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Abstract:  

In industrial process control, rapid response control 

system such as AC induction motor speed control is one 

of the most basic aspects. the close loop PID control 

system (Proportional–Integral–Derivative) controller is 

used to control the speed of the induction motor via 

PROFINET network including a remote control using 

OPC (OLE for Process Control) standard. In this paper 

two scenarios for implementation of real-time control 

system are investigated.. In the first one the control 

algorithm is directly implemented in PLC (programmable 

logic controller)  using the available instructions like 

CONT_C instruction which is used on SIMATIC S7 

automation systems. in this case the PC (personal 

computer) supports the visualization and data logging. In 

the second scenario the control algorithm design and 

execution of the control processes is performed in PC 

using the LabVIEW and MATLAB/Simulink Toolbox 

environments and investigating the effect of different 

levels of the latency for LabVIEW algorithms and 

MATLAB/Simulink algorithms on performance of 

control system. The obtained experimental results 

demonstrate a possibility to establish the 

MATLAB/Simulink Based for remote control over the 

system while ensuring system’s stability, efficiency and 

good performance of control systems caused by the 

network system latency and promising in terms of quick 

settling time, minimum peak overshoot and smallest 

steady state error. 

Keywords: Ethernet; Matlab; LabVIEW; Latency 

;OPC server; PID controller ; PLC, 

1. Introduction 

Recently, Networked Control Systems (NCS) are used in 

the Building plug-and-play control systems. This is based 

on digital systems for collecting data from sensors and 

controlling actuators. The elements of NCS are connected 

through industrial communication fieldbuses such as 

(can, PROFIBUS or PROFINET)  or through  wireless 

connections like (WiFi ) [1]. 

However, there exist some obstacles to implement this 

kind of control system, such as network-induced delay or 

packet dropouts or latency, the latency is the total time it 

takes a data packet to travel from one node to another, 

both constant network-induced delay and latency have the 

same effect on the performance of the control system and 

both can lead to instability or degrade the control system 

of the industrial process. Moreover, these processes 

require real-time command execution and data 

acquisition, so appropriate real-time operating systems 

have to be used without network delay , packet dropouts 

or latency. there are many examples of other systems that 

require real-time execution like military systems, banking 

systems, avionics or robotics, so providing real-time 

control for them is a strongly request task [2-5]. The task 

is particularly challenging due to the need to re-

accommodate the hardware and the software layer of the 

control system. The software has a very significant 

influence on the resources and that is why resource 

analysis and evaluation of real time systems at the aspect 

of software are needed[6]. 

In addition, implementation of modern control techniques 

(adaptive control, predictive control, etc.) includes 

increased computation demands, therefore the realization 

of the algorithms in PLCs is difficult or could be 

impossible. One of the possible solutions is to use PC 

with running control algorithm. In this case we need to 

provide feasible communication between both control 

systems. using communication standard called OPC 

which stands for Object Linking and Embedding (OLE) 
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for Process Control for communication between PC and 

interface module (PLC). In this paper the performance of 

control system for PC based real time control system with 

different software (LabVIEW and MATLAB/Simulink) is 

tested [6]. 

2. The latency problem 

Latency is an interval time between receiving input data 

and responding to that data. low latency is critical in 

real-time systems. the Low-latency allows: 

 Closed-loop control algorithms such as PIDs that 

respond in a fraction of a millisecond. 

 Rapid response when scanning for safety limit 

violations or emergency shutdown conditions. 

 Immediate network communication to other 

computers without buffering delays. 

2.1 Hard real time and Soft real time  

The controller can be classified as hard real time or soft 

real time. Depending of the physical plant and the type 

of control to be performed. If the specific characteristics 

of the plant or process to be controlled are such that a 

refusal or non-compliance of its an latency jitter 

Δt constraint will produce a malfunction or a failure, 

then the controller must be a hard real-time controller, 

on the other hand, the specific characteristics to be 

controlled are such that a non-compliance of 

its Δt constraint will generate a degradation of the plant 

functionality, but will not produce any malfunctions or 

failures, then a soft real-time controller may be used.  

The value of Δt to be used as the main constraint for a 

process controller design depends heavily on the nature of 

the process that is to be controlled. Each physical process 

has its own latency that is, the mean time the process 

reacts from a change in one or several of the inputs. 

fortunately most controllers for industrial applications 

available in the market are soft real-time controllers. The 

table1 below shows latency times for some process 

types[18] .Due to reflection of state-of-the-art computing 

power of the PC control platform is always has very good 

performance the most of industrial PCs today use multi-

core, 64-bit architectures with several gigabytes of RAM 

and have virtually unlimited mass storage, providing a 

enormously capable computing platform. The traditional 

PLC is designed for a single task and is equipped with 

just enough processing power to perform that task.  

