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THE ABSTRACT

Cheliadyn Bohdan. Automation of the Gas Dehydration Unit. Diploma
Project. lvano-Frankivsk National Technical University of Oil and Gas. lvano-
Frankivsk, 2025.

The diploma project contains 89 pages of the explanatory note, 38 figures, 14

tables were used in the preparation of the diploma project.

This qualification paper presents the development of an automated control
system (ACS) for the natural gas dehydration process. In the course of the research,
the technical assignment was formulated, a set of design documentation was
developed, and the system operating algorithms were synthesized. The practical
result of the project is the creation of a comprehensive control system for gas

treatment units, which can be implemented at gas extraction industry enterprises.
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CIIMCOK CKOPOYEHb TA YMOBHMUX ITO3HAYEHb

CAK — cucrema aBTOMaTUYHOTO
KepyBaHHS

B®C — 6710k dinabTparii Ta
cernaparii.

JEI" — mieTHUIIEHTIIIKOJIb;

YOI — ycTaHOBKa OCYIIIKHU rasy;
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BM — BukoHyIOUN MEXaHI13M;
I'P — roproua pinuna;

[JIK — mporpamMoBaHuii JIOTTYHUN
KOHTPOJIED;

[IK — nmpoMHCIIOBHI KOMIT FOTED;
YI'3 — ymoBHO-Tpadiune
300paKeHHS,

T3A — TexHiuHi 3aco0u
aBTOMaTH3alll,

TEI'— TpUeTUNIEHITIKOJIb
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BCTYII

AKTyaJIbHICTL TeMH. Y CydacHI ra3oBu00yBHIH IPOMHCIOBOCTI KJIFOUOBOIO
BHMOTOIO JI0 SIKOCTI IPUPOJIHOTO Ta3y € 3a0e3MeUeHHs HOPMAaTUBHOT TOYKM POCH 3a
BOJIOTOI0O Ta BYIVIEBOAHSAMH TiEepel IMOJa4yel0 B MaricTpajibHi Ta30MpOBOJIM.
HepnocraTHiil cTyniHb OCyIIyBaHHS IPU3BOAUTH JJO YTBOPEHHS KPUCTAJIOT1IPATIB, 110
3MEHIIYIOTh MPOIYCKHY 3/IaTHICTh TPYyOONPOBO/IIB, @ TAKOX JI0 IHTEHCUBHOI KOPO3ii
oOJalHaHHS BHACIIIOK B3a€MOJII BOJIOTH 3 KMCIMMU KOMIIOHEHTaMu Trasy. IcHyroul
CUCTEMHU KepyBaHHs Ha 0ararboxX yCTaHOBKaX KOMIUIEKCHOI miarotosku razy (YKIII)
€ 3acTapuUIMMM, E€HEPrOEMHMMHM Ta He 3a0e3MeuyloTb HEOOXiJHOI THYYKOCTI
peryioBaHHS B yMOBaX 3MIHM MapaMeTpiB BXIJHOI CUPOBUHHU. ToMy po3poOieHHs
Cy4yacHO1 aBToMaTu30BaHoi cucteMu kepyBaHHs (ACK), sika 103BOJIUTH MIHIMI3YBaTu
CHEproBUTpPaTH Ha pereHepamilo adCOpOEHTY Ta BUKIIOYUTH BIUIMB JIFOJCHKOTO

cbaKTopa, € BAXJINBUM HaYKOBO-TCXHquHM 3aBJAaHHIM.

OOrpyHTyBaHHsi BHOOpPY TeMM [OCJHiI:KeHHA. Bubip Temu 3yMoBIeHUN
HEOOX1IHICTIO MOJIEpHi3allii MPOIECiB MIArOTOBKM Ta3y BIAMOBIIHO JO Cy4YacCHHUX
cranaaptiB eHeproedextuBHOCTi. CydacHi JOCHIJKEHHS Yy Taidy3l aBTOMAaTH3allii
Ha(TOra3oBMX BHUPOOHUIITB CHPSIMOBAaHI HAa NEPEXiJ BiA JIOKAIbHUX KOHTYpIB
peryJitoBaHHs /10 KOMIUIEKCHHUX 1HTerpoBaHux cuctem Ha 0asi IIJIK ta SCADA.
Kputnunuii anami3 iCHylOYMX pIlIEHb MOKa3ye, 110 OUTBIIICTh 3 HUX HE BPAXOBYE
JUHAMIKY 3MIHHM BOJIOTOBMICTY BX1JHOT'O Ta3y B peajlbHOMY 4Yaci, 10 IPU3BOAUTH 10
nepeBuTpaT abCcopOeHTY (TPUETUJICHTIIIKONI0) Ta mamuBHOTO raszy. CyTHICTb
MOCTABJICHOTO 3aBJAHHS TMOJISITA€ Y CHHTE31 Takoi CHCTEeMHM KepyBaHHsA, sika O
aJanTUBHO MIATPUMYBala 3a/JlaHy TOYKY POCH MPHU MIHIMAJbHUX EKCIUTyaTaliiHuX

BUTPATAX.

Mera i 3aBnaHHs gociaigxeHHss. MeToro poOOTH € MiIBUINEHHS €(PEKTUBHOCTI Ta

HAJIMHOCTI TPOIIECY OCYIIyBaHHS Tra3y IMUIIXOM pO3pOOJICHHS aBTOMAaTHU30BaHOI

ApK.
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CHUCTEMH KepyBaHHS 3 BUKOPHUCTAHHSIM CyYacCHHMX TEXHIYHUX 3aCO0IB Ta alrOpUTMIB

pEryJIIOBaHHS

O0’exkTOM J0CJTIIKEHHSA € TEeXHOJOTIYHMM Mporiec adCOpOIItHOTO OCYIyBaHHS
MPUPOJIHOTO Ta3y 13 BUKOPHUCTAHHAM PIAKUX MOrIHHAYIB (riikoiiB). Ilpeamerom
JTOCIIJKEHHS € METOAMW, QJITOPUTMH Ta TEXHIYHI 3aco0uW aBTOMaTH3aIlii

TEXHOJIOTIYHUX TIApaMEeTPiB MPOIIECY OCYITyBaHHS Ta pereHepailii abcopOeHTy.
JI71st MOCSATHEHHST METH BUPIIIIECHO TaKi 3aBJAaHHS:

1. 3nificHUTH aHaJ13 TEXHOJIOTTYHOIO MPOIIECy SIK 00’ €KTa KepyBaHHS Ta
BU3HAYUTH OCHOBHI KaHAJIA 30ypEeHHS 1 peryJIFOBaHHS.

2. OOrpyHtyBatu BUOIp KOMIUJIEKCY TEXHIUHUX 3aC001B aBTOMATHU3AIll1 (JIaTYUKIB,
BUKOHABYHMX MEXaHI3MiB, IPOrPaMOBAHOI0 JOTIYHOTO KOHTpoJiepa cepii
Mitsubishi FX5).

3. Po3pobutu QpyHKIIIOHATBHY CXEMY aBTOMATHU3AIlli Ta EJIEKTPUYHI CXEMU
N1IKITI0OYEHHS nepudepiiHuX NpUCTPOIB.

4. CuHTE3yBaTH alTOPUTMHU aBTOMATUYHOTO PETYIIOBAHHS JIJIsI OCHOBHHUX

KOHTYPIB: cenapaiiii, abcopOiiii, Aerasaiiii Ta pereHepartii riikoJro.
Metoau nocitigzkeHHs1. Y poOOTI BUKOPUCTAHO KOMIUIEKCHUM MIAX1JI, 10 BKJIIOYAE:

o MeToau CHCTEMHOTO aHAI3Yy — JUIS ACKOMITO3HIllT TEXHOJIOTIYHOI CXEMH Ha
oKkpeMi (PYHKIIIOHAJIbHI OJIOKU Ta BUBHAUYCHHS B3a€MO3B’SI3KIB MK HUMU.

o Metoau Teopii aBTOMaTUYHOTO KEPYBAHHS — JIJII CHHTE3Y 3aKOHIB
perymtoBanHs (3okpema I /[-perynstopiB) TemnepaTypu peresepariii Ta piBHs
PIAVH Y EMHOCTSIX.

o MeToau CXeMOTEXHIYHOTO MPOCKTYBAHHS — JIJISI PO3POOKHU CXEM

M1JKIFOYEHHS TEXHIYHUX 3ac001B Ha 0a3i yH1(DIKOBaHUX CTPYMOBUX CUTHAJIB

4-20 MA.

HoBu3Ha oTpuMaHuX pe3yibTaTiB.

ApK.

KPM.AKCwMm-25.00.00.000 IT3

3mH. | Apk. N2 dokym. lidnuc | Aama

10




IIpakTU4YHe 3HAYEHHS OTPMMAHUX pPe3yJbTaTiB. [[pakTHyUHa IIHHICTD MOJIATAE Y
PO3po0I11i TOBHOTO KOMIUJIEKTY MPOEKTHOI JJOKyMEHTAIIll Ha CUCTEMY KEpyBaHHsI, SKa

rOTOBA JI0 BIPOBA/KEHHS HA peAIbHUX 00’ €KTax ra3oBUA00yBaHHs. 3alpONOHOBAHI

1. YnockoHaneHo aaroput™M KepyBaHHs 1Mojaauyeio abcopOeHTy B aOcopOLiitHy

KOJIOHY, SIKMii, HA BIAMIHY BiJl TUTIOBUX CXEM, BPaxOBY€ HE JIUIIIEC BUTPATY

ras3y, a i MOTOYHE 3HAYEHHS TOUYKH POCH, 110 3a0e3Meuye eKOHOMIIO PEarcHTy.

I[iCTaJ'Ia MMOJAJILIIOIO PO3BUTKY CUCTCMaA KACKAAHOI'O PCTYJIIFOBAHHSA

TeMrepaTypu y pedoiepi, o J03BOJIS€ 3aII00ITTH TEPMIYHOMY PO3KIIaIaHHIO

TJIIKOJIIO TIPU 3MiH1 HABAHTAXKEHHS HA YCTAaHOBKY.

3anponoHoBaHo cTpykTypy SCADA-cuctemu, sika IHTErpye MiACUCTEMHU

MOHITOPHHTY T€XHOJIOTTYHOT O€3MEeKH Ta KOMEPIIIHOTO 00Ky ra3y B €IMHUN

1H(pOopMaLIHHUN TIPOCTIp omepaTopa.

pILIEHHS 103BOJISIOTh:!

3abe3neynTH cTadlIbHY TOYKY pOCH ocylieHoro ra3y (auxue -10...-20°C).

3MEHIINTH €HEPrOBUTPATH HA PEr€HEPALII0 IIIKOJIIO 3aBASKH TOYHIN

HIATPUMII TEMIIEPATYPH.

[TigBuIMTH piBEHb OE3IMEKH EKCIUTyaTallii yCTAaHOBKH 32 paXyHOK

BIIPOBAPKCHHS aBTOMaTUYHHUX OJIOKYBaHb. Pe3ynbratu poOOTH MOXKYTh OyTH

BUKOPHUCTaHI1 MMPOSKTHIUMH OpTraHi3allisiMd IIPH MOJCPHI3aIlii 1IeXiB MiATOTOBKH

rasy.

3MH.
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INTRODUCTION

Relevance of the Research Topic. In the modern gas extraction industry, a key
requirement for natural gas quality is ensuring the standard dew point for water and
hydrocarbons prior to its supply to trunk gas pipelines. Insufficient dehydration leads
to the formation of gas hydrates, which reduce the throughput capacity of pipelines,
and causes intensive equipment corrosion due to the interaction of moisture with acid
gas components. Existing control systems at many Comprehensive Gas Treatment
Units (CGTU) are obsolete, energy-intensive, and fail to provide the necessary
regulatory flexibility under changing parameters of the input feedstock. Therefore,
the development of a modern Automated Control System (ACS) capable of
minimizing energy consumption for absorbent regeneration and eliminating the

influence of the human factor is a significant scientific and technical task.

Rationale for the Choice of the Research Topic. The choice of the topic is driven
by the need to modernize gas treatment processes in accordance with modern energy
efficiency standards. Contemporary research in the field of oil and gas production
automation is aimed at the transition from local control loops to complex integrated
systems based on PLCs and SCADA. A critical analysis of existing solutions shows
that most of them do not account for the dynamics of moisture content changes in the
inlet gas in real-time, leading to excessive consumption of the absorbent (triethylene
glycol) and fuel gas. The essence of the set task lies in the synthesis of a control
system that would adaptively maintain the specified dew point with minimal

operating costs.

Aim and Objectives of the Research. The aim of the work is to increase the
efficiency and reliability of the gas dehydration process by developing an automated

control system using modern technical means and control algorithms.

The object of the research is the technological process of absorptive dehydration
of natural gas using liquid absorbents (glycols). The subject of the research covers the
methods, algorithms, and technical means of automating the technological parameters

of the dehydration and absorbent regeneration processes.

ApK.
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To achieve this aim, the following objectives have been set:

1.

2.

3.

4.

To analyze the technological process as a control object and determine the
main disturbance and control channels.

To substantiate the selection of a complex of technical automation means
(sensors, actuators, Mitsubishi FX5 series programmable logic controller).

To develop a functional automation diagram and electrical wiring diagrams for
peripheral devices.

To synthesize automatic control algorithms for the main loops: separation,

absorption, degassing, and glycol regeneration.

Research Methods. The study employs a comprehensive approach, including:

Systems analysis methods: for decomposing the technological scheme into
separate functional blocks and determining the interrelationships between
them.

Automatic control theory methods: for synthesizing control laws (specifically
PID regulators) for regeneration temperature and liquid levels in vessels.
Circuit design methods: for developing connection diagrams for technical

means based on unified 4-20 mA current signals.

Scientific Novelty of the Obtained Results.

1.

2.

3.

An improved algorithm for controlling the absorbent supply to the absorption
column has been developed, which, unlike typical schemes, takes into account
not only the gas flow rate but also the current dew point value, ensuring
reagent savings.

A cascade control system for the reboiler temperature has been further
developed, allowing for the prevention of thermal degradation of glycol during
changes in the installation load.

A structure for a SCADA system has been proposed, integrating subsystems
for technological safety monitoring and commercial gas metering into a single

operator information space.

ApK.
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Practical Value of the Obtained Results. The practical value lies in the

development

of a complete set of design documentation for the control system, which is ready for

implementation at real gas production facilities. The proposed solutions allow:

Ensuring a stable dew point of the dehydrated gas (below -10...-20°C).
Reducing energy consumption for glycol regeneration due to precise
temperature maintenance.

Increasing the operational safety level of the installation through the
implementation of automatic interlocks. The results of the work can be used by

design organizations during the modernization of gas treatment plants.

ApK.
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PO3/ILJI 1. KOHCTPYKTUBHO-TEXHOJIOTTYHUI AHAJII3 OB’EKTY

1.1 Illpu3naveHHsi 00’€KTa KepyBaHHS

OO6'ekTOM KepyBaHHA € ycTaHoBKa ocymeHHs rasy (YOI). Ii romosme
NpU3HAYCHHS — BHJIAJICHHS BOJIOTH (BOJSHOI MapH) 3 MOTOKY MPUPOTHOTO Tazy J0

BCTAHOBJICHUX HOPMATHBIB Mepej MoAaueio HOro B MariCTpaabHUI ra30MpoBi/l.
OcHOBHI I11J11 TIPOIIECY:

1. 3ano0iranHss yTBOpeHHIO TinpaTiB: llpu 3HWKEHHI TemmnepaTypu ado
NIJBUILIEHHI THUCKY BOJa 1 BYIJIEBOJAHI (METaH, €TaH) YTBOPIOIOTH TBEPII
KpHUCTaJIIYHI PEUOBUHU — Ta30BI1 Tipati. BOHU MOXYTh MOBHICTIO MIEPEKPUTH
nepepi3 TpyoOoIpoBOLY Ta MOLWIKOAUTH 3alIpHY apMaTypy.

2. 3anoGiranHa koposii: HasBHICTH BUIBHOI BOAM pa3oM 13 KUCIUMHU
KOMIIOHEHTaMU ra3y yTBOPIO€ KHCIIOTH, 1110 BUKJIMKAIOTh IHTEHCUBHY KOPO31I0
oOnagHaHHs Ta TPyOOIPOBO/IIB.

3. 3abe3neuenns "Touku pocu": OCHOBHMI MOKAa3HUK SKOCTI OCYIIEHOTO razy —
TOYKa POCH MO BOAI (TeMiepaTypa, MpH SKii MOYMHAETHCA KOHJIEHCALIIS
BOJIOTH). J{7s1 MaricTpaJlbHMX ra3onpoBO/IIB BOHA 3a3BUYail MOBMHHA OyTH Ha

5-10°C Hmx4oI0 32 MiHIMAJIBHY TEMIEpaTypy IPyHTY (B3UMKY 11 yacto -10°C

.. 220°C).

OO0'exkT € CckIagHUM, OaraTOKOHTYpPHHMM, 3 HAasBHICTIO pEUUKIY (LHUPKYISALISA
a0CopOeHTy) Ta 3HAYHUMM TPAHCIOPTHUMH 3ami3HeHHAMH. OCHOBHE 3aBIaHHS
CUCTEMHU KEpyBaHHA — MIATPUMYBATH 3a/laHy TOUYKY pPOCH MpPU MiHIMAIbHHUX

S€HEproBUTpaTax Ha PereHepario riIiKoo.

ApK.
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1.2 Mertoa ocyumieHHsI ra3y

BUKOPHUCTAHHSM P1JIKOTO ToryinHaya — TpueTuiaeHrmkomto (TED).

CyTb MeTOnYy:

Jlnst  peamizaiiii TEXHOJOTIYHOTO Tporiecy oOpaHO aOcopOmidHui MeTonm 13

[Tpomtec 6a3yeThcsl Ha 3AaTHOCTI KOHIIGHTPOBAHOTO TiIikoo (drcrora 98-99,5%)

aKTUBHO TMOTJIMHATH BOJSHY Mapy 3 razy npu Oe3nocepeqHboMy KOHTakTi. Lle

¢bi3uuna abcopOrris.

Yomy obpano came TEI™?

- Bucoka rirpockoniuHicts: EpekTuBHO BOMpa€E BOAY.

- Hwusbka BUDapoBYyBaHICTh: BTpaTtu Iiikoit0 3 ra3oM MiHIMajiabHI (Ha BIIMIHY

B1JI MOHOCTUJICHTJIIKOJIIO).

- TepmiuHna cTabinbHICTh: BuTpuMye BHCOKI TeMIiepaTtypu pereHeparii (1o

204°C) 6e3 po3KiIaIaHHs.

- Jlerkicth pereneparii: HacuueHnuidl BOIOIO TJIIKOJb JIETKO BIJHOBIIIOETHCS

OIIAXOM HarpiBaHHH Ta BUIIAPIOBAHHA BOOU.

AOCOPBLIA ABCOPBLIA

Anresis 4acTUHOK
[10 PEYOBUHU

Pucynox 1.1 — I'padiune 300pakeHHs METOIB

KPM.AKCwMm-25.00.00.000 IT3
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[Ipouec € 6e3nepepBHUM 1 HUKITYHUM: TJIIKOJb [UPKYIIOE MK 30HOI0 KOHTAKTY 3

ra3oM (J1e BiH 3BOJIOKYETHCS) 1 30HOIO pereHepartii (J1e BiH BITHOBIIOETHCS ).

1.3 CTpykTypa Ta OIKMC TEXHOJIOTIYHOI0 Mpouecy

TexHonoriyHa cxema YCTaHOBKU TJIIKOJEBOTO OCYIICHHS CKJIQJA€ThCS 3 JIBOX

OCHOBHHUX KOHTYPIB: Ta30BOTO TPAKTY Ta IIIKOJIEBOTO TPAKTy (PUCYHOK 1.2)

Pucynok 1.2 — CxeMa TeXHOJIOT1YHOTO MPOoIEeCy

PosrimsiHEMO mpornec MoKpoOKOBO:
A. I'azoBuii TpakT (IIpouec ocymeHnns)
1. Bxignuit cenaparop:

Cupwuii ra3 crioyaTky HaJXxoJWUTh Y BXITHUMA cemapaTop.

Apk.
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— Oyukmis:  BignimenHns kpamenbHOl piawHA  (BOAU, KOHIEHCATY
BYIJICBOJHIB) Ta MEXaHIYHUX JOMImOK. [loTpamnsHHs piakux

BYTJICBOJIHIB B a0copOep Moke BUKIMKATH CIIHIOBAHHS TJIIKOJIIO.
2. AGcopbep :

Ouumenuid BIJ KpamneiabHOI PIIMHA Ta3 HAAXOIUTh Y HIKHIO YacCTUHY

a0COpOITIIHOT KOJIOHU 1 pyXa€EThCS Bropy.

- Konctpykmis: Komona tapimgactoro Tumy (KOBIAYKOBI a00 KiamaHHI
TapijakK) ad0 3 HaCAIKOIO.

- Ilpouec: Hasyctpiu ra3zy (3BepXy BHHU3) CTIKa€ pPEreHepOBaHUMN
(Hacuuenuii) rimikonb. Ha Tapinkax BigOyBaeThbCsi MacoOOMIH: BojJa 3
ra3y nepexo/uTh y riIiKoJb.

- PesympraTt: 3 BepXy KOJIOHH BHUXOAUTH CYXHH Ta3, SKHH TPOXOIUTH
yepe3 KparuvieBJOBIOBad ([uisi 30€peKeHHs TIIIKONI0) 1 Hae B

MaricTpab.
b. I'nikosneBnii TpakT (IIpouec perenepanii)
1. HacuueHuit riikob:

3Hu3y abcopOepa BUXOJIUTH TIIIKOJb, HACUUEHHUN BOJIOI0 (KoHUeHTpaiis TED
nagae 10 ~95-96%). BiH 3HaxoguThCA T BUCOKHUM THUCKOM (THCK

ra3ornpoBoy).
2. Jlerazarnis:

['mikonmb MPOXOAWTH uepe3 3MIHOBUK Yy BEpXHINW dYacTwHi aecopbepa (miis
NOMNEPEHOTO MIAIrPiBY) 1 APOCENIOETHCS (TUCK PI3KO 3HUKYETHCS) Y EMHICTD

BUBITPIOBAHHS.

