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BU3HAYEHHA I'V'IMBUHUA 30HAYBAHHA I‘PYHTY JJIAA PO3PAXYHKY OIIOPY
3ABEMJIIOBAJIBHOI'O ITPUCTPOIO INIJICTAHIIA 35 KB

Memoio pobomu € nioguuieHna MOYHOCMI GU3HAYEHHA ONOPY 3A3EMAIO6ANLHO20 NPUCIMPOIO eNIEKMPOYCHMAHO80K HANPY2OI0 NO-
Hao 1 kB, wo npaytorome ¢ mepesici 3 i301b08an010 neiimpannio. /na ybozo 6y10 npoananizoeano eeauduny Heo0Xionoi 2nuou-
HU 30HOY8AHHA [PYHMY Y NPOUeEC GUKOHANHA e/IeKIMPOMAZHIMHOT 0iaZHOCMUKU CINARY 3A3eMII0641bH020 npucmpoto. Bynu npo-
6€0eHi YucenbHi eKCnepumenmu, AKi HONAANU Y PO3PAXYHKY eNeKMPUYHUX RAPAMEMPI8 3a3emMal08aud, 6UKOHAHO20 Y 6UNAOL
npAMoOKymuuxa pomipamu a x b 3 diazonannio D i pozmawosanozo na enuouni 0,3 m 'y 06owaposomy rpynmi. byno pozenanymo
Pi3HI eapianmu cniegioHOWIEHHA NUMOMUX eIeKMPUYHUX ONOPI6 TPYHNY ma PO3MIpie 3a3eMui0641bH020 npucmporo. Bpaxyean-
HA CIamucmu4Hozo po3noodiny ekazanux napamempie ona nonad 500 niocmanyii Yxpainu knacom nanpyzu 35 kB 0ozeonuno
écmanosumu 060QhaKmophy UMOGIPHICHY 3a1€HCHICHb MIHIMAILHO HEeOOXIOHOT 2IUOUHU 30HOY8AHHA [PYHIMY YCMAHO08K0I0 Ben-
Hepa. bi6in. 9, puc. 4.

Kniouogi cnosa: 3a3eMiIl0BaILHUN NPUCTPiil, omip 3a3eMJII0BaJbHOI0 NMPHCTPOI0, 30HAYBAHHSI IPYHTY, ycTaHOBKa BeHHepa
€JIeKTPOMArHiTHA JiarHOCTHKA.

Ienvro padomol sensemesn nogvluienue MOYHOCMU ONPEOCTIEHUS CONPOMUBIEHUS 3A3EMAAIOULE20 YCIPOICIEA INeKmpPoycma-
HOGOK Hanpsycenuem eviuie 1 kB, pabomarowux ¢ cemu ¢ u30aUPOSAHHON Helumpanvio. /[ 3moz2o Ovlia RPOananu3uUpPoBana
GeIUYUNA HeOOX0OUMOTL 2NlYOUNBL 30HOUPOGANUA SPYHIMA 8 NPOYUEcce GbINOIHEHUA IIEKMPOMAZHUMHOU OUAZHOCIMUKU COCMOA-
Hus 3a3emasnlouezo ycmpoiicmea. boiiu nposedensl pacuemusie IKcnepumenmol, KOmMopsle 3aKAIOUAAUCH 8 HAXOHCOCHUU IT1eK-
MPpUYECKUX napamempos 3azemiaenus, 6bINOHEHHO020 6 Ude NPAMOY20JIbHUKA pazmepamu a X b ¢ ouazonanvio D u pacnono-
Jcennozo na 2nyoune 0,3 m ¢ osyxcnoitnom zpynme. Ilpu 3mom ovinu paccmompensl paznuynle 6apuarmovl COOMHOUIEHUA
YOCIbHBIX INEKMPUUECKUX CONPOMUBICHUIL ZPYHMA U PA3MEPOS 3A3eMIIAIONLE20 YCMPOcmed. Yuem cmamucmuieckozo pac-
npeoenenusn yKazanuovlx napamempos onsa oonee 500 noocmanyuit Ykpaunvt knaccom nanpaxcenus 35 kB, nozeonun ycmano-
6umo 08yX(haKmopHuyio 6eposmHOCMHYIO 3A8UCUMOCHL MUHUMATLHO HEOOX00UMOTL 27IyOUHbL 30HOUPOBAHUA 2DYHIMA YCIAHOG-
Koii Bennepa. bu6n. 9, puc. 4.

