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Table 20. Assessment Result

SECTION MODEL STOCK MODEL MODEL MODEL

1 STOCK 2 STOCK 3 STOCK 4

(MATERIAL (MATERIAL (MATERIAL (MATERIAL
CODE) CODE) CODE) CODE)

MECHANICAL ‘ 214 20 157 0
ELECTRICAL 45 0 0 0
INSTRUMENTATION 103 0 0 0
TOTAL ‘ 362 20 157 0

Overall, if we compare the total inventory, there is a reduction in the total inventory value

across all sections, as shown at Figure 18, current amount inventory has 4.3 million USD,

after conducting systematically review, the amount of inventory become 3.2 million USD.

Section Current Systematic

Amount Approach

Inventory Amount %
Mechanical 3.7 2.7 :§ }:I
Electrical 0.38 0.28 E ; :
Instrumentation 0.20 0.19 ¥ E-
Total 43 32 -

® Cumrent Amount Inventory

.

Instrumentation

® Systematic Approach Amount
Systematic A hA t

Figure 18. Overview overall before and after use of systematic approach

4.5.2 Sustainability of Improvement

In an effort to ensure that this assessment activity is carried out effectively and conducted

regularly, standardization is required as a reference for the Company, including:

1. Establish Clear Spare Parts Management Policies

2. Regular Training and Skill Development on spare part management

3. Implement automated systems to minimize errors and ensure accurate record-

keeping.

4. Regular Audits and Assessments
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CHAPTER 5 - CONCLUSION AND RECOMMENDATION

5.1 Conclusion

Based on the results and analysis that have been conducted, answering the initial research
question, the criteria needed in determining the criticality level of a spare parts component
can be seen from asset criticality, price or cost of spare parts, population of spare parts,
lead time, stockout impact, supplier quantity, and failure probability. Furthermore,
examining into the specifics of these criteria provides a comprehensive understanding of
their individual contributions to the determination of criticality. Collectively, these criteria
offer a multi-dimensional framework for evaluating the criticality level of spare parts,
providing a nuanced and comprehensive approach to inventory management decision-

making.

Through this approach, it is expected that the company can be assisted in managing spare
parts inventory, for which there has been no standardized guideline in determining MRO
spare parts inventory. Upon comprehensive review, the results of the spare parts inventory
decision-making using the multi-criteria decision method show a reduction in inventory

by 25% compared to the current inventory, specifically for the Air Compressor unit.

Each company has different characteristics, but generally, this method can be implemented
because it is quite simple and can be applied in daily practice, proving to be effective in
reducing spare parts inventory. The simplicity of the method further enhances its
applicability. A straightforward approach ensures that the method is not overly complex
or burdensome in terms of understanding and implementation. This simplicity is
advantageous for companies with varying levels of complexity and resources, making it

accessible even to those without specialized expertise in inventory management
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5.2 Recommendation
Recommendations and suggestions for future research:

1. For the company, the systematic method can be applied to other units.

2. For the next researcher, this research has not incorporated the minimum order
factor from suppliers that must be followed by the buyer, so this variable can be
added as an additional criterion in modelling, also this research has not taken into
account the discount factor if purchases are made in bulk orders, so the quantity of
spare parts needed may be affected. This could potentially be a factor contributing
to the increase in inventory. This can be added as an additional criterion in
modelling.

3. For the academics, it is anticipated that this writing contributes to the discourse on
spare parts management, particularly concerning maintenance, repair, and

