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Abstract.  

This research analyzes the distribution of a poultry plant, with defined processes and 

established areas. However, it has been proven that the poultry production process can 

optimize its processes by redistributing it, applying the SLP (Systematic Layout Plan-

ning) methodology. In addition, the purpose is to take the process to a second level of 

improvement with process automation. Initially, the plant plans were analyzing in detail, 

these allowed us to visualize which areas should be improved. Then, the DAP (Process 

Activity Diagram) was analyzed, where the activities are identified for the plant process. 

Thereafter, the SLP method is applied, which is essential for the redistribution of the 

plant. Once a more efficient plant has been obtained, productivity is analyzed using a 

distance and load matrix. Furthermore, the idea of automation in important processes is 

shown in a cost and time table. Finally, a DAP is developed that gives validity to this 

proposal. 

Keywords: SLP, automation, plant, poultry, optimization, implementation. 

1 Introduction 

Nowadays, companies increasingly face the challenges of a changing and globalized market, 

and they have to innovate and apply continuous improvement in their operations, an efficient 

and effective organizational strategy in achieving objectives is to offer good quality products 

in order to have a competitive advantage and not to be left behind in the market. [1] 

Within the internal production strategy process that is applied in this market to achieve supe-

rior quality and competitive prices, the most important part is plant distribution. Because, 

essentially, it tends to avoid unnecessary expenses of labor and space, perhaps these are fac-

tors of little importance in companies in underdeveloped economies but they are very signif-

icant in industries that intend to achieve or have achieved stability. [2] In addition, there will 

be an impact of automation because in the national and international industrial sector, the lack 

of several considerations of automation projects is evident, highlighting quality improve-

ments, increases in production, increase in repeatability and stability of manufacturing pro-

cesses, reduction of physical and repetitive work, obtaining greater continuity of production 
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on holidays, improvement of the cost-benefit relationship, selection of the most viable tech-

nical and economic offer in terms of automation technology. [3] In this case, a proposal for 

the implementation of plant distribution is presented for the best use of the spaces in the poul-

try plant, improving the distribution of areas, identifying process delays between areas, in-

creasing profits and reducing times of processes. 

2 Literature review 

Muther, mentions that by spending time planning the design before installation we can signif-

icantly reduce economic losses and time delays. A bad design requires future reorganization, 

which is time-consuming and expensive. For this reason, industries develop different methods 

and algorithms in order to have adequate planning and design. [2] There are different planning 

techniques to develop a new design or improve the current design, such as Systematic Design 

Planning (SLP), Paired Exchange Method (PEM), Graph Based Theory (GBT), Dimension-

less Block Diagram (DBD), Total Closeness Classification (TCR), etc. [4] In this case, the 

SLP application and implementation of automation will be proposed, because this poultry 

industry needs to produce variety of products and increase its capacity to compete in the con-

stantly growing market. Therefore, this study focuses on the proposal of a new plant design 

to increase production capacity and implementation of automation for process optimization 

in a poultry company. The author describes to us that the Systematic Layout Planning (SLP) 

method designed by Richard Muther in 1968, allows us to solve plant design problems, uses 

quantitative data, so we can design an effective layout in order to increase productivity, reduce 

costs and spaces. [5] 

 

 

2.1 Systematic Layout Planning (SLP) 

2.1.1 Characteristics  

 

SLP is a methodological application developed by Muther, which indicates eleven steps to 

follow. With this application it is possible to find many solutions for the layout of a plant. [6] 

Chien, classified these steps of SLP into four parts which are: data register, product processes, 

output results and evaluation process. [7] It is important to mention that he also modified SLP 

to use this procedure in different shapes and hexagons. 

2.1.2 Steps 

In this research, the SLP technique has been implemented, which consists of the following six 

steps [8]: 

 

a) Identify and diagram the relationships between resources, obstacles and the environ-

ment based on the flow of material and service. 

b) Establish and document space requirements and supplies needed for each resource. 
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c) Draw a relationship graph to create a graphical representation. The nodes in the graph 

represent the resources and the edges the relationships. Different types of edges can 

be used to visualize different relationships. 

d) Create space relationship arrangements based on the space requirements of re-

sources, obstacles, and the environment. 

e) Evaluate the alternatives considering the importance of the different criteria used in 

the evaluation. 

f) Detail the selected layout and make small adjustments to guarantee the correct oper-

ation, so the effective automation can be implemented in the selected areas. 

