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AHAJIH3 TPEBOBAHHI H CIHEHMOHKH ABTOMATHIHPOBAHHBIX CHCTEM
VIIPABJIEHHUSA NPOTHBONOKAPHOH HACOCHON CTAHUIMH
VIVIEJOBBIBAIOWENR IHAXTHI

Muxaiaosa O.B., Heaes 9.B.

GI'EOY BO « Cubupexuit 20Cy0apemeeniuiil UROYCMPUGIbHIIL VHUSEPCUMER»
2. Hosoxysueyx, Poccus, eduard-izaev-2000@ mail.ru

Annomanun. 8 pabome paccuampua@Iomcs KNOUCHENE IA0aRI 4 MPEOOGANUR X GEIMOMIMILIUPOSANISN
CUCENAM  VAPIETONEN  MEXMOIOVUNECKIEN  RPOYCCCOM  NPONINGONONCAPNON  MACOCMON  CMQNyuR  Na
VereOOONGANRYEIl WAXME, 6 MOM YUCIC OCNOENNE MOPMAMIENSE OOKVNENTN U OCOOCHNOCITM WAXMNoU Cpeont,
GUSIGIGNE NG BPOCKMUPORANNE I IWCRIVaGmaun danunx cucmew. (coboe smuuanue yoOeIscmmc  anaausy
ROMPEONOCTICN MOl CUCTRENN 6 KOMMOXCHIE ORCREUCTUR  MAOHRCNOU PADONIN NACOCHON) OHOpYOOGRMIN.
Obocnosana HeoGXodIVOCMb YHema Ceyiduxy YeIoaw Pabomn ¢ WEUNAxX AIX MOTMUENI NaAENCHOCIIN U
GETOMACHOCTTA MCTRAVENIAIUN NACOCNNT CIGANYUIL.

Kuouesne croea. amoMamusupOsaEnas Cucmena YRPGETCRIN, RPOMUGORONCAPHIR NOCOCNHAN CIG NN,
Vere OO0 EAOUGN IAXMA, MPEGORANUN, GEIoRaCHOCTTS.

Abstract. The paper considers rhe key rasks and reguirements for auromared process conmol sysiems of @
Sire-fighning pumping starion ar a coal mine, including the main regulatory dociments and feamres ¢f the mine
emironmenr qffecning rhe dezign and operanon of these syzrem:. Special arennion iz paid to rhe analyzis of rhe
need: of this system in the conrext of enzuring reliable operarion of pumping eguipmens. The necessiny ¢f raking into
accounr the specificz of working condinions in mines ro improve rhe reliabiliry and qféry of pumping sianons
operarion 15 jusrified.

Keywords: anromared conmol s5ystem, five pumping starion, coal mine, reguirements, sqfer.

Vrnenobrsaoman npoMLIIIICHHOCTE ABARCTCE OHON M3 OTPACHCH C NOBLIICHHBIMN
TpeboBaHMAMKI K GCIONACHOCTH, NOCKOILKY MAXTH MPCACTARIAIOT CO00i ONACHEIC NPON3BOA-
CTBCHHEIC OOBCKTHI C BBICOKOH BCPOATHOCTBIO noapoB. B cein ¢ 3THM npoTHBOnNOXapHLIC
uacocusie cranuun (HITHC) wrpasor knoueryio ponk B obecneucunn 6CI0NACHOCTH LAXTCPOR
H COXPaHCHMH HMYILCCTBA.
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B cratee paccuaTpHBaOTCH OCHOBHEE Tpedosanna £ ACY npoTHEONOMAPHEIX HACOC-
HEIX CTAHIHIT HA YIOUIBHEIX IIAXTAX, & TAKKS OCODEHHOCTH HX MPOCKTHPOBAHHA H YECILTYATA-
LHH C YHETOM YCIOBEHH IMAXTHON CPeIkL

OcxoBHEE Tpe(OBIHNA K AETOMATHIHPOBAHHLIM CHCTEMAM NMPOTHEONOKIPHEIX HACOC-
HEIX CTAHUMA ONPEICASIOTCH CTAHAAPTAMHE NMPOMEIIUICHHON OEI0NACHOCTH M HOPMATHEHLIMH
MOKYMCHTAME, PerlaMeHTHPYHALHME ACATETRHOCTE YTIeao0sBarnx npeanprait. Kmose-
BhIC TPcOOBAHNE K TAKHM CHCTCMAM MIOKHO Pa3ACIHTE HA HOCKOUIEKD KETETORMI.

