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PazpaboTka aBTOMATM3NPOBAHHOM CUCTEMbI MOXKAPOTYIIEHMSI WAXTh
Tpetbero COAMKAMCKOro KaAMMHOTO-PYAHUKOBOTO YTPABAEHMSI

TaTtbAHa NleHHagbeBHa CEPEA’

Mepmckni rocyaapCTBEHHbIN arpapHO-TEXHOMNOrMYeckn yHmeepeuteT um. akag. . H. MpsaHuwHukosa, Poceus, MNepmb
Mepmckuin dunman Poccuiickon akagemmy HapoL4HOrO XO3SCTBa WM rocyaapCTBeHHONM cryx6bl npu MpesnaeHTte Poccuiickon
depepaumm, Poccus, Mepmb

AKTYaALHOCTL Pa60TBI OOYCAOBAEHA HEOOXOAVMOCTLIO YMEHDBLIEHUSI PUCKOB TMOEAN WAXTEPOB MPU MOXKape.

Llear pa6oTbr: pa3spaboTka aBTOMATU3MPOBAHHON CUCTEMDBI MOYXKAPOTYLEHWsI AAs1 0becriedeHmst 6e3onacHocTM paboTHUKoB TpeTbero COAMKAMCKOTO Ka-
AMHOTO PYAOYMNPABAEHMS.

MeTOAOAOIMs MCCAEAOBAHMSA: PELIEHVE 3aAA4M AHAAM3A U CMHTE3A KOHEYHOTO ABTOMATA, OMMCAHHOMO AOTUMECKMMY YPABHEHMSIMM PaboThbl AaBTOMATU3M-
POBAHHOM CUCTEMBI MOXKAPOTYIEHMSI; PaspaboTKa MPOrPaMMHOTO OBeCreHeHws AAsl POMBIIAEHHOTO KOHTPOAAepa Omron.

PesyabtaTsl. [POAHAAM3MPOBAHA CTATUCTMKA HECYACTHBIX CAYYAEB HA MPEANPUsTAM «Yparkaamitr. OBLEKTOM MCCAEAOBAHMIA SIBASIAACH YETBEPTAsl WaxTa
Tpetbero COAMKAMCKOTO KaAMMHOTO-PYAHMKOBOTO yripaBAeHusi. CKPY-3 — oaHa u3 Tpex waxt B COAMKAMCKeE, TA€ MOA3EMHLIM CrIOCOBOM Ha rAyOuHe ot
100 a0 500 m BeaeTcst AOObIYA KAAMMHO-MArHMEBLIX COAEM. DbIA BbISIBAEH HECHACTHLIA CAyHal CO CMEPTEALHLIM MCXOAOM, B PE3YALTATE 3AALIMAEHMS U
Mo)Kapa Ha YETBEPTON WAaxTe Ha TAyOuHe 363 M MornbAn 9 YeAOBEK — CTPOUTEAM MOAPSIAHOM OpraHu3aLmm. [TOAPSIA MO CTPOUTEALCTBY CTBOAQ BLIMOAHSIAU
cotpyaHuku DIYIT «Ynpaeaenune crpouteanctsa N2 30» u3 bawkoprocraHa. [Mpu paspaboTtke cucTeMbl MOXKAPOTYIEHNs] MOCTPOEHA (hYHKLIMOHAABLHAS!
cXema yrpaBA€HUsl MPUBOAOM APEHAKHBLIM HACOCOM U MOXKAPHLIM HACOCOM BLICOKOTO AQBAE€HMSI, B KOTOPOM MPEAYCMOTPEHO PYYHOE U aBTOMATU4ecKoe
yrpaBAeHMe Hacocamu. B pacumputeAbHoM 6adke U pacCOAOCOOPHMKE APEHAKHOTO HACOCA PEKOMEHAOBAHO YCTAHOBMUTL AATHMKM HYDKHETO U BEPXHErO
YPOBHsI U Apyroe 06OPYyAOBaHME: AATYMKM YMPABAEHMST HACOCAMM, AATYMK CUTHAAM3ALIMM YPOBHSI C AUCTAHLIMOHHOW MepeAayeii AaHHbIX. PaspabotaHbl
AOTMYECKME YPABHEHUSI M PEAEMHO-KOHTAKTHAsSI CXeMa paboThl 06OPYAOBaHMsl. B KOHCTPYKTOPCKOM YacTy MPEAAOXKEHO UCTIOAL3OBAHME MPOrPaMMHO-
anmnaparHoro o6ecreyeHmsi HA OCHOBE MUKPOKOHTPoArepa Omron. [poBEAEHO MMMTALIMOHHOE MOAEAMPOBAHME CXEMbI PABOTLI HACOCOB.
3akaroueHne. Asi yMEHBLEHWST PUCKOB TMOEAU AIOAEN M MOPYM MMYLIECTBA PAa3paboTaHa MOAEADL YIPABAEHMsI CUCTEMOM MOXKAPOTYIIEHMSI WAXTbI PYAO-
ynpaBAeHusi. PaspaboTaHbl MPUHLMIMAALHASI M PEAEHO-KOHTAKTHAsI CXEMBI YMPABAEHUsl Hacocamu. [TpeArosKeHHOE MPOrpamMmmMHo-annaparHoe obec-
reYyeHre NMOMOXKET MPEAOTBPATUTL BO3SHUKHOBEHME ABAPUMHDLIX CUTYALIMIA M HECYACTHLIX CAYYaeB M obecredmnT noBbiueHne 6e30nacHOCT! paBoTHUKOB
CKPY-3 npu pabore B waxre.

