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METHOD OF DEVELOPING A THREE-LEVEL STRUCTURE OF
THE OPTIMAL CONTROL SYSTEM FOR THE PRODUCTION OF
PHOSPHORIC ANHYDRIDE (P205)

Abstract. This article examines the approach already used to manage the production
of phosphoric anhydride (P2Os) and suggests a new three-level structure to optimize this
process. For the purpose of standard functioning of the concept of rational management of
phosphoric anhydride, its work should be approved together with the software ensemble of
the wearable degree (process automated control system — automated management concept
of scientific and technical actions), since information for the purpose of mediocre PACS
degree operates from wearable degree meters, and the discovered rational motion systems
are implemented together with the support of wearable degree meters. managing
controllers. In order to implement our control algorithms, proper subsystems of a mediocre
degree of the required data should be guaranteed. This note discusses the list of data needed
for the purpose of the control subsystem, the methods of its processing, and the
representation of the software and hardware provision of the control subsystem.
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Introduction. For the purpose of standard functioning of the concept of
rational management of phosphoric anhydride, its work should be approved
together with the software ensemble of the wearable degree (process automated
control system — automated management concept of scientific and technical
actions), since information for the purpose of mediocre PACS degree operates from
wearable degree meters, and the discovered rational motion systems are
implemented together with the support of wearable degree meters. managing
controllers. In order to implement our control algorithms, proper subsystems of a
mediocre degree of the required data should be guaranteed. This note discusses the
list of data needed for the purpose of the control subsystem, the methods of its
processing, and the representation of the software and hardware provision of the
control subsystem.

If this configuration is modeled down to 400°C in an airtight tube, a polymer
model comes out, composed of endless layers of PO, tetrahedra along with single
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(3 and 4) air atoms. Prolonged preservation of this food in an airtight tube at a
temperature of 450°C is accompanied by its transition to a different polymer
configuration. This is a more stable version of phosphoric anhydride. The purest
phosphoric oxide is completely devoid of fragrance.

Production of phosphoric anhydride from phosphorus. It was put into use in
2014. The initial information for the purpose of design was: The Plan of the
Kazniihimproekt Partnership. Semi-production installation according to the
manufacture of phosphorous anhydride with a capacity of Fifty kg/hour according
to phosphorus, together with the use of phosphorus combustion heat and the
production of “commercial” phosphorous anhydride R205(R4010). This test
procedure (OPPU) is aimed at the utilization of heat generated as a result of the
interaction of phosphorus combustion, as a result of which the production of crystal
phosphoric oxide R205(R4010) is carried out.

Procedure for extraction of phosphoric anhydride. The connection of
phosphorus with oxygen, therefore, leads to the formation of different goods. When
phosphorus is burned, its main compound, phosphoric oxide (P2Os), is formed in
the presence of excess air (or atmosphere). On the contrary, during combustion,
when there is a lack of atmosphere or slow oxidation, phosphoric oxide (P20s3) is
formed in the main.[1] The procedure for the extraction of phosphoric anhydride
from phosphorus consists in the oxidation (combustion) of phosphorus according
to the interaction (1):

P, 50, 2P0, O

62 160 222

The oxidation (burning) of phosphorus by the line of interaction, together
with the formation of P,Os in the absence of the densest phosphorus oxides, can
only be assumed to be the presence of heat earlier than 773-873°C and an excess of
air of at least 30%. From the yellowish phosphorus base of workshop No. 5,
phosphor operates in the dosing department according to pipelines along with
heating. In a single difficulty, to the dosing department. There are 8 dispensers for
the purpose of preservation, type 101/9-16, with a capacity of Thirty-two m* of
any, according to 4 containers for the purpose of any jet. The preservation
dispensers, type 101/9-16, are equipped with paddle agitators, which from time to
time turn on and form a homogeneous composition. In order to strengthen
phosphorus in liquid storage, dispensers are made together with a shirt, according
to which moisture circulates along with a temperature of 70-90°C.

