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AHAJIN3 TPA®UKOB ITOTPEBJIEHUSI TOKA HACOCOM 1
IPUYUH YTEYKHA ) KUAKOCTH HA OBBbEKTAX BOJIOCHABKEHUSL
CEJIBCKUX HACEJIEHHBIX ITYHKTOB
A.T'. CBemrnukoB, I''M. Muxees, M.H. Kantumyaiun

Pedepar. Cucrema BogocHa0XeHHUs C YCTPOWCTBOM Y4acCTOTHOI'O Ipeobpa3oBaTeisi, IpUMeHsI e-
Masl B CEIbCKHUX HACENEHHBIX IMYHKTAX, PacloJIOXKEHHbIX Ha Teppuropun Uysamickoil PecnyOmuku n
Hmxeropozackoit obmactu, He Bcerma oOHapyKuBaeT (DaKT yTEUKH KHUAKOCTH, YTO BICYET 3a COOOH
HEMUHYEMbIE NOTEPH IEKTPUIECKOW dHepruu. IIpy 3TOM 3HAYMTEIHHO BO3PACTAIOT MOTEPH CHIPHA U
BEPOSITHOCTh OCYIICHHUS CKBaKHHBL. ONPENeNNTh yTeUKy B TAKUX CHCTEMaX BOJOCHA0KEHHS BO3MOXKHO
myTéM oLM(pPOBKU MapamMeTpoB padOThl CKB)KUHHOTO HACOCA M MEpeAadyy 3TOH MHPOPMAIUHU C ITIOMO-
uipto obnaunoro cepsuca «OwenCloudy, paspaboranHoro kommanueit OBEH. Llens uccrnemnoBanmii —
OIIpeJIeTICHNE YTEUKH JKHJIKOCTH B CUCTEME BOJAOCHAOKEHUSI CEIbCKUX HACEIEHHBIX IIYHKTOB Ha OCHOBE
OTIOCPEJOBAaHHOTO HAOIIONCHUS M CPAaBHUTENBHOTO aHAJIM3a CyMMapHOTO BpeMeHH paboThl Hacoca 3a
cytku. VccmenoBaHus mpoBoauid B paboune aau ¢ 3 mo 9 ¢eBpanst u B TeueHune | HosOps 2022 r.
Jns onnpoBKH HCIIONB30BaNM ceTeBoi mutro3 [IM210, xoTopeiil mepenaBan mapamMeTpsl paboThHl Ya-
CTOTHOTO IIpeoOpa3oBatelts (CYIIeCTBYIOMICH CTaHIINK yIpaBieHns1) o nHTepdeiicy RS-485, a nanee B
00auHyt0 cpeny ¢ nomoisio SIM kapTel. OnndpoBaHHBIC TaHHBIC U3 00JAYHOW CpeIbl 00padaThIBAIN
B IIPHKJIaJHOI IporpamMMe Io 3alaHHOMY ajrOPUTMY C IPOCTOM JIOTHMKOHM M ONpeAeNsuIn odliee BpeMs
paboTsl Hacoca 3a cyTKU. Ha ocHOBaHMHM 3THX pacdyéTOB yCTaHABIMBAIU (AKT HAIWYUS YTEUKU KUAKO-
CTH B cucTteMe BojocHaOxeHus. OnpeseneHne CyMMapHOro BpeMeHH paboThl Hacoca B CyTKU MyTEM
onn(pOBKH U aHAIN3a MOKa3aTeNeH MOTPeOJICHNS TOKA, ITO3BOJIUT CYIIECTBEHHO YCKOPHUTH BpeMs pea-
THPOBaHMS HA HEIITATHYIO CUTYAIHIO B CUCTEME BOJIOCHAOKEHHS.

KnioueBble ciioBa: cHCTeMBl BOJOCHAOXEHHWS, MOTPY)XKHOH arperart, cenbCKHE Haceln&HHBIE
ITyHKTBI, OOHApyXEHHE YTEUYKH IHKUAKOCTH, OOpaTHBIN KiamaH, MoTpedieHne BOAbBI, TIpaduk
MOTpeOIeHus TOKa.

