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Presented an alternative design provides centralized management of street lighting through 

wired communication between modules. This communication is based on a widespread and generally 

available in each locality Ethernet network. Practical limitation in the distance at which 

communication takes place between the modules will. In places where it is impossible to build a wired 

connection, using wireless routers, but it increases the cost price and it becomes close to that of a 

radio channel management. Underlying hardware system capabilities allow remote monitoring of 

consumption in two-channel operation - night and midnight, and notification for any other 

emergencies. Special computer application used to monitor the data received from each local control 

station for setting and updating of the pledged code remotely. Automatically update the system clock 

from the web server and individual work of each local control station at discharged internet 

connection are among some of the additional capabilities of the system. 
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1. Introduction 

Street lighting is power consumers with relatively 

high electricity costs that many municipalities in the 

country are unable to pay. This requires the 

development of an appropriate system to optimize 

costs related to the management and maintenance. It is 

also important to create opportunities for the operation 

of the system in Sleep, where permissible. 

Establishing such a system is related to the specific 

features of street lighting especially for small 

communities, which are determined by the following 

factors [1]: 

• a phone network, sometimes for a limited area of 

the village; 

• availability of Internet communications; 

• presence of the mobile telephone network; 

• low saturation of the air (except for the 

settlements located close to large cities); 

• relatively large dispersion (a small number of 

houses and inhabitants of relatively large areas); 

• budget of municipalities; 

• low-skilled staff operating the facilities; 

Management of street lighting in a small town 

must comply with the paucity of service personnel 

who most often combines several activities. It is fully 

automatic control of street lighting, storage of 

information, as well as having the possibility of 

surgery by staff when necessary. 

A typical basic structure, which should have such 

an automated system for control of street lighting 

includes: 

• central control center (PC or microprocessor 

system); 
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• local control stations; 

There are different devices [2],[3],[4] for 

automated management of street lighting, but these 

enabling centralized control and collection of 

information are limited. The reason for this is their 

high price.  

2. General description of the development 

system 

This section will describe the main criteria met 

developed an electronic system for centralized 

management [5]. Special attention is structure which 

is based system uses a single-chip microcontroller 

with the necessary peripherals for the realization of 

the planned functions [6].  

Programming Software performance ensure the 

system than in normal mode, and in various 

emergency situations. Management is built on so-

called multimodal model where the parameters are set 

from the main unit and implemented by slave modules 

[7], [8]. 

System has the following main features: 

• Management of freight chains, according to the 

degree of ambient light; 

• Three relay outputs for each local control station; 

- The first full working mode, according to the 

ambient light sensor; 

- Second with the ability to set intermediate time 

intervals in order to exclude, reduce 

consumption during dead time of day; 

- Third - enabled programmable on / off (timer); 

• Measurement of current in the load circuits for 

detecting malfunctions; 

• Circuit for a phase-detection considering 

switching day and night tariff of electricity 

metering; 

• Magnetic sensor for open / closed door of 

electric panel; 

• Update the software remotely over the network; 

• Operation under various emergency modes and 

temperatures up to + 40 ° C; 

The system has the following components: 

• Main module - coordinate work between 

individual modules (one master module can 

manage up to fifty Control modules); 

• Control module - implement specific 

management of the power supply circuits of the 

cartridge and collect statistics; 

Figure 1 is a block diagram of the main module. Its 

function is to collect information on the level of 

ambient light and compared it to make decisions about 

current switching power circuits. This module service 

staff set settings related to operating parameters. All 

the necessary blocks, you need to realize these 

functions are included in the block diagram. The 

microcontroller is a management and coordination 

unit, he was responsible for the reception and 

transmission of data. Only blocks power supply and 

RTC (clock + calendar) can function independently, 

all other blocks are controlled by the microcontroller. 

 

 
 

Fig. 1. Block diagram for main module. 

 

The structure of the control module is shown in 

Figure 2. Its objective is based on criteria set by the 

main module to perform load management circuits. It 

also ensures the collection of relevant information, 

what is their status and sends it to software for the 

diagnosis and management in case of questions. There 

is a function to update the software on selected remote 

control unit via the Internet. No need to "visit the 

power station" for programming falls. 

 

 
 

Fig. 2. Block diagram for slave module. 

