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Abstract

This research describes the functional requirements of anti-ship ballistic missile (ASBM) defense systems,
which depend on the threat characteristics of the ASBM. Recently, China has carried out a training launch of
the DF-21D strategic countermeasures for the placement of Korean terminal high-altitude air defense
(THAAD). The ASBM is being used as a primary means of attacking aircraft carriers, using an
anti-access/area denial (A2/AD) strategy. Considering the missile technology connection between China and
North Korea, there is a very high probability that North Korea already owns an ASBM. From this point of
view, work with Aegis operational concepts provided implications for an ASBM threat. Utilizing quality
function deployment (QFD) based on the operational concepts, the functional requirement were calculated.

Eg

2 AT diFgemv] AL (ASBM) ol Al Al tigt V)5 AL S =ESth ASBM o] A A <]
71 TS R EARL Y] P S Y. HT TS
A g o® et En|Abdl DF-21DC] HAA F S skl )
o] FHE dsrdor AMgEY. 53y T vAkd Ve
& 7hsde] wig Eh ol wAlelA A= ASBM
N o)A AFe +EMES EES AAEFA QFDE &83te] 7lE A

Key Words : Anti-Ship Ballistic Missile(t] &&= "] AFY), Functional Requirement(”]s 2743}, Ballistic
Missile Defense(EF% 1] A} Hfol)

o1 A7 F-(A2/AD; anti-access/area denial) %29
=

= 4l DF-21D¢ Khalij Fars ASBM(anti-ship
ballistic missile)& AAuj|etlon, Hgwm o

o
A F9 Aoz deid A1l MFEe ol o
e

Received: Nov 07, 2016 Revised: Dec 08, 2016 Accepted: Dec 09, 2016 7 98 Ao U BT A=AS osHow =g
1 Corresponding Author

Tel: +82-10-7623-8990, E-mail: onego778888@gmail.com 23l T HUF(ASB; air-sea battle) /I1'3S =43
© The Society for Aerospace System Engineering o



Administrator
밑줄

Administrator
밑줄


ASBM WoA| Aol Ay e 7]yt 7]

FRTAG B 99

olgke] Khalij Fars(Persian Gulf)& A
ASBMO. 2 HAFst 7| & Abgelo] s
AlZem, 300 kmel Hol AFARE 7T ot} &
gho] 71 gt %EUV}O] 7] AR} Irergk o] &
1HE uf 53 oI {FAS AF
ASBME /it 7hsajo] o

z
g g A S8 v IR 9 @)
2~

H
o
oSL' +
)

o

Ho

o

off
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2. ASBM #IgEA

Table 17} #o] DF-21D% 300kty e wAl7}
7Vs3t, MaRV(maneuverable reentry vehicle)&
MIRV(multiple independently targetable reentry
vehicle)® WHA]AH A4 o]&2] TEL(transporter
erector launcher)® kAl F%3H055%)ol A =&
g dAFelt[(5].  mI AAY FHE s
HGV(hypersonic glide vehicle) 7]1&S %83l A}
e 3,000km, = wisk 10 o]d7HA Akt
[6]. ASBM AAE AAFHEO: electro-optic), &
AT o] H(SAR; synthetic aperture radar), =&}
B (ELINT; electronic intelligence) 59 7155 K
3 994, #lely, UAV(unmanned aerial vehicle)
T 2 AlA RS Sfato] A EH o v g H
& 745 AAFEE JAE. 533 ASBM H
A TEAYEAE FRE e olEe Ag d=
Alotatell th&k A2/ADE $l&l Ab7E] 300 km, #Hol=
= 650 kgo| 1A|F3 Khalij FarsE 7|3}

of & FoltH7]. AE= ofgpr]otaol A A=Y
Aot E7kA] s =(SLOC;  sea  line  of
communication) B3& 3] AbAZ 750 km, #Ho]=

= 250 kg HNAZ=A DhanushE 7fste] &8 =
o] T}H8-9].
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Table 1 ASBM specifications

