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MeTo1o po6oTu. BunpoOyBaHHs aBTOMaTH30BaHOI CUCTEMH KOHTPOJIIO JUISl IM1/IBUIIEHHS TOUYHO-
CT1 O0YMCIIEHHS BUTPAT MIPUPOJHOIO ra3y Ha BYT'UIbHUX POJOBHUIIAX Ta HAJAaHHS TOCTOBIPHOI 1H)O-
pMarii mocrayajabHUKaM 1 CIIOKMBaYaM 100 B3a€MOPO3paxXyHKiB.

Metoauka nocaixkeHHsi. Po3risiHyTo yMoBH (yHKIIIOHYBaHHS IAaXTHOI JAera3aliifHol CHCTEMH
Ta METOAM MOHITOPHUHIY 1i eKCIUTyaTaliiHUX MOKA3HUKIB JJIs1 €()eKTUBHOTO KEPyBaHHS TEXHIYHUM
CTaHOM 00'€KTa B peaJIbHUX YMOBaxX IaXTHOT'O cepe/loBUIla. BuzHaueHo miagxoau 10 6e3rnepepBHOTO
KOHTPOJIIO MapaMeTpiB CBEPAJIOBHH 32 JIOIIOMOT0I0 CTPYKTYpHHUX Moaynis ACY JILL.

PesyabTaT pocaigxenns. Boposampkeno monyns ACY /I B peanbHUX yMOBaXx IIaXTHOTO
CepeIoBUILA, 110 TO3BOJIMIIO TPOBOIUTH aBTOMATUYHUI MOHITOPHHT METaHOMOBITPSIHOT CyMillli, BU-
MIp Ta MIATOTOBKY JI0 BU/Ia4l ONEpaTUBHOMY I€PCOHATY MOTOYHUX 3HAYEHb MepenaaiB TUCKY Ha Ji-
ajparmax, abCOIIIOTHOTO TUCKY, TEMIIEPATypH Ta 00'€MHOT BUTpATH Tazy.

HaykoBa HoBu3zHa. OOrpyHTOBaHO 1HHOBAIIIITHI TEXHIYHI PIIEHHS [I0I0 MOIEPHI3AI JIF0UUX
Jera3aliifHuX CUCTEM JIsi aBTOMAaTHYHOTO MOHITOPHHTY Ta KOHTPOJIIO eKCILUTyaTalliiHUX MOKa3HUKIB
IIaXTHUX TPYOOIPOBO/IIB Ta METAHOMIOBITPSIHOT CyMIiIlll B ITPOLIECI TPAHCIIOPTYBAHHS BiJl CBEP/UIOBUH
710 BaKyyM-HacOCHHX cTaHIii. [IpoBeaeHHs BUITPpOOYBaHb aBTOMAaTH30BAHOT CUCTEMH KOHTPOJIIO ISt
MOCTIHOTO MOHITOPUHTY MapaMeTpiB Ta3y BXIAHOIO TPyOOIPOBOIY Aajio 3MOTY BCTAaHOBUTH TOY-
HICTh BUMIPIOBaHb Ta OOYMCIUTH BUTPATH ra3y Ha BX1IHOMY TpyOOIpOBO/Ii Ta MPale31aTHOCT] KOH-
Tposiepa «Epromepa»—126.MU B koMmIIeKkci 3 onepaTopchkoro craniiero «15». BnpoBamxkeHno Ho-
BUI METOJI MiABUIIIEHHS TOYHOCTI KOMEPLIHHOT0 00JIIKY IPUPOAHOTO ra3y BYTUJIbHUX POJIOBHILL, 110
TIOJIATAE Y MOCTIHHOMY MOHITOPUHTY TEXHIYHOTO CTaHy JIeTa3alliifHoi CHCTEMU Ta aBTOMAaTU30BaHOIO
00JIIKY IPUPOAHOTO ra3zy Ha 0a3i KOMIUIEKCY BUMIpIOBaJIbHOTO «J{L51».

IIpakTHyHe 3Ha4eHHs. [[poBeeHO MAXTHHI €KCIIEPUMEHT 3 MOHITOPUHTY Ta KOHTPOJIO IAXTHUX
JierazaliifHiX ra30MpoBO/IiB 3 BUKOPUCTAHHAM 1IHHOBALIHUX TEXHIYHHUX PILIEHb JUIS IIBUIKOTO Ta CHUC-
TEMaTH30BaHOTO HAXOKEHHS 1H(OpMAITiT PO MmapaMeTpy POOOTH IIAXTHOI JIera3aiiHol CUCTEMH 10
JIMCTIETYEPCHKOI CITyk0H. Po3p0o0iIeHo CTpYKTYpY, IPUHIIMI Aii, METOANUKY OOUYHCIICHHS BUTPATH IIPUPO-
JTHUIX Ta31B Ta ra3iB ByTUIbHUX POJAOBHIIL Ta MPOBECHI IPOMHUCIIOBI BUITPOOYBaHHS €KCIIEPUMEHTATTLHOTO
3pazka ACY /1111 3 aBTOMaTH4HIM 3aHECEHHSIM PE3yJIbTaTiB B €IEKTPOHHI KypHAIN 3BITHOCTI.