The communication between the individual 

modules in a relatively small-scale LAN network 

using TCP / IP protocol is given schematically in 

Figure 3. PC is equipped with the necessary software, 

serving as setup and system diagnostics. Joining the 

signals from different modules is done through 
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devices called hubs (HUB). Connecting cables 

between devices are twisted pair CAT 5E. 

 

 

Fig. 3. System with communications in LAN network. 

The following figure 4 shows how the connection 

topology in a global network, as appears at the 

moment Ethernet network. The advantage of working 

in such a network is that the update data in the block 

RTC for the current time can be performed 

automatically using the appropriate server.  

 

 

Fig. 4. System with communications in Ethernet network.  

3. System management algorithms 

Total control algorithm of the system performs the 

above functions through multiple subroutines for each 

program segment [9]. They can be divided many times 

of the main programming units. For the main module 

they are: 

• Main subroutine - the function that performs the 

main program set out in the main module is used 

for detection - is there a network connection and 

set the key for entry in the periodic system 

interruptions at certain time intervals, nested. If 

the main unit is not connected to the network, it 

switches itself off because its functions can not 

be used. During each of these interrupts is 

executed a subroutine. According to the priority 

of execution is set and the frequency of repetition 

for each of these sub-programs; 

• "Sub-program menu" - here is realized function 

serving setting other system settings manually 

using the buttons on the main unit. 

"Sub-program Sensor" - provides operation with 

the photo-sensor; 

• "Sub-program network." - Provides a digital 

channel for the exchange of data on physical 

interface. This translates into monitoring for 

sending and receiving a data packet between 

modules and charge the relevant working 

registers with this information; 

• Sub-program "Set CLOCK" - provides manual 

adjustment of the system clock; 

• Sub-program "Set LUX" - provides manual 

adjustment of working registers thresholds 

triggering the sensor reading; 

• Sub-program "Set POWER LK1" - setting 

provides workflow for output to midnight mode; 

• Sub-program "Clock POWER LK1" - check 

whether the time has come in which must to 

change the state of the circuit with midnight 

mode input data and system clock; 

 

 

 

Fig. 5. Control algorithm for main module - "Main 

Program". 

To control module: 

• Algorithm for Management Control module - 

"Main Program" - here the idea is similar to the 

main subroutine in the main module, but since 

the control module has a functional sense and 

lack of communication between modules, the 

structure of the algorithm is more complicated; 

• "Sub-program network"; 

• Sub-program "Refresh Clock" - updated data in 

the system clock; 
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• Sub-program "Power lines" - controls the 

behavior of the output relays according to data 

from the working registers; 

• "Sub-program sensor I" - provides read and write 

values derived from current transformers for 

consumption in the working stages; 

The following figure shows this principle at work 

in the main subroutine of the "control unit".  

 

 

Fig. 6. Control algorithm for slave module - "Main 

Program". 

4. Connecting the system to the electrical panel 

for street lighting 

Control module is a device intended for installation 

in power switchboard for street lighting. Figure 7 is an 

example of connecting the electrical panel using a 

control module. Standard protective guards that are 

provided for electrometer lot of tape have value 63A. 

Switching power circuits is done by contactors, 

respectively connected to two outputs: 

• Phase V1 - Sleep mode by switching off the 

circuit during a time-interval of the dark hours; 

• Phase V2 - full operation, according to the 

selected ambient light; 

In the event that only one of the modes, the one of 

the two outputs do not bind. Phase detection circuit 

monitors the input tariff meter if it is electronic, the 

terminal for tariff output of built-in clock.  

 

 
 

Fig. 7. Electrical panels with mounted Control module - 

front view. 

5. Components of the software 

Communication environment Ethernet uses special 

driver software that manages the relevant hardware, 

realizing this communication. That's ICs ENC28J60. 

Management ICs this is done in SPI interface. 

Microchip offer TCP / IP stack, written in C for their 

compilers. Stack covers all the necessary functions 

required of the system [10]: 

• IPv4; 

• IPv6 - for the moment need the transition to a 

new version of the IP protocol; 

• DHCP client - to automatically receive 

configuration from existing network DHCP 

server; 

• TCP protocol - protocol for communication 

between control units and the main module; 

• UDP protocol - used for the start-up of a control 

unit in order to detect the main module through 

the network broadcast package (if the modules 

are set up that way); 

• Berkeley sockets - the existence of standard for 

working with network sockets; 

• HTTP client - used to query an external HTTP 

server in order to discover the address of the 

main module of the operating modules. This 

option is used if the modules are in different 

networks; 