Kniouesvie cnosa: 3a3emisiioniee yCTpoiicTBO, COMPOTUBJIEHHE 3a3eMJISIIOLIEr0 YCTPOiicTBa, 30HIHPOBaHHE IPYHTA, YCTAHOBKA

BeHnHepa, 3JIeKTPOMATHUTHAsS IMATHOCTHKA.

[ocranoBka mpodaemu. /s 3a0e3nedeHHs Halili-
HOi Ta Oe3rme4Hoi poOOTH eHepreTUUHUX 00'€KTIB MPHU KO-
potkomy 3ammuKaHHI [1] abo mpsMoMy ymapi OnmCKaBKA
[2] BUKOPHCTOBYETBCS 3a3eMITFOBATTBHUI TPUCTPil, BUKO-
HaHWU{ y BiAMOBITHOCTI 10 HOpMATUBHUX BUMOT. [Iis1 erre-
KTPOYCTAHOBOK Hampyroro moHaxn 1 kB, mo mparrorors y
MepeXi 3 130JbOBAaHOI0 HEUTpaIIrO (IMiACTAHINI KIacoM
Hanpyru 35 kB Ta HuXue), €eAMHUM eNeKTPUYHUM Iapa-
METPOM, SIKMI JO3BOJISIE OLIIHUTH CTaH 3a3eMJIIOBAJIBHOIO
npuctpoto (3I1), e Horo omip (Rga) [1]. Bignosiguo mo [3]
3HAUCHHS Rpa Ma€ MepioMYHO KOHTPOJIIOBATHCS I BU3HA-
yaTHcs He piamie HiX pa3 Ha 12 pokiB. BumiproBanHs omo-
py 311, sik mpaBHIIO, BUKOHYETHCS 32 METOZOM aMIlepMeT-
PY-BOJIBTMETPY 3 BHKOPHCTaHHSIM OIHOIIPOMEHEBOi abo
JBOIIPOMEHEBOI cxeMu. [Ipu oMy, HEOOXiHO BCTaHOB-
JIOBAaTH BUMIPIOBAJIBHI €NIEKTPOIU B 30HI HYJIBOBOTO IO-
TEHIiaTy, BiICTaHb A0 SKOi, K MPaBHUJIO, Y JEKiIbKa pa3iB
nepeBuIye Hanoimpmuit po3mip 311 [4].

Jnsa migcrannii kiaacom Hanpyru 35 kB, ski posra-
IIOBaHI B YMOBaXx ILIUILHOT MIChKOT YM NPOMHCIIOBOI 3a-
Oy/I0BM U pO3raily)KeHiil KOMyHIKalilHii cucremi, e €
IMPpaKTUYHO HEMOXKIIUBUM. TOMy €IUHUM CHOCO6OM BHU-
3HaveHHsa onopy 3I1 Takux eHeproo0’eKTiB € po3paxyH-
KOBH 3 BUKOPUCTAHHSM CIIEIiaIbHUX IPOrPaMHUX KOM-
mwiekciB. OTke, MIABUICHAS TOYHOCTI PO3PAXYHKY Rpa €
aKTyaJIbHOIO 3aJadei0 3 TOYKU 30Dy EJIEKTPOOE3NeKn Ta
HAJIHHOCTI pOOOTH €IEKTPOYCTaHOBOK HAIPYTOIO MOHAT
1 kB 3 i30160BaHO0 HEUTPAILTIO.

Buxigaumyn manumu s po3paxyHky omopy 311 €
peanbHa cXeMa KOHCTPYKTUBHOTO BHKOHAHHS 3 3a3Ha-
YeHHAM TIHMOWHU po3tamryBaHHs enemeHTiB 311, momepe-
YHUH Mepepi3 3a3eMIII0BaviB Ta eIeKTPOdI3UUHI XapaKTe-
puctuku rpyury (E®X) (kinbkicTh mapiB IpyHTy, iX mu-
tomuii enextpuynuii omip (ITEO) ta ToBIMHA) [S].

