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Abstract

The software product is proposed for performing the dispatching task of distributing water
resources of the hydromeliorative irrigation system.

This software product allows you to monitor and calculate the costs and volumes of water
necessary for the needs of water users, as well as the water balance on the irrigation system.
Using the accounting program ACDU_2019, the manager of main networks enters indicators:
water levels and the height of lifting gates at each structure. During data processing,
instantaneous, average daily consumption, and volumes of water per day and per year are
determined. For convenience and time-saving, when the required flow is introduced through
the hydraulic structure, the dispatcher receives the opening height of the shutters at the
corresponding horizons. The results of the development of an intelligent irrigation complex
control system taking into account actual moisture reserves are presented, which allows both
optimizing irrigation rates depending on the level of actual moisture reserves in field areas,
and ensuring optimal operation of sprinkler equipment in each irrigation area through the
introduction of neurocontrollers into the control system. The proposed architecture of an
intelligent irrigation complex control system allows both its integration into the structure of
digital decision support platforms and its use in the development of new models of sprinkler
machines.
Keywords
Product, network software, method, water distribution, hydrotechnical structure, reclaimed
land, irrigation.
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1. Introduction

Long-term intensive agricultural use of irrigated areas lands led to an increase in the diversity of
agro-ecological conditions, changes directions of soil formation and ecological and reclamation state
of lands, and the economic problems of recent years have led to an unstable deficit resource provision
in irrigated agriculture and deterioration of technical state of irrigation systems [1-7]. However, the
shortcomings in organization of water use during irrigation and often lack of operational irrigation
planning led to negative consequences (development of flooding and salinization of agricultural land)
[8-11]. Therefore, the water supplied at irrigation, instead of being useful, became, in a few cases,
ecologically harmful. It due to the fact that the water balance of the territories is changed without
highly qualified management of this process, scientific ones were not used recommendations In the
new conditions of management, land reclamation is an important direction of development is the
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development of economic, organizational, and technological foundations that justify as economic
relations in the field of water management and reclamation, and rely on progressive technologies
(irrigation regimes, water use technologies) [11-14].

The modern trend of sustainable development in irrigated agriculture, particularly in regulated
water use, must be based on three key positions: computerization — environmentalization — resource
conservation [12, 15-19].

Computerization is a transition to new technologies of water use, because how it is known that
modern civilized society is moving to a higher stage of its development - an information society with
the use of high-precision irrigation technologies [12, 14, 20-23]. Modeling is a method based on using
the model as a means of researching natural phenomena and processes [8, 24-28].

Models are systems that replace the object of knowledge and serve as a source of information
about it. Computer models are analogs whose similarity to the original is significant, and the
discrepancy is insignificant [9, 12, 14, 29-33].

Resource conservation is considering the indisputable fact that it is significant the number of
natural resources, especially non-replenishable ones, is on the limit of exhaustion or disappearance,
and such a very important one - like fresh water and water for irrigation, although it refers to the
replenishment resources, is everywhere pollution and clogging within unacceptable limits of flooding
in irrigated areas.

2. Methods and Techniques

The main task of the dispatcher service of the irrigation systems is the maintenance of water levels
in canal compartments and the provision of normal water level pumping stations.

After each dispatch hour, monitoring is carried out, and calculation of costs and volumes of water
necessary for the needs of water users, and also the water balance on the irrigation system.

Using the calculation program ACDU 2019 [12, 14, 34-37] dispatcher of main water networks
enters indicators: water level and elevation shutters on each building. During data processing,
instantaneous, average daily consumption and volume of water per day and per year.

For convenience and time-saving when entering the required cost through the gauges at hydraulic
structures the dispatcher receives the opening height of the shutters at the corresponding horizons.

System Requirements for Installing the Program

Program version ACDU 2019 D R15a0912 requires up to 15 MB of disk space memory. The
program is delivered on a compact disc (CD ROM) or USB flash drive storage device. The following
minimum requirements are required for a successful installation:

* a computer with a microprocessor no lower than Pentium IV, Athlon MP, and higher;

» compact disc reader (CD_ROM or DVD drive), mouse, 8-bit graphics adapter, and monitor
support of at least 256 colors;

» Windows XP / 7/8/10 operating system;

* RAM with a capacity of 512 MB and above);

* up to 2200 MB of disk space for installation and libraries.

