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Table 20. Assessment Result 

SECTION MODEL STOCK 

1 

(MATERIAL 

CODE) 

MODEL 

STOCK 2 

(MATERIAL 

CODE) 

MODEL 

STOCK 3 

(MATERIAL 

CODE) 

MODEL 

STOCK 4 

(MATERIAL 

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. 

 

 

 

 

 

 

 

 

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 

 

 

 

 

 

Section Current 

Amount 

Inventory 

Systematic 

Approach 

Amount 

Mechanical 3.7 2.7 

Electrical 0.38 0.28 

Instrumentation 0.20 0.19 

Total 4.3 3.2 

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

 

 

 

 



Page 58 of 76 
 

 
 

DEVELOPING AN OPTIMAL DECISION MAKING ON CRITICAL  
SPARE PART INVENTORY SYSTEM FOR AIR COMPRESSOR UNIT SYSTEM 

Riki Hermansyah 

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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1999  PLC, HMI, Instrumentation, AC Servomotor Drive, held by Sumi Rubber  

  Indonesia 

1998  Web Design, Internet and Java, held by PUSTEKOM 
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MCDM RESULT

Main Unit : Air Compressor MCDM number: 1

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

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

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 10313,4 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 LOW Model 1 Stock 1

10000190 HIGH 8 HIGH 97,26 LOW Model 1 Stock 1

10000250 HIGH 12 HIGH 6,09 LOW 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 LOW 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

Proposal 
Quantity

S/P Unit 
Price

Price 
Rank

Model 
Stock

Decision
Material 

Code
S/P 

Criticality
Lead 
Time

Lead 
Time 
Rank

Remark
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AHP
Matrix Comparison

Kriteria MaintenanceLogistic Eigen Value Sum Average
Maintenance 9 7 5 3 1 3 5 7 9 Logistic 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 (CI) = Lambda Max -n / (n-1)
Lambda Max 2
CI 0
CR=CI/IR 0

Asset Criticality 9 7 5 3 1 3 5 7 9 Population Kriteria Asset CriticalityPopulationFailure Probability Eigen Value Sum Average
1 Asset Criticality 1 5 7,000 0,744681 0,789474 0,636364 2,170518 0,723506

Asset Criticality 9 7 5 3 1 3 5 7 9 Failure Probability Population 0,200 1 3,000 0,148936 0,157895 0,272727 0,579558 0,193186
1 Failure Probability 0,143 0,333 1,000 0,106383 0,052632 0,090909 0,249924 0,083308

Population 9 7 5 3 1 3 5 7 9 Failure Probability Jumlah 1,343 6,333 11,000
1

Consistency Index (CI) = Lambda Max -n / (n-1)
Lambda Max 3,111464
CI 0,055732
CR=CI/IR 0,096089

Price 9 7 5 3 1 3 5 7 9 Lead Time Kriteria Price Lead Time Suplier Number Eigen Value Sum Average
1 Price 1 3 7,000 0,677419 0,714286 0,538462 1,930167 0,643389

Price 9 7 5 3 1 3 5 7 9 Suplier Number Lead Time 0,333 1 5,000 0,225806 0,238095 0,384615 0,848517 0,282839
1 Suplier Number 0,143 0,200 1,000 0,096774 0,047619 0,076923 0,221316 0,073772

Lead Time 9 7 5 3 1 3 5 7 9 Suplier Number Jumlah 1,476 4,200 13,000
1

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

1



 

APPENDIX- 4 
Model Stock- 1 
 NO. SKU Number Model Stock Unit Price (USD) Population Population Factor Repair Cost (KUSD)Lead Time (Days) Loss Impact (KUSD) Total Loss (KUSD) ROI Decision Qty

4 110001001 Model 1 56580 2 0,5 10 540 5400 67 0,01 STOCK 1
5 11000080 Model 1 56580 2 0,5 10 540 5400 67 0,01 STOCK 1
6 10000570 Model 1 49775 2 0,5 10 540 5400 60 0,01 STOCK 1
7 11000430 Model 1 36508 2 0,5 10 540 5400 47 0,01 STOCK 1
8 00800063 Model 1 33953 2 0,5 1 240 2400 35 0,01 STOCK 1
9 00800038 Model 1 4316 24 0,125 1 240 2400 5 0,00 STOCK 3