(JCHOBHEIC NOMMECHHA N0 MORAPHOH GCIONACHOCTH HA VIONBHEIX MIAXTAX OHOPCICICHEL
B CIT 2.13130.2020 »n & Degepansrom 3axone Ne 123-03 or 22072008, Cornacso 3THM HOp-
MATHBAM, HA MAXTAX HEOOXOAMMO YCTAHABIHBATE ABTOMATHIHPOBAHHLIC CHCTCME!, COOTHET-
CTEVIIOINE MOBRINCHHEIM —TPeDOBIHMAM  VCTOHYHBOCTH, OLICTPOACHCTEMA H  HANCEHO-
cri [1, m 4.1].

BamHee TpeoBaHNA K NPOTHEONORIPHEM HACOCHEIM CTAHIHAM THERE YVCTAHORICHE B
CIT 10.13130.200%. HacocHre CTAHIHH IOMEHE O0CCHCHHBITE MOQATY BOMH C JABTCHHEM H
OOBEMOM, JOCTATONHEIM AMA TYIICHHE NOKAPE, QGEC B OTAANCHHEX 3J0HAX maxTel. OHn gonx-
HEl OLITE ODOPYIOBAHL PCICPEHLIM HACOCOM, KOTOPAI BETHOSMACTCH ABTOMATHHCCKH B CITVMAE
oTala ocroBHoro [3, . 5.3.5).

KabenkHele NTHHHA AN8 HACOCHOHM CTAHIHH JO/DEHEI HMCTE NOBLINCHHYK) OFHECTOR-
KOCTE H COOTECTCTEOBATE CTAHJAPTAM, MPCTRABINCMEIM K IIAXTHEM yoTaHoexadm. CornacsHo
CIT 6.13130.2021, kabenn, npHMCHACMEIE B NPOTHBONOKAPHEX CHCTEMAX, JOIEHE BRUICPHH-
BATh BOAACHCTENE OFHA, 8 TAKEE OWTh 3JAHOIEHE & OT MEXGHWHMECHHX —NOBPEEe-
auii [4, m 6.1-6.8).

CHCTeMa ANCTICTHCPHIAMAN HIPACT EMHMEEYID POOL B OGSCTICHEHHH CBOCBPCMCHHOTO
PCArHPOBAHNA HA BOTHHEHOBCHHC BOSMOPAHHA H KOOPIHHAIHH MPOTHEOMOEAPHEX MCPONPHE-
THil. /|HCHETHCpCKAR CHOTCMA JOMEHA OOCCICYMBATE YAANEHHE MOHHTOPHHT COCTORHHA
HACOCOB H APYTHX KOMIIOHCHTOR B PCEHME PEATEHOMD BPCMCHH.

Cornacee ['OCT P 53325-2012, cecrema QHCNCTHCPHIALME I0/GEHA BEINOIHATE ClIC-
AYHIIHE Gy HELIHH:

= MOHHTOPHHT COCTORHHA HACOCHOH CTAHIHH B PEATLHOM BPCMEHH H Nepeiata JaHHEIX
0 pall0Te HACOCOE, JABNCHHH BOJALL YPOBHAX E PCICPEYAPAX M OPYTHX NMAPAMCTPAX HA [CH-
TPaNEHLIR HCHCTHCpCERi myHkT [5, m. 5.2.1];

= BETOMATHHECKOE ONOBCIICHHE THCTIETHEPd O HEHCNPABHOCTAX, ABAPHITHEIX CHTYAIHAX
H APYTHX OTEIOHCHHAX OT HOPME! A NTPHHATHR ONCPATHEHEIX pemeHnit [3, n. 6.1.2].

B cooreercramn © CIT 5.13130. 2000, pacocHas CTAHUHRA J0/GEHA HMETh BOIMOEHOCTE
MUCTAIHIHOHHOTO YIPAETcHNA. B cnywae nosapa won apapuilHof CHTYRIHN, NEPCOHAT, HAXO-
ORMMIACE HA GCI0NACHOM PACCTORHHH, JOMKCH HMCTE BOIMOMHOCTE AETHEMPOBATE HACOCKL
MPOKOHTMUIHPOBATE  JARICHHE BOJE H  KOOPAHHHPOBATE NOQAYY  BOAKL B 30HY
soaropanns [6, o 3.3.1].