Installation of the program

The MCR library must be installed before running the program if it was not installed in the
operating system for the previous version ASDU.

To install the library, it is enough to install a CD_ROM (USB) with the file MCRInstaller.exe and
run it as usual. After extracting the files further operations are carried out according to the instructions
of the installer windows.

Installation takes some time - about half an hour for older PCs. After completing the installation of
the libraries, a reboot must be performed computer.

The installation program itself does not need to be installed. It must be transferred from CD_ROM
(USB) to the hard drive and create a shortcut on the manager's desktop for running the file
ACDU_2019 D_R15a0912.exe.

Description of the intelligent irrigation complex control system

The next task of this article is to design an intelligent control system for the irrigation complex,

which is based on two components:
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1) Differentiation of irrigation regimes, taking into account the differentiated needs of irrigated
crops for water in different phases of growth and development and the spatial variability of the natural
conditions of a specific irrigated agricultural landscape.

2) Optimization of control of sprinkler machines, allowing to ensure the accuracy of achieving
optimal irrigation rates depending on the level of actual moisture reserves of field areas.

The first component is a digital technology, implemented in the high-level programming language
Python, optimizing the moisture parameters of the calculated soil layer based on databases and
knowledge of determining the optimal parameters of moistening the calculated soil layer for the main
irrigated crops. The second component is neurocontrollers integrated into the sprinkler control system,
ensuring the accuracy of optimal irrigation rates in each area.

3. Results and Discussion

Due to the fact that the main parameters that determine the value of the irrigation norm are the
thickness of the moistened soil layer and its pre-irrigation moisture, resulting from the biological
characteristics of the cultivated crop in various phases of growth and development, as well as bulk
density and moisture content at the lowest moisture capacity of the moistened soil horizons,
significantly different for different soil varieties and granulometric compositions, their incorrect
choice can lead to both drying out of the root layer, correspondingly to a loss of productivity of
irrigated crops, and to excessive water supply, leading to unproductive losses of irrigation water, its
filtration into groundwater, reaching in some cases irrigation systems 15-20% of the total water
supply for irrigation. Each sprinkler as part of the irrigation complex is located on a specific area that
has certain geo-coordinates, which determines the presence of spatial variability of soil,
geomorphological, hydrogeological conditions (Figure 1, 2). In addition, there may be spatiotemporal
variability in both the crop and its phase of growth and development.
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Figure 1. Photo of the irrigation complex

As is known, irrigation rates (m, m°ha) are determined based on the basic water-physical
properties of irrigated soils and the characteristics of water consumption by plants, according to the
formula
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m = 100hr(W,,.- W,)),

where 4 (m) is the value and r (t/m®) is the density of the calculated soil layer; Wy and Wi, —
humidity corresponding to the lowest moisture capacity of the soil and the lower pre-irrigation
threshold of soil moisture, % of the mass of absolutely dry soil.
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Figure 2. Digital map of the irrigation complex

For such irrigated crops as soybeans, corn, winter wheat, sorghum, alfalfa, sugar beets, potatoes,
goat's rue, millet, brome, an analysis of the conditions of irrigated agriculture in the Saratov region
was carried out. Based on this, differentiation of irrigation regimes was established, taking into
account the pre-irrigation moisture threshold and the depth of the wetted layer. To optimize the
moisture parameters based on the developed databases and knowledge of determining the optimal
moisture parameters of the calculated layer of soil differences for the main irrigated crops, a digital
technology based on the Python programming language has been developed.

The result of her work is to find the optimal parameter of the irrigation rate m“ for the plot
numbered “k” of irrigation, taking into account the type of soil, its granulometric composition and
information about the crop, its phase of growth and development. The second component of the
intelligent system is the control of the sprinkler at the irrigation site. Based on field research data on
an experimental basis, an analysis of the movement tracks and actual speeds of the sprinkler was
carried out in real time in relation to geolocation (Figure 3,4). The analysis showed that the actual
values differ from the established ones, and the deviation rate is 8-13% depending on the spatial and
temporal location. In this case, irrigation norms deviate by 7.4-11% from the required ones.

