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CV FRM Background

» Fatigue prone operation
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CV FRM Background

» Standard elements
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CV FRM Background

» Standard elements
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CV FRM Background

» Standard elements

Night fiying in reference to body clock
Long duty time standard crew
Amount of sSleep
Quality of sieep
Muiti-sector fiying
Long fMight time standard crew
Long duty time dugmented / double crew
Night flying in reference to daylight
Jetlag
Fight delays
Cockpit bghting
Long fight time Sugmented / double crew
Cockpit communications
No coffee available

0%

Table 5: Percentage of pilots stating very high impact on
ratigue level
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CV FRM Background

» Standard elements

Cargolux Airlines International
Airport Luxembourg
L-2990 Luxembourg

Fatigue Management
for Long-Haul Pilots
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CV FRM Background

» Standard elements
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CV FRM Background

» Standard elements
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CV FRM Background

» Standard elements
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CV FRM Background

» Standard elements
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CV FRM Background
» Practicable FRM

Fatigue Risk
Management

Systems

ORO.FTL120 Facigue risk management (FRM)

(a) When IRM 5 requred by thes Subpam or an apphcable certification specification, the operator shall establah,
implement and maintain a FRM as an integral part of itz management systems. The IRM shall ensure comphance
with the essential requirements in points 7 £, 7 g and £ of Annex IV to Regulation {ECQ) No 216/2008 The IRM shall
be dexcribed i the operations manual

Implementation Guide
for Operators

1* Edition

) The FRM catsblished, mmplemented and muintained shall provide for comtimucss improversent o the overall
performance of the IRM and shall include

(1) a descoption of the philosophy and prnciples of the operator with regard to IRM, referred to 23 the ¥RM policy,

(2) documentation of the FRM processes, including 3 process for making personnel aware of thewr responsibiities and
the procedure for amending this documentation.

(1) scwntdc principles and knowledge,

{4) 2 hazard identification and risk assessment process that allows manageng the operational rskiz) of the operator
ariing from crew mensber fatgue on 3 continuous basis,

(5) a ridk mitigation process that provides for remedial actions to be implemented promptly, which are secessary to
effectively mutigate the operator’s rukis) ansing from crew member fatigue and for continwous monitonng and
regular assessment of the mitigation of fatigue ricks achieved by such actions,

-

(6) FRM safety assurance processes,
(7) FRM promotion processes

) The IRM zhall correspond to the flight time specification scheme, the e of the operator and the nature and
complexity of its actwities, taking into accoont the harards and associated risks inherent in those activites and
the apphcable flight tume specification scheme

{d) The operstor shall take mingating tions when the FRM afety assurance peocess shows that the required safety
performance & not maintained
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CV FRM Background

» Three column model
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SAFE® Primary or Secondary Derogation Requests (3.4.)
Outcomes (3.2.) Fatigue Reports (3.3.)

Type of Legal Exceedance?

Categorization

OM-A, RGD, EU OPS

Critical Occurrence Ratio?

SAFE® Primary or

m Yes Secondary Outcomes?
. v
Watchful Waiting Live Data Collection < No Yes
Tool Deployment I
Data Analysis FSAG Approval? FSAG Evaluation
> 3 Critical Fatigue Events \l; ;I/
with 3 different Pilots? Yes No
l
\/ y
Yes No DAC-L Approval (OM-A, RGD, EU OPS)?
2 y | v
FSAG Decision Making Watchful Waiting Yes No
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LUX-TIP-JNB Derogation

» Augm. crew double sector ops.

Reglement Grand Ducale

(2) An augmented flight crew is
scheduled to carry out no more than 3
/a?d/ngsf m;;thm a flight duty period or, at the

option of the Authority 4 landings, provided
that at least the following conditions a?e met
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LUX-TIP-JNB Derogation

» Mathem. Model Pre-Screening

Table 2. Proposed Augmented Crew Double Sector Flight Combinations. Karolinska Sleep Scale Values

KSS Crit.Fit.Ph.* | Block Time

N° | Times | Sector1l Sector2 | Totals | Crew Schedule® [~ Kss ,P_‘ercentage"
: Max | Wit ¥SS25

Oper’ | Atzm

Oper’ | Augm' ry

LUX-TIP TIP-JNB

(Original 5,4 6,4| 6,0 26

Block | 02:50 08:00 10:50
1) 3 Ideal (-10h) 3,7 4,6 5,0 1
| Worst (0h) 5,4 6,4 6,0 26
Duty 14:00 ‘