- Mera: BuainieHHS pO3UMHEHUX BYIJIEBOJHEBUX Ta3iB, SKI TJIKOJb
yBiOpaB B abcopOepi. Ili rasm BUKOPUCTOBYIOTHCS SK MaJIUBO IS

najgbHUKIB pedoitnepa.

ApK.
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3.

dinpTparis:

['nmikonb TPOXOAUTH 4Yepe3 MexaHiyHi (iabTpu (BiA TBEPAMX YACTOK) Ta
ByriibH1 GUIbTpY (IS BHAAJICHHS PIJKUX BYIJIEBOJHIB Ta IPOAYKTIB

Jerpaailii, Mo BUKIWKAOTh CITIHFOBAHHS ).\
Terutoo0OMiH:

HacudeHuit XONMOAHMIA TIIKOJb HATPIBAETbCA 3YCTPIYHUM MOTOKOM Tapsyoro
pEreHepoBaHOTO TJIKOMIO B  TemIooOMiHHMKaX "pimuHa-pimuHa". Lle

€KOHOMHTH €HEPTIIO.
Pe0Goiinep ta Jlecopbep:
Lle cepue cucteMu pereHeparii.

- Ilpouec: I'mikonbp HarpiBaetbest no Temmeparypu 190-204°C (aye He
BUILE TeMmmeparypu po3kiangaHHs). [lpum wmii TemmepaTypi Boja
BUITAPOBYETHCS 1 BUXOUTH Y€pPE3 BEPX KOJIOHHU y BUTIISI TTAPH.

—  Crpuminr-ras: [[ist oTpuMaHHsS BHCOKOT KOHIIGHTpaIlil riikomo (99%+)
4acTO BUKOPUCTOBYIOTh IOAAa4y CyXOro Tra3y (CTpHUIIIHr-Ta3y) B
necopbep, AKuii JoroMarae "BHIITOBXHYTH'" 3aJIUIIKH BOJIOTH.

Axymynstop ta Hacocu:

["apsunii BIJHOBJIEHHWI TJIKOJb CTIKAE B AKYMYJSITOPHY €MHICTb, 3BIIKH
HAcoCaMH BHCOKOTO THCKY 3HOBY IOJIA€ThCsl Ha Bepx abcopOepa, 3aMUKa0un

UK.

KittouoBi mapameTpu, 110 majisraoTh KOHTPOJTIO:

Tuck i TemmepaTypa rasy Ha BXO/I.

Burpara rasy.

Butpara riikonto (moBuHHa OyTH MpOMOpIiAHA KITBKOCTI BOJHU, SKy Tpeba
BUJIAJIUTH).

Temnepatypa B peboiinepi (KpUTUYHUHN TTapaMeTp IKOCTI pereHeparii).

ApK.
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PiBeHnsb riikosto B abcopOepi Ta EMHOCTSX.

AncopOuiiiauii meton (TBepai morjmHa4i)

[e#t MeTO/T BUKOPUCTOBYETHLCS, KOJIM HEOOX1THA Ty’KEe HU3bKa TOYKA POCH (HUXKUE

-40°C ... -100°C), nanpukiaz, nepea 3aBomamu 3pimpkeHas razy (LNG) abo nepen

YCTaHOBKaMHM TJIMOOKOT IepepoOKH, Jie HaBITh MiHIMAJIbHA BOJIOTA MOKE 3aMEP3HYTH.

2.1 Mpunomn aii

Ha Bimminy Bix aGcopOrtii (e piznHa MOTIuHAE Ta3 Y BCboMy 00'eMi), afcopOrtis —

1€ TOBEPXHEBE ABUILE. MOJIEKYIH BOAU MPUTATYIOTHCS 1 yTPUMYIOTHCSI HA MMOBEPXHI1

Mop TBEPJ0i peuoBUHU (aACOPOCHTY) MiJ AIEI0 MDKMOJICKYJIIpHUX cuil (cui Ban-

nep-Baainbca).

Tunu ancopOeHTIB:

2.2 CTpyKTypa TEeXHOJIOTIYHOI0 Mmpouecy

MIHIMYM 3 JIBOX KOJIOH (a1copOepiB):

[eonitu (Monekynsipui curta): HaliepextuBHimi. MaroTh 4iTKO BHU3HAYEHUUN

po3mip nop (Hanmpukiaa, 4 AHrcTpema), 1o J03BOJSE MPOMYCKATU MOJIEKYIN

MCTaHy, aJIC 3aTPUMYBATH BOAY.

Cunikarens: ['paHy/lbOBaHMI Tellb KPEMHIEBOI KUCIOTH. JlemeBmiuid, aie

MeHIIT e()eKTUBHUM TIPU HU3BKIHM BOJIOTOCTI.

AXKTUBOBaHUU

MEXAHIYHO.

OKCHUJl aJIFOMIHIIO:

BuxopucroByethest  pijiie,

1. KosnoHa A 3HaXOQUTHCS B PEXKUMI CYIIKH (a1cOpOLii).

2. Kosona b 3HaxXoauThCS B peKKMI pereHepalii.

[Hukn poGoTu:

MILHUI

[Ipouec € mnepioguuHuM (LMKIIYHKUM), TOMY YCTAHOBKA 3aBXKIU CKJIAJAETHCA

1. daza angcopOiii: Cupuit Ta3 TPOXOAUTH Yepe3 map ajcopOCHTY 3BEpXy BHUS3.

Bornora 3atpumyeTtbes B mopax rpanyii. Ha Buxo/i oTpuMyeMo HaiCyXHil ras.

3MH.

Apk.
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2. Ilepemuxanns: Komu aacopOEHT HacCHUYyeThCS BOJIOTOIO (JIOCSITa€ TOYKH
IPOCKOKY), aBTOMATHYHI KJIallaHu MePEeMHUKAIOTh TIOTIK Ta3y Ha iHIITY KOJIOHY.
3. ®a3a pereneparii (TSA - Thermal Swing Adsorption):
- UYactuny cyxoro rasy (5-10%) BigOupaioTh, HarpiBaloTh y M€yl [0
BHUCOKOI TeMriepaTypu (250-300°C).
~ Tapsuuit ra3 mpomyckaroTh 4epe3 HacU4YeHY KOJOHY (3a3BHYail 3HHU3Y
Bropy). Bucoka TemmepaTypa 3Mmyllye BOJy BHIIAPOBYBAaTHCS 3 TOp
aJIcOpOSHTY 1 BUHOCHUTHCS 3 TIOTOKOM Ta3y.
~ TloTiM KOJIOHY OXOJOJKYIOTH CYXHUM XOJIOAHMM Ta30M Iepell HOBHM

OUKJIOM.

2.3. HuzbkoTeMunepaTypHa cenapauisi

Lle#i mMeTon moe€mHye OCYIICHHS Ta3dy 3 BUJIOOYBAHHSIM PIAKUX BYTJICBOIHIB

(xonneHcary). HaltuacTiiiie 3aCTOCOBY€ThCSl O€3M0CEPEITHBO Ha Ta30BUX POJAOBUIIAX.

2 3.1 llpunoun aii

Meton 6a3yerbcs Ha (DI3MUHOMY 3aKOHI: YMM HHXK4Ya TeMIleparypa Trazy, TUM
MEHIIIE BOJIOTM BIH MOXXE yTpUMaTH B MaponoAiOHOMYy cTaHi. SIKIIO ra3 CHUJIBHO
OXOJIOAUTH, BOJIA 1 BaXK1 BYIJIEBOJIHI CKOHJICHCYIOThCS 1 iX MOKHA Oy/ie MEXaHIYHO

BIIJIUIUTH B CEmapaTopi.

2.3.2 Cnoco0u 0X0JI0IKEeHHA

1. HpocentoBanns (Edexr J[xoyns-Tomcona): ['a3 mig BUCOKMM THCKOM (3
CBEP/JIOBMHH) PI3KO PO3LIMPIOETHCS Uyepe3 mTylep (kinanan). [Ipu npomy ioro
TeMriepaTtypa piszko najae (Ha 2-3°C na koxen 1 MIla nepenany Tucky).

2. 30BHINIHE  XOJOIWJbHE  OONagHaHHA:  BuKopHUCTaHHS ~ TPONAHOBUX

XOJIOAWJIBHUX YCTAaHOBOK (YMJIEPIB).

ApK.
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1. V mnotik ra3y BHOPCKYETbCS 1HTIOITOp TiApaTOyTBOpPEHHS (MeTaHon abo
CTUJICHTJIIKOJIb), 11100 3armo0IrTi 3aMep3aHHIO BOJIY MPU OXOJIOPKECHHI.
2. T'a3 mnpoxoaute depe3 TermmooOMiHHUKH ('ra3-ra3"), Qe IomepeaHbo
OXOJIOJIKY€ETHCS 3yCTPIYHIUM MMOTOKOM XOJIOJJHOTO OCYIIEHOTO rasy.
3. I'a3 posmmproeTbes (APOCETOeThCsI) ab0 OXOJOMKYETHCS B TPOMAHOBOMY
BUIIAPHUKY 710 Temneparypu Bif -10°C mo -30°C.
4. Y HU3BKOTEMIIEpaTypHOMY cemnaparopi (TpudazHoMmy) po3AIIAIOTHCS:
—  Ocyienuii xonoaHui ra3 (e B MaricTpalib 4epe3 TemI000MIHHUK).
- ByrneBogneBuit KoHIEHCAT (1IIHHA CUPOBUHA).

- Bopga 3 inribiTopoM (BiIBOIUTHCSA HA pereHepallito iHridiTopa).

2.4. MemOpanuuii MeToJ

BiI[HOCHO HOBa, 4aJIC IICPCIICKTHBHA TGXHOHOFiH, 0CO0JIMBO A1 MOPCBKHX
HHaT(bOpM Ta KOMIIAKTHHX YCTAHOBOK, € BAXXJIMBAa MaJla Bara Ta BiIICYTHiCTL

TPOMI3AKOTO 00JaJHAHHS.

2.4.1 lpunuun gii

BUKOpPUCTOBYETHCSI ~ BJIACTUBICTh  CEJIEKTUBHOI  MPOHMKHOCTI.  MeMmOpaHu
BUTOTOBJIAIOTBCS 31 CHELIalbHUX MOJIMEPIB (MOJIIMIAIB, MOJICYJIb(OHIB), SKI
MPOIMYCKAIOTh MOJEKYJIM BOAM 3HayHO wBuame ("MBHAKI" MOJEKYJH), HIXK

MOJIEKYIU MeTaHy ("MOBUIBHI" MOJIEKYIIH).

2.4.2 Koncrpykuis

MeMOpaHHUH elIeMEHT 3a3BUYail Mae BHIISLI MOpokHUCTHX BojiokoH (hollow

fibers). Tucstui ToHKUX TPYOOK 310paHi B My4OK BCEPEAUHI KOPITYCY.

~  Cupuii ra3 mij BUCOKUM TUCKOM MOJAEThCS BCEPEANHY BOJIOKOH a00 30BHI HUX
(3a71€5KHO BIiJl TUITY).

- BopsHa napa npoHuKae Kpi3b CTIHKM BOJOKOH Y POCTIP HU3BKOTO THCKY.

ApK.
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- Cyxwuii Ta3 3QJIMIIAETHCS MM BUCOKAM THCKOM 1 BHUXOJUTH 3 1HIIOTO KiHIISA

MOAyJs (peTeHTar).

Tabmuns 2.2.4 — TexHIuH1 XapaKTPUCTUKH

HTC
XapaKTepUCTHK. AOGcopbris || AncopOrris
(Oxonomxennst || MemOpanu
a (I'mikonp) (Ileomitn)
)
OcymieHns ['muboxe Ocymenns  +
KomnakTHe
OcHoBHa MeTa (BuaICHH OCYITICHHS BUJTyYCHHS
OCYIICHHS
s BOJIH) (LNG) KOH/ICHCATY
3anexxuTh  BiA || 3anexuTh
-15°C ... - || -60°C ... -
Touka pocu TeMIeparypu Bl IUIONT
30°C 100°C
OXOJIOKEHHS MeMOpaHH
Bucoki (axmio € || Bucoki
Kamnitanbhi
Cepenni Bucoki XOJIOZ. (MemOpanu
BUTpATH
MaIIIMHa) )
Bucoxki
Excrmyaramiitai Huzpki  (mipu
Husbki (enepriss Ha Husbki
BUTPATH . JIPOCEITIOBAHH])
IiY)
Bucoka
CKJagHICTh
Cepenns (muxmorpama || Cepenns Hwusbka
aBTOMAaTHU3AIIi] )

[lepeBaru: Hemae pyxoMux 4dacTvH, HE MOTPIOHA XiMis/peareHTH, KOMIAKTHICTb.

Henoniku: Bucoka BapTicTh MeMOpaH, HEOOXIAHICTH IMOIEPEIHBOIO0 PETEIbHOrO

OUMILICHHS Ta3y BiJ MacTWia Ta MEXaHIYHUX AoMImoK (o0 He 3adutu mopu

MeMOpaHH )

3mH. | Apk.
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PO3/1J1 2. BABHAUYEHHS KAHAJIIB KOHTPOJIIO, KEPYBAHHS TA
CUTHAJII3AILIT

3aBiaHHs Ta KpUTEPil YIPaBIIHHS TEXHOJOTIYHUM MPOILIECOM

Cucrema ympaBiliHHS TPOLIECOM OCYIIEHHS ra3y MOBHHHA BUKOHYBAaTH HACTYIIHI

KITIOYOBI1 (PYHKIIIT:

- MomHiTopuHr mapameTpiB: Oe3nepepBHUNM KOHTPOJIb IOKa3HUKIB Trasy, IIo
0e3Mmocepe/IHbO BIUIMBAIOTh HA AKICTh OCYIIEHHS, 13 3a0€3[1€YEHHSIM TOYHOCTI B
MeXxax 3aJaHOi MOXUOKH.

- ABTOMaTHYHE pEryJIIOBaHHS: BIUIUB HA BUKOHABYI MEXaHI3MH JJIS MIATPUMKHU
TE€XHOJIOTTYHOTO PEKUMY B aBTOMAaTUYHOMY PEXHUMI.

- Bisyamizaris: BUBEIEGHHS TOTOYHHUX IIOKa3HUKIB TIpoIlecy Ha 1HTepderic

orepaTopa Jyisi 3pyYHOTO CIIOCTEPEKEHHS Ta aHAII3y CTaHy CUCTEMHU.
["onoBHUME KpUTEPiIsIMU €(DEKTUBHOCTI CHCTEMH BU3HAUCHO:

o IIpoayKTHBHICTE: TOCATHEHHS MaKCHUMAJIbHOTO PIBHS OCYIICHHS Ta3zy IIpH
ONTHUMI3allii BUTPAT PECYPCIB.

o HapiliHicTh: rapanTyBaHHS O€3BIIMOBHOI poOOTH OOJIAHAHHS 3aBISKH
BUKOPUCTAaHHIO Cy4acHUX 3ac001B aBTOMATH3AIlli.

o besneka: nqorpuMaHHg BUMOT TEXHIKH O€3MEKH Ta TEXHOJIOTTYHUX PETJIAMEHTIB

1] 9ac poOOTH YCTaHOBKH.

®opMyBaHHS KOHTYPIB PETyJIIOBaHHS

Ha ocHoBi anamizy wmarepialbHUX Ta 1HGOPMALIMHUX TOTOKIB 00'€ekTa OYI0
BUJIIJIEHO YOTUPU OCHOBHI KOHTYpU KEpyBaHHS: cemapailii, abcopOuii, nerasaiii ta

perenepaiiii. KoskeH 3 HUX BIAMOBIAA€E 32 OKpEMY JIISHKY TE€XHOJIOTIYHOTO MPOIIECY.

ApK.
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Kontyp cemapamii razy @yHKIS LbOrO KOHTYpY — 3a0€3MeuYeHHs yMOB MJis
edekTuBHOI cemnapalii. CucreMa BUMIPIOE THCK, TEMIEPATypy Ta Nepenaj TUCKY B
amapari. Y pasi BUXOJAY MapaMeTpiB 3a MeXi HOPMH CIpalbOBYE CUTHATI3aIlIS.
Kontponb piBHA piauHH (IPOMUBHOI Ta IUIACTOBOI BOJHM) 3AIMCHIOETHCS dYepes
ornutyBaHHs AatuukiB [1JIK, sikuii kepye kiamnanaMu Juisi CKUIaHHS piquHU. Butpara
MPOMHUBHOI BOJU PETYIIOEThCS KPaHOM Ha OCHOBI AHAJIOTOBUX CHUTHANIB BiJ

BUTpATOMIipiB raszy (Ha Buxoji abcopbepa) Ta Boau. (pucyHok 2.1)

OcyLenuit ra3

CurHanizauis

HeoumLLeHwi ra3

)

el

=

-~

B L —
-

-

Butpara rasy

....... »] Buxig abcopbepa)
[mmmmmmsmsmmmmmsmeeeeeee LC “‘1_
SRR L

MnacTosa @
Boga \] | LI '
\A_v_ T

\ o LCV e |
MpomveHa Boga ! E i 3 Mnactosa soa Ly

| FCV :

MpomuBHa BoAa

Pucynok 2.1 — Konrtyp cenapariii
1. OG'exT KEepyBaHHs

I{enTpanpHUM €JIEMEHTOM CXE€MM € BEpTUKAJIbHUM Tra3oBui cenaparop. Horo

3aBJaHHS — MEXaHIYHE PO3JIIJICHHsS MOTOKY Ha rasoBy (a3y (ouuileHuil rasz) Tta

piaky ¢asy .

BxigHi Ta BUX1IHI TOTOKHU

ApK.

KPM.AKCwMm-25.00.00.000 IT3

25
3mH. | Apk. N2 dokym. lidnuc | Aama




Buxin pimuan: BigcenapoBana piguHa (BoIa/KOHICHCAT) HAKOMTUYYETHCS B HIDKHIM

Bxia: 3 ogHoro 6oky B amapaT MOJAETHCS BOJIOTUN HEOUMIICHHH ra3. Takox

nepeadoadeHa JiHis 1mojadyi IPOMHUBHOI BOJH ISl OUMILICHHS Ta3y.

Buxin razy: OcyieHuid Biji KpalIMHHOT BOJIOTH ra3 BUXOJUThH Yepe3 BEpXHIN

naTpyoox.

YaCTHHI Ta BIABOAUTHLCA Uepe3 JIPEeHAKHUM TPyOOTpOBi.

3. KoHTypH KOHTPOJIIO Ta peryIroBaHHs

Ha cxewmi peasnizoBaHO HACTYITHI KOHTYPY aBTOMaTH3aIlli:

A. Kontpons nmapamerpiB 6e3reku (MOHITOPHHT):

Tuck (PT/PE): JlaBaui BcTaHOBJIEHI Ha JIiHIT BXOAYy Ta/ab0 Oe3mocepeaHhO Ha

anapati. Boun nepenators curnan Ha ITJIK. SIkmo THCK BUXOAHMTH 3a MeXi

poboyoro aianazoHy (HampUKIaJ, 3aHAJATO BUCOKHUIL), CIpallbOBYy€ aBapiiiHa

CUTHAaJTI3aIis.

Temneparypa (TT/TE): JaBau TemriepaTypu KOHTPOJIIOE TEIUIOBHM PEXKUM

npotuecy. BigxuieHHs B HOpMU TaK0X BUKJIMKA€E CUTHAMI3ALIIO.

[lepenan Tucky: JlaBad BUMIPIOE PI3HUIIO TUCKY MIXK BXOJOM 1 BUX0JIOM (200

Ha (IIBTPYIOUOMY €JIEMEHTi). 3pOCTaHHsS Nepenaay THUCKY CBIIYUThH PO

3a0pyaHEHHS cenaparopa abo MepeBUIIEHHS MPOITYCKHOT 3aTHOCTI.

b. PerymtoBanHs piBHS pIAUMHU:

Y HwkKHIA yacTuHI cemapatopa BcTaHoBieHi gaBadi piBHsA (LT/LE). Bonwm

Oe3mepepBHO BUMIPIOIOTh KUIBKICTh HAKOMUYEHOI pPiAMHM (TIPOMUBHOI Ta

MJIACTOBO1 BOJIN ).

Curnan Bix masaudis ¥nae Ha [TJIK.
Konu piBeHb gocdrae 3ajaHoi MexXi, KOHTPOJIEp MOJa€ CUTHA HA BIIAKPUTTS

perymtorouoro kinanana (LCY) Ha minii 3nuBy piaunu. e qo3Bosse

OIATPUMYBATH PIBEHb Yy 3aJaHUX MeXkaX, 3aro0iraloud MepernoBHEHHIO

arnapaTy a0o MPOPHUBY ra3y B JIHIIO PIAMHU.

3MH.

Apk.

N2 dokym.
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B. PerymtoBanHs mojiaui IpOMUBHOI BOJIU:

- Ilei xoHTyp mpaitoe 3a CKIagHIKUM anroputMoMm. Cucrema 34uTye AaHi 3
JIBOX BUTPATOMIpIB:
1. Butpatomip razy (FT) na Buxoxai 3 abcopOepa (abo cenmapatopa).
2. Burpatomip Boau (FT) na ninii mogayi.

- TIJIK po3paxoBye HEOOXiIHY KUIbKICTh BOJU MPOMOPIIITHO 0 MOTOKY rasy.

