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Experiences : 

• Air Traffic Controller for 22 years

• Head of ATS  units at two airports in India

• Joint Director (ATS) at national level 

• Head (Airport Ops Services) at Mumbai International  AirportJitender Singla
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Laminaar Aviation 
Infotech



Scope

• Introduction

• Systematic approach and compliance with: 

– Fatigue Risk Management System (FRMS) – ICAO  Annex 11, Doc 9966  

– Safety Management System (SMS) – ICAO Doc 9859 

• Implementation of FRMS in ATCOs Scheduling

• Benefits of Automation  

• Conclusion 

Fatigue Risk Management in ATS …an InfoTech Solution



Comair 5191

• Date: 27 August 2006;   Time: 06:07 AM

• Airport: Blue Grass Airport, Lexington, Kentucky (U.S.) 

• Aircraft: Bombardier CRJ-100 

– RWY In use – 22 (Length - 7,003 feet, equipped with HIRL) 

– RWY Used: RWY 26 (Length : 3,500 feet, Unlighted) 

– POB – 50; Survivor – 01 

Fatigue Management in ATS

Tower Controller’s Duty :

Morning (0630 – 1430 hrs.) + Night Shift: 2330 hrs. onwards

Actual rest in last 24 hrs. :  Only 02-hour before night duty 



Fatigue Management Manuals 



Approaches for Fatigue Risk Management

Fatigue Management in ATS

Prescriptive Combination 
(Prescriptive + FRMS)  

Fatigue Risk 
Management 

• Max  Duty Periods

• Min  Non-Duty  Periods

FRMS 

• FRMS policy and documentation

• Fatigue risk management processes

• FRMS safety assurance processes

• FRMS promotion processes



Prescriptive Fatigue Management Regulation 



Prescriptive Fatigue Management Regulation 



FRMS Regulations



Hazard Identification

Safety Risk Management

Hazard Identification 
1

Safety Risk Assessment2

Safety Risk Mitigation3

Risk Acceptance4

Operational  Factors

• ATS workload

• Complexity of 
Airspace

• Weather

• CNS facilities

• Airport Attributes

• ATCO’s Role

• Work environment

Circadian Factors

• Duty Start Time 

• Duty End time

• Night  Duties

• Incursion into WOCL

• Duty Period 

Individual Factors

▪ Age

▪ Physiological

▪ Psychological

▪ Social



Safety Risk assessment

Safety Risk Management

Hazard Identification 
1

Safety Risk Assessment2

Safety Risk Mitigation3

Risk Acceptance4



Safety Risk Mitigation 

Safety Risk Management

• Caffeine 

• Nap at work 

• Additional break 
periods

• Rest before duty 

• Higher Experience

• Additional  
Supervision

• Additional ATCO

Hazard Identification 1

Safety Risk Assessment2

Safety Risk Mitigation3

Risk Acceptance4



Risk  Acceptance 

Safety Risk Management

Hazard Identification 
1

Safety Risk Assessment2

Safety Risk Mitigation3

Risk Acceptance4 ▪ Acceptable

▪ Tolerable

▪ Intolerable



FRMS : Process Overview

Implementation of FRMS in ATCOs Scheduling

Time → 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Traffic Density 3C 3C 3C 3C 3C 3C 3C

Weather 5A 5A 4C 3A 3A

CNS facilities 3C 3C 3C 3B 3B

Airport attributes

Circadian 4C 4C 4C 4C 1B 1B 4C 3C 3C 3C 4C 4C 4C

MITIGANTS

Rest Before duty ☑ ☑ ☑ ☑ ☑

Nap at Work ☑ ☑ ☑ ☑

Higher
Experience

☑ ☑ ☑ ☑ ☑ ☑ ☑

Addl ATCO ☑ ☑

RESIDUAL RISK

Weather 2E 2E 2E 2E 2E 2E 2E

Traffic Intensity 3E 3E 2D 3E 3E

Traffic Type 2D 2D

Equipment 2E 2E

Fatigue 2D 2D 2D 2D 1B 1B 2E 2D 2E 2E 2E

MORNING SHIFT DAY SHIFT NIGHT SHIFTNIGHT SHIFT

Safety Risk Assessment

Risk Mitigation 

Risk Acceptance

Duty Scheduling 

FRMS-BASED ROSTER  (Predicted Alertness Score)

ATCO-1

ATCO-2

ATCO-3

ATCO-4

ATCO-3
Bio-rhythms,   

Alertness 



Benefits of Automation  

Fatigue Management in ATS

Regulator 

Air Traffic Service Providers

Air Traffic Controllers

• Digital sleep diary 

• Digital fatigue hazard 

reporting 

• Efficient fatigue management 

• Tracking and reporting of deviations 

from regulations

• Digitized surveys and reports

• Digitized training

Tracking  compliances



Thank You!

Welcome to the booth for detailed discussions  