 

2.2 Automation 

Automation corresponds to the need to minimize human intervention in production processes, 

that is, save labor effort. [9] Therefore, the authors tell that a traditional automation line can 

increase productivity approximately ten times more than its usual production. [4] Further-

more, professionals confirm that automation is more hygienic, efficient, and environmentally 

friendly. Which allows having a system of several activities, in the same place, where there 

are specialized machines that carry out cutting operations and repetitive activities. [9] 

 

2.3 SLP and automation applied to industrial plants 

The SLP application and the implementation of automation provide different benefits for the 

poultry industry such as: Increased efficiency and quality, this automation can do repetitive 

activities., which maintain industry requirements more effectively, reducing production times 

and operating costs. Furthermore, through the use of SLP, spaces are optimized so that the 

available space in the plant is more utilized. In industry, automation can also reduce the human 

production errors, improving food safety and product quality. 

3 Methodology 

Initially, the plant plans were analyzing in detail, considering the distribution of the areas, 

between main and other services. This with the objective of understanding the operation of 

the company. Then, using a DAP (Process Activity Diagram), the existing activities of the 

production chain are analyzed, and it evaluate their operational efficiency. Subsequently, it is 

identified which activities are the most important, between critical and non-critical. This is 

important to prioritize them when is time to redistribute the plant, and also allows them to 

know if they are suitable for the implementation of automation. Once the evaluation is com-

pleted, the SLP method is applied; it has a series of steps, which were detailed previously. 

This application allows the redistribution of the plant, with a better distribution of areas and 

optimization of activities. In order to verify if this methodology worked and was useful, an 

improved DAP of the new proposal is carried out. Which achieves the objective of reduction 

the unnecessary activities, as well as downtime. Finally, within the objectives of this research, 

there is the proposal of automation in certain activities of the company, which can be more 

efficient when implemented with new machinery, bringing with it benefits such as increased 
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productivity and reduction of human errors. The following Figure 1 shows the steps of the 

methodology of this research, presented in a flow chart. 

 

 

 

 
 

 

Fig. 1. Methodology flow chart. Own elaboration. 
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4 Results 

4.1 DAP Identification 

The DAP, also known as the Process Activity Diagram, is a detailed chart, usually centered 

on a product component or worker, that represents a variety of elements such as actions, re-

views, movements, pauses, storage, schedules, distances, materials, and transportation meth-

ods, among others. This diagram enables a detailed analysis of the process. [10] Therefore, 

we can visualize the company's current DAP below (see Figure 2).  

 

Fig. 2. This DAP (Process Activity Diagram) is the current version managed by the company. It identi-

fies unnecessary transfers and very traditional operations that do not contribute to productivity. 
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4.2 SLP Application  

The main part of plant layout planning is design planning, which focuses mainly on the allo-

cation and layout of functional areas and machines with the objective of optimizing the mate-

rial flow. [11] Therefore, the application of SLP in the observed plant is presented below (see 

Figure 3).  

 

 

Fig. 3. Relational path diagram, belonging to the SLP methodology for the redesign of a poultry plant.  

 

4.3 Distance, Load and Effort Matrix 

Based on the analysis of the sequence of operations, evaluating the quantities to be transported 

and the distances to travel, the effort that these movements represent is evaluated, giving us 

this evaluation of the work an index to measure its productivity and propose an improvement 

proposal. [12] 

4.3.1 Quantity Matrix 

 

The quantity matrix is fundamental in industrial plant design because it provides a quantitative 

representation of the necessary resources and their location. We can see in the following Fig-

ure 4, the current Quantity Matrix of the plant under observation. 
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ler litter  
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Weighing of bins    1500             

Broiler Laying    1500            
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Chick slaughtering      1500          
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      1500         

Scalding of chi-
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Final peeling ins-
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Fig. 4. The production that the poultry company has in all areas, a quantity of 15,000 chickens monthly, 

can be identified with the quantity matrix. 

4.3.2 Distance Matrix 

 

The distance matrix is an important tool in plant design because it helps engineers and plan-

ners make informed decisions about the layout of equipment, work areas, and material flows 

to achieve an efficient, safe, and profitable plant. By evaluating and minimizing distances 

between key points, significant benefits can be realized in terms of operational efficiency and 

productivity. This is represented in the following figure (see Fig. 5).  
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Fig. 5. In the following figure we can identify the distance matrix between areas of the poultry company. 
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4.3.3 Effort Matrix 

 

The effort matrix is an important management tool in plant design that helps companies un-

derstand and manage the distribution of workloads and resources in their facilities. This facil-

itates decision making, efficiency optimization and resource planning to ensure efficient and 

profitable plant operation. Therefore, the effort matrix identified in the company is shown in 

the following Figure 6.  
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TOTAL 

Reception of broiler litter  90000              90000 

Weighing of bins   60000             60000 

Broiler Laying    60000            60000 

Chicken stunning     0           0 

Chick slaughtering      30000          3000 

Waiting for chicken bleeding       60000         6000 

Scalding of chickens        60000        6000 

Chick peeling         0       0 

Final peeling inspection          60000      60000 

Chickens scalding           45000     45000 

Cooling of chickens            30000    30000 

Cutting of limbs             30000   30000 

Gutting of chickens              3000  30000 

Washing and sanitizing 

chickens 

              120000 12000 

Final product storage 

 

               0 

15000/615000=0.0244  615000 

 

Fig. 6. In the following figure we can identify the effort of each area and at the same time it is the result 

of the quantity produced between the resource having the productivity. 