Beenenne. OnHa U3 BaxHEHIIMX 3anad, CHA0XalOTCsl MUTHEBOM BOAOM pa3MuHBIMH CIIO-
CTOSAIIMX TIepe] BOJAOCHAOKAIOUIMMU OpraHmsa-  codamu (cM. Ta0:.). Mcronp3yloT BOOHATIOPHBIC
LUSIMU, TIPEIOTBPAIIEHHE YTEUKH BOJBI OT TOYKM  OallHM, CKBaKMHHBIE HACOCHI, MPUBOJ KOTOPBIX
otOopa 110 myHKTa motpednenus [1, 2, 3]. VTeuka  HMeeT YCTPOMCTBO YaCTOTHOTO PETYIUPOBAHHUSA, a
XKHUJKOCTH U3 CUCTEMBbI BOJOCHAOKEHUS HEYKJIOH-  TaKXKe coueTaHHe 3THX crnocoboB. B mocnenHem
HO BJIMSIET HA pacxoj dJeKTposHepruu [4, 5, 6]. ciay4yae JIETOM HCIOJIB3YIOT — BOJOHAINOPHYIO

Marnbie cenbCKUE€  HAceNEHHbIE  ITYHKTHI OarHIo, 3UMOM — MOTPYXKHOU arperar [7, 8, 9].

Tabnuua — Bugpl cucteM BOIOCHAOKEHHMS, MPUMEHSIEMbIE B MAJIBIMH CEJICKUMH HACEIEHHBIMH
myHktamu (Pecnyomuka Uysarmst)

Cucrema BojtocHabkerns | HanmeHoBaHHMe HaceIEHHOTO MTyHKTA
TpagunuonHas I. Ypaskacsl, 1. bensieo 1, 1. benseBo 2, ¢. MUmien 1, 1. Bropsie Snapser
(bamenHast)
CKBa)KMHHBIA HACOC c. Tysanbl, c. Hoebie Aitbecu, c. Hwxkusas Kymamka, n. AifiGeun,
c. bateipeBo, ¢. AxmaToBO
c. Mnen 2, n. [lepBomaiickuid, c. Cypckuii MaiinaH, c. ATHapsI
Kom6unupoBanHast n. Xeipkacel 1, a. Xslpkacel 2, c¢. Bocxom, c. Pycckme Amnramm,
c. FOmanatii, c. Xomapsl, a. llluaepnocu, c. Hwkasas Kymamka, ¢. SIBien,
. Kanununo, n. Kanuauno UKS, ¢. Axmaroso, 1. KypoukuHo,
1. Tropnema

TpaﬂI/IIII/IOHHaSI cucTéMa BOI[OCHa6)K€HI/I$I C MMPOU3BOAUTECIIBHOCTU DJJICKTPOHACOCAa IO MEpe
HCIOJIB30BAHUEM BOJOHAIIOPHBIX OareH yXoauT HU3MCHCHUA TEKYUICTO pacxoga KHUIKOCTH

B MNPOIUIOE, YTO CBSI3aHO C €€ HE JOCTaTO4YHOW  obecrmednBaeTcs CTabHIbHOE JIaBJICHNE
YCTOWYUBOCTBIO K MeTeoyciaoBusM I1oBOJIKbS. B cucreme [11, 12, 13]. Benencreue miaBHOTO
3uMOi1 BO3MOXXHO WX MAJCHHE B pe3ynbTare 00-  IMyCKa M OCTAaHOBKHM arperatra ITyCKOBBIE TOKH

pa3oBaHuA JbJa, JIETOM — OKHCJICHUEC MMUTHBEBOM CKBAXXHHHBIX 3HeKTpOHBHFaTeHeﬁ B CpEAHEM
BOJbl U KOPpPO3UsA METalyla, 4 TAKIKEC BbIXOJ U3 B 7 pa3 HUXKE, YEM B OallleHHBIX CHCTEMAX, 4YTO

CTpOS CTAHIMU YIIPABICHHUS B PE3yJIbTaTe TPO30-  CIIOCOOCTBYET YMEHBIICHHUIO UX U3HOCA.