It is known [4] that the irrigation rate is:

e 600Q
2RV,

where V. is the average speed of the trolley, m/min, Q is the water consumption of the sprinkler
and R is the irrigation radius.
So it is a function of speed:

m=f (V).

355



|| +]
<]

0 ‘
; 16/55 {
' (180) |
‘\ i
\
‘\\. /»
\\ J
/
\\\w //’/'
\\ A
\\\ ’///
i
~ e
el N oz
:l—r’ B - Sl s

Figure 3. Tracks of movement of a circular sprinkler
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Figure 4. Speed graphs for center pivot sprinklers

Therefore, achieving the optimal value of irrigation norm m“ for a certain irrigation area is
possible only through the introduction of effective mechanisms for controlling the speed of sprinkler
equipment. Such mechanisms include neurocontrollers for the speed of a sprinkler. Neurocontrol of
technical objects belongs to the actively developing modern direction of intellectualization of
technical systems. Multilayer neural networks have numerous applications in the control of technical
objects and systems. In this regard, they can be used to control sprinklers as adaptive controllers. In
this case, a control action with optimal characteristics is generated during the training of the neural
network, and it is this that is supplied to the system input. In our case, the optimal value of speed V%
is found from the equation:

m, = f (V).

The introduction of neurocontrol methods into control systems for irrigation machines makes it
possible to improve the quality of their functioning. A neurocontroller is synthesized directly in the
computing module of the system, which for a given moment in time, with known values of input
disturbances, finds the value of the control action and its subsequent implementation in the control
module. The task of controlling the neural network is to bring the actual speed value as close as
possible to the required value I/* To synthesize a neurocontroller, you can use various software
products. We used an algorithm implemented in the Matlab environment (Neural Network Toolbox
package). The neural network diagram and neuromodeling results are shown in Figure 5.

After training, the regulator is used in the control loop, reducing deviations to 1-3%.

Software for dispatching water distribution for irrigation

Based on the tasks performed by water outlets, they work continuously or periodically. Water
outlets designed for these purposes work without interruption at all water levels in the main channel.
Therefore, in the design of such water outlets, it is useful to have two or more independently working
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threads of pipelines. If repair work is necessary, one of the threads is disconnected, and the rest
continue to operate, ensuring a continuous supply of water to the consumer.
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Figure 5. Diagram of a neural network (top) and results of neuromodeling in Matlab (bottom)

Continuously working water outlets during periods of high water levels in the main channel are
under high pressure, for extinguishing which powerful extinguishing devices are required. In addition,
it is necessary to take into account the appearance of cavitation and accompanying cavitation erosion.

Hydraulic calculations of water discharges with a flooded outlet are performed according to the
formula [11-14, 25-29]:

Qp = Urw ZgZ, (1)
where ur - the flow coefficient of the pipeline:
1
ur = Z_f ) (2)
z - the difference in levels between the lower and upper beefs:
z = HU - HL! (3)
® - cross-sectional area of the pipe:
nd?
w=—, 4)

Y. & - the sum of resistance coefficients:
% § =Sent +Soth +8ex + gp ) (5)

When determining the flow rate of a pressure water outlet, it is necessary to take into account the
coefficients of frictional head losses and local head losses. Local pressure losses in deep pressure
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spillways should include the following: at the entrance, in the grooves of the shutters, at the bends of
the tract, in the confusion and diffusers, when flowing around intermediate bulls and other supports.
In addition, the coefficients of head losses at the exit from the water outlet in the event of flooding of
the outlet section from the side of the lower side, and the coefficients of head losses of partially open
shutters and deflectors should be taken into account.