overhaul.
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FAILURE MODE AND EFFECTS ANALYSIS
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90SERKO-1, MAKER: MAN Provige stabiity durng operaton - Insufficient WOMCaton causing fricton and
A [11000080  |MECHANICAL |Beanny  |RADIAL TILTING PAD BEARING STAGE £ | SUpport 30l 10305 - Fracture of fatigue of Ulting pads High Vibraton, intencck Control, |10 |6 |5 200 |FiGH
BEARING NO.7, MAT'L: 000 010 753 Alow for dynamic movement and - Misalignment l2ading 10 unsven wear High Temperature Routihe Inspection
141P/N: 65, GR. 5212-4-MP, CODE: 5212- | misalgnments - wear 3nd tear on e beanng surtace Catastrophic
QOSERKO-1, MAKER: MAN Provice stabity durng operaton - Insufficient ludricaton causing friction and
A [10000570  |MECHANICAL |[Bearing | Trust bearig for bul gear shaft on mofor | SUppor axal I0ads - Fracture or fatigue of bearing components | High Vioration, Interiock Control, |8 |5 |5 [200 |MEDIUM
sige PN 69 GR.5212-1Dwg No:252 Engure proper algnment of the Duil gear |- Misalignment Ieading 10 unaven wear High Temperature pect
shan - Wear and tear on Deanng suraces Catastrophic
Faciitate smooth rotation of the shaft - Excessive axial movement
A |11000430  |VECHANICAL |Beaning  |THRUST BEARING GR-S212-POS-1-63 | SUppOn axcai loads [~ Fracture of fague of bearing components |Figh Vbraton, _|imencck Contial, |8 |5 |5 [200 [MEDiM |
(FOR BULL GEAR SHAFT ORMOTOR | Ensure proper algnment of the bufl gear |- Misalignment leading 10 unsven wear High P
SIDE) 4101 shat - wear and tear on bearng Catastrophic
|mmmuum - Excessive axial movement
A El Socket ACT 330 - NO. | Mantain SIecincal CONNectons Detween | Contact wear ncreased eectica Visual iInspection 05 (5 250 1B
D-207020MAKER SIEME NS components Poor contact pressure resistance, potential for
Cofrosion overneating, and requced
reatiity of the electrical
connection. This may lead 1o
Intermittent of compiete loss
of electnical contact,
the performance of
|the connecied COMpONents.
A [11000050  |WECHANICAL [Beanng | Joumal brg. Tor Trbing Sham of C-17110n | SUppon e furoine ehart radially |- Fraciure of Tabgue of Deanng components  |HIgh Vibraton, | iniencck Control, 8 |5 |5 [200 |MEDiom |
turbine side ; beanng no. 4Gr. no. § 212-10 [Faciitate smocth and stable rotation of the|- Misaiignment ieading 10 uneven waar High Temperature Routihe Inspection
; St.n0. 71 turbine shant - Wiear and 1ear on DEANNg SUTaces Catastrophic
[ 030s and prevent meta-to- - Excessive radial movement
metal contact - Shaft contact with the bearng due to a
breakdown of the lubrication film |
A 17702009 MOV Pans |AUMa EXEcinG ACIUSION TYpe. GAR 14.1- | EIRCITONIC COMPONENE fof GV Controner |E|mwcm GV Cant controiea [inspechon every2 Y [10 |6 |S [300 |FiGH
F14Power - 380V/SOHZIIP h Actuator
: 2/min
A 11001350 MECHANICAL [Beanng BEARMNG PAD FOR SLIDE BEARING Suppon axal and A 1030s In the ar -Fracture or fatigue of the Deanng pad matena |Hign Vibraton, Intenock Control, 0 |6 |5 |00 |mGH
STAGE-3 PN. $5212-305MAKER: MAN COmpressor - Wear and tear on the bearng surtaces High Temp Inspection
TURBO FaciiTate smooth s4ding - r 130INg 10 UNeven wear Catastrophic
[ bﬂ“ﬂybp"mm- adal or radial
metal contact
Converier F/l speed sensor compressor | Measure the speed of rotationa velocly of |-Sensor circult fallure Miss B 10 |5 |5 |250 [+aGH
D1553.10 U2 maker:Eraun GMBH C) a rotating compenent - Connector comosion of damage ana Pertormance
- issues to loss Test
Electrodes |ELECTRODES R1 ¥4, Z. 512-2206 rraiaummumm Wear and Erosion Emnmwmm Visuaiinspecton |10 |5 |5 [250 |MIGH
(351205) 1 SET = 3 FIXES + 3 MOVABLE he andihe emaiency.
Jor mecum. L
Vibration |[POWER SUPPLY P/N. 3500/15 LOW Brovios siabis and relaie electncal - Voitage NUCtLations of Spikes Power Supply Falure = | Panel Cooier, 10 |7 |8 [s60 |raGH
& |VOLTAGE AC (85 ~ 132 VAC)FORNEW |power to connectad devices - Currant overicad or short circults. Radundant Power
RATION MONITORMARKER : Mantain specifed voitage and current |- Component falure (€.g., Capaciors, diodes) Suppiy
BENTLY NEVADA - Insufficient power output
Ensure and safe op of |- Overneating of components
slectronic equipment - heat
A |100001201 |MECHANICAL |Sea SHAFT SEAL 3rd STAGE, PIN: Sealed o from Leakage 1o outside Labyrinth damage (scratch, Gent, wear) Ol Leakage Wisual nspecton |8 |5 |5 [200 |MEDIUM
16_GR.2261-2 MATL: 2452-9- geamox casng
012536/002, DWG: £52-0-0173 14, SERKO-
2, MAKER: MAN