In real time control system the main function of a 

control device is only as good as the user program 

running and executing on it with high speed immediately 

(no Latency). so the programming environment and 

language are crucial to optimal control system 

performance. one main difference between PLC- and 

PC-based solutions is how the user code is executed to 

implement the system tasks. A PLC has a combination 

of scan-based and event-driven program execution, 

whilst PC software typically operates as event-driven. 

The scan-based execution of a PLC program might take 

long time due to the system needs to complete the higher 

priority actions in the cycle first. The difference in 

execution style requires a different programming 

structure. 

Although, the initial cost of a PC might be higher, it 

provides a very powerful system of which the cost only 

increases incrementally when more performance is 

required. A typically start at a lower price point, but can 

quickly get more expensive than a PC when high 

performance is required as shown in figure 1[7].  

The control software can be efficient, stable, flexible, 

Table1. The average latencies 

Process Type Ave. Latency 

Oil Production & Transport 2-15 minuts 

Water  Transport 2-5 minuts 

Gas Production & Transport 30-60 sconds 

Electric power Generation and 

transmission 

4-16 

milliseconds 

Telecommunications 2-5 milliseconds 

Neuclear power generation 1-2 milliseconds 

Military weaponry 
100-200 

microseconds 

Basic operation , 

standalone 

Performance Processor speed, 

Complex network 

management 

 

Cost 

Fig  1.  Performance against cost for PLC and 

PC control systems. 
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access operation of hardware equipment and fast enough 

to meet the requirement of to real time control system 

limitation and obviously improves the adaptability and 

interoperability of the whole system. 

3. OPC system 

OPC established a set of interface standard that allows 

Windows operating system programs to communicate 

with real hardware devices in industrial control which 

created with the cooperation of a number of leading 

worldwide automation hardware and software suppliers. 

As illustrated in figure 2 this standard interfaces 

developed to share data among control devices from 

different manufacturers for process of real time plant 

data. The source of this shared data can be a process 

control system data, a database or a supervisory control 

application data. 

The OPC Foundation developed an non-proprietary 

technical specification in 1996 as the OPC-DA 1.0 (Data 

Access). That defines a set of standard interfaces based 

upon Microsoft’s OLE/COM/DCOM platform [7]. This 

Foundation constituted of representatives from vendors 

of control systems, instrumentation systems, and process 

control systems to supervises the evolution ,evaluation 

and maintenance of the OPC specifications. 

3.1. OPC Server 

OPC server is the software application which operates as 

the protocol converter or as the application 

programming interface (API). OPC Server can be 

connected to a device such as PLC, distributed control 

system (DCS), remote terminal unit (RTU) or the data 

source (database or user interface) and translates the data 

into a standard-based OPC format. OPC compliant 

applications such as a human machine interface (HMI), 

historian, spreadsheet, trending application, etc. can be 

connected to the OPC Server and then they can use it to 

read and write the device data. The OPC Server is based 

on a Server/Client architecture. [8] 

Accessing data from a networked server is the function 

of OPC-DA 1.0 ,within the application the OPC 

interfaces can be used in many places, they can get raw 

data (before signal processing) from the physical devices 

into a supervisory control and data acquisition system 

(SCADA) or DCS and vice versa. The structure and 

design make it possible to construct an OPC Server 

which allows a client application to access data from 

many OPC Servers provided by many different OPC 

vendors running on different nodes via a single object 

figure 3 shows the OPC sever structure 

 

The standard IEC 61784-2 made by the International 

Electric Committee classifies the industrial control 

systems into 3 classes according to the transmission time 

between two nodes[9]. By using this standard to judge 

whether the Latency delay meets the requirements of a 

control system. 

1. The Class 1. The typical for the case of humans 

involved in the system observation and Most 

processes in process automation and building 

control laying within this class The delay is less 

than 100ms.   

2. The Class 2. Powerful and expensive computer 

resources are needed to handle the TCP/IP protocol 

in RT. The delay is less than 10ms. This is the 

Fig 2.  OPC server , OPC clients and different OPC 

vendors hardware devices. 

 

Fig 3. OPC server. 
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requirement for most tooling machine control 

systems like  PLCs or PC-based control. 