KaroueBble croBa: MOYKAPHAast ABTOMATUKA, PEAETHO-KOHTAKTHAsI CX€Ma, PYAHWK, MUKPOKOHTPOAAED, MPOU3BOACTBEHHDLIV TPABMATU3M.

BEAE€HNE
Ha crposmiemca yeTsBepToM cTBONE pygHMUKa «COMMKAMCK-3» OPEAIpUATHAA «YpanKaauii» IpoU30IITIO 3abIM-
NeHne, a 3ateM noxkap. OT 3a/[bIM/IeHNs, HOBBILICHHON TeMIIePaTyphbl M OTCYTCTBMA KUCIOPOJA IOrMOIN 9 4elloBeK
IIpY IOLTOTOBKE K e TOHMPOBAHNIO CTBOJIA IaXThl. CTBOJ LIAXTHI iaMeTPOM 7 M OblT 06paboTaH MONNypeTaHOM, BO3TOpaHue
IIPOM3OIIO MPENIONIOKIUTEIBHO B pe3y/IbTaTe ICKpOOOpa3oBaHMA IPU CTPOUTEIbHBIX padoTax [1]. B Houb Ha 23 pexabps
2018 r. crracaresnyt OOHAPY>KIIK Tea morubumx. JIBa Tera 6bIIM HallA€HbI HA IIEPBOM YPOBHE, Ha BTOPOM M TPETbEM YPOBHSIX —
elrie ceMb IPOXOAIMKOB-cTpoutereil [2]. C menbro 6€30ImacHOCTH SKCIUTyaTallny LIIaXThl TPeACTaB/IeHa padpaboTaHHas C1CTeMa
yIpaByIeHVsI HACOCaMU /ST TYLIEHNS [ToXKapa C MCIIOIb30BaHMeM pereifHo-KoHTaKTHbIX cxeM (IEC 61131-3).
PesyAnTartbl MCCA€AOBaHMsI
Kaaccndhmkaums cpeacts no>kapoTyLeHust
Pa6ora B pynHMKax CBA3aHa C OONIBIIVIMIU PUCKAMI JIA 3TOPOBbA U KU3HY IIAXTEPOB, OFHVMIU 113 CAMBIX OIIACHBIX (PaKTOPOB
ABJIAIOTCA B3PBIBBI U IOXKaphl [3, 4]. MopenupoBaHuio pasBUTUA Ipoliecca IO)Kapa B IIaXTe MOCBAIIEHbI paboTsl [5, 6]. B
crarbe [7] IpOBeeH HATYPHBII Ta60PATOPHBII KCIIEPUMEHT 110 MOAEIVMPOBAHUIO IIPOL[eCcca PACIIPOCTPAHEHNs IIIAMEHHU OT
HECKOJIbKIX MICTOYHMKOB BO3TOPaHUIL. VI3BeCTHBI pas/IiyHbIe CIIOCOODI TOKAPOTYIIEHN B IIAXTaX, KOTOPbIe KIacCUULUPYIOT
IO BUALY CPEJICTB TYIIEHN, METORY VX IOfjauyl 1 Ha3Ha4eHNI0. Bce crioco6bl ofipasyieNAioT Ha TOBEPXHOCTHOE TYIeHNe (Iofjada
CPeACTB TYLIEHNs HEIOCPEACTBEHHO B OYar IoXkapa) 1 o0beMHOe TylIeHte (co3faHye B 0071acTy OXKapa ra3oBOJl Cpefibl, He
HOfiiep>KMBaloliell ropeHne). IloBepXHOCTHOe TylIeHMe MPUMEHSAIOT IOYTY IIpK BceX Bupax moxkapa. s ero peamisanuu
HeOOXOIMMBI CPEfCTBA, KOTOPbIMI MOXXHO IOJAaBaTh OTHETYLIAIE MAaTePUaIbl B OYar IOXKapa Ha PACCTOSHUM (KUAKOCTH,
neHsl, mopoiuku). O6beMHOe TyIlleHne IPUMEHseTCsl B OTPaHNYeHHOM o0beMe (B IIOMEIeHNsX, oTcekax) [8, 9]. Paspaborke
