smith, R.M., Weldon, K.J., Co, 
E.L., McNally K.L., & Lebacoz, J.V. (1994). Fatigue in operational settings: Examples 
from the aviation environment. Human Factors, 36 (2), 327-338.  

174. Rosekind, M.R., Graeber, R.C., Dinges, D.F. Connell, L.J., Rountree, M.S., Spinweber, 
C.L., & Gillen, K.A. (1994). Crew factors in flight operations IX: Effects of planned 
cockpit rest on crew performance and alertness in long-haul operations 
(NASA/TMm1994-108839). Moffett Field, CA: NASA Ames Research Center. 

175. Rosekind MR, Gregory KB, Miller DL, Co EI, Lebacqz JV, Brenner M. Crew fatigue factors 
in the Guantanamo Bay aviation accident. Sleep Research 1996; 25:571. 

176. Rosekind MR, Miller DL, Gregory KB, Dinges DF. Crew factors in flight operations XII: a 
survey of sleep quantity and quality in on-board crew rest facilities. Moffett Field, CA: 
NASA; 2000 Report No: NASA/TM-2000-20961. 

177. Roth T, Piccione P, Salis P, Kramer M, Kaffeman M. Effects of temazepam, flurazepam 
and quinalbarbitone on sleep: psychomotor and cognitive function. Br J Clin 
Pharmacol 1979; 8:47S-54S. 

178. Rowland L, Thomas M, Thorne D, Sing H, Davis HQ, Redmond D, et al. Oculomotor 
changes during 64 hours of sleep. Sleep Res. 1997 26:626.  

 
 



 NPA 2010-14 20 Dec 2010 
 

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet. 

Page 173 of 244 

179. Russo M, Thomas M, Sing H, Thorne D, Balkin T, Wesensten N, et al. Saccadic velocity 
and pupil constriction latency changes in partial sleep deprivation, and correlations 
with simulated motor vehicle crashes,” Sleep 1999:22(Suppl. 1):S297-298.  

180. Russo M, Thomas M, Thorne D, Sing H, Redmond D, Rowland L, et al. Oculomotor 
impairment during chronic partial sleep deprivation. Elsevier Science Ireland, Ltd. for 
the International Federation of Clinical Neurophysiology, 2003; 114:723-736.  

181. Sack RL, Auckley D, Auger RR, Carskadon MA, Wright KP Jr, Vitiello MV, et al. Circadian 
rhythm sleep disorders: part I, basic principles, shift work and jet lag disorders. An 
American Academy of Sleep Medicine review. Sleep. 2007; 30:1460-83.  

182. Samel A, Gander P, Evans J, Graeber C, Hackett E, et al., Light as a chronobiologic 
countermeasure for long-duration space operations. Moffett Field, CA: NASA; 1991 
Report No: NASA-TM-103874; A-91186. 

183. Samel A, Wegmann HM, Vejvoda M. Aircrew fatigue in long-haul operations. Accid Anal 
Prev 1997; 29:439-52. 

184. Samel A, Wegmann HM, Vejvoda M. Jet lag and sleepiness in aircrew. J Sleep Res 1995; 
4(S2):30-6. 

185. Schweitzer PK, Muehlback MJ, Walsh JK. Countermeasures for night work performance 
deficits: the effect of napping or caffeine on continuous performance at night. Work 
Stress 1992; 6:355-65. 

186. Senechal PK. Flight surgeon support of combat operations at RAF Upper Heyford. Aviat 
Space Environ Med 1988; 59:776-7. 

187. Shiota M, Sudou M, Ohshima M. Using outdoor exercise to decrease jet lag in airline 
crewmembers. Aviat Space Environ Med. 1996; 67:1155-60.  

188. Signal, T.L., Gale, J., & Gander, P.H. (2005). Sleep measurement in flight crew: 
Comparing actigraphic and subjective estimates to polysomnography. Aviation, 
Space, and Environmental Medicine, 76, (11), 1058-1063. 

189. Signal L, Ratieta D, Gander, P. Fatigue management in the New Zealand aviation 
industry. Australian Transport Safety Bureau Research and Analysis Report, April, 
2006. 

190. Signal L, et al (2008). Flight crew fatigue management in a more flexible regulatory 
environment: an overview of the New Zealand aviation industry, Chronobiology 
International, 25(2&3):373-388 

191. Signal L, Gander P, van den Berg M. Sleep during ultra-long range flights: a study of 
sleep onboard the 777-200 ER during rest opportunities of 7 hours. Report Published 
for the Boeing Commercial Airplane Group Sleep/Wake Research Centre, Massey 
University. Wellington, New Zealand: 2003. 

192. Skene DJ, Arnedt J. Human circadian rhythms: physiological and therapeutic relevance of 
light and melatonin. Ann Clin Biochem 2006; 43:344-53. 

193. Spring B, Maller O, Wurtman J, Digman L, Cozolino L. Effects of protein and carbohydrate 
meals on mood and performance: interactions with sex and age. J Psychiatr Res. 
1982-1983; 17:155-67. 

194. Spurgeon A. Working time: its impact on safety and health. International Labour Office 
Report. Geneva: International Labour Organization, 2003. 

 
 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Auckley%20D%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Carskadon%20MA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Vitiello%20MV%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Zhdanova%20IV%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Shiota%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Sudou%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus


 NPA 2010-14 20 Dec 2010 
 

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet. 

Page 174 of 244 

195. Stepanski EJ, Wyatt JK Use of sleep hygiene in the treatment of insomnia. Sleep Med Rev 
2003; 7:215-25.. 

196. Stewart S. An integrated system for managing fatigue risk within a low cost carrier. 59th 
annual international air safety seminar (IASS); 2006 Oct 23-25; Paris, France. 

197. Stone BM, Turner C. Promoting sleep in shiftworkers and intercontinental travelers. 
Chronobiol Int 1997; 14:133-43. 

198. Suhner A, Schlagenhauf P, Hofer I, Johnson R, Tschopp A, Steffen R. Effectiveness and 
tolerability of melatonin and zolpidem for the alleviation of jet lag. Aviat Space 
Environ Med 2001; 72:638-46. 

199. Taibi DM, Landis CA, Petry H, Vitiello MV. A systematic review of valerian as a sleep aid: 
safe but not effective. Sleep Med Rev 2007; 11:209-30. 

200. Thomas, M.J.W., Petrilli, R.M., Roach, G.D. (2007). The Impacts of Australian 
Transcontinental “Back of Clock” operations on sleep and performance in commercial 
aviation flight crew (B2005/0121). Adelaide/Whyalla, Australia: University of South 
Australia, Centre for Applied Behavioural Science. 

201. Tietzel AJ, Lack LC. The short-term benefits of brief and long naps following nocturnal 
sleep restriction. Sleep 2001; 24:293-300. 

202. Tilley AJ, Wilkinson RT, Warren PSG, Watson B, Drud M. The sleep and performance of 
shift workers. Hum Factors 1982; 24:629-41. 

203. Touitou Y, Bogdan A. Promoting adjustment of the sleep-wake cycle by chronobiotics. 
Physiol Behav 2007; 90:294-300. 

204. Tsai YF, Viirre E, Strychacz C, Chase B, Jung TP. Task performance and eye activity: 
predicting behavior relating to cognitive workload. Aviat Space Environ Med, 2007; 
78(5 suppl):B176-85. 

205. Tucker P, Folkard S, Macdonald I. Rest breaks and accident risk. Lancet. 2003; 
22;361(9358):680. 

206. U.S. Navy. Performance maintenance during continuous flight operations—a guide for 
flight surgeons. Fallon, NV: Naval Strike and Air Warfare Center; 2000. 

207. Valk, P.J.L. & Simons. (1998). Pros and cons of strategic napping on long haul flights. 
AGARD-CP-599, 1998. 

208. Van den Heuvel CJ, Ferguson SA, Macchi MM, Dawson D. Melatonin as a hypnotic: con. 
Sleep Med Rev 2005; 9:71-80. 

209. Van Dongen HPA. Comparison of mathematical model predictions to experimental data of 
fatigue and performance. Aviat Space Environ Med 2004; 75(3 Suppl.):A122–4. 

210. Van Dongen HP, Dinges DF. Sleep, circadian rhythms, and psychomotor vigilance. Clin 
Sports Med 2005; 24:237-49, vii-viii. 

211. Van Dongen HP, Dinges DF. Circadian rhythms in fatigue, alertness, and performance. In 
MH Kryger, T Roth, andWC Dement (Eds) Principles and practice of sleep medicine, 
2000. 391-99 Philadelphia: WB Saunders Co. 

212. Van Dongen HP, Vitellaro KM, Dinges DF. Individual differences in adult human sleep and 
wakefulness: Leitmotif for a research agenda. Sleep 2005; 28:479-96. 

 
 



 NPA 2010-14 20 Dec 2010 
 

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet. 

Page 175 of 244 
 

 

213. Van Dongen HPA, Maislin G, Mullington JM, Dinges DF. The cumulative cost of 
additional wakefulness: Dose-response effects on neurobehavioral functions and 
sleep physiology from chronic sleep restriction and total sleep deprivation. Sleep 
2003; 26:117-26. 

214. Van Dongen HP, Mott CG, Huang JK, Mollicone DJ, McKenzie FD, Dinges DF. 
Optimization of biomathematical model predictions for cognitive performance 
impairment in individuals: accounting for unknown traits and uncertain states in 
homeostatic and circadian processes. Sleep 2007; 30:1129-43. 

215. Vgontzas AN, Pejovic S, Zoumakis E, Lin HM, Bixler EO, Basta M, et al. Daytime napping 
after a night of sleep loss decreases sleepiness, improves performance, and causes 
beneficial changes in cortisol and interleukin-6 secretion. Am J Physiol Endocrinol 
Metab 2007; 292:E253-61. 

216. Waterhouse J, Reilly T, Atkinson G. Jet-lag. The Lancet 1997; 350:1611-6. 

217. Waterhouse J, Reilly T, Atkinson G, Edwards B. Jet lag: trends and coping strategies. 
Lancet 2007; 369:1117-29. 

218. Webb W. The proximal effects of two and four hour naps within extended performance 
without sleep. Psychophysiology 1987; 24:426-9. 

219. Wehr TA, Moul DE, Barbato G, Giesen HA, Seidel JA, Barker C, et al. Conservation of 
photoperiod-responsive mechanisms in humans. American Journal of Physiology 
1993; 265:R846-57. 

220. Wells AS, Read NW, Uvnas-Moberg K, Alster P. Influences of fat and carbohydrate on 
postprandial sleepiness, mood, and hormones. Physiol Behav 1997; 61:679-86. 

221. Wierwille WW, Ellsworth LA. Evaluation of driver drowsiness by trained raters, Accid Anal 
Prev 1994; 26:571. 

222. Wierwille WW, Wreggit SS, Kim CL, Ellsworth LA, Fairbanks RJ. Research on vehicle-
based driver status/performance monitoring: development, validation, and refinement 
of algorithms for detection of driver drowsiness. National Highway Traffic Safety 
Administration; 1994 Report No: DOT HS 808 247. 

223. Wilson, G. F., Russell, C., & Caldwell, J. (2006). Performance and phsychophysiological 
measures of fatigue effects on aviation related tasks of varying difficulty (AFRL-HE-
WP-TP-2006-0095). Wright-Patterson AFB, OH: Air force Research Laboratory. 

224. Wing YK. Herbal treatment of insomnia. Hong Kong Med J 2001; 7:392-402. 

225. Wirz-Justice A, Armstrong SM. Melatonin. nature's soporific? J Sleep Res 1996; 5:137-
41. 

226. Wright N, McGown A. Vigilance on the civil flight deck: incidence of sleepiness and sleep 
during long-haul flights and associated changes in physiological parameters. 
Ergonomics 2001; 44:82-106. 

227. Wright N, Powell D, McGown A, Broadbent E, Loft P. Avoiding involuntary sleep during 
civil air operations: Validation of a wrist-worn alertness device. Aviat Space Environ 
Med 2005; 76:847-56. 

228. Youngstedt SD, O’Connor PJ, Dishman RK. Effects of acute exercise on sleep: a 
quantitative synthesis. Sleep 1997; 20:203-214. 



 NPA 2010-14 20 Dec 2010 
 

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet. 

Page 176 of 244 

229. Zammit GK, Kolevzon A, Fauci M, Shindledecker R, Ackerman S. Postprandial sleep in 
healthy men. Sleep 1995; 18:229-31. 

230. Zhdanova IV. Melatonin as a hypnotic: pro. Sleep Med Rev 2005; 9:51-65. 

 

 
 

 
 



 NPA 2010-14 20 Dec 2010 
 

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet. 

Page 177 of 244 

7.3 Detailed tables 
Table 35: Airport standby regulations in EASA countries 

 Max time 
for stby at 

Airport 

% of 
Airport 
stby vs 

FDP 

Rest after 
Airport 
standby 

Max time 
for stby at 

Hotel 

% of Hotel 
stby vs 

FDP (and 
DP) 

Max time 
for stby at 

Home 

% of Home 
stby vs 

FDP (and 
DP) 

Austria 12 hrs 0% (< 6 hrs 
stby) 
100%  

(> 6 hrs 
stby) 

If no duty, 
min 10 hrs 

rest 

24 hrs Not 
regulated 
(Only 50% 
vs yearly 

max) 

24 hrs Not 
regulated 
(Only 50% 
vs yearly 

max) 
Belgium (by 

EBAA) 
8 hrs 0% (< 2hrs) 

100%  
(> 2 hrs) 

— 12 hrs 0% (< 4 hrs) 
50%  

(> 4 hrs) 

12 hrs 0% (< 6 hrs) 
50%  

(> 6 hrs) 
CH Not 

regulated 
50% (if 

comfortable 
room) 

Min 10 hrs 
rest after 
Airport 

standby 

Not 
regulated 

0% Not 
regulated 

0% 

Czech 
Republic 

12 hours 
72 hrs/28 

days 
400 hrs/year 

50% FDP 
100% DP 

Same like 
previous 

duty or 12 
(10) hours 

12 hours 0% FDP 
50% DP 

12 hours 0% FDP 
50% DP  
(> 4 hrs 

stby) 
Denmark Not 

regulated 
100% If no call 

out, rest 
period as 

per  
OPS 1.1110 

14 hrs 50% 
0% (first 4 
hrs if not 
called) 

14 hrs 50% 
100% vs DP 

Finland Not 
regulated 

Not 
regulated 

— 12 hrs (< 6 
hrs notify) 
18 hrs (> 6 
hrs notify) 

50% (> 4 
hrs standby) 

12 hrs (< 6 
hrs notify) 
18 hrs (> 6 
hrs notify) 

50% (> 4 
hrs standby) 

France 12 hrs 0% (< 6 hrs 
stby) 

100% (> 6 
hrs stby) 

 
If no duty, 

same as for 
out of base 

24 hrs 0% 24 hrs 0% 

Germany Not 
regulated 

4 hrs (up to 
max 18 hrs 
FDP) (> 3 

hrs) 