3. The Class 3. The delay is less than 1 ms with a jitter 

of not more than 1μs. It is imposed by the 

requirement of motion control systems 

Recently, the OPC foundation has nearly 300 members 

over the world. It includes all the world's major 

manufacturers of automatic control system, 

instrumentation and process control system . By These 

specifications the devices from more than one 

manufacturer can be used and interchange devices 

throughout a plant without change the code that 

communicates with those devices. OPC specifications 

also help the users to make the  control processes 

,logging data and data acquisition  in the real plant 

efficiently . 

The OPC servers allow the users to utilize the 

communication settings, the parameters may be changed 

by clicking Device Properties then Timing 

Inter-request delay: This parameter specifies the 

amount of time that the server will pause before 

sending the next request. It is used for change the 

latency level of receive and transmit data as illustrated 

in figure 4. 

3.2. NI OPC Server 

The NI OPC Servers bridge converts proprietary 

industrial protocols to the open OPC Classic Data 

Access 1.0 (DA). and OPC Unified Architecture (UA) 

protocols. This conversion to OPC then enables NI 

LabVIEW software to communicate to many different 

PLCs and third-party devices through the OPC Client. 

This allows LabVIEW to communicate with any PLC 

that is interacting with an OPC Server. An OPC Client 

I/O server will list all available OPC servers that are 

installed and running on a local or remote computer. 

Figure 5 shows the relationship of the components 

involved in communication between LabVIEW and a 

PLC. 

 

PLCs publish data to the network. An OPC Server 

program uses the PLC’s proprietary driver to create OPC 

tags for each physical I/O on the PLC. NI OPC Servers 

contains a list of drivers for many of the industry’s 

PLCs. The OPC Client I/O servers provided with the 

DSC Module can connect to each OPC tag using the 

OPC DA standard. the configuration of the multiple 

OPC Client I/O servers in the Shared Variable Engine 

(SVE) with different update rates, dead band 

percentages, and reconnect poll rates can be done easily. 

The SVE provides a Publish Subscribe Protocol (PSP) 

URL for each OPC tag that other Shared Variables can 

bind to by enabling aliasing. Once you deploy the 

Shared Variables in the SVE and the Shared Variables 

receive values, LabVIEW can easily read and write to 

the Shared Variables using a Virtual instrument VI. 

3.3. OPC Toolbox Matlab/ Simulink OPC 

Server 

OPC Toolbox™ provides access to live and historical 

OPC data directly from MATLAB® and Simulink®. So 

it possible to read, write, and log OPC data from 

devices, such as DCS, SCADA, and PLC. OPC Toolbox 

provides work with data from live servers and data 

historians that conform to the OPC Data Access (DA) 

standard, the OPC Historical Data Access (HDA) 

standard, and the OPC Unified Architecture (UA) 

standard. The online supervisory control and perform 

hardware-in-the-loop controller testing can be 

implemented using OPC Toolbox 

Fig 4. The device properties' timing 

dialog 

 

Fig 5.  LabVIEW and the SVE can communicate 

with PLCs through OPC devices. 
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Once the connection of an OPC DA server have been 

establishing a Data Access Group objects 

(DAgroup objects) can be created which represent 

collections of OPC Data Access Items. and then add 

Data Access Item objects (DAitem objects) to that 

group, for monitoring server item values from the OPC 

server and writing values to the OPC server. this object 

allows the DAgroup object to perform such actions as 

determining how often the items in the group must be 

updated, executing a MATLAB function when the 

server provides notification of changes in item state, and 

other tasks related to the group 

Also, using OPC Toolbox DA functionality, log records 

(a list of items that have changed, and their new values) 

from an OPC Data Access Server to disk or to memory, 

for later processing can be implemented. The logging 

task is controlled by the DAgroup object. Log OPC 

Server Data describes how to log data using the OPC 

Toolbox logging mechanism, figure 6 pictured the 

integration Objects’ OPC DA or HDA for 

MATLAB[10]. 

4. The PID controller 

PID controller is one of the most popular controller 

in industrial control loop controller, It also 

occupies an important position in industrial control 

area. PID controller has a typical structure as 

illustrated in figure 7, it programs easily, it has 

smaller computing workload, its parameters have 

clear physical significance, it adjusts parameters 

conveniently, it is easy to implement multi-loop 

control. At present, there are many PLC 

manufacturers offer PID control function product, 

For example, PID closed-loop control module, PID 

control instruction and PID control system function 

blocks, etc. It makes industrial control become easy 

and convenient. This paper is based on Siemens 

S7–1200 PLC PID control system function blocks 

introduce how to realize PID parameters auto-

tuning method. 