APPENDIX-1

FAILURE MODE AND EFFECTS ANALYSIS

Man Unit  : Air Compressor FMEA number:
SwuUmt  :Alr Compressor Stage 1-5 Responsiblity: MrA Page :
Core Team: Mr. B. Mr. C. Mr. D Prepared by. w8 FMEA Date Rev: 0
Asessment Resuls
GAN“:I]' Material Code. Parts Function Potentiy Fallure Mooe Potential Efect(s) of Fallure | Current Contro! =
s |o|o|reNn
A 17702010 ERCTONIC COMPONEnt 107 1GV CONToNer | |EIECTOnK Talure TGV Cart conroned Inspection every 2 Y 10 |6 300 |FGH
78001003 'Measure radial snafl vIOraton in fotaing |- Fraciure of Gamage 1o the probe C tip cue miss | Periodical Inspection[10 |7 [8 |S60 |HiGH
- g © and Performance
Provice feedback for monitonng and - WEar and tear on sensing elements. Test
control systems - Excessive radial movement of pla
10 the pr of y
talure
A 11200060 [MECHANICAL [Bushing |BALANCE BUSH ( PNL3 ) MATL :SN1300 Provide SUppOr and DAANGE for e SCTew | Wear and abrasion of the Daance bush Increased clearancs Visual Inspecton [& |5 |5 200 |weowum
GK-SILTOWAFOR SCREW SPINOL € SpINIe, eNSUTING EMOCKN and efmcient |petween components,
PUMPDWG NO : 24276~ BMAXER : MAN |pump opecation. potential 106§ of alignment,
GHH reduced emclency. and
Increased nsk of further
A TB00100Z  [INGTRUMENT |ViDration | 3300 XL PROXIMITOR MODEL : 330150~ | Measure radial shaft viorabon in roweng |- Of Gamage 10 the probe stuciure Tip cue miss Inspecaon | 1 [0 [mGH |
Module 8 |SO-00LENGTH 5 MTR PANEL M machinery - Misalignment leading to inaccurate readings | Indication and Performance
Sensor  |OUNTMAKER : BENTLY NEVADA Provice feedback for monitoring and - wear and tear on sensing elements Test
control systems - Excessive radial movement of pia
Contribute to the prevention of machinery
fallure ||
A [11001520 |MECHANICAL |Sea SEALING RING WITH SPRING FOR Seaied ol fTom Leakags 10 Ousios Labymnin damage (scraton, dent. wear) Ol Leakage Visual nspecton |10 |6 |5 |00 |riGH
SHAFT SEAL Sth STAGE, P/N: 27,GR 226 |geamox casing
14, CODE: 2251-401,MAT'L:000 200 185
63 1, DWG:452-0-017314D0C:
10001121513, SER KO-1. MAKER: MAN
A [00100001 |INSTRUMENT |Spesd  |PROGRAMABLE CONVERTER 42121 | Measure the speed of rolalional velooky Of |-Sensor orcul fallure Wiss indication-- Intencock | Periodica Inspection | 10 250 [riGH
Sensor a rotating component - Connector commosion of damage and Performance
I — - Wiing issues leading to signal loss Test W —
A [11200100 |MECHANICAL [Couping |COUPLING FOR MAIN OIL PUMP MATL |Connect and transmil power from the | Coupiing fatigue o cracking sudden falure of the [Visual inspecton  |& 200 |MEDIM
|2280-5-027095/009, POS: 78301100 WG: |motor 10 the pump shat coupling, resuitng In the
24276-4 B, MAKER: MAN of the pump
e e ———— 4and motor. S —
A [11001370 |MECHANICAL |Seal | SEALING RING WITH SORING FOR Seaid ol from Leakage 10 OUSIoe Catyrnin Gamage (scratcn, dent, wear) Oil Leakage [Visua mspecion |6 |5 |5 [150 [LOW
|SHAFT SEAL 3rd STAGE, P/N: 16,GR.226 | gearox casing
1-2, CODE: 2251-201,MAT'L:000 200 185
62 9, DWG:452-0-01731400C:
10001121513, SER KO-1, MAKER: MAN
A [11007450 |MECHANICAL |Trweaded |THREADED ROD MIOXSSLEFTAND  |TO provioe a means of mechanical Thread Deformation Reguced emfectveness n | Visual inspecion (6 150 |LOW
Rod RIGHT FOR IGV PN. 2170- by g intoa C rastening. potential foe
1TMAKER-MAN TURBO noie. Tallure.
A [11001510 |MECHANICAL |[Sea SEALING RING WITH SPRING FOR Sea020 0 Tom Leakage 10 Ousioe Latymin damage (scraton, oent. wear) Oil Leakage Visual nspection |10 300 |HIGH
SHAFT SEAL 41h STAGE. P/N: 17.GR 226 |geamox casing
1-3, CODE: 2261-301,MAT'L:000 200 185
63 0. DWG:452-0-017314D0C:
10001121513, SER KO-1, MAKER: MAN
A [10000150 |WMECHANICAL |Sex SEALING RING FOR SHAFT SEAL Ord | Seaied ol from Leakage 10 Ousioe Layrnin damage (scratcn, gent, wear) Ol Leakage Visual nspecton |10 |6 |5 [300 |rGH
STAGE MATL: 000 200 185 629P/N: geamox casng
16_GR.2261-2, DWG: 452-0-
|n|7314smo-2, MAKER: MAN -
A zn.ecmc MOV Parts | POTENSIOMETER RW2S0(R1) 350874 | EXeCTONIC componen fof IGV Controier Eemm:fm Fvcmm inspection every 2 Y |10 |5 |5 |250 |FGH
POS 1
A |00200001  [ELECTRIC Brush DS-350376-07 BUSH STUD FOR BRUSH | This COmpnent Nelp The Drushes of the | Wear , Tear, camage Motor faiure - cant be [2¥ ana Permotoe |8 |5 |5 [200 [WEDIOM |
Lifing Parts |LIFTING DEVICE MAKER'SIEMENS Ip rings heip 1o connect toth enas of he started (not torque Stop. Change Brusn
windings and connects witn the three generate) HoiderBYears
| Insulated sip rings. When an elactrical
machine is operated, the brushes star 1o
8% Up usomIsCally.