KoncrpykrneHe BukoHanHs 31 00’ekTiB, sIKi Tpu-
BaJINIl 4ac 3HAXOIATHCS B eKCILTyaTalii, BU3HAYAE€ThCS 32
JIOTIOMOTOI0 IHAYKIITHOTO METOAY IPH MIPOBEICHHI eNeK-
TpOMarHiTHOI miarHocTuku ctaHy 31 [4], momepednmit
mepepi3 3a3eMIIIOBadiB BUMIPIOETHCS TPU BUOIPKOBOMY
po3kpurTi IpyHTYy, a EOX — IpyHTY 32 pe3ynpTataMu Be-
PTHKaIBHOTO eleKTpuuHoro 30HayBaHHA (BE3) mobmmzy
nigcranuii. Cnieignomenns: E®@X rpynry (IIEO nepruo-
ro Liapy o) Ta JApYroro mapy p,, a TaKOX TOBIIMHH TI€p-
moro wmwapy /) ¥ reomerpuysi po3mipu 31 dakruuHO
BU3HAYAIOTh HEOOXiHY MIMOWHY 30HAYBaHHS Ta TEXHIYHI
napameTpu npuiany ans nposenenss BE3 [6]. ABropamu
B niepion 3 1999 p. mo 2019 p. Oyna nmpoBeacHA €IEKTPO-
MarHiTHa giarHoctuka crady 3I1 monan 500 mimcraHmii
KJ1acoM HarpyTu 35 kB, siki po3TamoBaHi B ycix 00xacTsix
YkpaiHu, TOMy HaKOIUICHI CTATUCTHYHI JaHi TO3BOJSIOTh
BHU3HAYUTH XapakTepHi po3mipu 3I1 mimcTaHImiit Ta Mexi
3HaueHb EDOX rpyHTy.

Sk mokasye aHami3 JiTepaTypH, MpoBeaeHud B [7],
YiTKa 3aJIeKHICTh MiXK po3mipoM 311 Ta HEOOXiTHOIO TIIH-
OMHOIO 30HIyBaHHS BiACyTHA. [JnMOWHA 30HIYBaHHS
(Hygs) Busnauena Koctpyboro C.I. me B 1983 p., sk 3a-
JIOKHICTh JIOBKUHU PO3HECEHHS CTPYMOBHX €JIEKTPOJIiB
BiJl KBaJpaTHOTO KopeHs 1ot 311, nume it ycTaHOBKH
Byprcnopda, npore He npuBeneHa noxaioHa abo Oyab-ska
HIIA 3aJeXHICTh A iHIMX ycraHoBoK BE3 (3okpema,
JUTS HafO1IbII TOIMpeHoi ycTaHoBKU Bennepa) [6].

B [6, 8, 9] HaBeaeHO AesKi AaHi 3 JOCTIIHKEHHS He-
00XiHOI TMOVHY 30HIyBaHHS, OTPUMaHi NPU BUBUYCHHI
3anexxHocti BemumanHu oropy 311 Bix Horo ruromi. 3 aHa-
73y BKa3aHWUX pOOIT CIiIye BUCHOBOK: SKIIO 31 3011b-
mreHHsiM rauouan BeanunHa ITEO mamae, To HEOOXiZHO
BHU3HAYATH CTPYKTYypy IPYHTY Ha TJIHOMHY MiHIMyM
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1,5 Js , @ TIPH 3pOCTaHHI — JeKUIbKa (3—5)\/§ . Takum
YHUHOM, B PO0OOTax, MpHUCBsIUeHHX mpoBeaeHHI0O BE3 B
OUIIX TpoeKkTyBaHHS abo miarHoctuku 311, BimcyTHS of-
HO3HA4Ha 3AJIEKHICTh HEOOXIAHO INTMOMHM 30H[yBaHHS
Big po3mipiB 3I1 ra EOX rpynTy.

MeTor0 po6oTH € BU3HAYCHHS MiHIMAJIBHO HEOOX1THOT
TTIMOVHU 30HIYBaHHs IPYHTY JUISl IPOBEJCHHS PO3PAXyHKY
onopy 311 mixcranmii knacom Hanpyru 35 kB.