After pre-settling in the dispenser for at least 2 times, the phosphor,
according to the pipeline concept, is fed into a water channel (montejus), type 401.
Phosphor is supplied from the fluid collector through the pipeline along with
heating to the phosphorus combustion chamber, type 402. Before combustion, the
phosphor flows through a heat exchanger located inside the combustion chamber.
Phosphorus vaporization occurs due to the result of the heat of its combustion.
Phosphorus is burned out by a line of its spraying with a pressure of at least 0.45
MPa squeezed by the atmosphere. A small air space is heated in a heat exchanger
art. T-05 before being fed into the nozzle.T-05 up to a temperature of at least
353°C, which is regulated by the mechanism art. T-1707.

The effect of the compressed air supplied to the nozzle is regulated by the art
mechanism. R-304, which sends a warning to the main control panel. When the
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pressure decreases, phosphorus delivery to the combustion column is automatically
interrupted.[2]

The available practical activity of controlling the effect of phosphoric
anhydride production. Industrial manufacturing is usually divided into several
scientific and technical activities. Any scientific and technical procedure in the
total production cycle contains its own task, in coordination with which specific
conditions are imposed on the tree: the provision of either the highest productivity,
the established or optimal product features, the established or lowest price of the
material (semi-finished products) and electricity per piece of finished product and
prospector.letter. [3,4] In the industry, P,Os is acquired by the thermal method.
Temperature method (providing the purchase of pure phosphoric oxide) It contains
the main stages: the burning (oxidation) of simple phosphorus in the excess
atmosphere and the removal of fog from the gas phase.

There are 2 methods of extracting P,Os: oxidation of pure P (extremely
rarely used in the industry) and oxidation of aqueous P in water

Phosphorus pentoxide, acquired during combustion and cooled in advance, is
fed into a recovery boiler for cooling. The method of extraction of phosphoric
anhydride begins with difficult scientific and technical actions.

The phosphor in the dispenser settles at a temperature of 70-85°C.
Accordingly, according to its own chemical properties, the phosphor in heat earlier
than +70°C switches to a hard position; and in heat further than +43°C, the
phosphor switches to a watery configuration. In the dispenser, the phosphor settles
together with water and nitrogen, thus, as well as the element prevents the
formation of a toxic gas — phosphine. The density of phosphorus in the dispenser is
distributed in a similar way, the fact that someone sits at the bottom, in this case,
the period, as well as moisture of considerable temperature, fills the upper part of
the dispenser with Thirty cm, and the element is located among them in the
dispenser.

Since the heat in the dispenser is 70°C, phosphor and moisture do not mix in
any way. The phosphor in the watery version comes out of the dispenser and is fed
into the burner. A small air space is supplied to the burner from both edges, and
cool moisture acts together with the outer edges, which comes out in warm annular
jets.

This rule is constant in order to maintain a stable temperature. In this case, a
small air space enters the burner along with 2 edges: the rule of action is 1 — the
phosphor is sprayed in the middle, and the 2nd — according to the province,
provoking the phosphor in a similar way to the twisting display. This guarantees
the absolute property of phosphorus. In the burner, the phosphor burns out in a
fever of 1500°C-2000°C. After combustion, the phosphor in the gaseous version
acts in the recovery boiler in order to cool down.

The recovery boiler is folded from the covered brick (in order to increase the
fire resistance of the materials used) together with the pipe from the
inside.According to this pipe, cool moisture passes through, and a place remains
between the brick and the pipe, through which a gaseous phosphor flows. Moisture
flowing from inside the pipe cools the heated phosphor. A drum partially filled
with water is defined in the upper lobe of the recovery boiler. Cool moisture can
help keep the heat in the heat recovery boiler in a homogeneous stay. The moisture
flows through the pipes and will return to the drum after the end of the cycle.
Moisture acts in the heat recovery boiler with a low fever, and the presence of a
rather significant one comes out of it. If there is a small amount of water in the
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drum, the tube may melt. In order to eliminate this, the water size should be
constantly monitored.