Knrouoei cnoea: oecazayis, niozemHuti 6aKyyMHUU 2a30nposio, MemarHono8impsaHa cymiut, Mo-
HIMOpPUHe, NPONYCKHA CNPOMOdCHICMb, Mooyab ACY JIII
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Hagmoeazosa inoicenepis ma mexnonoeii

AKTyaJIbHicTh. 3a0e3MeueHHs] METaHOOE3MEKU TIPHUYNX POOIT MOKe OyTH pea-
J130BaHO TUIHKH MPH 00'€JHAHHI Jiera3allii HOBEpXHEBUMH CBEPAJOBHHAMH 3 pallioHa-
JHHUMH CHCTEMaMU MiA3€MHOI Jerasailii, TpaHCIIOPTyBaHHS Ta yTUJi3allii B € AMHUN
aBTOMATHU30BaHUN TEXHOJIOT1UHUH Tporiec. He3Bakaroun Ha BUCOKUH piBEHb BUKOHA-
HUX JIOCJTIDKEHB 3a [IMMH HApsSMaMH Ha MPAKTHII ICHY€ HU3Ka MUTaHb, SKi TOTpe0y-
I0Th [IO/IaJIbIIOTO BUPIIIEHHS, a CaMe:

— BIJICYTHICTh CUCTEMH MOHITOPUHTY MapaMeTpiB Jera3aiiifHoi CUCTeMH B pea-
JHLHOMY pEXHUMI Hacy;

— HE HOPMOBaHI MOXUOKU BUMIPIOBAHHS JeOITY MPUPOJHOIO Taszy, MO KamnTy-
€ThCSI IOBEPXOBUMH JIeTa3alliiHUMU CBEPUIOBUHAMU 3 BYT1IJIbHUX IUIACTIB;

— y HpoIleci BUIYYEHHS METaHy MOBEPXHEBUMU Ta MIA3EMHUMHU JIera3aliiiHUMU
CBEPIJIOBUHAMH HE BPAaXOBYETHCS HETATUBHUI B3a€MOBILIUB 1X €KCIUTyaTaIllITHHUX Ma-
pameTpiB Ta mapaMeTpiB yThiIi3allii.

VY 3B's13Ky 3 UM po3poOKa Ta eKCIIEpUMEHTaIbHI BUIIPOOYBaHHS MOIYJIs Oe3re-
pepBHOTO KOHTpOITIO TapameTpiB cBepatoBuH ACY I1II" € akTyalbHUM 3aBIaHHSM, 110
Ma€ BEJIMKE MPaKTUYHE 3HAYCHHS.

AHaJIi3 cyyacHHX A0cJaizKkeHb i myOJikauniii. [TopiBHsUTbHMIA aHAi3 KIacudika-
[IHHUX TTOKa3HUKIB ICHYIOYMX BUMIPIOBAIbHUX KOMIUIEKCIB 00'€MHOT BUTPATH METaHy
MOKa3aB, 0 Ha JaHUW MOMEHT Yy TIpHHUYIM ramxy3i BiICyTHI TEXHIYHI, METOJUYHI Ta
HOPMAaTUBHO-TIPaBOB1 IOKYMEHTH L1010 BUPILIECHHs 03HayeHuX npobisieM [1-3]. B Ha-
(dTorazoBiii IPOMHUCIOBOCTI BIAMIYAIOTh BEJIUKY KUTbKICTh BUMIPIOBAIBHUX KOMILJIEK-
ciB 001Ky METaHy Ta IpUPOAHOTO Ta3y (puc. 1), oJHaK 3aCTOCYBAaHHS iX y CKIIQTHUX
TIPHAYO-TEO0JIOTTYHUX YMOBAX BUSIBIISIETCS HE MOMKIMBHUM.
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Puc. 1. IIpoMuciaoBi KOMIUIEKCH JJI PEECTPAIlii ra3y MEeTaHy
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Ha ByrinpHHX mianmpueMcTBax YKpaiHH KOHTPOJIIO MiAJSATalOTh TUCK (po3pi-
JDKEHHST METaHOMOBITPSHOI CyMillll B ra30MpoBO/ii), BUTpaTa METAHOIMOBITPSHOI CY-
MilI Ta BMICT MeTaHy. BuTpara razoBoi cyMili, 110 BIZICMOKTYETBCS 1 BMICT B Hii
MeTaHy BUMIPIOIOThCS IIIBHUYHUMU Aiadparmamu (puc. 2).
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Puc. 2. TunoBa cxema aerasamiiHoi cucremu 1axti «FOBiieiiHay

KoHTpoJib cTany ra3onpoBoiiB (IpaBUIbHICTB MIJABICKH, KICTh YIIIIbHEHHS CTHU-
KiB, BIICYTHICTb MOILIKOJIKEHb TPYO Ta BOAU B TpyOax) MPOBOJUTHCS CHEI1aTbHO PH-
3HAUYEHOI0 0COO0I0 HE PIIIe OAHOTO pa3y Ha TUXKAEHb. BuTpara razy BUMIPIOETHCS 32
JOTIOMOT'O0 CTaHAAPTHUX JllaparM Ta piAMHHUX MAaHOMETPIB. 3MICT METaHy BUMIpIO-
eTbesi razoananizatopom ATECT-1, intepdepomerpom II-12 abo iHmMMM npuia-
namu [4].

