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ABSTRACT

Factors influencing Operational Availability under
Spare parts Procurement Centric Performance Based Logistics

HAN Woo-jin
Dept. of Defense Acquisition Program

The Graduate School of Kwangwoon University

Recently, the military is struggling to operate the weapon system
along with a decrease in the operational availability of the weapon
system due to the advancement of the weapon system and supply
chain disturbance. Accordingly, the Ministry of National Defense of
Korea has reflected and operated the introduction of performance-based
logistics for the purpose of guaranteeing combat readiness by
improving the operational availability. However, there is controversy
over whether the operational availability of the weapon system 1is
effective in improving and maintaining the application of performance
indicators centered on material procurement, and analysis of how
material procurement affects the operational availability is required.
This study investigated how the number of MTBR, MTTR, and spare
modules, including the backorder rate of repair accessories, which have
the greatest impact on material procurement, affect the use of aircraft.
In addition, when a company improves the backorder rate for repair
accessories through a PBL contract, it was analyzed through anylogic
simulation to what extent the number of MTBR, MTTR, and spare
modules is effective in improving the use of operation. As a result, it

was confirmed that MTBR has the most influence on the sensitivity of



the operational availability use to the backorder rate.

Keywords: Performance Based Logistics, Operational availability,

backorder rate, performance indicator
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1 UAV 58 61 61 61 61
2 0} 168 292 292 244 244
3 K1 464 472 289 108 161
4 K9 136 139 142 87 178
5 | ARTHUR-K 135 147 148 142 166
6 »o|2 - - 146 244 219
7 A0S 37 63 87 78 110
8 | Lynx Q& 130 74 105 140 178
9 F-15K 781 845 859 1,524 1,097
10 | F100 QX 1,009 1,091 1,110 947 1,024
11 T-50 700 680 760 1,314 1,117
12 KT/A-1 93 189 126 111 118
13 otele - 0.1 52 - -
14 | 704A+E - - - 47 54
15 CH-47 - - - 872 1,184
16 | KT-100 - - - - 28
17 TAS-1 - - - 120 168
18 K21 - - - 420 287
19 2 - - - 160 160
20 E-737 - - - 339 275

B 3,711 4,053.1 4,177 6,958 6,829




o, dubd o PBLAA A7 @

=

=

o we}

_"

3

=
=

71 A A

=

I+

T W oy <R

m % ° =
= A o i
el o
AT
X do B
oo H <

VvV o= &
A
T DB W ]
el < sl WT
O

= 9
A= " rh M
S oW W
2 AN
o Zm
o o

e )

o)

ﬂ_ﬁ < = AR
i ) or >

T 2 =
N A
Noo.e oF
FOE T
TR ) ot ﬂyl
woE m X
- M o
T S om X g
o 2 ® AR K

FAES 7

<71¥ 1> PBL A
<29 1>¢ PBL &3 2840

1
T

= T PBL ARQlelM AAlzgd SHom AJaA]

2). 9]

i

5
T
)

it

(



AA sEe] AR E

, 2023), 4

oy
&
i
;Ir.”

0

PBL Al A AAlzd 2419

=]
-

H

<E 2> st F+9 PBL AutA]

=i
1o m™
(o
S | e °
5 | e °
E (e e o | @ o o °
mm%g ®
M o e o6 o o o [
=Z
%%%% )
o
7]
~ Ui
LRI R R | R ]
™3 ™3 — Al — AN ™3 ™3 ™3 ™3
— N — o\ — al
T N SR
IH
| X
- <_ B3 © 2Rl
v L= T L3
HOrH

CERE

SR ESJOERE

5&_

_?4

HEAd das

Ay

fhaw A
H

Ho

ol

=3

A -8-sf gk o



2] o)io] A7|¥ 1 YTHGlas, 2020).

1
T

)
%

P
T

HH
L

Mo

B
PBL A

=2
=

Aldleld -1 #A

CES

3

T

3

8 o MUH-1,

9]

1
.

—_
o

A EE TSR Al AHvbeE

ofpy

o
;OO

A A

7] A

=
T

7o) vk KF-16 #

o we FF7l 7t

FES Anylogic Al E#o]H S B3 i



o
o,
=)
)
N
2
1o
@)
&
=
e
—d
2
—_>l4-'4,
k=
rir
e
-z
il
Y
w
N
i

!

w
e
c
N
2

ot} MRO 7|dell Al fletat= Aol F7ksta vk O&Me] b= %
vl o] 7bsEd T gl d3%s H A7
gst7l S AR HTH
(Kim, Cohen, & Netessine, 2007).