APPENDIX-1

FAILURE MODE AND EFFECTS ANALYSIS

Main Unit  : Alr Compressor FMEA number:
S Umt @ Air Compressor Stage 1-5 Respons DIty MrA Page .
Core Team: Mr. B, Mr. C. Mr. D Prepared by: w8 FMEA Date Rev: 0
Asset Parts e
Crcany |Materisl Code|  Secton Category Parts Descrigtion Parts Function Potential Faliure Mode Potential Effect(s) of Falre | Cuent Conrol |~ 1T 20
[T A |oo%oc002  |ELECTRIC  |Brush DS-350376-08 FIXING ARRANGEMENT | TTHS COMPNent help The DIUShes of he | Wear , Tear, camage Motor TaIUre . Cant be 127 ana Permatcr |6 L Is 200
Lifing Parts|FOR BRUSH LIFTING DEVICE SIp rings help 10 connect both ends of the stanted (not torque Stop. Brusn
MAKER:SIEMENS windings and connects with the thrae generate) Hoiger/EYears
Insuiated sip rings. When an electrical
MIChing ' Cperated, the DIUSHEs Stan 1o
" )
A [00800003  [ELECTRIC |Brusn DS-350978-09 RATCHET WHEEL FOR  |This Neip The drushes of he mw.fei.ﬂn:gt Motor fadure  cant be 2v and Permotor |8 |5 |5 [200
LRing Parts|BRUSH LIFTING DEVICE 9P Ngs heip 10 connect both ends of e staned (not torque Stop. Change Brush
MAKER:SIEMENS Windings and coNNects With the three generate) Holget/EYears
Insulated sp rngs. When an elsctical
machine is operated, the brushes start to
L 1815 Julomalicaly. I
A |00S00002  [ELECTRIC  |Brusn DS-350976-10 BRUSH W 25 MC79P FOR | This compnent heip The brushes of the | Wear , Tear, camage, |umnrwp:mu 2Y and Per-motor [ |5 |5 200
Lifting Parts|BRUSH LIFTING DEVICE sip rings help 10 connect both ends of the started (not torque Stop. Change Brush
MAKER:SIEMENS WINGINgs and CONNECts Wit the three generate) ears
Insulated sip rings. When an electrical
15.0p the brushes start to
— LB -
A |00%00005 |ELECTRIC DS-25210522 BRUSH HOLDER W25 (22 | TTHS COMpnent Nelp The Drushes of the | Wear , Tear, camage Motor falure - cant be 2Y ana per-motor |8 |5 |5 (200
Parts | PIECES INCLUDED) MAKER'SIEMENS  [Sip fings haip 1o connect both ends of the stanted (not torque Stop. Change Brush
gs and with the three generate) Holger/EY ears
Insulated sip rings. When an electrical
machine is cperated, the brushes start to
"t X
A 00800006 |ELECTRIC Brush DS-35097¢-12 BRACKET FOR BUSH This Compnent help The Drushes of the | Wear , Tear, Gamage Motor falure - cant be [2¥ana Permotor [ |5 |5 [200
Lifting Parts |LIFTING DEVICE MAXER'SIEMENS Sip rings help 1o connect both ends of the stanted (not torque Stop. Change Brusn
WINGINgS and CONNECIS Wit e three generate) HoigergYears