IlocranoBka 3aja4i i MeTOaM JOCTIKEHHSI. Y TATy3€BUX HOPMAaTUBHUX JIOKY-
MeHTax [5, 6] He mependayeHi BUMOTH 11010 3a0e3MeueHHs O€3MeKH M IKITI0UYeHHS Je-
ra3aiiiHuX CBEpIJIOBUH y Ta30TPAHCIIOPTHY MEPEXKY Ta HE HOPMYIOThCS TOXUOKHU BU-
MIpIOBaHHS TTapaMeTPiB MOBEPXHEBOI ra30TPAHCIIOPTHOT CUCTEMU. BIICYyTHICTh TaKuX
HOPMAaTUBHUX BUMOT JIONMYCKAa€ 3aCTOCYBaHHsS HaMEHII BUTPATHUX TEXHIYHHUX pi-
II€Hb, 10 TPU3BOAUTH J0 HETUIIOBUX YMOB €KCIUTyaTallii, a came:

— CIIOCTEPIraroThCs BUMAIKA HEOJHOPA30BOI0 3ara3yBaHHsI METAaHOM IT1JI3€MHUX
TIpHUYMX BUPOOOK 3 MOBEPXHEBUX CBEPJIOBUH 3 O1IbIII BUCOKUM THCKOM YEpe3 CBEp-
JUIOBUHU 3 HI)KUYUM THCKOM;
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— EHepris HaJJIMIIKOBOTO THCKYy METaHy, OTPMMAHOTO B CBEP/UIOBHHI, MapHO
BTpAyYa€ThCS HA 3aCyBKax a0o 1HILIIOE HAJIMIIKOBUH 01T MEeTaHy 1 BUKUIAETHCS B
atMocdepy;

— CBEpAJIOBHHH 3 BETUKUM THCKOM METaHy MEpEIIKO/KAIOTh AeOITy MeTaHy 3
CBEP/JIOBHH 13 MEHIIIMM THCKOM 1 TUM CaMHM 3HUXKYIOTh €HEpProeeKTUBHICTD JIera-
3aIiiHOI cucTemu [7];

— HE BPaXOBYEThHCS BIUIMB BUTPATH METAHY YTHIII3allIHHOI YCTAHOBKU Ha J€0IT
METaHy 13 CBEPAJIOBHUH.

[ToBepxHeBa ra30TpaHCIIOPTHA CUCTEMa € BUOYXOHEOe3NMeYHUM 00'€KTOM 1 BiI-
MOBIJHO J0 MPaBWJI TPAHCTIOPTYBAHHS raszy JJis Ta30TPAHCIIOPTHUX CHCTEM MOBHUHHA
OyTu oOsiaiHaHa 3aco0aMK aBTOMATHYHOTO KOHTPOJIO Ta 3aXHUCTY MPU BUHUKHEHHI
aBapiHUX Ta MO3AIITATHUX CUTYaIlill HAa CBepAJIOBHHAX i TazonpoBojax [8]. [Ipose-
JIeH1 00CTEeKEHHS MOKa3aju, 110 CBEP/IJIOBUHU Ta ra30IPOBOM MEPEBAKHO 00IaIHAHI
MaHOMETpaMH Ta PyYHUMH 3aCyBKaMH 1 TUTbKU Ha ACSIKUX CBEPIJIOBHHAX BCTAHOBJICHI
cernapaTopH.

3aBaaHHA JOCTIIKEHb:

— MPOBEICHHSI BUIIPOOYBaHb aBTOMATH30BAaHOI CHCTEMH KOHTPOJIIO ISl IIOCTIHHOTO
MOHITOPUHTY MIAPaMETPIB razy BXITHOIO TPyOONpPOBOY, BAZHAYEHHS TOYHOCTI BUMIPIO-
BaHHS Ta OOYMCIICHHS BUTPAT T'a3y Ha BX1HOMY TpyOOMpPOBO/Ii Ta Mpare31aTHOCTI KOHT-
ponepa «Epromepa»—126.MU B KOMITIIEKCI 3 OIEPaTOPCHKOIO CTaHITIERO «J[[51».

OcHoBHuii matepian. Y ctpykrypy moayis ACY I Bxonsars: aiadparmosi
BY3JIM 3 TPUPAAIyCHUM CIIOCOOOM BiOOPY THCKY, B SIKMX BHUKIIOYAIOTHCS IMOXHUOKH,
3YMOBJIEH]1 3aCMIYE€HHSM BY3bKHX MPOXITHUX KaHATIB KaMEepHUX Jiadparmax 3a paxy-
HOK 301JBIIICHHS A1aMeTPiB IMITYJIbCHUX JTiHIHN puc.3.
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Crpykrypa moayns ACY I po3po6ienoro Ha 6a3i yHIBEpCAIbHOTO KOHTPO-
nepa «Epromepa» — 126 MU Ta oneparopcbkoi craniii «J{151» (puc. 4) Bkirodae Bu-
MIpIOBaJIbHUI MEPETBOPIOBaY aOCOIIOTHOTO TUCKY, 110 BXOAUTH 0 KOMIUIEKTY Epro-
Mep 2U, sikuii BUMipIO€ aOCOTIOTHHIA TUCK Ha BXO/Ii B poOouy miadparmy 1 abCOTIOTHO
TUCK Ha CBEpJIOBHHI. TeMriepaTypa rasy BUMIPIOETbCS HAKIaIHUM TEPMOMETPOM, 110
BXOJUTH 10 komIuiekTy "Epromepa" — 126 MU.
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Puc. 4. CtpykTypHa cxema MOAYJIsi aBTOMaTU30BAHOI CUCTEMHU OOJIIKY MIPUPOJHOTO
ra3y 13 HOBEpXHEBUX CBEP/IOBHH

