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Abstract: The status of PT. Toba Pulp Lestari, Tbk Porsea Toba Samosir whose factory is located in the village 

of Sosor Ladang, Parmaksian subdistrict, Toba Samosir district, Investment (PMA) since May 11, 1990, in 

accordance  with the Letter of Approval of BKPM (National Investment Board) No. 170/III/PMA/1990 and the 

stock of this company has been sold at Bursa Saham Jakarta and Surabaya (Jakarta and Surabaya Stock 

Exchange) since 1992 and at New York Stock Exchange (NYSE). PT. Toba Pulp Lestari, Tbk Porsea Toba 

Samosir is a company which is active in pulp industry intended to meet the demand of domestic and foreign 

market with “make to stock” manufacture  classification  

The fact is that the need for raw material to meet the production target of 240.000 tons per year has not yet met, 

the quality of raw material was not yet standard, and the net hours of machine working was in average 14 hours 

15 minutes for the total available time of 24 hours per day . The plan of the need for raw material budgeted 

based on SUR (standard usage rate) was 3,8 ton log/ton pulp yet in fact the company did not meet this planned 

budget. In January, realization of SUR was 4,56 ton log/ton pulp, in February 4,34 ton log/ton pulp, and in 

March was 4,30 ton log/ton pulp. To solve the problem mentioned above, planning engineering (total productive 

maintenance) and supply engineering were performed 

The result obtained through the application of this system was that the value of OEE (overall equipment 

effectiveness) has meet the world class standard because it has met the following criteria such as availability 

90%, performance 95%, and quality 85%, with  OEE (overall equipment effectiveness) 85%. The OEE (overall 

equipment effectiveness) data of January-March 2011 reveals that after the engineering was performed the 

value of OEE of January was 85,47%, February was 85,18%, and march was 88,42%.  

Keyword: TOC, OEE, Supply, Operation, Treatment. 

----------------------------------------------------------------------------------------------------------------------------- ---------- 

Date of Submission: 22-06-2018                                                                            Date of acceptance: 07-07-2018 

----------------------------------------------------------------------------------------------------------------------------- ---------- 

 

I. INTRODUCTION 

PT. Toba Pulp Lestari Tbk Porsea Toba-Samosir is a pulp industry which aims to fulfill market needs. 

In the daily production operations, PT Toba Pulp Lestari, Tbk Porsea was born various problems in existing 

work stations. The raw material requirement is not fulfilled to achieve the production target of 240,000 Ton per 

year, the quality of the raw material does not meet the standard and the effective production machine time (clock 

hour) averages 14 hours 15 minutes for the total available time (total available time) 24 hours per day. The 

planned raw material cost based on SUR (standard usage rate) of 3.8 tons log / ton of pulp was not met, as in 

January the realization of SUR 4.56 tons log / ton pulp, in February SUR 4.34 tons log / ton pulp, in March SUR 

4.30 tons log / ton of pulp. To solve these problems, companies need to develop a system that can help 

management to easily access root (root cause) and make it easier to solve these problems. 

This research was conducted to identify and analyze various things that exist in PT. Toba Pulp Lestari, 

Tbk Porsea is also looking for alternatives to the production process in order to target production. The theory of 

constraints (TOC) method is used to identify and develop specific ones for managing the program. The theory of 

constraint theory (TOC) in its efforts to improve the profitability of the company has provided a system that can 

minimize production costs based on processes in a production process. Of course with that, management should 

be able to focus efforts to improve the operations that need and increase capacity (Garrison and Noreen, 2000: 

587). 

Researchers to conduct research on the Pulp plant, because each factory needs to have different 

production processes, then also on different conditions, Organizing TOC as one form of strategic company to 

improve the profitability of the company in order to continue to survive in the existing global competition 

currently. 

 

II. LITERATURE REVIEW 

2.1 Theory of Constraint 
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Theory of constraint (TOC) was created by Eliyahu Moshe Goldratt at the beginning of the 

1970s.Goldratt was an Israeli physicist who was later involved in the design of a production system to help his 

friend design a scheduling system for a chicken coop factory. This theory offers a way to overcome obstacles in 

production and more than that TOC focuses on continuous productivity improvement as well as global 

measurement of throughput, inventory and total cost. Some definitions of TOC include: 

"The theory of constraints recognizes that the performance of any organization is limited by its constraints." 

