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HOW DOES THE HPE CONCEPT |
WORK IN AN OPERATIONAL |
SCENARIO?

' WHERE ARE THE PERFORMANCE
~ LIMITS OF THE HPE MODEL? |

HOW CAN WE SUPPORT THE HPE
| EFFECTIVELY? i

____________________________________________________________________________________________________________________________________________________
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-

[ GO AROUND {ATC)

AIRPORT BREMEN l
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BEFORE GA AFTER GA
(210 @ 18) (160 @ 18)

Limited fuel state {50
minutes)
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ELEC AC BUS 1 FAULT
AC BUS 1 norally supplies the AC ESS BUS and, through TR, the DC ESS BUS. In case
af an AG BUS 1 FAULT bath the AC and DG ESS BUS will be Jost and therefore the AC ESS
BUS FAULT and the DC ESS BUS FAULT will be displayed an the ECAM. Hewever, both AC
and OC E8S BUS can be recovered by switching the AC ESS FEED pushbutton to ALTN as
displayed i the AC ESS BUS FAULT ECAM proceduve.
— BLOWER ... . e OVRD
The avionics ventilation system is i the closed circwit configuration.
Almasecianin bt il wanii e’ mEN BN TN - ELEC AC BUS 1 FAULT (CONTD)
WHEEL N.W. STEER FAULT I STATUS
- LDG DISTPROC ............ APPLY INDP SY5
ENT EXTRACT FROLT o [ o = —= Refor o the ORH Part 2, or 1o the FCOM 30280, | See below
CARB ZOME AT FIXED TEMP
— EXTRACT e e OVRD De to the foss of the galley fan. the Pack 1 controlfer, and
ENG 1 EPR MODE EFAULT ihe p;lnwy one controller channel (See sssociafed
1 procadunas)
Refer to associated procedure r RPN I BN S I I
Aff I JW“ I I I S . I NN N
* AVNCS VENT I dj n
* HYD I N . I N .y
* FLIEL BLUE HYD L+R TH PUMP 1 MAIN GALLEY
* EICTL SPLA 3 CTR TK PUNF 1 B ELEC PLMP
ADR 3 VEMT BLOWER BSCL CHA
A1 GALLEY FAM OMIC 3
CAPT TAT CRG VENT = GPWS
L WSEHLD HEAT GND CODL = LAy DET
L WHDOW HEAT MWW STEER PALCK 1 REGUL
CAT 3 REVERSER 1
b[ ar II'II'.'I[!EFE!IVE EVE!'E.‘I'I"IS
Lelt cabin Fan Engine 1 ignition B Zone comtrodler prim channe|
Radar 1 EVMU eng 1 and eng 2 [Hydraulic quantity indication
Stby Pitot/&08 Partial galley
ACARE = Printer !
EEEE fans & & Yand 8= |MCDU 3= TCAS -1
Hﬂ:lﬁrﬁ' waming may ke caused by @ sub BUS faiwre. Conseguentiy, anfy a part of Hho
ahove-listed syslems may be fosf.
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ENVELOPE

. INITIAL APPROACH

GO AROUND WITH LIMITED FUEL
. AC BUS 1 FAILURE & PF MISTAKES

SECOND GO AROUND (WIND SHIFT)

LANDING WITH LOW FUEL, WINDSHEILD FROZEN 1

SAFETY | FUTURE SKY 10 March, 2017 | 8



* X

SCENARIO * FUTURC .
DESIGN "= ~~o0 PERFORMANCE
METRICS
PHYSIO METRICS ,¢”
& MENTAL Y _
REPRESENTATION ~‘~~~
) EXPERIMENT
’/
¢””
RESULTS ¢
\\

S~~eeo___ OUR NEXT
STEPS

SAFETY | FUTURE SKY 10 March, 2017 | 9



B P> ot
ICAO DOC 9995 A i 1M
EVIDENCE BASED TRAINING
(COMPETENCY BASED TRAINING)

