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1. ABOUT EUROPEAN AIR TRANSPORT (EAT)

Airline:

« Located in Leipzig (LEJ), Germany

« 21 Airbus 300-600F; 9 Boeing 757-200 freighter

« One of the biggest cargo fleet in Europe

« About 830 employees including 250 pilots and 310 aircraft mechanics

Flight Operations:

« Two bases: LEJ and BRU

* Avg start of duty btw 20:00 LT and 23:00 LT
* Avg end of duty btw 05:00 LT and 08:00 LT
* Avg 2.5 sectors per duty

« Serving European network

 Due to mainly night operations fatigue Is a safety issue
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2. DIPLOMA THESIS & FATIGUE SURVEY

One student from Technische Universitat Dresden

Task:

> identifytypical sleep patterns of our Pilots,

> match it with scientific fatigue principles and

> developing and calibratingapredictive FRMS tool

Fatigue Survey for Flight Crews with 69! questions
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Sleeping at own facilities
Sleeping on trip

Sleep quality

Duty and rest

Workload

Fatigue

Current/ Last duty
General
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3. SURVEY RESULTS AND WEIGHTING

« participation of 66% —-> representative result

Number of Sectors
8%

33%

2 Sektoren M3 Sektoren M4 Sektoren

SDEFS
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3. SURVEY RESULTS AND WEIGHTING

Cause of Fatigue Fatigue factor Limit/Indicator Weighting
previous sleep last 24hrs 54?:25 4.0
Sleep debt previous sleep last 48hrs 11hrs 4.0
sleep quality day sleep 1.5
. . - 16hrs
time since awake ) 4.0
sleep during last 48hrs
Wakefulness

. K - 9hrs 4.0

time on tas 13hrs .
Circadian factors daytime window of circadian low 35
circadian disruption rhythm change (day-night) 4.0

Workload consecutive flights/sectors 3 2

Sleeping opportunity (SO) in UTC+1 and maximum time of sleep (max.)

SO1 SO 2 SO 3 SO 4
08:30-13:30 22:00-08:00 00:00-10:30 07:00-14:30
max. = 5hrs max. = 8hrs max. = 6.75hrs max. = 5.5hrs

Additional Parameters Value
Time for transport lhrs
latest wake up before duty 3hrs
P - Risk Area (Fatigue Score) - S
risk area risk area 1 risk area 2 risk area 3
hazard (fatigue hazard) (increased fatigue hazard) | (fatigue hazard possible)
fatigue score 21-22.5 23-25




4. USAGE OF PREDICTIVE FTG TOOL

» Excel based Ftg tool which
evaluates Flight Crew Schedules
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index ID (Crew Member)  On duty Off duty | threshold 1| Risk-Level 1|Risk - Level 2
5.1.1719:25  6.1.176:15 29 29
31.1.1719:25 1.2.178:45 25.5 25.5
15.1.1722:00 16.1.17 6:00| 23.5 23.5
9.1.1721:30 10.1.17 5:50| 23.5 23.5
9.1.1721:55  10.1.17 9:30| 25 25
2.1.1721:45  3.L178:125 23.5 23.5
7.1.1722:00  8.1.17 6:00] 23.5 23.5
19.1.17 22:00 20.1.17 6:00| 23.5 23.5
2.1.1721:30  3.1.17 6:30| 25 25
9.1.1721:50 10.1.176:05 235 235
24.1.17 21:00  25.1.17 6:20| 25 25
9.1.1721:50 10.1.17 6:20| 23.5 23.5
16.1.17 21:30  17.1.17 6:30] 25 25
26.1.1719:25 27.1.176:05 25 25
12.1.17 21:00 13.1.17 6:00] 21 21] 21] 21] 21]
17.1.172:25 17.1.178:25 21 21 21 21] 21]
2.1.1720:55  3.1.17 7:45 21 21 21 21 21
10.1.1721:00 11.1.176:10] 21 2] 21 21 21
6.1.1719:45  7.1.17 4:30| 21 21 21 21] 21]
18.1.1722:00 159.1.178:45 21 21 21] 21] 21]
19.1.1719:45 20.1.17 6:10] 21 21 21] 21] 21]
2.1.1721:00  3.1.17 6:00] 21 21] 21] 21] 21]
9.1.17 200535 10.1.177:45 21 21] 21] 21] 21]
25.1.17 20055 26,117 7:45 21 21 21 21] 21]
23.1.17 21:55 24.1.178:25 21 21 21 21 21
3.1.1721:00 4.1.176:05 21 2] 21 21 21
16.1.1720:55 17.1.17 6:05 21 21 21 21 21
30.1.17 21:00  31.1.17 6:00| 21 21 21 21] 21]
4.1.170:20 4.1.17 9:50| 21 21 21] 21] 21]
13.1.17 21:55  14.1.17 7:10] 21 21] 21] 21] 21]
16.1.17 21:00  17.1.17 6:20] 21 21] 21] 21] 21]
8.1.1723:20 9.L174:05 21 21 21 21] 21]
4.1.1721:00  5.1.17 6:30 21 21 21 21 21
20.1.17 23:10  21.1.17 7:10| 21 21 21 21 21
19.1.1721:30 20.1.17 7:45 21 2] 21 21 21
11.1.17 21:00 12.1.17 6:10| 21 21 21 21] 21]
24.1.1721:50  25.1.17 6:00] 21 21 21] 21] 21]
10.1.17 21:55 11.1.176:05 21 21] 21] 21] 21]
23.1.17 21:30  24.1.17 6:20 21 21] 21] 21] 21]
5.1.1721:00 6.1.17 6:00| 21 21] 21] 21] 21]



