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A Study on Improvement of Performance Index by
Analyzing PBL Application Case of Red shark

Jung-min Choi

Department of Marine Military Science

Graduate School of Korea Maritime and Ocean University

Abstract

In recent years, the Ministry of National Defense has determined that it is
difficult to maintain the advanced operation system with limited maintenance
assets such as maintenance personnel, facilities, and equipment that the
military possesses. Therefore, the application of performance based logistics
(PBL) is selected as an assignment for military operation. The Red shark PBL
project is an on-going project that was signed in 2011 for the temporary

inspection and maintenance of Red shark by the company L and the Navy.

In this paper, we analyze the performance index and application effects of
the F-117 PBL project currently being pursued by the US Army in order to
improve the performance index for the Red shark PBL project, and study the
management environment and logistics support characteristics of the Red
shark weapon system. In addition, the predicted value of operational reliability

and maintenance level set up in the development of the Red shark, and the



repair and failure case of Blue shark and Haesung-I were analyzed. As a
quantitative index, combat readiness, mean time between failures, cost of
repair and customer wait time were selected. And qualitative index were
selected as technical satisfaction, management satisfaction, subcontractor

satisfaction and battle unit satisfaction.

In order to set the weightings for each performance index, the relative
importance of each performance index was divided into five levels and
compared and analyzed using hierarchical analytical decision making techniques.
The importance of quantitative performance index are in order of combat
readiness, mean time between failure, cost of repair, customer wait time, and
the importance of qualitative performance index are in order of technical
satisfaction, battle unit satisfaction, management satisfaction, and subcontractor

satisfaction. Weights were assigned to each index according to the results.

In order to set the target value for each performance index, we analyzed
the RAM predicted value of Red shark and the repair case of Blue shark and
Haesung-I. The target value of the combat readiness was estimated by
multiplying the predicted value of the combat readiness of the Blue shark and
the Haesung-I flight body. And the target value of the mean time between
failure was estimated by average the predicted value of the Blue shark and
the Haesung-I flight body. The target value of the cost of repair was
determined using the Blue shark’s cost of repair. The target value of the

customer wait time is predicted using that of the Haesung-I flight body.

As a result of 4th performance evaluation of Red shark, the problem about
each performance index was confirmed, and some unnecessary performance
index were removed and weights were adjusted through the questionnaire.
Among the quantitative performance index, the mean time between failures
and the cost of repair were excluded. The reason is that the mean time

between failures is determined at the design of the Red shark, and is not

_Xi_



suitable for the characteristics of the PBL project to measure the performance
for a certain period of time. For the cost of repair, the failure occurred only

once during the evaluation period and the target value was set too low.

In the case of qualitative performance index, the evaluation was done
through the questionnaire, so the subjective opinion of the questionnaire
tended to be over-reflected. The most important performance index of the
Red shark PBL project were proved to be combat readiness and customer
wait time, and will be used in the evaluation of Red shark’s 6th performance

and to be performed in the future.

KEY WORDS: PBL; Matrix; SSR; CWT; BCA; AHP; DEA; Red shark;
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238 AL,

A3 ZHAXEE MIBFSF B5&(Fill-rate)S 283ttt 7]

A FE& SikorskyAl, Locked MartinAle} A 71AQIMEIB @ FAF A0 R
7HEEE A %—?‘ﬂoiﬁr. H-60- 714,

AkS A

A, Ae)A #oly o8 TR PBL AekS B3 %
o, Ax=A Az oF 31,285,10082] A2 @Jﬂr% A
a9

S, 43 FHAERE

ZZu| ALY Ho] STHY #lo)H(AMDR: Air and Missile Defense S-Band Radar)
RaytheonAte} A 2437}

¢} #olr ME EA7](RSC: Radar Suite Controller)=
A 7HA kS

Sl =2A

Adsian. &5

tosEe Y 5% FF

Table 5.4 v 8= PBL #-8A+d|

At Hlo] glo]t= Flight I Arleigh Burked +
HjALL ®Fo] #lojr ot

2874 29 Al kA A Ak=d H] 31
_ . Boeing & o N .
F/A-18 Overall Maintenance 1770 <A 15.99% 01~"1010)
T-45 Engine Maintenance Rolls Royce 0.9¢% '08~"13(5d)
Lockheed i1q
MK-41 P 2 YRS 39 Martin 5.04% 11~"13(2d)
APS-137 Radar snp
— [e3] ~
P3C-AIP S pa - Raytheon 1.299$ 06~"16(103)
1-53 Platform Dynamic Component Sikorsky 2.299% 06~"11(6'4)
107) <=2 % AH) Aircraft 1.249% "10~"15(514)
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AH-64 o}u}x] &A7]9] ¢ IFHEELS HYAFL M-TADS/PNVS(The Modernized
Target Acquisition Designation Sight/Pilot Night Vision Sensor): &3] = nlel AF2}
Aeks AAsHA L, *éTJrX]ET‘:— B E7H84(SA: Supply Availability)S 2 8-3}4]
ATEHE Avlzs 3% 39, Andy, 5, 43, 5F @53
Solth. ofutx] &r]e] 2013 *éﬂr—i‘—@ Ao W= BAIAE A Hsk= D
14374 PBLY By 7HEA a7E(ET 19 oW BRaEEA])E 85%A S
U Aa= 93%= 248kt 2013\ 3 afollvt 1,081%F 2 AR AlEA
H-&3 5265 g REF =33 v§ AaAE AFAL, 1,296A1312] G