Juenmerepokan CHCTEMA TPOTHEMIOEAPHOG HACOCHDHN CTAHLHH JONKHAE ORTL HHTCTPH-
POBAHA C JPYTHMH CHCTCMAMH Ge30NACHOCTH MIAXTEL TAKHMH KBK CHCTCME! BCHTHISIHHE H KOH-
TPOIA JAra30BAHHOCTH, CHCTEME! ONOBCINCHNA | 3saxyamun [T, n. 7.1.1]. 7o noseonser Omcr-
PO PEATHPOBATE HA BOAMOPAHAR, KOOPAMHAPYA paboTy Boex coykd n obecneunsas GelonacHyo
FBAKYAITHHD TICPCOHATL

B cooreercTenn ¢ FOCT 12.1.004-91, cocTesmel ANCTICTHCPHIMING N4 OPOTHEOIORIP-
HEIX HACOCHEIN CTAHIHI JOKHE HMCTh PCICPEMPOBAHAC KAHATOR MCPedadH JAHHLIX, YTOORI
npi choax B pafoTe 0JHOTO KAHATA HHOOPMALNA O NOKAPC NEPCIABANACE 0 APYTHA, MTO M-
BLINIACT HAACHHOCTE CHCTEME] B 3ECTPEMANLHEX yonosnax |8, o 4.3].

CHcTema yNpaEncHHA JONKHA ABTOMATHYCCKH NEPCKIHMATECA HA PEICPEHEIN HACOC B
coyuae oTEria ocHoBHoro. Jansoe Tpeforanne npeaycsorpeno CIT 100131302009 » cnocod-
CTEYCT NOBRIINEHHK HATEKHOCTH CHCTEME! NPOTHEONOMEAP G ammTs [ 3, n. 5.4.3]).

[TpoesTuposarne ACY npoTHEONO®RAPHOR HACOCHOR CTAHIMN AR WANTE TpeyeT yue-
Ta pasa (hakTopos:
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= MHOMOIOHHAEA CTPYKTYPA YIPAENCHHA ¥ MOMEHEIC MIAXTEH HMEKT CIOEHYRH CTPYETYRY
C PAIACICHHCM HA I0HEL, TPOMINOMATER, KEXIAH 03 KOTOPRIX MOAeT noTpedosars codcTecH-
HYE) MPOTHBOMOMAPHYH 2anmTy. CHCTEMA YVIPABNCHAA HBCOCHOR CTAHUMCH gommHa odccne-
HHESTE BOGMOMHOCTE YIPABICHNA A6 OT/JEIEHEIX 30H, ¥T0 NPEANOUIATACT HAMHMIE MOy IEHOM
APXHTEKTY L

= yaanceHoe ynpagncHne. [oyfiHa @ pEOBCTENCHHOCTE IMAXTHOID EOMILICKCA TPeOyT
HAMMYHA CHCTCM VIATCHHOND YIPAEICHHA H MOHHTOPHHIL, [OIB0ISIONIMY YIPARNATE HACOC-
HOH CTAHLMEH HI UEHTPATLHOND JHCICTHCPCEOND MYHETA. HCTAHIHOHRO: YIPaBIcHHE BAKHO
KK [UIH ONCPaTHEHOND KOHTPONH GOOpyI0BIHNA o NAPAMETPOR, TAK M 118 Oe30NacHOCTH nep-
COHZAMA;

= pcIcpPEHPOEAHHC KAHANOE CEATH H HCTOYHHEOE NTHTAHHA. B maxTax MomeT BOIHHKATE
nepefon © wekTpHdecTEOM B cEmiki0. Jlna obecnesenns GecnepeBoiinod paboTel cHoTeME
VIIPaBncHHA TpeOyeTca pelcpEHPOEAHHC KAHANOE CEAIH H HAMNMHC AETOHOMHEIX HCTOMHHEOE
MHTAHAA LENeH YIPaBneHHa (HATPHMED, AEKYMYIRTOPHEX GaTapeil M AH3eNh-TeHEPaTOPoR ):

= Henoneiosarne DaTHEOR B VCTPOACTE KOHTPOIR CPekL
PainuyHEe BCNCETH NPHMCHCHAR ABTOMABTHINPOBAHHOH CHCTCME! YIPARTCHAR [IPOTH-
BOMOEAPHOH HACOCHOI CTAHINA MpEACTARNCHE B Tabmme 1.

Tatnuua 1 — AcnerTr MPHMCHCHHA ABTOMETHIHPOBAHHON CHCTCME! YIIPARICHHA TIPO-
THBOMOXEAPHOH HACOCHOH CTAHLIMH

ACnexTt

Crncanmne

OiFocHOBRHEE

ABTOMATHIHPOBAHHOE YIPaBE-
JEHHE HACOCAMH ©0 cobmo-
JCHHEM TEXHOTOTHHCCKHX
ONOKHPOROK, PeryIHpOBAHHEC
NAPAMCTPOR

P'E'F.ﬂﬂ.l.'[tH'l'.l-!FDEH.HHE\'. BEITH}-
HECHHC H OTEIEYYCHHC HAco-
COB, MOACPHEEHHC JaaHHOTT
¥POBHA QRBICHHA B CHOTCME,

(eccneansacT ONCPATHE-
HOCTE PCArHPOBAHHA M MOI-
ACPAEHHEC MOCTOAHHOIO  BO-
AoCHAOMWCHHA B CIOYYAC 10-
WAPA.