BbIX IepeHanpsxenuit [9, 10]. Kpowme Toro, yiydinaercsi kKauecTBO MUTHEBOI
B mocnemHue TOmBI B MabIX HACCNEHHBIX  BOJBI OJarojaps 3HAYUTEIHLHOMY YMCHBIICHHIO

MMyHKTaX BCE dYalle CTaJM HUCIOJIb30BaTh CKBa- €€ OKUCIICHHS, BCIICJACTBUE UCKIIOUSHUS BIUSHUS

JKUHHBIC HACOCHI, CcHa0KEHHBIE yCTpOﬁCTBaMH COJIHCUHOM paananun, 9aCToro M3MCEHCHUA TCM-
YaCTOTHOI'O pETYJIMPOBaHUA. 9710 PEeUICHUEC UMECT nepaTypsbl KOHTAKTHOM IMMOBEPXHOCTU BOJBI C MEC-

pSIl TIOJIOKWUTENBHBIX (DAKTOPOB, B YAaCTHOCTH,  TaJJIOM BOJOHAIOPHOM OAallHM M BO3AYXOM B €€
YMEHBIIAIOTCSI 3aTPaThl Ha CTPOUTENBCTBO, a OJa- nojnoctu [14, 15].
rogaps  aBTOMAaTU4ECKOMY  PEryJIMPOBaHUIO OpHako @pU HUCHONB30BAaHHM CKBAKUHHBIX
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HAacCOCOB BO3pPaCTaeT BEPOATHOCTh OCYIICHUS
CKBRXMHBI W3-32 YTEUKHM BOJBI B CiIydasx
o0OpazoBaHus IPOPBIBOB B cucTeMe
TpybompoBogoB [16, 17, 18]. Cruexmyer Taxke
OTMETHUTB, 9YTO 0e3 BOIOHANOPHOW OamrHM OOHa-
PYKEHHE YTE€UKH JKHIKOCTH CTAHOBHUTCS 3aTpyI-
HUTEJIBHBIM H3-32 MAJIOTO 00beMa BOJBI B CHUCTe-
Me, KOTOpasi HaXxOJMTCSl TOJBKO B TPYOOIPOBO-
nax. Ilpu yTeuke >KUIKOCTH JaBJeHUE B TPYOO-
IIpOBOJIE MafaeT. B To xe BpeMs cucTeMa ympas-
JICHUs] HACOCOM HACTPOCHA Ha TOAIEpKaHNE Tpe-
Oyemoro ypoBHs naBieHus. [lo 3Toi mpuuamHe
BO3pAcTacT KOJIMYECTBO IMKIOB pabOThI Hacoca,
YTO MPUBOJMT K IMOTEPSAM SIJIEKTPUUCCKOH IHEp-
MM U caMod muTheBoll Boasl. IIpobrema MoxkeT
OBITH pelIeHa IyTeM YCTAaHOBKH CHCTEMBI CIIEXKe-
HUSI 32 TapaMeTpaMy paboThI AIEKTPOHACOCA.

Ilenp uccnenoBaHuil — U3y4eHUE BO3MOXKHO-
CTH ONpEIENCHUS YTEUKN >KUAKOCTH B CHCTEME
BOJIOCHA0)KEHHSI CEJIbCKUX HACEIEHHBIX ITyHKTOB
Ha OCHOBE OIIOCPEIOBAaHHOTO HAOMIONCHUSA U
CPaBHHUTEIBLHOTO aHAJIN3a CYMMapHOTO BPEMEHH
paboThI Hacoca 3a CyTKH.

Ycaosusa, MaTepuanabl U Metoabl. {1 mo-
CTIDKEHHSI TIOCTAaBJICHHOHN e OBIIM IpOaHaNH-
3MpOBaHbl rpaMKH IMOTPEOJICHHS TOKA 3JIEKTPO-
HacocaMH B CHCTEME BOJOCHAO)KEHHS B ceje
«HoBrle Afibecn» AnaTepckoro paiiona Peciry6-
mukn YUysamms u B cene «Pycckoe MakinakoBo»
Cmacckoro paiiona Hmkeropoackoit o0macti.
HUccnenoBanus npoBoauiu ¢ 3 mo 9 despains u B
teuenue 1 HosOps 2022 r. I'paduku chopmupo-
BaHbI Ha OCHOBE JIaHHBIX WH(MOPMAIMOHHON 00-
naunout cpenpl  «OwenCloudy, paspaboTaHHOU
komnanueit OBEH. DT1oT 001a4yHbIi cepBUC TpHU-
MEHSIOT IIpU yAIEHHOHW paboTe ¢ pasHbIM 000-
PYAOBaHNEM, MMEIONINM HHTEP(HEHCHBIH BBIXOX
(mpeobpazoBatenb 4aCTOTHI, YCTPONHCTBO IIJIABHO-
ro Imycka M OJOKOB 3aIlWTHI, KOHTPOJUJIEPOB H
ap.). OH penraer 3agauu cO0pa, XpaHSHUS U KOH-
CONMUMAIMM TIPOTOKOJBHBIX JAHHBIX KaK IS