The ACDU_2019 D_R15a0912 program is designed for round-the-clock, year-round, multi-year
continuous work. After running ACDU_2019 D R15a0912, the main screen appears in the system
window shown in Figure 1. It has the usual controls, concealment, and closure. The purpose of
windows and menus is intuitively clear from the inscriptions above them Elements The absence of
information in the windows "Date - Time" and "last polled time," says that the program is in in startup
state.
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Figure 6. ACDU system window after startup

How its work?
1. Open the "Dispatcher:" menu and select the last name of the dispatcher on duty. This operation
can be performed both with a "'mouse" type manipulator and with the help of the "Tab" keyboard
keys and the "1" "|" arrows (Figure 2).
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Figure 7. ACDU system window during selecting the dispatcher

Figure 3 shows the view after selecting the dispatcher on duty. The "Date - Time" field is filled
with system values. The absence of information in the "time of the last survey" field indicates that the
program is in a running state.

2. Select a building in the "Hydrotechnical structure” list
When you first select a hydrotechnical structure, the *_ ASDU 2019 Arhiv" folder is created to
store archival information. The archive folder is created on the C: or D: drive, depending on the
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version of ASDU. In the archive folder, archive text files are created for each hydrotechnical
structure. The name of the files consists of the name of the hydrotechnical structure, and the date and
system time of its creation.
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Figure 8. ACDU system window after selecting the next dispatcher
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Figure 9. Window of the ACDU program after selecting the hydrotechnical structure "PS | MK"

3. Enter information about the state of the hydrotechnical structure at the initial moment of time
(beginning of the day):
e Inthe "Date - Time" window, set the beginning of the day.

[ AsDU_2019_D_R15a0912 =101 x|

Aucnemiep: |Hu:u|3a3|: Onera ApTYDIBHS j | 13-5ap-2019 000000

Figure 10. ACDU program window after setting the time according to the beginning of the day

e Set the appropriate values in the "Close" and "MARKS" windows. In the "Consumption”
window, the consumption value will be automatically displayed, accurate to the liter. When working
with the "Close" and "MARKINGS" windows, the content of the "Date - Time" window does not
change and the "Record" button becomes available. In the "Rest volume" windows add.",
"Expenditures in add.", "Volume rest. of the year", "Expenses among. thing." corresponding values of
the parameters calculated with respect to the time specified in the "time of the last survey" window
are displayed. Negative values in the program start-up mode are due to the negative value of the time
interval between the "time of the last survey" and the beginning of the day.

e In the window "Begining volume for a day" enter a zero value. In the window "Begining
volume for a year" enter a zero or real value.
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4. Record information about the state of the building at the beginning of the day.
To manually record information in the archive file about the state of the building, press the
"Record" button with the left key of the "mouse"” manipulator.

EA ASDU_2019_D_R15a0912 = =] |
AuvcneTyep: |HOElaK Onera ApTypiBHa j | 13-Sep-2019 000000
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Fazom

Figure 11. The window of the ACDU program after entering primary information about the state of
the object at the beginning of the day

ASDU_2z019_D_R15a0912 =101
AucneTyep: |HOEIE]K Onera ApTypieHa j I 13-Sep-2019 00:00:00
CrnorPyau 3aTtTBOpM BIOAMITKKA BUTPATA Hac
3 3 3 OCTAHHBOMD
B/B 2 MK (CMK) 1-# 2 3-# BE[M] HBM] QM3/s] OMMTYBAHHA
MC1 CWK
MCI MK | 1 | 2 | 3 | 36 | 3452 | 280878 |15_22_05
B/B Mepekon. MK
Mnc1 P-2
nc 2 poo OF e Bupara OG0 em Butpara
BB E-2-1 cnoy. gob. cepen.nob. CNOY. Doy cepen.piy. 2anuc
BIE P.2-2 TEIC M.KyD. M3ic ThIC.M.KyE. M3
Mnc3a3p-2
nc4 p-2
0 0 0 0]
BB P-3 = | | ’ | |

Pazom |

Figure 12. The window of the ACDU program after entering primary information about the state of
the object and integral indicators at the beginning of the day

5. Check information about the state of the hydrotechnical structure at the beginning of the day.

To check the entered and recorded information, it is necessary to select the hydrotechnical
structure in the "STRUCTURES" menu again with the left key of the "mouse" manipulator. At the
same time, in the windows of primary information ("Close", "MARKS"), the values for the "time of
the last survey" are displayed, and in the windows of integral indicators ("Volume of initial add.",
"Consumption avg. add.", "Vol. ~beginning of the year", 'Avg. of the year", the values listed at the
time indicated in the "Date - Time" window are displayed. For other structures, actions for recording
primary and integral information are similar to points 1 - 5. When starting the program, it is not
necessary to choose a moment of time - the beginning of the day, it can be any moment of time for
which all the information is available (for example, the previous dispatch hour).