Marepianun nocaimxenns. Posmip 311, sk BkasyBa-
JIOCS paHille, BU3HAYa€ HEOOXiHY TTIMOMHY 30HIyBaHHS
Hygs npu npoBezienHi aiarHoctuku crany 311, Tomy mpo-
MMOHYETHCSA 3HAWTH 11 y BHMIAAL MOOYTKY HaHOUTBIIOTO
reomeTpudHoro po3mipy 311 (miaronamni) D Ta xoedimieH-
Ty 30HIyBaHHS Kvygs:

Hygs = KygsD. (1)

TakuMm 4nHOM, 3ana4a (PAaKTHYHO 3BOJMUTHCS JIO BU-
3Ha4YCHHS KoeQinieHTy Kygs, SKHU 3aJICKUTH Bifl BIAMOBI-
nHoro po3mipy miaronani 311 ra EOX rpynTy.

Jlyis BUpIIICHHS TIOCTABIICHOI 3a7adi HEOOXITHO Mpo-
aHANI3yBaTH BIUTMB KOXKHOTO 3 (DaKTOpiB B MeXKax iX 3Ha-
yeHb. [ BU3HaueHHs BIUMBY posMipy 311 ckoprcTaemocs
CTQTUCTUYHHMMH [JAaHUMH, OTPHMAaHHMHU IIPH IPOBENECHHI
niarHoctuku crany 31 migcraHumii kiacom Hampyru 35 kB
Ta NPEACTaBICHUMH y BHUIJIAI TYCTHHH HMOBIPHOCTI Mak-
cumaibHoro po3mipy D [5].

3 aHamizy puc. | BUIUIMBAE, 110 3HAYCHHS HAHOLIb-
1101 JiaroHati JeXuTh B Mexax Big 10 M 1o 300 M 3 ypa-
XYBaHHSM IIJICTaHIIH, Ha SKHUX JIOCTI/DKEHHS HE IPOBO-
JIIIOCSL.
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Puc. 1. I'ycruna iimoBipHocrti po3mipy D 311

Takox OyJI0 CHCTEMaTH30BaHO Pi3HI CHIBBIIHOIICH-
ua [1EO rpynTyY p" = pa/py: Ha puc. 2 HaBeneHa TyCTHHA
jiMoBipHOCTi 3HaueHHs BimHOocHOro ITEO p°, ska Oymna
BU3HAYEHa 3a pe3yibpTataMu nposeneHHs BE3 B pamkax
€JIEKTPOMArHITHOI JgiarHocTuky 311 AoCiipKyBaHUX -
CTaHIIIA B yCixX oOnacTsax Ykpainu.
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Puc. 2. 'yctuna iimoBiprocTi BigHocuoro ITEO

BimnoBimgHO 10 OTpUMAaHUX pe3yNBTATiB JOMUTEHUM
€ po3rsiHyTH p* B mianmasoni [0,05; 10], mo mo3Bosse
oxonutu 99 % rpyHTIB YKpalHU B MICISIX PO3TAlllyBaHHS
NIFOYUX IIJCTaHIIN.

Jns BusHaueHHS Hypg MPOBEACHO YHCENIbHI EKCIie-
PUMEHTH, SIKi MOJISIrayii y po3paxyHKy oropy 311 (Rga),

BUKOHAHOTO y BUTJISII KBaJpaTa po3Mipamu a X a 3 Iia-
roHayutio D i po3ramoBanoro Ha rinbuni 0,3 M y aBomIa-
poBoMy TIpyHTi. BHyTpinmHi xomipku y 3I1 BincyTHi, ocKi-
JIbKM iX BIUIUB Ha Rpa € HE3HAYHUM Ta HE IEPEBHILYE
10 % [6]. HeoOxigHa rnubnHa 30HIyBaHHSA BH3HAYajacs
3a BigHOCHMM oropoM 311 Ha OCHOBI TOCIIIKEHHS BILIH-
BY Ha HOro 3Ha4YCHHS MIIMOMHM po3aiay mapis /. s ko-
JKHOTO p* PO3pPaxOBYBAIOCS 3HAYCHHS Rpy TpHU 3MiHI
cmiBBigHoIIeHHS /1 / D B Mexkax Bif 0,4 M 10 Mmax, A€ Fmax
— 3HaYeHHA MIMOWHM PO3JUTy IIapiB y JABOLIAPOBOMY
IPYHTI, IpH sikoMy 3HadeHHs oniopy 3I1 crae piBHIM omo-
py 3II B O,I[HopiI[HOMy 1pyHTI (Rga = Rpauny)- [Ipu npomy
JUTs Bapiamii p 3MIHIOBAJIOCS 3HAYEHHS pi, a 0a30Be p;
cranoBwiio 1000 Om'M, 110 JO3BOJISIE OXOIATH BCI CIIiB-
BIHOIICHHS p,/p; [5].

