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ABSTRACT

The article examined the system for automatic control of the reservoir gates using remote control using a mobile
phone, which is a promising innovative solution in the field of automatic control of the process, with the goal of optimal

use of water resources.
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INTRODUCTION

Hydro technical valves are part of the pressurel liéahe hydraulic structure and are designed ¢ckbthe water
throughput and navigation openings and controfitive of water. Shutters are divided into superfiaiad deep.According to the

operational purpose, the valves are divided intmpegnergency, repair and construction.

The most common type of shutter is a flat shutter,main advantage of which compared to othetwisimplicity of
the design, ease of maintenance and repair. Howtbesrrequire powerful actuators to overcome tbein weight and friction

forces in the running gears when raising the bolt.

Less commonly used segment closures due to thelexityipof their structural form and increased aecyr of
manufacturing and installation. The advantage gfrestal closures over flat ones is a lower liftfagce, high maneuvering

speed and high reliability of operation in winfEine cost of their manufacture is 10-15% higher tharcost of flat locks.

The cross section of the span of the segmentetkesiaia segment of a circle, the center of whishally coincides
with the axis of rotation of the shutter. The segimests on the legs, through which pressurenstnéted to the hinges. Support
hinges are fixed on the side walls of the culdstdrostatic pressure of water is transferred toc#ing, then to stringers,

diaphragms and girders.

For remote control of the reservoir segment gagpmpose a new method of control by sending an §dSsage
from the mobile phone dispatcher. Feedback on dnformance of the dispatcher's command, as waeiifagnation on the

position of the segmental shutter and the watel,lelso comes in the form of an SMS message.

On the assignment of his assignment and the temiyof the valves, they composed the algorithnobmvis:Controls

should be performed using a telephone (more phgcese SMS message).
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The main part of the algorithm:

al is the number of steps (sm);

a2 is the initial position (sm);

Da is the difference from the addition of al and a2

Maximumlift 300 sm;

SMS

v

determines
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mumber of steps mimber of steps
lifting al(sm) lewering al (sm)
¢ sending SMS: Yes 'l'
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Figure 1. Compiled Control Algorithm

Drawing up the Program. Virtual microcontroller Fir mware (Using the “Proteus” Simulator Program)

First you need to write a program using CodeVigi@navr). Our first task is the interconnection o8& and
microcontroller.

At the request of workers, it was decided to cargito transfer data through the UART. The main femobin my
opinion, when communicating two microcontrollerseseiving data.

As an example, take 2 pieces Atmega8. The taskeofitst microcontroller is to send an array of rattéers, the
task of the second MK is to receive them and disfilam on the LCD screen.
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The Scheme Will Look Like this
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Figure 2: LCD Display Screen

The Code of theTransmitting Microcontroller will Look Like this

1 #include <mega8.h>

2 #include <stdio.h>

4 void mainvoid)

5 {

7 chamassiy5|={'C",'a','n','0", M} ;
8 bit on=0;

9 inti=0;

10

11 PORTC-0x01;

12 DDRC=0x00,

13 UCSRA=0x00,

14 UCSRB-0x08

15 UCSRC-0x86

16 UBRRH=0x00,

17 UBRRL=0x33
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18

19 (1)

20 {

21 if(PINC.0==0&& on==0)
22 {

23 UDR=massiVi];
24 i++;

25 if(i>4)

26 {

27 i=0;

28 }

29 orrl,;

30}

31 if(PINC.0=0)
32 {

33 on=0;

34}

35

36 };

37 }

When a button is pressed, 1 element of the array @haracters is transmitted, when pressed again, theext
character is transmitted, and so on. As a result,raarray of "Salom" should be transmitted. The on vaiable is

needed to prevent the button from chattering (to tansmit the next character, release the button andien press).

The second microcontroller accepts data in the inteupt. Code interruption, CodeWizard creates

automatically. Processing is big enough, you shoulbt be afraid
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The Composition of the Algorithm Remote Control System of the Segment
Shutter of the Reservoir
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Figure 3: Interrupt Code, CodeWizard

Let us Deal with our Algorithm, For us theMost Important Thing is Self-Interruption

1 // USART Receiver interrupt service routine

2 interruptflUSART_RXQvoidusart_rx_is(void)

3 {

4 chastatusdata

5 statusUCSRA

6 datarUDR;

7 if((status& (FRAMING_ERROR| PARITY_ERROR| DATA_OVERRUN))==0)
8 {

9 rx_buffefrx_wr_indeX=data

10 if (++rx_wr_index= RX_BUFFER_SIZhrx_wr_indexO0;
11 if(++rx_counter= RX_BUFFER_SIZI)

12 {

13 rx_countex0;

14 rx_buffer_overflow:1;

15 };

16 };

17

18 //here we put the incoming data into the array, the amount is known in advance:
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19 //accepted characters= 5
20 uart_daté]=data

21 i++;

22 if(i>4)

23 {

24 i=0;

25}

26

27}

Reception is done in the interrupt, i.e. as soon ake character arrives, the interrupt is triggered - the
character is written to the first element of the aray, the counter is incremented. The next charactecomes to the
next interrupt, and so on. Immediately make a reseration that the number of incoming characters is kown in

advance.

Now it remains only to display the result on the seen; for this, all the characters on the screen &

displayed in a cycle.

1 (j<5)/I cycle until all 5 characters are displayed

2 {

3 lcd_gotoxyj,0);//choose a place where the character will be displayed

4 sprintf(lcd_buffer"%c",uart_dat§]);//we transform a character to a look, clear for the display
5 lcd_putslcd_buffen; //output on display

6 j++;/lincrease counter

7}

8 j=0;// reset counter
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Figure 4: Result on the LCD Screen

Installation of the Program for the System of Rema¢ Control of the Segment Shutter

The circuit is assembled in the computer simulatorProteus. This program will help to solve the
experimental part of the work. With its help, | collected almost the complete scheme of the processitol system at
levels 2 and 3. As well as provided access to aaglunit to control the shutter.

To Flash a Virtual Microcontroller, you Need to Speify where the Firmware File is Stored on the Hard
Disk.

[
e hizgoa, - - 1 .... output
== —x II:
% .:l: = : =4 T i J_-l_ = output

E 4

Figure 5: The Scheme Collected on the Program Prats. 8.1
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After Checking on the Proteus Simulator. | Compileand Flast
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Figure 6: Firmware Microcontroller

This configuration of fyuzov allows you to run thecrocontroller from the internal generator at 2 ¥,

Next task: Flash the real mocontroller. For this, | need the programmer shawihigure 7

Figure 7: Programmer for Firmware on the MK

For installation of the controller and the amplifiee special payment was me
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Figure 8: Board Ready
RESULTS

Figure 9 shows a generalized block diagram of abaind transmission of control commands.

I

et

Figure 9: The Block Diagram of the Technical Meansf the APCS-Mini

This scheme reflects the hierarchical levels ofptharess control system as applied to our objectsi@ I, the
upper carrier level with means of IC (GSM) and parel represented by the owner of the phone, llimnedevel control
with an Atmega8 PLC and | lower field level withrntmls and THEM. Actuator - shutter is presenteccharify the
purpose of this figure. The distance S shown orfithge S closes in time due to its speed. And tinie is used by me in

the installed program and the operator's actiorswgending an SMS, when he types specific see w@.mo
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CONCLUSIONS

In summary, in remote automated hydroelectric exgiimg, one of the most important things to doisreate an
algorithm and software first. With the help of theethod we offer, remote control of mobile phoneseésy and

convenient.
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