6. Record information about the current state of hydrotechnical structures

After starting the program and setting the initial values, the work of the operator (dispatcher)
consists in receiving primary information about the state of objects as it is received. All manual
changes to the information in the "Close”, "MARKS", and "DISCHARGE" cells lead to the activation
of the "Record" button, but only after pressing it is recorded in the archive file and state database,
which is taken into account in further calculations.
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Figure 13. ACDU program window after entering and recording primary information
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Figure 14. ACDU program window after entering primary information (at 4:00:00)
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Figure 15. ACDU program window after entering primary information (at 23:47:55)

The "Whole" button allows you to fix the time at the end of the day and get the extrapolated values
of the integral indicators. When you click the "Whole" button, the 00" button appears to the right of
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the "Date - Time" window, which allows you to speed up the time setting to the corresponding
beginning of the day when starting or restarting the program.
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BB P-2-1 cnoY, gob. cepen.aob. CTCOM. ROy cepes pi. 2anuc
BB P.2-2 ThIC.M KyG. M3/ ThIC.M Ky G M3l
Mnc3ap-z
nc4 p-2
BB P.3 = ’ 25045 169 | 0.290 | 25045 169 | 0.001

I Pazom

Figure 16. ACDU program window after entering primary information at 23:47:55 and pressing the
"Whole" and "Record" buttons

B Lister - [d:_aASDU_2019_arhivi,NC_I_MK_2019-09-13_15.22.05.txt] =100 x|
Main Mpaetka Bua KoAvpoeka Cnpaeka 100 %%
13-Sep-2619 15:22:85

al a2 a3 hH hL Q W_sut W_god disp.num.
#9-13 AQ.A0. 68 -8B 2_88 3.80 36.88 34.52 280_878 A.@88a a. 888
089-13 o4._00._88 .88 2_080 3.00 36.00 34.52 289 878 174 243 4174 243
A9-13 A8 .A0.08 BB 2_88 3.00 36.88 34.52 Z289_878 B3Iud_LBH B3u8 _uE6

.88 2.88 3.0808 36.00 34.52 289._878 12522.729 12522.729
.88 2.88 3.80 36.80 34.52 289.878 16477.535 16477 .535%
.88 2.88 3.0808 36.00 34.52 289._.878 24835.297 24835297
.88 2.808 3.080 36.80 34.52 289_.878 25845.169 25045169

89-13 12.00.88
89-13 15.47.23
89-13 23.47.55
#9-13 23.59.59

e e e )
(= B - - - T = - -

Figure 17. Records of the archival file of the supporting structure after recording information at
23:59:59

Working with structures such as a pumping station is similar to a supporting structure. Differences
only in the calculation of integral indicators. For supporting structures, cost integration over time is
performed using the trapezoid method, and for pumping stations using the rectangle method.

4. Conclusions

An architecture for an intelligent control system for an irrigation complex is proposed, taking into
account actual moisture reserves. It allows you to both optimize irrigation rates depending on the level
of actual moisture reserves in field areas, and ensure optimal operation of sprinkler equipment in each
irrigation area through the introduction of neurocontrollers into the control system.

The combination of digital technologies and intelligent equipment control systems can
significantly reduce deviations, thus optimizing irrigation quality parameters. The developed system
can be in demand due to the ease of its use both in decision support systems and the possibility of
direct implementation in control systems of irrigation complexes when developing modern sprinklers.

The software product is proposed for performing the dispatching task of water distribution on
irrigation hydromelioration systems, which, in addition to ease of use and operation, allows
implementing energy-saving technologies, which will save about 15-30% of electricity and,
accordingly, money annually.
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6. Appendix
A.Contents of the primary record of the archival file

. Lister - [d:,_ASDU_2019_aArhiv'MC_I_MK_2019-09-13_15.22.05.kxt] = |I:I|i|
darin Mpaeska Bwa Hoawpoeka Cnpaeka 100 %%
13-Sep-2819 15:22:65
a1 a2 ad hH hL 1] W_sut W _god disp.num.