Considered 
as duty 

— 0% — 0% 

Greece 12 hrs 50% FDP 
100% DP 

— 12 hrs 0% FDP 
50% DP 

12 hrs 0% FDP 
50% DP (> 

4 hrs) 
Ireland Not 

regulated 
100% — 12 hrs vs FDP: 

50% 
vs DP: 25% 

(< 6hrs) 
vs DP: 1,5 
hrs + 50% 
(> 6 hrs) 

Max FDP: 
100% (< 6 

hrs) 
OPS 1.1105 
minus (Stby 
hrs minus 6 

hrs) (> 6 
hrs) 

12 hrs vs FDP: 
50% 

vs DP: 25% 
(< 6hrs) 

vs DP: 1,5 
hrs + 50% 
(> 6 hrs) 

Max FDP: 
100% (< 6 

hrs) 
OPS 1.1105 
minus (Stby 
hrs minus 6 

hrs) (> 6 
hrs) 

Italy 12 hrs 50% — 14 hrs 50% 14 hrs 50% 
Latvia 13 hrs vs FDP: 

100% 
vs DP: 
100% 

If no duty, 
min 10 hrs 

rest 

13 hrs vs FDP: 
50% 

vs DP: 50% 

13 hrs vs FDP: 
50% 

vs DP: 50% 

Malta Not 
regulated 

100% If no call 
out, 100% 

duty vs OPS 
1.1110 

12 hrs 0% (< 6 hrs) 
50% of > 6 
hrs (>6 hrs) 

12 hrs 0% (< 6 hrs) 
50% of > 6 
hrs (>6 hrs) 
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NL Same as for 
max FDP 

100% If no call 
out, rest 
period as 
per OPS 
1.1110 

12 hrs 0-2 hrs vs 
FDP (table) 
50% vs DP 

12 hrs 0-2 hrs vs 
FDP (table) 
50% vs DP 

 
 Max time 

for stby at 
Airport 

% of 
Airport 
stby vs 

FDP 

Rest after 
Airport 
standby 

Max time 
for stby at 

Hotel 

% of Hotel 
stby vs 

FDP (and 
DP) 

Max time 
for stby at 

Home 

% of 
Home 

stby vs 
FDP (and 

DP) 
Norway Not 

regulated 
100% If no call 

out, rest 
period as 
per OPS 
1.1110 

14 hrs 50% 
0% (first 4 
hrs if not 
called) 

14 hrs 50% vs 
FDP 

100% vs 
DP 

Poland — — — — 50% (> 4 
hrs) 

— 50% (> 4 
hrs) 

 
PT  

(by EBAA) 
12 hrs — — 12 hrs — 12 hrs — 

Slovenia    12 hrs 0% < 6 hrs 
50% > 6 

hrs 

12 hrs 0% < 6 hrs 
50% > 6 

hrs 
Spain 12 hrs — — 12 hrs 0% < 6 hrs 

0% FDP > 
6 h 

100% DP 
> 6 h 

24 hrs 0% < 12 
hrs 

0% FDP > 
12 h 

50% DP > 
12 h 

Sweden Not 
regulated 

100% If no call 
out, rest 
period as 
per OPS 
1.1110 

14 hrs 50% 
0% (first 4 
hrs if not 
called) 

14 hrs 50% 

UK 12 hrs 100% Min 12 hrs 12 hrs 100% 
(short call) 
50% (> 3 

hrs notice) 

12 hrs 100% 
(short call) 
50% (> 3 

hrs notice) 
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7.4 Notes on crew estimates 
 

 The Number of aircraft and the Number of operators come from the Ascend CASE 
database. 2008 figures were chosen because in early 2010 the 2009 personnel, fleet 
and financial figures had not been reported to ICAO. 

 In order to attribute a business model to an airline, the following sources were used: 

o Ascend CASE database (mostly for Business airlines and All-cargo operators); 

o List of ERA member airlines; 

o List of top 25 Legacy, LCC and Charter operators in the Analysis of the European 
Air Transport Market by DHL; 

o List of AEA member airlines for legacy carriers; 

o List of ELFAA airlines for LCCs; 

o Eurocontrol publication on LCCs (Low-Cost Carrier Market Update); 

o Airlines websites and all available information online. 

 The total number of flights in EASA countries is Eurocontrol data. Eurocontrol uses 
only five business models. It was assumed that regional operators are largely included 
in the figure for legacy carriers. 

 ICAO data was used on personnel by carrier type. However, only around half of legacy 
and low-cost carriers, and one third of business airlines report both their personnel data 
AND their traffic data to ICAO. The share of airlines that also report financial data is 
even lower. 

 For the estimation of flight crew and cabin crew, we had to use different methods for 
different business models because of lack of data. 

o For legacy, low-cost and business carriers we assumed that employment is a 
function of traffic, so we extrapolated ICAO reporting airline personnel numbers 
based on their share of total Eurocontrol flights of the given business model. We 
assumed that if 13 993 pilots operate 47.7% of legacy take-offs, then 100% of 
the take offs is operated by 13 993/0.477, and so on. 

o For charter airlines we based our estimate for Flight Crew and Cabin Crew 
numbers on the Personnel and Traffic data reported to ICAO by 9 charter 
airlines. Again, we extrapolated ICAO reporting airline personnel numbers based 
on their share of total Eurocontrol flights. The 9 airlines operated 33.1% of all 
Eurocontrol charter flights. 

o For regional operators the estimate was based on the personnel numbers 
reported to ICAO by 10 regional airlines. They indicated approximately 6.3 FC 
and 5.5 CC per aircraft. The Ascend database had 1 016 aircraft for regional 
carriers (ERA member airlines had a very similar number of aircraft on  
31 December 2008: 1 046). For FC: 1 016 × 6.28 = 6 385 and for CC 
1 016 × 5.48 = 5 570. Although regional carriers use smaller aircraft (mostly 
below 100 passengers), it is not clear why they employ fewer CC than FC per 
aircraft. 

o For All-cargo airlines we followed the same methodology as for regional 
operators: we multiplied the average number of FC per ICAO reporting airlines 
with the number of All-cargo aircraft in the Ascend database (445 × 4.61 = 
2 050). 

 The result of the above extrapolations was scaled down in order to meet the overall 
figures as indicated in the European Commission — DG TREN (2009): Effects of EU 
Liberalisation on Air Transport Employment and Working Conditions. 
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7.5 STARE Study — Executive Summary 
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Risk Management 

 

 

 
 
 
This project was carried out with the collaboration of three regional French airlines: 
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1 — INTRODUCTION AND OBJECTIVES 

This document summarises the methods used and results obtained during the STARE 

project (Air Transport Safety — Fatigue Risk). The project was commissioned by the 

French Civil Aviation Authority (DGAC) in the context of the directive relating to crew rest 

requirements, dated 2 May 2007 (Official Gazette). The directive stipulates that 

companies wishing to benefit from the specific provisions relating to crew rest must set 

up a Fatigue Risk Management System (FRMS). This system, part of the operator’s 

Safety Management System (SMS) as defined by ICAO, is intended to ensure that these 

specific provisions allow for maintaining a level of safety that meets the requirements of 

European regulations (EU-OPS) in regard to fatigue risk. 

Although fatigue constitutes a risk to safety in the sense of the order dated 

22 December 2008 on Safety Management Systems, it does differ in some respects from 

other risk factors. Briefly, five particular properties must be considered to ensure that the 

fatigue risk is adequately controlled by the FRMS: 

— Sources of fatigue are both occupational and extra-occupational. In particular, we 

have analysed the impact of crew commuting. 

— Occupational sources of fatigue are multidimensional and relate just as much to 

work hours as to the nature and context of the activity. 

— There are significant individual differences in susceptibility to fatigue and ability to 

manage fatigue. 

— The link between fatigue and the safety level is not linear: fatigue management 

strategies change according to the level of fatigue. 

— Bearing in mind the interactions among flight crew members, it would also seem 

relevant to analyse the fatigue risk for the crew as a whole. 

 

 
 

http://eur-lex.europa.eu/LexUriServ/site/fr/oj/2006/l_377/l_37720061227fr00010175.pdf
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2 — REGULATORY AND METHODOLOGICAL FRAMEWORK 

Airline operators are required to implement an FRMS immediately they resort to split 

duties or reduced rests. The main characteristics of these operations are as follows43:  

— split duty specifies that if a flight duty is interrupted by a break period between 

03.00 and 09.59, the flight duty period can be increased by half the break time, 

less 15 minutes; 

— reduced rest allows rest to be reduced to a minimum of 7 hours 30 minutes (if rest 

is taken in a hotel located less than a quarter of an hour from the airport). The 

flight duty period prior to the reduced rest period must not include more than five 

sectors. The next flight duty period shall be limited to three sectors maximum, and 

flight duty hours reduced by the rest shortfall (difference between nominal rest 

stipulated in EU-OPS and the reduced rest period). The next rest period shall be 

extended by this shortfall and shall include a local night. A maximum of two 

reduced rests can be scheduled between two regulatory periodic rests.  

This study was carried out based on real data supplied, measured or collected on a 

voluntary basis by three French regional airlines. The relevance of the study, aimed at 

developing a scientific basis for an FRMS, must therefore be evaluated in regard to the 

type of operations they carry out. Thus, the fatigue risk assessment is based on short-

haul operations with split duty and reduced rest in a French context. 

This project was carried out in close collaboration with Airlinair, Britair and Regional who 

made significant contributions by supplying data and facilitating in-flight observations. 

These companies will not be mentioned by name in the remainder of this document in 

the interests of data confidentiality. 

 

 

 

                                          
43 See the order dated 25 March 2008, amended in regard to detailed regulatory requirements. 
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3 — FATIGUE RISK MANAGEMENT SYSTEMS 

Airlines prevent fatigue by complying with a prescriptive approach that sets limitations on 

duty periods and calculating the minimum rest periods. This approach was first adopted 

at the beginning of the 20th century and was suited to physical fatigue that tends to set 

in and increase in a linear fashion. It seems to be significantly less applicable to activities 

that are predominantly cognitive. This is because the onset of and recuperation from 

mental fatigue has a non-linear dynamic (Dawson and McCullough, 200444). The 

variations associated with our biological rhythms mean that the recuperative potential of 

a rest period depends on the time of day at which the rest is taken. The regulations 

specify high-level criteria in which these variations are only very rarely taken into 

account (Cabon and coll., 200245). EU-OPS was taken as the regulatory basis for this 

study and it does partially incorporate chronobiological criteria. However, it is thought 

that simultaneously incorporating all the scientific criteria would make the regulations 

very complex, and perhaps even impossible to apply. 

Prescriptive approaches are also limited by the fact that they are generally poorly suited 

to dealing with the enormous diversity of situations encountered within the airlines, and 

the versatility required to design turnarounds in a highly competitive market segment. In 

addition, work hours represent a major factor in social relations within the airline 

company. To deal with these pressures, the system can resort to derogations allowing 

reductions in rest times or extensions of duty. The way in which this impacts safety 

should be measured, together with the compensatory measures put in place.  

These observations gave rise to the idea of Fatigue Risk Management Systems (FRMS) 

intended to complement and even partially or fully replace the prescriptive limitations on 

duty periods and rest requirements. In other words, the limits would no longer be fixed 

on the basis of universal regulatory criteria, but according to the fatigue risk, assessed 

case-by-case. A history and review of these FRMS systems is given in Gander and et 

al. 46 (in press). 

 

In air transport, the New Zealand Civil Aviation authorities were pioneers in this field.  

 

The FRMS principle was also recently implemented by two airline companies: first, by 

Singapore Airlines for the introduction of Ultra Long-Range flights of more than 16 hours 

                                          
44 Dawson, D. & McCullough, K. (2005). Managing fatigue: It's about sleep. Sleep Medicine Reviews, 9, 365-380. 
45 Cabon, P., Bourgeois-Bougrine, S., Mollard, R., Coblentz, A., & Speyer, J.J. (2002). Flight and Duty Time Limitations 
in Civil Aviation and Their Impact on Crew Fatigue: A comparative Analysis of 26 National Regulations. Human Factors 
and Aerospace Safety: An International Journal, 2(4), 379-393. 
46 Gander, P., Hartley, L., Powell, D., Cabon, P., Hitchcock, E., Mills, A., Popkin, S. Fatigue Risk Management I: 
Organizational Factors. Accident analysis and Prevention. 
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flight time and/or 18 hours Flight Duty Period (Spencer and Robertson, 200747). Then, 

EasyJet did the same for putting in place new short-haul rosters (Steward, 200648). 

These systems have one thing in common: they use predictive fatigue models to assess 

the a priori fatigue risk associated with duty periods, and also continuous or periodic 

monitoring of safety indicators and fatigue assessments (questionnaires, observations, 

etc.). 

 

On an international scale, in 2009 ICAO created a ‘Fatigue Risk Management System 

Task Force’ bringing together operators, authorities and experts to develop a framework 

for future development of FRMS systems.  

 

The aim of the STARE project is to study the conditions under which a French intra-

European regional air transport fatigue-related safety observatory could be put in place, 

and to examine the development of scientific bases for a future FRMS applicable to cases 

of reduced rest and split duty, all within the EU-OPS regulatory framework. The 

consequences of this type of operation for crew fatigue levels, in particular, have been 

analysed. 

 

 

                                          
47 Spencer, M.B., & Robertson, K.A. (2007). The application of an alertness model to ultra-long-range civil air 
operations. Somnologie, 11, 159-166. 
48 Stewart, S. (2007). An integrated system for managing fatigue risk within a low cost carrier. In Proceedings of the 
International Aviation Safety Seminar, Flight Safety Foundation, October 23-26, Paris, France. 
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4 — APPROACH ADOPTED 

The general principle of the STARE project approach is initially to make use of the 

indicators already available within the airline companies, but which are not processed 

with a view to monitoring fatigue risk. Other indicators have also been selected, derived 

from the practices of foreign organisations or from other sectors of activity. 

 

This general approach consists of analysing the data collected using two methods: 

— A systematic observatory: covers data collected systematically by the airline 

companies on all flights or related to company flight personnel. These data were 

not initially designed for monitoring fatigue risk levels, but are personnel health and 

safety indicators. The objective is to assess the sensitivity of these indicators 

specifically to fatigue-induced risk. The two indicators studied are ASRs49 (Air 

Safety Reports) and FDM50 events (Flight Data Management). The specific fatigue 

risk level is derived from flight schedule analysis based on a predictive fatigue 

model. 

— A focused observatory: the data are derived from a website questionnaire, as well 

as information collected and observations made in flight, which naturally reflect 

conditions for a limited sample of flights and crews over limited periods.  

 

This summary gives the main results that could be used within the framework of putting 

in place an FRMS, whether derived from an awareness of best practice or sourced from 

research work. 

 

 

                                          
49 Air Safety Reports. 
50 Flight Data Management. 
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5 — MAIN RESULTS 

 

5.1. Systematic observatory 

 

The objective of this observatory, set up within the framework of the STARE project, is to 

determine potentially usable indicators for identifying and assessing the fatigue risk 

factor based on data systematically gathered by the airline companies.  

 

To calibrate for crew fatigue risk levels, a chronobiological analysis of schedules was 

carried out using a predictive fatigue model, or Fatigue Risk Index. This model can be 

used to predict the fatigue risk level based on duty period characteristics.  