 

 

4.4 Distance, Load and effort proposed Matrix 

The matrix analysis technique identifies critical points in the plant layout and allows the plan-

ner to concentrate his effort on the points that offer the greatest probability of introducing an 
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improvement. However, it is not a means of determining the optimal arrangement, but rather 

of evaluating different possible arrangements on a quantitative and comparative basis. For this 

reason, it constitutes a valuable technique. [12] 

4.4.1 Proposed quantity matrix 

 

The proposed quantity matrix demonstrated a notable increase in products, being fundamental 

in the design of an industrial plant by providing a quantitative representation of the necessary 

resources and their location in the current diagram. In the following Figure 7, we can see the 

proposed quantity matrix for the redistribution of the plant under investigation. 
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Fig. 7. The proposed quantity matrix can be identified for the production that the poultry company has 

in all areas with a quantity of 37,500 chickens monthly. 

4.4.2 Proposed Distance Matrix 

 

The proposed distance matrix minimized the distances between key points, significant bene-

fits can be obtained in terms of operational efficiency and productivity. We can visualize the 

aforementioned in the following Figure 8.  
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Fig. 8. In the figure we can identify the distance matrix proposed between the areas of the poultry com-

pany.  

4.4.3 Proposed Effort Matrix 

 

The proposed effort matrix helps companies understand and manage the distribution of work-

loads and resources in their facilities. This will facilitate informed decision making, efficiency 

optimization and resource planning to ensure efficient and profitable plant operation.  
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This is demonstrated in the following Figure 9 shown below.  
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Reception of broiler litter     225000             225000 

Weighing of bins      0            0 

Broiler Laying      150000           150000 

Chicken stunning        0          0 

Chick slaughtering        75000         75000 

Waiting for chicken bleeding         150000        150000 

Scalding of chickens          150000       150000 

Chick peeling           0      0 

Final peeling inspection            112500     11250 

Cutting of limbs             0    0 

Gutting of chickens              0   0 

Washing and sanitizing chickens                75000  75000 
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Fig. 9. In the figure we can identify the proposed effort matrix of each area and at the same time it is 

the result of the quantity produced between the resource having the productivity. 

 

 

4.5 Proposal DAP 

The DAP proposal (Process Activity Diagram) is presented below in Figure 10, which reflects 

the changes generated by the SLP application and automation together, which bring improve-

ments in distances and times. 
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Fig. 10. DAP (Process Activity Diagram) Proposed version. 

5 Discussion 

A case of SLP application is the research called “Design performance indicators and system-

atic planning”, where the objectives are to carry out plant layout redesign planning applying 

this methodology, with this you can reduce transfer times and routes. The final results of this 

research were to minimize the area of the production machinery and then place it in another 

part of the plant, with this more space was reduced that allowed the other areas to be orga-

nized. and have less displacement of operators. Finally, this application increased staff 

productivity and improved utilization of the production area. [13] Comparing the initial situ-

ation with the current one, productivity will be defined using the following expression: 

Productivity = Production / Resources Where “resources” will be represented by the effort or 

work generated by the transfer of material from one place to another. [12] For this case, the 
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variation in productivity will be determined in order to evaluate the proposed alternative hav-

ing an improvement of 24.24% in productivity. 

6 Conclusion 

In conclusion the application of SLP together with automation has the potential to signifi-

cantly transform operations in a variety of industries and sectors. It offers benefits such as 

improved efficiency, error reduction, resource optimization and increased flexibility, which 

can lead to increased competitiveness and efficiency in a wide range of applications. 

In addition, it is also concluded that this study demonstrates that a good plant layout and 

automation of critical processes improves the productivity of any company, regardless of in-

dustry or size. In this way, it avoids business dwarfism in third world countries and improves 

the quality of products and services. 

7 Recommendation: 

It is recommended to follow the detailed guidelines on how to carry out the implementation 

of SLP and automation together, if you want to apply this proposal in any industry.  Addition-

ally, a step-by-step implementation plan is suggested, highlighting the resources required and 

approximate timelines. 
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