Figure Al. Contents of the primary record of the archival file of the supporting structure

. Lister - [d:_ASDU_2019_aArhiv\,THC_MK_2019-09-13_15.22.05.Exk] =10l =l
dafin Opaska Bua Koawpoeka Crnpaska 100 %
13-Sep-2919 15:22:85
q1 q2 hH hL q W_sut W _god disp.num.

Figure A2. Contents of the primary record of the archive file of the pumping station

B. ACDU program window after entering and recording primary
information

EA ASDU_2019_D_R15a0912 =15 =]
Ancnetyep: |HOEIE1K Onera ApTypiEHa j | 13-Sep-2019 19:32:30
CNoPyaK 3atBOpHWN BIOMITKA BUTPATA Hac
) ) 3 OCTAHHBOMO
BB 2 MK (CMK) 1-A 2- 3-i BE[M] HB[M] Q[r3/s] OMUTYEAHHS
MZ 1 ChK
Mol MK | 1 | 2 | 3 | 36 ’ 3452 | 289 878 |15.22.05
BB Mepekon. MK
nc1 P2
nco p.2 Of'em Butpara Of em Butpata
BB P-2-1 cnoy. fob. cepen nob. CMoY. poky cepe.piy. 3anic
BB P-2-2 ThIC M KYE. M3fc ThIC.M K. wfele
ncsa3 p-2
nc4 p-2
0 0 0 0
BB P-3 = | | | |

Pazom |

Figure B1. ACDU program window after entering and recording primary information about the state
of the object and integral indicators at the beginning of the day

Hmn | Tun |Pasmep |+ Hara

ﬁ[..] <Manka> 13.09.2019 15:22
[Z] NC_I_MK_2019-09-13_15.22.05 txt 183 13.09.2019 15:32
[Z] BB_P-8_2019-09-13_15.22.05 txt 105 13.09.2019 15:22
[Z] THC_MK_2019-09-13_15.22.05 txt 106 13.09.2019 15:22
[Z] THC_CMEK_2019-09-13_15.22.05 txt 106 13.09.2019 15:22
[£] HC_I_MEK_2019-09-13_15.22.05 txt 106 13.09.2019 15:22
[£] HC_IX_MEK_2019-09-13_15.22.05 txt 106 13.09.2019 15:22
[Z] BB_P-5-1_2019-09-13_15.22.05 txt 105 13.09.2019 15:22

Figure B2. Contents of archive files folder after recording information
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B Lister - [d:,_ASDU_2019_arhiv\MIC_I_MK_2019-09-13_15.22.05.txt]

tafn Mpaeka Bua HoAWvpoBka Cnpaeka
13-3ep-2819 15:22:085

ai az2 a3 hH hL 0 W _sut W _god diSp.num
89-13 00.00.88 1.980 2_.080 3.00 36.00 34.52 289 _878 @.808 8.8 6

=10l x|

100 %

Figure B3. Contents of the record of the archival file of the supporting structure after recording the