By tuning the three parameters in the PID 

controller algorithm, the controller can provide 

control action designed for specific process 

requirements. The response of the controller can be 

described in terms of the responsiveness of the 

controller to an error, the degree to which the 

controller overshoots the set point, and the degree 

of system oscillation[12].  

3.1 Mathematical Model and structure of 

PID controller 

The proportional, integral, and derivative terms are 

summed to calculate the output of the PID 

controller. Defining u(t) as the controller output, 

the final form of the PID algorithm is: 

𝑢 𝑡 = 𝐾𝑝𝑒 𝑡 + 𝐾𝑖  𝑒 𝜏 𝑑𝜏
𝑡

0
+ 𝐾𝑑

𝑑

𝑑𝑡
𝑒 𝑡                 (1) 

where , 𝐾𝑝 : Proportional gain, a tuning parameter  

𝐾𝑖 : Integral gain, a tuning parameter 

𝐾𝑑 : Derivative gain, a tuning parameter  

𝑒 𝑡 : Error at instantaneous time =set point - 

process variable 

𝑡: instantaneous time (the present) 

𝜏: parameter of integration; the values from time 

0 to the present. 

In literature the PID controller has several ways to 

define a the controller. The PID controllers are classified 

Fig. 6.  Integration Objects’ OPC DA or 

HDA for Simulink. 

 

Fig 7.  Basic PID loop controller structure. 

 

https://www.mathworks.com/help/opc/ug/logging-opc-server-data.html
https://www.mathworks.com/help/opc/ug/logging-opc-server-data.html
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as Academic , Parallel or Series form. 

3.1.1 The academic structure 

In the Academic form, the proportional parameter (P) 

actuates on the integral (I) and derivative (D) terms, as 

represented by the following equation: 

𝑢 𝑡 = 𝐾𝐶  𝑒 𝑡 +
1

𝑇𝑖
 𝑒 𝜏 𝑑𝜏
𝑡

0
+ 𝑇𝑑

𝑑

𝑑𝑡
𝑒 𝑡               (2) 

where, 𝐾𝑝 = 𝐾𝑐 , 𝑇𝑖 =
𝐾𝑝

𝐾𝑖
 and 𝑇𝑑 =

𝐾𝑑

𝐾𝑝
  

The algorithms implemented by the PID VIs are based on 

the Academic form with time expressed in minutes. 

3.1.2 Parallel structure 

This form also known as non-interacting PID because the 

parameters P, I, and D are independent of each other and 

control each action.. The Parallel form is represented 

same as equation (1). 

3.1.3 Series structure or ideal structure 

When the parameters are coupled and in series with each 

component, the form referred as  series structure as 

illustrated in the following equation: 

𝑢 𝑡 = 𝐾𝐶  𝑒 𝑡 +
1

𝑇𝑖
 𝑒 𝜏 𝑑𝜏
𝑡

0
  1 + 𝑇𝑑

𝑑

𝑑𝑡
𝑒 𝑡         (3) 

3.2 The concept of PID control in Siemens 

PLC  

The function blocks (FBs) of the PID Control package 

consist of controller blocks for continuous control 

(CONT_C).The controller blocks implement a purely 

software controller with the block providing the entire 

functionality of the controller The data required for cyclic 

calculation is stored in data blocks assigned to the FB. 

This allows the FBs to be called as often as necessary.  

5. System Design , Process Implementation  

5.1. System configuration  

In this paper there are two scenarios of schemes for 

remote control system implemented in real time processes 

PLC and PC based control system. In PLC based control 

system with Proportional–Integral–Derivative (PID) 

controller pictured in figure 9, which is still widely used 

in Industrial control systems nowadays and this controller 

never changes its structure only controller parameters 

change and direct implementation of control algorithm in 

PLC using the available instructions (PLC device 

executed the controller) as shown in figure 8. 

In this scenario the PC used as Human Machine Interface 

(HMI) devices for data acquisition and supervising the 

process data of the plant. whereas in PC Based the PC 

device represents the controller itself (PC device executed 

the controller) , HMI and the OPC client is connected 

through the OPC communication to the PLC via Ethernet 

Fig 9.  Controller block for continuous control 

(CONT_C) in TIA software. 

 

Fig 8.  Network structure of the remote 

control system PLC based. 