Insuated sip rngs. When an electrical
Maching ' operated, he DIUShes stant 1o
111 up automaically.
A [00800010  |ELECTRIC  [Brush 55-350376-17 SOLINT PIN2 X 36 FOR | Tis COmpnent heip The brushes of ihe | Wear , Tear, Gamage Molor falure - cani e 2Y and Permotor |8 |5 |5 [200
Lifling Parts|BRUSH LIFTING SIp rings heip 10 connact both ends of the started (not torque Stop. Change Brush
DEVICEMAKER:SIEMENS C) Windings and coNNEcts With the three generate) Holger/EY ears
Insuiated sip rings. When an electrical
maching is operated, the brushes start to
117t up automatically. -
A 00800013 |ELECTRIC Brush 05-350376-20 SPRING WASHER 12 This cCompnent neip The Drushes of the | Wear , Tear, camage Motor failure - cant be Y ana Per-motoc |8 |5 |5 |200
Lifing Parts|DING796 FOR BRUSH LIFTING $5p MNgS heip 10 connect both ends of the staned (ot torque Stop. Change Brush
DEVICEMAKER:-SIEMENS 'WIndings and CONNECIS Wit he three generate) HolcerSYears
Insuiated sip rngs. Wnen an electncal
maching 's operated. the brushes start to
I U 2 3 -
A |00%00015  |ELECTRIC Eoit DS-350376-22 HEXAGON BOLT M2 X | TIis COmpnent help The Drushes of he | Wear , Tear, Gamage Molor falure - cant be 2Y and Per-motoc |6 |5 |5 [200
SommL IS0 4017 FOR BRUSH LIFTING  [siip rings help o connect both ends of the started (not torque Stop. Change Brush
DEVICEMAKER:S IEMENS Windings and connects with the thrae generate) Holger/EYears
Insuiated sip rings. When an elecirical
machine is Operated, e Drushes stan 1o
" X
A |cosocais |ELECTRIC |Brush DS-350378-23 SPRING WASHER 20 This NEp The Drushes of the 'Wﬂ.nl.w Motor falure : cant be 2 ana Per-motor [ |5 |5 200
Parts|DING795 FOR BRUSH LIFTING Sip rings help to connect both ends of the started (not torque Stop. Change Brush
DEVICEMAKER;SIEMENS and connects with the three generate) Holcer:EYears
sIp rings. When an electrical
maching 's operated, he Drushes san 1o
It up automaticaily.
A [00800023 |ELECTRIC  |Brush HINGE BAR HEAD TYPE SF 10 ; (Pan-30) | This COmpnent heip The brushes of the | Wear , Tear, camage, Motor falure - cant be 2 and Per-motor 8 |5 |5 200
Uifting Parts|DS-350978-30 ; Oroer No: 65088038FOR | sip rings help 10 connect both ends of the started (not torque Stop. Change Brusn
BRU SH LIFTING Windings and cONNects With the three |generate) Holger/EYears
DEVICEMAKERSIEMENS Insuiated sIp Mings. When an electrical
machine is cperated, the brushes start to
[ up automatically.
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MCDM RESULT