4. USAGE OF PREDICTIVE FTG TOOL
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Calculation
Duty times
Sleeping times
Time being awake
Rhythm change

Input data
Crewmember ID
Duty times
Destinations

Output data

Crewmember ID
Duty times

Evalu-
ation

amount of sectors

Daytime (Duty/Sleep)

amount of sectors

t

Fatigue Score
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1 index ID (Crew Member)  Onduty Off duty | threshold 1|Risk-Level 1|Risk - Level 2

2 388 AAA 5.1.1719:25  6.1.176:15 29 29 29

3 505 BBB 31.1.1719:25 1.2.17 845 25.5 25.5 25.5

4 6 ccc 15.1.17 22:00 16.1.17 6:00 23.5 23.5 23.5 23.5 23.5
5 117 DDD 9.1.17 21:30 10.1.17 5:5{]‘ 23.5 23.5 23.5 23.5 23.5
6 147 EEE 9.1.17 21:55  10.1.17 9:30 25| 25 25 25 25
7 201 FFF 2.1.1721:45 3.1.178:25 23.5 23.5 23.5 23.5 23.5
g 319 GGG FL17 2200 8.1.17 6:00 23.5 23.5 23.5 23.5 23.5
9 336 HHH 19.1.17 22:00 20.1.17 E:Dﬂ‘ 23.5 23.5 23.5 23.5 23.5
10 356 11 2.1.1721:30 3.1.176:30 25 25 25 25 25
11 377 JJJ 9.1.17 21:50 10.1.17 6:05) 23.5 23.5 23.5 23.5 23.5
12 399 AAA 24.1.17 21:00 25.1.17 6:20 25| 25 25 25 25
13 416 MMM 9.1.17 21:50  10.1.17 6:20 23.5 23.5 23.5 23.5 23.5
14 465 N N N 16.1.17 21:30 17.1.17 6:30 25| 25 25 25 25
15 515 00O 26.1.1719:25 27.1.17 6:05 25| 25 25 25 25
16 ccc 12.1.17 21:00 13.1.17 6:00 21 21 21 21 21
17 7 cCccC 17.1.17 2:25 17.1.178:25 21 21 21 21 21
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5. FRMS THREE STEP APPROACH

Reactive:
« Hazard analysis through Fatigue Reports, Air Safety Reports, Investigations

Proactive:
« Hazard identification by Fatigue Alert Reports, Fatigue Survey, Fatigue SPI’s

Predictive:
« Hazard identification through Fatigue tool (analysis of planned duties)
« Data sharing with other DHL Airlines

F R M S Improve Flight Safety
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QUESTIONS

Thank you

Martin Dlugos
Flight Safety Supervisor & Investigator
European Air Transport Leipzig GmbH

Phone: +49(0)341 — 4499 1505
Email: Martin.Dlugos@dhl.com
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