 

5.1.1. Chronobiological analysis of crew schedules 

 

The schedules for all crews were analysed from the perspective of two categories of 

explanatory variables: the first relates to the biological clock and the sleep/wake 

rhythm51, and the second to social criteria52.  

 

On this basis, the variables were used to select schedules reputed to be the most critical 

for 16 cabin crew (CC) members and 16 to 17 flight deck crew (FDC) members within 

each operator who participated in the study over a one-year period. Fatigue risk analysis 

was carried out on morning duties following reduced rest for the schedules selected on 

this basis. 

 

After determining the limits of the analysis, the fatigue risk index (FRI) was studied. The 

FRI is equal to the probability of obtaining a score of 7 or higher on the Karolinska 

Sleepiness Scale (KSS), which consists of 9 levels ranging from ‘extremely awake’ (score 

= 1) to ‘extremely sleepy’ (score = 9). A KSS score of 7 or more means that an 

individual is sleepy but does not experience difficulty in remaining awake. 

 

                                          
51 These criteria quantify the proportion of nights of less than 8.h45, nights of less that 11h00, split duties, duties 

beginning earlier than the previous duty, duties beginning before 6.00 am, periods of more than five consecutive 
work days, and the average number of sectors per duty. 

52 These criteria comprise the proportion of evenings off, Saturdays off, Sundays and Public Holidays off, weekends off 
and nights away from home. 
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Thus, Figure 1 shows the distribution of the fatigue risk indices (FRI) obtained for all 

morning duties after a reduced rest for all critical schedules. In this sample, the FRI 

varies from 4.05% to 42.76%, i.e. there is a 4.05% to 42.76% probability of obtaining a 

KSS score of 7 or more. This score was selected as the ‘critical’ fatigue level in terms of 

performance within the framework of this study, and is also used as a threshold in other 

fields of activity.  

 

It can be seen that 6% of morning duties following a reduced rest in the critical 

schedules subsample present a probability higher that 30% of producing a so-called 

‘critical’ fatigue level. Less than 1% of these duties present a probability higher than 35% 

of producing a critical fatigue level. These proportions are lower if total reduced rests are 

taken into account. A qualitative study to characterise the duties potentially producing a 

critical fatigue level was outside the brief of the STARE project. 

 

The wide interval between the low and high FRI scores shows the enormous diversity of 

schedule configurations, in particular with regard to: 
 

— start of duty, fluctuating between 03.00 and 07.59, 

— end of afternoon duty preceding the reduced rest, 

— duration of morning duty after the reduced rest, 

— position of the duty in the sequence after the last rest. 

 

This extreme variability is the result of many factors, including the random sequencing of 

duties in individual schedules stemming from the overall planning of rosters and including 

rosters with reduced rests. From the perspective of FRMS systems applied to reduced 

rests, this result underlines the fact that it is important to manage the fatigue risk at 

schedule level and not just for rosters. Within the company, the model could, for 

example, be used to assess ‘typical’ schedule sequences and identify favourable and 

unfavourable sequences in order to help planners to best manage flight planning for flight 

personnel. 
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Frequency 
(%) 

 
Fatigue Risk Index (FRI) 

 

Figure 1 — Distribution of FRI scores for morning duties following a reduced rest 

— All critical schedules 

 

 

Figures 2 and 3 give two examples of the schedules of two captains employed by the 

same company with duties involving reduced rest associated with a fatigue risk index 

below 30 and above 30. These two examples underline the fact that the fatigue risk 

associated with reduced rest is closely linked to the duties preceding this reduced rest. 

This confirms that it is more relevant to base planning on the crew’s past schedule data 

in order to minimise the fatigue risk. 
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Figure 2. Sequencing of duties with associated reduced rest and FRI < 30 

 

 

Figure 3. Sequencing of duties with associated reduced rest and FRI > 30 
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5.1.2 Systematic observatory and indicator monitoring 

 

As mentioned in sections 4 and 5.1, this observatory monitors two types of indicator: 

— Air Safety Report (ASR) events 

— Flight Data Management (FDM) events 

 

5.1.2.1. Air Safety Reports 

 

ASRs are one of the essential safety indicators monitored by airline companies. They are 

mandatory reports filed by crew members after certain events, such as an air turn-back, 

incapacitation of a crew member, runway incursion or confusion, inadvertent drop below 

minimum safe altitude or communications failure. Some operators specifically monitor 

their ASRs when carrying out fatigue analysis. This applies to EasyJet (Steward, 2007) 

and Air New Zealand (Fallow, 2008), for example. Their aim is to use ASRs to identify 

events associated with reports by the crew that fatigue contributed to degradation of 

performance or of flight safety. In regard to the current situation with French companies, 

and within the scope of the STARE project, fatigue factors are not directly taken into 

account in ASRs, and are not included in the forms to be completed by crew members, 

nor in subsequent analyses carried out by the company.  

 

Qualitative and quantitative analyses carried out in the STARE project entailed 

determining whether variations in ASR occurrences could be explained by crew fatigue. 

All the events reported were studied independently of their potential link to a fatigue 

level, whether assumed or reported by the crew.  

 

Figure 4 gives a comparison of the frequency of ASRs (weighted for volume of activity) 

occurring after reduced rests and normal rests. The results are presented according to 

the duration of the duty preceding the occurrence of the event leading to the submission 

of the ASR.  

 

These results indicate the following: 

— For two of the three operators (X and Y), there is no significant difference between 

the ASR rate after reduced rest and after normal rest for events that occurred 

during the first three hours of flight duty;  

— For all three operators, there was a significantly higher ASR rate after reduced rest 

than that observed after normal rest for events that occurred during the period of 

from three to five hours of flight duty; 

— For one of the three operators (Z), there was a significantly lower ASR rate after 

reduced rest than after normal rest for events that occurred after the fifth hour of 
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flight duty. For a second operator (Y), there was no difference between the ASR 

rates after reduced rest and after normal rest. 

 

In addition, in the case of reduced rest, there was a drop in the ASR rate for events that 

occurred after the fifth hour of flight duty for all three operators, relative to the rate 

observed between the third and fifth hour of duty.  

 

The other results are not statistically significant due to the small sample size. 

 

 

Figure 4. Comparison of ASR frequency after reduced and normal rest 

 

These results suggest that the ASR frequency is sensitive to duty characteristics, even if 

there is no linear relationship with the duration of duty.  

 

The drop in ASRs for lengthy duty periods can be explained by strategies aimed at 

‘protecting’ against the effects of fatigue (more extensive use of automated processes, 

stricter application of procedures, increased number of cross-checks, etc.), leading to a 

drop in the number of events. This point is corroborated by interviews and observations 

carried out within the company. 
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Given the current state of ASR data available, it is difficult to go further in interpreting 

the data, but these results do suggest that ASRs are potentially relevant within the 

framework of an FRMS. Nevertheless, appropriate statistical analysis methods are still 

required, together with future enrichment of the ASR data collected in order to include 

more qualitative information. 

 

Specific recommendations have been put forward, both in relation to methods for 

systematically taking account of fatigue when an ASR is submitted, and also in regard to 

statistical data analysis.  

 

5.1.2.2. Flight Data Management (FDM) 

 

Flight data management is used by airline companies to systematically and statistically 

monitor flight safety indicators. These indicators, referred to as events, correspond 

schematically to threshold overrun for key points in the flight. They are generally 

assigned three severity levels, quantifying the importance of the overrun, with level 3 as 

the most severe. Events are defined differently according to the type of equipment and 

the airline company. Systematic flight analysis has been accepted by the flight personnel 

representatives of only one of the three companies. 

 

Note that these events are not conceptualised with the aim of understanding fatigue. 

They are based on a normative approach in terms of pilot performance or procedural 

non-compliance, and detect deviations from the norm. The aim of this part of the study is 

to define how current FDM tools available to airline companies could contribute to the 

FRMS, based on scientific results. A number of studies have already been carried out in 

this field. The study conducted by Mello et al. (2008)53, was aimed at finding links 

between the most severe deviations and the time of day of the flight. Rosekind (2008) 

explores the influence of aspects of the rosters (type of duty, turnaround trip, segment of 

the trip) on the frequency of severity 2 or 3 events. One characterisation of fatigue based 

on a combination of 11 parameters derived from crew schedules is also used in this 

study, but there was no evidence of any significant impact on the occurrence of severity 

2 or 3 events. Studies by EasyJet (Steward and coll., 200354) have concentrated 

particularly on the impact of two types of sequence: 6/3 (six consecutive morning duties, 

followed by three rest days, then six afternoon duties followed by three rest days) by 

comparison with 5/2/5/4 (five consecutive morning duties, followed by two rest days, 

then five afternoon duties followed by four rest days) on the frequency of events in the 

                                          
53 M.T. Mello & al. Relationship between Brazilian airline pilot errors and time of day. Brazilian Journal of Medical and 
Biological Research – 41(12), 2008. 
54 Stewart, S., Abboud, R. Flight crew scheduling, Performance and Fatigue in a UK Airline, Phase 2. Conference 
proceedings of Fatigue Management in Transportation Operations. 2005. Seattle, USA. 
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FDM system. The results show a significant drop in the number of severity 3 events using 

the 5/2/5/4 roster, initially conceived to minimise crew fatigue. 

 

The approach used in the STARE project entailed finding correlations between a fatigue 

risk associated with crew schedules and the occurrence of events to which were assigned 

three severity levels (1 – least severe, 3 – most severe). Figure 5 summarises the 

methodology developed in this project. The central point is the combined use of aircrew-

related fatigue risk assessment and FDM data. In this case, assessing the fatigue risk 

level is done by applying fatigue criteria to the individual schedules of pilots, captains 

(CAP) and first officers (FO). Each flight is then characterised by the fatigue risk level of 

the flight crew, i.e. combination of the fatigue risk levels for CAP and FO. It was possible 

to determine a total of five fatigue risk level classes for the flight crew, according to 

these combinations. The last stage consists of counting the number of FDM events for 

each of these fatigue risk level classes. This analysis was conducted on a total of 46,974 

flights and 69,635 events of 19 types (‘speed exc. MMO’, ‘speed exc. VMO’, ‘speed exc. 

VFE’, etc.), categorised on 3 severity levels: 

o Severity 1: 66,451 

o Severity 2: 2,846 

o Severity 3: 338  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Method used for analysing fatigue risk level impact on FDM events. 

 

 

Crew fatigue impact analysis on frequency of FDM 
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Figure 6 shows the distribution of all events regardless of severity, as a function of the 

five fatigue risk level classes for the flight crew.  

 

FDM events vary as follows: 

 

— for all severities taken together, the more the flight crew is characterised by a low 

fatigue level, the higher the occurrence of events (Figure 6) ; 

— for severity 1 events, the same applies, i.e. the lower the fatigue risk level for the 

flight crew, the more these events occur; 

— for severity 2 events, the same tendency is observed, but to a lesser extent 

(severity 2 FDM events being associated with a single event category); 

— for severity 3 events, the lower the fatigue risk level of the flight crew, the less 

these events occur (Figure 7). 

 

The drop in the number of events of all severities when the crew’s fatigue risk increases 

is linked to a drop in severity 1 and 2 events which represent the biggest proportion of 

the total number of events. 

 

The results of FDM event occurrence analysis, carried out inside one company, for one 

type of aircraft and over a period of a year, show that crew fatigue affects operational 

events as they are measured by the company. However, it is worth noting that this effect 

is not detectable for all types of FDM event. 

 

Thus, the variations in the number of FDM events of all severities cannot be used as a 

direct fatigue risk indicator for the crew. On the other hand, some of these FDM events 

are sensitive to this risk. It is therefore necessary to identify them if they are to be used 

within the context of an FRMS. 

 

The indicators established in this way must take account of the severity of the events, 

since the study shows that for the majority of events sensitive to the crew’s fatigue level, 

a high fatigue level is characterised by fewer low severity events and a greater number of 

high severity events. 
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Figure 6. Impact of the flight crew’s fatigue risk on the number of flight events, all 
severity levels taken together  
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5.1.3. Analysis of absenteeism 

 

In the world of work, absenteeism is an indicator of how work affects the health of 

personnel. An acute or chronic state of fatigue, whether physical or mental, can result in 

absenteeism or favour the development of a pathology, which in turn results in 

absenteeism. 

The analysis of absenteeism based on HR data from the companies studied, relating to 

1300 absences over a one-year period, shows that it is not possible to draw conclusions 

concerning the impact of duty-schedule-related fatigue on absenteeism.  

On a practical level, for setting up a fatigue risk observatory within an airline company, 

the systematic analysis of absenteeism using the currently available database is not 

sufficiently valid and reliable to formulate any recommendations. 

 

5.2 Focused observatory 

 

The focused observatory encompasses a set of resources implemented for directly 

assessing the fatigue felt by crews or reported by observers based on limited samples of 

crews and rosters. These indicators cover the techniques conventionally used: 

— website survey; 

— observations and collection of in-flight data. 

 

5.2.1 Website survey 

 

The aim of this survey is to provide data on how crews experience rosters and, more 

generally, their working conditions. Surveys are conventionally used in FRMS systems 

since they provide rapid access to information on factors that may interfere directly, to a 

greater or lesser degree, with crew fatigue levels, and also cover large air crew 

populations. 

 

The issues covered by the questionnaire developed within the STARE project relate to: 

— Fatigue perceived by air crew members in relation to: 

o  working hours  

o  sleeping habits 

o  working conditions  

o  social and family life 
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— Manifestations and consequences felt to be linked to fatigue 

— Strategies adopted for combating fatigue.  

 

In order to have easier access to air crew (AC), we opted to circulate the questionnaire 

on a dedicated website with password protection. In all, 468 air crew members 

responded to the questionnaire (table n°1). The total AC population employed by the 

three companies amounted to 2046 people at the time of the survey, and therefore the 

response rate was 23.7%. 

 

 

Function group  Amount of returned questionnaires 

(%) 

Captains  163 (34,8)  

First officers  119 (25,4)  

Cabin Crew  186 (39,7)  

Total  468 (100%)  

 

Table 1. Distribution of employee respondents per position. 

 

The main results of this survey are as follows: 

— 44.3% of AC members live a long way from their home base, and 85% of them 

reported having stay-over accommodation nearby. 

— A very ambivalent perception of working hours which represent one of the main 

advantages of job, but also the primary disadvantage. 

— The duties experienced as the most fatiguing, according to AC members, are 

consecutive morning wake-ups over 4-5 days. Next come rosters including multi-

sector duties after reduced rest. AC members reported that they felt the need for 

associated recuperation of three and two days, respectively, for these duties. Note 

that, more generally, any duty, whatever the fatigue level induced, is felt as 

requiring a full day’s recuperation. 

— Sleep time perceived as more degraded during reduced rests than morning duties. 

This perception is more marked for cabin crew (CC) members than for flight deck 

crew (FDC) members.  

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet. 

Page 197 of 244 
 

 



 NPA 2010-14 20 Dec 2010 

 

— The disturbances associated with the outside environment, technical chance events 

and changes of aircraft are perceived as more fatiguing work situations, due to the 

‘schedule’ factor. 