Main Unit : Air Compressor MCDM number: 1

Sub Unit : Air Compressor Stage 1-5 Page : lofl

Core TeanMr. B, Mr. C, Mr. D MCDM Date 17/11/2023 Rev:

. Lead . .
Material S/P Lead . S/PUnit | Price Model . Proposal
Code Criticality | Time Time Price Rank Stock Decision Quantity Remark
Rank

110001001 HIGH 18 HIGH 56580,35 HIGH Model 1 Stock 1
11000080 HIGH 18 HIGH 56580,35 HIGH Model 1 Stock 1
11001350 HIGH 6 HIGH 103134 HIGH Model 1 Stock 1
11001520 HIGH 12 HIGH 597,61 Low Model 1 Stock 1
11001510 HIGH 12 HIGH 571,17 Low Model 1 Stock 1
10000150 HIGH 12 HIGH 566,1 Low Model 1 Stock 1
10000240 HIGH 12 HIGH 244,45 Low Model 1 Stock 1
100000801 HIGH 18 HIGH 2,07 LOW Model 1 Stock 1
100000901 HIGH 18 HIGH 4,45 LoW Model 1 Stock 1
10000130 HIGH 10 HIGH 86,33 Low Model 1 Stock 1
10000140 HIGH 8 HIGH 58,09 LoW Model 1 Stock 2
11001390 HIGH 6 HIGH 30,65 Low Model 1 Stock 2
10000170 HIGH 12 HIGH 541,55 LoW Model 1 Stock 1
10000180 HIGH 7 HIGH 73,85 LowW Model 1 Stock 1
10000190 HIGH 8 HIGH 97,26 LowW Model 1 Stock 1
10000250 HIGH 12 HIGH 6,09 LowW Model 1 Stock 1
10000280 HIGH 12 HIGH 9122,08 HIGH Model 1 Stock 1
10000290 HIGH 12 HIGH 686,58 LoW Model 1 Stock 1
10000330 HIGH 12 HIGH 753,42 LoW Model 1 Stock 1
10000360 HIGH 5 HIGH 122,16 LoW Model 1 Stock 1
10000370 HIGH 5 HIGH 383,24 LowW Model 1 Stock 1
10000530 HIGH 18 HIGH 41996 95 HIGH Model 1 Stock 1
10000540 HIGH 18 HIGH 41624 51 HIGH Model 1 Stock 1
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AHP
Matrix Comparison