Ha ocHOBI po3paxyHKiB MOJAETHCS KEPYIOUU CUTHAI Ha KpaH/KJIamaH 1ojiayi BOJIu
(FCY), 30inpmryroun abo 3MEHIIYIOUHW ii BUTpATy IUIsl 3a0e3neueHHs e()eKTUBHOCTI
poliecy.

Koutyp abcopOmuii razy Lle#i koHTyp BIANOBIZa€E 3a KIHIEBY SIKICTh razy (TOUKY
pocu). KoHTponep MOHITOPHTH TeMIepaTypy Ta Tepemnaj TUCKY, aKTHBYIOUU
CUTHaIi3alio npu BiaxuwieHHsX. [logaua pereHepoBaHOIO TUIIKOJIK PETYIIIOETHCS
apromatuuHo: IIJIK aHamizye naHi mpo BUTpaTy Ta TOYKY POCH Ta3y, a TaKOXK
BUTPATY aOCOPOECHTY, 1 HAJCUJIA€ KEPYIOUM CUTHAJl HA KpaH mojadi riikoito. PiBHi
pIIMHU B  CEKLIIX 300py KOHTPOJIOIOTHCS BIAMOBIIHUMU JaTYUKAMH  Ta

PEryJIIOI0ThCS KJIallaHaMU Ha JIiHISX BiaBeneHHs (PucyHok 2.2).

OcyLueHui raa OcyLueHuit ras
@ T >

' PereHepoBaHui rnikont

CurHanisauis

g betremmmnmsennmras - -
" MNK

Bonoruit ra3 s 3
>G> €] () '
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% »@ Lev -
» Hacuuenui mikonb

Pucynok 2.2 — Kontyp abcopOuii razy
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[lenTpanpauM enmemMeHTOM cxemu € AOcopbep (AOcopOmiitHa komona). Lle
BEpTUKAJIBLHUM amapaT, Je¢ BiIOyBaeThCs TMPOIEC MacoOOMiHY: BOJIOTHH ra3
M1THIMAETHCS 3HU3Y Bropy, a Ha3yCTpid oMy (3BepXy BHHU3) MOJIAETHCS OCYIITyBay —

pereHepoOBaHUM TIIIKOJb.

2.1. KimtouoBi KOHTYpHU PEryJIIOBaHHS
A. KoHtyp KoHTpOoJIt0 siKOCTi ocymieHHs (Touka pocH)

Ie HalickIagHIIUM KOHTYP, KU 3a0e3reuye e()eKTUBHICTD MIPOIIECY.

- BuwmiproBanns: Ha minii BuXomy ocymeHOro raszy (3BepXy KOJIOHH)
BCTAHOBJICHI:

- JlaBau Touku pocu (AT/QT): Busnauae piHanbHy BOJOTICTh Tasy.
- Burpatowmip razy (FT): Bumiproe 00'eM poXoaKeHHs razy.

- JlonatkoBuii Bxija: Ha nmiHil momayl riiKoJ0 TaKOX BCTAHOBIEHO BUTPATOMIP
abcopOenty (FT).

- Jlorika xepyBanus: I1JIK 36upae naHi 3 ycix TpproXx npuiiafiB. Bin po3paxoBye
HEOOX1JTHY KUIBKICTh TJIKOJIO 3aJIe’KHO BiJl KITLKOCTI Ta3y Ta MOTOYHOI TOUKU
pocH.

- Bukonanns: KonTponep Hajcuiiae aHaIOrOBUM CUTHANI HA PETYJIIOIOUUM KpaH
noaadyi koo (FCY), 3MiHIOI0UM HOTO MPOMYCKHY 3AaTHICTh AJIS MIATPUMKU

3aJ1aHO1 SIKOCT1 OCYIIICHHSI.

b. Kontyp MoHiTOpUHTY O€31eKn

Cucrema 0e3nepepBHO CTEXHUTH 32 CTAHOM CEPEOBHINA BCEPEIUHI KOJIOHHU:

- Temmeparypa (TT/TE): J[aBaui KOHTPOJIOIOTH TEMIIEPATYPy IIPOILECY
abcopOrii.

- Ilepenan tucky (dPT/PDE): [daBau paudepeHIialbHOTO THCKY BHUMIPIOE
PI3HMIIFO MDK BXOJOM 1 BHXOJOM KOJIOHH. 3pOCTaHHS TIEpernagy MOXKe
CBIIYMUTH TIpO '"3axJIMHAHHA" KOJIOHM abo pyHHYBaHHS BHYTPIIIHIX

HacaJI0K/TapijioK.

ApK.
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Curnanizamis: [Ipu Buxo/i ux napaMeTpiB 3a BCTAHOBJIEHI MEX1 OIIepaTop
OTPUMY€E TPUBOXKHUIN CUTHAJL.

B. KonTyp perysiatoBaHHs piBHS piAMHU

Y HwkHIA dYacTuHI abcopOepa HAKONMUYYETHCS HACHYCHHA BOJIOTOIO TIIKOJB (i

MOXJIMBO, KOHJIEHCAT y CenapalliiHii cekiii).

- BuwmiproBanns: [lasaui piBas (LT/LE) KOHTpOMIOIOTH BUCOTY CTOBIA PIAUHU B
KyO1 KOJIOHH.

- Buxonanns: IUUIK kepye knmananamu Ha miHisx BigseaeHas (LCY). Komu
piBEeHb JOcCsira€ 3aJaHOi TOYKH, KIJalaH BIJKPUBAETHCS, BUITYCKAIOUU
HAaCUYEHUH TIIIKOJb HA PEreHepalliio, TUM CAaMUM IIITPUMYIOUU MaTepiaJbHUMI

OaJsiaHc B armapari.

Kontyp nerazaiiii MeToto € niaTpuMKa cTablIbHUX YMOB Jierasaiii. Tuck B anapari
perymroeTbesa KianaHoM Ha Buxoil min ympasiinasMm [1JIK. PiBHi konaeHcaTy Ta
[JIKOJIIO Y BIANOBIAHUX €MHOCTSIX KOHTPOJIIOIOTHCA JAaTUMKAMU, a iX MIATPUMAHHA

3a0€e3MeuyeThCsl KIamaHaMH, 110 KEPYIOThCS IUCKPETHHMMM curHainamu (PucyHok

2.3).
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Pucynok 2.3 — Kontyp aerasauii razy

1. Ilpu3znaueHHs 00'ekTa
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OcHoBHUM amnapatoM € Jlerazatop (ropuzoHTagbHa €MHICTD). Moro pyHKIis —

pO3IIIeHHs "HacCM4YeHOro" TJIiKOJI0, SIKUM HaAXOAUTh 3 abcopOepa, Ha Tpu (a3u:

1. T'a3: BuaiieHHs pO3YMHEHHMX Ta3iB, 110 MOTPANMWIMA B TJIIKOJb I BUCOKUM

THUCKOM.

2. Konnencar: BijgaiieHHs Terkux BYTJeBOAHIB (TUTIBKM Ha TIOBEPXHi), 00 BOHU

HE TIOTPAIUJIN B KOJIOHY pereHeparii.

3. T'mikonb: OunineHut Bij ra3iB abCopOCHT, SKUM J1ajll e Ha pereHepartito.

2. Jlorika KepyBaHHS IIPOIIECOM

CxeMma nependadae Tpu He3aJeXHI KOHTYpH PEryiroBaHHs, 5Kl 3BoasThes B [1IJIK

(ITporpamoBanmii Jloriunuit Kontpomep):

A. KoHTyp peryitoBaHHs TUCKY (AHAJIOTOBE KEPYBaHHS)

[le xpuTHUHUI MapaMeTp I Tpolecy Aeraszaili. Tuck mae OyTH HIKYUM, HIXK B

abcopOepi, o0 ra3u MOrJIM BHUBUIBHUTHCS, ajl€ JOCTaTHIM [JIsl TPAHCHOPTYBaHHS

PIJIUH.

- BumiproBanns: [laBau tucky (PT) Ha minii BigBeaeHHs razy (BepXHs 4acTHHA

anapary) 6e3nepepBHo rnepeaae noroune 3HaueHns Ha [JIK.

- PerymoBanns: [1JIK nmopiBHIO€ 3HaueHH 3 ycTaBkoto (Set Point).

- Buxonannsa: KoHTponep Haacuiae aHaIOTOBUM CUTHAJl Ha PEryIIOKYNN

kianan (PCV) na Buxomi ra3zy. Knaman 1uiaBHO BIAKpUBA€eThCS abo

3aKPUBAETHCS, MATPUMYIOUN CTAOUTBHUM THCK "110 cebe".
b. KoHTyp perymntoBaHHs piBHS TUiKoJO ([luckpeTHe kepyBaHH)
['1iKob HAKOMMYYETHCS B OCHOBHIM CEKIIi1 anapary.

- BuwmiproBanns: [laBau piBas (LT) KOHTpOIIOE€ BUCOTY CTOBIMA PiJIUHHU.

~ Jlorika: OckibKH B TEKCT1 3a3HAYEHO KEPYBaHHS JUCKPETHUMHU CUTHAIAMH,
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CUCTEMa TIpaIloe 3a npuHIUNOM "YBiMKHeHO/BumkHeHO" (TIo3uiliiiHe

PETYJIIOBAHHS):

- PiBenp nocsarae Bepxaroi Mexi (High) -> IIJIK mnocunae curnan

"BigkpuTtn" Ha KIamnaH.

PiBens nagae no HkHboi Mexi (Low) -> [1JIK nocunae curnan "3akputu'.

Buxonanns: Bigciununii kinanan (LCV) Ha niHiT BUXOY TIIKOJIO BIIKPHUBAETHCS

MOBHICTIO 200 3aKPHUBAETHCS.

B. KonTtyp perymnroBanHs piBHS KoHeHcaTy (JuckpeTHe kepyBaHH)

Jlerki ByrieBojaHi (KOHAEHCAT) 30UMpalOThCd B OKpeMiil kulleHi (a00 BEPXHbOMY

niapi) anapary.

- BuwmiproBanns: Oxpemuii naBau piBHs (LT) y Biziciky 300py KOHIEHCATYy.

- Jlorika: AmnanoriyHa a0 riikomto — auckpetHa. I[IJIK crexuts 3a
HAITOBHEHHSM €MHOCTI KOHJICHCATOM.

- Bukonanns: [Ipu nocsirHeHH1 3amaHoro piBHs crpanboBye kianad (LCV) Ha
JiHII BIABEJEHHS KOHJEHCATy, CKHJAIOUM HOTO B JIPEHAXHY CHUCTEMY abo

€MHICTB AJ11 300py Ha(PTOMPOIYKTIB.

Kontyp perenepariii Kontyp 3a0e3neuye BiIHOBIIEHHS BJIACTUBOCTEH aOCOPOCHTY.
TemnepaTypa BepXy KOJIOHH PETyIIOEThCS KPAHOM 3a CHTHAJIOM BiJ TepMOJaT4MKa.
TUCK y HIKHIM YacTHMHI KOHTPOJIIOETHCSA 13 CHUCTEMOIO CUTHaMi3alli BiJIXUJICHb.
HarpiB xy0a KOJIOHU PETyNIOEThCS IUISIXOM 3MIHM TMOadl MaJMBHOTO ra3y 3ajeKHO
Big Temnepatypu. [logaya pereHepoBaHOTO TUIIKOIIO HA3aJ y MPOIEC 3M1HCHIOETHCS

HaCOCOM, KEPOBAHUM KOHTPOJICPOM.

ApK.
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Pucynox 2.4 — Kontyp perenepariii

1. ITpuzHayeHHs mpoiiecy

OcHOBHE 3aBJIaHHS 1ILOTO KOHTYPY — TE€PMIUHE PO3JAUICHHS HACUYEHOTO BOJIOTOIO
TJIKOJIIO (SIKMI MpUNAIIOB 3 abcopOepa) Ha Bl CKJIAJ0BI: YACTUN TIIIKOJIb Ta BOMISHY

napy. Lle n103BosIsIE BUKOPUCTOBYBATH aOCOPOEHT 0araTopa3oBo (3aMKHYTHH ITHKIT).

2. Jlorika xepyBanHs (KoHTypu peryintoBaHHs)

Cucrema aBTOMartu3alii B LbOMY OJIOLI 30CepeKeHa Ha MiATPUMAHHI TOYHOIO
TEMIIEPATyPHOTO PEXUMY, OCKIIBKH TJIKOJb MOTPIOHO HArpiTH JOCTaTHBO MJIs

BUMApOBYBaHHS BOJIM, ajie HE MeperpiTu, o0 BiH HE PO3KJIABCS.

A. Kontyp HarpiBy (Ky06 xononn)

HaliBaxnmuBimia  4yacTWHAa  MpoOIleCy  BIAOYBAa€TbCs B HIDKHIM — YacTHHI

(peboitnepl/KUN'ATUIBHUKY ).

- Ilpunanun: [Ins BumapoByBaHHS BOAM TOTpiOHA TEMJIOBA €HEPris, sKa

OTPUMYETHCS BlJl CHAIIOBAHHS MMAJIMBHOIO Ta3y.

ApK.
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BumiproBanns: [laBau temmnepatypu (TT) BuUMIpIOe TemMneparypy TIIKOJIIO B
KyO1 KOJIOHH.

PerymroBanus: [1JIK orpumye curHan Big TepMmojaTdvka. SIKIio temmeparypa
najae HIDKYE 3a7aHoi (BOJa HE BHUIAPOBYETHCS €(PEKTUBHO), KOHTPOJIEP
BiIKpuBae perymorouni kinarnad (TCV) Ha nmiHIT mojaadi MajdBHOTO Tasy,
301IBIIYIOYHM 1HTEHCHUBHICTD TOPIHHS. SIKIIO TeMIiepaTrypa 3aHajJToO BUCOKA —

ImoJga4da ra3y SMCHINY€E€TbCA.

b. KonTyp peryioBaHHs TEMIIEpAaTypH BEPXY KOJIOHU

BepxHsi yacTMHa KOJOHU BIAMOBIJA€ 3a Te, 100 MapH TIIKOJIIO HE BHIETLIH B

aTMochepy pa3oM 3 BOJISIHOIO MapoIo.

BuwmiproBanns: Tepmoaaruuk (TT) y BepxHiilt 4aCTUHI KOJIOHHU.

PerymioBanusi: 3a curHaioMm Bif 1poro gatuuka [1JIK kepye BinmoBigTHUM
KpaHoM (3a3BUYail 1€ JIHIS 3pOLICHHS/pedIIOKCY, sKa TOJa€ TPOXHU
OXOJIO/DKEHOTO TIJIKONK Haszaa, mo0 30uth Ttemmeparypy mapis). Lle
3a0e3neuye KOHJCHCAIlII0 TIIIKOJI0 BCEPEIMHI KOJIOHHU, TOAl SIK BOJSHA Tapa

BUXOINUTH HA30BHI.

B. Konrtyp kontpomto tucky (besneka)

MoHiTopuHT: Y HWKHIN 4YaCTUHI KOJIOHU BCTAHOBIICHO AaBad TUCKY (PT).

Jis: 3rigHo 3 BalllUM OMUCOM, TYT peasli30BaHO JUIIEe (PYHKIIIO CUTHATI3ALI.
[JIK mocTiiiHO ONUTYy€e JAaTYUK. SIKIIO TUCK Y KOJIOHI MEPEBUILYE TOMYyCTUMY
HOpMY (pH3HK aBapii) abo cTae 3aHAATO HU3BKHM, BMUKAETHCS CBITI03BYKOBA

CUTHAJII3AITis [Tl 3 Ty4eHHS yBaru oneparopa.

I'. Koutyp umpkynsuii (IloBepHeHHs B ipoiiec)

Hisi: ITicns Toro, sk IiKoJIb TPOUIIOB pereHepaiito (cras "OiqfHUM" Ha BOaY),

BIH HAKOITMYYETHCSI B EMHOCTI.

Ta0anig 2.1 — Tabauis BXITHUX CUTHAJIIB

ApK.
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Ne | Ha3pa mapamerpy Touka OK Jlianason AapaKTepHCTH
BHUMIPIOBAHb Ka CUTHAITy
1 Tuck Ha BXOAl, HA BUXOJI 3 5—-6 Mlla 420 MA
cenaparopa +-1%
2 | Ilepeman TcKy y cemaparopi 0,01 -0,2 Mila 4 - 20 MA
+-0,5%
3 Temnepatypa y cenapaTtopi Cemnaparop 30-40°C 4 - 20 MA
+-1%
4 Burtpatu npoMuBHOI BOau 0-1,6 m3/ron 4 —-20 MA
+-1%
5 PiBeHb I1JIACTOBOI, 0— 100 % 4-20 MA
IIPOMHUBHO1 BOJH
7 [lepenan Tucky y abcopbepi 0,01-0,1 Mlla 4 — 20 MA
+-0,5%
8 Temneparypa 'y abcopbepi 30-40°C 4 - 20 MA
+-1%
9 KinbkicTe OcyllleHOro raszy 0 — 8200 m3/ron 420 MA
i +- 1%
Ha BUXO/I1 3 abcopOepa ABcopbep 0
10 Touka pocu Ha| BUXOII 3 —-10°C 420 MA
abcopOepa +-2%
11 | Burpara abcopGeHTy 0-1,1m3/ron 4 —20 MA
+-1%
12 PiBenp miacToBoi BOAM Ta 0— 100 % 4 — 20 MA
abcopOeHTy
13 PiBeHb KOHJICHCATY Ta 0— 100 % 4 — 20 MA
ApK.
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abcopOeHrty

14

Tuck y gerazatopi

[eraszarop

0,1-1 MlIla

4 -20 MA

Buxonanus: Hacoc, sikum kepye [1JIK, nepekauye rapsumii pereHepoBaHMid TTIKOIb

Hazaj 10 abcopOepa (3a3BHUail uepe3 TEII00OMIHHUKHU JIJIs1 OXOJIOKCHHS ) IS

HOBOT'O IIUKJTY OCYIIICHHS ra3zy.

2.3. AHaJli3 CUTHaJIB 00'€KTa KEpyBaHHS

CdopmoBano Tabnuill BXITHUX Ta BUXITHUX CUTHAIIB 00’€KTa KEPYBaHHS,

gkl HaBexenl B Tabi. 2.1 1 tabmn. 2.2. HagBHiCT, 1uX TaOIUIL OO3BOJIMTH

3IIMCHUTH NPAaBUIIbHUNA BUOIp 3ac001B aBTOMAaTHU3ALII].

3MH.

Apk.

N2 dokym.

llignuc

fama
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PO31JI 3. OGITPYHTYBAHHSI TA BUBIP TEXHIYHUX 3ACOBIB

ABTOMATM3AIIII

ABTomaTuzoBaHe poboue wmicue omeparopa s peanizamii SCADA-cucremu ta

Bizyamizamii mporecy obOpano IIK QUBE QB y kommiekti 3 monitopom Acer
SB241YBI.

Bubip 3aco6iB aBTomMaTu3ailii 6a3zyerbcs Ha po3po0ieHii GyHKI[IOHATbHIN cXxemi Ta

aHaji31 TaOJuIh BXIAHUX 1 BUXIJHUX CHUTHAJIB. APXITEKTypa CHUCTEMH KEpyBaHHS

noOy/1IoBaHa 3a JTBOPIBHEBUM MPUHITUIIOM (PUCYHOK 3.1).

1. Hwxkniit piens (piBeHp momsi) lle 6a3oBuii piBeHb cucTeMH, IO 3abe3rnedye

0e3MocepeIHIO B3aEMO/IIIO 3 TEXHOJOTTYHUM 00'€KTOM.

Cxiajn: mepBHHHI BHUMIpPIOBAJIbHI TEPETBOPIOBAYl (JaTUYMKHM) Ta BUKOHABUYI
MeXaHi3MH (KJ1arnaHu, HAaCOCH, TPUBOIN)
OyHKII:
- besnepepBHe BuMipioBaHHS ~ (DI3UYHUX MapaMeTpiB  MpoOIECy B
KOHTPOJILHUX TOYKaX.
— Peanizaris kepyrounx BIUIMBIB Ha 00'€KT (PETyIIOBaHHS MOTOKIB, TUCKY,
PiBHIB).

- 3abe3nedeHHs HaIIMHOCTI Ta TOYHOCTI MEPBUHHOI 1H(OpMaIii.

2. BepxHiii piBeHb (piBeHb KepyBaHHS Ta Bizyanizamii) Lle piBeHb 0OpoOKH

1H(popMaIlii Ta B3a€EMOJI1 3 IEPCOHATIOM.

Cxuman: Ilporpamosani noriuni koHTtposiepu (I1JIK), cranmii oneparopa (I1K),
3acobu  JoauHO-MammHHOro  iHTtepgdeiicy (HMI) Ta komyHikauiiiHe
oOnaHaHHS.
OyHKII:
- ABTOMaTHYHHI KOHTPOJb Ta YIPABIIHHS TEXHOJOTIYHUM MPOIIECOM 32
3aKJIaICHUMH aJITOPUTMAMHU.
- 30ip, 00poOka, apxiBarlisi Ta aHaJ13 JaHUX.

- Bigyanizariis nepebiry nporiecy st oneparopa (SCADA/HMI).

ApK.
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- 3abe3neueHHS 3B'H3Ky MK KOMIIOHEHTaMH CUCTEMH.

e MK
JIE = - (CraHuis
BepxHin piBeHb ANk ~ || oneparopa, HMI)
(P'BeH.b KopyBat i (MporpamosaHui P =
Ta Bisyanisauii)  noriyumii konponep) 0

. - =2 MpucTpin 38'a3ky
LAl (KomyTatop)

\4
»
»
[ ]}
»
0

HwxHin piBeHb
(PiBeHb nons)

BukoHaBui
Jatyuku MexaHi3Mu
(BumiptoBaHHs) (PerynioBaHHs)

TexHonoriuHuit 06'ekT
(YcTaHOBKa ocyLUeHHs rasy)

Pucvyuok 3.1 — TexHooriyauii 00’ €Kt
Yy

3.1 Bubip npucTpoiB HUZKHBOTO PiBHS

Jlyist BUMiproBaHHS TUCKY Oys10 00pano nepeTBoproBad mojeini PCE-28. 1le pimenns
NPUIHATO 3a pe3yJbTaTaMy MOPIBHSUIBHOTO aHalli3y, 3 ypaxXyBaHHAM BHUMOT [0

TOYHOCTI BUMIPIOBAaHb T4 YMOB €KCILTyaTallii.

