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INTRODUCTION 

The development of the times forces a company both in the field of services and 

manufacturing to enter the era of globalization, required to improve the quality of services 

or products in order to maintain competition with other companies. The emergence of 

industrial development on a large and small scale both private companies and companies 

managed by the state will be a milestone that will advance the nation [1]. This is in line 

with what was conveyed by [2] that Indonesia is one of the developing countries in the 

world that requires massive development to support infrastructure and improve the 

people's economy. 

One of the companies that experience challenges related to quality issues is PT 

XYZ. PT XYZ is a company engaged in manufacturing that produces wood pellets. 

According to [3] wood pellets are an alternative fuel made from wood waste, is one of 

the renewable fuels that is environmentally friendly has a cylindrical shape and hard. The 

problem faced by the company is the occurrence of defects in the products produced. 

Defects that occur in wood pellet products include moisture content that is too high, 

density and shape that is too small. The defect problem causes losses for the company 

because defective products cannot be sold. Therefore, PT XYZ needs an appropriate 

quality control method to overcome these problems. 
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To maintain the quality of products produced by PT XYZ, it is necessary to control 

the quality of the products produced. Quality control is an effort to maintain the quality 

or quality of the goods produced, so that it is in accordance with the product specifications 

that have been determined based on the company's leadership policy [4]. The methods 

used to control process stability and control production quality are the seven tools method 

and the new seven tools. According to [2] the seven tools method is a statistical tool to 

find the root cause of quality problems so as to control quality. While the new seven tools 

method is a tool in mapping problems in a structured manner, to help improve production 

quality. Quality control with the seven tools method can be analyzed using Microsoft 

Excel software to process existing defect data. 

The quality control process is a very necessary step in maintaining the quality of 

a product. Based on research conducted by [5] related to the application of the seven tools 

method to minimize consumer returns at PT XYZ. To complement the application of 

quality control, this research applies quality control using the seven tools method to 

determine the causes of defects and the new seven tools method which is used to see the 

corrective actions that must be taken based on the factors that cause product defects. 

Researchers want to identify the types of defects in wood pellet products, find out how 

much defect rate or presentation of each type of defect that occurs in wood pellet products, 

and then determine the proposed improvements or preventive actions that can be taken to 

reduce defective wood pellet products. 

 

MATERIALS AND METHODS 

This research was conducted at PT XYZ which is located at Jl. Kandangan, 

Ngepeh, Rejoagung, Ngoro District, Jombang Regency, East Java. Data collection was 

carried out by observing the production area, then continued with secondary data 

collection through interviews and documentation conducted in November 2024 by taking 

data on wood pellet production defects from August 2024 to November 2024. The 

dependent variable in this research is the number of wood pellet products produced by 

PT XYZ that have defects. While the dependent variable in this research is the type of 

defect in wood pellet products such as too high moisture content, less product density, 

and the shape of the product is too small. The population of this research itself includes 

all wood pellet production results at PT XYZ in August - November 2024. 

Identification from the beginning was carried out to map the problems until the 

proposed improvements were formulated using the seven tools method and the new seven 

tools. The first data processing is done using tools from the seven tools method to find 

out the causes of defects, the seven tools method basically consists of seven control tools 

including check sheets, histograms, scatter diagrams, stratification, pareto diagrams, 

control charts, fishbone [6]. Then further analysis is carried out to see the corrective 

actions that must be taken based on the factors that cause product defects using the new 

seven tools method, where the tools used are affinity diagrams, tree diagrams, arrow 

diagrams, process decision program charts (PDPC), relationship diagrams, matrix 

diagrams, and matrix data analysis [7].  

The steps in this research begin with field studies and literature studies. Then the 

formulation of existing problems in the company is carried out, determining the objectives 

of the research, and identifying operational variables. After that, data collection is carried 

out which includes production process data, types of defects, and the number of defects. 

