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A Case Study on Sensitivity Analysis of KHP Total Ownership Cost
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Abstract

KHP project sets total ownership cost as the target cost by applying CAIV and
administrates total ownership cost through compromise analysis, a periodical estimate
and management of design alternatives for each development. Based on expected cost
results, sensibility of total ownership cost is analyzed complying with the change of
reliability, availability, maintainability and other related factors. By considering potential
total ownership cost saving methods, first of all, this paper identifies total ownership
cost changing effects for each related factor, secondly, suggests total ownership cost and
maintenance and operating cost saving methods via finding components that affect total
ownership cost and lastly, suggests total ownership cost saving directions that may be

applied to other projects in the future.

KeyWords : TOC(Total Ownership Cost), CAIV(Cost As an Independent Variable),
RAM (Reliability, Availability, Maintainability)
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2) William E. Mounts(1998), Acquisition Reform Initiatives Overviews, Acquisition Reform Conference-Seoul
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3.2 KHP TOC 4%
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A o=z JdEsta, EAE FEH = PRICE HERE A9 2732 8890 AA=E

+9FA¥ = PRICE HL2H-H =¥ 2345 &83tdon mx oz TOCE HHL Ede
kg 9ol S/W @ FAHE F7tste]l dFstdth. TOC o552 ‘06 4/4%7]15-E ‘104
34371744 1538] AAlEEA Tk TOC oS Al F71] 28 =2 000d], W& d5+= 009 7FS
Agalo] bR BHILR =8kt 109 2/4%7] TOC 2 S974AH] d=Axe= <F 3>
2ol Hxulg oiv] 11.2% 2 32% 2= e AAelth. TOC T7H] 7HE T88 812
=9 FujFe] AR Qg FEn|(Fdrh) TR BAHJAY. me, FFAH T
v F7h ST SR Qe FElREy] FUhe A4

VAN
e
—
V
=
o)
)
i3
oo
M
-

N
o
=
=
o

N
_

o

Mo | I
=

o2
jus)
=|2

)
R

dp oft
o2
X

o

z || 2
ofo | & | oo oo

2
1")‘1' }1] ‘{O'l’ of
|
M
B e | o

o &

4|

)
o
op

Y
=

TOC Al H]

% | £

= [ v
ko
Mo | fo
jus)

| =
oo o

2
%

|

ole|F
| om | =
o | o g
ZE

3) KHP SMF %k 1.79 A&An] vgAI7+E Au)JAA(MMH/FH) 2§



gk /193

s

A
ul

2> PRICE TOC

<#

] <MLL FELY
fad r ot = - .
2 = = 18 EIFES = D m awar
=0 T oo | O 6M72 ],mumﬂ% rw
I e N ]l FEEEel
- u_xﬂo_u - z S WA o T
Wiy ~||3° o g P ETZ
o 7x%] X - _.5
= ok E ¥ oy W 2o o
M <2|B° o e - Y
< ul = wo a B
Bl 0|0 = 2T o8
B M NI 8 % e X
o = E(Z AN BHﬂﬂmﬂxo_a
= |5 1) ™ 1M
s Bl G5 [ I
3 ky r Gt
B < VT o DN
M e o B B
5 = WXPT R
- Z < A y
M| —| o op s
do| ® |F ) AR 5 3 gz
5olE w etficl e LTI
_m_. = i || o3| = I Mo T 700
ajo N T ol T
o v of ™ M B
il i S = ) o R = e
%0 = P}:#oﬁ =
Wﬂl,. M e N =_|_ = pﬂ. zr oo
NIRIRS =z 2SS Feg BT
2|2 © = RIS do 0 i F B
o |To| & A i) < R G NS A
||~ ) Bl o a =
= = = ] (\S O R
S 2 g Vv oS T .
ElES - T W O X
5B 5 S I
Mo |B| o S A IR )
ShY ) S R X
=B dol | Mﬁo P
e i || o E :
s Tor iy X ol T
I (RS Y ) e i ||| > Eolwod :
SISIIS o |7 | > B e E O w
= |z 2 < s
A || & B S HEl LA 2
Hr ogih . S
o EBERTw °
o OF O T T T

<29 3> Mg



194 / KHP F&rul&9 Wzt &4 Abg A+

4. Nz &
g3 PIAAE EGRAC) HF v go] heHn], dnHoR FEFHE T F 24
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7]_:% G ) LA R I | .
FASA
<ag 4> T8 74
FAFAN Y FIk= AFIAAY A D 53 VE FUIAAY] AesAAE fgk A
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RPEARIHEHE
(Funding Migration from
Procurement to 0&S3] 4

