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ABSTRACT

Article history:

Current trends in the development of Internet technologies are very
promising, their role in the functioning of enterprises is increasing
significantly. Internet technologies are tools that allow you to interact with
potential customers and consumers, receive feedback from them. At the same
time, factors of physical remoteness are practically nullified. The situation
with the rapid development of the Internet market means that in the process
of forming the necessary configurations of technological cabinets for
industrial facilities management systems, the use of manual labor should
be minimized. The standard approach uses paper media, which leads
to a large investment of time in the formation of the necessary configurations
and the calculation of their cost. In this regard, increases the complexity
of the work performed and the likelihood of errors in the calculations.
Thus, the following problems can be formed: the lack of sufficient
mechanisms for operational interaction with potential customers;
time consuming paper handling; the complexity of the operations;
high probability of errors in the calculations; lack of operational access
to the necessary information.
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1.

INTRODUCTION
The developed system should allow employees and customers of the enterprise to quickly formulate
configurations of technological cabinets with a calculation of their cost [1], indicating the required number
of sensors and other devices, as well as save the designed configurations for possible future use and
refinement [2]. In addition, the system must provide the user with the ability to register and authorize,
and the administrator the ability to manage incoming orders, users and the catalog of control panels [3].
Due to the large amount of work that needs to be done to implement this system, its development
will be divided into two parts [4]: AIS, which includes a user management system, configurations and panels,
and a system for forming configurations of technological cabinets [5]. In this study, problems associated with
the system of forming configurations of technological cabinets will be solved [6-10].
Thus, the system should solve the following tasks:
1) Demonstration of a brief description of each control panel;
2) Selection of the appropriate composition of technological cabinets;
3) Interactive calculation of the cost of technological cabinets;
4) Selection of the required number of devices for each panel;
5) Recalculation of the configuration cost, taking into account the number of devices;
6) Creation and removal of technological cabinets, if necessary;
7) Removal of necessary panels from the configuration.
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This system will be relevant and in demand, as potential customers and company employees will
be able to form the necessary configuration and access to relevant information regardless of location
and time [11-15].

2.

METHODS
The process of configuring cabinets can be arbitrarily represented as the following operations:
1) Addressing customers to the services of the company in order to form an order for the design
of an automated process control system;
2) Viewing by customers and employees of reference information on control panels;
3) Creation of a new or refinement of a previously formed configuration;
4) Selection of the necessary internal composition of technological cabinets;
5) Calculation of the cost of technological cabinet;
6) Determination of the required number of sensors for each panel;
7) Recalculation of the configuration cost, taking into account the necessary sensors;
8) The formation of an order sheet with a list of the configuration with prices;
9) Saving formed during the configuration process;
10) Transfer of information about the formed configuration to ms excel;
11) Creating a schema of the formed configuration in the eplan electric design system based on the ms excel
file;
12) If necessary, obtaining an image of the formed configuration, which can be printed.
To describe data streams, the DFD AS-IS ("As is") model is developed [16-20]. Using this model,
the sequence of work and information flows will be reflected in the process of configuring cabinets before
the implementation and implementation of the automated system [21-26].
The process of configuring cabinets in the context of DFD AS-IS is divided into 5 subprocesses:
a. Receiving orders from customers;
b. Order fulfillment planning;
c. Configuration of technological cabinets;
d. Creating an ms excel file with information about the generated configuration;
e. Creating a circuit in EPLAN Electric based on MS Excel file.
Clients turn to the services of the company in order to form an order for the design of an automated
process control system by industrial facilities. Employees of the company register information about
customers and automation objects. In accordance with the customer’s order and data on the automation
object, the company’s employees draw up an order fulfillment plan. The simulation took place
in the SimInTech system [9, 16].
Further, in accordance with the order fulfillment plan and data on the automation object, company
employees carry out the configuration of technological cabinets. After that, on the basis of the data
on the formed configuration, the company employees create an MS Excel file with information about
the formed configuration. In conclusion, based on the MS Excel file with the information about the formed
configuration, a circuit is created in the EPLAN Electric design system [27, 28].

3.