The data is then processed using the seven tools method and the new seven tools with the 

help of Microsoft Excel software. The results of data processing are used in making 

conclusions from the research. 
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RESULTS AND DISCUSSIONS 

Results 

Seven Tools Data Processing 

Data processing using the seven tools method is analyzed with tools such as check 

sheets, data stratification, histograms, scatter diagrams, control charts, pareto diagrams, 

and fishbone diagrams. 

1. Check Sheet 

A Check Sheet is a simply designed sheet that lists things that are necessary for 

data recording purposes so that users can collect data easily, systematically and in an 

organized manner. [8]. The following is a check sheet table at PT XYZ : 

Table 1. Check Sheet 
CHECK SHEET 

No. Defect Type 
Month 

Total 
August September   October  November 

1 Too high water content 1122 1157 1129 969 4377 

2 Density 937 852 1147 962 3898 

4 Too Small Shape 1064 947 1434 1062 4507 

Total    3123 2956    3710    2993  

It can be seen in Table 1. that the data used in this research includes data on the 

types of defects, namely too high moisture content, density, and too small a shape as well 

as production data from August to November. 

2. Data Stratification 

Stratification is a table that classifies problems (in this case defects) into several 

groups [9]. This research categorizes defective products into the types of defects. 

Table 2. Stratification of Wood Pellet Defects 
STRATIFICATION 

NO. Defect Type Quantity (kg) 
Defect Percentage 

(%) 

Cumulative 

Percentage (%) 

1 Too High Water Content 4377 34,24% 34,24% 

2 Density 3898 30,50% 64,74% 

3 Too Small Shape 4507 35,26% 100,00% 

Total 12782 100,00%  

It can be seen in table 2. explaining about the types of defects or defects that are 

most in the form of too small as much as 4507 kg, too high water content as much as 4377 

kg, and less density as much as 3898 kg. Besides that it can also be seen the percentage 

of defects that occur in wood pellet products. 

3. Histogram 

Histogram is a tool that helps to determine variation in the process. In the form of 

bar charts that show tabulations of data organized by size [10]. The types of defects on 

the check sheet are then recapitulated and presented in the form of a histogram. 
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Figure 2. Histogram of Wood Pellet Defects 

It can be seen in Figure 2. explaining about the types of defects or defects that are 

most in the form of too small as much as 4507 kg, too high water content as much as 4377 

kg, and less density as much as 3898 kg. 

4. Pareto Diagram 

Pareto diagram is a tool that can help identify and prioritize problems by ranking 

them based on their level of importance [11]. 

Table 3. Dominant Defect Identification Calculation 

NO. Defect Type 
Quantity 

(kg) 

Defect Percentage 

(%) 

Cumulative Percentage 

(%) 

1 Too High Water Content 4377 34,24% 34,24% 

2 Density 3898 30,50% 64,74% 

3 Too Small Shape 4507 35,26% 100,00% 

Total 12782 100,00%   

It can be seen in table 3. that the type of defect is dominated by shapes that are too 

small. Of the total number of defects of 12782 kg, 34.24% are defects of too high moisture 

content, 30.50% of less density, and 35.26% of too small shapes 

 
Figure 3. Pareto Diagram of Wood Pellet Defects 

It can be seen in Figure 3. that the type of defect is dominated by shapes that are 

too small. Of the total number of defects of 12782 kg, 34.24% are defects of too high 

moisture content, 30.50% of insufficient density, and 35.26% of too small shapes.  