SUUEMLLE] /H PE—sensitive\
Awareness

Problem Solving & Single-pilot
Decision Making PM relevant

Application of
Procedures \_ Observable .
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General ADescen:l g? Go around AC BUS FAULT Second LAPA calc (RWY) Approach
pproac
" I . ,
I i : in =t H = L !at caln evolve als a result o
. ) . Inte!'prets ar!d wind shift and PF with AC fault,verbalises weather (wind)observations in ey
1 D::Ehpst_ what _'F sc_enlar:?s a;‘ldrtﬁ-'lans "“'ha_t"F scenar:;s. arrors. Interprets and landing distance, flight progress, combines with S it —— a:d
Excesds " contingencies, Including further TS, (FiEiEs what-if scenarios, realises it is a OM-B technical status of the aircraft. X ko -
Identifies and anticipation of the far future. throughout the potential nose wheel steering
assesses accurately descent suggests courses of inop problem and its QRH awareness (extra checklist) issues), e.g. runway overrun
. ) ) MLN-B
the state of the action CONSEqUEnCes Mentions CAT1 landing e T e
aircraft{systems) 5 :
Situational craft position,: REE Sl FElEIEE Of the afir\:raft 3=z Mentions Motices fuel status, Verbalises A:gce!:lui.ls a‘:d::_mall " pur (e ;Q:I:lzv;ledges lr:nw::r si.ate.
Awareness nvironment, and of 2 n ”.:5 EOTEIRETE (E LT pgtfnple): fuel/endurance in wind shift and PF consequences for i ! DI{ ety A L) L ue .a = viEskner Hen |c_rn5
ople invalved and Mests projects to near:uture and anticipates minutes arrore. Landing dist. information. QRH awareness, potential nose wheel steering
nticipates on what changes. Mentions CAT1 landing problem
ould I;a:)perl in the ke Spends time searching for irrzlevant Mantions Does not notice one  Does not mention fuel, S I EEEEy ) I Requires extra time to complete
uEure. infarmation, incomplets assessmant of fuel/endurance in . ~ information. Misses QRH and/or N X -
Below P kilag/tans of the thres events and/or landing dist - the picture of the situation
- Issue.
N DD':Eb:“(t :" -mcnr)re:cltlv ide';tif\" 1:.1& No mention of fusl Does not nofice fua  Misses two of the thres Ignores new information Misses urgency of the situation
I Unacceptable state (o an&;ja’te:es not ses status of three events, or all issues ar all < alEE
enera O aroun econ calc roac
c 1 A:‘:f:::f‘ 32‘? I d AC BUS FAULT s d LAPA calc [RWY App h
1 Anticipates future states, effects and Demonstrates knowledge (Realises it is w:aiﬂ:lrp:te:grfoqrzi::f in me.T:::sizrfl?lclitlletlatltfcz:nt;g::zles.
(= - ’ a OM-B inop issue) of AC BUS fault X ¥ . X B i
. . . r
Exceeds risks, is pro-active ety relation with landing wehicles, prepares cabin, dedicates for
runway landing etc.
- Evaluates (potential} problems, _ . .
!"tﬂ:e:_the problem = identifies risk, considers alternatives Understands the consequences once CD”_I::”E: izl Ellure Accepts information and identifies the
_adn nt'll: I'ID_El'!‘:, Mests and selects the best course of action. read from ECAM/OM. Realises it is a :iltuact'loa:g;:c‘i‘aiad ‘:_Ir criticality of the situation: low fuel,
Decision t;n?:ralten:ls:ior:s, Continuously reviews progress and OM-B inop issus Ianéing 05 relatively short runway, bad weather
i djust plans.
sl decides, resolves S D t bine th ith
blems, monitors, Evaluates the problem poorly. Makes FE LI ENIIL LS 21E B S EES Passive in decision . .
S . operational status (landing dis N isses elements, a.q. briefs go-aroun
and evaluates. s decisions based on incomplete E | status (land dist, 27 making, leaves the M L 1= briefs d
Below information potentially too short with tailwind, 03 decision ‘bu ATC or PF iv5.0. dedicating to landing
' longer flying time considering low fuel)
a Does nut_'ldgnt'lfy there is a problem. R e G o e Gal el Does not decide on. Sugges.ls wrong ac?inns, 2.g. not using
Does not indicate what must be done. . _ runway 09 as best option maximum stopping performance,
Unacceptable . into account both anomalies _ ; -
Does not adjust plan where necessary. for landing possibly making a go-around
I General Descent & Approach 27 Go around AC BUS FAULT Second LAPA calc (RWY) Approach
Demonstrates knowledge -
Identifies and 1 =M =S A SIS A 2 e Mentions threats and errors o7 CE B C:T—.mefer c:llz::uzlaabiadsell'_:i;::l :‘e.‘af“lr:;n:'l::rj:i‘: 5:11:;;[::5’
P it el moment the procedures according to I ! procedure, anticipates TEE e .
PP! Y Exceeds X S - defines mitigating measures N b consequences early. Uses  All preparations and checklists
oI T published operating instructions. time available vs L
P Mayday call completed well in time
accordance with precedurs length
pl!blished_operaﬁng Trmerin i sozmer rod prres e 2 T, snpmreet Performs actions Ccl_rrectly c,alculabgs Iamfllng Briefi ng, app roach
instructions and 2 R A X ~ and call-outs _ distance. After discussion preparation, approach
- operate the systems during normal preparation incl landing dist call for ECAM actions X g = -
L applicable Meats - 2 {gear, flaps, ATC identifies conseguences. checklist. Time management
Application o - - and abnormal circumstances. calc, approach checklist d I . ot ith ti
edures regulations, using comms) Uses Mayday ca in relation with time pressure
proc the appropriate Applies in general the procedures Slow in actions Calculates LAPA, but Misses steps, caught by
knowledge. Only if a 3 according to published operating Misses steps, caught by ! Slow in call for ECAM B N g checklist or ECAM Status.
hi N - - N - gear, flaps, ATC . initially with some errors -
igher degree of Below instructions. Unnecessarily skips approach checklist actions that d Takes extra time to complete
safety is achieved, procedure steps. comms &t are cal = the procedure
deviation from Follows the wrong procadure. Skips Forgets to fly the aircraft Misses essential thraats
t?ndard procedures 4 important procedure steps. Or follows Misses essential threats 2 L d <t " Incorrect calculation, wrong  (runway length, runway state,
might be necessary. Unacceptable the procedure in such a way that the (RWY length, weather, fuel) nEIsstsaiisp:;cgEe uoreM r:gs result fuel status, weather) in the
" briefing