-.-JIIi!Hl
L 3=1
[Aging
* Weapon
Systems)

o LM
ETne Deatn Sniral)

N

e s
EHIEM 2
lincregsed 0&S Costs or
Decreased Readiness]

"~ 2 e Fuzas
(increased

Maintenancel

<19 5> F59 Y (Death Spiral)



vl SE TOC F 9-ANE-S AAA1717] fl8ke] 53] 8(CALV : Cost As an Independent
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T8 #d g3 WA BA L)
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, - Q7% 1520 A7 ol
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<% 5> MTBF 9#4% X443
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TOC Vs. MTBF
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\ B TOC: 100,841 H 2
& 103,000
a \
g 102,000 \
101,000 S~
.\
h\—__
100,000 —-...._______‘___‘__‘____‘__-‘_-
S —
99,000
0.000 7.000 14.000 21.000 28.000 35.000
MTBEF
<29 11> TOC Vs MTBF
Availiability Vs. MTBF
1
R*=0.9765 l—
L ——]
095
= 09 /
=
=1
2
2 /
< 085 /
08

0.75

MTBF

<79 12> Ai Vs MTBF

4.2.2 TOC% MTTR &##A

8] = (Maintainability) = gH]2] 178o] MRS A 44 717 el s F4% dEHR 5
A = FEoly, AnAe E *x3E2 MTTR(TF : Time To Repair at Organization2}
TI : Time To Repair at Intermediate)®] W3}o] w2 TOC 7+ Wi ® 443 = <i 6>3
2o MTTR S7H& (745l thd TFSF TI ghel S7hol wheh <a§ 13>3} #Zo] g5
Hl= W7 floy <ad 14>9 944 S7H7F <29 15>9F #o] TOCE S7HA 2
ofo wz} MTTR®S| #H47F TOC R #@rA1H #Haol #delet & 5 gtk vvh MTTRS
Aan717] A8 FAE o oF s AEn € TOC gl dist dF5EAS B3 279

MTTRS AA48he o] Folud $a8< & + Ak



<# 6> MTTR W3t= 423
E!_]_ = T,‘f‘__}s-] k) 11;]_- (=) (]|
MTTRG)) =] =1 é;‘j‘ ( ‘A 9-10‘(_) . H.I o
TOC 35 + G TR
-95.00% 100,823 50,537 37,326
-45.00% 100,833 50,537 37,336
0.00% 100,341 50,537 37,344 A} (FLrEd)
5.00% 100,842 50,537 37,345
55.00% 100,851 50,537 37,354
105.00% 100,861 50,537 37,364
155.00%6 100,870 50,537 37,373
205.00% 100,879 50,537 37,382
255.00% 100,889 50,537 37,392
305.00% 100,898 50,537 37,401
- TOC : y=18693 x + 100,841 (R2=0.9995), y : TOC, x : MTTR
e | - g5 L y=505537, v 85
- =PTAH L y=18693 x + 37,344 (R2=0.99%), y : +FFAH], x : MTTR
EISH| vs. MTTR =g 8 X[H| vs. MTTR
& :~ = l el
% 50,560 % 37,360 /
50,540 37,340 /
; ; =
<29 13> 54 Vs MTTR <29 14> 9 AH Vs MTTR
TOCVs. MTTR
100:880 -— k=
& 100.870 -— B TOC: 100,841 &l
[ 100,860
g 100,850
“2|= mTTR CHH] H| =

<% 15> TOC Vs MTTR

6) MITR S8l w2 TF 2 11 =gk Ak oAl - TR-0.95) = TF + TF X (-0.95), TI(-0.95) =TI + TI X (-0.95)
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4.2.3 TOCS Ao ###A

Ao F7IAAZE Zuly AAle] 8843 A" 2stelA &d w AAY Fuvt

DEEIREE IS

>
a0
)
X
offt
]
J
(1
o
=)
rot
o =

<¥ 7> Ao = EA AT
e A= %f‘#?ﬂr (@91 : 94) S
TOC 3 5 G HAH
70.00% 100,326 50,385 36,983
74.00% 100,432 50,406 37,067
78.00% 100,537 50,427 37,151
82.00% 100,642 50,448 37,235
82.90% 100,666 50,453 37,254 Q7=
86.00% 100,748 50,469 37,320
90.00% 100,853 50,490 37,404
92.65% 100,923 50,504 37,460 AAT} Ak
94.00% 100,959 50,511 37,488
94.19% 100,964 50,512 37,492 A} (I1S)
98.00% 101,064 50,533 37,572
- TOC : y=2,6346 x + 93482 (R*=0.9528), y : TOC, x : Ao
AbZA | - B5H] 0 y=h2815 x + 50,015 (R=0.9589), v : &5H]|
- AN L y=21065 x + 35508 (R=09348), y : &4HAM], x 1 Ao