5. Scatter diagram  

A scatter diagram is a graph that displays the relationship between two variables 

whether the relationship between them is strong or not, including process factors that 

affect the process and product quality [12]. 
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a. High Water Content Scatter Diagram 

 
Figure 4. Scatter Diagram of High Water Content Defects 

It can be seen in Figure 4. that the high water content has an even distribution of 

points. However, there are some points that are far from the center line of the average 

number of defects. These points indicate that there are many errors in production. It is 

also known that the distribution diagram above has the equation y = 0.128x + 36.734 with 

R² = 0.0134. 

b. Density Chart 

 
Figure 5. Scatter Diagram of Density Defects 

It can be seen in Figure 5. that the density of wood pellet has an even distribution 

of points. However, there are some points that are far from the center line of the average 

number of defects. These points indicate that there are many errors in production. It is 

also known that the distribution diagram above has the equation y = 0.028x + 36.864 with 

R² = 0.0005. 

c. Too Small Shape Diagram 

 
Figure 6. Scatter Diagram of Too Small Shape Defects 

It can be seen in Figure 6. that the undersized shape has an even distribution of 

points. However, there are some points that are far from the center line of the average 

number of defects. These points indicate that there are many errors in production. It is 

also known that the distribution diagram above has the equation y = -0.115x + 49.735 

with R² = 0.0058. 
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6. Control Chart  

The P control chart is used to see the upper control limit and the lower control 

limit. If the data is still within the control limit, the data is declared controlled [13]. 

a. Control Chart Calculation  

Table 4. Defect Control Chart 

No 

The Lot Defect Type 

Proportion 

(p=d/n) 

3σ= 

3√((p ̅(1-

p )̅)/n) 

UCL

= 

p ̅+3

σ 

LCL= 

p ̅-3σ 
CL Observation

(n) (kg) 

d 

(defect) 

(kg) 