The watery phosphor is fed into the heat recovery boiler at a temperature of
1800-2000°C, and comes out of it in a gaseous state at a temperature of 430-480°C.
Bypassing the conveyor, the heat of phosphorus in the gaseous state decreases over
time, and someone slowly transforms into a pigment. However, R205 is used to
extract high-quality dried phosphorous precipitation of R205. This method of
extracting R205 is considered economically interesting. Personally, the procedure
is quite simple for the purpose of applying scientific and technical installation,
which contains 4 alternating periods. Required food items: yellowish phosphor,
element, moisture and a small air space.

Materials and methods. Three-level control concept for the effect of
phosphoric anhydride production. The hierarchical management rule implies a
multi-stage management movement system, at which point any management period
contains its own management items and missions. The control target is considered
to be the result of the established technical and economic characteristics of the
movement. The scientific and technical order, the presence of which is achieved by
the established characteristics, is called the best. Movement characteristics should
be maintained regularly, as well as as close to their best values as possible. [5,6]
The regulation of scientific and technical action can be formed in 2 periods. In the
upper stage, the target of management is considered to be the selection of a rational
order of the scientific and technical movement. The subject of management is
considered to be a complete scientific and technical procedure together with
scientific and technical equipment.

In this case, the goal of monitoring at the bottom stage is considered to be
providing the smallest deviations of scientific and technical characteristics from
their best meanings. This control task is relatively simple and consists in stabilizing
the movement characteristics. In this case, instead of the term “control”, I will use
the name “regulation”. In the lowest period, the scientific and technical procedure
is considered equally as a set of ordinary (simple) actions, which, along with the
scientific and technical devices in which they take place, are considered subjects of
regulation of this period.

I have analyzed the supervision of single scientific and technical actions
together with the target of extracting established technical and economic
characteristics. But the presence of power in the company as a whole creates
similar missions and control problems that cannot be attributed to single scientific
and technical actions. There are problems of timely management of workshops,
manufacturing companies, planning reserves of material, semi-finished products
and finished products. For this reason, the enterprise management procedure must
contain the only way to find a solution to these problems. This is the highest
hierarchical degree.

Similarly, the management structure of the current industrial enterprise is
characterized by 3 degrees of administrative hierarchy. The lowest degree (1) is
shown in this way by what are called local adjustment concepts, the functions of
which combine to stabilize single scientific and technical characteristics. Such
elementary problems are solved by mechanical devices in the absence of the role of
a person, and for this reason, the concepts of control of the wearable hierarchical
degree are called the concepts of mechanical control (Installation). The subjects of
adjustment in this case are considered to be simple movements together with
proper scientific and technical devices.
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The subsequent hierarchical degree (I1) forms the concepts of management
of scientific and technical activities. The subjects of management in this degree are
considered to be integral scientific and technical movements together with
scientific and technical equipment and local automated control systems. Here they
find a solution to the problem of optimizing scientific and technical action systems.
In addition, the management functions in this case include the detection and
prevention of abnormal (adventurous) systems, the transfer of equipment in
scientific and technical schemes, and the calculation of technical and economic
characteristics of actions. These control functions are relatively difficult and do not
have all the chances to be fully assigned to the mechanical apparatus. For this
reason, scientific and technical action management concepts use PCs for the
purpose of scientific and technical action management (PCC), and the PCC
dispatcher participates in the management actions. Such management concepts are
called automated management concepts for scientific and technical activities.

