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ABSTRACT  

This study aims to measure the effectiveness of the Stretch Blow machine at PT. X by calculating the Overall Equipment 

Effectiveness (OEE) value. Stretch Blow Machine is one of the machines used in the manufacturing process of plastic bottles. 

These machines often suffer damage so that targets and product quality are often not achieved. The purpose of this study was to 

determine the most dominant factor of the Six Big Losses on the Stretch Blow Machine. The method used in this research is 

descriptive quantitative. Based on the results of data processing and analysis, it shows that the average value of Overall 

Equipment Effectiveness (OEE) for the period January 2017-December 2017 is 43.89%, while the Overall Equipment 

Effectiveness (OEE) World Class Value is> 85%. For that, it is necessary to do research using quality control tools, namely 

Pareto and fishbone diagrams. The results of the data analysis with the Pareto diagram found that the largest Idling Minor and 

Stoppage Losses is 39.28%. The causes of Idling Minor and Stoppage Losses based on the results of the fishbone diagram 

analysis are lack of machine operator skills, unavailable engine spare parts, machine maintenance schedules are not running and 

the quality of engine spare parts is not suitable. The improvement plan of the factors causing Idling Minor and Stoppage Loses 

using 5W + 1H have to be implemented so that the Overall Equipment Effectiveness (OEE) value of the Stretch Blow Machine 

could be increased. 
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 ___________________________________________________________________________________________________________________ 

1. INTRODUCTION 

     The Overall Equipment Effectiveness (OEE) is the overall level of the facility's effectiveness obtained by taking into the 

available material stock, production efficiency, and the quality product [7]. PT. X is a company that produces household products. 

Some of the products are soap, floor cleaners, and detergents. Besides these products, there are also products like plastic bottles 

with PET material. And the bottles are produced on the Stretch Blow machine. The company always wants the production output 

should follow the working plan. The main goal of the business is to serve the customer on time. However, due to various problems 

that occurred during the production process does not run smoothly. Therefore the achievement of production targets is not 

following the working plan. The problem faced that the machines often breakdown and the quality product does not meet the 

specifications. On the other hand, the company is having a contract with the other companies, therefore the company should be 

ensuring that the quality product should be meet the customer's specifications and on-time delivery. 

                 

      In this case, the company should have a system for monitoring the performance of the machinery. However, the company has 

not yet a procedure for measuring the machinery effectiveness is a measure that the states how far the target (quantity, quality, and 

time) has been achieved. The research is conducted to measure the effectiveness of machines that can provide recommendations 

of production planning machinery maintenance, especially of the percentages of the production output, downtime machinery, and 

the speed losses are listed in Table 1. 
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Table 1. Production Data of Stretch Blow Machines 

 

No of 

Machines 

Production 

Output (%) 

Downtime 

(%) 

Speed Losses 

(%) 

SB01 63% 9% 28% 

SB02 65% 13,4% 21,6% 

SB03 72% 10% 18% 

SB04 80% 13,7% 6,3% 

  

      In table no. 1, there are four machines that produce PET bottles, namely machines are SB01, SB02, SB03 and SB04. Based on 

the observations made, an indication of losses in the four machines has been found which is indicated by the presence of 

Downtime and Speed Losses and which are quite large. The data in Table 1 shows the biggest downtime and speed losses is the 

SB 01 machine. From the problems that occur, research will be conducted on the SB01 engine to minimize six big losses. One 

method for optimally increasing engine performance is the Overall Equipment Effectiveness (OEE) method. This measurement 

method consists of three main interrelated factors namely Availability, Performance, and Quality and also knowing the losses that 

affect the problem that occurs by calculating Six Big Losses. 

 

2. METHODOLOGY 

      The research on the methods is applied by Overall Equipment Effectiveness (OEE) is a measuring tool to evaluate and 

improve the right system to guarantee increased productivity of the use of machinery/equipment [14]. 

The use of OEE as a Performance indicator, takes a certain time base period, such daily, weekly, monthly, or yearly. The 

theoretical bases used in this study include theories regarding maintenance management systems, Total Productive Maintenance 

(TPM), Overall Equipment Effectiveness (OEE), and quality improvement techniques (Fishbone Diagram). Overall Equipment 

Effectiveness (OEE) is the overall level of facility effectiveness that is obtained by taking into account availability, performance 

efficiency, and rate of quality product [7]. Overall Equipment Effectiveness (OEE) is a measuring tool to evaluate and improve 

the right system to guarantee increased productivity of machine use. 

 

3. RESULTS AND DISCUSSION 

 

      Analysis of the results of data processing is divided into 7(seven) parts, namely availability, performance and quality, 

measurement of Overall Equipment Effectiveness (OEE), measurement of Six Big Losses, Pareto diagram and analysis of causes 

of problems (cause and effect diagram/fishbone diagram). According to OEE.com the ideal value of Overall Equipment 

Effectiveness (OEE) is as shown in table 2 below [21]. 