 

http://zone.ni.com/reference/en-XX/help/371361M-01/lvpidmain/pid_algs/
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Fig 11.  Overall system plan. 

network this scheme is illustrated in figure 10.  In this  

scenario the structure of the controller is changeable from 

one structure to another and the PLC is act as the 

interface module . 

5.2 Implementation Process  

The Ethernet control systems presented in this paper used 

to control the speed of three phase induction. In order to 

achieve the objectives, the establishment of the 

communication between PLC and LabVIEW or 

MATLAB which are the 3rd party software using OPC 

server. Thus, the implementation used LabVIEW and 

MATLAB/Simulink to perform as controller 

programming environment in addition to HMI of SCADA 

system for example, start or stop operation of the prime 

mover, and varying the speed by changing the frequency 

of the high speed three phase induction motor using 

Micromaster 420 inverter and connect or disconnect a 

several mechanical loading on the motor. 

However, this system can be also a SCADA and data 

logging since there is practical data collected and 

acquired from the actual input/output signals from the 

physical system , the close loop feedback is the actual 

speed that can be read from the Tachogenerator install 

at the same shaft of the induction motor figure 11 shows 

the whole system components and hardware 

configuration.  

The frequency inverter (Micromaster 420 type) is 

connected to the PLC through the analogue output 

channel of the remote control unit (RTU) the RTU has 

digital output modules for digital operation Like ON-

OFF inverter ,change the direction of the motor, switch 

ON-OFF several loads , in addition to three analogue 

input channels to read the analogue values of the motor 

speed , current and voltage.   

The control algorithm is realized on the inverter. A 

linear V/f characteristic is used to control the motor. In 

this case to keep the flux constant in the motor the 

stator voltage of the induction motor is adjustable 

directly proportionally to the stator frequency. In this 

case the stator voltage of the induction motor is 

controlled proportionally to the stator frequency. This 

technique has proven itself for a wide range of 

applications such as pumps, fans, belt motors and 

similar processes. 

The PC is realized the HMI to display of critical motor 

values is enabled as well as the input of desired drive 

speed in the graphic interface The aim of 

communication with the OPC is to enable monitoring 

of a certain process from any of the computer (client) 

that are connected to the network. In reality, the 

controlled object is usually away from the place from 

where it is controlled in this study the distance not 

exceeds 100 meter it depends on the RTU 

specifications, the distance is enough in field of 

medium size industrial plants ,laboratory building in 

universities or technical institutes.    

The real-time remote control system comprised a PLC 

is SIEMENS SIMATIC S7-300 series. connected to 

RTU PROFINET IO device interface module IM 151-3 

PN HF the induced delay of this module is about 6 

microsecond (for 100 m length) in such control system 

this delay can be neglected. The physical structure of 

the proposed system is shown in figure 12. 

Fig 10.  Network structure of the remote 

control system PC based 

based.OPC.devices. 
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Fig. 12.  Components of the system in the 

laboratory. 

 

6. Implementation of VI Design in 
LabVIEW 

To varying the speed of the motor by changing the 

frequency of the motor using the speed slider in the 

front panel of the VI program, by this panel the user 

can also make the decision of the start and stop 

operation of the motor, either in forward or reverse 

direction, switch ON-OFF loads and interact the 

operation mode between PLC and PC based modes. 

Figure 13 illustrates the VI Front Panel of the 

LabVIEW project. 

Before running the VI, launch the NI OPC Quick Client 

so that the OPC tags can be browsed by the shared 

variables in this VI. There are 17 OPC tags was created 

and used in the implementation. 

In Figure 14 shows the block diagram of the LabVIEW 

project with case structure of PC Based close loop PID 

control system   

7. Implementation of model Design in 
MATLAB/Simulink 

The communication between MATLAB and S7-300 

PLC is realized by means of KEPServerEX OPC from 

Kepware. OPC toolbox available in MATLAB helps to 

fetch data from the KEPServerEX OPC. The basic 

objects of the OPC Toolbox are OPC data access client 

objects, Data access group objects and Data access item 

objects. Figure 15 pictured the blocks of the Simulink 

model for the proposed closed loop PID control system.  

The exchange of data between MATLAB and OPC 

Server can be performed either synchronously or 

asynchronously. In the synchronous mode, MATLAB 

will wait for the operation to complete before continuing 

with the next one. But asynchronous mode allows 

MATLAB to continue processing while the operation 

Fig 13.  VI front panel of LabVIEW based PID 

controller with 20 ms of latency. 

