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Throughput is the ability of a company's production unit to process raw materials 

into final products that have value, in accordance with established standards. 

Palm Oil Mill (PKS) is a processing company for raw materials in the harvest of 

palm oil in the form of Fresh Fruit Bunches processed into Crude Palm Oil 

(CPO) and Palm Kernel Oil (PKO) products and their by-products in the form of 

solid waste (empty bunches, fiber, shells) and liquid. PKS production can be 

achieved throughput produced by looking at the production process that occurs in 

each work unit, namely: the value of the capacity of the stew is done, sequencing 

time, steam boiler requirements, Material Balance. The capacity owned by PKS 

XYZ is 60 tons/hour, does not meet the targeted throughput, where the sterilizer 

capacity is only able to reach 45 tons/hour, sequencing time is 45 minutes, the 

steam boiler produced is not sufficient to produce 60 tons of PKS/hour, and the 

existing Material Balance is not met, which are 38 tons/hour. 
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INTRODUCTION 
 

Palm oil is one of Indonesia's plantation crops that 

has a bright future [1-5]. Parts of oil palm plants that 

have high economic value are the fruits arranged in 

a Palm Fruit Bunch (FFB). The fruit that has been 

harvested by the garden will then be sent to the 

factory for processing [6-10]. From fresh fruit 

bunches processed in palm oil mills will have a 

composition of processed fruit (material balance), 

from each part [11-12]. Fresh Fruit Bunches (FFB), 

will have a composition of 100 kg FFB estimated at 

21 kg of palm oil, and 3.5 kg of palm kernel. 

Overall from the processing of oil palm fruit, the 

following results were obtained [1]. 

 

Table 1. Total Oil palm processing [6] 

 
 

Production is the process of diverting inputs in the 

form of Natural Resources (SDA), Human 

Resources (HR), capital, and mastery of technology 

into company output or products. In the expected 

production of oil palm plantations, of course Crude 

Palm Oil (CPO) or other downstream products [14-

16]. All activities in the field will lead to harvest or 

production of Fresh Fruit Bunches (FFB) and all 

activities in the mill will it leads to the production of 

CPO and Palm Kernel Oil (PKO) A neatly arranged 

system must be prepared starting from harvesting, 

collecting FFB, transporting to the processing plant, 

stockpiling until marketing or selling, if one of the 

links is broken or delayed it will affect the whole 

process, the critical points need to be well known 

[17-18]. 

 

The processing of oil palm FFB as a good quality 

raw material for CPO and PKO is the main goal of 

the processing process in addition to producing 

waste in the form of fibers, shells and empty 

bunches. The processing is carried out according to 

certain stages and specified conditions which are 

followed carefully and carried out from the field to 

the final process. Standards in the field have been 

set and quality is reflected in yields and production. 

Bunches/fruits that are too ripe will cause quality 

losses where the Free Fatty Acid (ALB) is high [19]. 
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Palm oil processing plant is a unit that performs 

operational processes to obtain oil (CPO) and kernel 

(palm kernel) from palm fruit, through the process 

of boiling, piping, dozing, pressing, separating, 

drying, and stockpiling [20]. According to [21], the 

quality and success of the processing process is 

influenced by the type of fruit that enters the factory 

and the processing handling process while in the 

factory. The success of the quantity and quality of 

production results can be indicated from the 

performance of the palm oil mill through the 

achievement of production, if it is associated with 

productivity it will not be separated from the 

capacity of the mill. Achievement of productivity 

will be high if the fruit is processed a lot with 

predetermined working hours and the achievement 

of high plant capacity efficiency. The plant capacity 

achieved is greatly influenced by the overall 

(overall) processing unit of the machine used for the 

processing of both main equipment and other 

supporting equipment. 

 

The XYZ Palm Oil Mill (PKS) is a palm oil 

processing plant with a design capacity at the 

beginning of development in 2000 of 45 tons/hour, 

with increasing demand for global and domestic 

CPO coupled with FFB production in nucleus and 

plasma plantations which also continues to increase. 