(Hansen and Mowen, 2000: 826).TOC is a theory that focuses the manager's attention on obstacles or waste that 

slow down the production process (Blocher et al., 2001: 175). Meanwhile, according to Garrison and Noreen 

(2003: 2I): "Theory of constraints maintains that effectively managing the constraints is a key to success".  

From that definition, TOC is a management philosophy that focuses on identifying the constraints affecting a 

company's production process, then optimizing the use of resources with such constraints to maximize 

throughput and increase profits. 

There are five TOC steps used to achieve goals related to the decision making process in order to 

improve the competitiveness of the company. These steps are as follows: the first step identifies the constraints 

that affect the production process, the second step exploits the constrained resources, the third step adjusts the 

activity on unencumbered resources with the constrained activities, the fourth step maximizes the use of 

constrained resources and the search for a way to overcome the obstacle, then the fifth step to monitor the 

production process that has been fixed and start searching for new obstacles that may arise. 

 

2.2 Forecasting 

Forecasting is a process to estimate some future needs that include the needs in quantity size, quality, 

time and location required in order to meet the demand for goods or services. Forecasting is the process of 

estimating some of the future needs which include the needs in the quantity, quality, time, and location required 

to meet the demand for goods or services. To deal with diverse needs, several forecasting techniques have been 

developed to simplify and accurately predict the forecast. Current forecasting techniques can be broadly 

classified into 2 (two) namely, quantitative methods and qualitative methods. Quantitative methods can be 

divided into time-series methods and causal methods. 

 

2.3 Inventory (Inventory) 

2.3.1 Understanding Inventory (Inventory) 

Nur Bahagia Senator (2006), inventory is an idle resource (idle resources) whose existence awaits 

further process. What is meant by further process here may be production activities as encountered in 

manufacturing systems, marketing activities as found in distribution systems. 

 

2.3.2 Shape and Type of Inventory 

In manufacturing business, inventory is always found in various forms of raw materials as input for 

production process, supplies to assist in the implementation of production process, spare parts to replace 

damaged components, semi-finished goods work in process), and finished goods ready to be marketed to 

consumers. The existence of inventory in a business activity can not be avoided, because the goods can not be 

obtained instantly, but it takes a grace period to get it. The grace period starts from the time of ordering, the time 

to produce it, the time to deliver the goods to the distributor even up to the time to process the goods in the 

warehouse until ready for use by the wearer. The time interval between the time of booking is done until the 

goods are ready to be used is called time off. (Lead time.) 

 

III. MODELING 

3.1 Place and time of research 

Research conducted at PT. Toba Pulp Lestari, Tbk Porsea l okasi factory is located in Sosor Ladang 

Village, Parmaksian Subdistrict , Toba Samosir Regency, North Sumatra a wood processing industry Fiber into 

pulp (Pulp) L ama research 3 months ( September - November 2010) . 

This methodology is something that is very important because the success or failure, as well as the high quality 

of research results is largely determined by the decision of the author in choosing his research methodology. 

 

3.2 Research methods 
The research method used is the action research approach , which is a method that solves an indication 

of the condition, symptoms on existing and ongoing conditions, which is done by collecting data, tabulating and 

clarifying and interpreting so as to obtain a clear picture of the problems encountered and in the end the 

proposed development is done. 

Stages of Research Process 

 
No Stages Information 
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1 Evaluate the present condition Invade the condition of the system Wood raw material inventory based on 
the data and observations obtained .field and the data of the past 

 

2 Analyze the weakness of the situation The information obtained will analyzed 

3  Formulate existing problems Based on field studies and data Existing data can then be the determination 
of the problems encountered 

4 Set appropriate goals to analyze existing 

issues 

To determine the appropriate raw material inventory control system 

5 Collecting data Collect all the data both primary and data are required 
 data sekunder . 

6 Processing data By using TOC, diagram scatter, quadratic forecasting method and cyclical 

to determine the method inventory control, OEE for 
minimize machine down time with TPM . 

7  Designing information system Create SOP storage materials raw and maintenance systems with new TPM 

for weakness of sis tem current information is not repeated . 
 