I-[I:FE']'.'."IJ-IJ"-]EHHE Ha C3CPEH BN T
HEOOC

ABRTOMATHHCCKOS  BETHMCHIE
PCECPDBHOND HACOCd NpH dBa-
PHH OCHOBHOTO

[MopemasT HANEEHOCTE pa-
OOTEl CHCTEMEL H  CHIGEACT

puck nepeboce  BogocHabwe-
uua [3].

MOHHTOPHHT MapaMeTpoR CH-

CTEME] MPOTHBOMOHAPHOTO
BOIOCHED@eHIA

KonTpones ypoBHRE BOIEL, THE-
NCHHE B CHCTEME, COCTOHHHA

HACOCOR H lﬂi:}._l'FI-lElEﬁ-D'P:.’;I,IEI-

HAHHA B PCAEHOM BPEMEHH.

[Nozeonmer CEOCEPCMCHHD
ELIHENATE HEHCIPABHOCTH,
NPeAOTEPALIAR PAEHTHE ABa-
PHHHGH CHTY AL,

Hurerpauns ¢ cucremoil mic-
METHEPHIAHH

l}mpunl:a JAHHHEIX O COCTOHR-
HHH HBCOCHOH CTAHIHH @B
AHCIICTHCPCEYREY W NOGCPERDL

OfecnesBacT KOHTPOIE HA
COCTORHIEM CTAHLIMM W3 1eH-
TPATEHOH AMCICTHCPCKOH A8

AHCTHHUHOHHONO  YOPaene- | ONepaTHEHO peik-
HHH. man [5 n. 6.1.2].
OrpectoficocTe # 3amuTa | YemoiMueocTe K BRICOKHM | YCNOBHA maxTh TpedyoT mo-
oOOpyI0BIHHA TCMNCPATYPAM, BIEEHOCTH, | BREIICHHON — JAIATE AR
NLIIH; 3AMMTA OT KOPOTEHX | NPeIOTEPANICHHA BRIXOA W3
TAMBIKAHMI. cTpoR obopyaceanma [4].
ABTOHOMHOCTE  nokankH0dl | Boamosnocte  paborm B | Obecnesneaet

CHCTCME! YITPABICHHA

YCOOBHAX BPCMCHHOTD OTCYT-
CTEMR CBEAIM C JHCOCTHCP-
CROH.

HCTIPCPLIB-
HOCTE palOoTEl JAMC NpH AB3-
PHEX B CHCTEMC CBRIM, 9TO
KPHTHYHO I8 OMACHRIX 00b-
CKTOE € OBICTPONPOTEKAR-

LIV SAH TTP0L S0 CRakEL.
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Tem cambiv, yNpOIICHHAR TCXHMYCCKAA CTPYKTYPR JMOKAILHOH CHCTCME! YNIPABICHHR
THIOBOH HACOCHOI CTAHIMHE MOKCT OMTH MPCICTARICHA B BHAC, OTOOpAXCHHOM HA pHCYHKE 1.

' —  Ethernet

.
]
]
.
1]
.
‘' '
‘' M
5  m—— i sle ! — BoNC
M - ' | " e mmemwe
- P N e {—F
:ﬂammvom 3 : oot :
IOt
E Koy TaTop : : p—— RS‘485
| . =
‘' '
. 1 I_ .
. ——— » ]
: — R : ANCEpETIIe
' [ “—t ' KaHansl
v m«roormot ' -
' : v ' T
' ' v ; = Toxopas
L) -
: _— ‘ -3 - neras
' M » '
‘ Bropmanse || pegecunie NacTones ' e CONPOTHBIICHHE
' rpectpaonen ] o _ _|opetpaonamns S
. CHIOBBIC

Te s w =

Pucynox | — OSobmennan Texunyeckan cTpyxrypa cucresmst ynpagncsns [IITHC

Hexoas 13 IKOHOMHMCCKOH UEIecO00Pa3IHOCTH BHCAPCHNA ABTOMATHIMPOBAHHON CH-
CTCME! YNPABICHHA [UIA OOBCKTOB MPOTHBONOKAPHOH 3AIIHTH, TO PACCMOTPHM CICAYIOMIHIT
IpHMEP.