10 11000050 Model 1 16581 2 0,5 10 540 5400 27 0,00 STOCK 1
11 17702009 Model 1 11050 2 0,5 1 180 1800 12 0,01 STOCK 1
12 11001350 Model 1 10313 2 0,5 10 180 1800 20 0,01 STOCK 1
14 00100002 Model 1 7000 2 0,5 1 120 1200 8 0,01 STOCK 1
15 00800051 Model 1 5629 2 0,5 1 240 2400 7 0,00 STOCK 1
16 84002001 Model 1 2731 4 0,25 1 240 2400 4 0,00 STOCK 1
17 100001201 Model 1 4945 2 0,5 10 540 5400 15 0,00 STOCK 1
18 17702010 Model 1 4024 2 0,5 1 180 1800 5 0,00 STOCK 1
20 78001003 Model 1 914 8 0,25 1 180 1800 2 0,00 STOCK 2
21 11200060 Model 1 1777 2 0,5 10 300 3000 12 0,00 STOCK 1
22 78001002 Model 1 1068 24 0,125 1 180 1800 2 0,00 STOCK 3
23 11001520 Model 1 598 2 0,5 10 360 3600 11 0,00 STOCK 1
24 00100001 Model 1 2542 2 0,5 1 120 1200 4 0,00 STOCK 1
25 11200100 Model 1 2516 2 0,5 10 300 3000 13 0,00 STOCK 1
28 11001510 Model 1 571 2 0,5 10 360 3600 11 0,00 STOCK 1
29 10000150 Model 1 566 2 0,5 10 360 3600 11 0,00 STOCK 1
30 00800067 Model 1 1077 2 0,5 1 240 2400 2 0,00 STOCK 1
32 00800001 Model 1 2045 2 0,5 1 240 2400 3 0,00 STOCK 1
33 00800002 Model 1 506 2 0,5 1 240 2400 2 0,00 STOCK 1
34 00800003 Model 1 2534 2 0,5 1 240 2400 4 0,00 STOCK 1
35 00800004 Model 1 154 24 0,125 1 240 2400 1 0,00 STOCK 3
36 00800005 Model 1 792 24 0,125 1 240 2400 2 0,00 STOCK 3
37 00800006 Model 1 386 2 0,5 1 240 2400 1 0,00 STOCK 1
38 00800010 Model 1 12 2 0,5 1 240 2400 1 0,00 STOCK 1
39 00800013 Model 1 7 2 0,5 1 240 2400 1 0,00 STOCK 1
40 00800015 Model 1 22 2 0,5 1 240 2400 1 0,00 STOCK 1
41 00800016 Model 1 9 2 0,5 1 240 2400 1 0,00 STOCK 1
42 00800023 Model 1 223 2 0,5 1 240 2400 1 0,00 STOCK 1
43 00800025 Model 1 188 2 0,5 1 240 2400 1 0,00 STOCK 1
44 00800026 Model 1 183 2 0,5 1 240 2400 1 0,00 STOCK 1
45 00800027 Model 1 270 2 0,5 1 240 2400 1 0,00 STOCK 1
46 00800032 Model 1 266 2 0,5 1 240 2400 1 0,00 STOCK 1
47 00800035 Model 1 11 2 0,5 1 240 2400 1 0,00 STOCK 1
48 00800036 Model 1 385 2 0,5 1 240 2400 1 0,00 STOCK 1
49 00800037 Model 1 35280 2 0,5 1 240 2400 36 0,02 STOCK 1
50 00800039 Model 1 264 16 0,125 1 240 2400 1 0,00 STOCK 2
51 00800052 Model 1 1388 2 0,5 1 240 2400 2 0,00 STOCK 1
52 00800053 Model 1 8 2 0,5 1 240 2400 1 0,00 STOCK 1
53 00800054 Model 1 33 2 0,5 1 240 2400 1 0,00 STOCK 1
54 00800055 Model 1 56 2 0,5 1 240 2400 1 0,00 STOCK 1
55 00800074 Model 1 86404 2 0,5 1 240 2400 87 0,04 STOCK 1
56 00800075 Model 1 81033 2 0,5 1 240 2400 82 0,03 STOCK 1
57 80010016 Model 1 1878 24 0,125 1 240 2400 3 0,00 STOCK 3
58 80010010 Model 1 761 24 0,125 1 240 2400 2 0,00 STOCK 3
59 80010004 Model 1 1701 24 0,125 1 240 2400 3 0,00 STOCK 3
60 80010030 Model 1 737 6 0,25 1 180 1800 2 0,00 STOCK 2
61 00800065 Model 1 231 2 0,5 1 240 2400 1 0,00 STOCK 1
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Model Stock-2 
 

 
 
 
 
 
 
 

NO. SKU Number Model Stock Unit Price (USD) Population Population Factor Monthly ConsumptionSafety Stock Qty

215 20000120 Model 2 103 2 0,5 0,1 1 1
457 12000020 Model 2 92 2 0,5 0,1 1 1
458 12000030 Model 2 107 2 0,5 0,1 1 1
459 12000040 Model 2 100 4 0,25 0,2 2 2
478 18000060 Model 2 1292 2 0,5 0,0 1 1
497 11200020 Model 2 2 8 0,125 0,1 4 1
499 11200010 Model 2 21 8 0,125 0,1 4 1
500 33000096 Model 2 7 12 0,125 0,3 6 2
501 81200020 Model 2 32 4 0,25 0,1 2 1
505 81200310 Model 2 1 4 0,25 0,0 2 1
506 11200180 Model 2 88 8 0,125 0,4 4 2
507 80000001 Model 2 40 4 0,25 0,0 2 1
508 81200180 Model 2 376 2 0,5 0,0 1 1
512 10000030 Model 2 48 4 0,25 0,2 2 2
524 11000110 Model 2 3487 4 0,25 0,0 2 1
525 12000100 Model 2 1146 2 0,5 0,0 1 1
527 13000010 Model 2 52 2 0,5 0,1 1 1
528 13000020 Model 2 66 2 0,5 0,1 1 1
529 13000030 Model 2 53 2 0,5 0,1 1 1
530 13000040 Model 2 59 4 0,25 0,2 2 2



