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CH 1 AlAE RAM % LCCAHE
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- Nad JHEE, LCC R Al&g dete stdom wA T @A 3ME @A 1 2 29 Wy
Trade-Off ¥4 £ 2831 GMDHEWH S o83 A" A5
- GMDH#H¥ € $88 Al=d 459 o3 dzste $4e 2ok
£ o]Z Y7 HMA TR WL WS Sample
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o 5 + glonz HA % edAEelA 4 &% 2 497H8=Bquilibrium Availability) €
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AIAE T A

A(RAM 4 Block)d 38 =& FAAs 1 o9&
9% ATz aYL JEsFon AHA FaAld
283 438 By

2) LCC A=A
A AZA A SR E(Availability) & Z7}
]

NZ RS Axdel 74 2 Bu 59 Hgo] F
et AAAY A2 HEEE Fair] 9Ashel
l LCC |

1

'—l Acquisition Cost |
— 1

——— Maintenance Cost

Training Cost

Transportation an Installation Cost
Provisional Item

—| O/M Cost I

SO UM |

—— PM Cost
—— CM Cost
Failure Cost

—'{ Inventory Cost |
E Items Deteriorated Cost

Inv. Cost

_‘I WIP Cost I

g 3. LCCY &

HA A2y &7 & (Life Cycle Cost)& A+&3}
oJof 3t} olF 9t B dFeMe a9 37
Zol LCCTZ2E nd3dc & dF9A4E 99
LCCHZxel wWet 54§, S9FAnE, gl
H g4 2 ZHAn9 LS 285t gg A3 o)
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® 1. &4 A Data(o}A)

Work
Station WiS 1 Ww/S 2 Ww/S 3 WIS 4

L 1417 | 917 | 32 | 2320

2. A" 74 didkd e (e

Alt System Production _ System
| Configuration | Rate(Part/Min) | Utilization Rate
oL ,1) 1.088 0.66
20051129 1428 0.64
3 (12,0, 2) 2.358 0.73
41 (2,2,1,2) 3.126 0.83

e AN N2% RAM % LCCE A3
dstel & 3% o] ¥ 3 AuBA AEE A
do) Fagon 24 Axd FHUEE oksw
& 49 2}

F 3. A A2 uA, Hu] % v Data

Sys.
Conf. | Acc| Oper.{ Failure .
w/e No. of | Coal Tim Distn. MTTIl| Maint. | MTTI

M/C
1 1 [250 {1417 |NQQ, 0.1:]10 N(5, 0.05 5
2 1 {500 1917 |N(20, 0.2:|20 N(5, 0.05 5
3 1 {200(322 |Exp(60) (50 N(7, 0.05 7
4 1 [500123.20 [N(20, 0.1)20 N(5, 0.05 5

E 4 %504 BE A2t 49 JArgol
3.12601u Al A¥12 10832 Al2" At w
% 27 AUAL F ek wA A2PY g =
4583 @9l A AF F LOCE BATE
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I 4. RAM, LCC R A" 5 &8 o :

Sys| System |Sys. |Prod. .| LCC |LCC/Unit
Alt! Confi. Avail. |Rate "1 (87D | Produced |Rem.

M/C#1:
M/CH#2:
1 | M/C#3:
M/C#4:
Buff:

Initial

0.439 |1.088 [0.66 5489 |0.058
System

——

M/C#Y:
M/CH#2:
2 | M/C#3:
M/C#4:
Buff:

o= — —

0.507 [1.428 |0.64 |5990 0.048

M/C#1:
M/C#2:
3| M/CH3:
M/CH4:;
Buff:

0.584..12.358 10.73.[6,655 |0.046
Cost

P = N

M/CH#1:
M/C#2:
M/C#3:
M/CH4:

0.616 [3.126 |0.83 {7,572 |0.058

[N S S

#5 Hue e3gA o

System A% H| XL

]

LCC/Unit

PM Sys. | Prod.
LCC Produced Rem

Interval| Avail| Rate

40 05931 2.393 6.044 0.045
80 0.584} 2.353 6.123 0.042
160 | 05991 2418 6.134 0.041
1600 | 0.600{ 2.422 6.349 0.043
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“Ivakhenko Polynomial”e] &1
TEA "