 

Fig 14.  Block diagram of LabVIEW based using a 

PID algorithm with advanced optional features 

Fig 15.  Simulink model for induction motor speed 

control using OPC server. 

https://www.google.com.ly/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiB6ub1_6LVAhVnKcAKHbJvDwIQFgglMAA&url=https%3A%2F%2Fwww.kepware.com%2Fen-us%2Fproducts%2Fkepserverex%2F&usg=AFQjCNGBUP0WYzDZD0f31x6nM6WIrn9aRw
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takes place in the background. The asynchronous mode is 

used to realize the data communication between 

MATLAB OPC toolbox and KEPServerEX OPC server 

in this paper. 

An important graphs or trends can be drawn in real time 

and relevant data can be easily saved for another 

operation and analysis Figure 16 illustrated the t rends of 

speed current and voltage of the motor . 

8.  Experimental tasks and results 

In this section the experimental results will be 

shown, by select the desired speed of the motor in 

(rpm) and considering the system response for 

both PLC and PC based real time control system, 

after setting the OPC server/client parameters , 

the system's responses were held in to cases with 

the same PID controller parameters, by using the 

one of SIMATIC S7-300 self tuning instructions 

like TUN_EC instruction which is suitable for 

continuous PID controller, the optimal parameters 

found are Kp=0.333 Ti= 220 ms Td=10 ms and 

comparing the speed response of the system PLC 

based (as reference because there is on latency ) 

with the speed response of the system PC based 

in several gain of latency by increase the inter-

delay of the OPC clients for both LabVIEW and 

MATLAB/Simulink, From the obtained results it 

can be concluded that MATLAB/Simulink based 

has a very good control performance (tracking) is 

achieved without significant overshoot or 

undershoot and small settling time when 

compared with LabVIEW based as tabulated in 

Table 2.  

 

 

The results obtained from experimental tasks 

demonstrate a possibility to establish the PC 

Based for real time remote control over the 

system while ensuring system’s stability, and 

good performance of control systems caused by 

the system delay due to the acquisition rate or 

(scan rate) of the OPC server promising in terms 

of minimum peak overshoot, quick settling time 

and lower steady state error Figure 17 and Figure 

18 illustrate the response with different Latency 

levels of Simulink and LabVIEW based real time 

control system respectively.  

However, the difference in motor speed values in 

the same time on the server and client have 

significant values in some time moments. The 

high values of speed error are due to rapid 

increase a motor speed during the transient time 

the Simulink based control system has better 

performance than that one base on LabVIEW 

figure 19 shows the step responses of the 

Simulink based control systems under different 

Latency levels. 

 

Table 2. The performance index of the control systems 

Control system  
Overshoot 

in % 

Settling 

time/s 

LabVIEW 
Based 

0ms of Latency 12.10 1.40 

10ms of Latency 37.60 1.02 

20ms of Latency 33.30 1.20 

30ms of Latency 32.65 1.65 

Simulink 

Based 

0ms of Latency 7.89 1.20 

10ms of Latency 36.83 1.12 

20ms of Latency 32.13 1.20 

30ms of Latency 32.90 1.45 

Fig 16.  Dashboard  of Simulink model. 

 

Applied 

50% Load 

Remove 

50% Load 

Fig 17. The step responses of the Simulink based 

control systems under different Latency levels. 
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9. CONCLUSIONS 

This paper proposed and implemented a software 

and hardware solution for local and remote 

control of an induction motor, using PLC-based 

controller via PROFINET and OPC network. It 

was shown how it is possible to combine different 

networks in order to control the induction motor 

locally as well as remotely and still maintain 

system's efficiency and simplicity. That was 

achieved using OPC standard, because OPC 

represents open software interface standard that 

allows Windows programs to communicate with 

industrial hardware devices. System description, 

regulation laws and remote control via OPC have 

been considered and obtained experimental 

results have been discussed in detail. These 

results have demonstrated that very good control 

performance of the system can be achieved. Also, 

a signal delay through the system is negligible, so 

system's stability is guaranteed in both local and 

remote control. 

After the entire system with all his functionalities 

and possibilities has been described, experimental 

results will be shown in this section. The physical 

structure of the proposed system is shown in 

figure 7. Like in any other control system we set 

the desired motor speed on certain setpoints and 

considered system's response. All settings were 

made on the OPC client.  

Several motor speed responses were captured, 

with different regulator parameters. Optimal 

response was accomplished for following PID 

parameters: K=0.7, T53rdI=0.513 s, T=0 s. Fig. 8 

shows the response of the motor speed with the 

PID parameters values set as proposed. 
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