TEXHOJIOTMII a3PO30JIBHOTO IOXKAPOTYIIeHNs MocBsleHa pabora [10]. Topsias ropHas BbIpabOTKA YCIOBHO pasfenseTcst
Ha yJacTOK BBITOPEBIIEll KPeIy, 30Hy ropeHns (COCTOSANIYI0 U3 y4acTKa 0ecI/IaMEHHOTO TOPEHMA M YYacTKa MHTEHCUBHOTO
IUIAMEHHOTO TOPEHYsI) 1 30HBI TEPMUYECKOII OTOTOBKI APeBEeCUHBL I MOACYIIKY fpeBecuHbl [11]. PaspaboTka crioco6os u
CpencTB 0OHApY)KeHMsA Hada/IbHOIL CTAaMV IIOfI3eMHBIX II0>KapOB OICaHa B gucceprauyu [12]. [ oleHKy pycKa IIOC/IefCTBIIA
[O’Kapa U AVHAMUKIL €T0 PAa3BUTIS B PyLHMKAX paspaboTaHBI ClennaabHble IporpamMmsl, Hanpumep Fire Dynamics Simulator
(FDS) [13].
AHaAM3 HECHYACTHOTO CAyYasl BO3ropaHusi B PyAHMKE M OCOBEHHOCTM NoXKapoTylleHus B waxtax COAMKaMCKOro KaAmii-
HO-PYAHVKOBOTO YMNPAaBAEHMsI
22 pexabps 2018 1. oko1o 12 4yacoB MPOM3OLIIO BO3ropaHie Ha cTposiieMcs ctBoe pygHuka CKPY-3. B MoMeHT BO3HMK-
HOBeHNA NIOXKapa paboyre HaXONWINCh Ha OTMeTKe 363 M, Ifie BBIIIONHAIN PAOOThI 10 0@ TOHMPOBAHMIO CTPOSIEIOCA CTBOJIA.
B crBoe maxtor 8 CKPY mpu nmoxape Ha rny6use 343 M temmeparypa gocrurana 70 °C, 9To Melajio IPOBOAUTD ClIACaTeIbHbIe
pabotel [2]. Vcronp3oBaHme ra30BbIX, IOPOIIKOBBIX 11 @9PO30/IbHBIX COBPEMEHHBIX CPECTB OKAPOTYIIEHNS B PY/JHUKAX OI-
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PucyHok 1. ®PyHKUMOHanNbLHaA cxeMa aBToMaTusauum noxapotywenus. LIS (102a, 202a) — gatunku namepenusi ypoHsi; LAS (1026, 2026) —
OaTynky curHanuaaumm yposHsi; NS — gatumku ynpasneHust Hacocamu; H — pydHoe ynpaenenue; LT (101a, 201a) — gatyumku curHanmsaumm ypoBHS C
OMCTaHLMOHHON nepenaden aaHHbix; LIC (1016, 2016) — M-perynatop; LIR — peructpatop; G — MemMBpaHHbIi MCNONMHUTENBHBIA MEXaHWU3M.
Figure 1. Functional flow diagram of fire-fighting automatic control. LIS (102a, 202a) — level gauges; LAS (102b, 202b) — level signaling
sensors; NS —pump control sensors; H — manual control; LT (101a, 201a) — level signaling sensors with remote data transmission; LIC (101b,
201b) — P-regulator; LIR — recorder; G — membrane actuating mechanism.

Ta6nuua 1. Jlornyeckue aneMeHTbl Afisi ONUCaHUA PaboTbl CUCTEMbI NOXAPOTYLUEHUA.
Table 1. Logic components to describe the operation of the fire-fighting system.

