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The Sortie Generation Rate (SGR), which measures the number of sorties that an airbase can produce per unit of time, is crucial for

assessing operational capacity, However, the unique spatial and environmental constraints on aircraft carriers complicate the direct

application of land—based SCR studies to maritime settings, This study introduces a framework for analyzing the Sortie Generation

Process (SGP) on aircraft carriers, using discrete event simulation adapted to these constraints, This approach conceptualizes the

SGP similar to a logistics and production system, wherein sorties are systematically generated through the operations of the aircraft,

The proposed framework defines and implements the necessary simulation functions with the discrete event simulation method for

the purpose of SGP analysis, Through a series of experiments, this study demonstrates the framework’s effectiveness and its practical

applicability to aircraft carrier operations, potentially enhancing sortie generation capabilities in naval aviation,
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2. Methodology
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Fig. 1 Example of graph modeling

2.3 Simulation Framework
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Table 2 SGP data for experiments

Type of fighter Process Distribution Parameters Location
Start process Triangular 30, 40, 50 Parking area
Launching Uniform 1,2 Runway
. Landing Uniform 0.5 1 Runway
Fighter - - -
Refueling Triangular 30, 40, 50 Parking area
Weapon unloading Uniform 20, 30 Parking area or runway
Maintenance Deterministic 120 Hangar
Launching Uniform 45,55 Front node of runway
SAR helicopter Landing Uniform 45,55 Front node of runway
Refueling Triangular 15, 20, 25 Front node of runway
Lift down/up Deterministic 1 Lift
Common Lashing Deterministic 3 Parking area or lift
Unlashing Deterministic 3 Parking area or lift
212 CHSIEMSHE| =22 M 613 M4S 202414 8



sfjof & Zolct st =2 glof viX|=l= X7 |2 == Table
39| Z1ollAM MZ2 FAIE 2| LiollA MEH=|0jo} & Zio|Ct

Table 4, 5, 62| Zif= ZIZ} ‘start process, ‘refueling,
‘weapon unloading’2| &I AlZkS 80%2 EUS o] AlZzlolM
Zjo|ct 2t Zik= (ol S7fs101 MEo| O|2RIC T 24
She FAlSH FMIE WRiCE J2{H, O of|2f Zo| AAHXP80%
Olafe| H3ES 2oictn 7t f, o] 7|EE &5sk= ARe
=M= ‘weapon unloading’, ‘refueling’, ‘start process’ 2|12
basice| wA{0|ct. O|2FE F& sixlol| A== AlZio] SGRo
71 2 GE2 n[xle AR FEE 4= Uct wl2iM A shixof
JFE B2 XS Eefshe 20| 28802l & £ Qlct

Table 3 Results of basic experiments

N Case 1 Case 2 Case 3 Case 4
12 68% 68% 68% 64%
13 73% 74% 73% 73%
14 74% 75% 75% 74%
15 74% 75% 75% 75%
16 75% 81% 81% 81%
17 52% 78% 82% 83%
18 51% 72% 84% 86%
19 50% 69% 85% 97%
20 50% 58% 87% 88%
21 50% 50% 83% 87%
22 50% 50% 65% 85%
23 50% 50% 50% 83%
24 50% 50% 50% 63%
25 50% 50% 50% 50%
26 50% 50% 50% 50%
27 50% 50% 50% 50%
28 50% 50% 50% 50%

Table 4 Results of reduced ‘start process’ by 80%

N Case 1 Case 2 Case 3 Case 4
12 86% 86% 86% 86%
13 87% 88% 88% 88%
14 84% 88% 88% 88%
15 65% 87% 88% 88%
16 64% 82% 100% 100%
17 64% 65% 100% 100%
18 53% 66% 84% 100%
19 50% 58% 62% 100%
20 50% 56% 61% 62%
21 50% 50% 58% 60%
22 50% 50% 56% 58%
23 50% 50% 50% 56%
24 50% 50% 50% 56%
25 50% 50% 50% 50%
26 50% 50% 50% 50%
27 50% 50% 50% 50%
28 50% 50% 50% 50%

Table 5 Results of reduced ‘refueling’ by 80%

N Case 1 Case 2 Case 3 Case 4
12 86% 86% 86% 86%
13 83% 87% 87% 87%
14 68% 88% 87% 87%
15 64% 81% 88% 87%
16 62% 62% 100% 100%
17 53% 60% 93% 100%
18 52% 58% 68% 100%
19 50% 53% 62% 91%
20 50% 52% 54% 62%
21 50% 50% 53% 58%
22 50% 50% 53% 56%
23 50% 50% 50% 54%
24 50% 50% 50% 53%
25 50% 50% 50% 50%
26 50% 50% 50% 50%
27 50% 50% 50% 50%
28 50% 50% 50% 50%

Table 6 Results of reduced ‘weapon unloading’ by 80%

N Case 1 Case 2 Case 3 Case 4
12 83% 83% 83% 83%
13 88% 87% 88% 87%
14 88% 88% 88% 87%
15 90% 88% 88% 88%
16 68% 100% 100% 100%
17 63% 88% 100% 100%
18 54% 68% 100% 100%
19 50% 62% 88% 100%
20 50% 59% 62% 62%
21 50% 50% 62% 62%
22 50% 50% 56% 62%
23 50% 50% 50% 56%
24 50% 50% 50% 56%
25 50% 50% 50% 50%
26 50% 50% 50% 50%
27 50% 50% 50% 50%
28 50% 50% 50% 50%
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