— Pace of work, schedules and physical environments are considered the most 

fatiguing working conditions. 

— Pace of work and schedules, in addition to the quality of the meals for CC members, 

are perceived as being the elements in the working conditions that have 

deteriorated most over the last few years. 

— The signs of fatigue that they themselves are most aware of are the physical 

manifestations (back, head, eyes, etc.) for both FDC and CC, and the overwhelming 

desire to sleep for CC. Loss of interest and motivation, and lack of alertness are the 

first signs of fatigue detected by co-workers. 

— An afternoon nap (siesta) and sleep management are the most widely used 

strategies for preventing fatigue, preferred by far to the use of caffeine. 

— Thinking ahead and relying on co-workers are the strategies linked to occupational 

activity that were most reported for managing fatigue. 

— Operator errors and failure to think ahead were perceived by FDC members as 

manifestations of the most frequent performance-related fatigue. For CC members, 

difficulties in concentrating, carrying out the work in a mechanical way and 

forgetfulness constituted the most perceived impacts of fatigue on performance. 

Failure to think ahead and not being able to deal with the unexpected were 

considered the highest risk factors for FDC and CC respectively. 

— Mood swings, backache (FDC) and aching legs (CC) were the most perceived 

psychological and physical signs of fatigue. 

— In general, flight personnel reported that they were fairly aware of their fatigue and 

its consequences. They were very keen to obtain information on the mechanisms of 

fatigue and methods of preventing it in their occupational activities. 

 

 

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet. 

Page 198 of 244 
 

 



 NPA 2010-14 20 Dec 2010 

 

5.2.2 Observations and data collection in flight 

 

The second aspect of the focused observatory relates to observations and data collection 

in flight. It incorporates the essential tools for designing a future FRMS, since they can be 

used to gain a precise understanding of the impact of duty hours on sleep, fatigue and 

crew behaviour.  

  

There are two essential phases in data collection:  

1. In-flight observation entails monitoring sleep and fatigue over a period of 12 days 

using an actometer and sleep diary. The actometer measures the amount of 

movement using an accelerometer in a small unit worn on the non-dominant wrist. 

This unit records episodes of activity (characterised by numerous movements) and 

rest (few movements) in order to assess sleep duration and quality based on motor 

activity. Detection is handled by software, based on an algorithm that also detects 

sleep. 

This 12-day monitoring period provides a basis for assessing the effects of rosters 

on sleep and interpreting the observations made during flight duty. 

2. Data collection during flight duties : 

a. By crews who have completed standardised rating scales for assessing their 

fatigue and its manifestations. These assessments were made during flight 

duties, the majority of which include a reduced rest and split duty.  

b. By outside observers responsible for completing analysis charts from arrival in 

the aircraft to the end of duty. Noteworthy facts were then categorised and 

cross-referred with fatigue data to determine impact on activity.  

 

In all, 126 AC members (75 FDC members and 51 CC members) participated in data 

collection. A total of 49 rosters were covered by fatigue monitoring and sleep assessment 

on days before and after the roster. Types of rosters are detailed in table n°2.  
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Type of rosters Number 

2 split duty flights 1 

Duty on 4 flights and for lengthy periods  2 

Duty on 4 flights 1 

1/3 (1 sector - rest - 3 sectors) 1 

3 split / 1 (3 sectors with split duty - rest - 1 sector) 5 

3/1 (3 sectors - rest - 1 sector) 4 

3/3 (3 sectors - rest - 3 sectors) 19 

5/3 (5 sectors - rest - 3 sectors) 14 

5/1 (5 sectors - rest - 1 sector) 1 

Duty reduced to 1 flight (technical problems) 1 

Total 49 

Table 2. Rosters observed for fatigue assessment. 

 

5.2.2.1 Sleep and fatigue monitoring 

 

During the sleep monitoring phase, the STARE project confirmed a fact applicable to 

society as a whole and not limited to aviation: the ongoing existence of a sleep debt (or 

deficit) of the order of 10% for the personnel studied, outside any period of work. This 

should be taken into account when considering the sleep debt data in Figures 8 and 9. 

Figure 8 gives the result of the sleep duration assessment as a function of the type of 

duty, showing a comparison of FDC and CC.  

The figures are percentages representing the sleep needs reported by air crew (AC). In 

regard to the effect of the duty type, there is a significantly lower sleep period for 

reduced rests compared with other types of rest. Sleep deprivation reaches 45.9% of 

normal sleep for FDC and 38.8% for CC. The difference between the results for FDC and 

CC is statistically significant. 

 

Figure 9 gives the same type of results, comparing air crew members living far from and 

close to home base. In contrast to what one might expect, there is no significant 

difference between these two populations. The ‘distant home location’ factor does not 

have any significant impact on sleep duration. ‘Distant home location’ air crew 

compensate for being away from home using strategies involving, for instance, getting to 

their home bases the day before duty (stay-over accommodation or staying with friends 

or co-workers).  
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Variation of the sleep debt 

Cabin crew Flight deck crew 

Sleep debt  
(as a percentage of 
sleep needs) 

Sleep during 
reduced rest 

Sleep before 
morning duty  

Sleep before a 
day-time duty 

Sleep before an 
afternoon duty 

Nr of Staff= 

Figure 8. Sleep debt during different types of duty. 

FDC/CC comparison 
 
The following classification has been adopted:  
Morning duty: start of duty between 03.00 and 7.59 – Day duty: start of duty between 
08.00 and 10.59 – Afternoon duty: start of duty between 11.00 and 14.59  
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Sleep before 
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Figure 9. Sleep debt during different types of duty 

Comparison of ‘distant home location’ air crew (AC) and AC living close to home base. 
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The results of measuring the sleep debt preceding morning duty (with normal rest) and 

preceding a duty after reduced rest, as shown above, are corroborated by air crew 

responses to questionnaires: 69% thought that they had insufficient sleep for morning 

duty (with normal rest) and 86% in cases of reduced rest. Remember that the normal 

period of rest is at least 10h for a layover and 12h at home base. 

 

Sleep quality is judged good or even very good for 73% during the night preceding 

morning duty, whether rest is normal or reduced (see Figure 10). 

 

Percentage of 
air  crew  
responses 
 
* : significant 
difference of 
p<0,05 

Sleep Quality 
- red : mostly bad quality or very bad quality 
- green :mostly good or very good quality 

Sleep duration 
- red : mostly insufficient or very insufficient 
- green : mostly sufficient or very sufficient 

 

Sleep before 
morning duty 

Seep during a short 
night (reduced rest) 

Sleep before 
 morning duty 

Sleep during a short 
night (reduced rest)  

Figure 10. Sleep quality for morning duty. 
 

5.2.2.2 Sleepiness, fatigue and manifestations of fatigue 

 

Fatigue analysis in relation to the type of duty was conducted using the data in the diary. 

The fatigue level was estimated by air crew at the beginning and end of duty. 

 

In overall terms, the results show that air crew categories do not experience the 

organisation of flights in the same way: 

— In terms of stress, fatigue and sleepiness, FDC members did not necessarily think 

there was a great deal of difference between the following rosters: 3/3 (three 

sectors on the 1st day – reduced rest – three sectors on the 2nd day) and 5/3 (five 

sectors on the 1st day – reduced rest – three sectors on the 2nd day). They 

thought that flights after reduced rest were no more ‘arduous’ than the last day 

duty flights or consecutive mornings. 

— Observations on CC members were significantly different. The 5/3 roster is 

experienced as disagreeable. Fatigue, sleepiness and levels of stress increase 

considerably as from the fourth flight of afternoon duty before reduced rest. These 
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levels remain high for the remainder of the sequence and go even higher than 

those observed during morning duty flights and consecutive morning duties. 

 

5.2.2.3 Observations in flight 

 

a) Method 

 

To make the data collected as homogeneous as possible, an attempt was made to ensure 

that the schedules of the air crew under observation were very similar on the days 

preceding the observation. To do this, observation was focused on rosters including 

reduced rests and split duties. For practical reasons, direct observations could be made 

only on FDC members. 

Manifestations of fatigue during work activities described in the scientific literature, 

whether aviation-related or not, are numerous. This information, combined with the 

results of interviews, allowed us to draw up a list of behaviours potentially sensitive to 

fatigue, as well as behaviours for detection and recuperation. On this basis and based on 

the precise unfolding of the duty, an observation chart was prepared in order to formalise 

the observations of crew activity. They comply with a very precise framework throughout 

the duty. The methodology is based on the ‘Normal Operation Monitoring’ criteria 

recommended by IATA and ICAO, bearing in mind that the approach adopted in the 

STARE project was one of scientific research. 

Thus, based on the behavioural manifestations listed as potentially linked to fatigue and 

observable in the cockpit, the data provided scope for simultaneously reporting 

contextual information, the chronological unfolding of the flight (including crew actions) 

and observed manifestations related to changes in behaviour. 

 

All observation charts were processed as follows. Noteworthy facts observed were 

collated for categorisation. Each noteworthy fact was classified in a category. This was 

followed by an indication of who was responsible (PF: pilot flying, PNF: pilot not flying, or 

crew), whether the situation had been detected and resolved, by whom and how. 

Each fact observed was cross-referred (during the flight in which it occurred) with FDC 

fatigue self-assessments, and also with chronobiological fatigue criteria. It is therefore 

possible to process the data according to the level of personnel fatigue and sleepiness, 

and according to the sector number on short-night rosters. 874 facts were collated on 35 

rosters. 
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b) Results 

 

High levels of fatigue and sleepiness showed a tendency to translate into an increase in 

the number of facts observed (Figure 11), as well as a drop in individual self-detection. 

Note the differences between the PF and PNF: PFs generated fewer facts (Figure 12) and 

detected more facts, whereas the reverse applied to PNFs. The facts observed most often 

include forgetfulness (21.6% of all facts), poor or incomplete application of procedures 

(17.4%), execution failures, failure to perceive information and confused memorisation 

(each of the last three categories at slightly more than 10%). 

 
 

number of facts observed per flight 
crew by level of fatigue  

Average 
number of 

facts Average number of facts 
observed by FDC/flight 

Declared level of fatigue 

Average number of facts 
observed by FDC/hour 

Figure 11. Facts observed per FDC according to fatigue level 

 

 

number of facts observed per pilot 
flying (PF) and PNF (pilot not flying) 

Average 
number 
of facts Average number of facts 

observed per PF/hour 

Average number of facts 
observed per PNF/hour 

Declared level of fatigue 

 

Figure 12. Facts observed per PFs and PNFs according to fatigue level 
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At crew level, the intermediate fatigue level is the level at which the most facts are 

observed. These results indicate the presence of crew-related regulatory mechanisms 

that are dependent on the fatigue level of each crew member and their function (PF or 

PNF). 

 

Finally, if the way the number of facts observed changes as a function of fatigue level is 

compared for the flight crew (Figure 13) and the individuals, it can be seen that there is 

no summation of the number of facts observed in a crew whose members have high 

fatigue levels. This leads us to assume that regulatory mechanisms are implemented by 

crews for managing the activity when levels of fatigue are high. 

 
Number of 
flights : 

 

Number of 
facts/hour per 
crew : 

Frequen
cy(%) 

Level of fatigue of the flight crew 

Figure 13. Changes in the number of facts per crew  
Analysis according to ‘fatigue typologies’ (see Figure 5) 

 

The results of the observations show the usefulness of observing crews in flight to get a 

better understanding of behavioural changes and manifestations of fatigue. Observations 

should be based on certain limiting rules if they are to be valid (neutrality, strict 

observation protocol, IATA and ICAO international standards on ‘Normal Operation 

Monitoring’, etc.). Having said this, observation in flight cannot be used as a first-line 

approach within the framework of an FRMS. 
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5.2.2.4. Predictive approach to sleep times and levels of sleepiness 

 

If a predictive model is to be used in Fatigue Risk Management Systems, it is important 

to test its capabilities, in particular with regard to its capacity to predict sleep and 

sleepiness levels in air crew according to different rosters. The Sleep Wake Predictor 

model has therefore been applied, on the one hand to the rests studied: the predicted 

sleep times were compared with those observed (paragraph a), and on the other hand to 

the assessment of sleepiness at the end of each sector in rosters with reduced rests: 

predicted sleepiness was compared with reported sleepiness (paragraph b). 

 

a) Sleep times 
 

Figure 14 is a point cloud establishing a comparison between the ’real’ (reported) value 

for the sleep parameter and the value predicted by the model.  

 

The point cloud highlights two sets of data, shown as a first cloud of points located 

around low values, corresponding to sleep times during reduced rests, and a second 

cloud located around clearly higher sleep times corresponding to sleep during day duties 

and rests.  

 

For sleep times associated with a duty, there is a significant correlation at 0.695 (Rho 

Spearman = 0.7145 ; p < 0.001). 

 

However, examination of the point cloud reveals considerable dispersion of values that is 

more marked for sleep time before a rest, with a tendency for the model to overestimate 

sleep times. This dispersion is due in particular to inter-individual variability. 
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 ’real’ (reported) 
sleep value 

(minutes) 

Sleep times predicted by the SWP (minutes) 

Figure 14. Correlation of sleep times predicted by the SWP model and real sleep 

times. 

 

 

 

b) Sleepiness levels 
 

The second important result relating to the data collected concerns assessments of 

sleepiness at the end of each sector for type 3/3 rosters including a reduced rest 

(Figure 15), type 5/3 rosters (Figure 16) and rosters including a split duty (Figure 17). 

 

The results of assessments made in flight are compared with the values predicted by the 

SWP model. The values given correspond to subjective assessments by air crew on a 

scale from 0 to 9. Remember (see 5.1.1) that a sleepiness level of 7 or higher is 

considered critical insofar as it is associated with psychological signs of sleepiness and 

impairment of performance. 

 

There is no apparent significant difference between the predicted and observed values for 

the 3/3 roster (Figure 15). In other words, the SWP model appropriately predicts the 

average level of sleepiness. However, note that the observed values are very highly 

dispersed around the average because of inter-individual variability and other sources of 

fatigue. 
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Reduced rest 

 

KSS 
 
 
 
 

Reported 
sleepiness 
levels  

P
sleepiness 
levels 

redicted 

KSS : Karolinksa 
Sleepiness Scale 
(see page 8) 

Morning flights Afternoon flights 

Figure 15. Comparison of reported and predicted sleepiness levels  
3/3 roster – N = 57 air crew members 

 

 

In regard to the 5/3 roster, significant differences can be seen during flights 1, 2 and 4 

before the reduced rest (Figure 16). The model underestimates the sleepiness level at 

the beginning of the afternoon for flights 1 and 2. Considerable activity on the first 

afternoon flights could have limited the awareness of the drop in the alertness of air crew 

at the beginning of the afternoon. 
 