Apgpec buta B O3Y MaHenb

CurHan* O6o3HaveHne MosicHeHne
KOHTponnepa oneparopa
W4 4.00 Avt 4.00 ABTOMaTM4eCKoe/py4HOE ynpaBneHne
W5 5.00 Fire button (FB) 5.00 M3BeluaTens NoxapHbIA py4yHOU
X0 CI0 0.00 Smoke detector (SD) - [MoxapHbIn n3BeLlaTens
X1 CIO 0.01 Bottom Fire (BF) [aTymk HKHEro YpOBHS BOAbI B pacLLuMpuTenibHOM H6avke
- noxapHoro Hacoca
X2 Cl0 0.02 Button Stop (BS) CIO 0.02 BbikntoyeHne noxapHoro Hacoca
X3 Cl0 0.03 Top Fire (TF) - [laTymk BepXHero ypoBHs1 BOAbl B pacLuMputensHoM badke
noXxapHoro Hacoca
Y1 CIO 100.00 Fire-pump (FP) CIO 100.00 MoxapHbIn Hacoc
X5 CIO 0.05 Bottom Drine (BD) [laTymK HKHEro YPOBHS BOAbI B pacLUMPUTENbHOM bavke
- OpeHaxHoro Hacoca
X6 CIO 0.06 Top Drine (TD) - [laTymk BepxHero ypoBHs BOAbI B pacLuMputensHoM 6ayke
OpeHaxHoro Hacoca
Y2 ClO 100.02 Drainage pump (DP) CIlO 100.02 [peHaxHbIA Hacoc

*Bxoa — X, Bbixog — Y.

PaHNYEHO B CBA3M C IPE/ICTABIEHNEM YTPO3BI I 3J0POBbSA U XKU3HM IIaxTepoB. [IpenMylecTBOM mmpepraraeMoi cXeMbl 10-
JKapOTYIIEHNS SIB/ISIETCS BOSMOXKHOCTD MCIIO/Ib30BAHNS TaKoKe (PUIBTPALMOHHBIX BOJ M PACCO/Ia [/IsI TYIIEeHMs IIoXapa, 06pa-
sytonuxcsa B COMMKaMCKUX KaaUIHBIX-PYAHMKAX. B KauecTBe ApeHaXKHBIX IMO>KAPHBIX HACOCOB MOYKHO JCIIONIb30BaTh HACOCHI
ITHKC 300-300, npumensaemble Ha CKPY u npegHasHadeHHbIe [/Is1 OTKAUMBaHUs KUC/IOTHBIX BOJ, C BOJOPOZIHBIM IIOKa3aTeneM
pH = 3,5...8,5, remneparypoii ot 1 go 45 °C, cofepkaHreM MeXaHU4eCKIX IpyuMeceit He 6oree 0,2 Mac. %, pa3MepOM TBEPAbIX
vacTuiy He 6oree 0,2 MM, MUKPOTBEPHOCTbIO He 6oree 1,47 ['Tla Ha BogooT/nBe YTONIbHBIX IIAXT [14].

PazpaboTka ¢pyHKLUMOHAALHOM CXEMbI ABTOMATU3ALIMK MOXKAPOTYILIEHMSI

[l ycTpaHeHUs PUCKOB HECYACTHBIX C/Iy4aeB, CBSA3AHHBIX C TMOENbIO JII0feN Ipy MoXKape B IIaxTe, pa3paboTaHa aBTO-
MaTMYecKas CUCTeMa IOXXapoTyuieHyst. OyHKIMOHAIbHAsL CXeMa aBTOMATU3AlNY IIpefcTaBaeHa Ha puc. 1. [IpuHnun paborst
3aK/II0YAeTCsI B CIEAYIOLIEM: II0XKAPHBIIT HACOC CPAbATBIBAET OT JATUMKA OOHAPYKEHIIS [T0KAPA, TPEHAXKHBII HACOC 3aKaIMBAET
BOJY M3 IPEHAKHOTO MIPUAMKA B 6a4OK-PaCIIPUTE/Ib TOXKAPHOTO HAcOCa. B [peHa)KHOM IpMsMKe U pacliMpuUTENbHOM 6auke
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PucyHok 2. Ipacd cocTosiHMi U nepexodoB ynpaBreHus noxap- PucyHok 3. pad cocTosiHMiA U NepexofoB ynpaBneHus ApeHax-

HbIM HacOCOM. HbIM HacOCOM.
Figure 2. State graph and transition diagram of fire pump control.  Figure 3. State graph and transition diagram of drainline pump control.
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PucyHok 4. PeneiiHO-KOHTaKTHasi cxema yrnpaBrieHUs1 yCTaHOBKOW MOXapoTyLUeHUS.
Figure 4. Relay contact circuit for control of the fire-extinguishing system.