28 Ao  AdY Aoz Frst T

2
o

Table 5.5 7] &< PBL & &A1&

287 28+ 4 A FAA A=Y H 1
TOW Spares management, Raviheon 0.649% | '01~'05(5)
ITAS repair y 0121 | 07~'119()

Strvker Interim contractor General 8.84% '02~'04(34)

y logistics support Dynamics 1549$ 07~"12(64)

AH-64D Maintenance, Logistics Boeing 1.799$ '07~'09(3d)

Rotor Blade . i s
CH-47 Ay, A, BE Boeing 1.99% 12~’16(53)

2~a) B A = ;

V=29 g T 168&F= Bell Helilcopter 9901 12-"1665)

EEFAL Boeing

TUAW Platform AAI 1.849% 123749

Shadow
B 1,2507) 3% 2 Sub-System | Maritime helicopter o 11150414

=60 TuY g 2 Support Company 1418 1~15(4%)

HIMARs | Fre control System, lamncher |y o 4poeq Martin | 09918 | 08-"1134)

HE/A80 =/
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ATk 2013 2,048%F 2] AR} A=A v]EF 21637 € RE =%
3} v§ AFaRE AFAL, T LI0AZY BH 285 HaAZE F AU
2oz HI7FsATHITL
Table 5.6 7| & PBL % &ALz
2 &7 &9 AFAA | AkFY H] 3
C-130] /1A Maintenance Lockheed | \ya | 02~12008)
Martin
A 72%0l N FE = Lockheed o o
_ ~ 3
F=117 153 o] Maintenance Martin 19.7418 98~03(8'3)
F_99 Power distribution system SMITHS 0.591$ 10~'19(10%)
Life cycle cost Magt. Aerospace
B-2 71 A 7 A Northrop N/A '07~'08(14)
TSSP Depot/Supply Chain Maintenance | Grumman 0.39% ’09~"10(1)
714 A Northrop e 11-712(30d
ISTARS Total System Support Grumman 54218 11-1333)
. . 499§ "04~"08(513)
C-17 Overall Maintenance Boeing 11715 12~'21(10)
E-8 Total System Support Northrop N/A 00~"06(6)
Grumman

5.2 PBL Azt g1 A3}
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PBL <8 &dxt= Fig. 513 o] @79} A
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99. 2.21 | EAAH DEVICE 1 5,779
'01. 6.26 | -=A o] F |IF GENERATOR 1 4,758
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v &

AZLA | FAEES AAFF 4%(%%)

cEEa

07. 1. 3 HAAH VENT SCREW 1 43

07. 1. 5| A=A F A61 PCB 1 16,325

07. 1. 5| f+=Ao5 | IF GENERATOR 1 | 4,758

06. 4. 3| FHAEHE A CABLE 1 ] 3,267
'09. 1.28 | HAH K307 RELAY 1 70
, FAST GUIDE

[ 5]
05. 8.14 | Fr=A|o] F DEVICE 1 15779
01. 8.17 | AFEHFH Q-J-LAMP 1 128

'02. 9.24 | AF5 55| BAT' SEC. SHELL | 1 30,806

05. 6. 7 A%EER| Q-I-LAMP 1128
08. 214 frEAlo | POLDIPE s
08. 214 frEAloy | L DIPE s
01.11. 2 | AGEFR Q-J-LAMP 1 128
'02. 3.20 | +=x1&X | AFT PROPELLER 1 7,944

'02. 6.19 AFT PROPELLER 1 7,944

4
o
o
{r
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v &

cEEa

1L A; A RF 90
02. 9. 3 AFT PROPELLER 7.944
'08.11.21 MOTOR 50,866
08.11.27 LIMITER 8,127
04, 7.15 KMT2 PCB 2,035
02, 5.20 DEI 2 PCB 3.814
02, 5.20 FA;EV%;DE 5,779
08. 5. 6 A CABLE 3.267
'05. 5. 9 FASEV%;DE 5,779
06, 4.24 KBE PCB 3,047
06, 4.27 10,150
03, 4. 2 A312 PCB 1,394
07. 3. 5 5,332
07. 3. 5 KBE PCB 3,047
05, 2.1 A312 PCB 1,394
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1L A;

ALA FF

v &
(A

A8

'99.10. 4

FAST GUIDE

DEVICE

5,779

'05.11.24

FAST GUIDE

DEVICE

5,779

'08. 5.29

A CABLE

3,267

'00. 4.14

24V

STABILIZATION

7,819

'05.10.26

VHL

4,591

'05.10.26

DRZ2 PCB

3,316

'04. 2.19

CASKET

37,391

04. 9. 1

A CABLE

3,267

'02.12.30

A-CABLE

3,267

'05. 6.23

CONTROL SV4

3,580

'02. 3.28

PRESSURE CELL

7,113

'08. 5.28

A CABLE

3,267
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D. 3|4-1 AnAH

D.1 7] EXH| &

Table D.1 sli/d-1 =7] FxpH]&

A ARAE | AR
) H] 11
T F g =R A I
3l A -1 4,420,000 ¢ 1,145,199 < 5,565,199 ¢ -
D.2 I AALH
Table D.2 sl /d-1 aL7At#
1RYA | FEYA | FAER | RARE | 4% TR w3
'07.10.16 | '07.11.28 SRR CIP Al A 1 A A7 H
'07.11.22 | '07.12.13 IS Al 1 A A7 H
g omarl 1 ARA |
, , 2ogse)
08. 3.25 | 08. 5.28 oA
T o
asy | BMF | 1 nzdm QAR
0. 116 | 09. 428 | wA® @A | 1 QA
00.519 | 09. 618 | wA®  gan | 1 QA
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