Categories DF-21D Khalij Fars Dhanush
Length(m)/ | 14 7/1 4 8.86/2 8.53/0.9
Diameter(m)
Max.
Range (km) 1,500~3,000 300 350~750
Payload(kg) 600 650 1,000
. Solid(1,2) . L.
Engine + Hybrid(3) Solid Liquid
Speed Mach 10+ Mach 3 -
Stage 3 1 1
Inertial +
Guidance Terminal Electric _
System Active Optic
Radar
CEP(m) 20~50 8.5 10
Launch Ground Ground Shi
Platform | Mobile(Ship)]  Mobile b
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Fig. 3 Derivation of required capability process

Figure 39 &8/ @AM dFFd
THH 2030004 AAE A, HFA, B FEA
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Counter Theater Air and
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%] transmission to ce
gst7] 98t 7 (what)S AlEdoF stx, AHE 79 Battlefield F1.2.1| AMD cell has evaluate the
Surveillance| A1.2 Evaluate =~ | ballistic HillSSﬂe Slgnls -
o2RE Bl gt BE(howe AQslor B A fircd signs | pp 5 ghatie o T
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o+ E|ow =Rl o= & AMD
peave TE e L Ao 11| ey S e
0}7] # st 7]—5(1'10“7) =1 Eo] ?Q‘:} %ﬂ]l‘: EH - force command relations
N = = operational AMD cell is construct early
3 grnAld 27 YRR JJr?i(taSk e ==3) Establish | plan F2.1.2| warning sensor operation
L 5 .. = - OPLAN _ sector
), 2eAlE AHtask) 25FH SF(activity) & =& A2.2 Control . ,
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o T (3R o e e T Asion The Ballste TsSe
FEATURE A4.1 Assign "~ | early warning radar
seﬁsor & Deploy the expected ballistic|
HOW MUCH ? F4.1.9 missile flight trajectory
sEsT BENCHMARK shooter ++“1 considered optimal force
WORS package
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Fig. 6 Nominal HoQ in QFD Track information | F4.2.2] ballistic missile tracking
information on ce
inf i AMD cell
A3 Create 4 AMD cell produces precision|
- = . ate a F4.3.1| track with sensor tracking
lﬂ—}_ﬂ] }\]' HOPOi X‘ﬂ 7‘-“ ~ 7]"%‘?} a1 X]"L (’9_]’\1 P ﬁ/—g— composite information
- B track AMD cell delivers precision
&=, FrH)ol o] & ooF = IFAQ U precision F4.3.2| track on the early warning
B B radar and shooter
EQF 7|nre] EIAA"o|th, EIA|AE EAA 7) Instruct the intel;ceptors
F5.1.1| assigned to the force
Vakel /}}i%%/}-} o] _H;_Xol-g_]q_gj /L]/q Uﬁl ‘T‘FH ;q./}_ o] package of AMD cell
Calculate shooting
=HE4E tr=vol(layered defense)E ©2 7 113f specifications and assign
A5.1 Launch | F5.1.2| armed ballistic missiles in
A Ao|t}k, 17 A E ZHhAalo g EIA|AES ballistic fllgl}'l{t stage by BMD force
I package
missile - -
=357 Yl eE ETAAH 7]Eo] oxFgE B T5 . N Induction of an interceptor
?“1—" 0]’ ] ‘v’] OH 1 = A ] =] ] <) ’] ‘l’] = 1 Intercept & Interceptors F5.1.3 mlS}S{lle by BMD force
/\4 A 7310 o) R o 5 v oA P package
Clas | a-dth oef gk g4l Al AHP(analytic assess F5.1.4 Check to intercept results
= = ‘"] and decided to re-intercept
hierarchy process) 7|H& &8st F=F7] 2 A3 F5.1.5| Report to intercept results in
- Y| the AMD cell
FA Fokel 10d ol FAFE A&7t @ uko](Delphi) 15.2.1| AMD cell determine the BDA
- ~ ~ _ = - < "7' " | assessment
& &8st dFo did Fo FFE JMEAE 4F AD.2 Assess Spread the results of BDA
BDA :
~ F5.2.2| assessment operations
Fatglom, Fig. 7 % Table. 33 o] Auzed b s
HoQ(house of quality)E 2HdS &3 7159 4454