VYHiBepcanbHuil koHTposiep «Epromepa» —2U, 3aBaHTaXyeThCsl IPOrpaMHE 3a-
Oe3nedeHHs1 po3pobiieHe 3 ypaxyBaHHIM METOAMKHU PO3paxyHKy BUTPAT METaHy, PO3-
poOGIICHOT aBTOpaMH i Py4HMM BBEIEHHAM 3aHOCATHCA AaHi r,=1 krc/m3, CO2 = 1%,
N2 = 1%.

CrpyxkrypHna cxema moayns ACY JILI Bxmrouae pobody TpupasiycHy aiadparmy
P/1, 3paszkoBy miadparmy O/, yriBepcanbuuii koutposep "Epromepa" - 126 MU, Bu-
MIpIOBIBHUIM OararonapamMeTpudHuil mepeTBopioBad - oOuucmoBad [IM-3B, mio
BCTAHOBJIIOIOTHCS B THPJIl CBEPJIOBHH, OMIEPAaTOPU CTaHIl1 MOB'sI3aHy 3 KOHTPOJIEPOM
"Epromepa" — 126 MU 1 neperBoptoBaueM [IM-3B o GSM 3B's13ky.

Buninsatots yotupu ocHoBHI pyHkiiin ACY IIT', sxi ckiiagaeThes 3:

Dyukuii yenmpanizo6ano020 KOHMPONIo:

— aBTOMaTUYHUM BUMIp Ta MIATOTOBKA JI0 BUa4l ONIEPAaTUBHOMY MEPCOHAIY TO-
TOYHUX (MUTTEBUX) 3HAUEHb IMEpENaaiB TUCKY Ha Jiadparmax, abCOJIIOTHOrO THUCKY,
TeMIlepaTypH, 00'€eMHOI BUTpATH Ta pPyYHE BBEJACHHS 3HAUEHb IIUTLHOCTI P HOpMa-
JHLHOMY CTaHi, a TaKoX MoJisipHOi koHIeHTpainii CO; Ta Ny;

— aBTOMAaTUYHUI KOHTPOJIb 3 BiOOpaXKEHHSIM Ha TUCIUIET Ta PEECTPAIE€l0 MUT-
TEBUX 3HAUEHBb NApaMETPIB;

— OlepaTUBHE BUSBJICHHS, BITOOPaXKa€THCS KOJIbOPOM, PEECTPALLisl, CUTHATI3AIIS
(cBiTJIOBa Ta 3BYKOBa) Ta MOBHE CITOBIIIICHHS ITPO BUX1/1 3HaYEHb [TAPaMETPIB 3a JA0MY-
cTUM1 MeXi1 (JIoroBipHI a00 3a71aH1);
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— aBTOMAaTU30BaHUI KOHTPOJIb 3 BUSIBICHHSAM, B1I0OpaXKEHHSIM, peECTpalli€lo, CU-
THaTI3aIi€}0 Ta MOBHUM OTIOBIIICHHSM HECIPAaBHOCTEH BUMIPIOBAIBLHUX MEPETBOPIO-
BayiB Ta TEXHIYHMUX 3aCO0IB OMEPATOPCHKUX CTAHIIIH;

— CTBOPEHHS, 30epiraHHs Ta BiITBOPEHHS 1CTOPIi MPOIECY BUMIPIOBAHHS.

Oobuucniosanvni ma n02iuni QYynkyii ingpopmauiiinoco ma 001iKk06020 xapax-
mepy.

— 00UHMCIIEHHS Yepe3 KOXKHI 5 ceK. 00'€MHO1 BUTPATH MMPUPOHOTO ra3y, HaBEECHO1
JI0 HOPMAJIBHOTO CTaHy, Ta KIJIBKOCTI Y BUTJISIII 00CATY, CIIOKUTOTO 3a 1HTEpBaJ, 110
BIJIMOBIA€ BUY 3BITY;

— pO3paxyHOK KIJIbKOCTI MPUPOIHOTO ra3y y BUIJISL/II MAacu Ta TEIJIOBOI €HEeprii,
IO CIIO’KMBAETHCS 32 IHTEPBAJL, 1110 BIMOBIIAE BUAY 3BITY.

3axucm 0711 HEMOMHCTUBOCHI KOPUZYBAHHA 00JIIKOBUX 3HAUEHb KIIbKOCHI 2a3y
npu pooomi ACY III' i3 mexnonoziunoro knagiamypoio:

— JIIarHOCTHUKA PEKHUMIB TEXHOJOT1T Ta30M0CTaYaHHS;

— CTBOPEHHS, 30€piraHHs Ta BIATBOPEHHS 1CTOPIi MPOIECY ra30M0CTaYaHHS.