Too High 

Water 

Content 

Density 

Too 

Small 

Shape 

1 3700 34 43 25 53 0,009 0,006 0,021 -0,009 0,015 

2 3200 63 48 35 30 0,020 0,006 0,021 -0,008 0,015 

3 4500 85 47 83 33 0,019 0,005 0,020 -0,009 0,015 

4 3200 51 40 35 22 0,016 0,006 0,021 -0,008 0,015 

5 3100 49 50 33 44 0,016 0,006 0,021 -0,008 0,015 

6 3090 53 60 31 34 0,017 0,007 0,021 -0,008 0,015 

7 3480 40 36 42 19 0,011 0,006 0,021 -0,009 0,015 

8 3370 45 34 72 26 0,013 0,006 0,021 -0,009 0,015 

9 3450 42 64 29 64 0,012 0,006 0,021 -0,009 0,015 

10 3100 40 31 19 34 0,013 0,006 0,021 -0,008 0,015 

11 2940 56 32 43 37 0,019 0,007 0,021 -0,008 0,015 

12 3430 21 31 43 91 0,006 0,006 0,021 -0,009 0,015 

13 3550 73 64 39 38 0,021 0,006 0,021 -0,009 0,015 

14 3820 34 34 31 39 0,009 0,006 0,021 -0,009 0,015 

15 2800 52 43 27 39 0,019 0,007 0,022 -0,008 0,015 

16 3050 60 37 30 41 0,020 0,007 0,021 -0,008 0,015 

17 3100 48 39 33 35 0,015 0,006 0,021 -0,008 0,015 

18 2950 61 46 39 29 0,021 0,007 0,021 -0,008 0,015 

19 3120 54 35 43 33 0,017 0,006 0,021 -0,008 0,015 

20 3210 66 40 29 36 0,021 0,006 0,021 -0,008 0,015 

21 3200 35 30 26 43 0,011 0,006 0,021 -0,008 0,015 

22 4150 45 40 29 65 0,011 0,006 0,020 -0,009 0,015 

23 3700 62 50 27 46 0,017 0,006 0,021 -0,009 0,015 

24 2850 54 53 46 35 0,019 0,007 0,022 -0,008 0,015 

25 2600 42 64 29 64 0,016 0,007 0,022 -0,008 0,015 

26 3400 40 31 19 34 0,012 0,006 0,021 -0,009 0,015 

27 3100 31 72 43 61 0,010 0,006 0,021 -0,008 0,015 

28 4300 39 82 25 76 0,009 0,006 0,020 -0,009 0,015 

29 3600 62 55 35 79 0,017 0,006 0,021 -0,009 0,015 

30 2900 20 34 65 36 0,007 0,007 0,021 -0,008 0,015 

31 2750 43 37 24 46 0,016 0,007 0,022 -0,008 0,015 

32 3200 34 31 24 29 0,011 0,006 0,021 -0,008 0,015 

33 2900 61 97 26 30 0,021 0,007 0,021 -0,008 0,015 

34 3200 79 64 24 30 0,025 0,006 0,021 -0,008 0,015 

35 3100 49 96 42 60 0,016 0,006 0,021 -0,008 0,015 

36 2800 40 36 42 19 0,014 0,007 0,022 -0,008 0,015 
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37 3000 45 34 72 26 0,015 0,007 0,021 -0,008 0,015 