[Ipuctpiéi nmpu3HaAYEHUN IS KOHTPOJIIO aOCOJMIOTHOTO Ta HAJIMIIIKOBOTO THUCKY B
ra3ono/ii0HNX, MapomnmoaIOHUX Ta PiIKuX cepemoBuiiax. OCHOBY BUMIPIOBAIBHOIO

MEXaHI3My CKJIaJa€e M'€30pEe3UCTUBHUN MOHOKPHUCTAIIYHUN KPEMHIEBHUU €JIEMEHT.

KoHctpykuis nmatuumka 3a0esneuye cTymiHb 3axucty |P65, 1o mo3Boisie

eKCIUTyaTyBaTH HMOTro B PI3HMX MPOMUCIOBUX yMOBax. [IigkitoueHHs 31HCHIOETHCS

3a JIBOMPOBITHOIO CXEMOIO 3 YH1()IKOBAHUM BUXITHUM CUTHAJIOM 4—20 MA.

Tabmuus 3.1 — [NopiBasaHs naBaya PCE-28 ta BCT22

ApK.
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PCE-28 BCT22
Hiamazon BumiptoBanns | 0 — 40 MIla 0,1 — 60 MIla
ToyHicTh + 0,05 % +0,5 %
Po6oua Temnepatypa -50°C—-170°C -40 °C —-100 °C
Buxigauii curaai 4 - 20 MA 4 - 20 MA
Crymins 3axucty IP 65 65

Pucynok 3.2 — JlaBau Tucky PCE-28

VY X0/l MOPIBHSIBHOTO aHalli3y 3ac001B BUMIPIOBAJIbHOT TEXHIKU AJII MOHITOPHHTY
nepenaay THCKY OYyJIO PO3IVISHYTO HHU3KY ajJbTEPHATUBHUX MPUIAJIIB MPOBILAHUX
CBITOBUX BHUPOOHHUKIB. 3a pe3yJbTaTaMH KOMIUIEKCHOI OIlIHKH  TEXHIKO-
eKCIUTyaTallliHUX  XapaKTepUCTHK, K  ONTUMajbHE  pIlIeHHS  oOpaHo

IHTENEeKTyaJIbHUI NepeTBoproBay Audepeniiitnoro Tucky cepii FKC.

ApK.
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Bubip nanoi mogmeni 6a3yerbcss Ha ii MOBHIM BIAMOBIAHOCTI PErIaAMEHTOBAHUM
BUMOTaM JI0 TOYHOCTI BHUMIPIOBaHb Ta CYMICHOCTI 3 ICHYIOUMMH CHCTEMaMHU
aBTOMAaTH3allli 3aBJSKH HASBHOCTI YHi1()IKOBAHOTO aHAJOTOBOI'0 BHUXIJIHOTO CHUTHAIY

MOCTIHHOTO CTpyMy Aiana3ony 4—20 MA.

KoHcTpyKTHBHI OCOOIMBOCTI Ta MPUHIIAT i1

KnrodoBoro mnepeBaroro 0oOpaHOro IEpeTBOpIOBaYa € 3aCTOCYBaHHS MEPeoBOI
ceHCcOopHOi TexHouorii. [Ipunaa ocHameHo yHIKaTbHUM MIKPOEMHICHUM KPEMHIEBUM
YyTIUBUM €JIEMEHTOM, BUTOTOBJICHHM 3a TEXHOJIOTI€I0 MIKpOEIEKTPOMEXaHIUHUX

cucteM (MEMNS).
[TpunHiun aii Ta nepeBaru apXiTeKTypy IPUIATy MOJSTal0Th Y HACTYITHOMY:

- MikpooOpobienuii kpucran: BUKOpUCTaHHS MOHOKPHUCTAIIYHOTO KPEMHIIO
JI03BOJISIE MIHIMI3yBaTH TICTEpE3WC Ta BTOMY Marepially, IO 3abe3neuye
JIOBrOTPUBAJY CTA01IbHICTh METPOJIOTIYHUX XapaKTEPUCTHUK.

- IludppoBa o00OpoOka curHamy: IHTerpamiss 4YyTJIMBOTO  €J€MEHTa 3
BHUCOKONPOAYKTUBHUM 16-01THUM MIKPOIPOIIECOPOM JI03BOJISIE 3/1MCHIOBATH
JIiHeapu3allio XapaKTEPUCTHK, TeMIEpPaTypHy KOMIIEHCAII1t0 Ta
CaMOJIIarHOCTUKY B PpEXUMI peajbHOro wyacy. lle cyTrreBo miagBuulye
MIBUIKOIII0 TIPHIIALYy Ta TIOCTOBIPHICTh OTPUMAHUX JIAHUX.

- Konctpykiis  «Floating Celly (IlnaBatoua komipka): CeHcopHuil OJIOK
MEXaHIYHO 130JIbOBAHHMM BIJ] KOPIYCY, IO 3aXUIINA€ BUMIPIOBAIILHUN KPHUCTAI
BIJl BIUIMBY 30BHIIIHIX MEXAaHIYHMX Hampyr, BIOpamiii Ta HaJJMIIKOBOIO

CTaTU4YHOI'O TUCKY.

ApK.
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Tabmuns 3.2 — IopiBusiHHA AaBada nepenany Tucky FKC ta BFT210

FKC BFT210
Jliana3oH BUMIpIOBaHHS 0,001 — 20 MIla 0.0001 - 2,5 MIla
ToyHicTh + 0,065 % +0,5 %
Po6oua tremmeparypa -30°C-80°C -20°C-85°C
Buximganii curaan 4 20 MA 4 - 20 MA
EnexTpoxuBIeHHS 105-45B 12-30B

Pucynok 3.3 — JlaBau nepenany tucky FKC

BuOip 3aco0y BuUMIpIOBaHHSI Temreparypu Oa3yBaBCs Ha KOMIUIEKCHOMY aHaji3i

METPOJIOTIYHHUX BUMOI TEXHOJIOTIYHOTO MPOLeCy, 30KpeMa poOoYoro iama3zoHy

TeMIepaTyp Ta HEOOXIJHOTO Kjacy TOYHOCTI. 3a pe3yJbTaTaMu MOPIBHSUIBHOTO

aHaI3y TEXHIKO-EKCIUTyaTal[iIiHUX XapaKTEePUCTHUK AaHaJIOTiB,

pimieHHss Oylo O00paHO JaTYMK TeMrepaTtypu 3

nepetBoproBadyeM cepii MBT 3560 BupooHuiTBa kommnanii Danfoss.

K OIITUMAJIbHC

IHTErPOBAaHUM HOPMYIOUYUM

3MH.

Apk. N2 dokym. llidnuc

fama
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KoHcTpyKTHBHI 0C00JIMBOCTI Ta CTIMKICTH 10 30BHIIIHIX BIVIMBIB

OOpanmii TpwiIa] HAJIEKUTh 10 KIACy KOMITAKTHUX MPOMHCIOBHX TEPMO
MIePETBOPIOBAYIB, PO3POOJCHUX JUIs eKcIuTyararii B >kopcTkux ymoBax (harsh

industrial environments).

- MarepianbHe BUKOHAaHHA: UyTIUBUN €IEMEHT Ta E€IEKTPOHIKa PO3MIIICHI B
3aXMCHIN T17b31, BUTOTOBJICHINA 3 KHCJIOTOCTIMKOI HEpKaBilo4yoi CTajll MapKu
AISI 316L. Ile 3abe3rneuye BHCOKY KOpPO3IMHY CTIMKICTh Ta MEXaHIYHY
MIIHICTh MPUJIATY.

- Cryninp 3axucty: KoHcTpykiis kopmycy 3a0esreuye CTYMmiHb 3aXHCTY
obomonku IP65 (3rimuo 31 crammaptom IEC 60529), mo rapanTye mOBHY
NUJIOHETIPOHUKHICTh Ta 3aXUCT B CTPYMEHIB BOAM, JO3BOJIAIOYH

BUKOPUCTaHHS B YMOBaX MiABUIIEHOI BOJIOTOCTI Ta 3a0pyAHEHOCTI.
IpuHoun aii Ta BUMipIOBaJIbLHUN eJIeMEeHT

B ocnoBi po6ot MBT 3560 nexuTh BUKOPUCTAHHS TEPMOPE3UCTUBHOTO €IEMEHTA
(cragmaptHo Pt1000), omip SIKOTO 3MIHIOETHCS 3a JIIHIHHUM 3aKOHOM 3aJICKHO BiJ
TeMIiepaTypu cepenoBuina. BOygoBaHa eleKTpoOHIKa MEPETBOPIOE 3MIHY OIOpPY B
CTaHJAPTU30BAHUN BUXIIHUN CHUTHAJ. BUKOPUCTaHHA TEXHOJIOTii TOHKOILITIBKOBHUX

pe3ucTopiB 3a0e3neuye HU3bKY IHEPUIHHICTD NPUaLy.
InTepdeiic Ta METPOJIOTIYHI XaPAKTEPUCTHKH

KitouoBoro mepeBaror0 Mojieli € HasBHICTh BOYJOBAHOTO HOPMYIOYOTO
NepeTBOpIoBaya, 110  JO03BOJSE€  IHTErPyBaTU  JAaT4YUK  O€3MOCepelHbO B
aBTomaTu3zoBany cucreMy kepyBaHHs (ACK TII) 6e3 BUKOpHUCTaHHS MPOMIXKHHMX

MO/TYJIIB.

- Buxigauit curnam: Jlatuuk ¢opMye yHIPIKOBaHHI aHAJIOTOBHI CHUTHAI

nocTiitHoro crpymy 4—20 MA. Takuil Tun nepegavi JaHUX 3a0e3Meuye BUCOKY

ApK.
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3aBaJIOCTIMKICTh Ha JIOBIHX JIHIAX 3B'SI3KYy Ta JO3BOJISIE 3M1MCHIOBATH

JI1arHOCTUKY OOPHBY JIiHII.

Cxema minkmroueHHs: PeanizoBaHO ABONPOBIAHY CXeMy MiAKIIOYECHHS, IO

CIIPOLILY€E€ MOHTAX Ta 3HI)KYE BUTPATH Ha KAOEIbHO-TTPOBIIHUKOBY MPOAYKIIIIO.

MBT 3560 Pt 1000
Hiamazon BumiptoBanna | -50 — 200 °C -50-150 °C
TouHICTB +0,5% + 0,3 %
Crymins 3axucty IP 65 67
Buxiguwnii curaan 4 - 20 MA 4 - 20 MA
EnexrpoxxuBieHHs 10-37B 10-32B

Tabmuus 3.3 — [opisusaHsa naBaya remneparypu MBT 3560 3 Pt 1000

Pucynok 3.4 — J[aBau Temniepatypu MBT

3MH.

Apk.

N2 dokym.
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Jns 3a0e3mneueHHs] BUCOKOTOYHOTO KOMEPLIHHOTO Ta TEXHOJIOTTYHOTO 00Ky
BUTpaTH pOOOUYOT0 CEpEeIOBHUIIA, 32 PE3yJIbTaTaMH MOPIBHSJIBHOTO aHAI3y PUHKOBUX
MPOMO3HuIIii, 00paHO BUXPOBUM mepeTBoproBad BuTpatu (Vortex Flowmeter)
Rosemount 8800. Lleit BuOip 3yMOBICHHI MOETHAHHSAM NEPETOBUX KOHCTPYKTUBHUX
pIllIeHb Ta CTAOUIBHUX METPOJIOTTYHUX XapaKTEPUCTHK, 10 BUT1THO BUPIZHSIIOTH

JaHy MOJIENh Cepe]l aHAJIOTIB.

IpuHuun aii Ta TEOpeTUYHI OCHOBH

OyHKIIIOHYBaHHSI TIpWiIaay Oa3yeTbcsi Ha €(EKTI YTBOPEHHS BHUXPOBOI JOPIKKU
Kapmana. IIpu oOtikanHi moTokoM TuUIa cremianbHoi ¢opmu (shedder bar),

BCTAHOBJICHOTO B IIPOTOYHIM YaCTHHI, 332 HUM BUHUKAIOTh PETYJISIPHI BUXOPH.
KoncTpykTuBHi nepeBaru ta HagiiiHicTh (Gasket-Free Design)

Kputnunoro mnepeBaroro cepii 8800 € yHIKanbHa O€3MPOKIAAKOBA KOHCTPYKIIIS
kopnycy Ha BiamiHy BiJl TpaJuUiMHUX BHUXPOBUX BHUTPATOMIPIB, JI€ CEHCOP
KOHTaKTye 3 cepefoBuieM, y Rosemount 8800 3acTocoBaHO CyYL1JIBHO3BAPHUIA

KOpmyc 0e3 YIIUIbHIOBATLHUX KIJIEITh.
[e 3abe3neuye:

1. MakcumanibHy Oe3neky: BilcyTHICTh MOTEHIIHHUX TOYOK BUTOKY POOOUYOTO
CEepeNOBHINA, IO € KPUTUYHUM JJI1 BHUOYXOHEOe3NmedHUX abo0 TOKCHYHUX
pPEYOBHH.

2. CTilKICTh 0 arpecMBHUX YMOB: MOXIIMBICTh €KCIUTyaTalli B IIHPOKOMY
CHEKTP1 TEMIIEPATYp Ta TUCKIB 0€3 PU3UKY Jerpajialli yiiibHEeHb.

3. Bucoky BIOpOCTIHMKICTh: 3acTOCYBaHHS TEXHOJIOTIi aJanTUBHOI IU(GPOBOL
00poOku curHaiy (ADSP) no3Boinisie epekTuBHO BiABIIBTPOBYBATH IIIYMH,

BUKJIMKaH1 BiOpaIiiero TpyoompoBoy, IO TapaHTye CTabUIbHICTh MTOKa3aHb.

ApK.
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MeTpoJIoTivHi XapaKTepuCTUKHU Ta Aiana30H BUMIPIOBAHb

[Ipunan xapakTepu3yeTbCsl MIUPOKUM JUHaMIYHUM niana3oHoM (Turndown Ratio),

10 JA03BOJISIE IEPEKPUBATH 3HAUHI 3MIHM BUTpaTH 0€3 BTPaTH TOUHOCTI.

Hianazon pobouunx temmeparyp: B +200 °Cno +427°C (3anexHO Bl BUKOHAHHS).

- TouHICTh BUMIPIOBAHHS:

- Jlns pigud: 10 +£0.65 BiJ BUMIpSIHOTO 3HAYCHHS.

— Jns rasiB ta napu: 10 +1.0\% Bix BUMIpSHOTO 3HAYCHHS.

ExcruyaraniiiHa TeXHOJOTIYHICTh TA JiarHOCTHKA

BaxxnuBuM (akTopoM BUOOpY CTajla pEMOHTONPUIATHICTH npuiany. KoHcTpykuis

Isolated Sensor no3Bossie 3miMiCHIOBATH 3aMiHY YYTJIMBOTO €JIeMEHTa 0e3 3YIMUHKH

TEXHOJIOTIYHOTO TIpoIlecy Ta posrepmeru3aiiii TpybompoBoay. lle MiHiMi3ye yac

npocTor0 oOnanHaHHs. TakoX BUTpaTOMIp MHIATPUMYE PO3IIMPEH1 J1arHOCTHYHI

byukiii yepes npotokonn HART a6o Foundation Fieldbus, mo go3Bossie BUSBIASATH

MOTEHII1ITHI Tpo0aeMu (HapHKiIaa, 3aCMIYEHHS TPOTOYHOI YaCTUHU a00 MpOoOIeMH 3

€JIEKTPOHIKOI0) Ha PAHHIX CTaisX.

3.4 — TlopiBusuus naBava Butpatu Rosemount 8800 3 ADMAG AXF

Rosemount 8800

ADMAG AXF

JlianazoH BUMIpIOBaHHS

0.3 - 2000 m3*/Ton

0.01 - 30 M*/rox

TouHICTB + 0,65 % + 0,35 %
EnexrpoxxuBieHHs 24 B 24 B
Buxiguanii curaan 4 - 20 MA 4 - 20 MA
Temmnepartypa pobodoro cepeoBuIia - 200 — 450 °C - 40— 180 °C
Buwmiproani cepesioBuiia piauHa, ra3, map | piauHa

3MH.

Apk. N2 dokym. lidnuc | Aama
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Pucynok 3.5 — JlaBau Butpatu Rosemount 8800

Ha ocHOBI MOPIBHAJILHOTO aHAJi3y METPOJIOTIYHUX XapaKTEPUCTUK Ta TEXHIKO-
CKOHOMIYHMX TIOKa3HHMKIB (CHIBBIIHOUIEHHS  «BapTICTh/€PEKTUBHICTHY), JJIA
KOHTPOJIIO PIBHS poOOYOT0 cepefoBHIla OOpaHO YJIbTPa3BYKOBUM naBau cepii P43.
Januii npuwian sBiasie coOOK CydacHUM OE3KOHTAKTHUM 3aci0 BUMIPIOBAHHS, IO

MOEHY€E BUCOKY TOUHICTh, KOMITAKTHICTh Ta HAAIHHICTh €KCILTyaTallli.
®Di34Hi 0CHOBU METOy BUMIPHOBAHHS

dynkiionyBaHHS TpwiIany Oasyerbess Ha exo-immyiabcHoMy  (Time-of-Flight)
METOJl BUMIpIOBaHHs BijacTaHi. [I’€30eMeKTpUYHUI BUIPOMIHIOBAY TEHEPYE
yJIBTPA3BYKOBl IMIYJIbCH BHUCOKOi YaCTOTH, fKI TOUIMPIOIOTHCS y TOBITPSHOMY
MIPOCTOPI pe3epByapa, BiIOUBAIOTHCS BiJl TOBEPXHI PIAMHU 200 CHUITy4OTO Martepiainy

Ta MOBEPTAOTHCS 1O IpUKMaya.
KoHCTpyKTHBHI Ta ekcnuiyaTaniiHi nepesaru
Bubip mozaeni PIL P43 3ymoBieHuit psaoM CyTTEBUX TEXHIUHUX MEpPEBAar:

1. be3KOHTaKTHHI MOHITOPUHI: BIiACyTHICTH (PI3UYHOTO KOHTAKTy YYTIMBOIO

eJIeMEeHTa 3 BHUMIPIOBAaHUM CEPEJOBHINEM BUKIIOYAE BIUIMB XIMIYHOI

Apk.
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arpecuBHOCTI, B'I3KOCTI a00 abpa3uBHOCTI MPOAYKTY Ha ceHcop. Lle rapanrtye

TPUBAIUM TEPMIH CITY>KOHU Ta BIICYTHICTh MEXaHIYHOT'O 3HOCY.

2. Bucoka TOYHICTH Ta CTAOUIBHICTh: 3aBISKH BY3bKiH Jllarpami CIpsIMOBAHOCTI

aKyCTUYHOTO TMydYKa Ta BOYJOBaHMM alropuTMaMm QinbTparii XuOHUX exo-

CUTHAIIB, JaBay 3a0e3ledye MiHIMAJIbHY TMOXHOKY BHMIPIOBAaHHS HaBITh B

yMOBax HassBHOCTI BUIMapiB a00 MHITY.

ExoHoMiuHa eeKTUBHICTh: Y MOPIBHSAHHI 3 paJapHUMU a00 MIKPOXBUILOBUMHU

aHayioramu, yJiabTpa3BykoBa TexHoJjoris PIL P43 3abe3neuye HeoOxiaHMii Kiac

TOYHOCTI IIpu CYTTEBO MCHIINX KallTaJbHUX BUTpATax.

InTepdeiic Ta inTerpanisa B ACK TII

I[aBaq OCHAIICHO aHaJIOTOBHUM CTPYMOBHM BHXOIOM 4-20 MA, Imo € IIpPpOMHUCIIOBHUM

cragmaptoM. Lle 3abe3meuye:

- Bucoky 3aBaioCTIHKICTh CUTHAITY MPU TMIepeaadl Ha 3Ha4HI Bi/ICTaHI.

- llpsimy cywmicHICTh 3 BXIJHUMH MOIYJISAMH TPOTPAMOBAaHUX JIOTTYHUX

koHTpoJiepis (ITJIK).