71 w3 QA B AR e B Y 5 AshY AR AE T
WshE AL 7|Nke g o]Folx wWHhH PBLE Ao AdE vl
Aol 35 £tk A=, PBL stolA <lxle] fAIRFE ALEH FHF
, ARl Tl wet A EEH= Aol oy} o] o

£33k 4= 9l A 7ho] gl A EEH(Ng, Maull, & Yip, 2009).

PBLe| oist A& W 5dE PBLS “Alokel] s AFFoi(AHE

e 2T AR AL, AdRAE HAL B QAERE A= 2

v}

_—

o
)

o2 33 YTHU.S. DoD, 2016). &= =i 437wkt F3

ol PBLS “io] oH4d J1EE u4S 98 JAs FolAGe A2
o] ARAE B Exs AN, 1 Ao wd grhg g A F
sAge= AR'2 gestn Ak =, PBLY A4 giteln o]g %



(Glas, Hofmann, & EBig, 2013).

=

i)

44,

2008) A€ d

T ox
o

2L

T



2. PBL 0|29 ZHdYY=a

ol Atk F kA9l AFH= oldl AZFeo] PBLe A e]™(Doerr,
Lewis, & Eaton, 2005) 432 <l PBL AlFAAIE fl&] Aul Fufx<l
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2018).
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Wynstra, 2015).
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~50% 5,500 74.82
~40% 5,500 79.89
-30% 5,500 85.76
-20% 5,500 89.61
-10% 5,500 93.15 4
2k %
MTER j1| iz‘ 2:288 gg:% = 0.0242*z +0.7772
20% 5,500 98.41
30% 5,500 99.50
40% 5,500 99.48
50% 5,500 99.66
~50% 5,500 99.10
~40% 5,500 98.46
-30% 5,500 97.98
—20% 5,500 97.10
-10% 5,500 97.06 A,
2k
MTTR 7:?,/:“ 21288 82:% = —0.0086*z +1.0053
20% 5,500 93.20
30% 5,500 92.23
40% 5,500 91.66
50% 5,500 91.01
—54 5,500 87.01
—4l 5,500 88.61
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—2H 5,500 93.76
— 1M 5,500 94.18 4
oOs A = o o
oli=s = j—lT]ﬁA 2’288 gg'gg = 0.0117*z + 0.8761
+2H 5,500 97.85
+3H 5,500 97.74
+4H 5,500 98.47
+51 5,500 98.58
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(%) |50 |-40]-30]-20]-10 7=t 10 | 20 | 30 | 40 | 50 |&=HE
—50 |68.768.9|70.571.5| 75 |75.876.5|78.9/81.2|82.8/84.6| 1.75
—40 |74.4|76.1|76.4|77.2|78.9/80.4 |84.6|84.6| 86 |87.9/90.1| 1.59
—30 |79.9/81.2/81.5| 84 |84.8/85.6|88.4]89.7/91.6/92.9/93.1| 1.44
—20 |83.5/85.5| 86 |87.9]90.3|91.7|93.4|94.2|94.8/95.1/97.4| 1.36
—10 |87.1| 88 |90.2/91.3]92.7/93.4 |94.4| 97 | 97 |98.7|98.8] 1.29
J1 232t (90.2]90.4/91.4/93.7| 94 |95.2(96.3/97.2| 99 [99.5(99.5| 1.07
+10 |93.8]93.9/94.2/95.6/96.9/97.1| 99 [99.4]99.5(99.5(99.5| 0.77
+20 | 95 |96.2|96.2|97.2(97.6|99.1 (99.4]99.6/99.6(99.6/99.6| 0.62
+30 | 97 |97.1]98.3|98.8/98.8|99.4 (99.4/99.5/99.6(99.6/99.6| 0.65
+40 |97.6/97.8]98.7/98.9(99.3|99.4 (99.6]99.6/99.6(99.7/99.7| 0.20
+50 |98.3/98.7|99.4]99.5(99.5|99.6 (99.7]99.7/99.7(99.7/99.7| 0.30

——MTBR(-50%) ——MTBR(-10%) ——MTBR(+30%)
—e—MTBR(-40%) —— MTBR(| 22} MTBR(+40%), -|
MTBR(-30%) ——MTBR(+10%) —=—MTBR(+50%)

—— MTBR(-20%) —— MTBR(+20%)

0.7

0.65
-50% -40% -30% 20% -10% 0%
3

<71y 10> 2 7483 MTBRO| we $4714%
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