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The Study on Analysis Method of Mission Effectiveness of
Aircraft carrier based on M&S

Jun Hyeong Kim'

In this paper, we model the operation and control procedure of the ship’s aviation operational resources and

study a technique to derive the sortie generation rate as a ship mission effect.
The dispatch of a ship’s fleet consists of the process of monitoring and controlling the ship’s main resources

in real time and performing procedures for operating the ship’s fleet for air operational missions. The operation

results for these aviation operational resources can be expressed by the Sortie generation rate, which is the

number of aircraft on board. A simulator capable of operating and controlling aviation operational resources was

constructed by identifying performance parameters for each ship’s resources related to the performance of aviation

operational missions and modeling major functions. In addition, analysis techniques and analysis devices were

presented to derive the sortie generation rate of aircraft carriers. The validity of the proposed method was verified

by deriving the Sortie generation rate through experiments using simulators and analysis devices.
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Table 1. Classification and number of aircraft carriers

Light-sized Medium-sized

aircraft

Large-sized

Classification . N
aircraft carrier

aircraft carri

Appearance

70,000 tons 80,0

Displacement 00,000 tons

Aircaraft carried 10~20 30~40 50~80

10,000 ~30,000 tons

Queen Elizabeth-class(UK)
Liaoning-class(CN)

] UsATo - United kingdom 2

Status of aircraft Italy 2 = China 2

* ltaly .

.+ Thaland 1 Russia 1 USA 11

Country « France 1
-J 2*
apan - India 1

* lzumo-class are being converted into Lignht-sized aircraft carrier

Nimitz-class(US)
Gerald R. Ford-class(US)

Cavour-class(IT)

Maj jer cl .
SOT CAIMET €358)  1.ri Naruebet-class(TH)

carriers owned by
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Mission Pre-launch Aircraft
Preparation Inspections Launch
- Pilot d atio = Pilot
- Runway Safety check _
- Engineer Support

- Mo 5
- Mission Info Sortie
= Carry out mission
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Servicing Recovery Landing
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lubricating oil
check
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Table 2. List of feasible solutions

Sortie
process

Action Item Resource Parameter

Aircraft carrier Number of aircarafts
Aircraft Aircraft identification
Aircraft carrier

Aircraft desi

Number of pilots
Pilot identification
Pilot flight preraration time

Pilot designati
ilot designation Pilot

fuel loading capacity of carrier
Aijrcraft fuel capacity
Number of Servee Point
Refueling Timellitter/min)
Number of Aircraft Lift
Position of Aircraft Lift
Moving Time of Aircraft Lift

Refueling Aircraft carrier

weapon loading capacity of carrier
Number of weapon inventory
Pasition of weapen inventory
Mumber of Weapen Lift
Position of Weapon Lift
Moving Time of Weapon Lift
Weapon Transter Time

Mission
preparation

Aircraft carrier

Weapon Arming

Missile type
Weapon hanger Mumber of Misisle
system Time required of Armed mounting

Armed mountiong location

Heading rotation speed on carrier
Moving speed on carrier
Current position of aircraft

Move to flight deck Aircraft carrier

CATCC Aircraft movement scheduling on carrier
Mission Info Pilot Time required for mission briefing
Pilot Time required to check flight readiness

pliot check

Pre-launch Aircraft flight Info Weather condition{CASE-I/11/111)

inspections | Runway safety check| Aircraft carrier Time required to check runway status
Engineer support Aircraft carrier | Time required to check flight readiness

Runway safety check | Aircraft carrier Time required to check runway status

CATCC Check the aircraft on the runway
PSR/SSR Number of controlled area aircrafts
osD Wind direction/speed

Aircraft take off Carrier course/roll/pitch

Steering angle
Propulsion acceleraion/deceleration
Aircraft carrier Aircraft heading/roll/pitch/speed

CATCC Check the aircraft on the runway
Number of controlled area aircrafts
Aircraft PSR/SSR Aircraft distance, elevation, height
Launch Weather condition{CASE-I1/11/111)
ey ora fight Info Visible distance(NM)
Inbounds distance(NM)
Aircraft carrier Aircraft Height, Landing flight pattern
Aircraft heading/roll/pitch/speed
PAR Approching guide angle/bearing/height
Wind direction/speed
Carrier course/roll/pitch

Steering angle

Propulsion acceleraion/deceleration
Aircraft heading/roll/pitch/speed
Time required for mission debriefing
Aircraft landing spot