Yp-at Zlb,-x,-+ g\ g‘ci,mﬁ -+ ﬁ] )y

=1 7=1

s thew 2ol

= 9,909 + 0.332%X1 - 0.800%X3 - 0,274xX1%X1
+ 0,028X3%X3 + 0,119%X1%X3

A o ZF Model2 thE 3 Zt

A E 93t ASHFE offet Zo| AHstn Y'=0.673— 166.9X; + 14.55Xo+ 3014~ 0. 1304 X3~ 0.9626.X, X
GMDHYH & ol &% &858 A3
£ Modeld dlZ2x7F wig- &8 & + Ut
- System performance variables @ Y
1 - System Production Rate 4. 2
tl i 2 AFAME B A" 2y A 7%] oL
- M X 2ozAL ARSI 9F >
X1 : MTTF1 of W/S#1 < 27s7] set] SzigegMEJ “ e
X2 : MTTFE2 of W/S#Z ’\L‘7] H]%(LCC)—€ xl'ﬁ 01'37— /\]—— D’] 5]
X3 : MTTE3 of W/S#3 (Production Rate) % #|&(LCC/Unit)S %% "] 7]
X4 : MTTR4 of W/S#4 T 23E& AEFe 3 A JA2 $HE AHEEY
X5 : LCC o E=E A2 Y d5S st S3E &

Example Prob. Analysis GMDH Input Data

Munkyo Chalk Analysis GMDH Output 2000, 3. 15.

NUMBER OF INDEP VAR = 5

NUMBER OF OBS, = 30

NUMBER OF VAR IN TRAINING SET = 15

FRACTIONAL INCREASE IN VARIABLES = 000

PRINT INPUT DATA

0BS Y (X(I), I=N)
1 3.000 .101 4.000 14,400 8.780 9. 000
2 6. 000 .902 .000 10.600. 13.460 5,000
3 4. 000 .101 5.200 14,800 6.440 14,000
4 3.000 . 801 4. 400 8.400 9.140 8. 000
5 3.000 . 502 5. 200 8.000 8.600 13.000
25 6. 000 701 3.200 11.600 7.340 4.000
26 3.000 .301 2.400 14.600 7.700 5.000
27 5.000 802 6.000 10.200 8.420 13.000
28 5. 000 002 1.200 9.800 14.000 12,000
29 7.000 . 002 2.800 5.800 13,820 10.000
30 4,000 .602 6. 400 9. 400 9.680 8.000

LEVEL NUMBER= 1

NO. VARIABLES SAVED = 5

RMIN VALUE (SUMMED OVER CHECKING SET)= .52809E-01

MULTIPLE CORRELATION (SUMMED OVER TRAINING SET) = 189026

GMDH CONVERGED AFTER 1 GENERATION(S)

MULTIPLE CORRELATION (SUMMED OVER TRAINING SET) = 189026

CASE  OBSERVED ESTIMATE ERROR PERCENT ERROR
NO. VALUE

1 .30000000E+01 .34758150E+01  -.47581510E+00 -. 15860500E+02
2 . 60000000E+01 . 49072140E+01 . 10927860E+01 . 18213100E+02
3 . 40000000E+01  _34821660E+01 . 51783370E+00 . 12945840E+02
4 ,30000000E+01  ,51946750E+01 -, 21946750E+01 -. 73155830E+02
5 .30000000E+01 . 50202340E+01 -, 20202340E+01 -.67341120E+02
26 .30000000E+01 . 38683710E+01 -, 86837120E+00 -. 28945710E+02
27 ,50000000E+01 . 48480740E+01  , 15192600E+00 . 30385210E+01
28 .50000000E+01 , 38913470E+01 . 11086530E+01 . 22173060E+02
29 .70000000E+01 | 53734860E+01 . 16265140E+01 . 23235910E+02
30 . 40000000E+01 . 47682380E+01 -, 76823760E+00 -. 19205940E+02
IVAKHNENKO POLYNOMIAL

Y = A + B#U + C%V + DxUsU + ExVaV + FxUxV

A= . 9088E+01

B = . 3319E+00

C = -.8005E+00

D= -, 2742E+00

E = . 2755E-01

F = . 1185E+00

U=x(1) V=X(3)

Aol 4% GMDH%"‘?}—% S&aget =3 99
Zk A A 2adt AAS et Mk Zzay
S MEstdon 4789 W/SE FAE Sample

Systemg] olE E3}o N mde] £8g H
ok 49 W/Se g FAE oA Al2"lolA tf
¢t 49} A2Hs=(Production Rate)e &% 87+ 5
g 378 94 Hx ode o9 Ad AFE D
LCC7F 752, Al2== MAitEo] 312684 A A
~¥o 2 #duxHw PMtAE 1600 Alzte] A &
9 &7 AegZ & F ok B dAFdA g
GMDH Z2I¥d& ¢4&8 dx4E& NAE 4% &
F4g Data@ oA Akl Ax Alage] He
2 EHEY oZd vl¢ F85A €842 & g
Zi°]‘11, I 9% 2% A £Y F UL A=
2,
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