8 Conclusions and recommendations Summing up and delivering suggestions to management for follow up 

Source: Author Prepared, 2011 

 

3.3 Method of collecting data 

The data required in this study were collected in various ways, namely : 

1. Make a direct observation, which is to record their own data required obtained on the field observation. 

2. Conduct Frequently Asked Questions with related parties in the control of raw material inventory. 

3. Perform a search of various related documents such as past data, policies and documents related to raw 

material inventory control , maintenance systems and others . 

3.4 Data source 
The data required in this research outline consists of two types of data, namely: 

1. Primary data 

Primary data includes the current supply control information flow and others. 

2. Secondary Data 

Number and type of raw materials , quantity of production, timing of orders for wood raw materials , quantity of 

raw material demand , types of damage, realization of maintenance program, failure of repairs, business 

processes, completeness of facilities and infrastructure covering materials, mechanics, machinery, systems and 

repair procedures and others. 

 

3.5 Data Processing 

Data processing for data solving on this Thesis using Teory Of Constrain approach (TOC). 

In implementing ideas as the solution of a problem, Goldratt develops 5 (five) consecutive steps so that the 

refinement process is more focused and results in better system, as follows: 

 

Step 1: Identify the constraint of the system (identifying the constraint) with 

              using Current Reality Tree (CRT) 

Step 2: Constraint exploitation (exploiting the constraint) (to what to 

             change) 

 

3.6 Development of Current Reality Tree (CRT) 

From several UDEs formed it was developed with a current reality tree (CRT) diagram that comprises 

a causal relationship (cause and effect relationship). CRTs also look for relationships between problems that 

arise, so that the main factors causing obstacles more easily found. For example UDEs Schedule delivery of 

irregular raw materials from the Supplier resulted in Safety stock of raw materials used before the time set for 

20 days so that the quality of wood does not meet the standards and supplies Raw materials are too low for 

production needs. From the causal relationship is obtained some root causes (causal factors) that can be marked 

from the absence of arrows into the box. CRT development aims to find the core problem (core conflect) on the 

production process system at the factory. 

 

Calculation of Forecasting of Raw Materials Needs 

Before doing the forecasting needs to be selected the type of forecasting that will be used. The steps of 

forecasting, namely: 

1. Destination Forecasting 

 Forecasting demand for wood raw materials from the mill for the next 12 months (January-December 

2011.) 

2. Making a scatter diagram 
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3. Wood demand data from January 2008-December 2009 for Mill 

 

Table 1 Data of Raw Material Demand for 2008-2009 

 
 

4. Selection of Alternative Forecasting Method 

Based on the scatter diagram, the historical pattern of actual demand data indicates instability or large and 

volatile changes. Forecasting model that matches the demand pattern is Quadratic Method and Cyclical Method 

 

5. Calculation of Forecasting function parameters 

To know the requirement of raw materials in the first month of 2011 by using equation of method of Quadratis, 

that is: 

Y (t) = a = bt + ct2  

As for knowing Quadratic methods need data about the use of raw materials during the year 2009 to 2010 is like 

in Table 2. 

 

Table 2 Calculation of Raw Materials in 2011 at PT Toba Pulp Lestari, Tbk with Quadratic Method 
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So forecasting of raw materials for the 25th month (January 2011) is 98.402 Ton.  

6. Parameter Function Forecasting Cyclical Method 

Results Calculation Parameter Function Forecasting Cyclical Methods, as in Table 3. 

 

Table 3 Data Calculation Parameter Forecasting Cyclical Method 
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So forecasting of raw material requirement for 25th month (January 2011) is 86,264.18 Ton. The calculation of 

the amount of wood raw material needs for the period January to December 2011 with the Cyclical method seen 

in Table 4. 

 
7. Calculation of Deviation Forecasting Method To get the best forecasting method between the selected 

methods, it is necessary to calculate the error rate of each method then the smallest error selected to generate the 

forecast.   Based on the above SEE calculation results, it can be seen that the smallest SEE is the Cyclical 

Method.  

8. Determination of Inventory Methods From the cyclical forecasting calculation result data as seen in Table 5.9, 

it is seen that the policy of inventory control method applied by the company is the periodic method of statistical 

inventory control called SIC. 

