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B.E. MUTPOXWH, npodreccop kacdeaps! TENEKOMMYHUKAUMOHHLIX, PAANOTEXHWYECKNX
cuctem u ceren PIr60Y BO “Omckuin rocyfapcTBeHHbIA YHMBEPCUTET nNyTed coobuweHna”
AOKTOp TexHu4eckux Hayk, A.C. HAYMOB acnupanTt Kadeapbl TENEKOMMYHUKAUHWOHHBIX,
pPagnoTEXHUYECKMX CHCTEM W CETER

MOHWTOPMHI COCTOAHMA 3a3eMNAKWMX YCTPORCTE TENEKOMMYHWKaUMOHHLIX CeTel
Monitoring the condition of grounding devices in telecommunication networks

[ocToBEPHOCTE OLEHKM HEAEMHOCTH TENEKOMMYHUKALIMOHHLIX CETEl CHIMAETCA W2-3a NPUMEHEHWA CTaLMOHAPHBIX
koadUUMEHTOB FOTOBHOCTHM, WIHOPMPYHIOLWX BpPEMEHHYH AWMHAMWKY MapaMeTpoB 3a3eMNAOLWMX YCTPOWCTE.
ConpoTMBENEHWE PACTEKAHUWIO TOKA 3a3eMNALMX YCTPORCTE — BENWHKMHA HECTALUWOHAPHASA, 33BMCALLAR OT BNamHOCTH
W TEMNEPaTYPLI MPYHTA, CKOPOCTH KOPPO3IWK M CTRYKTYPHEIX W3MEHEHWI 3NEKTPOaos.

[nA NoBbILWEHWA TOUMHOCTM OLUEHKW HAOEMHOCTH CETeil cBAsn B paboTe npefnomed MeTod U paspaboTad annapar-
HO-NPOTPaMMHEIFA KOMNNeKke BeareHepaTopHOro HENPepLIBHOTO MOHWTOPMHIE CONPOTUBNEHWA 3aiemneHus. B ocHoee
METoAa NEXUT HeNpepbIBHBIA KOHTPONL, IAe B KavecTse WHMOPMaTHBHOID CUrHana WCnonb3yeTcA ecTeCTBEHHLIA ToK
YTEMKMA LITATHOIO TENEKOMMYHWKaLUWOHHOro oBopyaoBaHWA.

WamepeHus peanvsoBaHs! NOCPEACTEOM CUHXPOHHOM OUMGPOBKM TOKOBLIX M NOTEHLUWaNLHLIX NapaMeTpoB ¢ NpUMe-
HEHWEM OAaTYMKOB XONna ¢ MarHWTHEIMK KoHUeHTpaTopaMy. CrpoekTUpoBaHa CTPYKTYpa annapaTHo-NporpamMHonD
KoMnnexkca, obecneYMBalollan ranbBaHWHecKyI0 PasBA3KY W3MEPMTENbHBIX M CUNOBLIX Uenel. HaTypHble WenbITaHWA
oneiTHoro obpasua NoaTEepOunK BOIMOKHOCTE COKPALUEHMA YWCNa BIHOCHEIX 3MNEKTPOdoR A0 OOHOM M OTCYTCTEME
NapasvTHOTO BITMAHWA Ha LWTaTHEIE TPaKTkl CBAIM,

ANropuTMiel KOMMMEKCa NO3BONAKT KOPPEKTHO paccYWThIBATL COMPOTMENEHWE MO MOCTOAHHOH W NepemMeHHon
COCTEENALWM TOKa B PEXMMME peansHoro Bpemedn. MonyyeHHele pesyneratsl obocHoBeIBAT UenecoobpasHocTh
Nepexoda oT NepUOdMYECKMX NPOBEPOK K HENPEPLIBHOMY OMArHOCTWYECKOMY HOHTPOIIO, Y4TO CYLECTBEHHO CHUMEET
PUCK OTKa308 0BopyaoBaHWA W BHENNAHOBEEIX NPOCTOEE Ha ODbEKTAX CBAIW, TPAHCNOPTHOR M NPOMBILLNEHHDR MHGpa-
CTRYRTYPGI.

The reliability of telecommunication network reliability assessments is reduced by the use of stationary availability
factors that ignore the temporal dynamics of grounding device parameters. The grounding device current spreading
resistance is a non-stationary value dependent on soil moisture and temperature, corrosion rate, and structural changes
in the electrodes.

To improve the accuracy of communication network reliability assessments, this paper proposes a method and devel-
ops a hardware and soffware system for generator-free continuous monitoring of grounding resistance. The method is
based on continuous monitoring, using the natural leakage currents of standard telecommunicaltions equipment as an
informative signal.

Measurements are implemented through synchronous digitization of current and potential parameters using Hall sen-
sors with magnetic concentrators. The hardware and software system structure is designed to ensure galvanic isolation
of the measuring and power circuits. Full-scale testing of a prototype confirmed the feasibility of reducing the number of
remote electrodes lo one and the absence of parasitic influence on standard communication paths.

