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Abstract

To address schedule waiting problems caused by resource conflicts, restricted night-time work win-
dows, and rectification-retesting loops during the commissioning stage of an airport automated
people mover system under non-shutdown construction conditions, this study uses desensitized
XER schedule data from an automated people mover project at a hub airport. Fourteen core activi-
ties and 17 FS/SS relationships are consolidated, and a timed Petri net model considering resource
capacity, work-window constraints, and rectification-retesting closure is developed. An SO pre-op-
timization scenario and an S1 optimization scenario are then established for comparison. The re-
sults show that, without changing the core engineering logic or necessary precedence conditions,
the system-level commissioning-to-rectification closure period is shortened from 216 d to 168 d,
the calendar span of the key control chain is reduced from 821 d to 592 d, resource waiting time
decreases from 155 d to 36 d, and the rectification-retesting closure period is reduced from 92 d to
64 d. The study indicates that the timed Petri net can represent multi-predecessor synchronization,
resource-window coupled waiting, and closure-loop transmission mechanisms in the commission-
ing process. Under the defined optimization scenario, key-chain priority, resource staggering, and
continuous window assurance can improve commissioning waiting and schedule performance in
the model. This study provides methodological support for schedule management, resource man-
agement, and optimization decision-making during airport complex-system commissioning under
non-shutdown construction conditions, and offers a reference for schedule optimization in the sys-
tem integration stage of large hub infrastructure projects.
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Figure 1. Research roadmap
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Table 1. Data processing and modeling dataset construction results

= 1. XER BRI SRR RIRENELSER

IS BRI R ST ST

J5 46 XER fFL 2 H 2645 ARk XER fEMr. WBS. H. T TR K A A
2 RS 359 {Fl WBS BiE. LR RLEH ETLR
IR AT 66 A 1Fk WBS. Kl TURAE. RN BRI S
BT T I WABLTR  XER FUMAJE. TR, A%  (F% Poi AT
LB AL 17 £ K F XER M. WBS g, Thugy TSRS BHR

DOI: 10.

12677/mse.2026.155102 1052 RS T


https://doi.org/10.12677/mse.2026.155102

SER Rl

BRI FR 9 RFIRLIH THFIhRE. BRIHHL FE S B e T
AMERUE D LR 6 KA LR WIEAENVARFAE . B D H T4 R 5 1 By
Rl E  sofitbaias. S1ftibiss FEHES A IR iEREvilad

VE: HZOZHERRIFIEM XER 58 30 TASKPRED < R ELIZIREL, M2454 XER iHX H#. WBS JZFAELM T
EPEMESER: RESE. @HS3E0 S1RE SO BUBIMR B, A T 5.
2.2. B I FEAHSEERIESEEE

RFEFIRERIRAR, AR BB, ThREFIE HIME R 66 ZWITRENLIAIFE N 14 ANMZO TR,
JEEES HI. WBS B TAEZHHES 17 % FS/SS X R, TS EEH XER X HMEFE
B, IR TS SR SR, AR I R .
23. FRAREREREOLAFRIRA

FETZO T FIEMECREAZE, ACHRA 9 RRBRIRES 6 NMENE DLR, FFEEM 45
AL N IR BT ARG BT Token U RRNAHN A & WIRELE 1 Token AN B, TPEANSEFRE.
24. BIEKRIR, #HESXASSHBLFIRA

BRI\ 739 XER JR 46804 XER HIIAIF . AR AR S A Bt Sy BB DU 2K . XER $RAHRL.
WBS. HIE TG 0 FS/SS XA BN, EHMTEZEMES, FWEER. &HEMFL S
SR T LA A TS AR ROR, AR S B Be B 55 4 I -

3. WAt Petri {RBIHEE
3.1. EHEGAR

FRALTE 5 X AN R B IS KRR LR KRG EWaii. ZRa B0, Ul B =i,
B 14 %0 TG NARTE ;. HARELOUE AT E . BN A ol TRPmgt Wk 2.

Table 2. Core commissioning activities and Petri net element mapping
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Table 3. Core commissioning activity relationships and FS/SS constraints
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Figure 2. Schematic diagram of the timed Petri net for the commissioning stage
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Table 5. Waiting identification results for key activities in the SO scenario
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