Tabmuus 3.5 — [MopiBusauns naBaua Butpatu PIL P43 3 M30

PIL P43 M30
Hianazon BumiptoBanus | 50 — 500 mm 250 — 3500 MM
TouHICTE <0,5% +1%
EnextpoxuBieHHs 15-30B 10-30B
Buxigunii curaan 4 - 20 MA 4 - 20 MA
Temneparypa pobGodoro | 20 — 70 °C - 20—70°C
CepeIOBHIIA
ApK.
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3mH. | Apk. N2 dokym. lidnuc | Aama 46




et z

\| REREIS

Pucynok 3.6 — [laBau piBus PIL P43

VY nporeci NpoeKTyBaHHS CUCTEMU KOHTPOJIIO SIKOCTI MIATOTOBKHU Ta3y, KIHOYOBUM
eTanoM cTaB BHUOIp 3aco0y BHUMIPIOBaHHA TEMIIEpATypd TOYKM POCH, L0 €
KPUTUYHUM TIapamMeTpoM e(deKTUBHOCTI pPOOOTH OCYIIYyBaJIbHMX YCTaHOBOK. Ha
OCHOBI 0araTOKpUTEpIaJIbHOTO aHaji3y, [0 BKJIIOYAB OIIHKY METPOJIOTIYHO1
TOYHOCTI, JIianma3oHy BHMIPIOBaHb, CTIMKOCTI 1O KJIIMAaTUYHUX BIUIMBIB Ta

KOMYHIKAI[IHHUX MOXJIMBOCTEH, OyJIO MPUMHSTO pIIMIEHHS TPO BIPOBAKEHHS

natuuka CS Instruments FA 510/515.
IIpu3HayeHHs Ta BiANOBIAHICTH TEXHOJOTIYHMM BUMOraM

OOpana cepis MaTYUKIB PO3POOJICHA CHEMIATBHO JJII MOHITOPUHTY 3aJIMIIKOBOI
BOJIOTOCTI B CHCTEMax CTHCHEHOTO TMOBITPS Ta rasiB (30KpeMa, B aJCcOpOIiHHMX

ocylryBayax)

Apk.
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[upoxuii miama3on BuMiptoBaHHs: [Ipunan 37aTeH peecTpyBaTH TOUYKY POCH B
niama3oHi Big -80°C mo +20°C. lle 1n03BOJisE 3 BHCOKOK PO3/IIBLHOIO
3/IaTHICTIO KOHTPOJIOBATU MPOIEC TIMOOKOTO OCYIICHHS, /i€ KOHIIEHTpallis
BOJIOTH € HaJI3BUYAITHO HU3BKOIO.

JloBrotpuBaia cTaOUIbHICTh: BUKOPUCTAaHHS €MHICHOTO MOJIMEPHOTO CEHCOpa
HOBOTO TIOKOJIIHHS 3a0e3Meuye BUCOKY CTaOUIbHICTh KamiOpyBalbHOI KPUBOT B

qaci, MIHIMI3YIO4H Jpeid moKa3aHb.

KoHCTpYKTHBHI 000/ IMBOCTI Ta 3aXUIIIEHICTH

Baromum aprymentom Ha kopuctb FA 510/515 crama i#oro mnpuaatHICTh 10

eKCILTyaTallii B )KOPCTKUX IPOMHUCIOBUX YMOBAX.

MexaHniuHa Ta KiIiMaTH4Ha CTiiKicTh: Koprmyc mnpuiany, BUTOTOBICHUHM 3
LMHKOBOI'O CIUIABY METOJOM JIUTTS MiJ TUCKOM, 3a0€3Meuye CTYIIHb 3aXUCTY
obosnonku IP65/IP66. 1le rapaHTye repMeTHYHICTh €IEKTPOHHOTO OJIOKY Ta
3aXUCT BIJl IPOHUKHEHHS MUY 1 BOJIOTH.

CriiikicTh 10 KoHJeHcaTy: CeHCOpHUM €JIeMEHT € HEUYTJIMBUM JI0 BUMAJdaHHs
KOHJCHCATy, IO € THUIOBOIO MPOOJEMOI0 MpH IYCKOHAIAroJKyBaJbHUX
pexuMax abo aBapiiHMX 3ynuHKax ocymryBadiB. Ilicis BUCUXaHHS
KOHJIEHCATy JAaTYUK IIBUIKO BIJHOBIIOE POOOUl XapaKTEPUCTUKHU O3 BTpATU

TOYHOCTI.

InTepdeiicu Ta iHTerpauisi B cicreMy KepyBaHHS

3anexno Big koHdirypauii (FA 510 abo FA 515), mpuian npornoHye THYYKI

MO>KJIMBOCTI T IKTFOYECHHS:

1.

2.

AmnanoroBuii Buxia: Crangaptauii curdan 4—20 MA (texHosoris 2-wire abo 3-
wire/4-wire) miist mepeaadi MOTOYHOTO 3HAYEHHS TOYKH POCH.

[udposuii intepderic: HasBuicte nopty RS-485 3 miaTpUMKOIO MPOTOKOTY
Modbus RTU. Ile no3Boisie OTpUMYyBaTH pO3MIMPEHHUHA HAOIp AaHUX

6e3nocepenubo B [JIK, peanizyroun konmeniiito Industry 4.0.

ApK.
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IlopiBHAIbHA XapaKTepPHCTUKA

VY nopiBHSIHHI 3 pO3TJISSHYTUMH aHajoramu, mojienb FA 510/515 nemounctpye:

o Meniry abCconOTHY TOXUOKY.

o [IBuamry peakirito Ha 3MiHYy BOJOrOCTI (MaJia 1HEpLIHHICTD).

HasiBHicTh BOY10BaHO1 (hyHKIIIT CAMOIIarHOCTUKH.

FA 510/515 FA 500
Hiamazon BumiptoBanus | - 80 — 20 °C -60—-30°C
TouHicTh +1% +1,5%
Crymins 3axucty IP 66 65
Buxigunii curaan 4 - 20 MA 4 - 20 MA
Temneparypa pobodoro

-20-70°C -20-50°C
CepeIOBHIINA
Po6ounii Tuck 1 —500 6ap 1 — 350 6ap
HapanrtaxeHHs

<500 Om <500 Om
aHAJIOTOBOTO BUXOY

Tabmuis 3.6 — [NopiBastaas qaBada Touku FA 510/515 3 FA 500

Pucynox 3.7 — JlaBau Touku pocu 510/515

3MH.

Apk. N2 dokym. llidnuc

fama
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3.1.2 Bubip BUKOHABYMX MeXaHi3MiB

B sKocTi BHKOHAaBYOrO0 OpraHy B KOHTypaX aBTOMAaTHYHOTO KEpyBaHHS
(perynroBaHHSI PIBHS Ta TUCKY) OyJi0 OOpaHO COJICHOIMHMM (€IeKTpOMAarHiTHUN)
kinamad cepii 1901 BupoOGHunrBa kommanii GEVAX. BubGip manoi mopemi
IPYHTYETBCS HA ONTUMAJIbHOMY  CHIBBIJIHOIIEHHI TEXHIKO-EKCILTyaTallliHuX
XapaKTePUCTUK, HATIMHOCTI KOHCTPYKINI Ta €KOHOMIYHOI JOIIJIBHOCTI (BapTiCTh

KamiTaJbHUX BKJIaJICHB).
IIpusnayeHns Ta cepa 3acTOCYBaAHHS

Knaman cepii 1901 wanexutp 110 Kkareropii 3amipHoi apMmarypu 3
CJIEKTPOMArHiTHUM TPHUBOJOM MpsiMOi a0o0 MIJIOTHOI Ail (3aJIeKHO BiJ JlaMeTpa
YMOBHOTO TIpox0/1y). BiH npu3HaueHuii s JUCTAHIIHHOTO JUCKPETHOTO KEPyBaHHS

(BIIKPUTTS/3aKPUTTS) MOTOKAMHU PIAKUX Ta ra30Mo10HUX CEPEIOBHIIL.

- YHiBepcanbHICTh: MarepiaibHe BUKOHAHHS YIIIJIBHEHb Ta KOPIIYCY J103BOJISIE
BUKOPHCTOBYBaTH MPUCTPIM A poOOTH 3 IIMPOKUM CIHEKTPOM pPOOOUUX

CEpelIOBUIIL: BOJA, MOBITPS, IHEPTHI Ta3H, mapa, CBITI1 HadTOMPOIYKTH TOIIIO.
KoHcTpyKTHBHI 0C00,IMBOCTI Ta MaTepiajlO3HABYMUN ACHIEKT

Bucoka HamifiHICTh  KJamaHa  3a0e3MeuyeThbCsl  BUKOPUCTAHHSIM  SKICHUX

KOHCTPYKIIMHUX MaTepialiB, CTIMKUX IO KOPO31i Ta MEXaHIYHOTO 3HOCY:

1. Kopnyc: Bukonanuii 3 nmatyHi (crangaptao mapka MS 58 / CW617N). Lle
3a0e3nedye MeEXaHIYHy MIIHICTh JO THUCKY Ta KOPO3iMHY CTIHKICTh Y
HEarpecUBHUX CEPEIOBUIIIAX.

2. Buytpimui xommoHeHTH: IlmyHxkep, TpyKWHa Ta HEPYXOMHH CEpACUYHUK
BUTOTOBJICHI 3 aycTeHITHOI HepykaBirouoi crami (cepii AISI 304/316), 1o
rapaHTye CTaOUIbHICTh MAarHiTHUX BJIACTUBOCTEM Ta JOBTOBIYHICTH PYXOMHX

HJaCTHH.
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3.

Membpana/YinpHeHHs: 3aJIeKHO B THUILY CEPEIOBUINA, BUKOPUCTOBYETHCS
enactomep NBR, EPDM a6o FKM (Viton), mo 3a0e3nedyye repMeTHYHICTh

kiacy "A" 3aTBOpy.

DyHKIiIOHAJIBHA JIOTIKA Ta 0e3meKa

O6pana moaudikarist Mmae QyHkuioHanbHe BukoHanHsa "HopmansHo 3akputnii" (NC

— Normally Closed).

[Mpunnun aii: Y 3HecTpymiieHoMy ctaHi (Hanpyra Ha korymii $U = 03)
3aTBOP KJIalaHa IIiJi €0 MPYXUHU IIUTBHO MEePEKpUBAaE MPOXITHHUM Tepepis.
BiakputTtsa BinOyBaeThCs JIMILE MPHU MOJIadl KEPYIOUOi HAMPyTu Ha COJICHOIN,
110 CTBOPIOE €JIEKTPOMArHITHE MOJI€E, IKE BTITYE ILTYHXKED.

®ynkiis 6e3nexu (Fail-Safe): Taka morika poO0TH € KPUTHYHO BAYKJIUBOIO IS
CUCTEM MPOTHABAPIMHOrO 3axHUCTy. Y BUINAJAKY aBapiiHOrO 3HUKHEHHS
CJICKTPOKUBIICHHSI KJIallaH aBTOMATUYHO TIEPEXOAUTh Y 3aKpUTHUM CTaH,
BIJICIKAIOYM  mojadyy  poOOYoro  cepeloBHIIa  Ta  3amno0irarodu

HEKOHTPOJILOBAHOMY BUTOKY a00 MEPETIOBHEHHIO PE3EPBYapiB.

TexniuHi nepeBaru

[IBuakonis: Enexkrpomar”iTHUil mnpuBia 3a0e3mnedye 4ac CHpAIfOBaHHS B
mianazoHi  mumcekyHa — (3a3Buuait  20.... 100 wmc), mo  103BOJSE
BUKOPHCTOBYBATH KJIAllaH y CHCTEMaxX 3 BUCOKOIO JMHAMIKOIO MPOIIECY.

EneproedextuBHicTh: OnTHMI30BaHa KOHCTPYKIlS KOTYIIKH 3a0e3reuye

HU3bKE EHEPTrOCIOKUBAHHS B PEXKUMI YTPUMAHHS.

Tabmuus 3.7 — I[opiBusauns kiamany GEVAX 1901 3 GAMA GF -125F

GEVAX 1901 GAMA GF-125F
Marepian JaTyHb YaBYyH
Bun xiamana HOPMAJIBHO 3aKPUTHN HOPMAJIBHO 3aKPUTHIA
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Crynins 3axucty IP 65 65

Tun €JIEKTPOMAarHITHUM €JIEKTPOMAarHITHUMA
Temmeparypa poGodoro | 10 + 80 °C _5+480°C
cepeoBHIIA

Hampyra 12 B, 24 B, 220B 24 B, 220B

S

-

| amisco

EVI 5P/13
12vDC 17W
00% E

1 D
Maden hay

€3

cyHok 3.8 — Enexrpomarnithauit kimanman GEVAX 1901

basyrource Ha TexHiuHii jgokymeHntarii kommanii COVNA  Automation
(MbKHApOAHUIT BUPOOHUK IMPOMMCIOBOI aBTOMATHKH), HM)KYE HABEIEHO HAYKOBO-
TEXHIYHE OOIPYHTYBaHHS BHOOPY BHKOHABUOTO MEXaHI3MY JUISI CHCTEMH

PETryJIIOBaHHS BUTPATH.

OOrpyHTyBaHHSI BUOOPY KYJIHOBOTO KpaHa 3 €JIEeKTPONPHUBOIOM
COVNA HK60-Q-3PS

Jns peanizaiiii KOHTYPY aBTOMATHYHOTO PETYIIOBAaHHS BUTPATU TEXHOJIOTTYHOTO

CepeloBUINA, 3a pe3yJbTaTaMH aHa3y BUMOI JO JUHAMIYHMX XapaKTEPUCTUK Ta
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TUIy KEPYIOUOTO BIUIMBY, OOpaHO 3amipHO-PEryNIOIYMN KyJIbOBUH KpaH cepii

HK60-Q-3PS 3 enekTpuYHUM BUKOHABUYUM MEXaHI3MOM.

KOHCTpYyKTHBHI 0COOIMBOCTI 3alipHOTO OpraHy

Abpesiatypa "3PS" y MapkyBaHHI BKa3ye Ha TPUCKIAJOBY KOHCTPYKIIIIO KOPITYCY

(3-piece design). Take imKeHEepHE PIICHHS HAJA€ CYTTEBI SKCIUTyaTalliiHI TIEPeBary:

- Pemonronpumarnicth  (Swing-out  design):  KoHCTpykilis  J103BOJISIE
3M1MCHIOBATH OOCITYTOBYBaHHS 3aIllpHOr0 €JIEMEHTa Ta 3aMiHy YIIUIbHEHb
(cimma xmamana) 0e3 OEMOHTaXy pi3b0OBHX ab0 (QuraHmeBuX 3'€qHAHB 13
TpyOomnpoBoay. lleHTpasibHa dYacTMHA KOPIYCY JIETKO BHUUMAETHCS, IO
MIHIMI3Y€ 4ac MPOCTOI0 00JIaJTHAHHS.

- TloBuonpoxignuit nepepiz (Full Bore): BiacyTHICTh 3BY:KEHHS B NPOTOYHIN
YacTUHI MIHIMI3Y€ TiJIpaBIIYHUA OMip Ta mMepenaj THCKY Ha KIamaHi y

MOBHICTIO BIIKPUTOMY CTaHi.

['epmernunicTh: Bukopucranus nonaimMeprux yuiibHeHb (PTFE/RPTFE) 3a6e3neuye
KJ1ac TepMeTUYHOCTI "A" (HyJIbOBUHM BUTIK), IO € KPUTUYHUM JJI 3a1I00ITaHHS BTpaAT

poO0OYOTO CcepeIoBHUIIA.

Xapaktepuctuka enekrpuaHoro npuBoy (Cepist Q)

KitouoBuM eneMeHTOM By3Ja € eNeKTpUuHuM mpuBia odepraibHoi aii (Quarter-turn
actuator), sikuii 3a0e31euye MepeTBOPEHHS SJICKTPUUHOTO CUTHATY B MEXaHIYHUN PyX
IITOKA 3 BUCOKUM KpYTHUM MOMEHTOM. lle rapaHTye HajiliHe mepeMUKaHHS HaBITh

32 YMOB MIJABUIIEHOI B'I3KOCTI cepeIoBUIIA a00 MepernajiiB TUCKY.

[TpuBin miarpumye poboTy B Mopyiordomy pexumi (Modulating type), mo €
HEOOX1THOIO YMOBOIO JIJIsl 3aB/IaHHSI TUIABHOT'O PETYJIIOBAHHS BUTPATH.

Cucrema kepyBaHHs Ta 3BOPOTHUM 3B'SI30K

[nTerpamis mnpuctporo B aBTOoMaTu3oBaHy cuctemy kepyBanHs (ACK TII)

peani3yeTbcs uepes yHi(hIKoOBaH1 aHAJIOTOBl IHTEpEnCH.
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Bxiguuit curnan kepyBanus: 4...20 MA (a6o 0...10 B). Bennuuna ctpymy
MpornopliiiHa HEe0OX1THOMY KYTY BIIKPUTTS KJIaraHa.

AxtuBHUI 3BopoTHUM 3B'si30k (Position Feedback): IlpuBin ocHarieHo
MOTEHIIOMETPOM a00 €HKOAEpOM, siKuii hopMye BUXigHM curHaid 4...20 MA.
Ile mo3BoIsIE KOHTPOJIEPY B peabHOMY Yaci BepudikyBaTu ¢akTuIHE (Pi3uyuHe
noJio’keHHs1 3amipHoro oprany. Taka cxema (Closed-loop control) mo3Bosisie
aBTOMAaTUYHO  KOMIIEHCYBAaTH  TiCTepe3uc Ta  MIABUINYE  TOYHICTb

MO3UI[IOHYBaHHS.

TexHIuHI ITepeBaru

1. Bucokuil KpyTHUII MOMEHT: 3abe3neuye cTaduIbHy poOOTY 3alipHOTO OpraHy
0€3 3aKJIMHIOBAHHS.

2. Crymine 3axucty: Kopmyc npuBoay Bimnosimae cranmaptam IP65/1P67, mio
JI03BOJIsIE€ €KCIUTyaTallll0 B YMOBaX I1JIBULIEHOI BOJIOTOCTI Ta 3alHJICHOCTI.

3. ®dyukIiioHaTbHA THYYKICTh: HasBHICTH omiii pydnoro myonepa (manual
override) A03BoJIsIE KepyBaTH KIIAlAaHOM Yy aBapiMHUX CHUTyallsX Mpu
BIJICYTHOCTI €JIEKTPOKUBIICHHS.

Tabmuns 3.8 — [opiBastaus kpany HK60-Q-3PS 3 ananorom
HK60-Q-3PS HK3Q-GT
ITinxmroueHHs daniesl P13s00Be
Temmeparypa — 10+ 180 °C — 10+ 150 °C
Cryminb 3axucty IP 65 65
Hanpyra DC-12B, 24B; 2908
220B
Curnan 4-20 MA, 1-5B
CepenoBuiiie CTiqnl  BOZW, MOpChKa  BOZa, Bona, ra3, moBiTps
Ha(Ty, a3, MOBITPS, CIUPT
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Pucynok 3.9 — KynsoBuit kpan HK60-Q-3PS

Jlnst 3a0e3nedeHHs cTablIbHOTO BIJIBEIEHHSI PEr€HEPOBAHOTO a0COPOEHTY 3 KOJIOHU

pereHepaiii, 3a pe3yJbTaTaMHd aHaji3y TIAPaBIIYHUX XapaKTEPUCTUK Ta OLIHKH

kamtanbHaux Butpar (CAPEX), Oyno obpano nacocHuii arperat Calpeda cepii TP

(momens 100/A).

Tun ta npuHIMN A1l

OO6Opanuit arperat kiacuikyeTbcsi SIK MOHOOJIOYHUN Hacoc 3 mnepudepiiitHUM

pobounm kosecom (Regenerative Turbine Pump).

INpponunamika: [lpuHnun pobotu 0a3yerbcss Ha OaraTopa3oBid LMPKYISALII

PIAMHYU MIX JIOTTATKaMU pOOOYOTO KOJIECO Ta KAaHAJIIOM KOPITYCY, IO JO3BOJISIE

CTBOPIOBATM BUCOKMM Hamip NpH BIJTHOCHO HEBENUKHX BUTparax. Lle poOuth

JaHy MOJCJIb ONTUMAJBHOIO ISl TEXHOJOTTYHHMX IMPOIECIB, /1€ HEOOX1THO

3a0e3neunTr CTadlIbHUN TUCK MToAa4di a0COpOCHTY.

3MH.
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Mono6mouna koHcTpykiisi (Close-coupled): EnektpoaBuryn Ta HacocHa
yacTWHA 3'€/IHaHl B €IWHUM OJOK, 10 MIHIMI3y€e ra0apuTH YCTAaHOBKH Ta

BUKJII0OYA€ HEOOXITHICTh LICHTPYBAHHS BAJIIB I1]] 4YaC MOHTAXY.

MarepianbHe BUKOHaHHS Ta KOHCTPYKTHBHI OCOOJIMBOCTI

HaniiHicTh excrutyaTallii Hacoca 3a0e3MeuyeThCsl BUKOPUCTAHHAM KOHCTPYKIIIHHUX

MaTepialiB, CTIMKUX O HABaHTAXKECHb:

1.

3.

Kopnyc Hacoca: BuroTtosnennii 3 BucokosikicHoro uaByny (Gjl 200 EN 1561),
110 3a0e3Mevyye MexaHgyHy KOPCTKICTh Ta CTIHKICTh 710 BiOparrii.

PoGoue komneco: Bukonane 3 maryni (P-Cu Zn 40 Pb 2 UNI 5705). Lew
Marepial Ma€e BHCOKY KOpPO3iiiHy CTIHKICTb y  HEHUTpaJbHUX  Ta
c1aboarpeCuBHUX CEPEIOBUIIIAX.

VYuisibHeHHsT  Bady:  3acTOCOBAaHO  TOPLIEBE  MEXaHIYHE  YIIUIbHEHHS
(Byruuist/kepamika/NBR), sike rapaHTye repMeTHYHICTh HACOCHOI KaMepu Ta

3arno0ira€ BUTOKY PEr€HEPOBAHOI0 a0COPOEHTY B HABKOJIMILIHE CEPETOBHILIE.

Bumoru 10 poGodoro cepenoBuiia

3rilHO 3 eKCIUTyaTalllfHUMH BHUMOTaMH BUPOOHMKA, HACOC MPU3HAYCHHUM JIsI

nepeKkavyBaHHs PiUH 3 HACTYMHUMHU (P13UKO-XIMIYHUMH BIACTUBOCTSIMU:

Uucrora cepenoBuiia: Pinvaa moBuHHa OyTH YUCTOIO, 6€3 BMICTY aOpa3suBHUX
JOMIIIOK a00 JOBTOJIOBOJIOKHUCTHX BKJIIOYEeHb. Lle 3yMoBiIeHO Mamumu
3a30paMHd MK pOOOYUM KOJIECOM Ta KOpImycoM (0coONMBICTh mepudepiiitHux
HACOCIB), HAasBHICTh a0Opa3uBy MOXXE TMPU3BECTH JO MIBUJIKOTO 3HOCY
IIPOTOYHOI YACTUHH.