VY xoni MpoBeJeHNX €KCIEPUMEHTIB 0YJI0 OTPUMAaHO
CIMEHCTBO KPUBHX, 110 ONUCYIOTH BIUIMB BEJIMUUHHU A JUIs
pizHuX KoMOiHamii EDX rpyHTY i reoMeTpUIHHX mMapa-
MeTpiB 311 R*EA :f(h /D), ae R*EA = REA / REAUNI- Pe-
3yJbTaTh po3paxyHkiB mius 311, sxkuit BUKOHaHO y BUIIIAAL
KBazpara 3i croponoro a = [10; 40; 100; 200] m Ta miaro-
Hawro D = [14; 56,6; 141; 282] M BianoBiHO, HABEICHO
Ha rpadikax puc. 3.

Ha rpagikax myHkrupom nosnadeno 10 %-Be Biaxu-
nenss. Sk 6aunmo, misa 311 3 niaronammo 14 M i pospa-
XYHKY 3 TOXuOKoro He Oinbiie 10 % HeoOXigHO 30HIyBaTH
IpyHT Ha TiOuHy He MeHIe 4 D, a qs 311 3 miarorammo
56 M — 3 D. Po3riisiHyBIIM OKpeMi Jiara3oHu 3Ha4eHb p¥,
MOKEMO KOHCTaTyBAaTH, L0 MPU 3HAXO/KEHHI p* B niana-
30Hi [0,05; 2] (o Bignosimae 95 % mocmiKeHUX ImiacTan-
uiii B YkpaiHi) rauOruHa 30HIyBaHHs CTaHOBUTH 1,5-D s
14 M ta 1,0-D mis 56 m. TobTo, HAIPUKIIA[, 3MCHIITUBIIH
HMOBIpHICTh TOTpAIUISIHHA p* B nianasoH pea 3 0,99 no
0,95, MOxHaA CYTTEBO 3MEHIIUTH (B TPH pa3h) PO3PaxyHKO-
B€ 3HAYCHHS HEOOXIHOI TJIMOMHU 30HIyBaHHS JUIS OTHIET
i Tiei x migctanmii (D=56 M) 3 Hygs=3D no Hygs=D. Lle
3HAYHO 3MEHIIY€e TPYIOBi 3aTpaTtu Ha BUKOHAaHHSI BE3 mpu
30epeneHHI TOYHOCTI PO3PaxyHKIB.

MOKIHBICTh 3MEHIIICHHS WMOBIPHOCTI BU3HAYA€Th-
Csl y 3aJIEXKHOCTI BiJl ONEpEHIX BIIOMOCTEN MPO CTPYK-
Typy IPYHTY Yy BIINOBimHIM reorpadiuniii MicueBocTi
(Hanpukiaz, ue € HeAOIyCTUMHM Ul TOPUCTOT MIiCIIEBO-
CTi, Jie BiJOMO, IIIO OIip HIXHIX IIapiB CKaJbHUX IOPiX
Oyne Ha TOPANOK OUTHIIMM 32 OMIp BEPXHIX 0CAaTOBUX
nopiz, Tooto p*>10).