38 3100 63 35 85 24 0,020 0,006 0,021 -0,008 0,015 

39 3050 33 36 23 20 0,011 0,007 0,021 -0,008 0,015 

40 3200 58 37 21 94 0,018 0,006 0,021 -0,008 0,015 

41 2950 53 83 22 34 0,018 0,007 0,021 -0,008 0,015 

42 2755 48 34 28 20 0,017 0,007 0,022 -0,008 0,015 

43 3600 61 31 27 34 0,017 0,006 0,021 -0,009 0,015 

44 2960 23 30 26 36 0,008 0,007 0,021 -0,008 0,015 

45 2950 45 32 25 34 0,015 0,007 0,021 -0,008 0,015 

46 4500 56 33 34 32 0,012 0,005 0,020 -0,009 0,015 

47 3200 64 33 32 37 0,020 0,006 0,021 -0,008 0,015 

48 4100 55 64 39 38 0,013 0,006 0,020 -0,009 0,015 

49 2500 34 34 31 39 0,014 0,007 0,022 -0,008 0,015 

50 3000 39 37 37 13 0,013 0,007 0,021 -0,008 0,015 

51 3000 54 38 36 34 0,018 0,007 0,021 -0,008 0,015 

52 3100 57 31 28 64 0,018 0,006 0,021 -0,008 0,015 

53 3200 66 39 34 64 0,021 0,006 0,021 -0,008 0,015 

54 3300 45 31 34 30 0,014 0,006 0,021 -0,008 0,015 

55 2300 43 34 34 10 0,019 0,008 0,022 -0,007 0,015 

56 3400 40 33 28 46 0,012 0,006 0,021 -0,009 0,015 

57 2500 30 43 25 38 0,012 0,007 0,022 -0,008 0,015 

58 3250 35 46 12 64 0,011 0,006 0,021 -0,008 0,015 

59 2950 31 42 65 34 0,011 0,007 0,021 -0,008 0,015 

60 4100 32 48 65 37 0,008 0,006 0,020 -0,009 0,015 

61 3540 45 45 55 34 0,013 0,006 0,021 -0,009 0,015 

62 3000 55 75 50 31 0,018 0,007 0,021 -0,008 0,015 

63 3200 51 34 30 37 0,016 0,006 0,021 -0,008 0,015 

64 3600 70 37 20 61 0,019 0,006 0,021 -0,009 0,015 

65 4210 64 39 40 61 0,015 0,006 0,020 -0,009 0,015 

66 3650 33 73 60 64 0,009 0,006 0,021 -0,009 0,015 

67 4560 44 34 68 97 0,010 0,005 0,020 -0,009 0,015 

68 3000 48 61 65 37 0,016 0,007 0,021 -0,008 0,015 

69 3100 63 34 24 61 0,020 0,006 0,021 -0,008 0,015 

70 2350 38 36 35 64 0,016 0,007 0,022 -0,007 0,015 

71 2250 49 39 46 91 0,022 0,008 0,022 -0,007 0,015 

72 3100 75 32 43 37 0,024 0,006 0,021 -0,008 0,015 

73 4500 45 31 43 91 0,010 0,005 0,020 -0,009 0,015 

74 3500 51 67 96 92 0,015 0,006 0,021 -0,009 0,015 

75 2100 31 35 45 90 0,015 0,008 0,023 -0,007 0,015 

76 2400 42 34 35 34 0,018 0,007 0,022 -0,007 0,015 

77 2500 29 38 31 31 0,012 0,007 0,022 -0,008 0,015 

78 4200 78 34 25 34 0,019 0,006 0,020 -0,009 0,015 

79 3200 66 32 21 41 0,021 0,006 0,021 -0,008 0,015 

80 3100 25 34 24 67 0,008 0,006 0,021 -0,008 0,015 
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81 3250 36 64 37 49 0,011 0,006 0,021 -0,008 0,015 

82 3250 63 31 64 10 0,019 0,006 0,021 -0,008 0,015 

83 3650 43 34 31 13 0,012 0,006 0,021 -0,009 0,015 

84 3220 59 68 73 40 0,018 0,006 0,021 -0,008 0,015 

85 3600 37 34 21 43 0,010 0,006 0,021 -0,009 0,015 

86 4200 49 38 20 47 0,012 0,006 0,020 -0,009 0,015 

87 3700 56 38 24 76 0,015 0,006 0,021 -0,009 0,015 

88 2800 53 38 30 56 0,019 0,007 0,022 -0,008 0,015 

89 2900 34 36 40 50 0,012 0,007 0,021 -0,008 0,015 

90 3500 34 37 46 33 0,010 0,006 0,021 -0,009 0,015 

91 3100 51 35 21 39 0,016 0,006 0,021 -0,008 0,015 

92 3100 43 37 19 53 0,014 0,006 0,021 -0,008 0,015 

93 3500 62 35 31 56 0,018 0,006 0,021 -0,009 0,015 

94 3500 61 34 34 56 0,017 0,006 0,021 -0,009 0,015 

95 4500 49 34 64 49 0,011 0,005 0,020 -0,009 0,015 

96 3350 43 34 67 64 0,013 0,006 0,021 -0,009 0,015 

97 4210 49 31 64 67 0,012 0,006 0,020 -0,009 0,015 

98 3200 43 32 46 18 0,013 0,006 0,021 -0,008 0,015 

99 3215 45 38 64 20 0,014 0,006 0,021 -0,008 0,015 

100 2900 31 46 37 29 0,011 0,007 0,021 -0,008 0,015 

101 3000 45 46 25 23 0,015 0,007 0,021 -0,008 0,015 

102 3000 60 49 34 29 0,020 0,007 0,021 -0,008 0,015 

It can be seen in table 4. that the defect control chart or P control chart on wood 

pellet products is used to determine data that is out of control or exceeds the upper limit 

and also the lower limit. 

b. Control Chart P 

 
Figure 7. Control Chart P 

It can be seen in Figure 7. of the P control Chart that there is data that is out of 

control or crosses the upper limit and also the lower limit, namely on data 34 with a 

proportion value of 0.025 and on data 72 with a proportion value of 0.024. This means 

that the data on the P chart is still not under control so it is necessary to take revision 

action on the control map.  

c. Control Chart Revision P  

Based on the P control map, it is known that there is still data that exceeds the 

control limits, so corrective action is needed so that no one exceeds the predetermined 

control limits. 
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Figure 8. Revised P Control Map 

It can be seen in Figure 8. that the revised P control chart can be seen that there is 

no data that is out of control. This means that the data on the P chart is under control so 

that it can be said that the results of wood pellet production can be said to be good.  