Maintenance

Asset Criticality
Asset Criticality

Population

Price
Price

Lead Time

7 9 Logistic

7 9 Population
7 9 Failure Probability

7 9 Failure Probability

7 9 LeadTime
7 9 Suplier Number

7 9 Suplier Number

Kriteria Maintenar Logistic Eigen Value Sum Average
Maintenance 1 2 0,666667 0,666667 1,333333 0,666667
Logistic 0,500 1 0,333333 0,333333 0,666667 0,333333
Jumlah 1,500 3,000

Consistency Index (Cl) = Lambda Max -n / (n-1)

Lambda Max 2

cl 0

CR=CI/IR 0

_ Eigen Value Sum Average
Asset Criticality i 5 7,000 0,744681 0,789474 0,636364 2,170518 0,723506
Population 0,200 il 3,000 0,148936 0,157895 0,272727 0,579558 0,193186
Failure Probability 0,143 0,333 1,000 0,106383 0,052632 0,090909 0,249924 0,083308

Consistency Index (Cl) = Lambda Max -n / (n-1)
Lambda Max 3,111464

Cl 0,055732
CR=CI/IR 0,096089
IKiterian N price N eaa Tiffe Supiier NURmBERIN cigen value sum  Average
Price 1 3 7,000 0,677419 0,714286 0,538462 1,930167 0,643389
Lead Time 0,333 1 5,000 0,225806 0,238095 0,384615 0,848517 0,282839
Suplier Number 0,143 0,200 1,000 0,096774 0,047619 0,076923 0,221316 0,073772

Consistency Index (Cl) = Lambda Max -n / (n-1)
Lambda Max 3,096726
Cl 0,048363
CR=CI/IR 0,083384



APPENDIX- 4
Model Stock- 1

NO.

SKU Number

110001001

11000080
10000570
11000430
00800063
00800038
11000050
17702009
11001350
00100002
00800051
84002001
100001201
17702010
78001003
11200060
78001002
11001520
00100001
11200100
11001510
10000150
00800067
00800001
00800002
00800003
00800004
00800005
00800006
00800010
00800013
00800015
00800016
00800023
00800025
00800026
00800027
00800032
00800035
00800036
00800037
00800039
00800052
00800053
00800054
00800055
00800074
00800075
80010016
80010010
80010004
80010030
00800065

Model Stock

.Model 1

Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1
Model 1

g

Unit Price (USD) Population

56580

56580
49775
36508
33953
4316
16581
11050
10313
7000
5629
2731
4945
4024
914
1777
1068
598
2542
2516
571
566
1077
2045
506
2534
154
792
386
12

7

22

9

223
188
183
270
266
11
385
35280
264
1388

33

56
86404
81033
1878
761
1701
737
231

N n I
NN NROPNONNMNNRNENONNBENNNONNOMNBRENDNDNNN

NN
RN

NMRONRNRODNONNNNDNDNNN

Population Factor ~ Repair Cost (K Lead Time (Days)  Loss Impact (KUSD) Total Loss (KUSD) ROl

65.

05
05
0,5
05
0,125
05
0,5
05
05
05
0,25
05
05
0,25
0,5
0,125
05
05
0,5
0,5
05
05
05
0,5
05
0,125
0,125
05
0,5
05
0,5
0,5
05
0,5
05
0,5
05
05
0,5
05
0,125
05
05
05
05
0,5
05
0,125
0,125

id

10
10
10
1
1
10
1
10
1
1
1
10
1
1
10
1
10
1

PRPRPRPPRPRPRPPRPEPRPRPPRPRPEPRPRPEPRPRRPRERPRLPERREREERR

540

540
540
540
240
240
540
180
180
120
240
240
540
180
180
300
180
360
120
300
360
360
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
180
240