 

Table 2. Value of OEE World Class 

OEE and Function Value 

Availability > 90 % 

Performance Rate > 95 % 

Quality Rate > 99 % 

OEE > 85 % 

 

3.1 Data Collection 

       In data collection, the author will tabulate the total results of the data obtained from data available time, machine downtime, a 

performance which consists of cycle time and output product. Then defect product as well during Jan - Dec 2017 as shown in 

Table 3. 
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Table  3.  Data Collections 

 

 

 

No. 

 

 

Month 

Item 

Available 

time 

Downtime Performance Defect 

Product 

(pcs) Hours Hour Cycle time 

(Hours) 

Output 

(pcs) 

1 Jan 245 35 0.0007 165,000 33,500 

2 Feb 389 55 0.0007 253,750 56,125 

3 Mar 69 10 0.0007 44,500 8,350 

4 Apr 398 53 0.0007 272,200 64,660 

5 May 64 9 0.0007 42,100 7,130 

6 June 321 45 0.0007 215,100 35,530 

7 July 218 29 0.0007 156,650 29,095 

8 Aug 300 40 0.0007 198,150 47,445 

9 Sept 60 9 0.0007 39,000 7,990 

10 Oct 326 46 0.0007 219,200 38,460 

11 Nov 49 7 0.0007 34300 7,290 

12 Dec 86 11 0.0007 65,500 16,050 

 

 

3.2 Overall Equipment Effectiveness (OEE) Data Processing 

 

To calculate the Overall Equipment Effectiveness (OEE) value, the following formula is used: 

OEE = Availability Ratio x Performance Ratio x Quality Ratio x 100% …………………………………………..(1) 

The following is the formulation of Availability ratio, Performance ratio and Quality ratio. 

1. The Availability Ratio measures the overall time when the system could not be operating due to broken equipment, production 

preparation, and parameter settings. In other words, Availability is the measure from the total time in which the equipment is 

operated after deducting the time for equipment failure and the time for machine preparation and adjustment which also indicated 

the actual ratio between the Operating time and the Available time. The formulation of Availability as follows: 

AR = x100%
Time Loading

Downtime - Time Loading
....................................................................................................................(2) 

2. The Performance Ratio is measured as the actual operating speed ratio of the equipment at the ideal speed based on design 

capacity. Nakajima said Performance indicated deviation from the ideal cycle time [14]. The formulation of Performance Ratio 

as follow: 

PE = x100%
Time Operating

Time Cycle - Produksi Total
..............................................................................................................(3) 

3. Quality Ratio is the average level products according to a standard compared to products which not follow to the standard. 

Quality Ratio focused on quality losses in the form of how many products are defective. The formulation of Quality Ratio as 

follow: 

QR = x100%
ProduksiOutput 

DefectJumlah  - ProduksiOutput 
........................................................................................................(4) 

         The Overall Equipment Effectiveness (OEE) calculation analysis is carried out in the plastic department of the PET bottle 

production department to see the effectiveness of the use of the Stretch Blow machine from January 2017 to December 2017. 

OEE value is the multiplication of the variables Availability, Performance and Quality. The results of January 2017 to December 

2017 are listed in Table 4. 
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Table  4. Overall Equipment Effectiveness (OEE) Results 

No. Month Availability Performance Quality (%) OEE (%) 

1 Jan 83.3 66.6 79.6 44.16 

2 Feb 83.5 63.6 77.8 41.32 

3 March 83 63.5 81.2 42.8 

4 Apr 84.6 65.3 76.2 42.1 

5 May 83.6 64 83 44.41 

6 June 83.7 65.1 83.4 45.44 

7 July 87.8 66 81.4 47.17 

8 Aug 84.6 63 76 40.51 

9 Sept 82.3 65 79.5 42.53 

10 Oct 83.6 65.6 82.4 45.19 

11 Nov 83.3 68.6 78.7 44.97 

12 Dec 85.3 71.6 75.4 46.05 

Average 84.05 65.66 79.55 43.89 

 

 

3.3 Six Big Losses Data Processing 

 

      After obtaining the Overall Equipment Effectiveness (OEE) value during the period Jan 2017 – Dec 2017, then the calculation 

of Six Big Losses is carried out to find out what factors are the obstacles in the effectiveness of the performance of the Stretch 

Blow machine. We could see the value of the Six Big Losses in Table 5 and the Pareto diagram in Fig. 1. 

      Six Big Losses consist of Breakdown Losses, Setup Losses, Idling and Minor Stoppage Losses, Reduced Speed Losses, 

Reduced Yield Losses, and Defect Losses. 

