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RT System 2

EAWMHCTBEHHARA npoMbiwneHHan cuctema
3anMcK CEMCMMUYECKUX AaHHBIX ¢ BecnposogHon
nepeaavei 4aHHbIX B pEXUME peanbHoro
BPEMEHW W BOIMOXHOCTbIO PACLUMPEHUA.

)

RT System 2 o6ecnevusaet
rMBKOCTE U CHUXKEHUE ONepaLMOHHBLIX

wagepxek, npucyuwmx, 6ecnposogHeIM cucTEMam,
Ge3 notepu BCcex NpeMMyLUecTB TpagavuuoHHON kabensHon
nepepa4Yy AaHHbIX B peXXume peansHoro epemeHun. Bece celicmuyeckne

AaHHble NepeaalnTcH Ha UeHTpanbHoe YCTPOWCTBO 3anucu B peanbHOM BpeMeHu C
MOMOLLLIO TENEMETPUYECKON apXUTEeKTypLl, OCHOBaHHOW Ha paguonepepade, kotTopas
MoxeT GbiTh pacwupeHa ao 6onee 4yem 10000 kaHanos.

witelessSEISMIC

B npeapbigywem Homepe KypHana 6bina
npeAacTaBieHa AOCTAaTOYHO noapobHan
nHopmauma o OeckabenbHoit cucteme
PErncTpaumm CeMCMOLAHHbIX B pexume
peanbHoro BpemeHn RTS2 KomnaHwuu
WirelessSeismic Inc. Ha npumepax ncnonb-
30BaHMA CUCTEMbI ANA MOHWTOPWUHTA
rmapopaspbiBa NaactoB 6biaM Npogemo-
HCTPMPOBAHblI MpPEeMMYyLLECTBA CUCTEMDbI
RTS2 B cpaBHEHMU C cUCTEMaMU Npeablay-
LLIUX MOKONEHUN.

B HacToAwel cTtaTbe byaeT pacckasaHo
06 OYeHb yCnewHOM OnbiTe MCMO/b30Ba-
HUA CUCTEMbI B CEMCMOpPa3BEAO0YHbIX
pabotax 3/ Ha TeppuTopum Poccumnckom
depepaunn. TN onbiTHble paboTbl HbiAK
nposeaeHbl B mapte 2014 roga no 3akasy
OAO «lasnpom He¢dTb» BO BpemMsA BbiNonHe-
HWA paboyero NPoOeKTa, OCyL,EecTBAEHHOTrO
3A0 TeoTek XonauHr B Amano-HeHeukom
ABTOHOMHOM OKpyre.

MNpexpe Bcero cnegyetr OTMETUTb, 4TO
paboTbl NPOBOAMANCH B PEAJIbHbIX YCI0BU-
Ax, 6e3 OoCTaHOBKM npousBoacTBa, 6es
npuBAeYEeHMNs Kaknx bbl TO HY Bbl10 AONOA-
HUTENIbHbIX MATEPUaNbHbIX U YenoBeyec-
KMUX pecypcos.

ObopypoBaHue Wireless Seismic RTS2
6bl10 pgoctaBneHo Ha 6asy naptum 13
MmapTa. B 3TOT Ke geHb bblna HavyaTa 3apAaa-
Ka 6aTapel n yxe yepes aBa aHs paboune
NPUCTYNWUAN K pacKkiagKke o6opyaoBaHuA.

OAHO M3 [OO0CTOMHCTB 6ecnpoBOAHbIX
moaynert WRU 3aknto4aeTca B Tom, 4To Ans
aktTMBauum WRU Ha npodune He TpebytoTca
HM BbICOKOKBANNOULMPOBAHHbIE Kaapbl,
HM KaKue bbl TO HM BbINO AONONHUTENbHbIE
TepMWUHanbl. [OCTAaTOYHO NOAKAOYUTL
rpynny, NOBEPHYTb MOAY/1b Ha Napy CEKYHA,
pa3beMOM BHM3, YyCTAaHOBUTb €ro Ha 3eMLO
M MOAYNb MOC/Ae CaMOCTOATE/IbHOrO MNpo-
XOXAEHNA TECTOB MNOJNIHOCTbIO FOTOB K

NMPUBOPbI n CUCTEMbI PA3BEAOYHOM FEO®U3NKMN 4(50)/2014
O6LLEepOCCUMICKUIA eXKeKBAPTA/IbHbIM HAyHHO-TEXHUYECKUI XKYpHan




Mpubopbl U cucremol

A Akmusauyus 6noka WRU. Hukakux
mepmMUHasos.

paborte. ObyyeHne nonesoro nepcoHana
3TOM HECNOXHOM onepaunn 3aHUMmaeT
HECKONbKO MUHYT. [pn aTOM onepaTtop Ha
CEMCMOCTAHLMN BUAUT PaACNONOXKEHUe u
CTaTyC Kaxkg4oro mogyna v rpynnbl reopo-
HOB B peasibHOM BpeMeHMU.