5400

5400
5400
5400
2400
2400
5400
1800
1800
1200
2400
2400
5400
1800
1800
3000
1800
3600
1200
3000
3600
3600
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
1800
2400

67

67
60
47
35
5
27
12
20
8
7
4
15
5
2
12
2
11
4

001

0,01
0,01
0,01
0,01
0,00
0,00
0,01
0,01
0,01
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,02
0,00
0,00
0,00
0,00
0,00
0,04
0,03
0,00
0,00
0,00
0,00
0,00

Decision

STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK

Qty

PNWWWRRPRRPRPRPPEPNRPRPRPRPPPRPPEPRPRPPPPOURPRPPRPRPEPPPRPPORPRNRPRPEPRPRPEPEPRRPWRREEREERR|



APPENDIX- 4
Model Stock-2

NO.

215
457
458
459
478"
497
499
500
501
505
506
507
508
512"
524"
525
527
528
529"
530"

v

L 4

SKU Number

20000120

12000020
12000030
12000040
18000060
11200020
11200010
33000096
81200020
81200310
11200180
80000001
81200180
10000030
11000110
12000100
13000010
13000020
13000030
13000040

Model Stock

"Model 2
Model 2
Model 2
Model 2
Model 2
"Model 2
Model 2
Model 2
Model 2
Model 2
Model 2
Model 2
Model 2
Model 2
Model 2
Model 2
Model 2
Model 2
Model 2
Model 2

h

Unit Price (USD) Population

103
92
107
100
1292
2

21

7

32

1

88
40
376
48
3487
1146
52
66
53
59

oo N BN T

1

N

ADNMNNMNNNNBEBEENPDMOODSMS

Population Factor

05
05
0,5
0,25
0,5
0,125
0,125
0,125
0,25
0,25
0,125
0,25
05
0,25
0,25
05
0,5
05
0,5
0,25

Monthly Consum, Safety Stock

0,1
0,1
0,1
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APPENDIX- 4
Model Stock-3

NO.

141
219
220
223
367
368
378
379
380
381
382
383
384
385
386
387
388
397
398
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415

SKU Number

13000270

20000250
20000290
30000010
12000060
120000701
12000200
12000210
12000220
12000230
12000240
12000260
12000410
12000420
12000430
12000440
12000450
130000901
130001001
13000120
13000130
13000140
13000150
130001601
13000170
13000180
13000190
13000210
13000220
13000240
13000250
13000260
13000280
13000300
13000310

Model Stock
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.

Unit Price (USD) Annual Usage
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5

42
48559
48559
5091
7738
8369
25155
31498

183
967
727

31
182

18977
16888
25976
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1108
794
22059
801

14

0,7
01
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0,0
0,0
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0,0
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0,0
0,0
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Monthly Consum; Order Cost
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APPENDIX-5
Cut Off Method

Weighted Price/Cost Lead Time Demand/Usage  Populatior Failure Proba Jumlah Supplier Repair time stockout impac quantity stock failure mode maintenance policaset criticz residual ris employee qualificatio
Mr.A 2 3 1 3 1 3 1 1

Mr.B
Mr.C
Mr.D
Mr.E
Mr.F
Mr.G
Mr.H
Mr.|
Mr.J
Average
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N

N

N

N

N
N
N
LN
N
LN
I

Not Important Somehow Very Important  average

Employee qualifica 2 7 1 19
Repair time 2 6 2 2
Quantity stock 2 6 2 2
Maintenance policy 2 6 2 2
Failure mode 1 7 2 2,1
Residual risk 1 7 2 21
Demand/Usage 1 6 3 2,2
Failure Probability 1 4 5 24
Suplier Quantity 0 3 7 2,7
Stockout impact 0 3 7 2,7
Lead Time 0 2 8 28
Population 0 2 8 28
Price/Cost 0 1 9 29
Asset criticality 0 1 9 29
Mean 24