=
=

E=ESH3i



ASBM "ol Al Al o] Alube] @ 71dk 7)5 @ A #-4 103

-]

F 1.1.1 Using sonsar

HER
[ FE

ET

T1 Buthefiold Surwilasce
A 1.1 Colect foed sigrs
1.2 Evabuate fired signs
T2 Establish OPLAN
A 21 Establish ece operaionl plan
A L2 Contrel eady waming Sesoes
T 3 Detect & Idary
31 Acquire fired Information of boost phase
A 12 Idensy ballsse missle
T4 Track
Ad] Asshn sensor & shooter
A 42 Acquire tracking indormation
A 43 Croate 3 composha track pracision
T6 bisrcegt & assess
A5 Lawnch balisc missle inerceptors
452 Assess BIA

BEE(MF 423

SHEE(AHP FETINX]

z¥

Fig. 7 HoQ in case of the worst scenario

Table 3 Top 5 functional requirements by the scenarios

Table 4 ASBMDS MoEs & MoPs

Rank Best Expected Worst
1 F5.13.(15.0%) | F5.1.3.(14.8%) | F.5.1.3.(14.8%)
2 F5.14.(121%) | F.42.1.(12.3%) | F.4.2.1.(11.8%)
3 F4.21.(9.2%) | F43.1.(11.0%) | F5.1.4.(11.1%)
4 F43.1.(7.7%) | F5.14.(10.9%) | F.4.3.1.(10.6%)
5 F511.(7.0%) | F422(6.9%) | F.4.2.2.(6.5%)
ol ik e A4S TP

A
Sl 29
gnel Hge

4n #4532

1
A4 2 Fel
EgFony
o7 AAEA
216] F5
A =E¥Y

Categories Description Objective
Pp Probability of detection 0.99999
Pr Probability of false alarm 0.00001
Pkin Probability of kill 0.98
Pia Probability of correct identification| 0.99999
Py Propal?lllty of correct] 0.99999
MoE discrimination
Maximum number of targets
MaxTgteng 4
engaged
o Probability of information 0.99999
exchanged
Maximum number of targets
MaxTgtirk simultaneously tracked 10
Tk Track formulation time 0.5 sec
Taet Organic detection time 6 sec
Teng Engagement time 60 sec
MoP | Teeng Re-engagement time 15 sec
Thin Time to conduct kill assessment | 10 sec
N Number of simultaneous 9
eng
engagements
AARE ME Pez Pad dEeAe 4974
g BAT HAS F AWOR ATl W A
= A, ASBME Woldly] 98l Fud #E 5
A BEuAY FEA A 2 Fud A o7
2thte]l oAy =4, =8 SEnjAld WA A F
ol A AGAAA, AENE B 2V AEAE gR
o Be4e WEstn gk,

Table 3014 =3 7574 el whet &84
(operatioal conditions)®} ¥ <=(standards)sloll Al s
Awprt
B} o Z(effectively) FHsF=A o it HZFH <

£ ZZd) ok gtl. Table 4= Table 39 7' &7
1 235 g yegngE st a4 =5 (tool)
SADM(Ship Air Defense Model)& 2H-§3}o]
Ailoltt, =&Y MoE(measure of effectiveness)
AR 2Fe] Zd g FAS w37 918k
o}7] ¥ ] (architecture)2] 592 X=o], MoP(measure

of performance)® A}P%7] A& Z3f 5w HE
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[4] Nimble Titan 14, Northeast Asia Threat TTX Particip
4, ZE 3l g5 of ZalA| ant Handbook(U), p. 23, 2013.
[5] H. Kazianis, “China’s DF-21D anti-ship missile has r
ASBMS ti7]19 AAQ To] v wste = eceived plenty of attention. But could it be made ev
omm wolAAe QAN=S FAF A7 = 9 en deadlier,” The Diplomat, accessed, 2014.
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