Oobuucnioeanvni ma 102i4HI PYHKUIT cepeicH0O20 Xapakmepy:

— B1I0Opa)KE€HHA Ha €KpaHl JAMCIUIES MOTOYHUX 3HAYECHb IMApaMETPIB, Y BUIJISAIL
OJISIA0OBOTO KaJIpy, TPYMOBUX KaJpIB KA NPUIIAIIB Ta rpadikiB MUTTEBUX, CEPEIHIX
N'ITUXBUJIMHHUX Ta CEPEIHBOTOIMHHUX 3HAYEHB;

— apXiByBaHHs MUTTEBUX 3HAY€Hb NapameTpiB npoTsirom 40 mib;

— apxXiByBaHHS CEpeAHIX M'STUXBWIMHHUX Ta TOJWHHUX, 3HAYCHb MapaMeTpiB
CIIO’KMBAHHS PUPOTHOTO ra3y 3a pikK;

— apXiByBaHHs MOPYIIEHB Ta /i ONEPATUBHOTO TIEPCOHATY;

— MEePEKIIIOUYEHHS BUMIPIOBAJILHUX MEPETBOPIOBAUIB Y PEKUM MIEPEBIPKU Ta KaJli-
OpyBaHHs HYJIS;

— KaJiOpyBaHHS BUMIPIOBAJIbHUX KaHAJIB Ta HYJI BUMIPIOBAIIBHUX MEPETBOPIO-
BAYIB;

— MEePEeMHUKaHHS BUMIPIOBAJIbHUX MEPETBOPIOBAYIB 3 PEKUMY MEPEBIPKHU B po0O-
YUU PEKUM;

— aBTOHOMHA po0oTa MpOTATOM 3-X Ai0.

Merta Ta 3aBHaHHsl €KCIIepUMEHTaIbHUX BUNpoOyBanb Monyiss ACY III' y mpo-
MHUCJIOBUX YMOBAX IOJISITA€ B OIIHIII MOXKJIMBOCTI BUKOHAHHS BCiX BHINEBKa3aHUX (y-
HKII1i MOHITOPUHTY MapaMeTpiB razy BX1IHOr0 TPyOOIpOBOAY, y BU3HAYEHHI TOYHOCTI
BUMIPIOBaHHS Ta OOYMCIICHHS] BUTPATU ra3y Ha BX1AHOMY TPYyOOIIPOBO/II Ta mparie3a-
THOCTI KOoHTpoJepa «Epromepa» — 126 MU B KOMITJIEKCI 3 OMEPaTOPCHKOIO CTAHIIIEI0
«AL5».

JI7ist ipoBEZIeHHST MAXTHUX €KCIIEPUMEHTAIBLHUX POOIT Oyiu 3ajlisiHI omepaTrop-
cbka cranuis «/[5», sika € aBTOHOMHOIO 1 MpU3HAY€Ha ISl IIarHOCTUKU arapaTHUX
3aco0iB Ta APM kepiBHUK, MIIKIIOYEHUH 10 cepBepa AJis Nepeiadl JaHuX 3 BUKOPHUC-
tandsam 110 YIITK "1".

3riHO 3 METOIMKOIO €KCIIEPUMEHTAIBbHUX JIOCTII)KEHb Ta BUTIPOOYBAaHb MOTYJIS
ACY III' y mpoMHCIIOBUX YMOBAaX MONEPEAHHO BUKOHYBAJIUCH ONEPALlil 3: MATOTOBKU
TEeXHIYHO1 JoKyMeHTarlii Ta Moaysst ACY JIII nromo BunpoOyBaHb, a TAKOXK JI1arHOC-
TuKa o0JaaHaHHs 1 npuianis. [lapanenbHo 311HCHIOBATIOCH HABYAHHS TIEPCOHAITY, SIKE
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Opajo yyacTh y €KCHEPUMEHTAIbHUX BUIPOOYBAHHAX, IPOBOIMIOCH MMONEPETHE 00-
CTE)KEHHSI BUOPaHUX JIJITHOK ra30IPOBOIY Ta OMEepaTopchKoi cTaHiii «115».

ITiozomoexka mooyna ACY [ ma onepamopcokoi cmanuii /{IA ckiianaioThes
TPHOX €TalliB:

— JI0 BUXOJY BHMIpIOBAJIILHOTO NEPETBOPIOBAYA Mepenaay TUCKY Ha aiadparmi
napasiensHo 70 ocHoBHOTO KaHaimy ACY TII KC 3a inTepdeiicom PC232, cniiBpo0Oit-
nukamu TOB HAIT «/A[5», miakatogaeTses kouTposep «Epromepan—126.MU Ta no
GSM kanaiy 3B'sI3Ky 3'€IHYETBCS 3 ONIEPATOPCHKOIO CTaHII€r0 «/{15»;

— OJIVH 13 BUMIPIOBAJIBHUX KaHAIIB TUCKY KOHTpoJepa «Epromepan—126.MU mi-
JKITIOYAETHCS IO ITYIEpa, pO3TAIIOBAHOTO HA BXITHOMY 31 CBEPJJIOBUH TPyOOIpO-
BOA1 Ta BuMiproe BxigHuil Tuck Ha KC (mmdp — P1), a npyruii kanan mae OyTH ImiJIK-
JIOYEHUH JI0 MITylepa Ha TPyOONPOBO/II MICIs PEryJIATOpa BXIJHOTO TUCKY Ta BUMI-
proe tuck (mudp PC xpal) (puc. 5, 6);

— HaKJIaJIHU{ BUMIPIOBAJIbHUI AAaTUMK KaHATY TeMIlepaTypu KoHTpoJiepa «Epro-
Mepa» — 126.MU mae OyTH miakiI0oueHuit 10 BXigHoro Tpyoonposoay (mmdp T1).