7. Causal Diagram (Fishbone)  

Fishbone diagram is a visual tool to identify, explore, and graphically describe in 

detail all the causes associated with a problem [14]. 

a. High Water Content Fishbone Diagram 

 
Figure 9. High Water Content Fishbone Diagram 

It can be seen in Figure 9. explaining the fishbone of high water content defects 

that the cause and effect diagram or fishbone diagram is a diagram that explains the reason 

why defects can occur in wood pellets with high water content. There are 3 factors in the 

high water content fishbone diagram, namely the method factor, which is caused by the 

production SOP for processing raw materials not being implemented properly. The 

material factor is caused by very wet wood raw materials and some types of wood have 

high moisture content. Then the machine factor where the drying machine or dryer works 

less than optimal so that the wood raw material does not dry optimally before printing. 

b. Density Fishbone Diagram 

 
Figure 10. Density Fishbone Diagram 
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It can be seen in Figure 10. explaining the density defect fishbone that the cause 

and effect diagram or fishbone diagram is a diagram that explains the reason why the 

defect can occur in wood pellets whose density is less. There are 3 factors in the fishbone 

diagram of less density, namely the method factor, which is caused by the production 

SOP on mixing raw materials between hardwood and ordinary wood not according to 

standard. The human factor is caused by negligence of workers in carrying out production 

SOPs. Then the machine factor where the wood pellet printing machine works less than 

optimal so that the wood pellets produced do not have maximum density. 

c. Fishbone Diagram Too Small Shape 

 
Figure 11. Fishbone Diagram of Too Small Shape 

It can be seen in Figure 11. explaining the fishbone defect of too small a shape, it 

is known that the cause and effect diagram or fishbone diagram is a diagram that explains 

the reason why the defect can occur in wood pellets that are too small. There are 3 factors 

in the fishbone diagram of too small a shape, namely the method factor, which is caused 

by the production SOP on mixing raw materials between hardwood and ordinary wood 

not according to standard. The human factor is caused by negligence of workers in 

carrying out production SOPs. Then the machine factor where the wood pellet printing 

machine works less than optimal so that the wood pellets produced have a small size. 

 

Discussions 

Data Processing New Seven Tools Method 

New Seven Tools is a tool to map or describe problems, organize data in a diagram 

so that it is easier to understand and find out the factors that cause these problems[15].  

1. Affinity Diagram 

 
Figure 12. Affinity Diagram 

Affinity Diagram is a method that can help collect large amounts of data and 

organize them into groups or themes based on their relationships [16]. In Figure 12. it is 

known that there are 4 factors that cause defects in wood pellet products, including 
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methods, people, machines, and materials. For example, a drying machine that does not 

work optimally is a problem caused by machine factors. 

2. Interrelationship Diagram 

 
Figure 13. Interrelationship Diagram 

Interrelationship diagrams or digraphs, commonly referred to as network 

diagrams, are tools for analyzing the cause and effect relationships of various complex 

problems so that it can be known which problems trigger the problem and which problems 

are the outcome of the problem [17]. In Figure 13. it is known that the cause and effect 

relationship exists regarding the problem of defects in wood pellet products. For example, 

worker error is caused by workers who do not mix raw materials according to the SOP. 

3. Tree Diagram 

 
Figure 14. Tree Diagram 

Tree diagram is a method used to identify the cause of a problem. Tree diagram 

analysis is carried out by forming a more structured mindset regarding the causal 

components associated with problems that have been prioritized [18]. Based on Figure 

14. it can be seen that to be able to reduce defects in wood pellet products, several ways 

can be done on production methods, employee performance, machine performance, and 

quality of raw materials. The improvement solution is broken down again based on the 

problems that occur. 
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4. Matrix Diagram 

 
Figure 15. Matrix Diagram 

Figure 15. shows the interrelationships between improvement activities, specific 

activities, and problem factors. The magnitude of the relationship is depicted by a square 

symbol which means highly related, a triangle which means related, and a circle which 

means unrelated. For example, improving worker performance is not related to materials 

that do not meet standards. 