RESULTS AND DISCUSSION
Employees of the company in accordance with the order execution plan, using the available
catalog-configurator and on the basis of information about the necessary panels, determine the composition
of technological cabinets. Then, based on data on the composition of technological cabinets and information
from a catalog with prices on the cost of panels, employees calculate the cost of the configuration. After that,
based on the data on the composition of the technological cabinets and the data from the configurator catalog
about the sensors and other devices associated with the panels, the number of necessary devices for each
panel is determined. Then, based on information from the catalog with prices on the cost of sensors and other
devices, company employees recalculate the cost of the configuration. In conclusion, on the basis of data
on the cost of the configuration, taking into account sensors and information on the composition
of the configuration, company employees draw up an order sheet with prices [11].
The catalog of control panels consists of control sections for various objects, each of which
is designed to perform the corresponding functions. Moreover, this system is developed with the calculation
of the use of the formed configuration in technological cabinets with the name NT43. Two control panels
“Alarm” and “Indicators” are traditionally always present in these technological cabinets and occupy the top
two positions. All other panels, as a rule, can occupy any of the remaining 4 positions. In addition, a fixed
number of connected devices is associated with each control panel and their types are determined.
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In the automatic process control system, it is used to monitor the emergency state of components
and assemblies of various mechanisms, emergency levels in tanks, etc. The panel is designed to integrate
equipment with discrete outputs of the type "dry contact" in the ACS TP system. LED indicators show
the current status of the input signals that are read by the controller. The ACS TP system traditionally
includes discrete signaling, which is used to monitor the emergency state of components and assemblies
of various mechanisms, emergency levels in tanks, etc.
Main settings:
1) Number of indicators on the panel – 9;
2) Number of inputs (sensors, relay contacts) – 8;
3) The position for installation in the acs tp section is the highest, always present;
4) Number of outputs (contacts) – 8.
The panel is designed to integrate sensors with standardized signals (0-20mA, 4-20mA) into
the automatic process control system and display their values in physical quantities on technological
indicators. The current value of the input signals is read by the controller for further processing. The panel
provides explosion-proof power supply to sensors, intrinsically safe circuits.
Main settings:
a. Number of technological indicators on the panel – 8;
b. Number of inputs (sensors) – 8; position for installation in the acs tp section-second from above, always
present.
The work of the algorithm begins with data entry: clusters, their main and auxiliary characteristics,
relationships between clusters. After testing the system, the following results were obtained:
1. By going to the “Cabinet Configurator” page, one technological cabinet and all related information were
automatically added to the order sheet;
2. The panel was transferred from the catalog of control panels to the technological cabinet;
3. Interactively, the panel image was added to the appropriate cabinet and the panel name was added
to the “Order List”, and the configuration cost was automatically calculated;
4. The “Add” button was pressed;
5. The existing technological cabinet has smoothly shifted to the left, a new technological cabinet
has smoothly appeared to the right of it;
6. The panel was transferred from the first cabinet to the second;
7. The names of the panels in the order sheet interactively swapped and the cabinets were automatically
recalculated;
8. After left-clicking on the panel, a confirmation window for deletion appears;
9. After confirmation of deletion, this panel was removed from the configuration and the entry for the name
of this panel disappeared in the order sheet, and the configuration cost was automatically recalculated;
10. After clicking on the delete icon to the right of the name of the technological cabinet, a confirmation
window appears;
11. After confirming the deletion, the image of this cabinet disappeared and all the images of the cabinets
located to the right of this cabinet gradually moved to the left;
12. The name of the removed cabinet disappeared from the list in the order sheet and the configuration cost
was automatically recalculated;
13. After clicking on the “+” icon to the left of the panel name in the order sheet, there was a smooth
disclosure of information about the sensors associated with this panel;
14. After clicking on the icon “in the form of an arrow down,” a list appears with available values
of the number of sensors;
15. A change was made in the number of sensors in a smaller direction;
16. There was an interactive recalculation of the configuration cost in accordance with the given number
of sensors.
Based on the test results, we can say that all the functions of the system work correctly. No errors
or incorrect results from user actions were found.

4.

CONCLUSION
The system is implemented using the JavaScript programming language using the jQuery library
and HTML5 page markup language, as well as using the formal language for describing the appearance
of CSS3 web pages. The developed system was tested locally and on the server. The results obtained were
in line with expectations.
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