ExcniepuMeHTanpH1 BUIPOOYBaHHS MPOBOAWIMCA HPOTATOM 72 TroAuH (Meplof,
NpUIUHATUN Ha mpakTuil 371a4l B ekcruryarauiro ACY IIIN micig 3akiHYEHHS Ty CKO-
HaJaro/pKyBaJIbHUX po0IT) Oe3nepepBHOI poOOTH YHIBEPCAIBHOTO KOHTpoJiepa «Ep-
roMepay Ta onepaTopchkoi ctaniii «J115».

[Tpu uboMy mporpaMHUM 3a0€3MEUECHHSIM ONePaTOPCHKOI CTaHIIT 3/1CHIOBAIACS
aBTOMAaTHUYHA BUa4a HACTYMHUX BUXITHUX JOKYMEHTIB:

— rpynu rpadikiB MUTTEBUX Ta CEPEIHBOTOAMHHUX 3HAYECHD MTAPAMETPIB;

— IIpoTokous nopyuieHs;

— IIpoTokoi BTpy4aHs.

OcHo6HI NOKA3HUKU Ma 3ac00U GUMIPIOGAHHA NPU €KCNEePUMEHMATbHUX GU-
npooysannsx. Ilepeq moyaTkoM NPOBEJICHHS KCIIEPUMEHTATBHUX BUITPOOYBaHb OYyJI0
31MCHEHO Bi101p razy 3 BXIJHOTO ra30MpoBOAY, MPOBEICHO aHali3 HOro KOMIOHEHT-
HOT'O CKJIaJly, BCTAHOBJICHI (DAKTU4HI JaHHI OO0 KOHUEHTpaLlli BYTJIEKUCIOro rasy 1
a30Ty Ta 00YHCIICHO MIUILHICTB ra3y 3a ctanaapTHux yMoB (7=20°C, P = 0,1021 MITa).
OTpumaHi eKCIIepuMEHTaIbHI JaHHI PyYHHM BBEJCHHSIM 3aBaHTa)XyBaJIMCh B KOHTPO-
nep "Epromepa".

Bxotoueni B po6oty konTposiep «Epromepay, mogemu nepenaydi gaaux mo GSM
3B'SI3Ky Ta omeparopcbka cTaHilis «/I5» npotsrom 72 rogun 6e3mepepBHO BUMIPIO-
BaJy, OOYMCITIOBANIM Ta (PIKCYBAJIM Y BUXIJHUX JOKYMEHTaX ONEpPaTOPCHKOi CTaHIN1
3HAYCHHS MapaMeTpiB (mepemnaj TUCKY Ha miadparmi, aOCOMOTHHUIA THCK 1 TeMIiepa-
Typa Ta BUTpaTa raszy y BXiJIHOMY ra3onpoBoO/ii).

Pesynbratu BunmpoOyBaHb MpeICTaBIICHI B HABEACHUX HIDKYE BUXITHUX JTOKyMe-
HTaX onepaTopchKoi cTanili «{15»:

PesynbTaTtn 00poOku , aHami3y 0OpPMIICHHS MPOTOKOIY Ta aKTy MPUUMAIBHUX
BUNPOOYBaHb.
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Ofmec TasIpanHma [T

TPVIIA TPASHEIR: 3ATA ThHI

Puc. 5. MoOHITOPHHT TEXHIYHOT'O CTaHy JIeTra3alliiHOro ra30MpoBOIy B peaIbHOMY
gaci B mporpaMHoMy Komiuiekci «J{151»

Clme s parnpanpma

[IpoTokox mopyneHb R
Topymensa za 2023-01-27 10:22:02— 2023-01-28 10:22:02
Mara | Yac Ila: Hopvnreers IEausEET E
2701 18:25:13 F3 Bumpara razy uapss Tpyey k2 Iminc TTopylusine KIDR S0l DoNSpeaFERNsEo] Tpai -
1701 | 18:25:20 ] Euerpers rasy uspss Toyey K [mincs HODALA .= =

Puc. 6. ®ikcyBaHHS MPOTOKOIIB MOPYIIEHb pOOOTH Jiera3aniiHol CUCTEMU B
peanbHOMY Yaci

3axoo0u 6e3neku nio 4ac nPo6eodeHHA eKCnePUMEeHmMaIbHUX eUnPoOyeans.