MMEIOTCA JATYMKIU HIDKHETO U BEPXHETro YPOBHel BOAbI. B KadecTBe JONONMHUTENbHBIX Pe3epByapoB MOXKHO UCIIONIb30BATh pac-
conocbopumkm [14]. [IpeHaXkHbIT HACOC KO/DKEH OTK/TIOYATHCS, €C/TM BOABL B PEHAXXHOM IIPUSIMKE HeT WIU PacIIMpUTETbHbII
6a40K IOTHOCTDIO 3amoIHeH. [10yKapHbIT HACOC JO/DKEH OTKIII0YATbCs, eC/IM B PaclIMpUTEeNbHOM 6adke Bopbl HeT. ITpegycmo-
TPEHO py4YHOE ¥ aBTOMAaTHYeCKOe yIIpaB/lIeHNe YCTAHOBKON MOXXapOoTyIleHuA. /11 perymmpoBaHns pacxofia BOAbI MPefyCcMO-
Tpe II-perymarop ¢ MeMOpaHHBIM MCIIOTTHUTEIBHBIM MEXaHII3MOM.

PazpaboTKa peAeiiHO-KOHTAKTHOM CXEMbI

B xauecTBe IpoOrpaMMHO-aINapaTHOro obecreyeHus ObUT BbIOpaH KOHTpoaep Omron, MMEILIT XOpolye TeXHUKO-
9KOHOMMYECKIe XapaKTepucTuki [15, 16]. Vcnonp3oBaHye JaHHOTO KOHTPO/IEPA B IIPOMBIIIIEHHOI 6€30I1aCHOCTH [TOKa3ajI0
VIIOB/IETBOPUTE/IbHbIE Pe3yIbTaThl. [I/Is1 ommucanms paboThl yCTAHOBKM IIOKAPOTYIIEHNsI ObUIN BBEIEHBI HEOOXO/MIMbIE TOrMYe-
cKite ameMeHTHI (Tabt. 1). B mpemaraemoit cxeme ObII0 IPERYCMOTPEHO PYYHOE 1 aBTOMATIYeCKOe YIIPaB/IeHle YCTaHOBKOII IO~
kaporyurenys W4. [l py4HOro Ho>kapHOro M3BelnaTe/s IpefHa3HadeHa KHOIIKa W5, paciypuTeibHble 0a4Kyl [PEHaXKHOTO 1
MO>KapHOTO HACOCOB MMEIOT JJaATYMKM HVKHETO X5, X2 1 BepXHero ypoBHeii X6, X3.

Anroput™ paboThl HACOCOB CIEAYIOLNIT: OXKAPHBIT HACOC Y1 BK/IIOYAaeTCsI OT JaTunKa OOHapy>KeHus moxkapa X0 i ot
py4Horo moxxapsoro usBeutarens W5. [y paboTsI HOXXapHOTO Hacoca HeoOXOAMMO Hat4e BOABI B moxkapHoM 6auke X1. ITo-
JKapHBII HACOC OTK/II0YaeTCA OT KHOIKIU PYYHOTO YIpaBieHNA X2 UM OT JaTYMKa HYDKHETO YPOBHA BOJbI B PACIIMPUTETHbHOM
6auke nmoxxapHoro Hacoca X1. [IpeHaxHblil Hacoc Y2 3akauuBaeT BOAy (paccoi) U3 APeHaKHOTo NpMUAMKa B OauKu-pacIIupu-
TeN IPEHAKHOTO U MOXKapPHOTO HACOCOB [0 MX HamomHeHus X6, X3; 1 paboThl JpeHa)XHOro Hacoca HeOOXORMMO Hajidie
BOfBI (paccorna).

Ipadel cOCTOAHMIT U IIEPEXOROB YIIPaBIECHN IIOXKAPHBIM Y1 1 IpeHa)kHbIM Y2 HacocaMy IOKa3aHbl Ha puc. 2, 3.

