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Aim of today / Agenda
1. Overview of FRMS guidance for ANSPs including critique and limitations of current 

ICAO standards for ANS (CANSO)

2. Comparison of ANSPs in Europe for the application of Rostering rules (Austro 
Control)

3. How fatigue is measured in ATC and amongst operational Engineers (NATS)

4. How fatigue is measured in ATC and the integrated FRMS at Austro Control (Austro 
Control)

5. CANSO HPM Team approach and on-going research: Fatigue meets Well-being 
(CANSO)

6. NATS Case study: Steering group, Operational Fatigue Policy and in-practice 
schedules
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Definition of fatigue
A physiological state of reduced mental or physical 

performance capability resulting from sleep loss, extended 
wakefulness, circadian phase, and/or workload (mental 
and/or physical activity) that can impair a person’s 
alertness and ability to adequately perform safety related 
operational duties



Overview of ANSP Guidance in 
Europe…

EU 2017/373

ICAO 9966 – Annex D

Local ANSPs

National Laws (including

Occupational Health and 

Safety)



Fatigue Risk Management Responsibilities

Fatigue risk management has to be a shared 
responsibility between:
• The Regulator

• The Air Navigation Service Provider (or the airline)

• The Controller (or the pilot)
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ANSP Responsibilities
Implement work schedules that enable Air Traffic Controllers to perform their duties 
safely

Provide a working environment that has appropriate emphasis on controls and / or 
mitigations for fatigue-related risks

Provide adequate opportunities for rest and sleep

Provide fatigue management education and awareness training for all stakeholders

Have a process for monitoring and managing fatigue
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Doc 9966 – Annex D for ATCOs

The room for interpretation is

very wide… what happens

‚within‘ the 12 hours or 2 hours is

also not defined…
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Draft: Comparison of Rostering Guidelines across 6 ANSPs from Europe/North America
Note 1: generally these apply to ACC. Towers across Europe tend to operate differently*

Note 2: Most respondents advise that these are their general guidelines. There are variances espeically driven by network planning and seasonal 

changes

2017/373 Rostering Requirements

ICAO Guidelines 

(Appendix D) ANSP1 ACC/APR

ANSP1 Regional 

Airports ANSP2 ANSP3 ANSP4 ANSP5 ANSP6

Maximum number of hours per duty period

12 max 12,5 12,5

7 (morn), 8 

(afternoon) 7

10 (day) and 12 

(night)

7,5 and 8 in ACC 

but with a 15 hour

long shift* 12 max

Maximum number of hours per night duty
10 max Different by unit but exceedin Recommended 9 (long overnights) 9 12

15 - once per 

week 12

Extended hours of duty time permissible Not recommended Not defined - only 'operational reasons' given 10 Not allowed Not allowed 100 min Not allowed

Normal provision of air traffic Not specified 100 min Different per unit 80 min 80 min 100 min 120 min

120 - high 

cognitive 

conditions / 240 

low cognitive 

conditions

Maximum duration of provision of air traffic 

control services without a break 
120 min max

120 min Day (only once) / 

135 mins Night (only once)

120 min Day (only once) / 

135 mins Night (only 

once) 120 min max 120 min max 120 max 120 max 240 max

Maximum consecutive day shifts 6 (if so, there shall be 60 

hours between next cycle) 4 5

ANSP2 operates a 5 

shift system that 

roates: 3 on, 2 off 5 4 6 8

Maximum consecutive shifts including nights

6 5 6

Rotational - but 

ends up being 3 

days on and 2 off 6 5 6 6

Maximum hours work per week (Mon-Sun) 50 (or 200 hours per 30 day

period) 60 60 60 (max!) 48 50

45 per week (170  

per month)

72 hours per week 

(8 day cycle)

Ratio between duty periods and breaks in the 

provision of air traffic control services 25% 19% At least 3 per day N/A N/A Not answered Not answered