’ result is influenced negatively.
|
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Engine failure Approach Landing
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CBT
Circadian rhythm
monitoring

ECG, HR
Breath rate
Impedance

Activity
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[INPUTB (
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AVES SIMULATOR
@ DLR

> Futuresky Soety x4+

€ 0a el

) ACROSS @ MANAGEN # APiMod # AT-Ome " FutureSky Sefety Fi] Google Scholar > Futures ] Pages - EBT Producte.. @ Spacemaker

Sky Safety [l Home - Research Parti.. @ Seles item database [[] Shared Documents -

ONLINE

ASSESSMENT
@ NLR

> o
* FUTURE SKY

* * SAFETY
*

o is a problem Does ot ndicale what
must be Gone. Does not adust plan wheee necessary

P> 00:15:31/0037:06  ({(P Press icon to test

FULLSCREEN [
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SCRIPTED
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All
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MONITORING
(FIRST OFFICER)

CANDIDATE
PILOT
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Three | Flight Scenario Track your ratings
competencies /| Video i

Suabonal Anareness

Develops what i scenirios and plans 0 ConBngencies
ndudng further antcipation of the far ke

Has an awareness of the aincrall state n 25 enmironment
(inciuding peopie). projects 10 near Auture and anbicipales

Does not o¢ incomecty idenafy the state (changes), does not
SOOK UpCaes

Problem sohving and Dedision meking

Anticpates futwe states, effects and nisis, is pro-actve

Evaluates (potental dentihies nsk, considers

Does not entify these is a problem. Does nat indicate what
must be done. Does not adjust plan where necessary