 

Table 5. Six Big Losses Results 

No. Month 
Breakdown 

Losses (%) 

Setup 

Losses 

(%) 

Idling & 

Minor 

Stoppage 

Losses (%) 

Reduced 

Speed Losses 

(%) 

Reduced 

Yield Losses 

(%) 

Defect Losses 

(%) 

1 Jan 16.67 0 39.5 28.3 0 11.17 

2 Feb 16.46 0 41.3 30.35 0 11.76 

3 Mar 16.94 0 41.7 30.25 0 9.91 

4 Apr 15.36 0 39.2 29.4 0 13.12 

5 May 16.36 0 40.9 30.05 0 9.07 

6 June 16.3 0 39.9 29.14 0 9.01 

7 July 15.34 0 36.4 29.81 0 10.78 

8 Aug 15,38 0 41.1 31.26 0 12.77 

9 Sept 17.64 0 41 28.82 0 10.97 

10 Oct 16.42 0 39.7 28.77 0 9.62 

11 Nov 16.67 0 37.3 26.17 0 12.15 

12 Dec 14.67 0 33.3 24.2 0 14.98 

Average 16.26 0.00 39.28 28.88 0.00 11.28 
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Figure 1. Pareto of Six Big Losses 

 

       Based on the result of the Pareto diagram in Fig.1, we could see that the values of Idling and Minor Stoppage Losses is 

39.28%, Reduced Speed Losses is 28.88%, Breakdown Losses is 16.26%, Setup / Adjustment Losses is 0.00%, defect Losses is 

11, 28% and Reduced Yield Losses is 0.00%. From these data, the factors that most influence the effectiveness of the Stretch 

Blow machine are the Idling Minor factor and stoppage losses with the largest value of other factors is 39.3%.  The analysis will 

be carried out using a fishbone diagram to find out the root cause of the Idling & Minor Stoppage Losses.  Fig. 2 shows a fishbone 

diagram to find the potential cause of Idling & Minor Stoppage Losses.. 

 

 
 

Figure 2. Fishbone Diagram 

 

 

     The Fishbone diagram is one of the seven tools in the quality control system. Meanwhile, it was determined that the Idling & 

Minor Stoppage Losses have the highest percentage of the Six Big Losses.   

The following is an analysis of 5W+1H of Idling & Minor Stoppage Losses as shown in Table 6. 
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Table 6. Improvement Plan of Idling and Minor Stoppage Losses uses 5W + 1H 

No. Possible Causes What Why Where When Who How 

1. Machine The engine 

often 

breakdown 

Many worn 

parts  

Spindle that is 

not 

multifunctional 

(when it is 

damaged there 

is no change) 

Slip area Jan 

2018 

Supervisor 

maintenance 

Monitoring 

Total 

Productive 

Maintenance 

TPM 

schedule 

activity 

2. Method Total 

Productive 

Maintenanc

e (TPM 

)scheduled 

not running 

well 

The 

lubricating 

schedule is 

not routine 

The machine 

lubricating 

schedule is 

missing 

On the 

stretch 

blow 

machine 

Jan 

2018 

Supervisor 

maintenance 

Making the 

schedule and 

list on 

preventive 

maintenance 

for parts 

according to 

usage history 

3. Man Lack of 

competenc

y of the 

mechanic's 

skill 

Making 

matrix 

skills and 

equating 

skills with 

training 

For upgrading 

mechanic’s 

skill 

Plastic 

Departme

nt 

Jan 

2018 

Supervisor 

maintenance 

Making 

matrix skills 

and equating 

skills with 

training 

4 Material Low 

quality of 

part 

material 

(spindle 

and 

stretching 

rod 

bushing) 

Training 

related to 

inventory 

managemen

t system  

For upgrading 

the skill of 

procurement 

department 

Procureme

nt 

Departme

nt 

Jan 

2018 

Supervisor 

maintenance 

Conduct 

comparative 

studies of 

parts from 

various 

suppliers. 

 

4. CONCLUSION 

 

        Based on the processing and data analysis of this study, the conclusions of the researchers as follows. The average 

Availability Ratio value is 84.05% which below the Availability value based on OEE World Class should be 90.00%. The average 

value of the Performance Ratio for the whole period is 65.66%. Judging from the value of the OEE World Class Performance, for 

the analysis in this study that is 95%, it can be concluded that the machine analyzed is still below the OEE World-Class value for 

measuring the Overall Equipment Effectiveness (OEE) value. The average value of the Quality Ratio for the whole period was 

79.55%. Judging from the Quality OEE World-Class value for the analysis in this study that is 99%, it can be concluded that the 

machine analyzed is below the Quality OEE World-Class value. The most influential factor on the effectiveness of the Stretch 

Blow machine is the Idling Minor factor and Stoppage Losses with the largest value of the other factors that is 39.28%. Idling 

Minor and stoppage losses are a large Losses value that is comparable with a small Performance value on OEE. 
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