2™ sect.+1h 5,5 64| 6,3 27
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LUX-TIP-JNB Derogat

» Mathem. Model Pre-Screening
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LUX-TIP-JNB Derogation

» Live Data Collection
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LUX-TIP-JNB Derogation

» Live Data Collection
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LUX-TIP-JNB Derogation

» Live Data Collection

& cargolux ., Personal Information

Y
Average lime 1o cormmute 1-2 2.3 3.4 n 5-6 67 7+

Diet
Rather unhealthy Rather healthy

Average daily sieep
required (h) <5 67 78 89 g1 -~

SAT1SNOV2014, 05:20:18
Trip Code:
3 Letter Code: RO

Sleep Type Lark (,
Q0 o bed
usually before midnight) Owl (go to bed usually after midnight)

Average time to fall asieep m
What helps falling asleep m =
Meditation  None o1
her

o -
0‘ Back
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LUX-TIP-JNB Derogation

» Live Data Collection

&5, cargolux Reaction Time Test

last time: 0.512 sec
average time: 0.706 sec
incorrect hits: 0
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LUX-TIP-JNB Derogation

» Live Data Collection

= o SATISNOV2014, 06:23:36 Q
& CM{X « Edit Activity Details Trip Code: TE

3 Letter Code: RO

“¥  «kss
‘ Karolinksa Sleepiness Scale Self Rating
Start Time
16NOV2014 00.00

KSS Visual Analog Scale:

Extromoly alert \
Comments:

Ex fremely sloopy

B,
0 ack E Return to Activity Log

U Save
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LUX-TIP-JNB Derogation

» Live Data Collection

Temperature

Bedding
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LUX-TIP-JNB Derogation

» Live Data Collection
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LUX-TIP-JNB Derogation

» Live Data Collection

SATISNOV2014, 05:26:59 -
&5 cargolux o, Edit Sector s
o 3 Letter Code: RO
Flight Number From o Positioning Crewmember Crew Composition
CLx123 LUX LAX Positioning Crewmnernter Augmented &
Wake Up Cail Check In

Body Ciock De-Sync at Check In

15NOV2014 0526 Mmmmﬁd“%mm:

OUT (Block Of) ATC '
Departure)
15NOV2014 0736

Least cernancing ~
Most demandng Input @

AirportDeparture.
Lot domanie; R
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Most dem
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@ oK
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e Delete u e
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LUX-TIP-JNB Derogation

» Live Data Collection

SUNTBNOV2014, 07.’07.’1.7(!17 s
= ] T H :
& cargolux & Edit Activity Details i Code: Tex

Short notice changes

/ you are reporting a specific event rather than a general concern, please lick

all physical and cognitive signs of
latigue that were apparent in the last 2 hours leading up to the evernt

Physical signs: Cognitive signs:
Fidgeting Impaired attention
Rubbing eyes Impaired memory
Yawning Negative mood
Frequent and/or long blinking Reduced communication

& staring biankly &2 Impaired probiem solving

Diffieulty koeping eyes open Increased risk laking
Head nodding
Impaired Situational awareness
None None
Please enter Your K88 Rating at the time the eveny Occurred,
§ Extramey alert

Extromely steepy

u Save
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LUX-TIP-JNB contd.

» Data Analysis
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LUX-TIP-JNB contd.

» Data Analysis

[Tabic 3 Characteristics of Study Participants.

| o. (%) [sieep latency min) [ Mo (%) [ Wake up trequency | o)
[ 131248 [<30 / 13 (24.5) [ None 12 (41.4)
; u;ssz;//:o-oo / 40138 [ 1-2 13 (44.8)
Unknown
[ 211724 [ Induces steep [I u(“."/c.::u e
/ 8(276) [ Rese I xs(anlc “” ==
/ [1v / usc;[c::m —
/ 29 (100) [ None [ 7(24'1 [u... — —=
/ [Unirown [ s 270' — =
/ “I“‘l/"""""”mwm 1 (27.6) | Diee
/ 131245 [56 ] [ Rather Reakhy 21 (72.4)
| 3003 ]e7 [ sc‘x::’ll ey a(133
3} | Unknown
/78 16(55.2) | i

/ 15(621) [5-9

4(13q

/ 8(27.6) /9-10

/ usq

/ 310 3 /Unknown
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LUX-TIP-JNB contd.

» Data Analysis

Table 4. Primary and Secondary Outcome, Average KSS Score.