information

C. ACDU program window after entering and recording primary

information
Sk
AucneTyep: |HOElaK Onera ApTypieHa j | 13-Sep-2019 8:00:00
crnopygun 3aTeBOpPM BIOMITKHK BUTPATA yac
B B OCTAHHBOMD
B/B 2 MK (ChK) 1-# 2 3-# BB[M] HEM] Qm3f5] OMUTYBAHHA
MC 1 ChWK
MC1 MK | 1 | 2 | 3 | 36 | 3452 ’ 289,878 |04.00.00
BIB Mepeton. MK
nc1 p-2
ncz p-z O’ em Butpara OB em BuTpaTa
BB P-2-1 cnoy. nob. ceped . nob. CNOY. POKY cepe piv. 3anuc
BB P22 TEIC.M.Ky6. M3fc ThIC.M.KyD. M3
ncs3 p-2
nc4 p-2
BB P4 < | 8343486 | 0.290 | 83434586 | 0.000
Pazom |
Figure C1. ACDU program window after entering primary information (at 8:00:00)
EdASDU_2019_D_R15a0912 =1E x|
AucneTqep: |HOEIE1K Onkra ApTypiBHa j | 13-Sep-2018 12:OO:UO|
crnoprygun 3atBOopMN BIOAMITEKN BUTPATA yac
B ) OCTEHHLOTO
B/B 2 MK [CMK) 1- 2 24 BE[M] HEM] Qm3/3] OMHTYBAHHSA
Mc 1 CMK
NC1 MK | 1 | 2 | 3 | 36 | 3452 | 289.878 |U8.00.0U
B/B Mepeton. MK
nc1 p-2
ncz ez O’ em Butpara Of'em BuTpata
BB P-2-1 cnod. gob. ceped nob. CMoM. POKY cepen piu. 3anuc
B/R P-2-2 ThIC.M.kyE. M3/c ThIC M.y, W3fc
ncsp-2
nc4 p-2
12522729 0.290 12522729 0.001
B/B P-3 = | | | |
Pazom

Figure C2. ACDU program window after entering primary information (at 12:00:00)
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Bl ASDU_2019_D_R15a0912 =15 x|
Ancnetyep |HOEIaK Qnera ApTypiEHa j I 13-Sep-2019 15:47:23
CrnoPyaun 3aTBOpM BIAMITEKN BUTPATA qac
3 ) OCTAHHBOMD
B/E 2 MK (CMK) = 1-# 2-A 3-H EB[M] HB[M] Qm3rs] ONMTYBaHHS
MC 1 ChK
Ncl MK | 1 I 5 | 3 | 36 | 34,52 | 289.878 | 12.00.00
BB Meperon MK
nc1pP-2
nc 2 P2 06 em Butparta OB’em BuTpata
B/E P-2-1 cnod. aob ceped nob. CAOY. PORY cepen pid. Fanuc
BB P22 ThIC M HyE. M3 TeIC M. KyE. M3
ncap-2
nc4a Pz
168477 535 0.2a0 168477 535 0.001
B/B P-3 = | | | |
Fazom |
Figure C3. ACDU program window after entering primary information (at 15:47:23)
=Y

AucneTyep: |HOBaK Onera ApTypiEHA j I 13-Sep-2019 154755
cnopyau 3aTBOpPM BIOMITKHK BUTPATA Hac
B . . OCTAHHEOMD
BB 2 MK (CMK) Al 1-i 2-i 3-i BE[M] HE[M] Qm3/s] ONMTYBaHHA
NC 1 CME
LIS Lk | 1 | 2 | 3 | 36 | 3452 | 289.878 | 154723
BB Mepekon. MK
nc1 p-2 —
nc sz e OB em Butpata QO em Butpata
B/E P-2-1 cnoy. nob ceped nob. CNOM. POKYy cepen piv. Zanuc
oG P27 ThIC M y0. M3ic ThIC.M.KyG. M2
Mz 323 p-2
nc4a p-2
16486 811 0.290 16486811 0.001
B/E P-3 =l | | | |

Fazom |

Figure C4. ACDU program window after entering and recording primary information (at 15:47:23)

B Lister - [d:',_ASDU_2019_Arhiv\NIC_I_MK_2019-09-13_15.22.05.txt]
dakn
[13-Sep-2019 15:22:05

=10 x|

Mpaeka Bua Hoauwpoeka Cnpaeka 100 %

al a2 a2 hH hL ] W _sut W _god disp.num.
09-13 00.00.00 1.00 2.00 3.00 36.00 34.52 289.878 0.000 o.008 6
09-13 04.00.00 1.00 2.00 3.00 36.00 34.52 289_878 M174.243 174,243 6
09-13 03.00.00 1.00 2.00 3.00 36.00 34.52 289_878 8348 _4B6 B34B 486 6
09-13 12.00.00 1.00 2.00 3.00 36.00 34.52 289_878 12522729 12522.729 6
09-13 15.47.23 1.00 2.00 3.00 36.00 34.52 289_878 16477.535 16477.535 6

Figure C5. Content of the record of the archival file of the supporting structure after recording the
information (at 15:47:23)
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