Without exception, all organizations are governed in the most significant
hierarchical degree (I11). The subject of management here is considered to be all
manufacturing and special equipment without exception (including additional
work: supplies, sales, restoration, planning and prospector.letter.), as well as
automated control systems (ACS) of the past hierarchical level. It is necessary to
solve the difficulties of managing absolutely all production activities together with
the use of PCC and the interest of operators. The management concept in this
context is referred to as the Automated Enterprise Management Concept (AEMS).
As part of other studies, the concept of the coal game score is also being
investigated and developed. The article presents the results for the consistency of
coal and crushed straw, but the technology can also be used for other types of
consistency.[7]

Research results and discussion. When developing a subsystem, one can
use further integration into an automated hardware management system, which will
increase the efficiency of both hardware, and software. [8,9]. Where the concept of
a three-step procedure for diagnostics of a thermal power plant turbine unit is used
instead of creating diagnostic mathematical models and object failure models [10].
Where you can immediately develop an algorithm for diagnostics of equipment for
the production of phosphoric anhydride using advanced intelligent technologies.
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Figure 1 Stages of obtaining dehydrated P>Os

Conclusion. The developed three-level structure for controlling the
production process of phosphoric anhydride (P.Os) allows us to specify the tasks
under study.

As already noted, the upper level of management can be attributed to both
the APCS and the AEMS. Such systems, although they require the development of
algorithms and programs, but most likely their development can be attributed to
engineering and economic tasks, since their algorithms do not require deep
scientific research. The daily productivity of furnaces depends on many factors:
market demand, technical condition of the main and auxiliary equipment,
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availability of raw materials, etc. Calculation of the furnace capacity is based on
known balance equations that take into account the physical and chemical
properties of raw materials. Therefore, we did not set the task of synthesizing
algorithms for implementing the top level of control.

At the middle level, the tasks of optimizing the technological modes of
processes are solved. In addition, the control functions at this level include
identifying and eliminating abnormal (emergency) modes, switching equipment in
technological schemes, calculating technical and economic indicators of processes,
etc.

At the lower level, the objects of regulation are elementary processes with
corresponding technological devices.

The task of the lower level of management is to stabilize the process modes,
which are set manually by process operators.

In APCS the operation of the technological complex is monitored by
numerous sensors-devices that change the parameters of the technological process
(e.g., temperature and thickness of rolled sheet metal), they monitor the state of the
equipment (turbine bearing temperature) or determine the composition of the
original materials and the finished product. There can be from several tens to
several thousands of such devices in one system.

The automation scheme for the development of an automated control system
is a kind of integrated functional scheme of a technological control object, covering
the so-called “field equipment” of the lower level of the system and showing its
connections with devices, control computer equipment and control points of a
higher level.
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B. Boiiauk
JTobauH mexHos102uAAbIK yHUBepcumemi, /lobauH K., lMonbwa

®OCHOP AHTUAPULIH (P20s) OHAIPY/] OHTAN/IbI BACKAPY MYMECIHIH, YLLI
LEHTENNI KYPBIbIMbIH 93IPNEY SAICI

AHpatna. byn makanaga ¢ochop aHrmapuaid (P20s) eHaipyai 6ackapynblH,
6ypbIHHAH KOMAAHbINFAH TOCINI KapacTblpblaaZbl }KaHe OCbl NPOLLECTi OHTAWNAHAbIPY YLWiH
KaHA YW AeHrenni KypbinbiM YCbiHbINaabl. Pochop aHrMapuaiH yTeimabl 6ackapy
TYXKbIPbIMAAMACBIHbIH,  KA/AbINTbl  KYMbIC iCTeyi YWiH OHbIH  KYMbICbl TO3aTblH
TepmomeTpaiH, 6argapnamansik aHcambnimeH (TN ABX — FbiNbIMU-TEXHUKANbIK, iC-
wapanapabl 6ackapyAblH, aBTOMaTTaHAbIPbIIFAH TYXKbipbiMAamackl) 6ipnecin 6ekiTinyi
KepeKk, ©OWTKeHi opTawa TepmMoMmeTpAiH  MmakcaTtapbl  ywiH [AKC  To3aTbiH
TEPMOMETPAEPAEH KYMbIC iCTEWAI, aN aHbIKTAaNFaH YTbIMAbl KO3Fa/bIC Kylesnepi To3aTblH
TepMmomeTpaepai KongaymeH bipre kysere acbipbliagbl. 6ackapy KoHTponnepi. bisgin,
backapy anropuTMAEpiMi3i iCKe acbipy YLWIiH KaxKeTTi AepeKTepaiH, opTalla A2perKecCiHiH
THICTi iWKi XKylhenepiHe Keningik 6epinyi Kepek. byn Kasbaga 6acKapylbl iWKi KyWeHi
TafalblHAAY VYWIiH KaXeTTi ManimeTTep Tisimi, onapabl eHAey a4icTepi, coHaal-aK
b6ackapywsbl ilWKi KyheHiH, 6aFgapnamanblK KaHe annapaTTblK KypanfapblH YCbIHY
KapacTbipbliagbl.