 

APPENDIX- 4 
Model Stock-3 

NO. SKU Number Model Stock Unit Price (USD) Annual Usage Monthly ConsumptiomOrder Cost Carrying Cost Min Max ROP EOQ

141 13000270 Model 3 123 0,7 0,1 390 1 17 41 17 24
219 20000250 Model 3 78 0,1 0,0 390 1 1 12 1 11
220 20000290 Model 3 5 0,1 0,0 390 1 4 11 4 7
223 30000010 Model 3 42 0,3 0,0 390 1 4 19 4 15
367 12000060 Model 3 48559 0,1 0,0 390 1 1 9 1 7
368 120000701 Model 3 48559 0,1 0,0 390 1 1 9 1 7
378 12000200 Model 3 5091 0,1 0,0 390 1 1 9 1 7
379 12000210 Model 3 7738 0,0 0,0 390 1 2 2 2 0
380 12000220 Model 3 8369 0,1 0,0 390 1 2 10 2 7
381 12000230 Model 3 25155 0,1 0,0 390 1 1 9 1 7
382 12000240 Model 3 31498 0,1 0,0 390 1 1 12 1 11
383 12000260 Model 3 1 0,0 0,0 390 1 2 2 2 0
384 12000410 Model 3 183 0,0 0,0 390 1 16 16 16 0
385 12000420 Model 3 967 0,0 0,0 390 1 1 1 1 0
386 12000430 Model 3 727 0,0 0,0 390 1 1 1 1 0
387 12000440 Model 3 8 0,0 0,0 390 1 8 8 8 0
388 12000450 Model 3 31 0,0 0,0 390 1 8 8 8 0
397 130000901 Model 3 182 0,4 0,0 390 1 19 35 19 17
398 130001001 Model 3 1 0,0 0,0 390 1 2 2 2 0
400 13000120 Model 3 18977 0,2 0,0 390 1 1 14 1 13
401 13000130 Model 3 16888 0,3 0,0 390 1 1 16 1 15
402 13000140 Model 3 25976 0,0 0,0 390 1 2 2 2 0
403 13000150 Model 3 18 0,0 0,0 390 1 2 2 2 0
404 130001601 Model 3 18 0,0 0,0 390 1 2 2 2 0
405 13000170 Model 3 10 0,0 0,0 390 1 2 2 2 0
406 13000180 Model 3 10 0,0 0,0 390 1 2 2 2 0
407 13000190 Model 3 10 0,0 0,0 390 1 2 2 2 0
408 13000210 Model 3 4 0,0 0,0 390 1 10 10 10 0
409 13000220 Model 3 488 0,1 0,0 390 1 1 9 1 7
410 13000240 Model 3 1108 0,0 0,0 390 1 5 5 5 0
411 13000250 Model 3 794 0,0 0,0 390 1 5 5 5 0
412 13000260 Model 3 22059 0,0 0,0 390 1 1 1 1 0
413 13000280 Model 3 801 0,0 0,0 390 1 1 1 1 0
414 13000300 Model 3 7 0,0 0,0 390 1 8 8 8 0
415 13000310 Model 3 14 0,0 0,0 390 1 8 8 8 0



 

APPENDIX-5 
Cut Off Method 
 
 Weighted Price/Cost Lead Time Demand/Usage PopulationFailure ProbabilityJumlah Supplier Repair time stockout impactquantity stock failure mode maintenance policyaset criticalityresidual riskemployee qualification
Mr.A 3 2 3 3 1 3 1 3 2 1 1 3 1 1
Mr.B 3 3 2 3 3 3 2 3 2 2 2 3 2 1
Mr.C 3 3 2 3 2 3 3 3 2 2 2 3 2 2
Mr.D 3 3 3 3 2 3 3 3 3 3 3 3 2 2
Mr.E 3 3 2 3 3 3 2 2 2 2 2 3 2 3
Mr.F 3 3 2 3 3 3 1 2 3 2 1 3 3 2
Mr.G 3 2 2 3 2 2 2 2 1 2 2 3 2 2
Mr.H 3 3 2 3 3 2 2 3 2 2 2 3 2 2
Mr.I 3 3 1 2 3 2 2 3 1 3 3 2 3 2
Mr.J 2 3 3 2 2 3 2 3 2 2 2 3 2 2
Average 2,9 2,8 2,2 2,8 2,4 2,7 2 2,7 2 2,1 2 2,9 2,1 1,9

Not Important Somehow ImportantVery Important average
Employee qualification 2 7 1 1,9
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 2,1
Demand/Usage 1 6 3 2,2
Failure Probability 1 4 5 2,4
Suplier Quantity 0 3 7 2,7
Stockout impact 0 3 7 2,7
Lead Time 0 2 8 2,8
Population 0 2 8 2,8
Price/Cost 0 1 9 2,9
Asset criticality 0 1 9 2,9

Mean 2,4