Reduced Rest  

Reported 
sleepiness 
l l  KSS  
Predicted 
sleepiness 
levels 

 

 

* : significant 
difference 

(p<0.05) 

Afternoon flights Morning flights

Figure 16. Comparison of reported and predicted sleepiness levels  
5/3 roster – N = 45 air crew members 
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In contrast, during the fourth flight, the average sleepiness level reported by air crew 

members is significantly higher than the level predicted by the SWP model. The build-up 

of fatigue and weariness could be the reason for this difference. Such a difference is not 

observed after flight 5, at the end of duty, probably because of the motivation linked to 

the end of activities. Note that the assessments are made on flights prior to the reduced 

rest, and are not therefore affected by the reduced rest. 

 

Finally, for the 5/3 rosters, note that the average sleepiness values for sectors after the 

reduced rest are mutually comparable and comparable with those of flight 5 on the first 

day. The same observation could be made for 3/3 rosters. 

 

Figure 17 gives the same data for rosters including a reduced rest and split duty. Note 

that these results relate to a more limited number of data items (10 AC members). In the 

course of the day including split duty, sleepiness levels remain moderate at the end of 

the day, slightly lower than those obtained at the end of the first day on 3/3 and 5/3 

rosters (see Figures 15 and 16). During the sector after the reduced rest, the sleepiness 

level is also below that observed for the 3/3 and 5/3 rosters.  

 
Reduced rest 

 

N=10 

Reported 
sleepines 

KSS 
 

Predicted 
sleepiness 

* : significant 
difference 

(p<0.05)

Morning flight Morning flight Afternoon flight  

Figure 17. Comparison of reported and predicted sleepiness levels  
Rosters with split duty/reduced rest – N = 10 air crew members 
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6 — CONCLUSIONS 

 

The objectives of this project were to validate a set of scientific methodologies suitable 

for use within the framework of an FRMS to meet the requirements of French airline 

companies operating with reduced rests and split duties.  

 

At the end of this project, the methodology adopted was capable of specifying, 

confirming or invalidating some of the elements involved in assessing fatigue. The main 

conclusions to be drawn from the project are as follows: 

— Analysis of the fatigue risk level using predictive models for morning duties 

following a reduced rest shows that this risk varies widely from one schedule to 

another. However, only 6% of these duties showed a probability higher than 30% 

of resulting in the so-called critical fatigue level. 

— The variability of the fatigue risk level observed on analysing the schedules using 

the same predictive models shows that this risk should be managed at schedule 

level (cumulative aspect of fatigue). It is therefore important to evaluate how 

reduced rests are combined with other duties likely to induce a significant sleep 

debt.  

— It can be seen that the relative sleep debt is significantly higher during reduced 

rests than for morning duties, a phenomenon inherent in the limited duration of 

these rests. In contrast, sleep quality during a reduced rest is reported as good, or 

even very good by the great majority of air crew members. 

— For rosters including a reduced rest, it can be seen that the average sleepiness 

level during morning flights after a reduced rest is close to that observed on the 

last flights of the day, prior to reduced rest, indicating low recuperation during the 

rest. 

 

On the other hand, it was not possible to establish any significant difference in sleep 

times between personnel living close to and far from their home base. Similarly, a 

systematic analysis of absenteeism did not reveal any correlation with crew fatigue 

levels. 

 

Since the data used as fatigue risk level indicators were collected within the airline 

companies, it was possible to establish some correlations between fatigue risk levels and 

ASR events and FDM events. However, these data cannot be used directly for assessing 

fatigue risk. Significant results can be obtained only using appropriate statistical 

processing. The results indicate the following, in particular: 
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— for crews with a high assessed fatigue risk, there is a significantly lower number of 

FDM events of all severities and a higher number of high-severity FDM events than 

for crews with a low fatigue risk level. Even if these results are valid only for a 

specific fleet of aircraft and a specific company, they do show the advantage of this 

indicator for monitoring fatigue risk. 

— There is no linear relationship between the duty length and the ASR rate, nor 

between the fatigue level of the flight crew and the number of facts (forgetfulness, 

execution failures, etc.) observed in flight. Thus, more ASRs are observed on 

intermediate flight durations and more facts are observed at intermediate fatigue 

levels. Thinking along similar lines, observations in flight showed that the number 

of facts observed in a flight crew is not equal to the sum of facts observed 

individually in crews whose members have high fatigue levels. 

 

Finally, the models on average predict sleep and fatigue correctly, but some do not take 

account of inter-individual variability and other sources of fatigue associated with the job 

or social life in particular. These models can therefore be used as tools for FRMS systems, 

but in no circumstances can they constitute the only element. They can, however, play 

an important role if used in conjunction with other indicators, as established during the 

STARE project. 
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NOTICE OF PROPOSED AMENDMENT (NPA) NO 2010-14C 
 

DRAFT OPINION OF THE EUROPEAN AVIATION SAFETY AGENCY  
for a Commission Regulation establishing the implementing rules for air operations 

of Community operators 

 
and 

 
DRAFT DECISION OF THE EXECUTIVE DIRECTOR  
OF THE EUROPEAN AVIATION SAFETY AGENCY  

on acceptable means of compliance and guidance material related to the 
implementing rules on Flight and Duty Time Limitations and rest requirements for 

commercial air transport (CAT) with aeroplanes 
 

 
 

 
‘Implementing Rules on Flight and Duty Time Limitations and rest requirements for 

commercial air transport (CAT) with aeroplanes’ 

 
 

C. Draft Opinion and Decision Part-OR (Subpart OPS) 

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet. 

Page 212 of 244 
 

 



 NPA 2010-14 20 Dec 2010 

 

NOTE: This NPA contains the draft Opinion on the Implementing Rules on Flight and Duty Time 
Limitations and rest requirements for commercial air transport (CAT) with aeroplanes to be 
included as a Section VIII to Subpart OPS of Part-OR. It also contains a draft Decision with 
related acceptable means of compliance (AMC) and guidance material (GM). The NPA is split 
into four separate documents (2010-14A, 2010-14B, 2010-14C and 2010-14D) as indicated in 
the Table of Reference below. The documents are published in the Comment-Response Tool 
(CRT) available at http://hub.easa.europa.eu/crt/. 

 

TABLE OF REFERENCE FOR NPA 2010-14: 
 

A.  EXPLANATORY NOTE: SEE NPA 2010-14A 

 
I.  GENERAL  SEE NPA 2010-14A 

 

II.  CONSULTATION SEE NPA 2010-14A 
 

III.  COMMENT RESPONSE DOCUMENT SEE NPA 2010-14A 
 

IV.  CONTENT OF THE DRAFT OPINION AND DECISION SEE NPA 2010-14A 
 

V.  REGULATORY IMPACT ASSESSMENT SEE NPA 2010-14A 
 

VI.  EXPLANATORY MEMORANDUM ON PART-OR SUBPART OPS  SEE NPA 2010-14A 

 

B.  REGULATORY IMPACT ASSESSMENT:  SEE NPA 2010-14B 

 

C.  DRAFT OPINION AND DECISION: 

 

I.  DRAFT OPINION PART-OR (SUBPART OPS) SEE NPA 2010-14C 

 

II.  DRAFT DECISION AMC AND GM TO PART-OR (SUBPART OPS) SEE NPA 2010-14C 

 

D.  CROSS-REFERENCE TABLE:  SEE NPA 2010-14D 
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I. DRAFT OPINION — PART ORGANISATION REQUIREMENTS (PART-OR) 

 
Subpart OPS — Air Operations 

 
 

Section VIII — Flight and duty time limitations and rest requirements 
 

Chapter 1 
 

General 

 

OR.OPS.FTL.100  Scope 

This section establishes the requirements on flight and duty time limitations and rest 
requirements for crew members to be met by an operator. 

OR.OPS.FTL.105  Definitions 

For the purpose of this section, the following definitions shall apply: 

‘Acclimatised’: a crew member is considered to be acclimatised to the WOCL of the time zone 
where he/she is in when he/she has spent at least 36 consecutive hours free of duty or  
72 hours conducting duties in an area within 3 hours of time. Until that time the crew member 
remains acclimatised to his/her previously acclimatised time zone. 

‘Accommodation’ means, for the purpose of standby and split duty, a quiet and comfortable 
place not open to the public with the possibility to control light and temperature and with 
access to food and drink.  

‘Air Taxi Operations’ means non-scheduled, on demand commercial operations with an 
aeroplane with a passenger seating configuration of 19 or less. 

‘Augmented flight crew’ means a flight crew which comprises more than the minimum number 
required to operate the aircraft allowing each flight crew member to leave their assigned post 
and be replaced by another appropriately qualified flight crew member for the purpose of in-
flight rest.  

‘Break’ means a period of time, shorter than a rest period, when the crew is free of all duties 
but still considered to be within duty period, being less than a rest period. A break counts as 
duty.  

‘Crew member’ means a flight, technical or cabin crew member. 

‘Duty’ means any task that a crew member is required to perform by the operator, including 
flight duty, administrative work, training, positioning, and standby. 

‘Duty period’ means a period which starts when a crew member is required by an operator to 
report for or to commence a duty and ends when that person is free from all duties. 

‘Early start’ means a flight duty period starting in the period between 05:00 and 05:59 hours 
in the time to which the crew is acclimatised. 

‘Eastward-Westward and Westward-Eastward transition’ means the transition at the place 
between a rotation encompassing 6-hour time differences or more and a rotation 
encompassing 4-hour time differences or more in the opposite direction.  

‘Flight duty period (FDP)’ means a period which commences when a crew member is required 
to report for duty, which may include a flight or a series of flights, and finishes when the 
aircraft finally comes to rest and the engines are shut down, at the end of the last flight on 
which he/she acts as a crew member. 
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‘Flight time’ means: 

 for aeroplanes and touring motor gliders, the total time from the moment the aircraft 
first moves from its parking place for the purpose of taking off until the moment it finally 
comes to rest on the designated parking position at the end of the flight and all engines 
or propellers are stopped. 

‘Home base’ means the location nominated by the operator to the crew member from where 
the crew member normally starts and ends a duty period or a series of duty periods and 
where, under normal circumstances, the operator is not responsible for the accommodation of 
the crew member concerned. 

‘Late finish’ means a flight duty period finishing in the period between 01:00 and 01:59 hours 
in the time zone to which the crew is acclimatised. 

‘Local day’ means a 24-hour period commencing at 00:00 local time. 

‘Local night’ means a period of 8 hours falling between 22:00 hours and 08:00 hours local 
time. 

‘A single day free of duty’ means, for the purpose of complying with Council Directive 
2000/79/EC of 27 November 2000, a time free of all duties consisting of a single day and two 
local nights and which may include a rest period as part of the day off. 

‘Night duty’ means a flight duty period encroaching any portion of the period between 02:00 
and 04:59 hours in the time zone to which the crew is acclimatised. 

‘Operating crew member’ means a crew member carrying out his/her duties in an aircraft 
during a flight. 

‘Positioning’ means the transferring of a non-operating crew member from one place to 
another, at the request of the operator, excluding the time from home to the designated 
reporting place at home base and vice versa, as well as the time for local transfer from a place 
of rest to the commencement of duty and vice versa. 

‘Rest facility’ means a bunk, seat, room, or other accommodation that provides a crew 
member with a sleep opportunity: 

1. ‘Class 1 rest facility’ means a bunk or other surface that allows for a flat sleeping position 
and is located separately from both the flight deck and the passengers cabin in an area 
that is temperature controlled, allows the crew member to control light, and provides 
isolation from noise and disturbance; 

2. ‘Class 2 rest facility’ means a seat in an aircraft cabin that allows for a flat or near flat 
sleeping position, which is separated from passengers at least by a curtain to provide 
darkness and some sound mitigation, and is reasonably free from disturbance by 
passengers or crew members; 

3. ‘Class 3 rest facility’ means a seat in an aircraft cabin or flight deck that reclines at least 
40 degrees, provides leg and foot support and is separated from passengers by at least a 
curtain to provide darkness and some sound mitigation, and is not adjacent to any seat 
occupied by passengers. 

‘Rest period’ means a continuous and defined period of time, subsequent to and/or prior to 
duty, during which a crew member is free of all duties. 

‘Split duty’ means a duty period where the FDP is extended by one or more breaks on the 
ground within the FDP. 

‘Standby’ means a defined period of time during which a crew member is required by the 
operator to be available to receive an assignment for a flight, positioning or other duty without 
an intervening rest period. 

‘Suitable accommodation’ means, for the purpose of standby, split duty and minimum rest, a 
separate room for each crew member located in a quiet environment, equipped with a bed, 
sufficient ventilation and a device for regulating temperature and light intensity. 
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‘Ultra long range operations (ULR)’ means long range flights having a planned flight duration 
greater than 16 hours or a flight duty period that exceeds 18 hours. 

‘Window of Circadian Low (WOCL)’ means the period between 02:00 and 05:59 hours in the 
time zone to which the crew is acclimatised. 

OR.OPS.FTL.110  Operator responsibilities 

An operator shall, where applicable to the type of operation: 

(a) publish duty rosters sufficiently in advance to provide the opportunity for crew members 
to plan adequate rest; 

(b) ensure that flight duty periods are planned in such a way in order to enable crew 
members to remain sufficiently free from fatigue so that they can operate to a 
satisfactory level of safety under all circumstances; 

(c) specify reporting times to allow sufficient time for ground duties; 

(d) take into account the relationship between the frequencies and pattern of flight duty 
periods and rest periods and give consideration to the cumulative effects of undertaking 
long duty hours combined with minimum rest periods; 

(e) allocate duty patterns which avoid practices that cause a serious disruption of established 
sleep/work pattern such as alternating day/night duties; 

(f) provide rest periods of sufficient time to enable crew members to overcome the effects of 
the previous duties and to be well-rested by the start of the following flight duty period; 

(g) plan local days free of duty and notify crew members sufficiently in advance; 

(h) ensure that flights are planned to be completed within the allowable flight duty period 
taking into account the time necessary for pre-flight duties, the flight and turn-around 
times; 

(i) change a schedule or crewing arrangements where the actual operation exceeds the 
maximum flight duty period on a significant proportion of flights in that schedule during a 
scheduled seasonal period. 

OR.OPS.FTL.115  Fatigue Risk Management (FRM) 

(a) When the existence of FRM provisions are required by this Regulation, the operator shall 
establish, implement and maintain FRM provisions as an integral part of its management 
system. FRM shall ensure that the safety objectives of Annex IV of Regulation (EC)  
No 216/2008 are met. 

(b) FRM shall manage the operational risk(s) of the operator arising from crew member 
fatigue.  

(c) FRM shall correspond to the roster system or flight time specification scheme used by the 
operator in accordance with OR.OPS.FTL.200.  

(d) The FRM provisions shall contain the following components, where applicable to the type, 
size and complexity of the operations and the applicable flight time specification scheme:  

(1) FRM policy and documentation; 

(2) FRM processes addressing: 

(i) hazard identification, 

(ii) risk assessment, 

(iii) risk mitigation; 

(3) FRM safety assurance processes; 

(4) FRM promotion processes. 

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet. 

Page 217 of 244 
 

 



 NPA 2010-14 20 Dec 2010 

 

e) The operator shall take mitigating measures when the FRM safety assurance process 
shows that the required safety performance is not maintained. 

 

Chapter 2 

 

Commercial Air Transport Operators  
 

OR.OPS.FTL.200  Flight time specification schemes 

Operators shall establish, implement and maintain flight time specification schemes which are 
appropriate for the type(s) of operation, in accordance with the relevant requirements of 
Appendix X. 