VY minomy 3anexsicts onopy 3I1 Bix fioro reomer-
PUYHUX PO3MIPIB HOCHTH HENIHIAHHMI XapakTep H mpu
YMOBHOMY Oe3kiHedHOMY 3pocTtanHi po3mipy 3I1 3HaueH-
HSl OIOpY BXOIWTH B «Hacu4eHict» [6, 9]. JloriuHoto
BUTJIAZA€ QHAJIOTISI 3 3aJCKHICTIO Koedirienta Kygg Bia
miaronani 311, sKuii, y CBOIO 4epry, BU3HAa4a€e HEOOXiaHY
rMOWHY 30HIYBaHHS. BpaxoBytoun npexacrasieHi rpadi-
ku (auB. puc. 3), O6yno orpumano pyHKIit0 Kygs(D) mis
JIOCTIKYBaHUX Mialla30HIB 3HAYEHb 3 3aJaHOI0 WMOBIp-
HicTIO (AUB. puc. 4):

e p* € [0,05; 10], o BiamoBigae WMOBIPHOCTI OTpa-
IUISIHHSA B giana3oH pea = 0,99;

e p* € [0,05; 5], mo Bignosizae pga = 0,98;

e p* € [0,05; 2], mo BigmoBimae pga = 0,95.

Otpumani rpadiku H03BOJSIOTH BU3HAYMTH HEOO-
XiHy TJIMOMHY 30H/yBaHHS B 3aJIS)KHOCTI BiJl MakcuMma-
apHOrO po3mipy 3I1 Ta iiMOBIipHOCTI MOTpaIUITHHA p* B
Jliama3oH 3rigHo 3 BupazoMm (1).
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Puc. 3. 3anexxHOCTI BiJTHOCHOTO OIOpPY Bifl KoedilieHTy rinuou-
HU 30HAYBaHHS: a —a =10 M, D= 14 M; 6 —a =40 m,
D=56,6M;6—a=100m,D=141 M;2—a=200m,D =282 ™
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Puc. 4. 3anexHicts koedilieHTy 30H1yBaHHs BiJ po3mipy 311

Kpim TOro, aHaymiz OTpUMAaHUX NaHUX IIOKa3ye, IO
ICHYIOTb TaKi CIiBBIZHOLICHHS IpyHTY Ta posmipu 311,
JUTS SIKUX HeoOXigHa TTHOMHA 30HAYBAHHS HE ITEPEBHIIYE
MakcumansHIA po3mip 3I1 (D): ue migcranmii y sxkux 311
D > 50 M (3rimHO puc. 1 ix 61 %) mmst pga = 0,95.

BpaxoByroun craructuuHi gaHi (aumB. puc. 1 Ta
puc. 2), IMOBIpPHICTh 3HAXOKCHHS TaKoi MiJCTAHIT pyp
CTAaHOBUTH:

pLp = 61 %-0,95/100 % = 0,58.

BpaxoByroun BuIe HaBelEHE, IPOIOHYETHCS Ha-
CTYITHUHA aNroOpuTM BHU3HAYeHHA Hygs TPH TPOBEICHHI
BE3 B pamKkax BHKOHaHHS €JIEKTPOMATHITHOI TiarHOCTH-
ku crany 3I1 girounx mifcranuiii kjacom Hanpyru 35 kB
(32 yMOBHM BIJCYTHOCTI MOIEPEIHIX BiJOMOCTEH IIPO
CIPYKTYypY IPYHTY):

1) Bu3HauaeMo MakcumanbHuii po3mip 3I1 3a gomomo-
TOr0 IHAYKIIHHOTO MeToay (Hampukian, D = 50 m);

2) BBa)KaeMo, 1110 I'PYHT Mae BigHocHe 3HaueHHs [TEO
B nmiama3oHi p* € [0,05; 2] (muB. P.1 Ha puc. 4: Kygs = 1,
otmke Hygs = D);

3) mpoBOOMTHCS 30HAYBAaHHS IPYHTY 3a IOMOMOTOIO
ycraHOBKH Bennepa [3-5] mpu MakcuManbHii MiXKeJIeKT-
pOJHiit BiacTaHi piBHIH D,

4) BUKOHY€ETBCS HAONIMKEHA IHTEpIIpeTarlisi pe3yibTa-
1iB BE3;