Boanmesm cacayiomme HCXOAHBIC JAHHEIC VIS OHOH CHCTCMEI YIPABICHHUA NIPOTHRONO-
HAPHOIT HACOCHOI CTAHINN, KOTOPAIC MOTYT OTANYATLCH JUIR PAIHEIX OOBLCKTOB M NPCANPHATHI
H PACCMATPHBAIOTCE HHANBHAYATLHO:

- croumocts paspaborku u BHeapenns ACY TI - 8 aum pyGacii;

- cpok cay#Osl cucremst — 10 aer;

~ CHCTOHBIC 3aTpaThl Ha obcaymuBanne cucremel — SO0 Taic. pyGacii;

~ NOTEPH OT OAHONO NoKapa — 5 aaH pydueit:

= CPCAHAR MACTOTA BOIHHKHOBCHHA NOXapos 6c3 cucremsl — 2 MHUM/ICHTA B rOJ;

= CHIDKCHHC BCposTHOCTH aBapuit Ha 70% npn nenonszosanun ACY TIL

JAns oneHkH IKOHOMHHECCKOH HPPCKTHEBHOCTH BRMHCIHM CHIDKCHNC yiepba oT aBapmii-
HBIX CHTYALMIE H IKOHOMHIO 33 CHET COKPALICHHA NPOCTOCE M YMCHBIICHHA 3ATPAT HA PCMOHT.

[Torenumansustit rogoeoit ymiep6 6¢3 sacapenns ACY TII (1):

¥, = 5000000+ 2 =10 000 000. (1)

[lockoneky BHCAPCHHC CHCTCMBI CHHKACT PHCK BO3HHKHOBCHHA noxapos Ha 70%. no-
TCHIMANLHLIH OA0BOI yuiepd cocrasut (2):

Y. =¥,+(1-0.7)=10000 000+ 0.3=3000000p.erox. (2)
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Swonomereckuit wphexT or sueapenna ACY Tl cocrapnaeT paisnny MemIy rogoBss
yrepion Oe CHCTeMEE B ¢ cHCTeMOd (3):

3 =¥y — ¥, = 10 000 000 — 3 000 = 7 000 000 p. & roa. (3)

Pacaer uncToll noaoBoi 3K0HOMHN

EscrogHele 3aTpaTkl HA INCTINYATAOHED CHCTEMEL COCTRENRKT 550 Tmc. pydnen (500
THIC. HA obcnymHBanHe + 50 THC. HA AMEKTPOIHCPINID), CHETOBATENLHD, YHCTAR IKOHOMHA CO-
crasHT (4):

Ve = 7 000 000 — 550 000 = 6 450 000 p. 8 roa. (4)

HHBecTHUMOHHEIC ATPATEL HA BHCAPCHHES CHCTEME cOCTABMRKT B mum pybneii. Cpox
OEYTIACMOCTH MOKHO PARCCHHTATE 110 dopmyne (5):

B 000 000
& 450 00

T= = 1.24 roga. (3

Cpok OEYIECMOCTH CHCTCME COCTIENACT oxono 1,24 roga, wTo JenacT EHCIOpPCHHC CH-
CTEM YNPAENSHHR 08 CHCTEM BOJOCHAMEECHHA H NMPOTHEONORAPHON GeI0MACHOCTH IKOHOME-
geckH pderTHBHEM, [ToMBIMO NPAMOI IKOHOMIH, BHCIPCHHE CHCTEME! IHAMHTEILHO MOBE-
INACT VPOECHE DCIOMBCHOCTH HA [MAXTE H COOTECTCTEVCT TPCOOBIHHAM HOPMATHEHEIXN BKTOE,
Tarnx kax CIT6.13130.2021, FOCT P 53325-2012, n apyrax.

Pa3ipafoTEs cCHCTCME! YIPAENCHHE NPOTHEMIOEAPHED HACOCHEIX CTAHIHA AN VITICI0-
DRIBANMIMX WAaxT TpebyeT yueTa uenoro paaa cnenndurdecknx TpefoBaHmi, obycIoBICHHEIX
VCODBHAMH SKCIUTYATALMH H HOPMATHEHEIMH OokyMeHTamn. HagewHooTs, oTkasoycroian-
BOCTE, YCTOMHHEOCTE K BHCIDHHM BORJCHCTEHAM, BRICOKAA CTCNCHE ABTOMATHIALINH H HHTCTPa-
IHA ¢ APYTHMH CHCTEMAME GC30MACHOCTH — 3T0 KIKHCBEC MTEPAMETPEL KOTOPEE HeoOXO0IHMO
VHHTHIBATE MPH NpOcKTHpOEAHIH noaoiasx cuctes. Cospemennte ACY TI1 ans nporieono-
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