XiMiuHa aKTUBHICTH: Marepiaaum Hacoca HEarpecHBHI JO TEpPeKavyBaHOTO
cepenoBuIa (CyMiCHICTh aOCOPOEHTY 3 YaBYHOM Ta JIATyHHIO).
Temneparypuuii pexum: Hacoc pospaxoBanuii Ha poOOTy 3 piAMHAMU

Temmnepatyporo 10 +90°C, 110 3a10BOIBHSIE YMOBHU MPOIECY pereHepaliii.

TexHiuHI IepeBaru AJis MPOCKTY
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-~ KoOMITaKkTHICTB:

00MEKEHOMY MPOCTOP1 TEXHOJIOTTYHOT YCTAHOBKH.

HeBenuki rabGapuTél 103BOJSIOTH IHTETPYBaTH HAcOC B

— CrabinpHicTh xapakrepucTuku: Ilepudepiiini HacocM MeEHII CXWJIbHI J10

KaBITallIMHUX 3pUBIB MPHU HASBHOCTI HEBEIMKOi KUIBKOCTI Tra3y B pIAHHI

(MOpIBHSAHO 31 CTAaHJAPTHUMHU BIAIEHTPOBHMM HAcOCaMH), IO € BaKJIHMBHUM

(hakTOpOM IpH BiIKaYyBaHHI PIIMHH 3 KOJIOHHOTO arapary.

Pucynok 3.10 — Hacoc Calpeda TP 100/A

Tabnuis 3.9 — XapakTepucTHUKUA HACOCY

Calpeda TP 100/A.
[TpOayKTUBHICTE 10 2,4 M>/xB
Crymninb 3axucrty IP 54
Hampyra 220 B
Yacrora 00epTiB 2900 xB?
K1 91,2 %
[ToTyxHICTh 2,2 kBt

3.1 BuOip npuctpoiB BEpXHBOTO PiBHS
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[IporpamoBanuii soriuamii  koutposiep (IIJIK) € mnenTpansHuM enemeHTOM
aBTOMATH30BaHOI CHCTEMHU KepyBaHHs TexHojoriunum mporecom (ACK TII). Lle
Creliajii3oBaHa MIKPOIPOIleCOpHa OOYHUCIIOBaIbHA CHUCTEMa, IO (YHKI[IOHYE B
PEXHMI PEaNbHOTO Yacy, peai3yloun allfOPUTMH 300py JaHUX, JOTTYHOI 0OpOOKH Ta
dbopMyBaHHS KEpPYIOUMX BIUIMBIB Ha BHUKOHABUYI MEXaHI3MH (CJIEKTPOJBUTYHH,

COJICHOIIH1 KJIallaHu, TTIO3UIIIOHEPH TOIIIO).

KpuTepii Bubopy amapaTHoi miargopmu

MeTtononoris Bubopy [1JIK 6a3yeThcss Ha KOMITIEKCHOMY aHaJli31 TEXHIYHUX BUMOT

o0'exta aBToMatu3ailii. KiitouoBuMu geTepMiHaHTaMu BUOODY €:

1. Apxitektypa BBeneHHsA-BuUBeAeHHS (I/O): KinbkicHMII Ta SAKICHUW CKJaj
CUTHAIIB (JUCKPETHI/aHAJIOTOB1), HEOOX1THICTh TaJIbBAaHIYHOT PO3B'SI3KHU.

2. Ob6umcioBasibHa NOTYXHICTh: IlIBuakoais meHTpanbHoro mpouecopa (CPU),
oOcsAT TTporpamMHoi mam'siTi Ta 9ac UKy CKaHYBaHHS TIPOTPaMH, IO KPUTHIHO
JUISL IUHAMIYHHX TIPOIIECIB.

3. Komymnikarmiitai moximBocTi: [lintpumka npomucioBux mportokoiis (Modbus,
Profinet, Ethernet/IP) nns interpaii B SCADA-cucremy.

4. ExcmryaTaniiiHa HamiiHicTh: CTIHKICTh 10 enekTpoMarHiTHuX 3aBaj (EMC),

KJIIMAaTUYHE BUKOHAHHS Ta HASIBHICTh CEPTU(IKATIB IPOMHUCTIOBOI OE3MEKH.

Amnai3 Bumor 06'exta "OcymieHHs razy"

Crnemudika TEXHOJOTIYHOTO TMPOIECY OCYIICHHS ra3y BUMarae Oe3lnepepBHOIO
MOHITOPUHIY 3HAYHOI KIJIBKOCTI TEPMOJUHAMIYHUX NapaMeTpiB. 3T1IHO 3 TEXHIYHUM

3aBJaHHAM, KOH(ITYypallisi CHCTEMH BKJIIOYAE:

- Amnanorosi Bxoau (Al): 20 kananiB (IaT4uKU TeMIiepaTypH, TUCKY, BOJIOTOCTI,
BUTPATH).

- Amnanorosi Buxoau (AO): 5 kaHamiB (KepyBaHHS PETYIIOI0YNMH KIIallaHAMU).
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Huckperni Bxomu (DI): 0 kanamiB (3a 3aBmaHHSM, Xo04a 0a30BI MOy
3a3BU4ail MaroTh BOyaoBaHi DI).
Huckpetni Buxoau (DO): 7 kanamiB (KepyBaHHS HacocaMH, BiACIYHUMU

KJIaITaHaMH ).

Texniyna xapakTepuctuka oOpanoro kontposepa Mitsubishi Electric FX5U-
32MT/ES

Ha ocHOBI MOpPIBHSJIBHOTO aHaji3y PUHKOBUX MPOIMO3HUIIN, SIK 0a30BHI MOIYIb

kepyBaHHsi oOpaHo koHtpojep cepii MELSEC iQ-F — monmens FX5U-32MT/ES.

[le#i BUOIp 3yMOBIEHHUI BHCOKOI MPOAYKTUBHICTIO IIATGOPMHU, IO JJ03BOJIAE

peani3yBaTH CKJIaJHI aJrOPUTMHU KEpPyBaHHS, Ta MOAYJIBHOIO apXITEKTYpOlO, fIKa €

KPUTHYHO HEOOX1THOO TS 3a0e3MeUeHHs MOTPIOHOT KIIBKOCTI aHAJIOTOBUX KaHAJIIB.

KittouoB1 TeXHIYHI IepeBaru Ta XapaKTepPUCTUKU:

1.

3.

BucokonpoaykTuBHE A1po:

KoHTponep ocHalieHo HOBITHIM THIPOILIECOPOM, IO 3a0e3nedye BUKOHAHHS
gorivamx iHCTpYKHiK (LD) 3a wac 34 Hc ($0.034$ wmkc). Ile rapantye
MIHIMQJIBHUM Yac MKy MpOrpaMH Ta BHCOKY PEaKTUBHICTh CHCTEMH Ha

30ypEeHHs], 110 € BAXKIMBUM JIJIs1 TIATPUMKHU CTaO1IBHOCTI TPOLIECY OCYIIEHHSI.
MacmraboBanicTs Ta apxitektypa 1/O:

bazoBuit Omox FXS5U-32MT/ES wmae 16 auckpeTtHux BxomiB Ta 16
TPaH3UCTOPHUX BUXOMIB. Jlns 3a0e3nedyeHHss BuUMor 1mon0 20 aHaIOroOBHUX
BXOJIIB Ta 5 aHAJIOTOBUX BHUXOJIB, CUCTEMA JOYKOMILIEKTOBYETHCS MOAYJISIMU
posumpenns (cepii FX5-4AD/FX5-4DA). BucokomBuakicHa CHCTEMHA IIIMHA
3a0e3mnedye IMBUIKUN OOMIH JaHUMH MDK TIPOIECOPOM Ta MOAYJISIMU

posipeHHs 6€3 3aTPUMOK.

KomyHikaiiitHuii nmoTeHmiami:
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HasBuicte BOynoBanoro nopty Ethernet (miaptpumka Modbus TCP/IP, CC-
Link IE Field Basic) Ta inTepdeiicy RS-485 no3Bosisie jierko 1HTETpyBaTu
KOHTpoJiep 3 manensimu orneparopa (HMI), yacToTHUMHU TIepeTBOpIOBaYaMu Ta

BEPXHIM pIBHEM JHUCIIETUEpHU3aIlii.
HapiiiHicTe Ta 3aXUCT:

KoHTposiep BiAmoBima€e MDKHApOJHUM CTaHAApPTaM  €IEKTPOMArHiTHOI
cymicHocTi (EMC Directive). Tpanzuctopsi Buxoau (tun Sourse/Sink) MaroTh
3aXUCT BiJ mNepeBaHTaxkeHb. KpiM Toro, mnependayeHo €HeproHe3alekHy
nam'siTe A1 30epeKeHHsT JaHUX 0e3 BUKOPUCTAHHS OaTapeWKw, M0 3HIKYE

BUTPATH Ha OOCIYrOBYBaHHS.
Imxenepue cepenouie GX Works3:

[TporpamyBaHHs 3AiCHIOETCA Y BianoBigHOCTI g0 ctanmapry IEC 61131-3,
o niaTpumye MoBu Ladder Diagram (LD), Structured Text (ST) ta Function
Block Diagram (FBD). Ile ngo3Bosiie CTBOpIOBAaTH CTPYKTYPOBAaHHIA,
3pO3yMIIMI KOJ Ta €PEeKTUBHO BUKOPUCTOBYBATH (DYHKI[IOHAJIbHI OJIOKH JJIst

tunoBux 3anad (I11/I-perymtoBanHs, MmaciiTaOyBaHHSI CUTHAJIB).

3 Meroro 3a0e3nedyeHHs (PiI3MYHOrO MIIKIIOYEHHS HEOOX1THOT KITBKOCTI CHUTHAIIB

(20 aHa;moroBux BXOJIB Ta 5 aHAJIOrOBHX BUXOMiB), 0a3oBmii 6110k FX5U-32MT/ES

Mae OyTHM JOYKOMIUIEKTOBaHHWI BIANMOBIIHUMH MOAYJISIMU po3lupeHHs. ba3zoBuii

MOJAYJIb CTAHAAPTHO OCHAIICHWH JuIe NU(PPOBUMHU KaHajaMU Ta OOMEXKEHOIO

KUTBKICTIO BOYJIOBAaHMX aHAJOTOBMX BXOJIIB (3a3BHYail 2 KaHAIM IO HAMpy3i), 110 €

HEJIOCTATHIM JIJIs BUPIIICHHS TOCTABJICHOI 3a/1a4i.

Hwuxde HaBeneHo po3paxyHOK KOHGIrypallii anmapaTHuX 3aco0iB JJisi BiAMOBIAHOCTI

TEXHIYHOMY 3aBJaHHIO.
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3.2 Cneundikanisi apXiTeKTypH CHCTeMH KepyBaHHS

Hns iaTerpamii 20 ananoroBux AatdukiB (curHamu 4-20 MA) Ta 5 BHUKOHaBUMX

MEXaHI3MIB 3 aHAJOTOBUM KEPYBaHHSAM TPOIOHYETHCA HACTyNMHa KOHQIryparis

monyiniB po3mmpenHs cepii MELSEC 1Q-F:

Tabmums 3.10 — kordirypamis moaymnis posuupenns cepii MELSEC 1Q-F

' 3arajibH
Kine XapakTepuct
Tun _ a
Monenn KiCTh, || uka (Ha 1 ' [TpuzHnaueHHs
MO/TYJISI €EMHICTh
IIIT. MOy JIb) .
KaHaJIiB
LenTpanpuuit
32 00YHCITIOBAIIb
bazoBuii 16 DI / 16
FX5U- JIUACKpPET || HUM  BY301,
MOJyJIb 1 DO .
32MT/ES _ Hi KepyBaHHS
(CPU) (Transistor)
TOYKH JTUCKPETHUMU
CUTHAJIAMH.
30ip maHuUx 3
Amnanoro 4 KaHaJIu JTATYUKIB
BE (Bxin: - THCKY,
FX5-4AD 5 20 Al
BBEJICHH 10...+10B / - TEMIIEPaTypH,
A 20...+20MA) piBHS Ta
BUTpATH.
KepyBanns
Amnanoro 4 kanamu | 8 AO (5
PEryIIOI0YUM
BE (Buxin: - || 3amistHO,
FX5-4DA 2 Y KJalmaHaMu
BUBEJICH 10..+10B [/ || 3
Ta
HS 0...20MA) pe3epn)
IPUBOIAMH.
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OOrpyHTyBaHHS KOH(Irypaiii

1.

[Tincuctema 300py nanux (Analog Input): Bukopucranus 5 moaymniB FX5-4AD
3a0e3neuye piBHO 20 KaHamiB BBOAY. Mojayni MIATPUMYIOTH 12-01THY
PO3AUTBHY 3IaTHICTh Ta MAIOTh TABBAHIYHY 130JIAIIII0 MIDK KaHAJIAMH 1 IIIMHOIO
KOHTpOJIEpa, IO MIHIMI3y€ BIUIMB €JEKTPOMAarHiTHUX 3aBajJi Ha TOYHICTh
BHUMIPIOBaHb.

[Tincucrema kepyBanns (Analog Output): st peanizaiiii 5 kaHaiiB KepyBaHHS
He0O0X11HO BUKOpHUCTaTH 2 Moayil FX5-4DA (oCKiUIbKH OJMH MOAYJb Mae 4
kaHanu). Lle cTBoproe anapaTHuid pe3epB (3 BUIbHI KaHAU), IKUH MOXXe OyTH
BUKOPHUCTAaHUN JUIsi MalOyTHHOI MOJIEpHi3allii cHCTeMHU Oe3 J0JAaTKOBHUX
KamiTaJbHUX BKJIa/ICHb.

Eneprernunuii 6anaHc Ta MOHTaX: YCl MOJYJI HIAKIIOYAIOTHCS Yepe3 HIMHY
PO3LIUPEHHS MPaBOpyY BiJl mpoiiecopHoro Onoky. [Ipu mpoektyBanHi madu
KEepyBaHHS CJTiJ] BpaxXyBaTH CIIOKUBAHHS CTPYMY BiJl BHYTPIIIHBOI mHA 5B Ta
24B. 3a HeoOXigHOCTI, cucTeMa MOKe OyTH JOMOBHEHAa MOAYJIEM >KMBJICHHS
(manpuxman, FX5-1PSU-5V), 4kmo cyMapHe CHOXHBaHHS  MOMYJIB

MEPEBUIIUTH MOTYKHICTh BOYIOBAaHOTO JKepenia )KUBJICHHS 0a30BOro OJIOKY.

Taomus 3.11 — Xapakrepuctuku [TJIK Mitsubishi FX5U-32MT/ES

XapakTepucTrKa FX5U-32MT/ES

KinbkicTh anamorosux Bxomie  (Al) 2

Kinekicts ananorosux Buxois (AO) 1

Kinpkicts quckpernux Bxouis (DI) 16

KinekicTe nuckpetnux Buxo/iB (DO) 16

Kusnenns 220B

Po3wmip mam'siti

64,000 xkpokis RAM

[aTepdeiicn Ethernet, RS485

ApK.
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Pucynok 3.11 — ITJIK Mitsubishi FX5U-32MT/ES

Jlns 3a0e3nedeHHs] HeOOXI1THOT KIIBKOCTI KaHaJIB BUMIPIOBAHHS Ta PO3IIUPEHHS

anapaTHUX MOXJIMBOCTEN 0a30BOr0 KOHTpoJiepa 0OpaHO MOAYJIb aHAJIOTOBOT'O BBOAY

MELSEC iQ-F cepii FX5-8AD. 3 ornsiy Ha 3arajibHy KiJIbKICTh JaTUYHKIB Y CHCTEMI,

IIPOCKTOM Hepen6at{eH0 BCTAHOBJICHHA TpPbOX TaKHX MOI[YJIiB. I_[e JO3BOJINTD

MTOBHICTIO ITOKPUTH MOTPEOH B IMAKIIOUSHHI aHanoroBux curamis jgo T1JIK.

JleTanbHi TEXHIYHI XapaKTEPUCTUKU Ta MEPEBaru:

1. CywmicHicTh Ta iHTerpaiuis: Moaynab po3po0JeHO cheriaibHO 1Jii PoOOTH 3

kouTpoJsepamu cepiii FX5U ta FXSUC, mo rapanTtye moBHY CYMICHICThH 3a

BHYTPIIIHBOIO IIMHOKO JAaHUX Ta CIPOIIYE MpOorpaMyBaHHs.

Bxigni kanamm: I[lpuctpiii mae 8 KaHaiiB, KOXEH 3 SKHX MOXe OyTu

IHIUBIIyaIbHO HAJIAINITOBAaHUN HAa pOOOTYy 3 PI3HUMH THUIIAMU CHTHAJIB

(manpyra abo cTpyMm), 110 3a0e3euye THYYKICTh Py MiA00p1 JaTYHKIB.

3. Bucoka TouHICTh IEPETBOPEHHS:

o Po3minbHa 3gaTHICTB: 16 OIT (mO3Bossie (hikCyBaTH HaWMEHINN 3MIiHU

BUMIPIOBAHOT BEJTMYHUHH).

3MH.
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o Tounicts: £0.1% (15t moBHOT mIKamu npu Temnepatypi 25 £5 °C).

4, Buakomis: Bucoka MBHAKICTH  aHAJIOrO-IU(POBOrO  MEPETBOPEHHS
(mpubnuzno 200 MKc/KaHaN) JI03BOJIIE BHUKOPHUCTOBYBAaTH MOAYJIb y
MIBUIKOTUTMHHUX TEXHOJOTIYHUX TPOIECaX.

5. ExcrumyaTtartiiiHi mapameTpu:

o JXusnenns: 24 B mocriiiHOTO CTpyMy (Bil 30BHIIIHBOTO JKepena abo
BHyTpimHboro mxepena [TJIK).

o PoOoumuit niamazon temmepatyp: Bix -10 mo +55 °C (mo3Bosie
BCTAHOBJICHHSI B TMPOMHCIOBUX Iadax KepyBaHHS 0Oe€3 10JAaTKOBOTO
KJIIMaT-KOHTPOJIIO B O1JIBIIIOCTI BUIMA/IKIB).

6. I3omamist: HagBHICTE rajgbBaHIYHOI 1300141111 MDK BXIZHHMH KJIEMaMH Ta

naniroramu kepyBanHus [1JIK migBuiye 3aBaiocTiiKICTh CUCTEMH.

Pucynok 3.12 — Moayas Mitsubishi FX5-8AD

Hns  peamizamii  QyHKIIA [UJIaBHOTO KEpyBaHHS BHUKOHABYMMHU MEXaHI3MaMH

CHUCTCMOIO nepez[6aqu0 BHUKOPHUCTAHHA CHGI_[iaJ'II)HOFO aJalrepa aHaJOroBOro

BuBogy MELSEC iQ-F cepii FXS5-4DA-ADP. lleii wmoayns 3a0e3neuye

MEePETBOPECHHS NU(PPOBUX KOMaHJI KOHTpoJiepa B YHI(IKOBaHI aHAJOTOBI CHUTHAIIA

(manpyra abo cTpym).

TexHiuHI XapaKTEPUCTUKHU Ta TIEPEBaru:

ApK.
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ApxiTekTypa Ta cyMicHICT: Monaynb BHUKOHaHO y ¢opMaTi aganrtepa, IO
MOHTYEThCS 3 JIIBOTO 00Ky nporecopuux MoaymiB cepiit FX5U ta FXSUC. Le
JIO3BOJISIE  KOMIIAKTHO  PO3MICTUTH  oOJagHaHHS  0€3  BUKOPUCTAHHS
nomatkoBoro mictst Ha DIN-petfirri.

Kananmu xepyBanus: Ilpuctpiii Hamae 4 He3zanexHUX BHUXITHUX KaHaiau. Lle
JI03BOJISIE OJTHOYACHO KEpyBaTH UYOTHpPMa DPI3HUMHU TMpoliecamu (HAIPUKIIA,
MOJIO’KEHHSIM YOTUPHOX KIIanaHiB a00 MIBUAKICTIO YOTHPHOX JBUTYHIB).
Bucoxka tounicte (Po3ainbpHa 31aTHICTE): 16 OIT.

- o we mnmae: Ile 3a0e3neuye HaA3BUYAWHO IIJJABHE PETYJIOBAHHS.
Jiama3oH BUX1JHOTO CUTHATY AUIMTHCSA Ha 65 536 KpoOKiB, 110 JT03BOJISE
YHUKHYTH "CXOAMHOK" MPU 3MiHI KEPYIOUOTO BILIUBY.

Excrutyarartiiiina HaaiiiHICTh:

- Kusnenns: 24 B nocTiiHOTO CTpyMy (IHTETPYETHCS B 3arajbHy CXEMy
YKUBJICHHS IITUTa aBTOMATHKH ).

- Temneparypuuii pexum: PoOGorta B mianmazoni Big -10 mo +55 °C

3a0e3neuye cTablIbHICTh XapaKTEPUCTUK Y MPOMHUCIOBUX YMOBAX.

Pucynok 3.13 — Moayns Mitsubishi FX5-4DA-ADP

SAx anpTepHaTUBY PpO3AUIBHIN apXiTeKTypli (CUCTEMHUH OJIOK + MOHITOp),

BUKOPUCTOBYEThCS TPOMHUCIOBUIN mMaHenbHui komm'torep Advantech PPC-3151.
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Jlanuii npucTpiii siBisie 06010 MOHOOJIOUHY CHCTEMY, pO3pOOJIEHY CHEIlalbHO AJis

eKCIUTyaTalii B OPCTKMX yMOBaxX IPOMUCIOBOrO CEpEeOBHINA, L0 3abe3neuye

MiBUIIEHY BiIMOBOCTIMKICTh CHCTEMH KEPYBaHHS.