Identifies and applies at the comredt moment the procedures
ACCOMANG 10 PUDESHES CPEAnNg INSrUCIIONS

Execute the presc s and opevate the systems
mstances

Unacoepztle ’ 00:20:48 / 00:42:54 (((’ Press icon to test

/

Play and Pause only — S~— Test your sound (!)
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FOUR FLIGHT INSTRUCTORS
OVER THE SUMMER

ALL CREWS RATED
(4/10 MULTI-RATED)
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Flight Session: Pilot 3, Competency: Situational Awareness

instructor
Exceeds -4— M6
M7
8
M1
Meets -3
4]
: — ]
= ]
| .
"g Below -2-
o L
o
Unacceptahble -1+ ‘-I
L
-0 T T T T T
00:00:00 00:10:00 00:20:00 00:30:00 00:40:00

Time
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Pilot 10 DM (Data distribution spread, Resolution 2 min)

0.5

0:00:00 0:05:00 0:10:00 0:15:00 0:20.00 0:25:00 0:30:00 0:35:00
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Pilot 4 SA (Data distribution spread, Resolution 2 min)

0:00:00 0:05:00 0:10:00 0:15:00 0:20:00 0:25:00 0:30:00 0:35:00
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MENTAL
INPUTS . NODES REPRESENTATION
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RWY27

ATC

Climb 4000

MI
Mi

H 4
BUS failure
ECAM

PROCEDURE

HMI

ECAM status

AP s off, electrical

Project #6
HUMAN
PERFORMANCE
ENVELOPE

Airportsand Limitations
for landing

Workload
runways

Captain
made an
error— loss
of trust

problem, fly the plane

Failure will impact the
landing (INOP sys)

New weather

Starts APU
Only

Bremen

Emergency
Fuel

Hard landing + Tail
wind RWY27

Backup in case of
EB failure

LAPA
P
P

F
F

im ions

for landing?
No automatic
rollout possible

Li
P

Complicated

AP disengaged PF
at 80"

F

landing

M Control change if PF

PF visibility

visibility =0

I

]

i

i

]

limitations 1
i

I

if landing is in
Bremen, 09 only

electrical
problem

Fuel is critical, impact all the end of the fligh
Emergency declared

CWnota
problem for
Use of the landing
RWY extension

is possible

Captain’s
visibility is not
important

it
P
= PF
Ice on my
7

“take
control”

SAFETY | FUTURE SKY

LANDING

Captain cannot land PF switch

SITUATION
AWARENESS

DECISION
MAKING

(51715"/2050kg) Start

(48°39"/1946kg) Start LAPA 27

Descent &
Approach 27

(47°44"/1903kg) End LAPA 27

Does not notice fuel status

and wind shift (however, he

asks new weather and ATC
didn’t transmit it)

{42'21""/1694kg) Go-Around

GO Around

- Not mention of fuel
status
- He understand the
impact of landing
distance (Tail wind)

Understands the
consequences once read
from ECAM/OM.

With the weather
situation, decided on
landing 09.

(38'56"/1557kg) Bus Failure

AC BUS Failure

(28'52"/1154kg) Request vectors
Back to Bremen

Slow in accepting new
information. Mentions
CAT2 issue (Chose CAT2 in
LAPA). He misses QRH.

Mention of fuel status

Combines technical failure
with changes weather
situation, decided on

landing 09

Passive in decision making,
leaves the decision to ATC
or PF

(28'35"'/1143kg) Start LAPA 09

== (22'24"/896kg) PF shows LOW FUEL
Second LAPA
calculation

(18'10"/726kg) End LAPA 09

(10'34”/422kg) Nothing found in OMB

Misses elements : Control
change if PF visibility = 0

(10'33"/422kg) Complete briefing by PF

Approach

* *
* FUTURE SKY

*** SAFETY

Pilot 3

(51'15"/2050kg) Start
(48'39/1946kg) Start LAPA 27
(47°447/1909kg) End LAPA 27
(47'06"/1884kg) Briefing for RWY27
(42'21"/1694kg) Go-Around