Ao = 7 A ZF

TIFEAE + T EIFEAIZE

1= 1=

02 Yell= AOFF(Availability Shut-off Control) & zke] W3lo] wE TOC 3t W%
A= <E >3 2 Ao SV wiEl <9 16> 2 <29 17>3F o] Agog I 5|
%"é% A 7 F7bstel < 18>3 3Fo] TOC7F F7Fskal, Ao7b 70%°l4 98%7+A]
7} 4 TOC+= 0.7% 35 (F51] 0.3% 45, +9-7A1] 1.6% &) Eiste] dited
SA%= Aot Hl&F7te W GFS WA= o= ‘JrE‘rM— T ET S/WJ
OASIS 15 &-&sto] KHP 5 170el td srlx=e
o

2 om ) Hm D>

Ao7}F 70%~97%7h A ®ste wf, sA g

fFAbe B2 dFe WAL Qe AR UERT oF B rql PRICE HL& EM@M Ao
Hsle] E FGFAH oSS Fadsy] A e AAR E%l AEAC dE FAAE
9 gEsae]l daselor & Ao BuHc



== =] =] =1 =]
Bl SH|vs. 2872 E =E8XH vs. 28712
50,700 37,700
R*=0.9588 R?=08348
50,600 37,600
50,500 = 37,500
I E—
~ 50,00 = 37,400
] 4
& 50300 T 37300
7 7
m 50,200 m 37,200
50,100 37,100
50,000 37.000
49,300 36,300
70.00% 74.00% 78.00% 82.00% 86.00% 90.00% 84.00% 58.00% 70.00% 74.00% 78.00% 82.00% 86.00% 50.00% 94.00% 98.00%
287185 i
5 = o [e)
<2 16> g5H] Vs Ao <a¥ 17> GFAH Vs Ao

TOC Vs. 2272

101,200
R*=0.9528
101,100 —
10%1,000
100,200 -
& loo0.800
E 100,700 A
& i =g =
m 100,600 » Ao B2.65%6(F AP T =)
100,500
i » TOC: 100,841 2
100,400 .
100,200 I i I
100,200

FO.00% FT4.00% 78.00% B2.00%% B6.00% S0.00% 24.00% 98.00%%

2E7EC=

<719 18> TOC Vs Ao

4.2.4 TOCS SMF & & A

SMF+= FH]&8A17F oin] ojibgu] vjgolm o igduu) &S Yelll= SME e gke] ®igl

2 TOC 7he] Wtz 4 8>3 i SMF S7bel wel <23y 19>9F o]

H=n= wslsl o <1 0>2] 9FAH] 717 <2’ 21> o] TOCE F7}

A7k Bl EF7H7F SAE S FAHE <% 1> TTOC H§ E7F, oA ouAdn 57}
= Joz JdEia TUb wE v T T8

)

HAulge A9AY Hg % 9T AN §

i ]
b S FAAN G S7F 7P A vEbs dFedn g Sbe AR A Andd
7kl wE Mg Adsoln, Mg dAAd vE B FAAN G T FAd
HlE2 o g Skl uhE o] dlolth. SMF S7tell we &d/AH 57 &
AAsts T8 ¥R & o jlen, gAn & FaT)
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<F 8> SMF W= B4
o Uz BAA9 (49 - 99) g =
TOC g 51 + G A
0.00 100,806 50,537 37,309 AT} (HAkEE
0.50 111,133 50,537 47,636
1.00 121,460 50,537 57,963
1.50 131,787 50,537 68,290
1.79 137,777 50,537 74,280 MabAs} (ILS)
2.00 142,114 50,537 78617
2.50 152,441 50,537 83,944
- TOC : y=20654 x + 100806 (R*=1), y : TOC, x : SMF
AEA | - 5H) 0 y=50537, v 850
- SGFAH] 1 y=20654 x + 37,309 (R*=1), y o GrAH], x 0 MF

