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Abstract: Proposed article points out the possibilities of using Plant Simulation software for analyzing machine 

energy consumption. The first part of research introduces the simulation tool Plant Simulation, which was a ground 

for modelling and optimization of production processes. The second part were shown the possibilities of simulating 

the effect of batch size on the total energy consumption of the production process. 
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1 Introduction 

Now is a such period of time, when costs are rising and 

time is limited for manufacturing process, therefore 

logistics become a key factor in achieving the 

company's success. Everyday a lot of companies lose 

money due to low productivity, inefficient production 

plans, or ineffective production resources. One of the 

significant case of failure is wasteful handling of 

machines. Many managers are focused on the 

optimization of the material resources by the optimizing 

the existent situation with a help of using of the 

production capacities, determination of ideal production 

batch. In such situation, managers forget to monitor 

other factors such as energy consumption at the 

manufacturing process. All these reasons open an 

opportunity of using different simulation tools, that will 

open abilities of monitoring the consumed energy 

capacity during the manufacturing process. 

 

Tecnomatix Plant Simulation 

Tecnomatix Plant Simulation is a simulation tool 

that provides creation of the digital models, simulations, 

visualizations, helps to analysis, to watch logistics 

processes, to optimize production processes and to 

improve and enhance performance. These models allow 

running experiments without disrupting existing 

manufacturing processes or testing at the planning stage 

of a new manufacturing process that provides the 

necessary information for further decision making. 

Tecnomatix Plant Simulation models can be created 

on the basis of the existing production process to 

improve and to streamline it. Also there is an 

opportunity to design models of the planned 

manufacturing process. This simulation will provide 

necessary information to determine velocity of 

manufacturing process, determine will be the process 

failure or successful, whether will be decision 

prosperous for the company and help to decide about 

requirement of further planning of such production. 

Using PlantSimulation allows us to model, to simulate 

production systems and processes and to optimize 

material flow, resource utilization and logistics.  

The main functions and abilities of the 

PlantSimulation:  

• Object oriented models with hierarchy. 

• Library of machines 

• Management of functions and objects. 

• Automatic analysis of simulation results. 

• Display of material flow and values in 

simulations. 

• Genetic algorithm for optimizing and 

modelling of an energy consumption. 

Benefits of simulation in PlantSimulation:  

• Quick search and elimination of problems at 

the production process (which otherwise would require 

high costs and lengthy adjustment procedures during the 

production process). 
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• Minimization of investment costs in the 

production process. 

• To increase labour productivity. 

• To optimize resource consumption and to plan 

its reuse. 

• Reduction of used funds. 

• To make the most of mechanisms and 

equipment. 

• Optimize systems to reduce power 

consumption. 

Simulation technologies are an important tool for the 

implementation and operation of complex production 

systems. Economic trends affect the reduction cycles of 

planning and planned processes due to increased 

competitive pressure, the constant growth of customer 

requirements on quality or other product characteristics. 

The modelling phase consists of two phases - building 

(creating a simulation model) and the second - 

transferring the created model to the simulation.  

Simulation is most often used when simple methods 

are not enough. The advantage of Plantsimulation is 

based on the ability to simulate the production process 

so as to make it possible to determine the energy 

consumption of machines and, therefore, control and 

optimize this important factor. 

 

 

 

Figure 1 Tecnomatix Plant Simulation primary work 

environment 

2 Methodology 

At the first stage of modelling, it is necessary to insert 

the basic elements of the production process into 

PlantSimulation, namely everything that enters the 

process (Inputs), machines, and process results 

(Outputs). All of these elements can be found on the 

MaterialFlow section of the work panel of the program. 

For creation the interdependence between these 

elements, it is necessary to combine two elements with 

a special communication icon to make them 

interdependent. In such situation, there is referred 

model: inputs  machine and machine outputs. 

Connecting arrows are shown on Fig. 2. After creating 

interdependencies, it is necessary to determine the 

parameters of each element. For the first should be 

identified outputs it means to determine number of the 

parts, which will enter into production process. This 

parameter can be configured in several ways, for 

example, by accurately specifying the number of the 

parts and manually transferring them to the machine, or 

determine in what interval of the manufacturing process 

parts should be transported to a specific machine, etc. 

Figure 2 Linking simulation elements 

After entering all the necessary information, should be 

determined parameters of the machines. The most 

important step is definition of time - the duration of the 

production process, downtime, repair time, etc. In 

addition, on this step it is possible to determine the 

probability of machine failure and statistical indicators 

for a given machine, for example, standby time, 

machine productivity, machine occupancy, and so on. 

 

Figure 3 Basic machine parameters 

This research mainly is aimed on machine energy 

consumption, that is why it is necessary to look out on 

the scheme illustrated on Fig. 4. Manufacturing system 

represented on Fig. 4 includes 3 machines with buffer, 

conveyor and one robot. Figure illustrate as size of the 
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batch affects energy consumption of the machines. 

Since the use of machine (in [%]) vary - it is having an 

impact on production system.  

 
Figure 4 Production systems 

The next step is determination of the energetic state of 

each component on the Fig. 5. Here is configure the 

connection power (in kW) for all operations of the 

machine (active mode, adjustable, in case of a machine 

error, standby mode). 

 

 

 
 

Figure 5 Setting the energy consumption of system 

components 

Then were made simulation and monitored energy 

statistics during batch size changed on 1, 5, 10 and 20 

parts, for each production line under the influence of 

time. 

 

Figure 6 Energy statistics for 1 part 

 

Figure 7 Energy statistics for 5 parts 

 

Figure 8 Energy statistics for 10 parts 

 

Figure 9 Energy statistics for 20 parts 

Table 1 Total energy consumption of machines (kW) 

Object/ 

Num. of 

pieces 

1 5 10 20 

Buffer1 0,27086 1,075 1,47086 2,80420 

Conveyor 0,13543 0,5375 0,73543 1,40210 

Mach.1 0,27815 1,25625 1,85315 3,60315 

Robot 0,27185 1,08076 1,48044 2,82332 

Buffer2 0 0 0 0 

Mach.2 0,21824 1,10312 1,71824 3,38490 

Buffer3 0,27086 1,075 1,47086 2,80420 

Mach.3 0,36358 1,493749 2,088585 4,005252 

 



Advances in Thermal Processes  

and Energy Transformation 

 

 

 

86 

 

Based on the simulation, it can be said that an increase 

number of pieces has a linear effect on an increase of 

energy, and with large quantities of parts was 

experienced an increase of energy consumption on 

buffers. With increase of a number of parts, the total 

power of the machines also increased, and it can also be 

argued that the line was well balanced and there were no 

bottlenecks. 

3 Conclusion 

Material flow modelling is and will always be an 

important part of the preparatory phase. Most of 

manufacturing enterprises pay great attention fir this 

area and try to create the most optimal manufacturing 

program. But in most cases a very important thing is 

forgotten – it is creation of energetic infrastructure for 

existent workshop. With using of a simulation can 

determined what the energy demand will be on certain 

blocks and how it will be necessary to fix the overall 

infrastructure. 

Also, with today's EU requirements, renewable energy 

sources can be used to power machines or auxiliary 

equipment. However, most importantly, at the present 

time, when everyone is monitoring costs, it is important 

to know and exactly determine how much energy costs 

to produce a certain number of pieces. To this end, was 

created proposed article, which indicates the possibility 

of using simulation for determination the energy 

consumption of machines. 
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