L

YCTPOHCTB C  JKECTKOW JIOTUKOH, TaKk H
JUIL TIPOTPaMMHPYEMBIX KOHTPOJUIEPOB. OTOT
CEpBHUC IIO3BOJIICT pEIIaTh 3afadd KOHTPOJI,
MOHHTOPHHTA U YAaJIEHHOIN HAaCTPOHKU 060opymo-
BaHU, MTOJy4aTh JOCTOBEPHYIO HH(OPMAIHIO 00
aBapusx (c pacurdpoBKOW 3HAUCHUI WX KOJOB),
nepenasath AaHHble uepe3 OPC-cepsep.

O/HOBPEMEHHO OH MPEAOCTABIISIET MHOXKe-
CTBO BapuHaHTOB OTOOpaXEHHWsS JaHHBIX U
YCTPOMCTB, PACIOJIOKEHHBIX Ha 00BEKTE C BbIJa-
yel CBEACHMH O €ro MeCTOPaclOIOXKEHUU
(https://owen.ru/owencloud).

B pabore mpuMeHsTH METOIBI ONMOCPENOBaH-
HOTO HaOJIONEHHUS W CPAaBHUTEIBHOIO aHAIH3A.
@DakT yTEUKH >KHUAKOCTH (PUKCHUPOBATH ITyTEM
on(pPOBKH MOTPEOJCHUS TOKA 4Yepe3 CEeTeBOM
nutio3 [IM210, xoTopslil mepenaBas mapaMeTpsl
pabOThI YaCTOTHOTO IpeoOpa3oBaTelis MO0 UHTEP-
(eticy RS-485, a mamee B obmavHyro cpeny ¢ Ho-
Mombto SIM kapTel. JlaHHbBIE, HOJYYEHHBIE W3
00yayHOH cpexapl, 0OpadaTHIBaIM B MPHUKIATHOMN
IporpamMmMme 1o 3aJaHHOMY aJTOPUTMY U IOTyda-
au obmiee Bpemsi paboThl Hacoca B CyTku. Ha
OCHOBaHHMHM 3THX pacyéToB yCTaHABIMBAIU (hakT
YTEUKH JKUJKOCTH B CHCTEME BOJOCHAOXEHWUs.
Ero moarBepxaenne (pusndeckuii M3HOC CTab-
HOTO BOJIONIPOBO/IA) MOJYYaIH Iociae o0cienoBa-
HUSI CHCTEMBI BOJIOCHA0KEHUS.

Pe3yabrarel M o0cy:xkaenue. Ha npaktuke
yTeYKa JKHJIKOCTH BO3MOKHA M3-3a HEMOJIAIOK He
TOJIBKO B CUCTEME TPYyOOIPOBOAOB, HO M B BOJIO-
3a00pHOM y3J1€, HapuMep, B 0OpaTHOM KiamaHe
(puc. 1). B aTOoM cnyuae HarHeT€HHas BOja CTe-
KaeT OoOpaTHO B CKBa)KHHY, TaK Kak OOpaTHBIN
KJIallaH He MOXET 3aKPBHITh €€ MOTOK, MMEIOIINi
BBICOKOE JaBiieHHE. B cBs3u ¢ 3TOM yTeukoil ma-
JlaeT jaBieHue B cucreMme. Ha 310 m3MeHeHue
CTaHLMs YIIPABIECHUS PEarupyer yBEIUYECHUEM
HOTpe6J'IeHI/I$[ BOJIbI U TOBTOPHBIM BKIIFOYCHUEM
MOTPYKHOTO Hacoca, 4To BJIEYET 3a coOOW M3-
JIMIIHUNA Pacxo]l JIEKTPUUYECKON IHEPTHH.

Puc. 1 — Cxema BoocHaOxeHust: | — cTaHIusl yrpaBJeHus; 2 — 00paTHBII KiianaH; 3 — CKBaKHHHBIH

HACOC; 4 — CKBa)XXHMHA; 5 — BOJIOHATIOpHAS OaIITHs
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Eme oaHo# nmpuYMHOM yTEUKH KUIKOCTU MO-
KET OBITh «yCTaJOCTB» 3JEMEHTOB HACOCHOU
YacTH IOTPYKHOTO arperara, HaOmomaemas co
BpeMeHeM. Hampumep, KOHCTPYKTUBHBIM 3je-
MEHT  IOTPYXKHOTO Hacoca

CKBAXXMHHOTO

(0TBOJ, JIOMATOYHBIH), BBHITIOJIHEHHBIH U3 MJIACTH-
Ka MOXET COpBaThCs ¢ paboyero Koseca M IO-
MacTb B CUCTEMY TpyOorpoBoaa (¢ Gombieit 1o-
Je BEpOSATHOCTH B OOpaTHBIM KiamaH), YTO
TaKXKe MMPHUBEIET K YTeUKe JKUIKOCTH (pHC. 2).