The following ways of connection between the 

modules: 
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• All in one network - in this case only one main 

module throughout the network. Operating 

modules: 

- with the presence of a DHCP server - in this 

case the modules are adjusted to automatically 

obtain an IP address; 

- without a DHCP server - in this case, each unit 

must be set manually configuration IP address 

and subnet mask; 

• Scattered in more than one network - these are 

possible when: 

- Using a single main unit for each network - 

each operate independently, but complicates 

the administration of the system, since settings 

must be made for each main unit; 

- Using an external "arbitrator" providing the 

opening of the main module of the operating 

modules - used HTTP server located on the 

Internet. At startup, the main unit sends the 

POST request to the server, which is registered 

in it, and each of its operating modules sends a 

GET request with which to extract the 

necessary information to detect the main 

module;  

6. Computer software for management and 

diagnostic of the system. 

Computer software is designed to complement and 

facilitate the management and diagnosis of the system. 

Its other function is to allow the collection of 

statistical information, when it is running. 

In order to create a higher degree of visibility 

provided various graphical additions to the basic keys 

in the program window and menus. As an example 

may be a score display control modules set on a 

topological map of the respective village, where the 

system is implemented. Each item is designed to be 

able to specify a name for the purpose of easy 

identification when using the card. With different 

color indicates the current status of an item and 

placing the cursor on it and pressing the right button 

of your mouse out menu that allows for setup and 

diagnosis of the specific object (control module). It 

also marks the point at which each district lighting 

controls such as streets. When placing the cursor on 

the module to change the color of the marking is 

bound by it. The basic requirements met by computer 

software are: 

• eases management system; 

• enables complete monitoring and diagnostics; 

• terminal provides for the introduction of specific 

adjustments to each of the modules: 

- choice of connection type: static or dynamic; 

- protocol settings (TCP / IP), etc.; 

- individual control of load circuits; 

- configuration of all operating parameters; 

• allows the collection of statistical information on 

the system in a text file; 

• easy installation and configuration; 

• compatibility with current versions of the most 

widely used operating system for personal 

computers (Windows XP and Windows 7); 

• easy use by people with minimal computer skills; 

• high reliability at work; 

Computer software is named "UAC" - Universal 

application control. His organization includes three 

main menus: 

• File - Contains options: charge card settlement; 

record card; Export card entries to a file; card 

printing and output; 

• System - Includes: search power point name 

entered; Step forward / backward and selecting 

all the points together to set common settings; 

• Help - opens an additional window with the logo 

of the system ("About UAC"), shown in Figure 

8. It represents two rounds with black-and-white 

hue, realizing two power points between them is 

a sign "Play", symbolizing the connection 

between them in cyberspace. This menu contains 

a help text file - instructions for the program; 

 

 

Fig. 8. Computer software. 

Figure 9 shows the main program window with a 

loaded map of the town of Kazanlak. On it were 

introduced seven operating points, with different 

status. 
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Fig. 9. General view of the computer software. 

Individual settings for each quo are set by placing 

the cursor on it and pressing the right button on the 

mouse. And then displays a drop-down menu, as a 

Figure 10. Each option it opens a new dialog box 

containing additional information. 

 

 
 

Fig. 10. Menu at point. 

Figure 11 presents a dialog window "Configure." 

Where, the operator can see some of the possible 

settings. Dedicated Server serves to save the current 

IP addresses of operating modules.  

7. Conclusion 

The article is presented management system for 

street lighting control, based on the widely used 

nowadays Ethernet networks settlements. The system 

aims to offer a cheaper option of municipalities to 

manage this relatively energy-intensive consumer, 

based on simple circuit solutions, algorithms and 

software. The main merits and notes of the system can 

be described as: 

Benefits: Provides centralized remote control 

between supply cartridges, collecting information 

about the current state of the network, the possibility 

of detecting malfunctions, relatively easy installation, 

flexibility and high reliability, lower cost of 

implementation than in systems management on a 

radio channel; 

Disadvantages: Using a wired connection between 

the individual modules directly dependent on the 

Internet service provider; 

The first of these disadvantages are eliminated, as 

mentioned by using wireless routers. The second flaw 

is directly dependent on the policy of the municipality 

to the chosen ISP and can be minimized. 

 

 

Fig. 11. Dialog  window "Configuration" - a common type. 
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