Total no. of primary outcomes detected 2 (6.9%)
Departure phaze .
Approach phaze Table 5. Roster Stability of the Flight Duty LUX-TIP-JNB.
SBT' LUX-TIP 2:50n ABT LUX-TIP 02:48n
Total number of secondary outcomes | I'erpng §00n | ABT TIPUNB | 8:17h
Average flight duty period overall KSS; | SFOP” 14.00n | AFDP* 14:50n
OVN 16,0% AGT~TIP 01:41h
e | 3 Scheduled Block Time
9 Average Block Time
* Average Flight Duty Period
T Overnight Delay
= Aven,e Ground Time
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LUX-TIP-JNB contd.
» Final Report

Alertness on the LUX-TIP-IJNB
Flight Duty Periods between
170CT2013 to 20FEB2014

De mad. okt D, Thomas Wolt

Cargann Avetion latety Departmer

Abstract

i
1

Batground

DAC approved Gerogation procedures within Cargolus reguwe in vivo testing of slermness
levels In proposed fight pawrings Cargolus conducted & study om fatigue related 1afety spects
o6 one of the fight patterna for which an ssamption om Current legnlation wal requetted

il
I
{ilofi

¥
i
.

|

[
The SAI® (Sysem for Arcrew Fatigue model, e
traleung. Actigraphty, reaction time tatts, subjective teep 8ad scthvity recording through the
LEAF (Lite Evahation of Avcrew Fatigue) 100l kit with assocated data analyss, fatgue
TOPOT g aNa TOSTET STabWITy were uied

i
®

)

The fight combimations anatyzed resulted in 2 cases [7.0W) of levels of fatigus egual %0 of
grester than an integrated sleepiness value of 7 for any PEOt I efher pIoT's Seat during any
FRM crmical fight phate. € cases (218) of fatigue Jevels squid 15 of grester than integrated
seepinass vaive of § for any plot in ahar plot's st Suring fonFRM criical fight phases
were detected

Cavrw Netotema

ARhough the thrachoid of | criticel fatigue events in } @ifferent POt was Crotted the paring

LUK-TIP-INB is consdared non-infarior = fatigue relsted air safety compared 10 semiar but

currently legsl fight patierns. Changes n software sigorithens for secondery outcome
Showd be 3% an€ Ba1h QuUaITy ShOuld be improved
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LUX-TIP-JNB contd.

» Continued Monitoring

. SAT15NOV2014, 05:32:54 UTQ
1 Trip Code: TES
& cargolux ., Edit Activity Details R .
All inforrnation provided remains strictly confidential within the Cargolux Flight Safety Department!
Name: 3 Letter Code: Rank:

Klein Robert ROK First Officer

On what sector(s) did the event occur? Other

CLX123 (LUX-ALAX) Q
Crew comgosition: Function:
- & m Piiot Monitoring
Days since you ieft home: Time since starting duty:
time: .
e 2'; ime :’-c(ual ON-duty time: Rostered OFF-duty time: Actual OFF-duty time:
SNOV2014 06:26

15NOV2014 18.02 15NOV2014 17:56

05:24 in the last 48 hoyrs-

u Save




Areas of Uncertainty

» Accuracy Limited

Jysiwcmveisorgung
. > Datentibertragun,
e e > Encrgieversofgmﬁg
Textilintegrierter Aktuator
LED > Zustandsanzeige
Aktive textilintegrierte Sensoren
EEG > Frequenzband
EOG > Augenbewegungen
EMG > Muskeltonus
EKG > Herzfrequenz

Aktive textilintegrierte Sensoren
< EMG > Muskeltonus
Alternative System versorgung

USB

einschlieBlich
> Energiemanagement
> Signalkondllion/emng
> online Signalanalyse

Halsband
(optional)

Verbindungskabel
{oar:;stglun > Daten iibertragung
ptional) > Energieversorgung

Textilin tegrierter Aktua tor

Summer > Feedback

Aktive textilintegrierte Sensoren
EKG

> Hetzfrequenz
Atmung > Atemfrequenz

\
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Areas of Uncertainty
» Politics a threat to FRM
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Areas of Uncertainty

» Participation, Data Quality:
Room for improvement

Data quality was usable but less than ideal in
14% of all data sets received, showing evidence of

Inadequate use of equipment. Factors contributing to
this are not entirely clear but there are indications

that some pilots do not wish to participate in data
collection but seem to be
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