The system's algorithms enable accurate calculation of resistance based on both direct and alternating current com-
ponents in real time. The results obtained support the feasibility of switching from periodic checks to continuous diag-
nostic moniforing, which significantly reduces the risk of equipment failures and unscheduled downtime af communica-
tions, transportation, and industrial infrastructure facilities.
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MOHHTOPHHI COCTOAHHSA 3A3EMJIAIOUMX YCTPOHCTB TEJEKOMMYHHKALIHOHHBIX CETEH
MONITORING THE CONDITION OF GROUNDING DEVICES IN TELECOMMUNICATION NETWORKS
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MHTPOXHH Banepuii Esrensesuy (gourop texunyecknx Hayr), HAYMOB Anexcangp Cepreesuu (acnupant)
(PrEOY BO “"Omcknii rocyaapcTBeHHEI yHUBEPCHTET NyTeil coobwenna’)

JocToBepHOCTE OLEHKH HATSKHOCTH TENeKOMMYHHEAUMOHHBIX CeTell CHHMAETCA H3-3d NPHMEHEHHA CTaUHOHAPHBIX
KOPPHUUMEHTOR FOTOBHOCTH, WIHOPHPYHUMY BPEMEHHYI) JHHAMHKY TNapaMeTpos 3asemiamsoummy  yorpoiicrs, Conpotnenenme
PACTEKAHHED TOKA 3AZEMAAKLIHY YCTPOHCTE — BEAMYHHA HECTALHMOHAPHAR, 3JABHCALIAA OT BAAMHOCTH H TEMIEPATYRE FPYHTA, CHOPOCTH
KOPPO3HHM M CTPYKTYPHRIX H3MEHEHWI INEKTPONDE,

Jns MOBRWEHWA TOMHOCTH OUEHKHM HAQeWmHOCTH cetell ceasn B8 palore npesnowmeH mMeTog W paspaborad annapatHo-
NMPOrpaMMHLIH KOMILTEKC Ge3reHepaTopHore HENPepRBHOTO MOHHTOPHHTA CONMPOTHEIEHHA 3asemienna. B ocnome MeTosa neswwT
HETIPEPHIBHLIT  KOHTPOAL, T B HAYECTBe WHOOPMaTHRHOND CHIHaNa MCTOALIYETCA ECTECTBEHHLIH TOK YTEYHM WITATHOrO
TeACKOMMYHHKAUHOHHOTO 0GOPYA0BAHHA,

HMameperua pean3osaHsl NOCPEICTEOM CHHXPOHHOH OUMQPOBKY TOKOBBIN H MOTEHUMANBHLIX NAPAMETPOE © MPHMEHEHHEM
garupkor  Xomna © 2 MATHMTHEIMH  HOHUEHTpaTopamy. CHpoOeRTHPOBAHA CTPYKTYPa annapaTHO-MPpOTPAMMHOTO  KOMIIEKCR,
ofecneyHBAIOWAA TAMLBAHHYECKYH) DPalBasKy MIMEPHTEIRHMN M cHAobmx uemeii. Harypuule wenmtanua onwTHOro ofpa3ua
NOATEEPAMAN BOIMOKHOCTE COKPALIEHHA YHCAA BRIHOCHBIX ICKTPOAOR 00 OAHOID H OTCYTCTBHE MapasHMTHOMD BAHAHHA H3 WTATHHC
TPaKTHl CBA3H,

ANTOPHTMLL KOMILTEKCA MOIBONAIOT KOPPERTHO PACCYHTHIBATE COMPOTHRAEHHE 0 MOCTOAHHON W NEPEMEHHOH COCTARMARLLIM
TOHd B pPOHHME PealbHOr) BPEMEHM. Ilﬂ."t'}"f@Hthe‘ PEIYABTATH OBOCHOBRIBAT IlEﬂENOﬁFHEHﬂC‘I'h nepexaia OT NEPROTHMECKHX
NPOBEPOK K HENPERLIBHOMY JHATHOCTHHCCKOMY KOHTPOAKY, YTO CYUIECTBEHHO CHHMAET PHCK OTHA30B Dﬁﬂ]ﬂ}'ﬂﬂﬂﬂHHﬁ H BHEMAAHOBBIX
NPOCTOEE HA OGHEKTAX CBAIM, TPAHCTIOPTHOH M MPOMBILIEHHONH HHGPACTPYKTY P,

The reliability of telecommunication network reliability assessments is reduced by the use of stationary availability factors that
ignore the temporal dynamics of grounding device parameters. The grounding device current spreading resistance is a non-stationary value
dependent on soil moisture and temperature, corvosion rate, and structural changes in the electrodes.

To improve the accuracy of communication network reliability assessments, this paper proposes a method and develops a hardware
and software system for generator-free continuous monitoring of grounding resistance. The method is based on continuous monitoring,
using the natural leakage currents of standard telecommunications equipment as an informative signal,

Measurements are implemented through synchronous digitization of current and potential parameters using Hall sensors with
magnetic concentrators. The hardware and software system structure is designed to ensure galvanic isolation of the measuring and power
circuits. Full-scale testing of a prototype confirmed the feasibility of reducing the number of remote electrodes to one and the absence of
parasitic influence on standard communication paths.

The system's algorithms enable accurate calculation of resistance based on both direct and alternating current components in real
time. The results obtained support the feasibility of switching from periodic checks to continuous diagnostic monitoring, which significantly
reduces the risk of eguipment failures and unscheduled downtime at communications, transportation, and industrial infrastructure facilities.

Kmwouesple clopa: 3a3eMasolie yoTpoiicTsa, HENPepsBHBIT MOHMTODHHT, TEMEKOMMYHHHAUMOHHBE CETH, TOK YTEUKH,
JATHHE X0ANa, HAJIERHOCTE CBA3H, NPeJHETHEHAA JHATHOCTHEA.
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