ECS

osD

Aircratf landing
guidance ECS

Aircraft carrier
Pliot debrief Pilot
Re spot flight deck | Aircraft carrier

Parking Heading rotation speed on carrier
Move to hanger Aircraft carrier Moving speed on carrier
Current position of aircraft

H32d HM2s 20234 6
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“The Air Plan will include the following inforn] @ Air Plan

- Flight Assignment
Aircraft No: 1
Pilot: 000

a.  Event numbers

b.  Launch times
« Flight Readiness Plan
12:00 Move to Flight Deck, (SPOT#1)
12:20 Armed AAW Missle 3ea (SPOT#2)
12:40 Refueled 1000, (SP#1) D
13:00 Take off, (Runway)

. & "
e Recovery times @ Data Parsing

d.  Mission

e.  Number and mod

« Flight Info

£ Total s Reference Time: 12:00 Time: Ed
- Totl sorties Weather condition: CASE-1 EVent | Flighr Deck Move|
Sea state: Lv 1 TYPe [ anger Deck move
g Sunrise, sunset, m Value Armming
« Mission Info Deck Refueling
h.  Date Mission: Trainn, Position ™ Piigt Boarding
Marshall point arrive time: 14:00 Take off
i Fue Mission Channel: 1 Landing
Contral Channel: 2 Flight Info
i Alertaircraft I
3 Normalization
No AIT: 8 Time Event Type Value Deck Postion
1 12:00 Move - - Flight SPOT#1
12:20 Armming Air to Air 3 Flight SPOT=2

12:40 Refueling - 1000 Flight | Service point#1
13:40 [Pilot boarding| - 1 Flight SPOT#3
13:00 Take off - - Flight Runway
Flight Info Mission 12 - -
Flight Info CASE 1
Flight Info | Sea state 1
Flight Info Mission Trainig

wlo|wlo|o|s|wlo]=

=

14:00 Landing Flight Runway

Fig. 2. Normalization of aircraft operation plan
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Fig. 5. Simulator for design validation of Aircraft carrier
operations command and control

Table 3. Simulator interlocking model
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Table 4. Settng performance parameters and ship loading
information for Simulator