5. Data Analysis Matrix  

Table 5. Data Analysis Matrix 
Primary Secondary Importance PT XYZ 

Tighten SOP 
Implementation 

Conducting Company SOP Training 3 2 
Conduct Periodic Production Checks 3 3 

Increase Worker 

Performance 

Conducting Worker Training in accordance 
with the field 3 2 

Conduct Periodic Performance Monitoring 3 3 
Optimizing Engine 
Performance 

Perform Maintanance Periodically 3 3 
Provide SOP for Machine Usage 3 2 

Improve the quality of 
raw materials 

Checking the quality of raw materials 3 2 
Controlling Raw Material Moisture Content 3 3 

Description:  

1 : Not yet done          2 : Done            3 : Often done 

Based on table 5. it is known that the comparison between the importance rating 

and the production process at PT XYZ has a difference of 4 points. This indicates that the 

wood pellet production process at PT XYZ needs to be improved.  
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6. Activity Network Diagram 

Table 6. Wood Pellet Manufacturing Process 

Type of activity 
Code 

activities 
Previous 
activities 

Duration 
(Minutes) 

Cutting wood logs into beams A - 5 
Crushing wood blocks into wood chips B A 2 

Crushing wood chips into sawdust C B 3 
Drying sawdust D C 10 

Turning sawdust into wood pellets E D 5 
Storing wood pellets F E 5 

Based on the production process that occurs in the table above, the activity 

network diagram is described as follows: 

 
Figure 16. Activity Network Diagram 

Activity Network Diagram is a diagram that describes the relationship between 

various activities and identifies critical activities and critical paths [19]. Based on Figure 

16. it is known that there are 6 processes in making wood pellet products per kilogram 

(kg). Cutting wood logs into blocks with code A duration of 5 minutes, Crushing wood 

logs into wood chips with code B duration of 2 minutes, Crushing wood chips into 

sawdust with code C duration of 3 minutes, Drying sawdust with code D duration of 10 

minutes, Turning sawdust into wood pellets with code E duration of 5 minutes, Storing 

wood pellets with code F duration of 5 minutes. So that the total production time is 30 

minutes per kilogram (kg).  

7. Process Decision Program Chart (PDCP) 

 
Figure 17. Process Decision Program Chart 

Description: 

           = Feasible            = Difficult to do 

 Process decision program chart (PDPC) is a diagram used to chart activity plans 

accompanied by situations that may occur. PDPC is not only used for the final solution to 

a problem, but can overcome risks that may occur in the future [20]. Based on Figure 17. 

the corrective action plan is determined to minimize defects in wood pellet products at PT 

XYZ. The sign (X) in the figure above means that the improvement suggestion is difficult 

to do, while the sign (O) means it is feasible or practical to do. 
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CONCLUSION 

Based on the research conducted, it is known that there are 3 types of defects in 

wood pellet products produced by PT XYZ, namely moisture content that is too high, less 

density, and shape that is too small. From these three defects, it is known that there are 

several influencing factors, namely method, human, machine, and material factors. Based 

on data processing using the Seven Tools method, it is obtained that the percentage of 

wood pellet product defects at PT XYZ is that the type of shape defect is too small to 

dominate the number. From a total of 12,782 kg of defective products, 34.24% defects of 

too high moisture content, 30.50% defects of insufficient density, and 35.26% defects of 

too small shapes, which are then used as a reference in the improvement analysis.  

Through the results of data processing using the New Seven Tools method, the 

causes of defects that occur in the production of wood pellets are known. The errors that 

occur are caused by several factors such as method, human, machine, and material factors, 

such as employees who do not comply with SOPs, lack of machine maintenance, wood 

raw materials or wood powder that does not meet the standards, worker errors in mixing 

the composition of wood powder. To prevent errors that can cause defects products can 

be done by tightening the implementation of the company's SOP , improving worker 

performance and skills, optimizing machine performance, and improving the quality of 

the raw materials used.  
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