Puc.

2 — Koncrpyknus morpyxHoro Hacoca OB  (https://www.livnasos.ru/dokumentaciya):

1 — aeKkTpoaBHUraTeNh, 2 — HACOC, 3 — BOJOMOIBEMHAS TPYOa, 4 — CeKIus Hacoca, 5 — pabodee Koieco,

6 — 0TBOJI JIONATOYHBII

Puc.

3 — KoHcTpyknmsa MexdQuaHIeBoro oOpaTHoro kimanaHa (https://vseotrube.ru/ventili-i-

zadvizhki/klapan-obratnyj-mezhflantsevyj): 1 — xopmyc kiamaHa, 2 — CTBOPKH KJIallaHA B 3aKPHITOM
TMOJIOXKEHHH, 3 — CTBOPKH KJIallaHa B OTKPHITOM IOJIOKEHUH, 4 — MeXaHW4ecKasl PUMEeCh, 5 — CTBOpKa

KJj1ariaHa B MIPOMEXYTOYHOM COCTOSAHHUU

[Nomamast B 0OpaTHBIN KJlamaH MEXIy CTBOp-
koii (5) u xoprycoM kiamana (1) B BUIIe MEXaHH-
yeckod mnpumecd (puc. 3), KOHCTPYKTHBHBIN
9JIEMEHT MOTPY>KHOTO CKBAXXHMHHOIO  Hacoca
(0TBOA TONATOYHBIN) TPUBOAUT K 3aKJIMHUBAHHUIO
CTBOPKM OOpaTHOTO KJalaHa B MPOMEXYTOYHOM
COCTOSIHHH MEXAY TIOJIOKEHUSMH «3aKPBITO» U
«COTKPBITOY.

B 0CHOBHOM, 3TH IPUYUHBI YTEUYKH KUIAKOCTH
CBSI3aHBI C HCYEPIIAHNEM pecypca paboThI CHCTEM
BOJIOCHA0XKEHMS, CPOK OKCIUTyaTallMd KOTOPBIX
cocrasisieT 35 niet u 6osee.

Hacoc B cene «HoBble Alibecn» AnaTeIpcko-
ro paiiona Pecnyomukm UYyBamms 3 ¢espans
2022 1. paboTtanm ¢ OmpenerIEHHON IUKINIHO-
CTBI0. B yTpeHHUE 1 IHEBHBIE Yachl OecTIpepbIB-
HO, ¢ 18 mo 24 4 B pexume OXHUIAHUS,
a ¢ 0 mo 7 9 HaXoJWIICS TPAKTHYECKU HE B pabo-
4YeM CcoCTOsSHMM. B pabouem pexume, Hacoc

82

MOJIIeP)KMBaJ 3a/laHHOE JABJICHWE B CHUCTEME, C
MaKkCHMalbHOW Harpy3kod Ha Bamry 5,4 A.
Ha rpaduke (puc. 4a) nocne 18.00 dpukcupoBann
HECKOJIbKO IMMUKOB YBEIHYCHHS CHJIBI TOKA, UTO
CBUJICTEIECTBOBANIO O PACXOJE JKUAKOCTH. AHa-
JIOTHYHBIA PEXHM pabOTBI Hacoca MPOJOIDKAIICS
no 7 despans. CpemHsis MPOIODKUTEIBHOCTh
(OYHKIIMOHUPOBAaHUS  MOTPY)KHOTO  arperara
cocraBuna 11 4 B cyTKH.