2l £ H| vs. SMF

105,000

95,000

105,000

2E 8 X|H| vs. SMF

85,000

95,000

75.000

85,000

A )

65,000

75.000

B

55,000

65,000

55,000

45,000

35,000

45,000

0.00 050 1.50 185

SMF

35,000

0100

2.00

<a¥ 19> g 54 Vs SMF

<9 20> +9+A1] Vs SMF

TOC Vs. SMF
170,000
RE=1 |
160,000 : /_.-
150,000 == /,-—
140000 || P SMF - 00| =3) o
= TOC: 100,841 2 =l
330,000 > .841% #
ar /
B 130,000
m /
110,000
100,000
50,000
50,000
0.a0 050 1.00 150 2.00 2.50
SMF

<79 21> TOC Vs SMF
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4251 2dg w

<¥ 9> gAY AL And
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543 A 9 FF 4]
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3&A (EQ—ORG—Depot) 29+ A1+2,6,10,12,22,25 29+ 41+2,10,12,17,26,28
44 (EQ—ORG—INT—Depot) 3e+A1+3,5,7,8,13,21,23,24 3%+4+3,5,13,21,23,18 27

<E 10> AAPRE 2870 <+ AHUH

O~ W

10. 2R 2 Auboll A B3E wA)

11. AFEAPE 28 w4, 23 28 97

12. AR8APE BE A, Foigu)ela BE g

13 ARAPE BE A, 23 2 dubghleld BE )

14. AFEAE B8 WA, ol BE S8

15. QIFARA BE wA| B2 mE 7).

16. FiAHelA 25 wA| FAuolA BE
| BE T

17. e gu]lA Aulel A BE 4

S

18
19.
20.
21.

22.

8.

2% 2 AWARlA BE WA, FgH|olA
BE

FAH A FE

FoigulelA LRU AAAL &% LRU 7]
Sopzgnlel A LRU AZAE A3 2 drkgy]
oA BE nA. EF EE Y|

FojgnlelA LRU AdAL ol ZE wA.
2% s 97

SFoiAHlel A LRU AZAE 25 B8 dnbdnlelA
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Fojgulell A LRU AJAL oA % wA
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A, B 2E 7]

FoigulelA] LRU AAL 2 3 dwbgulelA
BEWA, PN BESE

FoidnlellA] LRU AzAL @57gu]ella] F35 A

CAIV #4 Aldl= <3 10> % <29y 22>9F o] A doA A&
H-E o] &37F 7P =8 ARpids A&ske]l KHPS TOC % &9
TOC % *9FAv e Ausldate Ad#AE AEA48(EQ : Equipment), Fdl
(ORG : Organization), k& A 8] (INT: Intermediate) @ 74 4] (Depot/Contract)® TE5+=
A7) AUGAE 2/3/4GA AuAAR EFste] AuAe] Wsle] wE TOC % 9

o
o o

|

332 selstarh

she 287 A %
o o

FAHE 53
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COIEEPT EQUIFMENT |ORGANIZATION|INTERMDIATE |  DEPOT | CONTRACTOR
1 coue [0
3 COUE .—H—Mohl—lr’
3 coue [0 ML, 50 w30
4 |cour O3 e i
5 |couE .—H—Mor.—ﬂﬂl—?.
6 coue [OF e o HPDH.—".
7 |coue (@B TH .
2 coue [0 LN | ™
5 coue [0 LEN, BN
10 |couE .—EOE.—E‘
11 |couE
12 |couE .—EOH.—P‘
13 |coue (30 A H.—h‘
14 |coue [Z3 HPDH._"-
15 |coue (OB —— s |
15 |coue 09 HPDF‘._'*
17 |coue [0 Ly HPDH.—h
12 |coue (30 M F[PDH._"
19 |couE [OJ o>
w  |coue @—F R
1 |cove @— VO T W30
2 |covE @—FC% 0 i
23 |couE .—@pl—ﬂrl—r.
24 jcovE @l— [T gy | T, s TR
25 |coue (@ LIS | MFD,, .—h=
% |couE [I— U9 ) s
17 |couE (— 9% | M= FTPDH.—"
1 |couE [ 9% o e B