OR.OPS.FTL.205  Home Base 

An operator shall nominate a home base for each crew member. 

OR.OPS.FTL.210  Flight Duty Period (FDP) 

(a) The operator shall establish procedures specifying how the commander shall — in case of 
special circumstances which could lead to severe fatigue, and after consultation with the 
crew members affected — reduce the actual FDP and/or increase the rest period in order 
to eliminate any detrimental effect on flight safety. 

(b) The operator shall require the commander to submit a report whenever an FDP is 
increased beyond the maximum at his/her discretion, or when a rest period is reduced 
below the minimum, in actual operation. Where the increase of an FDP or the reduction 
of a rest period exceeds 1 hour, the operator shall send a copy of the report, together 
with its comments, to the Competent Authority, no later than 28 days after the event. 

(c) Flight time specification schemes shall specify the following FDP elements, where 
applicable to the type of operation:  

(1) Maximum basic daily FDP; 

(2) Reductions of the maximum basic daily FDP dependent on the number of sectors 
flown; 

(3) Reductions of the maximum basic daily FDP when this FDP would start, end or 
encompass the WOCL; 

(4) Conditions for extensions of the maximum basic daily FDP, taking into account: 

(i) the number of sectors flown, 

(ii) FDPs within the WOCL, 

(iii) a maximum number of extensions for a consecutive number of days, 

(iv) increased pre and post-flight minimum rest periods,  

(v) break periods on ground during a single FDP, 

(vi) the minimum of in-flight rest allocated to each crew member,  

(vii) the type of in-flight rest facilities, and 

(viii) the augmentation of the basic flight crew; 

(5) Conditions under which the FDP, the flight times and duty periods may be exceeded 
or rest periods may be reduced by the commander after consultation with all crew 
members, in the case of unforeseen circumstances in flight operations after the 
reporting time, and the procedures used to report these modifications. 

TE.RPRO.00034-001© European Aviation Safety Agency. All rights reserved. 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet. 

Page 218 of 244 
 

 



 NPA 2010-14 20 Dec 2010 

 

(d) The operator shall implement a non-punitive process for the use of the discretion 
described under this provision and describe it in the Operations Manual. 

OR.OPS.FTL.215  Flight times and duty periods 

Flight time specification schemes shall specify the following elements of flight times and duty 
periods:  

(a) The total duty periods to which a crew member is assigned: 

(1) in any 7 consecutive days; and 

(2) in any 28 consecutive days; 

(b) The total flight time of the flights on which an individual crew member is assigned as an 
operating crew member: 

(1) in any 28 consecutive days; and 

(2) in any calendar year; and  

(3) in any 12 consecutive calendar months. 

OR.OPS.FTL.220  Positioning  

If operators assign crew members to positioning, the following shall apply: 

(a) Positioning after reporting but prior to operating shall be included as part of the FDP but 
shall not count as a sector; 

(b) All of the time spent in positioning shall count as duty time. 

OR.OPS.FTL.225  Split duty 

(a) Flight time specification schemes shall specify the following elements for split duty: 

(1) The minimum duration of a break on the ground; 

(2) The relationship between the FDP extension and the duration of the break on the 
ground, taking into account facilities available for the crew member to rest and 
other relevant factors; 

(b) The break on the ground shall count as FDP; 

(c) Split duty shall not follow a reduced rest. 

OR.OPS.FTL.230  Standby  

If operators assign crew members to standby, the following shall apply: 

(a) Standby shall be rostered and the affected crew members shall be notified in advance; 

(b) The start and end time of standby shall be defined and the affected crew members shall 
be notified in advance; 

(c) Flight time specification schemes shall specify the following elements: 

(1) The maximum length of any standby; 

(2) The relationship between standby and any assigned flight duty resulting from 
standby, taking into account facilities available for the crew member to rest and 
other relevant factors; 

(3) The rest period following standby which does not lead to assignment on a flight 
duty; 

(4) How standby times are counted for the purposes of cumulative duty hours. 
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OR.OPS.FTL.235 Rest periods 

Flight time specification schemes shall specify the following rest elements: 

(a) Minimum rest periods in relation to the preceding duty period, which must be provided 
before undertaking an FDP starting either from home base or away from home base; 

(b) A sleep opportunity before undertaking an FDP starting away from home base, depending 
on the preceding duty period; 

(c) Additional rest periods to compensate for the effects of time zone differences and 
extensions of the FDP; 

(d) Recurrent extended recovery rest periods to compensate for cumulative fatigue. 

OR.OPS.FTL.240 Nutrition 

If the Flight Duty Period (FDP) exceeds 6 hours, the operator shall provide a meal and drink 
opportunity in order to avoid any detriment to the crew member’s performance. 

OR.OPS.FTL.245 Records of flight and duty times and rest periods 

(a) Operators shall maintain: 

(1) Individual records of flight, duty and rest period for all crew members, for a period 
of 15 months, including: 

(i) Flight times; 

(ii) Start, duration and end of each duty or FDP; 

(iii) Rest periods and days free of all duties; 

(2) Reports by the commander on extended flight duty periods, extended flight hours 
and reduced rest periods, for a period of 6 months. 

(b) Upon request, the operator shall provide copies of individual records of flight and duty 
times and rest periods: 

(1) to the crew member concerned; 

(2) to another operator in respect of a crew member who is or becomes a crew 
member of the operator concerned. 

(c) Records referred to in CAT.GEN.AH.100 in relation to crew members who perform 
functions for more than one operator shall be kept for a period of 15 months. 
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Chapter 3 

 
Commercial Operators other than CAT 

 
 

(Reserved) 

 

Chapter 4 
 

Non-Commercial Operators of Complex Motor-Powered Aircraft 

 

 

(Reserved) 
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Appendix X 

 
Flight Time Specification Schemes 

 
Section 1 

Commercial Air Transport by Aeroplane — Scheduled and Charter Operations 
 

FTL.1.200 Applicability 

This section is applicable to commercial air transport operations by aeroplanes, other than Air 
Taxi, Emergency Medical Service (EMS) and single pilot operations. 

FTL.1.205 Home base 

(a) The home base may be a multiple airport location when the distance between any of 
these airports does not exceed a driving distance of 50 km and the related travelling time 
does not exceed 60 minutes under normal conditions. 

(b) When the home base is a multiple airport location, and the FDP starts and finishes in 
different locations within the home base, then the transfer from the final point of landing 
back to the initial location of the start of the duty shall count as positioning. 

FTL.1.210 Flight Duty Period (FDP) 

1 — Maximum daily FDP 

(a) Maximum daily FDP without the use of extensions. 

The maximum basic daily FDP shall be 13 hours. This period: 

 shall be reduced by 30 minutes for each sector from the third sector onwards; and 

 shall be further reduced in accordance with the limits specified in the table below 
when the WOCL is encroached. 
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Table 36: Maximum daily FDP without extension 

Start of FDP 1–2 Sectors 3 Sectors 4 Sectors 5 Sectors  
6 Sectors or 

more 

0600–1259 13:00 12:30 12:00 11:30 11:00 

1300–1329 12:55 12:30 12:00 11:30 11:00 

1330–1359 12:40 12:25 12:00 11:30 11:00 

1400–1429 12:25 12:10 11:55 11:30 11:00 

1430–1459 12:10 11:55 11:40 11:25 11:00 

1500–1529 11:55 11:40 11:25 11:10 10:55 

1530–1559 11:40 11:25 11:10 10:55 10:40 

1600–1629 11:25 11:10 10:55 10:40 10:25 

1630–1659 11:10 10:55 10:40 10:25 10:10 

1700–1729 11:00 10:40 10:25 10:10 09:55 

1730–1759 11:00 10:30 10:10 09:55 09:40 

1800–1829 11:00 10:30 10:00 09:40 09:25 

1830–1859 11:00 10:30 10:00 09:30 09:10 

1900–0359 11:00 10:30 10:00 09:30 09:00 

0400–0414 11:10 10:40 10:10 09:40 09:10 

0415–0429 11:25 10:55 10:25 09:55 09:25 

0430–0444 11:40 11:10 10:40 10:10 09:40 

0445–0459 11:55 11:25 10:55 10:25 09:55 

0500–0514 12:10 11:40 11:10 10:40 10:10 

0515–0529 12:25 11:55 11:25 10:55 10:25 

0530–0544 12:40 12:10 11:40 11:10 10:40 

0545–0559 12:55 12:25 11:55 11:25 10:55 

  

(b) Maximum daily FDP with the use of extensions. 

The maximum daily FDP may be extended by up to 1 hour. The use of the extension shall 
be planned in advance, and it is limited to a maximum of:  

 5 sectors; or 

 4 sectors, when the WOCL is encroached; or 

 2 sectors, when the FDP encroaches the WOCL by more than 2 hours, with the 
limits specified in Table 2 below. 
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Table 37: Maximum daily FDP with extension 

Start of FDP 1–2 Sectors 3 Sectors 4 Sectors 5 Sectors  
6 Sectors or 

more 

0600–1259 14:00 13:30 13:00 12:30 Not Allowed 

1300–1329 13:55 13:30 13:00 12:30 Not Allowed 

1330–1359 13:40 13:25 13:00 Not Allowed Not Allowed 

1400–1429 13:25 13:10 12:55 Not Allowed Not Allowed 

1430–1459 13:10 12:55 12:40 Not Allowed Not Allowed 

1500–1529 12:55 12:30 12:25 Not Allowed Not Allowed 

1530–1559 12:40 12:00 12:00 Not Allowed Not Allowed 

1600–1629 12:25 Not Allowed Not Allowed Not Allowed Not Allowed 

1630–1659 12:10 Not Allowed Not Allowed Not Allowed Not Allowed 

1700–1729 12:00 Not Allowed Not Allowed Not Allowed Not Allowed 

1730–1759 12:00 Not Allowed Not Allowed Not Allowed Not Allowed 

1800–1829 12:00 Not Allowed Not Allowed Not Allowed Not allowed 

1830–1859 12:00 Not Allowed Not Allowed Not Allowed Not Allowed 

1900–0359 12:00 Not Allowed Not Allowed Not Allowed Not Allowed 

0400–0414 12:10 11:40 11:10 Not Allowed Not Allowed 

0415–0429 12:25 11:55 11:25 Not Allowed Not Allowed 

0430–0444 12:40 12:10 11:40 Not Allowed Not Allowed 

0445–0459 12:55 12:25 11:55 Not Allowed Not Allowed 

0500–0514 13:10 12:40 12:10 Not Allowed Not Allowed 

0514–0529 13:25 12:55 12:25 Not Allowed Not Allowed 

0530–0544 13:40 13:10 12:40 Not Allowed Not Allowed 

0545–0559 13:55 13:25 12:55 Not Allowed Not Allowed 

 

Extensions of the FDP starting in the period between 18:00 to 21:59 shall only be 
permitted in accordance with the operator’s Fatigue Risk Management provisions. 

 Extensions may only be used up to two times in any 7 consecutive days. 

If an extension is planned: 

— the minimum pre-flight and post-flight rest periods shall be increased by 2 hours; 
or  

— the post-flight rest shall be increased by 4 hours.  

Where the extensions are used for consecutive FDPs the pre and post-rest between the 
two operations shall run consecutively. 

(c) FDP with different reporting time for flight crew and cabin crew 

In cases where cabin crew require more time than the flight crew for their pre-flight 
briefing for the same flight or series of flights, the FDP of the cabin crew may be 
extended by the difference in reporting time between the cabin crew and the flight crew, 
as long as the difference does not exceed 60 minutes. 

(d) Night duties 
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For each crew member performing three or more consecutive night duties between two 
recovery rest periods as defined in FTL.1.235(c), the second rest periods shall be 
extended to 48 hours of recovery.  

For consecutive night duties, the number of sectors shall be limited to 4 per duty unless 
in accordance with the operator’s Fatigue Risk Management provisions. 

2 — Extension of FDP due to in-flight rest 

(a) The maximum FDP may be extended: 

(1) with one additional flight crew member:  

(i) up to 15 hours with class 3 rest facilities; 

(ii) up to 16 hours with class 2 rest facilities; 

(iii) up to 17 hours with class 1 rest facilities; 

(2) with two additional flight crew members: 

(i) up to 16 hours with class 3 rest facilities; 

(ii) up to 17 hours with class 2 rest facilities; 

(iii) up to 18 hours with class 1 rest facilities; 

(b) The FDP shall be limited to 3 sectors. Where the FDP is 3 sectors, the limits in (a) above 
shall be reduced by 30 minutes. 

(c) The minimum in-flight rest period shall be a consecutive 90-minute period for each crew 
member and 2 consecutive hours for those crew members at control during landing.  

(d) The cruise phase of the flight above FL 200 shall be used to maximise the in-flight rest 
period of those crew members at control during landing. 

(e) The minimum in-flight rest for Cabin Crew shall be as specified in the table below: 

 

Minimum in-flight rest 
FDP extension 

Class 1 Class 2 Class 3 

0:00–1:00 1:30 1:30 1:30 

1:00–2:00 1:45 1:50 1:55 

2:00–3:00 2:00 2:10 2:20 

3:00–4:00 2:30 2:50 3:10 

4:00–5:00 3:00 3:30 4:00 

5:00–6:00 3:30 4:10 4:50 

6:00–7:00 4:00 4:50 
Not 

allowed 

 

(f) All the time spent in the rest facility shall be counted as FDP. 

(g) The minimum rest at destination shall be at least as long as the preceding duty period, or 
14 hours, whichever is the greater. 

(h) All flight crew members shall commence their FDP at the same reporting place if they are 
part of an augmented crew. No single crew member can start a positioning sector to then 
augment a crew on the same flight.  

3 — Unforeseen circumstances in actual flight operations — commander’s discretion 
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(a) The conditions for the modification of the limits on flight duty, duty and rest periods by 
the commander in the case of unforeseen circumstances in flight operations, which starts 
at the reporting time, shall comply with the following: 

(1) The maximum basic daily FDP which results after applying FTL.1.200 1(a) and (b) 
or FTL.1.225 may not be increased by more than 2 hours unless the flight crew has 
been augmented, in which case the maximum flight duty period may be increased 
by not more than 3 hours; 

(2) If on the final sector within an FDP unforeseen circumstances occur after take-off, 
that will result in the permitted increase being exceeded, the flight may continue to 
the planned destination or alternate; 

(3) The rest period following the FDP may be reduced but never below 10 hours or  
7 hours and 30 minutes when operating under the reduced rest provisions of 
FTL.1.235(3), as applicable. 

(b) The commander may, in case of unforeseen circumstances which could lead to severe 
fatigue, reduce the actual flight duty time and/or increase the rest period in order to 
eliminate any detrimental effect on flight safety.  

(c) The commander shall consult all crew members on their alertness levels before deciding 
these modifications. 

4 — Unforeseen circumstances in actual flight operations — short-term re-planning 

(a) The operator may only adjust crew schedules shortly before or after reporting time in the 
event of unforeseen circumstances: 

(1) if introducing split duty, the operator shall notify the crew before the start of the 
break on the ground; 

(2) if introducing a reduced rest, the operator shall notify the crew before the start of 
the rest.  