TexHiuyHa XapaKTepUCTUKA:

1. KoHCTpyKTMBHE BUKOHAHHS:

— Ilpuctpiii BukoHaHo y Oe3BeHTHWISITOpHOMY (fanless) koprmyci, w10
BUKIIIOUAE 3aTSATyBaHHS TMHIY BCEPEAMHY CHCTEMH OXOJIOJDKCHHS Ta
3HIKY€E PU3UK MEXaHIYHUX MMOJIOMOK PyXOMHUX YaCTHH.

- Ilepenns manens Mae cTymiHb 3axucty IP65, mo 3abe3neuye mMoBHY
MUJIOHETIPOHUKHICTh Ta 3aXUCT BIJ] CTPYMEHIB BOJIM, JI03BOJISIOUU

IIPOBOJIUTH CaHITapHy 00pOOKY poOOUYOro Micus oneparopa.

2. OOuucioBalibHA MOTYXHICTB:

- Kowmn'torep 0azyerbcsi Ha mporecopax Intel Core 13/15 (mokosiHHS
Desktop), mo 3abe3neuye JOCTaTHIO MPOMYKTHBHICTH IS OOpOOKH
BEJIMKUX MAaCHUBIB JJaHUX y PEATbHOMY 4aci, apXiBallii 3MIHHUX MPOIIECY
Ta reHepalrii 3BITIB.

- Ilincucrema mam'saTi mnependadae BUKOPHCTaHHS  TBEPAOTUIHBHUX

HakonuuyBauiB (SSD), cTiiikux 10 BiOpaIiiHUX HaBAaHTAKEHb.

3. 3acoOwu Bi3yai3allii Ta BBOIY:

- Jliaronans expana: 15 mroimiB (moctymHi Mmoaudikarii go 21.5"), mo €
ONTUMAJLHUM JIJIs BiIOOPaKEHHSI MHEMOCXEM.

~ CeHcopHHil ekpaH: S-TIPOBIAHUN PE3UCTUBHUMN (IO3BOJISIE MPAIIOBATH B
pykaBUukax) a00 €MHICHHH, IO YCyBa€ MOTpeOy B BHUKOPUCTAHHS

KJIaBlaTypH Ta MUIII1, 3a011a/KYI0UYU TIPOCTIp y madi KepyBaHHS.

4. Komynikauiiini intepdeiicu:

- HasBuicth n1BoX HezanexxHux noptiB Gigabit Ethernet no3Bossie ¢hiznuno

po3aimT Mepexy moiapoBoro piBas (3B's130k 3 [TJIK FX5U) Ta odicny

ApK.
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Mepexy MiAnpueMcTBa (mepenada 3BITIB), IO MiJBUILYE KiOepOe3meky

CHCTCMU.

- BOynosani noptu RS-232/422/485 3abe3neuytoTh NpsiIMy CYMICHICTD 13

IPOMUCIIOBUM 0OJIaIHaHHSAM 0€3 BUKOPUCTAHHS MEePEXiTHUKIB.

Pucynok 3.14 — Advantech PPC-3151

Jns 3a0e3rmeueHHsl )KUBJICHHS KOMIIOHEHTIB CUCTEMHU OyJIo OOpaHO KEpeso
xuBjeHHs BupoOHHMITBa Mean Well. Bubip mporo OpeHIy IpYHTYEThCS Ha
pe3yibTaTax aHaizy pPUHKY, 110 MiATBEPAUB ONTUMAJIbHE CITiBBITHOIICHHS
HOMIHAJIBHOI MOTY>KHOCTI, EKCIUTyaTal[liHO1 HaAlitHOCTI Ta BapTOCTi. [IpucTpiii
rapantye cra0uTi3alil0 BHUXIJIHOI HAampyrd Ta OCHAIIEHUH BOYIOBAaHUMU
KOHTYpaMH 3aXHCTy BiJ KOPOTKOTO 3aMUKaHHS 1 MEpPEBaHTaXEHb, IO €

KPUTUYHUM JJ1 O0€3MeUHO01 poOOTH JATYMKIB Ta KOHTPOJIEPIB

[Tincucrema >KMBJICHHS pealli3oBaHa Ha 0a3i OJIOKy uBjIeHHS koMmmanii Mean Well,
[le pimeHHs TPUAHATO 3a TIACYMKaMU TOPIBHSUIBHOTO aHANI3y PHUHKOBHX
NPOMO3HUIIM, J€ KIIOYOBUMH KPUTEPIIMH BHUCTYNAIM €HEProe(eKTUBHICTD,

BIJIMOBOCTIMKICTh Ta OFOJIKETHI OOMEKEHHS.
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Pucynok 3.15 — biok sxuBnenns Mean Well

BI/IKOpI/ICTaHHH JaHOI'O 6HOKy JKHUBJICHHSA JO3BOJISIE:

3abe3neunTH CTaOUIBHUM CTPYMOM IIHPOKE KOJIO CHOKMBAUIB: BIJl YYTIMBHX
BUMIPIOBAJIbHUX JATUYMKIB 10 BAKOHABUMX MEXaH13MIB CUCTEMU KEPYBaHHSI.
[ligBUIIMTH  3arajbHy NOPOAYKTUBHICTH CHUCTEMH 3aBISKH  MIHIMI3alli
MyJibCcalllii HampyTH.

["apanTyBaTu Oe3reKy 00J1aJHaHHS 3aBASKH IHTETPOBAHUM CUCTEMAM 3aXHUCTY.

Tabmumg 3.13 — Xapakrepuctuxu YIT

AE-200
[ToTyxHICTh 2,2 kBt
Bxinna Hanpyra 220B
Buxinna Hanpyra TpH Pazu 220B
Buxinna gacrtorta ctpymy 0—-600 I'rg
BxinHa yacroTa cTtpymy 40-65 T
3axucT Bif KOPOTKOTO 3aMHKaHHSI, IEPETPiBYy, IEPEBAHTAKCHHS
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Pucynox 3.16 — Yacrotauii neperBoproBaad AE-200
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4 PO3POBKA ITPOI'PAMHOI'O 3ABE3IIEYEHHA BEPXHBOI'O
PIBHA CUCTEMHA

4.1 IlodynoBa rpagiyHoro intepgeiicy KOpucTyBaya-oneparopa.

4.1.1 CtBopenHsit HOBOro npoexkty B WinCC
Jis  cTBOpeHHs TpadivyHOrO TPEICTaBICHHS CHCTEMH KOHTPOIIO TPOIECY

OCYIIYBaHHSl Ta3y 3 MIJKIIOYEHHSM HOro J0 KOHTpoJiepa HEOOXITHO BUKOHATHU
HACTYTHI Jii:

cTBOpUTH HOBUM MpoekT B WinCC;

B Graphics Designer HapucyBaTu Bi3yaJlbHUN BUTJIS MPOIIECY;

CTBOPHUTH TETH JIJI KOXKHOTO €JIEMEHTA Bi3yaJIbHOTO 300paKCHHS CUCTEMU;
MIJIKJIIOYUTH TETH J0 Bi3yaJlbHUX €JIEMEHTIB CUCTEMH,

CKOMIILITIOBATH pe3yibTaT poOOTH;

st ctBopenHs HoBoro mpoekTy WinCC noTpiOHO BUKOHATH HACTYITHI Jii:

a) 3amyctutn WinCC, mis nporo Buoparu meHro IlTyck,Simatic, WinCC, Windows
Control Center.

b) B mianoroBoMy BikHi, iK€ MpU IbOMY 3 sIBUJIOCS, 00OpaTu ,,cTBoputH Single-User”,

BBECTH HA3BY Ta pO3TAlIyBaHHS CBOTO MTPOEKTY.

B) Ilicns 1iporo 3’sIBUIOCS BIKHO 13 CTBOPEHUM MPOEKTOM

st Toro, mo0 CTBOPUTH Bi3yaldbHE 300pa)KE€HHS CHCTEMH, MOTPIOHO BHUKOHATH
HACTYIIHI JIii:

a) 3amyctutu Graphics Designer, 1 bOro mMoTpioOHO 3HAWTHU HOTO B ,,LOJIOBHOMY
JepeBl” MPOEKTY, Ta B KOHTEKCTHOMY MEHI0 oOpatu ,,Open”. 3anmyctuthbesi Graphics
Designer, BIKHO SIKOTO Ma€ BUIJISII (IUB. pUCYHOK 3.1).

0) s cTBOpeHHs 1HOUKATOpIB pexkumy pobdotu B Ojori Object Palette oOpartu
3akyanky Standart, B 3aknafii Biakputu nanky Standart Objects, 3HailTH eneMeHT
Circle 1 nmepersirnyTu Horo B pobounii mpoctip. Takum MeToaoM OyJi0 CTBOpPEHO 2

1HAMKATOPH PEXKUMY POOOTH CUCTEMHU.

ApK.
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f Graphics Designer - [NewPdl1.Pai]
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Pucynok 4.1 — 3oBHIIHINA BUIIIsA rpad1yHOro Au3aiiHepa
B) ExpaH i1Haukamii CK1IafaeTbcsi 3 YOTUPHOX CEMU CETMEHTHUX 1HIMKATOPIB.
KoHuii cermMeHT 1HAMKaTopa CTBOPIOETHCS 1HAMBIAYaIbHO, B TaKiil MOCIIJOBHOCTI.
B Onomi Object Palette moTpioHo oOpaTtu 3aknaaxky Standart, B 3akiaaii BIIAKPUTH
nanky Standart Objects, 3HaliTu enemeHT Rectangle 1 mepeTsiruyTu iioro B podouunii
POCTIp.
B pe3ynbraTi BUKOHaHOT pOOOTH OTPUMAHO peasibHE Bi3yaldbHE 300paKeHHS MPOIECY

KEpyBaHHS 00’ €KTOM.

4.1.2 CtBopeHHs TeriB Ta no0ya0Ba inTepgeiicy
Teru ctBoproroThest B WinCC, ixH1 3HaU€HHS PO3IMOAUIAIOTHCS TT0 BCIH CUCTEMI

MeHe/pKepoM faHuX. Lli Term MOXyTh SBJISTH COOOI BHYTPIIIHI OOYHMCIICHHS,
IpaHUYHI 3HAYEHHS, PE3yJbTaTH MITKIIOUYEHHS a00 MPOCTI CUCTEMHI MOJil, Takl SK
qac, /i MUIIICI0 HATUCKAHHS KOMOIHaIIi KJ1aBiil, a00 HaBITh 3HAYEHHS BUMIPIB.
BuauisaioTh HacTynHI TUOM TETIB: 30BHIIIHI, BHYTpIIIHI TErd 1 TEru KaJpiB
MMOB1JJOMJICHb.

30BHIIIHI TErW BUKOPUCTAIOTHCSA M7 300py 3MIHHHUX Mpouecy. BHyTpimHi Teru
CIIyKaTh JJi1 30epiraHHs 3HaYeHb 1 CTaHIB B CEpEAUHI CUCTEMHU.

JIBIIKOBI 1 aHAJIOTOBI TETH € KOMIIOHEHTAMH PEIaKTopa PeecTpallii TeriB, SK1 MiCTSTh
apxiBHI BJIACTMBOCTI 3HAYEHH MPOIIECY (30BHINIHIX TETiB) 1 BHYTPIIIHIX TETIB.

Teru kaznpiB MOBIJOMIIEHb, OJIHA 200 KUIbKa TOYOK BUMIPY MPOLECY MOXKYTh OyTH

3rpymoBaHi B Ter Kaapy mnoBigomsieHHs. llel Tum mnepenmayi HaigacTiie
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3aCTOCOBYETHCSI TIPU TMPOTOKOJIIOBAHHI Jy)K€ IMIBHIKUX TpOIeciB, abo Koiu 30ip

naHuX BUKOHyeThcsi B Onokax [IJIK. B 3aranpbHOMY BHUMNaAKy BUKOPHUCTAIOTHCS

JIB1IiKOBI, a00 aHamoroBi 3Ha4ueHHs [11].

Term wmoxyts 3Haxomutucss B mam saTi [IJIK ab6o inmmx mpuctpois. WINCC

BUKOPHUCTOBYE TETH JIJII BHECCHHS JUHAMIKU Ha eKpaH. Teru 30epirarotbes B i€papxii

Tag Management (Ynpasniaas Teramu).

[ITo6 BHEecTM AWHAMIKY Ha €KpaH OyJI0 CTBOPEHO TETHU IJisi KOXKHOTO €JIEMEHTa

cucteMH. /{751 cTBOpeHHsI TeriB MOTpiOHO BUKOHATH HACTYIIHI Jii:

a) B nepesi mpoexTty 3HaiiTu Tag Management [ | Add New Driver, Ta 3a qomoMorozo

KoHTeKcTHOro MeHro foaatu apaiteep SIMATIC S7 PROTOCOL SUITE, pucynok

3.2 ta3.3.

4§ Comouter

1 ora
£ J Aar
4 T2

Fing,

Properties

é Pe(mv‘? ;;-1.1)'*:3'
= Global Script

;

Text Lbrary
User Admmnistrator
CrossReference

'yll‘h:ma; tags
§ smmaric s7 protocol sutte

Pucynok 4.2 — JlonaBanns apaiiBepa

Add new driver
Nanka: [ . bin _'_] CT '
=9 SIMATIC S5 Programmers Port A5511.CHN =) System Info.CHN
) SIMATIC S5 Serial 3964R.CHN = Windows DDE.CHN
=ISIMATIC 57 Protocal Suite, CHN.

= SIMATIC TI Ethernet Layer 4.CHN
= SIMATIC TI Serial CHN

= SIPART.CHN
< >
Urn waina:  [SIMATIC 57 Protocol Sute

Tun daiinos: IthCC Communication Driver (*.chn) LI Otmera

Pucynok 4.3 — Bubip apaiiepa

0) Y Bikui, Connection properties MOTpIOHO HaJAIITYBaTH NapameTpu, 0OpaTu

Datatype (Tun manux) Binary Tag (binapuuii Ter), BCTaHOBUTH TEpeMHUKad Ha

Project-wide update. AHanOriYHUM YMHOM TMOTPIOHO CTBOPUTH TETH YIS KOXKHOTO

€JIEMEHTa, 3 BIJMOBIJHUMHU Ha3BaMH Ta IMapaMeTpamu.

3MH.

Apk.

N2 dokym.

[lidnuc fama

Apk.

KPM.AKCwMm-25.00.00.000 IT3

72




@ Computer
= Tag Management

+ =¥ Internal tags

- SIMATIC 57 PROTOCOL SUITE

I;';JJ;t"r New Driver Connection...
Slot pL¢  System Parameter
TCPJIP
PROFIE

Industr
+ Named  Properties

Find...

[l

E= Structure tag
-'r Graphics Designer
:_':l Alarm Logging

JJ Tag Logging

&P Report Designer

:i’ Global Script

Text Library
User Administrator

B CrossReference

Pucynox 4.4 — CtBOpeHHS 3B 43Ky 13 ipaiiBepom

Connection properties

General |

Name:  |NewConnection

Properties

Unit: |

Server List

=

SHOOTER

| 0K I OrmeHa J Cnpasxa I

Pucynox 4.5 — Bikao Connection properties
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Po3pobnennii

g vComputer

= 4] Tag Management
+ =4 Internal tags
- & SIMATIC 57 PROTOCOL SUITE

- PROFIBUS .
.
IndusrielEthernet. | Ne* Growp...
+ | siot PLC e T
+ TCPR{IP Find...
+ PROFIBUS (1I)
+ Industrial Ethernet {
+ Mamed Connections
= Structure tag
-*~ Graphics Designer
'_E] Alarm Logaing Duwete
JJ Tag Logging Properties

é Report Designer ——

<

= Global Script

Text Library
* User Administrator

8 CrossReference

iHTepdeiic

Pucynox 4.6 — CTBOpeHHS TeTiB

KOpHUCTYBada-oI1cparopa CKIada€TbCA 3

Habopy

MHCMOCXCM, SIK1 CXEMaTUYHO HpI/IB’HBaHi a0 3arajbHOI CXEMH IIponeccCy oCymyBaHHA

ra3y. Ilicns mpoBeneHoi poOOTH BIAKOMIUIIOBAB MPOEKT, HATUCHYBIIM BIANOBIIHY

KHONIKY Ha maHem. B pesynapTaTi KOMMUIAIIT mMOsBWIOCS BikHO Runtime 3

pe3yibTaTamu, B IKOMY MOKHA [IEPEBIPUTH PABUIIBHICTH pOOOTH.

Tag properties

General | Limits/Reporting |

Properties of Tags

Hame IRIVeﬂﬂ

Datatype : I Unsigned 16-bit value

Length:

Address: [

Adapt format [WondT olnsignedword
7 Linear scaling

oKk |

Cnpaska '

Pucynoxk 4.7 — Bikno Tag properties

3MH.
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. Compuber
- n Tag Management

= J Alarm Logaing
4 Te9Loggng
&3 Report Designer
:‘:" Global Script
% Text Lbrary
User Administrator

8 CrossReference

1ﬁu‘l Tag growp
) @CurrentUser Text tag 8-bit character sat

. { Internal tags SiTusk Unsigned 16-bit value
SIMATIC ?T PROTOCOL SUITE “jRwvenit Unsigned 16-bit valos
¥ . :;‘i':;ﬁ:_r,:c"”nw _:JP'«em: Ursigned 16-bit value
Ir-!uslli:' ["r.::-r et :‘p sy Uniigned 16-3k vake
] Skt PLC ZJ’eT:pl Floating-point number 64-bit IEEE 754
£ 1cPitP - Temp2 Floating-point number 64-bit IEEE 754
PROFIBUS (11) Jremp3 Floating-point number 64-bit IEEE 754
Industrial Ethernet (I1) i Tempd Floating-point number 64-bit IEEE 754
Named Connections A Tus2 Ursigned 32-bit value
= Sructure tag :J Tus3 Unsigned 32-bit value
- Graphics Designer iTuskd Ursigned 32-bit value

Pucynox 4.8 — BikHO CTBOpEeHUX TETiB

HaCTyr[HHMI/I KpOKaMH € BHU3HAYCHHA BHMOI' OO0 OHGp&TOpCBKOI CTaHIIﬁ BCPXHBLOI'O

PI1BHSI Ta pO3pOOJICHHS BI3yalbHOTO MIPOrPaMHOTO 3a0e3MeUeHHs A1 KOPUCTyBaya.

4.2 BukonyBaHi ¢pyHKIii Ta CKJIaJ 0nepaTOPCHLKOI CTAHIIT

OnepaTtopchka CTaHIlis MPU3HAYEHA JJII KOHTPOJIO Ta ONMEPATUBHOTO BiTOOpaKEHHS
iH(dopMarllli mpo XiJ TEXHOJOrIYHOrOo MpoLecy , a TaKoX IS JHUCTaHLUIMHOTO
KEepyBaHHS.

Omnepatopceka cranuist otpumye iHpopmaniro Big IIJIK Simatic.

3a 1I01OMOT00 OTEePaTOPCHKOT CTAHIIT BUKOHYETHCS:

— TpeAcTaBiieHHS — iHGOpMaIi NpOo  CTaH  TEXHOJOTIYHUX  TapameTpiB
(TemmepaTypa, THCK, Mepemnaa THCKY, TOILIO) Ta MOJIOKEHHS 3aIlipHO-PETyIIOIYO0i
amapatypu;

— JIUCTaHIIiHE KepyBaHHS BUKOHABYMMHU MEXaHI3MaMH;

— CHUTHai3alisd Npo TEXHOJIOTIUHI Ta MPUIIAIHI TOMUJIKH;

— aBTOMaTuyHa ctabumi3allis piBHsA B abcopOepi, mogaui razy ta PIIETly;

— peecTpallisi BAHUKHEHHS TOMUWJIOK 1 TaHUX B apXiBl.

ApK.

KPM.AKCwMm-25.00.00.000 IT3

3mH. | Apk. N2 dokym. lidnuc | Aama

75




[Hdopmaris npencTaBiIsieTbCa HA €KpaHi MOHITOpA Y BUIJISIAI MHEMOCXEM, HU(POBHUX
3Ha4YeHb, OaporpadiB (CTOBMYMKIB), CHUCKIB, TpadiKiB 1 TEKCTOBUX MOBIIOMJICHb.
Curnanizanisi CBIIYMTh NPO TOPYIICHHS X0y TEXHOJIOTIYHOro Ipoiiecy abo mpo
HECMPABHOCTI TEXHIYHMX 3ac00iB KepyBaHHs. (s curHamizaiii BUKOPHUCTOBYETHCS
KOJIbOPOBE BHIIJICHHSI.
OmnepaTopchKka CTaHIIiS CKIAIA€ThCS 3 alapaTHUX 1 IPOrPaMHHX 3aCO0iB.
Jlo ckiagy anmapaTHUX 3ac001B OMEPaTOPCHKOI CTaHIli BXOAATh HACTYITHI MPUCTPOI:
— TaHEeJIbHHUIA KOMIT IOTEP 3 IEKUTbKOMa MOHITOPaMU;
— MHuIa;
— KJaBiaTypa.

[Iporpamue 3a0e3nedeHHs] ONEpPaTOPCHKOi CTAHIl CKIAJAETbC 3 JIBOX

KOMITOHEHTIB:
— 0a30BOro MPOrpamMHOTo 3a0€3MEeUCHHS;
— MPOTrpaMHOro 3a0€3MEeUEHHs CIOXKMBaya (IPUKIAIHOTO).
ba3oBe mnporpamHe 3a0e3neyeHHs € YHIBEpCaJbHUM, TOOTO HE 3aJE€KUTh BiJ
XapakTepy TEXHOJIOTTYHOTO MPOIIECY 1 0COOIUBOCTEN CUCTEMH KEPYyBaHHS.
B pom 6a3oBoro mporpamMHoOro 3a0e3ledyeHHs B  ONEPaTOPChKiA  CTaHIIi
BUKOPHUCTOBYETHCS orepariiiina cucreMa Microsoft Windows.
[Iporpamue 3a0e3nedeHHs] cHokMBada (MPUKIAAHE) MPALIOE MiJ KepyBaHHSAM
0a30BOro mporpamMHoro 3abesneueHHa. BoHO po3pobiieHe 3 ypaxyBaHHSIM

KOHKPETHOTO MIPOEKTY aBTOMaTH3aIlii.