<28 22> AxARd 287 % AHd

4.2.5.2 TOCst AH7/ld &8 A

2/3/4€kA o] AulAE Walo A A ZAgu el 9F A 5=
Zo] W o]zl glov, £odexu 9@ TOC ¥ =4 -Omgﬂm 9|z woh <1 24>
9 <2 25>9 2ol WAl el FHAT. ol FARA ) A9 AR hRe] Wl
20| we Auld AQ¥E AT, FEAG 2L AL 9
AN 7F Sl A

uhep she gl RtgHeRAN - a9 F3A 35 d&olnt
FYAFE 1A @il FElER dEACRE Fiy= g AW vES VFoE HES
AEde weEk =A AEd Aem dddd 3, AgnjdA] wste] wE TOCe W=
=2 A A= 37 Aol AR @ AHIZE FAEE e, o= 2/3/4 A AW



goll A &9 AuldA=

3 A 9 FuEAE TP AdoR ARsm, AMRDL
AR AuAGAA A G EA e GuAEe AT APstE AN Prie
FAE 207 ANIIE S Augel we o walth Asl Ausldel sl Fulde
zTHela) e A% TOC ¥ LAFAE SHASARAS2R FulAY wo d=an,
Egt, <1y 25>l Ash ol FFYuE 9F AN wgol b 2 2uA FuAdlA
SRHANY Y A A ZHAoM, AFFAN W] g AL 4vA Aol £
FAF 74 A oS8 Sk,

<E 11> BujdA vz FA44 3%
U= E423 (29 @ o 9)
T i TOC g 51 = G A H]
FAZARZH | AFZAH | T HZAY | AFFAY] | IHAZAE | AFFAH]
2%HA 100,874 123,731 50,283 49,935 37,630 60,835
3THA 100,874 114,508 50,283 51,808 37,630 49,740
4HA 100,768 105,509 50,558 50,686 37,250 41,863
Z|=H|vs. MH|7HE 2A 3 X|H| vs. HH|7H'E
% e sl I mam e
200 ;j:l?ﬂ attH 2CHA );j—;\zu athA
<9 23> FE5H Vs AR <O 24> 9 H-AH] Vs AU
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Q
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TOC vs. I H| 7} '3

140,000 1

120,000

60,000

u|TA

=2 |
= o|= ZEH|

<79 25> TOC Vs AH]7Id
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RE/AE 158 S u3deg e 71EE9e A wEEE(LRU : Line Replaceable Unit)<
TSl EE : Number of Part

9] 4*(P : Number of Module Types)®t 3
Types)ell o]gk Zn] GAke] Wt o, RE/F% 1434
Hsle] wE TOC 7He] WIE EAZAME= <3E 12>9F Zr)
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HE 837 =2 B8 3 4 55530 485HAY. 25 3% dSARo Y S
NAS ) F4 2E FH3 gnste] BF 22 08-S Z7ish wet A A S9FAH=
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7HHE]' @3’4- TOC (11:]_"?’] o_-]i_oc]_) ?Jahﬂzk
T
T2 L7= A4 | &7% | ILS | AARd" o
LS | =4 | 718 | A= | A% |® H
MTBF | 520 o]4 | 769 769 101785 | 101,218 | 101,218 | Hour
MTTR | 068 ol3 | 065 8) - - 100841 | Hour
Ao 82.90%0] 4 | 94.19% | 92.65% | 100,666 | 100964 | 100,923 9)

TOC 2 +9#A1] S8 EXZAFA Fa s st Mg TOC 4% & &4
o8 F7behe S AY|IR|E TOC Azks fslire @A dAdA Andly L8 &
Haz}s|of stk Ao ddd & v wekd TOC #E|ExE @45 SleiAs g5
2 FFdFAGAANN O AADEAEBIT : Built-In Test) 7152 i 2 e gA A7
(HUMS : Health & Usage Monitoring System) < X85 E3F A& 2 uA Ay L2 E
AaA7l= w8, @ 4% MTBFE #4417+ R-TOC A&, @ A9 dFEH A&
BAsta &9 AnE d3A71= PBL A&l Fadtt o= HAl &3 FIAAS v &
Aibwee ek JdMAdEd Tt B o4
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AAl 2715H RAM w4 diAYol 59 A=4<l 3ol 2 AA/M§ %*42}9}4 )
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8] (TLCSM : Total Life Cycle Systems Management)stol Al TOCE A 7stHA AEE
HEjA o] Sojstrt &old o s Feker).

8) AAEdA AA MTTR A& 3w E7}
9) FEVHE QTR QTS V& 75% oY, A& E 8 EH L9/ AF--E (OMS/MP : Operational
Mode Summary/Mission Profile) 7]& 23k
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