Maximum number of consecutive duty periods 

extending into the night, if required by the 

operating hours of the ATC unit concerned. 3

2 or 3 consecutive night 

duties 3 2 3 3 3 3

Minimum duration of the rest period following 

a duty period extending into the night 12 hours minimum

Min 8 by permission 

otherwise 11 hours

Min 8 by permission 

otherwise 11 hours 12+ Unknown 12 10 10

How many hours maximum can a controller 

spend at a workstaion?
4
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Fatigue in ATC and Engineering

Managing Fatigue

• Fatigue Policy

• Fatigue training

• Investigators trained

• Internal ‘audits’

• Adhere to CAA Regulator’s 
Working time limitations

• ‘Local modifications’ for busier 
operations (terminal control)

• Rest facilities

Measuring Fatigue

• Engineering: Self-report surveys –
including workload and fatigue 
(Sam-Perelli and Karolinska 
sleepiness scales both used).

• ATC: existing reporting system 
(STAR).

• Managers fatigue training module –
spot signs of fatigue and how to deal 
with it.

• Review reports where fatigue was 
identified as contributing factor



How is Fatigue measured at Austro Control?

ATCO surveys

Engineering surveys

Existing reporting systems

Analysis of reports (MORs and 
observations)

Time in Position vs Complexity vs Monitor 
Values

Thinking ahead…

• Unique fatigue reporting form?

• Integration of FRMS with IMS

• Change the language around fatigue?

• Fatigue + Boredom + Monotony?

1. Rostering = High 

level monthly plan

2. Time-in-Position = 

day to day variation

3. TiP compared with 

Traffic and Complexity

4. Results compared

with Feedback, 

Wellbeing and Leave

balances

Austro 

Control 

example
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Cummings, 

Gao and 

Thorburg, 

2016

Fatigue within the

context of Human 

Performance, Human 

Error and Well-being



Fatigue, Distraction, Well-being…

The future is integrated



• Mental Health is having an effect on Safety and Performance 
already… Covid showed us that human performance and safety 
issues have shifted and are affected by well-being



Situational 

Awareness

Teamwork, 

Communication 

and Supervision
Confidenece

and Resilience

Workload and 

Cognitive Drivers
Burns energy

Reduces

Strengthens

Enahnces



Decision MakingWL SA

Adaptability

(Neural

transfer)

Confidence 

(Self esteem

+ self

efficacy)

Resilience

(ability to 

stop negative 

cycles)

Motivation 

(external and 

internal)

Supervision

Trust in 

Team

Team 

effectiveness

Communication

Internal Psychological Support External Psychological Support

Long Term Memory / 

Training

Short Term memory / 

Attention and 

Perception

Body functions / 

Hunger / Fatigue / 

Thirst / Energy

Threat Levels and 

Body demands
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NATS Case Study
Managing risk of fatigue in Engineering

• Engineering changed shift pattern to align with ATC 
shift pattern

• Self-report data from engineers, every 3 months over 
the last 18 months since implementation

• Human Factors Specialists (owner of the Fatigue 
Policy) ensures policy is adhered to and assess fatigue 
controls in place.

• Evidence gathered and recommendations made.

NATS blog on working night shifts: 
https://nats.aero/blog/2020/03/shift-survivors-how-

air-traffic-controllers-cope-with-night-working/

https://nats.aero/blog/2020/03/shift-survivors-how-air-traffic-controllers-cope-with-night-working/
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Discussion points as required

Fatigue Management

• Are we managing Fatigue correctly?

• Is rostering all there is? Can technology help us?

• Is our work becoming ‘more boring’ and ‘more 
monotonous’ ?

• Should Fatigue be ‘managed’ or just eradicated?

What is the impact to selection / recruitment and 
competencies in the future?

Mental Health

• How much focus is given to maintaining Mental 
Health amongst ATCOs and Operational Engineer

• Do organisations take a proactive approach to 
training Resilience and Confidence?

• Do organisations have facilities (other than CISM) 
to react to mental health issues?

• Aside from HR, is Mental Health discussed and 
kept an eye on at your organisation?

• Will there be a ‘burnout creep’ in the coming 
years?
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THANK YOU


