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system operates.
C Interdependencibetween componentsyropagationof disruptions etc.

Obijectives:
ABuild model able to catch complex network effecta day of operation.

AReviewand complementmetricsthat could be usedo measuresystemic and
network effects

AAnalyse a few case studjassing the model to simulate a typical day operations
with various alternative mechanisms and the metrics to assess their impgctes
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The MercuryABM

AMercuryisa Europeanrscale simulator developed over nearly a
decade.

ALast version has been developed in Domino and features:
ADetailed description of a day of operatiom¢-tactical/tactica).
Alndividual passenger trackipincluding connections.

AEuropeanscale 800 airports, all flights (30k) amdx(3.4M) arriving,
departing, or connecting at a European airport.

AMonte-Carlo simulation relying on a high number of tailored
distributions: various delays, connecting times, cancellations.

AAgentbased paradigrgroundairports, network manager, airline
operatingcentres flights, EAMAN, etc.
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Airline cost function
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Scenario

AModel is calibrated oneal datafrom the 120 Sept.2014, abusy
but not disruptedday.

AThis is thestandard baselinfor the results.

ADomino defined atressecbaseline is order to test the
behaviours of the mechanisms In different environments.

A 30 minutesof delay in average against 11 for the standard baseline

AA scenarias then:

AA baseliner the applicatiorof different mechanismallowing the
agents to mitigate the effects of delay.
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Mechanisms

Domino explored three mechanisms:

AdDtrajectory adjustments(4DTA): combination of wait for
passengersWfP) and speed adjustments (DCI).

AFlight prioritisation possibleflight swapping(UDPP) for flights
airport regulationat arrival, among own flights and between
companies.

AFlightarrivalcoordinationn Extendedarrivalmanager (EAMAN)
with different rules and different horizons.




9th SESAR Innovatidays ‘. SESAR x

. 4

2 ¢ 6 December2019,Athens Greece ¥y *

4D trajectory adjustments

Level (- rule of thumb:

AWait only for premium
passengers up to 15
minutes

AProbability ofspeedingup
based on expected delay.

delay recovery —
probability ©
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4D trajectory adjustments (cont.)

Level 1:

AWfPbalances two costs:
A Cost of delaying passengers ready to board (incl. connections).
A Cost of paying for rebooking c#accommodatiorfor connecting passengers.

ACost index is decided at top of climb and balances:

A Cost offuel.
A Cost of delay.

Level2:

ASame decision but Cl is assessed WifR
AOptimal Clsassessed twice: before departure and at top of climb.
ACan slow down with respect to the nominal speed.
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Classical metrics

ABM allows to have aigh number of observablean the system.
Consolidated metrics:

AFlight departure/arrivatielay,
APassenger final arrival delay,
ACost of fuelpaxcompensation, etc.

Results oMercuryare stochastic: oneutput isaonerealisation
C statistics are needed on the output