(b) The operator shall report to the Competent Authority the use of short-term re-planning 
under (a)(1) or (2). 

FTL.1.215 Flight times and duty periods 

(a) The total duty periods to which a crew member is assigned shall not exceed: 

(1) 60 duty hours in any 7 consecutive days; and 

(2) 190 duty hours in any 28 consecutive days, spread as evenly as practicable 
throughout this period. 

(b) The total flight time of the flights on which an individual crew member is assigned as an 
operating crew member shall not exceed: 

(1) 100 flight hours in any 28 consecutive days; and 

(2) 900 flight hours in any calendar year; and 

(3) 1 000 flight hours in any 12 consecutive calendar months. 

(c) The effectiveness of paragraph (a)(2) provisions shall be demonstrated by the operator. 

(d) Post-flight duty shall count as duty. The operator shall specify in its OPS Manual the 
minimum time period for post-flight duties.  

FTL.1.225 Split duty 

(a) A break on the ground within the FDP shall have a minimum duration of 3 consecutive 
hours. The break shall exclude the time for post-flight duties and pre-flight duties, which 
shall be counted for a minimum of 30 minutes; 
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(b) The maximum FDP referred to in FTL.1.210(1)(a) and (b) may be increased by up to 
50% of the break; 

(c) Suitable accommodation shall be provided for breaks of 6 hours or more, and for breaks 
of 3 hours or more that encroach the WOCL. In all other cases, accommodation shall be 
provided; 

(d) Split duty may only be used before reduced rest if: 

(1) the break on the ground is longer than 4 hours; and 

(2) the number of sectors immediately before and immediately after the reduced rest 
shall be limited to 4 and 1 respectively. 

(e) Split duty shall not be used immediately after reduced rest. 

FTL.1.230 Standby  

1 — Airport Standby 

(a) A crew member shall be considered on standby from reporting at the reporting point until 
the end of the notified standby period.  

(b) Standby shall count in full as duty time.  

(c) If standby is immediately followed by an FDP, the following shall apply: 

(1) if no accommodation is provided to the crew, the FDP shall count in full from the 
start of the standby; 

(2) if accommodation is provided to the crew the FDP shall count from the start of the 
FDP. If the time spent on standby is 6 hours or more the maximum FDP shall be 
reduced by the amount of standby time exceeding 6 hours.  

(3) The maximum FDP shall count from the standby reporting time.  

 2 — Other Standby  

(a) Standby other than airport standby shall be at home or in a suitable accommodation.  

(b) The maximum time for standby shall be 12 hours. 

(c) Standby times shall count as 25% of duty time for the purpose of FTL.1.215(a). 

(d) If a call to report for a duty occurs after the first 4 hours of the standby period, and the 
reporting time of the flight duty is within 8 hours after this call, the maximum FDP 
according to FTL.1.210 shall be reduced according to the table below.  

 

Reporting time Reduction on Max FDP 

00:01 03:59 01:00 

04:00 04:59 00:45 

05:00 05:59 00:30 

06:00 06:59 00:15 

07:00 13:59 00:00 

14:00 14:59 00:15 

15:00 15:59 00:30 

16:00 16:59 00:45 

17:00 24:00 01:00 
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(e) The maximum number of standby hours shall not exceed 72 hours in any 7 consecutive 
days.  

 

FTL.1.235 Minimum Rest Period 

1 — Basic Minimum Rest  

(a) Minimum rest period at home base 

 The minimum rest period provided before undertaking an FDP starting at home base shall 
be at least as long as the preceding duty period, or 12 hours, whichever is the greater. 

(b) Minimum rest period away from home base 

The minimum rest period provided before undertaking a flight duty period starting away 
from home base shall be at least as long as the preceding duty period, or 10 hours, 
whichever is the greater. The minimum rest period away from home base shall include an 
8-hour sleep opportunity taking account of travelling and physiological needs. 
Notwithstanding paragraph (a), the provisions of this subparagraph may also apply to 
home base if the operator provides a suitable accommodation to the crew. 

(c) Recurrent extended recovery rest periods 

The minimum recurrent extended recovery rest period to compensate for cumulative 
fatigue is 36 hours including two local nights, such that there shall never be more than 
168 hours between the end of one recurrent extended recovery rest period and the start 
of the next.  

(d) Disruptive schedules 

A transition from a late/night arrival to an early start shall include one local night of rest 
at home base. 

2 — Time zone differences  

(a) Time zone differences shall be compensated by additional rest, as follows:  

(1) At home base, if one sector encompasses 4 time zones or more, the minimum rest 
shall be 36 hours including 2 local nights. 

(2) Away from home base, if one sector encompasses 4 time zones or more, the 
minimum rest shall be at least as long as the preceding duty period, or 14 hours, 
whichever is the greater. Notwithstanding paragraph (a)(1) this provision may also 
apply to home base if the operator provides suitable accommodation to the crew. 

(3) In case of an Eastward-Westward or Westward-Eastward transition, an additional 
local night at home base to that established under subparagraph (a) shall be 
provided between alternating rotations. Alternative mitigating measures may be 
implemented if the operator has demonstrated an equivalent level of protection to 
the Competent Authority and implemented Fatigue Risk Management provisions. 

(b) Combinations of rotations in terms of their effect on crew fatigue shall be monitored by 
the operator.  

3 — Reduced Rest 

(a) The minimum rest period under reduced rest arrangements shall be 7h30 or 
7h30 + 2 × (t-0h15), where ‘t’ is the travelling time between the airport and the suitable 
accommodation, whichever is the greater, and shall include 2 hours in the WOCL. 

(b) The operator shall only use reduced rest in accordance with Fatigue Risk Management 
provisions. 
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(c) The subsequent rest period shall include one local night and be extended by the time 
difference between the basic minimum rest of paragraph 1 and the reduced rest. 

(d) The subsequent FDP shall be reduced by the time difference between the basic minimum 
rest of paragraph 1 and the reduced rest. 

(e) There shall be a maximum of two reduced rests between two recurrent extended 
recovery rest periods as defined under paragraph 1(c).  

(f) The FDP shall include a maximum of 5 sectors before the reduced rest and a maximum of 
3 sectors afterwards.  

(g) The maximum flight time for any sector under reduced rest provisions shall be 3 hours; 

(h) Time Zone Crossing shall be limited to 2 time zones from home base;  

(i) Reduced rest shall be used neither before nor after: 

(1) the use of FTL.1.210 1-(b) 1 hour extension; 

(2) the use of FTL.1.210 2 extension of flight duty period due to in-flight rest. 

FTL.1.240 Nutrition 

An operator shall specify in its Operations Manual how the crew member’s nutrition during FDP 
is ensured. 

FTL.1.250 Fatigue management training 

(a) Fatigue management training shall be provided to crew members, crew rostering 
personnel and concerned management personnel.  

(b) The training syllabus shall address the possible causes and effects of fatigue, and fatigue 
countermeasures. 
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Section 2  

Commercial Air Transport by Aeroplane — Ultra Long Range Operations 
[Reserved] 

 
 

Section 3  
Commercial Air Transport by Aeroplane —  

Alternative Scheme for Sole Night Operations 
[Reserved] 

 

 
Section 4  

Commercial Air Transport by Aeroplane — Air Taxi Operations 
[Reserved] 

 
 

Section 5  
Commercial Air Transport by Aeroplane — EMS Operations 

[Reserved] 

 
 

Section 6  
Commercial Air Transport by Aeroplane — Single Pilot Operations 

[Reserved] 

 

 

Section 7  

Commercial Air Transport by Helicopter 
[Reserved] 
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 II. DRAFT DECISION AMC AND GM TO PART ORGANISATION REQUIREMENTS 
(PART-OR) 

 

Acceptable Means of Compliance (AMC) and Guidance Material (GM)  
to Part-OR 

 
 

Section VIII — Flight and duty time limitations and rest requirements 
 

 

AMC1-OR.OPS.FTL.110(a) Operator responsibilities 

Rosters should be published 14 days in advance. 

AMC1-OR.OPS.FTL.110(i)  Operator responsibilities 

The operator should take action to change a schedule or crewing arrangements where the 
actual operation exceeds the maximum flight duty period, during a scheduled seasonal period, 
by more than 33% for commercial air transport operations (aeroplanes). 

AMC1-OR.OPS.FTL.115(d)(1) Fatigue Risk Management (FRM) 

COMMERCIAL AIR TRANSPORT OPERATORS FRM POLICY 

 

The operator should define its FRM policy, with all elements of FRM clearly identified. 

(1) The FRM policy should define the scope of FRM in terms of the operations to which it 
applies. 

(2) The FRM policy should: 

(a) reflect the shared responsibility of management, flight, technical and cabin crew, 
and other involved personnel; 

(b) clearly state the safety objectives of FRM; 

(c) be signed by the accountable manager; 

(i) be communicated, with visible endorsement, to all the relevant areas and 
levels of the organisation; 

(ii) declare management commitment to effective safety reporting; 

(iii) declare management commitment to the provision of adequate resources for 
FRM; 

(iv) declare management commitment to continuous improvement of FRM; 

(v) require that clear lines of accountability for management, flight, technical and 
cabin crews, and all other involved personnel are identified; and 

(vi) require periodic reviews to ensure it remains relevant and appropriate. 

AMC1-OR.OPS.FTL.115(d)(1) Fatigue Risk Management (FRM) 

COMMERCIAL AIR TRANSPORT OPERATORS FRM DOCUMENTATION 

 

An operator should develop and keep current FRM documentation that describes and records: 

(1) FRM policy and objectives; 

(2) FRM processes and procedures; 
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(3) accountabilities, responsibilities and authorities for these processes and procedures; 

(4) mechanisms for ongoing involvement of management, flight, technical and cabin crew 
members, and all other involved personnel; 

(5) FRM training programmes, training requirements and attendance records; 

(6) scheduled and actual flight times, duty periods and rest periods with deviations and 
reasons for deviations; and 

(7) FRM outputs including findings from collected data, recommendations, and actions taken. 

AMC1-OR.OPS.FTL.115(d)(2)(i)  Fatigue Risk Management (FRM) 

COMMERCIAL AIR TRANSPORT OPERATORS IDENTIFICATION OF HAZARDS 

 

An operator should develop and maintain three fundamental and documented processes for 
fatigue hazard identification: 

 

1. Predictive 

The predictive process should identify fatigue hazards by examining crew scheduling and 
taking into account factors known to affect sleep and fatigue and their effects on performance. 
Methods of examination may include, but are not limited to: 

(a) operator or industry operational experience and data collected on similar types of 
operations; 

(b) evidence-based scheduling practices; and 

(c) bio-mathematical models. 

 

2. Proactive 

The proactive process should identify fatigue hazards within current flight operations. Methods 
of examination may include, but are not limited to: 

(a) crew fatigue surveys; 

(b) relevant flight, technical and cabin crew performance data; 

(c) available safety databases and scientific studies; and 

(d) analysis of planned versus actual time worked. 

 

3. Reactive 

The reactive process should identify the contribution of fatigue hazards to reports and events 
associated with potential negative safety consequences in order to determine how the impact 
of fatigue could have been minimized. At a minimum, the process may be triggered by any of 
the following: 

(a) fatigue reports; 

(b) confidential reports; 

(c) audit reports; 

(d) incidents; and 

(e) flight data analysis events. 
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AMC1-OR.OPS.FTL.115(d)(2)(ii) Fatigue Risk Management (FRM) 

COMMERCIAL AIR TRANSPORT OPERATORS RISK ASSESSMENT 

 

An operator should develop and implement risk assessment procedures that determine the 
probability and potential severity of fatigue-related events and identify when the associated 
risks require mitigation. The risk assessment procedures should review identified hazards and 
link them to: 

(1) operational processes; 

(2) their probability; 

(3) possible consequences; and 

(4) the effectiveness of existing safety barriers and controls. 

 

AMC1-OR.OPS.FTL.115(d)(2)(iii) Fatigue Risk Management (FRM) 
COMMERCIAL AIR TRANSPORT OPERATORS RISK MITIGATION 

 

An operator should develop and implement risk mitigation procedures that: 

(1) select the appropriate mitigation strategies; 

(2) implement the mitigation strategies; and 

(3) monitor the strategies’ implementation and effectiveness. 

 

AMC1-OR.OPS.FTL.115(d)(3) Fatigue Risk Management (FRM) 

COMMERCIAL AIR TRANSPORT OPERATORS FRM SAFETY ASSURANCE PROCESSES 

 

The operator should develop and maintain FRM safety assurance processes to: 

1. provide for continuous FRM performance monitoring, analysis of trends, and 
measurement to validate the effectiveness of the fatigue safety risk controls. The sources 
of data may include, but are not limited to: 

a. hazard reporting and investigations; 

b. audits and surveys; and 

c. reviews and fatigue studies; 

2. provide a formal process for the management of change which should include, but is not 
limited to: 

a. identification of changes in the operational environment that may affect FRM; 

b. identification of changes within the organisation that may affect FRM; and 

c. consideration of available tools which could be used to maintain or improve FRM 
performance prior to implementing changes; and 

3. provide for the continuous improvement of FRM. This should include, but is not limited to: 

a. the elimination and/or modification of risk controls have had unintended 
consequences or that are no longer needed due to changes in the operational or 
organisational environment; 

b. routine evaluations of facilities, equipment, documentation and procedures; and 

c. the determination of the need to introduce new processes and procedures to 
mitigate emerging fatigue-related risks. 
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AMC1-OR.OPS.FTL.115(d)(4) Fatigue Risk Management (FRM) 

COMMERCIAL AIR TRANSPORT OPERATORS FRM PROMOTION PROCESS 

 

FRM promotion processes support the ongoing development of FRM, the continuous 
improvement of its overall performance, and attainment of optimum safety levels.  

The following should be established and implemented by the operator as part of its FRM: 

1. training programmes to ensure competency commensurate with the roles and 
responsibilities of management, flight, technical and cabin crew, and all other involved 
personnel under the planned FRM; and 

2. an effective FRM communication plan that: 

a. explains FRM policies, procedures and responsibilities to all relevant stakeholders; 
and 

b. describes communication channels used to gather and disseminate FRM-related 
information. 

GM1-OR.OPS.FTL.210 Flight Duty Period 

Scheduling factors have an important impact on a crew member’s ability to sleep and to 
maintain a proper level of alertness. It is also the responsibility of the crew to use rest and off-
duty time efficiently. When developing a workable roster, the operator has to strike a fair 
balance between the commercial needs and the capacity of individual crew members to work 
effectively. Rosters should be developed in such a way that they distribute the amount of work 
evenly among those that are involved.  

As a good principle planned schedules should allow for flights to be completed within the 
maximum permitted flight duty period and flight rosters should take into account the time 
allowed for pre-flight duties, taxiing, the flight and turnaround times. Other factors to be 
considered when planning duty periods include: 

1. the allocation of work patterns which avoid such undesirable practices as alternating 
day/night duties, the positioning of crew so that a serious disruption of established 
sleep/work patterns occurs, or scheduling sufficient rest periods especially after long 
flights crossing many time zones; 

2. preparation of duty rosters sufficiently in advance with planning of days off and 
notification of the crew well in advance to plan adequate pre-duty rest. 