Jnist 3a06e3neuenHs enekTpooesneku kopnyc «Epromepa» 3'eqHyBaBcs 13 3arajib-
HOCTAHI[IHHUM KOHTYPOM 3a3eMJICHHS. UJIEHU €KCIEPUMEHTAIBHOI TPYNH IIOACHHO
MPOXOIMIIN THCTPYKTAXK 3 MPABUJI OC3IMEKH Ta TTOBEAIHKHA Ha 00'€KT1 €KCIIEPUMEHTAb-
HUX BUNPOOYBaHb.
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OdopmiteHHST pe3yNIbTaTiB €KCIEPUMEHTAIBHUX POOIT 0a3yBaauch Ha aHaNi3i
rpynu rpadikiB MUTTEBUX Ta CEPEAHBOTOAMHHMX 3HAYEHb MapaMmeTpiB 3a 3 mo0u (3
25.01.2023 nmo 28.01.2023) Ta mpotokony mnopymeHb. Kontponep «Epromepa»—
126.MU-B xomIuiekci 3 onepatopcbkoro crauiieto «J{15 mporsarom 72 rogus npaiio-
BaB Oe3mepepBHO, O€3aBapiitHO, BUKOHYIOUH CTIMKUHN 3B'S30K 3 OMEPaTOPCHKOIO CTaH-
11€10 Ta BC1 (PYHKIIT, 3a3HAYEH] Y METO/IMIIl BUTIPOOYBaHb.

Jani rpadikiB cepeHbOr0IMHHUX 3HaueHb MacoBoi BuTpaTu razy AI'JIKC, a Ta-
KOX pi3HuUI MK gaHumu kanany nairouoi ACYTII KC 1 kanany kontposep «Epro-
mepan—126.MU B koMIUIEKCI 3 oniepaTopchbkoto cTaHiiero «J15» npencrasieni B Tad-
JIUIIL.

Tabmuus
Pesynbraty ominku moxuOKM 00UYMCIeHHs BUTpaTh KaHaiy moayis ACY I
= Yac nobu 3 27.01.23 mo 28.01.23
&1 (21314 ([5]6[7[8]19]10(11 1213 (14 (1516 |17 |18 |19
S
Flglvngunl o v o o v o n o v o v ol v o o
S| A TG S e e oY T
= Sl | | v =l & S| | | S| Z| | | v S KB
ea = H =] =] = == QN A S oo oo S S S
o | | = | O = A QN T ] NN
F (sl BNsl Nt BN e) Nl on| onf O O O O O O VO Q| <@ @ ©@| @
el o Ol g o o oo SO SSS S S S S S S S
— — — — — — — — — — — — — — — — — —
NG e e L A o o
o al o ai| ai| af al| v | v v v v v
Fo | S 888888 3838883832 2222
— — — v — — — — — — — — — —
AN en| < | = N AN AN = nfen|en —en o0 n| — N
AF — — — v — — — — — — — — — — — — — — —

CepennbokBagpaTuyHa adcontorHa moxudka m moayist ACY II' mpu oGuuciieHHi
BUTPATH Ta3y BU3HAYAJIAacs 3a (POPMYIIOLO:

Y(F—Fa)’

n

m= , T/TON, (1)
ne: F, — 3HaueHHs BUTpaT raszy, orpumani moayiaem ACY II'; F, — 3HaueHHsI BUTpAT
ra3y siki OTpMMaHi METPOJIOTIYHO aTeCTOBAHUM BHMIPIOBAJTLHUM KaHAJIOM; 7 — KiJIb-
KICTh BUMIPIB.

3a nanumu TabIMIl, OOYUCIIEHA CepeIHbOKBAAPATUYHA a0COMIOTHA TOXHOKA siKa
CTAaHOBHUTH 2,39 T/rof.

BignocHa cepeqHbOKBapaTiyHa TOXUOKA PO3PAXOBYETHCS 32 (HOPMYIIOIO

m
BT .
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O6uuciena 3a Gopmysor (2) BITHOCHA CepeTHbOKBAAPATHIHA TTOXUOKA 009rC-
nenns Butpat moayiaem ACY JII' cranoButs 2,2%. L1 moxuOka He nepeBuILye IOIy-
CTUMY MOXHOKH BUMIPIOBaHHS 1e0ITy CBEpIOBUH siKa JOPiBHIOE + 3%.

BucnoBku. [Ipu inTeHCHBHIN po3poO0Ili TA30HOCHUX BYTUIBHUX IUIACTIB 3a3Ha-
YeH1 MiIXO0N MOA0 OIIHKH, KOHTPOIIO Ta YIPaBIIHHS €KCIUTyaTallliHUMH Ta SKic-
HUMH TOKa3HWKaMH MIAXTHUX JIeTa3alliifHUX ra30MpoBOJIIB CKIIAJal0Th OCHOBY CHC-
TEMH MOHITOPUHTY iX TEXHIYHOTO CTaHy 1 GopMyr0Th 0a3y BUXITHUX JAHUX JJIS MTOJa-
JBIIOTO BU3HAYEHHS OCOOJIMBOCTEH (DYyHKIIOHYBAaHHS ra30TPAHCIOPTHUX CHUCTEM B
peabHUX YMOBAX IIaXTHOTO CEpeIOBUIIIA.

Po3po61eHo HOBUIT METOT TTIIBUIIICHHS TOYHOCT1 KOMEPIIIHHOTO 00J1IKY MPUPOI-
HOTO Ta3y BYT'UIbHUX POJIOBHIIL, IO MOJSATAE Y TOCTIMHOMY MOHITOPUHTY TEXHIYHOTO
CTaHy Jiera3aiiiHoi CUCTEMHU Ta aBTOMATU30BAHOTO O0JIIKY MPUPOJHOTO ra3y Ha 0asi
KOMILJIEKCY BUMIPIOBAIBHOTO «JI151».

