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Abstract 

 
At a time when the world is looking to reduce the levels of electrical energy expenditure and 

control losses, in this research we will transfer the data of the 33/11 Kv distribution station 

using the SCADA system and by linking an optical cable instead of the previous wireless 

methods between the distribution station and the control center, and measure The speed of 

data transfer and comparison of the two cases, as well as analysis of the data sent to calculate 

the amount of increased energy and future electrical energy loading, calculate the amount of 

electrical energy consumption spent by the consumer and compare it with production 

quantities to know the value of the losses resulting from the process of transferring electrical 

energy from the source to the consumer. 
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Introduction 
 

The objective of the proposed system is to transmit some important signals from the 33/11 

kv distribution stations via optical cable (McDonald 2003c), provide secure 

communication transmission (Thomas 2010), prevent interference and interference (Boyer 

2009), speed of information transmission (Shaw 2021), improve the work system in 

monitoring secondary stations and help in setting strategic plans for the development of 

the energy distribution sector (Thomas et al. 2004). 

 

The SCADA system contains four components (Grigsby 2018), the first of which is the 

remote terminal unit (RTU) which is the field control system link, to obtain data from the 

secondary stations and to pass control commands (McDonald 2003b). 
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The communication system is of great importance in SCADA as the energy system field 

is widely distributed and important time-bound information is sent to the main station and 

control decisions to the field (Endsley 1995; Thomas et al. 2010a; Giri et al. 2012). 

 

The major station, which is the third SCADA system's component, is really where the 

operator watches the system is making controlling choices that are then passed on to the 

secondary stations (McLaren et al. 1994; Sezi & Duncan 1999; Hor & Crossley 2005; 

Thomas et al. 2010b). The fourth element seems to be the user interface (UI), often 

known as machine interface (HMI) and the user interface that is the interface between the 

machine and the operator (Kumar et al. 2003, 2004; Strauss 2003; Prakash et al. 2006; 

Ramesh & Ramachandran 2006). 

 

Description of the System 

 

The objective of this part is to implement a SCADA system for transmitting and 

monitoring information from secondary electrical stations as shown in Figure 1 without 

any loss and it is difficult for the unwanted listener to enter the data and steal it. 

 

 
Figure 1 SCADA System Diagram 

 

Input Data 

 

11kv feeders are connected MiCOM P127 Directional / Non-Directional Relay way to one 

substation by input and output stations (31, 32) using a cable either using one or more 

channels according to the data size and design method, it is used Modbus Protocol for 

compatibility between RTU and Relay, due to the speed of transmission and the large 

capacity of information (McDonald et al. 2005). 

 

1. Sio Converter 
 

This converter converts RS232C to RS485 signals. When several controllers have been 

connected, it may use a teaching pendant to move or change settings for all axes by 
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connecting it to the small DIN, 8-pin connection (McDonald 2003b; Hansen & McDonald 

2004). 

 

2. Modbus Protocol 

 

Modbus began as a communication protocol for PLCs and has now evolved into the most 

commonly used protocol for industrial electrical equipment. The Modbus protocol is a de 

facto standard that has been publicly disclosed, and it accounts for around 40percent of 

communication inside industrial equipment (McDonald 2003a; Kumar et al. 2006). 

Modbus is used in SCADA systems to communicate between remote terminal devices and 

master stations (McDonald 2017). 

 

3. RS485  

 

EIA or RS485 (Electronic Industries Association). The RS485 transmission system is a 

half-duplex communication technology, balanced line that allows for transmission lengths 

of up to 1.2 kilometers (Yan et al. 2012). 

 

Remote Terminal Unit (RTU) 

 

This stage is considered one of the most important stages as it is the process of linking 

and simulation between the distribution station and the remote monitoring and control 

system. We will take the signal from the handling and enter it to RTU and to be organized 

and transferred (McDonald 2016). 

 

Communication  
 

The communication system is essential in SCADA deployment, particularly in power 

systems where there are numerous time-sensitive applications. The power system's 

communication medium and protocols need particular consideration (Sachdev 1997). 

 

1. Industrial Ethernet Switch and Converter 
 

We have used SFC300 4-Ports 10 / 100Mbps-TP + 2-SFP Slots 100Mbps as in Figure 3.5 

for the following specifications (Marihart 2001): 

 

• Data transfer at a high speed and with a high level of consistency Fast Ethernet 

Solutions with fibers cable connection for long distance and high bandwidth. 

• High operating temp Ranging: -40 degree centigrade to 80 degree centigrade. 

• High redundant Ranging DC Power Input DC 12V~48V. 

• Power polarity converse protecting. 
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• Providing 1-Port 10/100Base-TX, 1-Port 100Base-FX. 

• Auto MDI-X TP Port and Auto-negotiation. 

• Dip Switch, 10/100Mbps, Full/Half Duplex, LLCF on/off. 

 

2. Optical Cable 
 

A nuclear fiber optical cable was used SLT-SA-SJ-(GY12) figure 3.6 contains properties 

easy and fast installation due to its small diameter and light construction and rodent 

protection. 

 

Telecommunications System 
 

The device is responsible for managing the communications system that operates within 

the SCADA system, through which the operator can know the weak signal or delay signal 

or malfunctions that occur in the system. 

 

SCADA Server System 
 

SCADA server system device responsible for the implementation of all operations in 

terms of data collection and display and the implementation of orders between the 

operator and the substation. 

 

Human-machine interface (HMI) 
 

It is the interaction that takes place between the operator and the machine via the 

computer in Figure 2 showing the interface of a substation 33/11 kv, through which it is 

possible to see the status of the substation. 

 

 
Figure 2 Interface of a substation 33/11 kv 
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Results and Discussion 

 

Initially, we will calculate the Round Trip Time for the station whose data was transferred 

by fiber optical cable and found that the rate of RTT = 3 ms as shown in Figure 3. 

 

 
Figure 3 Data transmitted via fiber optical cable 

 

Conclusion 

 

During the completion of the presented work, we were able to calculate the speed of 

information transfer, calculate the increasing electrical power loads in the regions and 

develop solutions for them due to the transmission of accurate information through the 

SCADA system, and organize strategic plans for the development of work for electric 

power distribution companies. 
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