5)y 3anexHoCTiI Big orpuManoro 3xHauenus [1EO B m.4
MOXJIMBI HACTYITHI BapiaHTH:

o skmio 0,05 < p* < 2, To BBaXKaeMo, 10 MIMOMHA
30H/{yBaHHs JIOCTaTHS;

e k1o 2 < p* <5 abo p* > 5, To BU3HAYaEMO HEOO-
XiIHY TMOWHY 30HIyBaHHS 3a BiATIOBiTHOIO KPUBOIO pHC. 5
Ta BHpa3zy (1), 30LIBIIyeEMO MiXKEIEKTPOAHY BiICTaHBb Ta
MPOBOAMMO JI0JIATKOBI BUMIPIOBAaHHS (HANPHUKIIA, SKIIO
P*=4,5, To HeoOXigHa THOMHA 30HAYBaHHS 30UIBIINIACE
1o 2D — nuB. P.2 Ha puc. 4);

6)3a HEOOXiIHOCTI MPOBOAUTHCS MOBTOPHA IHTEPIIPE-
tauis pesynbratiB BE3 Ta oniHIO€THCS OTpHMaHe 3Ha-
YeHHA p*.

BucHoBkmu.

1. Ha ocHOBI aHaJi3y CTaTHUCTHYHUX JAHHUX 33 Pe3yiib-
TaTaMH CIIEKTPOMArHITHOI JIarHOCTUKHU IIiJICTAHIIN KJa-
com Harpyru 35 kB Oyma BcTaHOBIIEHa WMOBIpHICHA 3a-
JIEXKHICTh HEOOXiAHOT TTMOWHU 30HIYBAaHHS BiX CITiBBifI-
HOUICHHSI TUTOMHUX OMOPIB IPYHTY Ta po3mipis 311.

2. BusiBiieHo, 110 i1CHYIOTh TaKi CIiBBiJHOIIEHHS IPYH-
Ty Ta po3mipu 311, st skux HeoOXigHa TIMOMHA 30HAY-
BaHHS HE MepeBHIye MakcuMmanbHuid po3mip 3I1. Bpaxo-
BYIOYHM CTaTHCTHYHI MJaHi, HMOBIPHICTh 3HAXOKCHHS
TaKuX HifcTaHiiii cranoButs 0,58.
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3. Po3po06ieHo anropuT™ BHU3HAYEHHS MiHIMaJbHO He-
00XiHOT ITMOMHM 30HyBaHHS B 3aJIE)KHOCTI BiJl pO3MIpy
miaronani 311 migcraniii ta crniBBigHomieHHs [TIEO mapis

IPYHTY.
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Determination of the soil sounding depth for the earthing
resistance calculation of substations 35 kV.

Purpose. Determination of the minimum required sounding depth
for calculation of the earthing resistance for substations with a
voltage class of 35 kV. Methodology. For each ratio of electrical
resistivity values of soil layers, earthing resistance was calculated
with changing of the layers separation depth from 0.4 m to hyy,
where hy, is the layers separation depth in a two-layer soil at
which the earthing resistance value becomes the same as in a uni-
form soil. Results. In the experiments carried out, a family of curves
was obtained that describes the effect of separation depth of soil
layers for various combinations of soil electrical resistivities and
geometric dimensions of the earthing arrangement. The accumu-
lated statistical data for substations with a voltage class of 35 kV
made it possible to determine the required sounding depth depend-
ing on the maximum size of the earthing arrangement and the prob-
ability of the relative resistivity falling into the corresponding range
of values. An algorithm is proposed for determining the required
investigation depth by Wenner method as part of the electromag-
netic diagnostics of the earthing arrangement of existing substations
with a voltage class of 35 kV. Originality. For the first time, a
probabilistic relationship was established between the ratio of
the electrical resistivity of soil layers, the size of the earthing
arrangement, and the necessary depth investigation of the geo-
logical medium. As a result it has been proven that there are
substations for which the required sounding depth does not ex-
ceed the maximum size of the earthing arrangement. Practical
value. The use of the algorithm developed in this work allows in-
creasing the accuracy of the earthing resistance calculation of elec-
trical installations with voltages above 1 kV operating in a network
with isolated neutral. References 9, figures 4.

Key words: earthing arrangement, earthing resistance, the soil
sounding, Wenner installation, electromagnetic diagnostics.
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