Po3po06ieHo cTpyKTypy, IPUHIMUII Ail, METOJIUKY OOYMCIICHHS BUTPATH MPUPOJ-
HUX ra3iB Ta ra3iB ByrUIbHUX POJOBUI Ta IPOBEIEHI TPOMHUCIIOBI BUIIPOOYBAHHS €KC-
nepuMeHTanbHoro 3paska ACY III'.

IlepeJik mocujianb

1. Bynsko, T.B., Cadponos, B.B., & Manyk, 3.M. (2018). Cnoci6d eBakyartii mpupogHOro rasy 3
TUTSTHKY MaricTpaibHOrO ra30MpoBOAY, AKa MIANIATaE peMOHTY. I eomexHiyHa MexaHiKa,; MidHceio.
30. Hayk. npays, Jninpo, 140, 143-157. http://dspace.nbuv.gov.ua/handle/123456789/174411

2. IMupin, JI.H., €ropuenxko, P.P., & Ceprierxo, M.I. (2021). Oco6a1BOCTI TiarHOCTHKHA TEXHiY-
HOT'O CTaHy TPAaHCIOPTHO — TEXHOJIOTTYHOT CUCTEMH «IIaXTHUHN ra30MpoBia — FipHUYa BUPOOKA.
Hayxoso—mexniunuii ocypuan « ' EOIH)XKEHEPIA», Kuig:KIII im. leopsa Cikopcvkozo, 6, 28-37.
https://doi.org/10.20535/2707-2096.6.2021.241823

3. bynbsko T.B., Cadonos B.B., Ctpexekypos E.€., & Manyk 3.M. (2018). be3neka naabHbOro
TPaHCHOPTY razy. [ eomexniyna mexauika, mixceio. 30. Hayk. npays, 139, 106-115.

4. CamoxoB B.B., Anekcamun C.I1., [Tapdpronos A.L. (2007). Cucmema xoumponto yinicnocmi 2a-
30npoeodie ECI" BAT "l'aznpom" — 3anopyka ii naodiiinocmi ma 0ogzosiunoi pobomu. I asoea
npomucnogicmo, 1, 48-50.

5. [Ilpasuna npoexma decazayii 8yeinbHux wiaxm ma excniyamayii Oecazayivinux cucmem: CY-I1. (2020).
MinicrepcTBo eHepreTuku Ykpainu. http://sop.zp.ua/norm_npaop 10 0-1 01-10 01 ru.php

6. Posronwk, B.B. Pyanik, A.A., & Konomees, B.M. (2001). /Jogionuk npayienuxa cazompancno-
pmHOo20 nionpuemcmea. POCToK.

7. Shirin, L. N., Bartashevsky, S. E., Denyshchenko, O. V., & Yegorchenko, R. R. (2021).
Improving the capacity of mine degassing pipelines. Naukovyi Visnyk Natsionalnoho Hirnychoho
Universytetu, 6, 72—76.
https://doi.org/10.33271/nvnqu/2021-6/072

8. Sofiysky, K.K., Stasevich, R.K., & Tyshchenko, A.V. (2018). Ensuring safety and protection of
resource-saving trigeneration of coal deposits gases of mine and metallurgical production.
Topical issues of resource-saving technologies in mineral mining and processing: Multi-
authored monograph, 212-228.
http://ds.knu.edu.ua/jspui/bitstream/123456789/42/1/T opical%20issues%200f%20resource-
saving%20technologies%20in%20mineral.pdf

ABSTRACT
Purpose. Testing an automated control system to improve the accuracy of calculating natural gas
costs in coalfields and provide reliable information to suppliers and consumers regarding mutual set-
tlements.
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Research methods. The conditions of operation of the mine degassing system and the methods of
monitoring its operational indicators for effective management of the technical condition of the object
in the real conditions of the mine environment are considered. Approaches to continuous monitoring
of well parameters using structural modules of the ACS of the DSH have been determined.

Findings. The DSH ACS module was implemented in the real conditions of the mine environment,
which made it possible to carry out automatic monitoring of the methane-air mixture, measurement
and preparation for issuing to the operational personnel the current values of pressure drops on the
diaphragms, absolute pressure, temperature and volume flow of gas.

Originality. A new method of increasing the accuracy of commercial accounting of natural gas of
coal deposits has been developed, which consists in constant monitoring of the technical condition of
the degassing system and automated accounting of natural gas based on the «DIY A» measuring com-
plex. The average hourly values of gas mass flow were obtained, as well as the difference between
the data of the channel of the operating ASUTP KS and the channel of the "Ergomera™-126.MU
controller in the complex with the "DIYA" operator station.

Practical implications. A mine experiment was conducted on monitoring and control of mine degas-
sing gas pipelines using innovative technical solutions for the rapid and systematic delivery of infor-
mation about the parameters of the mine degassing system to the dispatch service. The structure,
principle of operation, methodology for calculating the consumption of natural gases and coal field
gases were developed, and industrial tests of an experimental sample of the ACS of the DSH were
carried out with automatic entry of results into electronic reporting journals.

Keywords: degassing, underground vacuum gas pipeline, methane-air mixture, monitoring, through-
put, ACS module of DSH.
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