GM1-FTL.1.210(1)(a) Flight Duty Period (FDP) 

MAXIMUM DAILY FLIGHT DUTY PERIOD (FDP) WITHOUT THE USE OF EXTENSION 

 

The WOCL reduction in the FDP table is calculated as follows: 

1. When the FDP starts in the WOCL, the maximum FDP is reduced by 100% of its 
encroachment up to a maximum of 2 hours.  

2. When the FDP ends in or fully encompasses the WOCL, the maximum FDP is reduced by 
50% of its encroachment.  

GM1-FTL.1.210(3)  Flight Duty Period (FDP) 

UNFORESEEN CIRCUMSTANCES IN ACTUAL FLIGHT OPERATIONS — COMMANDER’S 
DISCRETION 

 

As general guidance when developing a commander’s discretion policy, the operator should 
take into consideration the shared responsibility of management, flight, technical and cabin 
crew in the case of unforeseen circumstances. The exercise of commander’s discretion should 
be considered exceptional and operators should asses on a regular basis the series of pairings 
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where commander’s discretion has been exercised in order to be aware of possible 
inconsistencies in their rostering.  

The operator’s policy on commander’s discretion should state the safety objectives, especially 
in the case of an extended Flight Duty Period (FDP) or reduced rest and should take due 
consideration of additional factors that might decrease crew’s alertness levels, such as:  

1. WOCL encroachment, 

2. Weather conditions, 

3. Complexity of the operation and/or airport environment, 

4. Aeroplane malfunctions or specifications, 

5. Flight with training or supervisory duties, 

6. Increased number of sectors, 

7. Circadian disruption, 

8. Individual conditions of affected crew members (time since awake, sleep-related factor, 
workload, etc.), 

9. Possible limitations to use commander’s discretion at home base and/or company hubs 
where standby crew members might be available.  

GM1-OR.OPS.FTL.215 Flight times and duty periods 

An operator should ensure that flight and duty time limitations and rest requirements are 
established, implemented and maintained without prejudice to the standards set in Council 
Directive 2000/79/EC of 27 November 2000 concerning the European Agreement on the 
Organisation of Working Time of Mobile Workers in Civil Aviation. 

GM1-OR.OPS.FTL.215(a)(2) Flight times and duty periods 

In order to spread the time periods specified in OR.OPS.FTL.215(a)(2) as evenly as 
practicable, operators may include additional limitations, such as duty hours in any  
14 consecutive days, if considered useful for fatigue mitigation. 

GM1-OR.OPS.FTL.235 Minimum Rest periods 

Responsibility for preventing the onset of fatigue cannot rest on the operator alone. It is a 
shared responsibility of the operator and the crew that crew are reporting for duty well-rested. 
‘Well-rested’ means physiologically and mentally prepared and capable of performing assigned 
in-flight duties with the highest degree of safety.  

1. In order to ensure that crew are well-rested, the operator should:  

a. Monitor whether crew members are reporting for FDPs well-rested. 

b. Prepare duty rosters sufficiently in advance to provide the opportunity for the crew 
to plan adequate pre-duty rest.  

c. Establish minimum periods of notification of duty for crew members, or where this 
is not practicable due to the nature of the operation, the operator should establish 
in advance minimum periods of notification of days off. 

d. When employing a crew member on an irregular basis, the operator should ensure 
that the crew member satisfies the provisions of the company’s approved FTL 
scheme.  

e. When employing a crew member who undertakes other employment, if allowed by 
the operator, the operator should ensure that the crew member still has the 
opportunity for sufficient rest periods in accordance with the applicable rules.  

f. Implement a non-punitive process in the Operations Manual for crew members that 
have been too fatigued to complete a planned FDP. 
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2. Likewise, it is the responsibility of each crew member to:  

a. Arrive at work well rested to every extent possible. 

b. Make optimum use of the opportunities and facilities for rest provided, and plan and 
use their rest periods properly. 

c. Before considering additional employment crew members should recognise that the 
responsibility for being sufficiently rested before undertaking an FDP remains with 
the individual.  

d. Assess their own physical or mental condition before starting duty and to advise 
whether this condition renders them temporarily unfit for flying. 

e. Be aware of commuter-induced fatigue and other lifestyle choices, e.g. extended 
periods awake, sleep debts, unrecovered circadian disruption, increased physical 
workload conditions and inadequate nutrition that can have a negative impact on 
the individual’s alertness levels during duty.  

f. Inform their manager or supervisor immediately prior to or during work if they 
know or suspect they or another crew member are suffering from unacceptable 
levels of fatigue. 

AMC1-FTL.1.235(2)(b) Minimum Rest periods 

The monitoring of combinations of rotations should be conducted under the Operator’s Safety 
Management provisions 

AMC1-FTL.1.240 Nutrition 

The Operations Manual should address the minimum duration of the meal opportunity, when a 
meal opportunity and a meal will be provided, in particular when the crew member’s FDP 
covers the regular meal windows (i.e. if the FDP starts at 11:00 hours and ends at 22:00 hours 
two meals shall be provided and two opportunities to eat shall be given).  

It should define the time frame in which a regular meal shall be consumed in order not to alter 
the human requirements for feeding without affecting the personal body rhythms (for example 
window 06:00–10:00 hours for breakfast, 12:00–14:00 hours for lunch and 19:00–21:00 
hours for dinner). These time frames should be accounted in the FDP as the minimum number 
of meal opportunities offered to the crew member. 

AMC1-FTL.1.250 Fatigue management training 

The training syllabus should contain the following: 

2. Applicable regulatory requirements for flight, duty and rest; 

3. The basics of fatigue including sleep fundamentals and the effects of disturbing the 
circadian rhythms;  

4. The causes of fatigue, including medical conditions that may lead to fatigue; 

5. The effect of fatigue on performance; 

6. Fatigue countermeasures; 

7. The influence of lifestyle, including nutrition, exercise, and family life, on fatigue; 

8. Familiarity with sleep disorders and their possible treatments; 

9. Where applicable the effects of long range operations and heavy short range schedules 
on individuals; 

10. The effect of operating through and within multiple time zones; 

11. The crew member responsibility for ensuring adequate rest and fitness for duty.  
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EU/JAR-OPS reference — EASA reference 
Note: This cross-reference table lists EU OPS rules (SUBPART Q — FLIGHT AND DUTY TIME LIMITATIONS AND REST REQUIREMENTS) which have a direct 

reference to EASA rules.  

EU-OPS reference Subject EASA reference Subject 

EU-OPS 1.1090(1) Objective and scope 
OR.OPS.FTL.100 

FTL.1.200  
Scope 

EU-OPS 1.1090(2) Objective and scope OR.OPS.FTL.110  Operator responsibilities 

EU-OPS 1.1090(3) Objective and scope 
OR.OPS.FTL.205 

OR.OPS.FTL.110 

Operator responsibilities/Home 
Base 

EU-OPS 1.1090(4) Crew Members’ responsibility 

AMC1-OR.OPS.FTL.115(d)(1) 
GM1-OR.OPS.FTL.210 

GM1 –OR.OPS.FTL.1.210(3) 

GM1-OR.OPS.FTL.235 
GM1-OR.OPS.FTL.235 

Crew Members’ responsibility 

N/A N/A 

OR.OPS.FTL.115 

AMC1-OR.OPS.FTL.115(d)(1) 

AMC1-OR.OPS.FTL.115(d)(2)(i) 

AMC1-OR.OPS.FTL.115(d)(2)(ii) 

AMC1-OR.OPS.FTL.115(d)(2)(iii) 

AMC1-OR.OPS.FTL.115(d)(3) 

AMC1-OR.OPS.FTL.115(d)(4) 

Fatigue Risk Management (FRM) 

EU-OPS 1.1090(5) Objective and scope N/A N/A 

EU-OPS 1.1095 Definitions OR.OPS.FTL.105 Definitions 

EU-OPS 1.1100(1.1) Flight and duty limitations 
OR.OPS.FTL.215(a)  

FTL.1.215(a) 
Flight times and duty periods 

EU-OPS 1.1100(1.2) Flight and duty limitations 
OR.OPS.FTL.215(b) 

FTL.1.215(b) 
Flight times and duty periods 

EU-OPS 1.1105 Maximum daily flight duty period (FDP) FTL.1.210(1) Flight duty period (FDP) 
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EU-OPS reference Subject EASA reference Subject 

EU-OPS 1.1110 Rest 
OR.OPS.FTL.235 

FTL.1.235 
Minimum Rest periods 

EU-OPS 1.1115 
Extension of flight duty period due to 
in-flight rest 

FTL.1.210(2) Flight duty period (FDP) 

EU-OPS 1.1120 
Unforeseen circumstances in actual 
flight operations — commander’s 
discretion 

FTL.1.210(3) Flight duty period (FDP) 

EU-OPS 1.1125(1) Standby 
OR.OPS.FTL.230  

FTL.1.230(1) 
Airport standby 

EU-OPS 1.1125(2) Standby 
OR.OPS.FTL.230  

FTL.1.230(2) 
Other standby  

EU-OPS 1.1130 Nutrition 
OR.OPS.FTL.240  

FTL.1.240 
AMC1-FTL.1.240  

Nutrition 

EU-OPS 1.1135(1) & (2) 
Flight duty, duty and rest period 
records 

OR.OPS.FTL.245(a) 

OR.OPS.FTL.245(b) 
Records of flight and duty times 
and rest periods 

EU-OPS 1.1135(3) 
Flight duty, duty and rest period 
records 

OR.OPS.FTL.245(a)(2),(3) 
Records of flight and duty times 
and rest periods 

EU-OPS 1.1135(4) 
Flight duty, duty and rest period 
records 

OR.OPS.FTL.245(a)(1) 
Records of flight and duty times 
and rest periods 

EU-OPS 1.1135(5) 
Flight duty, duty and rest period 
records 

OR.OPS.FTL.245(a)(3) 
Records of flight and duty times 
and rest periods 
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EASA reference — EU-OPS reference 
 

Note: This cross-reference table lists EASA rules which have a direct reference to EU-OPS rules (SUBPART Q — FLIGHT AND DUTY TIME LIMITATIONS 
AND REST REQUIREMENTS).  

 

EASA reference Subject EU-OPS reference Subject 

OR.OPS.FTL.100  Scope EU-OPS 1.1090(1) Objective and scope 

OR.OPS.FTL.105  Definitions EU-OPS 1.1095 Definitions 

OR.OPS.FTL.110 
AMC1-OR.OPS.FTL.110(a) 

AMC1-OR.OPS.FTL.110(i) 

Operator responsibilities EU-OPS 1.1090(2) Objective and scope 

OR.OPS.FTL.115 

AMC1-OR.OPS.FTL.115(d)(1) 

AMC1-OR.OPS.FTL.115(d)(2)(i) 

AMC1-OR.OPS.FTL.115(d)(2)(ii) 

AMC1-OR.OPS.FTL.115(d)(2)(iii) 

AMC1-OR.OPS.FTL.115(d)(3) 

AMC1-OR.OPS.FTL.115(d)(4) 

Fatigue Risk Management N/A N/A 

OR.OPS.FTL.200 

FTL.1.200 
Flight Time Specification Schemes EU-OPS 1.1090(1) Objective and scope  

OR.OPS.FTL.205 

FTL.1.205 
Home Base EU-OPS 1.1090(3) Objective and scope 

OR.OPS.FTL.210 

FTL.1.210 -1 

GM1-OR.OPS.FTL.210 

GM1-FTL.1.210(1)(a) 

FDP — Maximum daily FDP 
EU-OPS.1.1105(1.3)–(1.5) 

EU-OPS.1.1105(2) 
Maximum daily flight duty 
period 

OR.OPS.FTL.210 

FTL.1.210 -2 
FDP — Extension of FDP due to in-
flight rest 

EU-OPS 1.115 
Extension of flight duty period 
due to in-flight rest 
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EASA reference Subject EU-OPS reference Subject 

OR.OPS.FTL.210 

FTL.1.210 -3 

GM1-FTL.1.210(3) 

FDP — Unforeseen circumstances in 
actual flight operations — 
commander’s discretion 

EU-OPS 1.1120 
Unforeseen circumstances in 
actual flight operations — 
commander’s discretion 

OR.OPS.FTL.210 

FTL.1.210 -4 

FDP — Unforeseen circumstances in 
actual flight operations — short-term 
re-planning 

N/A N/A 

OR.OPS.FTL.215(a)  

FTL.1.215(a) 
GM1-OR.OPS.FTL.215 

Flight times and duty periods EU-OPS 1.1100(1.1) Flight and duty limitations 

OR.OPS.FTL.215(b) 

FTL.1.215(b) 
Flight times and duty periods EU-OPS 1.1100(1.2) Flight and duty limitations 

OR.OPS.FTL.220 Positioning EU-OPS.1.1105(5) 
Maximum daily flight duty 
period 

OR.OPS.FTL.225 

FTL.1.225 
Split Duty EU-OPS.1.1105(5) 

Maximum daily flight duty 
period 

OR.OPS.FTL.230  
FTL.1.230(1) 

Airport standby EU-OPS 1.1125(1) Standby 

OR.OPS.FTL.230  

FTL.1.230(2) 
Other standby EU-OPS 1.1125(2) Standby 

OR.OPS.FTL.235 
FTL.1.235 -1 

Minimum rest periods —  
Basic Minimum Rest 

EU-OPS 1.1110(1.1), (1.2) 

EU-OPS 1.1110(2) 
Rest 

OR.OPS.FTL.235 

FTL.1.235 -2 
AMC1-FTL.1.235(2)(b) 

Minimum rest — 

Time zone differences 
EU-OPS 1.1110(1.3) Rest 

OR.OPS.FTL.235 

FTL.1.235 -3 
GM1-OR.OPS.FTL.235 

Minimum rest periods —  

Reduced rest 
EU-OPS 1.1110(1.4.1), 
(1.4.2) 

Rest 
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EASA reference Subject EU-OPS reference Subject 

OR.OPS.FTL.240  

FTL.1.240 
AMC1-FTL.1.240  

Nutrition EU-OPS 1.1130 Nutrition 

OR.OPS.FTL.245(a) 

OR.OPS.FTL.245(b) 
Records of flight and duty times and 
rest periods 

EU-OPS 1.1135(1) and (2) 
Flight duty, duty and rest period 
records 

OR.OPS.FTL.245(a)(1) 
Records of flight and duty times and 
rest periods 

EU-OPS 1.1135(4) 
Flight duty, duty and rest period 
records 

OR.OPS.FTL.245(a)(3) 
Records of flight and duty times and 
rest periods 

EU-OPS 1.1135(5) 
Flight duty, duty and rest period 
records 

OR.OPS.FTL.245(a)(2),(3) 
Records of flight and duty times and 
rest periods 

EU-OPS 1.1135(3) 
Flight duty, duty and rest period 
records 

FTL.1.250 

AMC1-FTL.1.250 
Fatigue management training N/A N/A 
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