(38'58"/1558kg) Weather requested by PM
and not transmitted by ATC

(38'56"/1557kg) Bus Failure

(37726 /1497kg) Capitan start ECAM
(3639 /1466kg) PM continues ECAM
(36'21"/1454kg) ATC request climb
(35755 /1436kg) No climb realized
(33'49"/1352kg) ECAM finished
(33'33"/1342kg) PM suggests to start APU
(33'10/1326kg) Starts APU

(32°49"[1312kg) Weather recalled by PF
(not transmitted before)

(29'59"/1199kg) Weather transmitted
(29'317/1180kg) RWY27 not passible
(28'52"/1154kg) Request vectors - Back to Bremen
(28'35"/1143kg) Start LAPA 09

(24'51"/994kg) Consider new airport

(23'50"/953kg) Ask for weather in Hannover and
Hamburg

(22'38"/905kg) Consider going to Frankfurt

(22" 24" /896kg) PF shows LOW FUEL
(21'41"/867kg) Emergency declared
(20'04"/802kg) Message to cabin
(18°10"/726kg) End LAPA 09

(18'02"/721kg) PM talks about the 300m extra meters
(15'26"/617kg) Checking OMB

(10°34"/422kg) Nothing found in OMB
(10'33"/422kg) Complete briefing by PF
(10'17""/411kg) Ice on my window
(10'05"'/403kg) Change control requested by PF

(09'12"'/368kg) Touchdovin

r
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AWARENESS

Performance =
.354 * (25.935* HR + 41.075 *EYE - 61.495) +. 285 * (28.928 *HR + 44.242 * EYE -

68.747) +-.446 * (-42.2185 * HR + 31.697) +.313 * (25.935 * HR + 41.075 * EYE - 61.495)*
(28.928 * HR + 44.242 * EYE - 68.747) * (-42.2185 * HR + 31.697)
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SCENARIO 1 N HUMAN
PERFORMANCE | % Y
\ ENVELDPE

PREDICTED

i Performance = PERFORMANCE

\----_I

VALIDATE
HPE EQUATION

SCENARIO 2

@
o
=
@
=
o
o}
L
—
o
a
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S Il Il Il Il BN NN DD DD B B

Inputs

Standad Phase

Pilat 1

Fuel

Descent & Approach 27

Fuel + Climbaoo

Fuel + Godround

GO Around

LAP'TMI?
=

Fuel + BUS Fallure + ECAR stal

Fuel + New weather + Arparts
status

AC BUS Failure

Fuel + RWY2Y not possible

GO Iaun:l (Critical fuel)

ﬂ PROCEDURE
I:DIDER MEW AIRFORT (FUEL)

RWIHIFI’ [WIND)

Warning LAPA

Second LAPA calculation

LAP'?WYD‘B [Warning)

Limitatians for landing? + No
autornatic rollout possible + A
disengaged at 30"

PF visibility must be =1

*‘-

Approach

“lee on my window

GMlKnowledge about landing limitations)

CORHBAwareness about PF visibility = 1)

T

SAFETY | FUTURE

) dum

-----I

Pilat 2

Pilot3 |[Pilotd |Pilots

Pilat &

Pilat 7

Pilat8 |Pilat3 |Pilot 10

Pilat 1

Descent & Approach 27

LAPA RWY27

GO Around

Climb4000

GO Around (Critical fuel)

AC BUS Failure

ECAM PROCEDURE

CONSIDER NEW AIRPORT (FUEL}

RWY SHIFT {WIND)

Second LAPA calculation

LAPA RWYDE (Warning)

Approach

OMB [Knowledge about landing limitations)

ORH |Awareness about PF visibility = 1)

LANDING

SKY

Pilot 2

Pilat3 |[Pilat4  |[Pilat5

Pilot &

Pilot 7

Pilot & |Pilot3 |Pilot 10
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PERFORMANCE
ENVELOPE

EVENT 1

INPUTA
MENTAL REP |

INPUT B MENTAL REPII
EVENT 2
MENTAL REP 11I

’

i

Performance

" 4

VALIDATED
HMI DESIGN
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