4.3 THCTPYKIisi KOPUCTYBa4a AJisl POOOTH 3 MPOEKTOM

Hapenena rosioBHa ¢opma mpoekty. IIporpama aBTOMaTUYHO aKTUBI3YETHCS 3
npaBaMu JI0CTyny KopuctyBada «Ormepatop». B BepxHiil yacTHHI rOJOBHOTO BIKHA
porpamMu BigoOpakaroThCS OCTaHHI MOBIIOMJICHHS TIPO 3MiHY CTaHy OOJIaJHAHHS,
npo nomnepemkeHHss ado Tpusory.llpu BUHHMKHEHH1 aBapiifHOi cuTyalii KiaBima 3

Ha3BOIO BiJIOBITHOT MHEMOCXEMH BULISIETHCS YEPBOHUM KOJBHOPOM.

Takox y BIKHI B1IOOpaKa€ThCA HOMEP BEpPCii MPOrpaMHOrO 3a0€3MEUYCHHS Ta

iH(dopMaIliss Ipo aBTOPU30BAaHOTO KopucTyBada. Ha MHemocxemax 300pakaroThes

ApK.
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YHCIIOBl 3HAYEHHS KOHTPOJIbOBAHUX MapaMeTpiB, CTAH TEXHOJOTTYHOTO 00JIaHAHHS,

AK€ TiJUIsirae apToMaTHu3allli, aBapiiiHa CHUTHaJI3allisg Ta I1HAUKAIlS TPUYUHU

BUHUKHEHHS aBapii (7151 OKpeMuX 00’ €KTIB).

[Ipu BuxoJ1 mapamMeTpiB 3a JIOMYCTUMI MEXI iX YHMCJIOBE 3HAYECHHS BiJ0OpakaeThCs

Ha >)KOBTOMY (DOH1 IIpU MONepeHKyBajbHIN curHatizamii abo Ha yepBoHOMY (OHI TPU

aBapiiiHIN CUTHAI3AII, @ TAKOX CYIPOBOJIKYETHCS PEECTPAITIEI0 B KYypHAII.

Tunosi ITO3HAYCHHA, SIK1 BHKOPHUCTOBYIOTBCA B MHCMOCXCMaAX, HpCI[CTaBJIGHi B

tabymi 4.1.

Tabnuus 4.1 — Tumnosi Mo3HaYeHHs, K1 BAKOPUCTOBYIOTHCSI B MHEMOCXEMaxX

[Ho3HayeHHsA Onuc
T 16.4 °C TexHomNOTiIYHMIT MTapamMeTp B HOPMi
T 16.4°C [Tpob6ieMu 3 JaBaveM.
Buxii TEXHOJIOTIYHOIO MapaMeTpy 3a Mexl
0l 16.4°C

MoTepeKyBaIbHOI CUTHATI3aITI].

Buxii TEXHOJIOTIYHOTO TMapaMeTpy 3a MexI

aBapiHOI CUTHAITI3aIlli.

] TPY60HPOBiIl PIETy
Tpy6onposing HIAETy
TpyOompoBin razy
— Perymntorounit KJIaIaH B IPOMIKHOMY|
[ ] MOJIO’KEHHI1
ZT205%
00 | Peryirorounit KJianaH 3aKpUTUN
100,

Perymorounii KianaH BiIKpUTHN

BiaciuHuii KianaH 3aKpuTHi

3MH.

T
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‘% Binciunuii knanaH BiIKpUTHH

BUKIHUK OTIISA0BOI MHEMOCXEMHU IEXy 3IIHCHIOETHCS HATHCHEHHSAM KiaBimm «L{ex»
y TOJIOBHOMY BIKHI ITPOTPaMH

Ha MHeMocxemy BHBOUTHCS y3araabHeHa iHpopmarris mo adbcopbepax mexy :
BUTpATY Ta3y uepe3 abcopoep;

TeMIepaTypa ra3zy Ha Buxoi adbcopbepa;

TeMIlepaTypa ra3y Ha BXoi abcopoepa;

Butpary P/IEly;

piBens JIEI" Ha rmyxiit Tapin;

pIBEHb KOHJICHCATY;

MOJIOKEHHS PETYJIIOI0YNX KiamaHiB Ha nojadi Ta ckual JEly;

MOJIOKEHHS PETYJIOI0UMX KilanaHiB Ha nojavl ta ckuai JAEly;

MOJIOKEHHS PETYIII0I0YOro KilanaHy rasy.

Jlns BuOOpy BiKHA 3 JIeTajdbHOIO 1H(OpPMAIED HEOOXITHO KIALHYTH MO HOMEpPY
abcopOepa.

Ha ornsanoBiii MEemocxemi «llex» MokHa 3MIHIOBATH 3aBAaHHS PETYJSATOPIB PiBHA

Ta BUTPATH.

ApK.
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MNoaava rasy

Pucynok 4.9 — OrnsimoBa MEHEMOCXEMA 1IEXY
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Ha w™Huemocxemi ‘“AOGcopOep” BHBOOUTHCS JeTalbHa 1H(GOpMALis MpPO CTaH

abcopbOepa.

Pucynox 4.10 — Muaemocxema “Abcopbep”

VY BepxHiil 4acTWHI pO3TAlIOBaHI KHOMKW IMEPEeXoay Ha MHEMOCXEMH 3 JIeTajJbHOi

1H(popMali€ro 1o 1HIUX abcopbepax.

Apk.
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Ha MHeMocxemy BUBOJSITHCS HACTYITIHI MApaMeTPH:

TemmnepaTypa y BUXIJIHOMY Tra30lpOBO/Ii

TemnepaTtypa y BXiZTHOMY ra30IpoBOi

Temnepatypa PJIEI" Ha Bxom1

Tuck y BUXiIHOMY ra30mpoBO/ii

Tuck PJIEI" Ha BXOA1

[lepenaa TUCKY y BUX1AHOMY T'a30MpPOBO/I

[Tepenan Tucky PJIEI" Ha BXo/1

[lepernan THCKY Ha Hacasil abcopbepa

[lepenan Tucky Ha inbTperemenTax adbcopoepa

Pisenp HJIEI Hajn riryxoro Tapijakoro

PiBeHb KOHACHCATY MiJ] TJIYXOK TapiIKOIO

[TomoxenHs perymoodoro kianana razy FV01201

[Tonoxenus perymorouoro kinanana HAETD LV01301

[Tonoxenus perymotouoro kinanana PAET FVV01205

[Ipyn migBemeHHI Kypcopa «MHUIIKKH» 10 TEXHOJOTIYHOTO TapamMeTpu 3 SBISE€THCA

MiJKa3Ka 3 OMKUCOM JIaHOTO MapameTpy.

KepyBaHHsS BHKOHAaBUMMHM MEXaHI3MaMU 3IIMCHIOETHCS IIUISIXOM 3MIHHM 3aBJaHHS

koHTypy III/[-peryntoBaHHs B aBTOMaTUYHOMY pPEXHMI a00 MOJIOKEHHS KJalmaHa B

PYYHOMY PEXKUMI.

JI1st mpUCKOpEHHST BUKOHAHHS I ONEPaTopoM, PyYHE IMOJIOKEHHS KilarmaHa MO>KHa

BBECTH Oe3mocepeiHb0 3 MHeMocxeMu abcopOepa.

BIIMOBITHE ToJIe BBOMY (puc. 4.11).

Jmga uporo mnpuzHaueHe

3mH. | Apk. N2 dokym. lidnuc | Aama
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Pucynok 4.11 — ITosie BBOY AJ1s1 py4HOTO BBOAY JIAHUX

[Ipu aBTOMaTHYHOMY pETYNIOBaHHI, 3aBJaHHS MapaMeTpy 3[IHCHIOEThCS Ha IO

BBOJIY 3 OinnM horOM (puc.4.12).

3,2m3/ron

Pucynox 4.12 — Ilonie BBOy 1715 3aB/IaHHS IMapaMeTpPiB

MHeMocxeMH CKJIalaroThesl 3 00’€KTIB. Y MPOEKTI YCTAHOBKU OCYIIYBaHHS Ta3y

BUKOPHUCTaH1 HACTYMHI 00’ €KTH:

AHAJIOTOBU MapaMerp;

pETyIIOIYNIA KJIaIlaH;

BIJCIYHUHN KJIamaH;

KOHTYD PETYJIIOBaHHS.

HanamryBanHst 00’€KTIB 3IIHCHIOETHCS 3a JOTMOMOIOIO JIOJATKOBUX BIKOH, IO

B1I0OpakaroThCs TICIS KJIAllaHHS MHIIKOIO 110 00’ EKTY.

ApK.

KPM.AKCwMm-25.00.00.000 IT3 g2

3mH. | Apk. N2 dokym. lidnuc | Aama




O0’exT «AHANIOroBUIl MapamMeTp» MPU3HAYCHHH [UId BiOOpaKeHHS 3HAYCHHS

TEXHOJIOTIYHOTO TapameTpy, HaJAIITyBaHHS Jlala3oHy BUMIPIOBaHHS JaBaya Ta

BBEJICHHS TPaHUILlb

[TorepexyBanbHOT Ta aBapiitHoi curHamizaiii. O0’eKT Mae 4 BiKHA. aBEJACHO BIKHO

JIarHOCTUKH, HAa SKOMY BIJOOpa)KEHO 3HAYCHHS TEXHOJOTIYHOTO IMapaMeTpy y

qUCJIOBOMY BI/IFJIH,Z[i

I[iaFHOCTI/IKa ITIOMMJIOK.

B MapameTp npouecy
' Asap MAX [

18,00 ey
+16'un Monepeax MAX[ 0.3 w3iron
+

' Monepemx MIN [
Mo Agap MIN [
+12,00 MomMunkm
+10.00 [ KaWan He nigegnan/ IDD

+8.00 [ KaWan He aKTuEiaoBaH/ACT

+6.00 [ O6p.npoecaallOOR

_,4'00 [ MepencewHOOR

+2'00 [ HikH aianasoH

+0.00 [ BepxaianaaoH
x [70|F5 bl (3| 2 =

RS u; 7

Ta Yy BUIISAIL

ricTorpaMu, CIpalfOBaHHS CHUTHaII3aIlli,

L

Jliama30HH BHMIPIOBAHHS Ta TPAHHTH] YCTABKH

[Mpadix

TToB1iTOMIEHHS

J[1arHOCTHKA

Pucynox 4.13 — O6’ekT « AHAJIOTOBUH TTapaMeTp»

dopma «I"padik» € IHTYITHBHO 3PO3yMLIOIO.
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=l s ROILIN

200 -

1:54:00 PM 1:56:00 PM

x | 2|F|a|3d) 2 x

Pucynox 4.14 — Ilpukinan BikHa «I"padik»

KoHTypu peryntoBaHHS MOKa3aHl HA MHEMOCXEMI JETaIbHOTO Oriisiry abcopOepa 3a
JIOTIOMOTOI0 CTPIJIKH, 1110 MPOXOAMUTH BiJl MApaMeTpy PETyJIIOBaHHS 0 BUKOHABYOIO

MEXaHi3My.

: ZT301%
M
=
124 .4

Pucynok 4.15 — KoHTyp peryntoBaHH

O6’exkt «KoHTyp perymoBanHs» Mae 4 eIeMEHTU: KepyBaHHS, Trpadik,
MOBITOMJICHHSI, HajamTyBaHHs. BikHo «HamamTyBaHHS» JOCTYyMHE TUIBKH IS

neperisiiy onepaTopamu.

Apk.
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o—-

X l /.\i

3aBnaHHA/SP 20,0

NapameTp peryniosaHHa/PV 0,

MonoxeHHA Knanawa, %

Buxig perynsatopa,® 0,

Po3yaromxeHHa, % oy
PEXUM KEPYBAHHA —

ABTOMAaTHYHE KepyBaHHSA 1

i |s

RUN

X

Pucynok 4.16 — Bikno «HanamryBanus»

3a nomomororo BikHa «KepyBanHs» 00’€kTy «KOHTYp perymoBaHH) 3M1HCHIOETHCS

BHU3HAYCHHA

pexumy poboTu perynstopa (pydHe KepyBaHHS/aBTOMaTUYHE

KEepYBaHHsI); 3aBJIaHHS PETYJIHOBAHOTO TEXHOJIOTIYHOTO MapaMmeTpy, K€ HeOoOXiTHO

OiATPUMYBaTH B aBTOMAaTHYHOMY pEXHMMI Ta pydHE TOJOXKEHHS KiamaHa s

PYYHOI'O PEKUMY KEPYBaHHS.

3MH.
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BUCHOBKHA

Y [WIJIOMHOMY TPOEKTI BHUPIMIEHO aKTyaJlbHE HAyKOBO-TEXHIUHE 3aBJIaHHS

aBTOMATH3aIlli TEXHOJOTIYHOTO TIPOIECYy OCYIIyBaHHS WPHUPOJHOTO Tazy. 3a

pe3ybTaTaMu BUKOHAHO1 poOOTH c(POPMYIIHLOBAHO HACTYITHI BUCHOBKH:

1. 3naificHeHo cucTeMHUM aHali3 00’ ekTa KepyBaHHs. [IpoBeeHo neTanbpHe

JOCTIKEHHS TEXHOJIOT11 MiITOTOBKHU Ta3y, M0 BUA00YBAETHCA 3 MiI3€MHUX
cxout (I1CT") a6o poaoswui. BuznadeHo, 1o mpoiiec abcopOIiiHOro
OCYIIIYBaHHS € CKJIaJHUM 00’ €KTOM 13 PO3MOIIICHUMHU TapaMeTpamHu, KU
BHMAarae TOYHOI cTa0uI13a1li TOYKH POCH ISl 3aI00IraHHS
riApaToOyTBOPEHHIO Ta KOPO31i MaricTpajibHUX TPYOOIPOBO/IIB.
Po3po06ieHo CTpyKTypHO-anropuTMidHe 3a0e3neueHHs cucteMu. Ha ocHOBI
aHaII3y TEXHOJIOTIYHOTO PEryiaMeHTy oOy0BaHO cXeMy 1H(POpMaIliifHO-
MaTtepialbHUX MOTOKIB, 110 JO3BOJUJIO 11CHTU(IKYBAaTH OCHOBHI KaHAIH
30ypeHb Ta kepyBaHHA. Po3po0ieHo (GyHKI[IOHAIBHY CXeMY aBTOMaTH3aIlli
(DPCA), sixa 0XOIUTIOE KITF0UYOB1 TEXHOJIOT1UHI IMiJACUCTEMH

o OnoK BXiIHOI (PinbTpallii Ta cemnapailii (OUUIIEHHS BiJ MEXaHIYHUX

JIOMIIIOK 1 KPAIUTMHHOT BOJIOTH);

o 010k abcopOiii (MacooOMiIHHUI MPOIEC OCYIITYBaHHS);

o OJIOK 3amipHO-PETYIIOIY01 apMaTypu 00B’s13KU abcopoOepa;

o BY30J jerasaiiii (BiIJICHHS pO3YMHEHHUX Ta3iB);

o OJOK pereHepailii riikosto (BiIHOBICHHS KOHIIEHTpaIlli aOCOpOCHTY).

3. O6rpyHTOBaHO BHOip KOMIUIEKCY TeXHIYHUX 3ac00iB aBToMaTtu3aitii (KT3).

Jlyist peanizaiiii HIDKHBOTO P1BHSI CHCTEMH OOpaHO CydacHi 3aco0u
BHUMIPIOBaHHS Ta KePyBaHHS:
o JATYUKU TUCKY, TEMIIEPATypH Ta pIBHEMIpH 3 YHI1(PIKOBAaHUMH
BUXIJTHUMHU CUTHAJIAMH, 110 3a0€3MeYyI0Th HEOOX1JHY METPOJIOTIUHY

TOYHICTD;

ApK.
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o BHKOHAaBYl MEXaHI3MHU: HACOCHI arperaTH JJisl IUPKYJISAII] TIKOJIO Ta
€JICKTPOMArHITHI KJIallaH| BUCOKOTO THCKY IS OTICPaTUBHOTO

KCPYBAHHS IIOTOKAMMU.

4. PeamnizoBaHO amapaTHY 4aCTUHY CUCTEMH KepyBaHHA. B gKocTi sigpa cuctemMu

aBTOMATUYHOTO KEPYBAHHS 0OpaHO MPOrpaMOBaHUM JIOTTYHUI KOHTPOJIEP
(TJIK) Mitsubishi FX5. Bu6ip nanoro koHTposiepa 00yMOBJICHHI HOTO
BHCOKOIO IIBHJIKOJIEI0 Ta KOMYHIKallIHHUMU MOKJIMBOCTAMU. J{J151 00poOKHU
CUTHAJIB BiJl TaTUYMKIB Ta BUJA4l KEPYIOUHUX BIUIUBIB CUCTEMY
JTOYKOMITJIEKTOBAHO MOIYJISIMU PO3IIUPCHHS.

Po3pobneno moguHo-mammuaaui iHTEepdeiic (SCADA). [ns peam3zanii
BepxHboro piBHs (APM omneparopa) oOIpyHTOBaHO BHOIp cepenoBHIIA
WCC, sike € onTUMaibHUM PIMICHHSM 3 TOYKU 30py (DYHKIIOHAJIBHOCTI Ta
BapTOCTI JIIEH3YBaHHS. Y JTaHOMY CEpPEOBHIII CIIPOEKTOBAHO MHEMOCXEMHU
JUIs Bi3yamizalli Ta JUCIETUYEPCHKOTO KEpPyBaHHS BCiMa TEXHOJOTTUHHUMH
TIISTHKaMU: BiJ BXIJHO1 cemapailii 10 pereHepailii peareHty. Cucrema
3a0e3mneuye MOHITOPUHT TapaMeTPiB y PeaIbHOMY 4acl, apXiBallilo JJaHUX Ta

aBapiiiHy CUTHaJi3allifo.

JlaHuii TpOEKT € akTyalbHUH B CY4YaCHHUX pealisax s 3a0e3nedyeHHs
e(eKTUBHOTO BUKOPHUCTAHHS PECYpPCIB Ta 3aCTOCYBaHHS Ha KOMIIPECOPHHUX

CTaHIIAX.

ApK.
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CIIMCOK BUKOPUCTAHMUX IKEPEJI

2. YCTaHOBKH OCYIIIKH Ta3y Ta iX ekciutyaTalis [ EnextponHuit pecypc] -
http://ni.biz.ua/1/1_8/1 89856 ustanovki-osushki-gaza-i-ih-
ekspluatatsiya.html

3. CyuacHi MeToaM ocyliryBaHHs razy [EnekTponnuii pecypc] -
http://www.economy.nayka.com.ua/?op=1&z=3876

4. Gas Dehydration System Overview [Enekrponnuii pecypc] -
https://Kimray.com/training/gas-dehydration-system-overview

5. Hasau tucky PCE-28 [Enextponnuii pecypc] -
https://aplisens.com/pdf/produkty/EN.1O.PCE.PRE.28.Revision.01.A.00
1.pdf

6. Hasau nepenany tucky FKC [Enekrponnuii pecypc] -
https://remix.in.ua/ua/p592297364-datchik-differentsialnogo-
davleniya.html?srsltid=AfmBOorJGOhpkGOUNanT72 V6KsEsge8rcuy
HGIISPcAX0x_ g5gmoxsd

7. Haau temneparypu MBT [Enexktponnuii pecypc] -
https://profimann.com.ua/uk/avtomatika-i-upravlenie/datchiki-
temperatury/danfoss-mbt-5250-datchik-temperatury-50-mm-084z8011/

8. JlaBau Butpatu Rosemount 8800 [Enexrponnuii pecypc] -
https://esm.com.ua/vyhrevyj-lichylnyk-vytratomir-rosemount-
8800df030-
dn80?srsltid=AfmBO0g32NN2DsUAz DOzrKAWFqrTJyXZdZsOoz3N
X2hABa-ugfuBzBK

9. Hagau piBus PIL P43 [Enexrponnuii pecypc] -
https://abr-electric.com.ua/index.php?id=pil-sensoren

10.MaBau Touku pocu 510/515 [Enexrponnumii pecypc] -
https://sigmatek.com.ua/tochka-rosy/148-datchik-temperatury-tochki-
rosy-fa-510-515.html

11. Enexrpomarnitauii knanan GEVAX 1901[Enextponnuii pecypc] -
https://goodmax.com.ua/ru/product/elektromagnitnyj-klapan-gevax-
1901-12-pryamogo-dejstviya-nc-0-6-bar

12.Monayne Mitsubishi FX5-8AD, Moayne Mitsubishi FX5-4DA-ADP
[EnexTpoHHMit pecypc] -
https://mitsubishi-electric-
eshop.mee.com/mee/FA _|A/en/EUR/Catalogue/PLC/PLC-
Compact/Main-Unit/FX5U-32MT-ESS/p/000000000000280491

13.YacroTtHuit neperBoproBay AE-200 [Enextponnuii pecypc] -
https://verstat.zt.ua/fag/setup-yingshida/
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Bioaiorpadgiyna noBiaka

Tema kBamidikamiinoi podoTtu: «Po3po0ieHHs cucTeMU KepyBaHHS TEXHOJIOTTUHUM
IPOIIECOM OCYIIYBaHHS ra3y»

[13 micTuth 89 apKy1IiB NOSICHIOBAIBHOI 3aMMCKU, 38 pUCYHKIB, 14 TaOIHIIb.

JlaTa 3akiH4eHHs MaricTepcbkoi podotu 26.12.2025

Crynent Yensanuu b.b.