So, in 2004 the development was made towards 60 

tons / hour. However, in the field implementation, it 

is difficult to achieve a capacity of 60 tons/hour, due 

to various factors in the field.  

 

EXPERIMENTAL METHOD 
 

 
 

Fig. 1. Schematic Research Methodology 

 
 

RESULTS AND DISCUSSION 
Cycle Time/Sequencing Time Settings 

Achieving factory capacity in the range of 50-52 

tons/hour can be done by setting the sequencing 

time. In the boiling time boiling process greatly 

affects the achievement of the cooking capacity 

itself. The actual squaring time achieved tends to be 

above 55 minutes, without changing the steam time 

by reducing the sequencing time from 55 to 52 

minutes, increasing the cooking capacity to 52 tons / 

hour 

 

Kernel Drying Beginning or End of Process 

This treatment can be done in normal fruit 

conditions, by doing the kernel drying process at the 

beginning or at the end of the processing, it will 

speed up the cooked kernel. Before doing the 

factory processing, the boiler has produced steam, 

the steam produced from the boiler can be used to 

process kernel heating on the silo drier. It is 

expected that from the drying process at the 

beginning or end of the kernel process it can cook 

faster. Kernels that have met the standard holding 

time (14-16 hours) will be cooked and ready to be 

shipped. If the achievement of factory capacity is 

according to the above calculation, which is 52 

tons/hour, with a kernel percentage of 8.7% and a 

holding time of 16 hours, then the flow of material 

can be calculated to be accommodated in the silo 

kernel, as used this equation. 

 

 Total kernel = 52 tons/hour x 8.7 % x 16 hours  

                       = 72.4 tons  
 

From the calculation it is known that with the 

achievement of factory capacity at 52 tons/hour the 

flow of kernel material for 16 hours is as much as 

72.4 tons. A total of 72.4 tons of kernel will be able 

to be accommodated by 3 units of silo kernels in 

Sawindo PKS, which is 78 tons. However, it is 

necessary to make adjustments between the 

incoming kernel into the silo and the one to be sent, 

so that between the incoming kernel and the cooked 

one is ready to be sent in balance. When this can be 

done the principle of continuity (continuity) 

between incoming and outgoing material can be 

done well so that it will expedite the processing 

process. 

 

Optimal Lorry Filling 

Stew capacity can be calculated by the equation 

below: 
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So, by filling the optimal lorry on the available 

capacity will affect the achievement of the capacity 

of the stew, based on the calculation the stew 

capacity is 53.3 tons / hour. However, this will not 

be able to be carried out continuously because 

operations in the field cause lorry filling to not be 

carried out evenly at a capacity of 7.7 tons/unit. At 

least this gives a picture that the optimal loading of 

lorries also affects the attainment of processing 

capacity of close to 52 tons/hour. 

 

Table 2. Comparison of achievement of factory 

capacity 

 

 
 
 
CONCLUSION 
 

Some indication of PKS throughput factors of 60 

tons/hour capacity has not been fulfilled, including 

machines used for operations such as: Kernel silos, 

78 tons silo capacity is not able to accommodate the 

flow of kernel balance material 52 tons/hour during 

16 hours holding time which is 83.2 tons; Stew, 

achieving boiling cycle time is always above the 

average requirement that must be achieved that is 45 

minutes, not reaching the sequencing time due to the 

unmet supply of steam from the boiler; Boilers, the 

process at PKS requires steam for process needs, so 

that the steam demand for several stations in PKS 

must be considered, with boiler steam capacity of 30 

tons/hour unable to supply steam to several stations 

with plant capacity of 60 tons/hour; The 

composition of the processing bunch (material 

balance) also affects capacity if an error occurs at 

the beginning of the capacity calculation, which will 

result in other operational units because the palm oil 

mill is a continuous unity process. 
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