?'/H = ‘7‘—9- 71'102 Dimensional parameters(DPs) Setting value
o ° . . Flight deck length (m) 260
Air Plan Editor * Create scenario and air plan Flioht deck width () =
5 . . . Hanger deck length (m) 140
Engine * Simulation time and event progress Hanger deds width () -
. * Simulation and status management refueling speed (itter/sec) _ 400
Alrcraﬁ . T Required time of moving aircraft lift (s) 50
. of onboard equipment functions Required time of moving weapan It (s 2
carrier . . : )
. Movmg a carrier Aircraft carrier model |weapon transter speed (m/s) 2
model . . Required time of loading weapon (s) 5
° Aﬂned transport and loadlngs reﬁmhng Required time of mounting weapon (s) 30
. . Pilot recovery time (s) 30
Aircraft N M_()Vlng alrcraﬁ . . Pilot mission brifing time (s) 10
* Flight preparation simulation Pilot mission debrifing time (5 10
model . Refueling and armed management Raqufrsd t?ms to chack runway st 5 10
Required time to check flight readiness (s) 1
¢ Aircraft, pilot status management truck maving speed (m/s) 03
Excutor ATC . P . g Mazximum weapons load 12
mOdel ° thht Prepa-ratlon C()Iltrol Internal fuel capacity dlitter) 2000
* Take off and landing control Weight empty (kg) 13000
Minimum take-off distance (m) 2
OSD * Generation of wind direction, wind Aircraft model  [Apply take-off pattern by CASE Apply
model speed, carrier position, carrier speed o s e ke o oy G ) =
* Aircraft detection and target creation Flight height after take-off by CASE-1 () 500
PSR 3 R | R Inbound distance (nm) 50
model | * Provide approaching glide, azimuth Marsaling point height (0 2000
and altitude to landing aircraﬁ Maximum detection distance (nm) 50
detection destance error rate (%) 1
Flight info | Provide flight info, sea state, weather detection bearing error rate (%) 1
14y PAR model Approching angle (deg) 20
model condition Approching bearing (deg) 0
* Receiving and storing interlocking zazeg' :"9'.2 mfgi - j
. . atety bearing (edq:
Analyzer information Loading infomation of aircraft carrier Setting value
. AnalySiS Of Result Number of aircraft 8
Number of pilot )
Number of weapan inventory 32
Number of service point 4
& 77 B 2] Al a Number of air-to-air missile 120
4. E"LI_E T 2 u Number of air-to-ship missile 120
Number of air-to-ground missile 120
Aircraft carrier model |Number of truck for moving aircraft 4
S 3lo] olBgyly B Ao o AlEolEE o Number of transter for moving weapon 2
FEEEe R ANt BAS 9 AlEHo[HE o rumber ol vanee :
> =1. 71 (e} = =] H = b i lift
830l I SAIE mefdiln. 2471E o8 e oo
—6]-0:] Eg] aﬁ Z’ /q__’(;)‘_ ‘E‘d 7‘5]_0% t:,;]’-xH 7] H]’Sg_é]:]l z:;—_]_ﬁo. [Truck pasition (deck, spot) Hanger deck, Spot 1~4
Transter position (deck, spot) Hanger deck, Spot 9~10
17,]— i]ﬂ éﬂ% Q‘;’l@’giu‘] xﬂ?__?]: ?:}_?‘ﬁ-:q'E -E‘%j, Service point pasition (deck, spot) Flight deck, Spot 5~8
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M&S 7|8te| &87| 28&Y URENE A WY o7
ka A o Q A&l = Aircraft ID 1 2 3 4 5 6 7 8
4'1'2 ‘J— H7] il o A]Q ég Z] Start moving from hanger deck 0 0 0 0 970 790 1260 1080
= o = [e} = = = Arrived at the aircraft lift 40 40 40 40 1050 870 1380 1120
Q'ZH 7] 1—%75112 }}H /‘é’é‘ H‘d’ @%‘ ]—é‘ Table 5 U] Get in the aircraft it ) ) 140 140 1050 870 1380 | 1120
F' 6 7]’ }\‘] X—] _ Oj] /Lq ;{—]E] Als_] o ]— Start moving from Flight deck a0 a0 190 190 1100 920 1430 1170
1. 61 O kel 3 Sl a7 Arrived at armed spot 170 170 230 230 1180 | 1000 | 1470 | 1210
g J’]— & ] =0 ]’MT;]‘ 2o B¢ ]oﬂ —4 H = H ] Start refueling 170 170 230 230 1180 1000 1480 1300
[e] sl & /\ 1 31 Refueling completed 470 470 530 530 1480 1300 1780 1600
1.0 ﬁ]go] /\g éE]Oi /\IEE{]O]HE‘ Z‘“—(‘l)_%q-' Start armming 470 470 720 720 1480 1300 1780 1600
Armming completed 710 710 960 960 1720 1540 2020 1840
Arrived at runway 970 790 1260 1080 1980 1620 2320 1960
Take off 970 790 1260 1080 2080 1620 2320 1960
Table 5. Setting an aircraft operation plan
Weapon transter ID 1 2
Assigned aircraft ID 1 3 5 7 2 4 6 8
Dimensional parameters(DPs) Setting value Start moving weapon inventory {0 - - - ]
Arrived at the weapon inventory B 5
R R Start loading weapon 5 5
MNumber of aircraft (unit) 8 e & - - - =
Arrived at the weapon lift 180 - - - 190
o . Reference time (hour) 12 Get In the weapon Iift 180 - - - 180 - - -
Mission info " " Start moving from Flight deck 200 710 960 1720 210 710 960 1540
ngh't time (hOUI’) 1 Arrived at armed spot 210 720 970 1730 220 720 970 1550
Formation Sin IE Start armming 470 720 1480 1780 470 720 1300 1600
g Armming completed 710 960 1720 2020 710 960 1540 1840
Re-take-off count 0
Service point (unit) 4 Fig. 7. Simulation result data set
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Table 6. Sortie analysis result

Analysis ltem

Result

Sortie generation rate
(Number of sorties/hour)

22.86

Sortie generation

1 Sortie genarstion average time(s)

998.75

performance

1 Sortie genarstion minimum time(s)

790

1 Sortie genarstion maximum time(s)

1260

Total Flight readiness time(s)

900

Lift move time(s)

50

Flight readiness time

Refuel time(s)

300

Weapon mount time(s)

240

Aircraft move time(s)

310

Total waiting time(s)

98.75

Aircraft lift wating time(s)

25

waiting time Refuel service waiting time(s)

12.5

Weapon mount waiting time(s)

47.5

Runway waiting time(s)

13.75
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