 

3.7 Calculation of OEE (Overall Equipment Effectiveness) 

OEE overall equipment effectiveness method is a method used as a measuring tool in the application of 

TPM program in order to keep the equipment in ideal conditions with the removal of six big losses of 

equipment. This OEE measurement is based on measurement of three main risks, namely Availability ratio, 

Performance ratio, Quality ratio. 

1. Availability Ratio 

Availability ratio is a ratio that describes the utilization of time available for the operation of machinery or 

equipment. Nakajima (1988) states that availability is the ratio of operation time, by eliminating equipment 

downtime, against loading time. 

Thus the formula used to measure availability ratio is:

 

timeloading

downtimetimeloading

timeloading

timeoperation
tyAvailabili




 
 

Loading time is the amount of time available in the production plan per month minus the planned down time  
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Loading time = total available time-planned down time 

2. Performance Ratio 

Performance Ratio is a ratio that describes the ability of the equipment in producing goods. This ratio is the 

result of Operating Speed Rate and net operating rate. Operating Speed Rate equipment refers to the difference 

between ideal speed (based on equipment design) and actual operating speed. the net operating rate measures the 

maintenance of a speed over a given period. 

timeoperation

timecycleltheoreticaxamountprocessed
rateePerformanc 

 
 

3. Quality ratio  

Quality ratio is a ratio that describes the ability of the equipment to produce in accordance with the standard. 

The formula used for the measurement ratio is:
amountprocessed

amountdefectamountprocessed
rateQuality   

 

3.8 Analysis and Discussion 

The inventory planning policy based on periodic or periodic review shows that EOQ (Q *) is 

172,868,788.88 Ton then POQ is 58,810.96 Ton per 20 days while the available safety stock according to the 

inventory method planned by the company is equal to average of 46,009.59 tons per 20 days.  

OEE Calculation Analysis 

The OEE calculation analysis is done by looking at the effectiveness of the use of machines during the period of 

May to July 2010. OEE measurement is a combination of time factor, production speed and quality of operation 

of the machines used. 

1. OEE value in low period of 64.90% due to the ratio of Performance efficiency is very low that is equal to 

71.15% and the ratio of Rate Of Quality of 92.56% is still below the ideal ratio of 99%, but the ratio of 

Availability high that is equal to 98,725 above ideal value that is 90%. 

2. OEE value in the period of June increased by 71.15% but still below the ideal ideal OEE expected 85% due 

to the ratio of the Rate Of Quality of 86.63% low and the ratio of Performance Efficiency of 62.88% and 

still below the ideal ratio of 95% but the high Availability value of 99.11% above the ideal value of 90%. 

3. The value of OEE in the period of July decreased by 64.47% due to the ratio of Performance Efficiency 

decreased by 79.62%, the ratio of Rate of Quality fell by 81.64%. 

4. Overall the value of OEE is still low and still far below normal, the value of the overall use of the 

equipment of the machine is still below the standard set by the Japan Institute of Plant Maintenance (JIPM) 

of 85%. 

5. This means that we need to improve the OEE values to be ideal with Total Preventive Maintenance (TPM) 

solutions. 

 

IV. CONCLUSION 

Conclusions 

After doing research to identify and analyze the constraints contained in PT. Toba Pulp Lestari, Tbk 

Porsea as well as looking for alternatives to optimize the production process in order to fulfill the production 

targets, it can be drawn some conclusions and suggestions include: 

1. The result of problem identification with that two requirement to fulfill production target based on 

constraints found in CRT ie the use of raw materials must be in accordance with established SOP and 

minimize Down time of production machine and step more concrete is, it is necessary to calculate the 

forecasting of raw materials and maintenance. 

2. Overall OEE value is still low and still far below normal, the effectiveness value of the overall equipment 

of the machine is still below the standard set by Japan Institute of Plant Maintenance (JIPM) that is 85%. 

This means that we need to improve the OEE values to be ideal with Total Preventive Maintenance (TPM) 

solutions. 

 

Suggestions 

1. The company must improve the inventory system by considering the type of wood raw material available. 

2. The company shall improve the maintenance system of the production equipment. 

3. To socialize the importance of applying all elements of TPM to all employees in the company. 

4. We recommend that companies run the proposed system to improve productivity. 
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