Jlormyeckue (HyHKIVM, COOTBETCTBYIoIMe IpadhaM COCTOSHUIL M IePeXONOB YIpPaB/IeHNA IOKapHBIM Y1 M peHa>KHBIM
HacocaMM Y2, IPeJCTaB/IeHbl B C/IEAYIOIMX 3aBYCUMOCTAX:

Y1=(W4-X0vﬁ-wva1)-X1-ﬁYz:X5~(X6vY2)~X3.

PaspaboTaHHas peeiiHO-KOHTAKTHAs CXeMa yIIpaB/IeHsI yCTAHOBKOIT II0XKapOTYILIeHNsI TOKa3aHa Ha pIc. 4.

OmnucaHne pabOTHI CXeMBI yIIPaBJIeHNsI HACOCAMU IPYUBEEHO B TaOL. 2.

BHepeHue HaHHOJ aBTOMATM3MPOBAHHOM CUCTEMBI II0OXKapOTYLIeHNs OyaeT Clioco6CTBOBAaTh 6€30IIaCHOCTY 1 yMeHbllle-
HIIO TIOZOOHDBIX HECYACTHBIX C/IyYaeB B IIAXTe.
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Ta6nuua 2. OnucaHue paboTbl CxeMbl yNpaBreHUs HacocamMu.
Table 2. Description of the pump control circuit.
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3akAloueHue

PaccmoTtpeHa curyanys BosropaHns pygHuKa Tperbero CommKkaMcKOro KaauitHOTO PyAOYIIPaB/IeHN IPeANpUATI «Ypai-
Ka/luii», B pe3y/ibTare 4ero Horu6mu 9 ropHsAKOB-IPOXOAINKOB. [/l yMeHbIIEHNsT PUCKOB b€/ I0felt U MOPYM MMYIeCTBa
IpeAnpuATHs pa3paboTaHa MOJIE/b YIIPABIEHNUS CUCTEMOI ToXKapoTyLIeHus 1axTbl COMMKaMcKoro pyfoympasiaenns. Paspa-
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60TaHbI IPYHININANbHAS U PeeifHO-KOHTAKTHAs CXeMbl YIIPaB/IeHUs HacocaMu. IIpeiokeHHOe IPOrpaMMHO-aINIapaTHOE
obecrieyeHe MOMOXET ITPEJOTBPATUTh BOSHUKHOBEHE aBaPUITHBIX CUTYAl[UI M HECYACTHBIX C/Ty4aeB M 06eCIeYnT MOBBIIIe-
Hte 6e3omacHocTy paboTHMKOB CKPY-3 npu pabore B maxre.
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The relevance of the work is due to the need to reduce the risk of mortality of miners in case of fire.

The purpose of the work: development of an automation fire-fighting system to ensure the safety of employees of the Third Solikamsk potash-mine
administration.

Methodology of the research: solving the problem of analyzing and synthesizing the finite-state automation described by the logical equations of
the automated fire-fighting system; software development for the Omron industrial controller.

Results. The information about accidents at the Uralkali was analyzed. The object of research was the fourth mine of the Third Solikamsk potash-
mine administration. SKRU-3 is one of the three mines in Solikamsk, where the extraction of potassium and magnesium salts is carried out by an
underground mining method at a depth of 100 to 500 m. A fatal accident was identified. As a result of smoke generation and fire 9 people died,
the builders of the contracting organization, at the fourth mine at a depth of 363 m. The main contract work of the main shaft was performed by
employees of the Construction Management No. 30 Federal State Unitary Enterprise from Bashkortostan. When developing a fire-fighting system, a
functional scheme for motor control by a drainline pump and a high-pressure fire pump was built, which provides for manual and automatic control
of the pumps. It is recommended to install low and high-level sensors and other equipment in the expansion tank and the desalination tank of the
drainage pump: pump control sensors, level signaling sensor with remote data transmission. The logical equations and relay contact circuit of the
equipment were developed. It is offered the use of software and hardware based on the Omron microcontroller in the engineering section. The
simulation modeling of pumps was carried out.

Conclusion. To reduce the risk of mortality and damage to property, a model has been developed for managing the fire-fighting system of the mine
management. The principle and relay-contact pump control circuit have been developed. The proposed hardware and software will help prevent
alarm conditions and accidents and will increase the safety of the SKRU-3 employees when working in the mine.

Keywords: automatic fire-fighting equipment, relay-contact circuit, mine, microcontroller, occurrence rate of industrial injuries.
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