YcroliunBoe NOBBILIEHHWE KOJIMYECTBA IUKIIOB
paboTHI ANIeKTpoHAcOca Jake BO BpeMs (hakTude-
CKOTO OTCYTCTBHS MOTPEOIICHUS KUIKOCTU OBLIO
3aukcupoBano 7 ¢eBpans (puc. 48). B aToT
JleHb, HauuHas c¢ 7:00, Hacoc MpakTUYECKU HE
octanaBnuBaica 10 15:00 u 9 ¢despans 2022 r.
(puc. 56). CpenHsisi IPOAOHKUTEILHOCTh PAabOTHI
Hacoca 8  (¢eBpamst  cocraBuiaa 24
B cytku (puc. 4r). Ilocime HaxOXAEHUS MecTa
MPOpPBIBA BOJOMPOBOIHON TPYObI U TEPEKPBITH

Becmnux Kazancxoeo I'AY Ne 1(69) 2023



TEXHUYECKHUE HAYKHU

nuHuU ¢ yreukod B 15:00 u 9 deBpans cucrema
Havaxa paboTaTh B MITATHOM pexxkume (puc. 50).
Ha ocHOBaHMH IIPEICTABICHHOIO IIOJXOAa
Obuta OOHapyXKeHa yTedka >KHIKOCTH B CeJie
«Pycckoe MaxkiakoBo» (puc. 5). Ilocme nccreno-
BaHUS TOTO OOBEKTa MPEATIOIOKEHHS 00 yTeUKe
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BOJBI MOATBePAWINCH. M3-3a  Qu3mueckoro
M3HOCA YYT'YHHOTO BOJIOIPOBOJA, IKCILUTyaTUpPYE-
Moro ¢ 1970 rr. 66U 0OHApYXEH HECaHKIMOHH-
poBaHHBIN pacxona Bonasl. OnHAKO, BBUAY (QUHAH-
COBBIX  OrpaHHMYCHUH,  yTe€4YKa  IKUIKOCTH
JI0 CHX TIOp HE YCTpaHeHa.
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Puc. 4 — Kpussle notpebiieHHst TOKa B TeueHHe CyToK: a) 6e3 yreuku Boasl 03.02.2022; 6) npu yreu-
ke Bogbl 07.02.2022; 6) mpu yreuke Boabl 08.02.2022; 2) B geHb yctpaHenus yreuku Bojs! 09.02.2022
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Puc. 5 — I'pauk moTpebieHns ToKa HIIEKTPOHACOCOM CKBaKMHHOTO arperara B TEU€HHE CYTOK
B cene «Pycckoe MakiakoBo» Cnacckoro paiiona Hmxeropockoit obnactu
BeiBoabl. VYTedky BOIbI B CHCTEME 00J1auHOI cpene «OwenCloudy, qT0

BOJIOCHA0KEHHS MOKHO ONpEJIeTINTh  CYIIECTBEHHO YCKOPSET BpeMs pearnpoBaHus

C UCTIOJIb30BaHMEM OLM(POBKH IapaMeTpoOB TOKA ~ HA  HEIITaTHYI0  CHTyallMI0 B  CHCTEMe
Harpy3kd  JBuraresnss B~ HMHGOPMAIMOHHOW  BOJOCHAOXEHUs.
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ANALYSIS OF CURRENT CONSUMPTION BY THE PUMP AND CAUSES OF LIQUID LEAKAGE
AT WATER SUPPLY FACILITIES IN RURAL SETTLEMENTS
A.G. Sveshnikov, G.M. Mikheev, M.N. Kalimullin

Abstract. The water supply system with a frequency converter device, used in rural settlements located on the
territory of the Chuvash Republic and Nizhny Novgorod region, does not always detect the fact of fluid leakage, which
entails inevitable losses of electrical energy. This significantly increases the loss of raw materials and the likelihood of
draining the well. It is possible to determine a leak in such water supply systems by digitizing the operating parameters of
a borehole pump and transmitting this information using the OwenCloud cloud service developed by OWEN. The purpose
of the research is to determine the leakage of liquid in the water supply system of rural settlements based on indirect obser-
vation and comparative analysis of the total pump operation time per day. The studies were carried out on working days
from February 3 to February 9 and during November 1, 2022. For digitization, a PM210 network gateway was used, which
transmitted the operation parameters of the frequency converter (the existing control station) via the RS-485 interface, and
then to the cloud environment using SIM cards. The digitized data from the cloud environment was processed in the appli-
cation program according to a given algorithm with simple logic and the total operating time of the pump per day was
determined. Based on these calculations, the presence of a fluid leak in the water supply system was established. Determi-
nation of the total pump operation time per day by digitizing and analyzing current consumption indicators will signifi-
cantly speed up the response time to an emergency situation in the water supply system.

Key words: water supply systems, submersible unit, rural settlements, liquid leakage detection, non-return
valve, water consumption, current consumption schedule.
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