Tipek ce3pep: docdopnbl aHrMAPUA, 3UATKEPIK TEXHOMOrMANap, OHTAWbI
6ackapy, npouecc, HaKTbl eMec XKyie, TOTbIFy, XaHy, capbl docdop.

B. BoMAgKukK
JTrobauHckuli mexHonoau4eckuli yHusepcumem, 2. JllobauH, Monswa

METOZ PA3PABOTKM TPEXYPOBHEBOW CTPYKTYPbl CUCTEMbI ONTUMA/IbHOIO
YNPABNIEHUA NPOU3BOACTBOM ®OCPOPHOIo AHTMAPUAA (P20s)

AHHOTaumMa. B gaHHOW cTaTbe paccMaTpMBAETCA YXKe WUCMO/b3yembll Moaxos, K
ynpasieHuto npomssoacteom ¢ocdopHoro aHrmgpuaa (P20s) u npeanaraetca Hosas
TpexypoBHeBasA CTPYKTypa ANA ONTMMM3aLMKM gaHHoro npouecca. C uenbio HOpmaabHOro
GYHKUMOHMPOBAHMA KOHLEMNLUN PALMOHANBHOTO ynpaBaeHnsa ¢ochopHbIM aHrMapuaom,
ee paboTa fo/KHA BbITb YTBEPKAEHA COBMECTHO C MPOrpaMmHbIM aHCambiem HOCMMOTo
rpagycHuka (ACY TN — aBTOMaTM3MpOBaHHAA KOHLENUMA YNpaBAeHWA HayyHo-
TEXHUYECKMMMU MEpPONpUATMAMM), TaK Kak uMHboOpMauma gns uenein nocpeacTBeHHOro
rpagycHuka MAKC onepupyeT € HOCUMbIX FPafyCHUKOB, @ BbIAABJIEHHblE paLMOHaNbHble
CUCTEMDI [BUMKEHWUA Peanu3yoTcA COBMECTHO C MOAAEPMKKOM HOCUMbIX TFpafyCHUKOB.
YyNpaBAALLWMNX KOHTPONNEpPOoB. A peannsaunm Halwmnx anropuTMoB ynpasBaeHNA A0MKHbI
6bITb rapaHTMPOBAHbI HaA/exalimMe NoACUCTEMbI NMOCPEACTBEHHON CTEMEeHN Tpebyemblx
JaHHbIX. B JaHHOW 3ameTKe paccmaTpuBaeTca MepeyveHb AaHHbIX, HEOBXOAUMbBIX ANA
Ha3HaYeHWn ynpasaAloLLEN NOLCUCTEMDbI, METOAbI MX 06PabOTKM, a TaKKe npeacTaBneHne
NpPOrpamMmmMHOro 1 annapaTHoOro obecneyeHua ynpasasatowen NoagcucTemMbl.

KnioueBble cnoBa: ¢ocdopHbIi  aHIMAPUA, WHTENNEKTyaslbHble TEeXHOA0ruM,
ONTMMaNbHOE ynpaB/ieHWe, NPOLLECC, HEYETKME CUCTEMBI, OKUCTEHUE, FTOPEHMUE, KeNTbIU

docoop.
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