Mpn BbLINONIHEHUM MWAOTHOrNO MNPOEKTa
CEeMCMMYECKaa PacCTaHOBKA C MOAYNAMM
cuctembl RTS2 Bkatovana 4 npodpuna no 240
AKTUBHbIX KAHA/NIOB HA Kaxaom npodune.
Bcero 6b1710 pa3NoXKeHO, COOTBETCTBEHHO,
960 KaHanoB M BCe OHWU BblIM NOCTOAHHO
aKTUBHbIMU. Ha Tpex npodunax, npocekax
WwupuHon 4 metpa, obopygosaHue RTS2
pPacKnaablBaNoCb NapannesibHo C UCNOAb-
3yemblM B MNpPOU3BOACTBEHHOM UMUKAe
Ha3eMHbIM 060pyAOBaHMEM CUCTEMDI
Sercel 408. Ona nposepkn paboTtocnocob-
HOCTU obopyaoBaHMa RTS2 B ycnosuaAx
neca, ewe ogMH npoduab, TaK Ha3blBaemas
BM3NPKa WKpUHOM 1 meTp, 6bin cneunans-
HO MPOJIOXEH Ha YYacTKe C NPaKTUYeCKu

MNMepenapgbi BbicoT Ha NP 51, 57, 63, 69

METPbI
METPbI 145

A Puc. 1. PalioH nposedeHus pabom

NMOZIHbIM OTCYTCTBMEM PYbKM neca. Bce
napameTpbl obenx cucrem 6blv NOAHOC-
TbO MAEHTUYHbI, BKIOYAA OAMHAKOBblE
rpynnbl reopoHOB M PACCTOSHUE MEXKAY
NyHKTaMU npuema, pasHoe 50 metpam.

Ha pucyHKax 1 n 2 nokasaH palioH npose-
OeHua paborT, rae ncnonb3osanock becnpo-
BOAHOEe 00OpyaOBaHWE, M, COOTBETCTBEH-
HO, rpadunyeckoe npeacTaBleHME BCeEX
anbTUTYA Npodunen.

PaccTtofaHMe mexay CencmoCTaHLMAMM
6b110 NnpumepHo 10-11 km. Cuctema Sercel
408 BbiCTyNana B po/iv BeAyLen CTaHUMu, a
RTS2 BponvnBeagomon. HacercmocTaHUnmM
RTS2 6bIAM AOMNOAHUTENBHO YCTAHOB/IEHDI
pPagMoCTaHUMM [NA rON0COBOM CBA3M, a
TaKXKe pagnocTtaHuma ans pabotbl ¢ cucTe-
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MO CUHXPOHM3ALMKN B3PbIBHbIX MCTOYHU-
KoB BO36yXaeHua SGD, sBepcumn 7.5. Takan
K€ CUCTeMA CMHXPOHM3aUMM MUCMO/Ib30Ba-
nacb B cercmocTtaHumnm Sercel 408.

CuHxpoHusauma RTS2 c cuctemon SGD
He Bbl3Bana HWKaKuMx npobnem. RTS2
NMONHOCTbIO NOAAEPHKMBAET OTEYECTBEH-
HYIO CUCTEMY CUHXPOHM3aumn SGD 3Tol m
6onee BbICOKMX BEPCUMN.

Cama paccTaHOBKa 060pyAOBaHMA Ha
npodunAX TaKkKe He Bbi3Basla HUKAKUX
TPYAHOCTEN, AaXKe HECMOTPA Ha TO, YTO 40
3Toro paboume ¢ AaHHbIM 060OpyAOBaAHMEM
He paboTann, a cneumanuctol Wireless
Seismic Ha paccTtaHoBKe 060pya0BaHUA B
nosie X He CONPOBOXAA/N.

HemHoro 3aberas Bnepea, Heobxogmmo
OTMETUTb, YTO HACTPOMKa npodunen ocy-
LLLeCTB/IANACL TO/IbKO Ha HAaYa/sibHOM 3Tane
M B 06LLEM CNOKHOCTM 3aHANA MO KaXKA0MY
npodunto MeHee 4aca, a Ha NocnegHewn
PaCcCTAaHOBKE U TOrO MEHbLLE.

Hactponka 6bina 3akoH4YeHa bbicTpo, a
KacaslaCb OHa TO/IbKO 2-X MOMEHTOB - 3TO
3aMeHa rpynnbl UAM ee NpaBKa U BblAB/e-
HME N aKTUBALMA HECKOJIbKMX HEAKTUBUPO-
BaHHbIX MOAY/NEeN Ha NepBOM M BTOPOM
npoounax. MNocnegHee 6bINO CBA3AHO C
Tem, 4To He Bce paboune, BOBNAEYEHHbIE B
npouecc pacctaHoBKM obopypoBaHusa,
npowWwnn KpaTKkoe obyyeHue nepes Haua-
nom pabor.

Cnepnyet OTMETUTb, YTO B NOCAEAYIOLLEM
AONONHUTENbHbIE Bble3abl TEXHUKOB-
HaNaA4YMKOB HU Ha oAUH M3 4-x npodunen
He NoHagobuanck. Mpu 3TOM NPOAOCAKMU-
TeNbHOCTb pPaboT € MCNOAb30BaHMEM
ob6opynosaHua RTS2 coctaBmna 14 cyTok.

Takum obpasom, coctoaHne obopyaosa-
HWe B NnoJsie Ha NPOTAXKeHUU 14 CyTOK Xxapak-
TepusyeTca cneaylowen CTaTUCTUKOM
(pncyHOK 3).

Bpems, 3aTpayeHHOe nocne nepBUYHOM
HaNagKM Ha HACTPOMKY NMHWUMK, BKAKOYaA
3ameHy batapei, 6ecnpoBOAHbIX MOAYNEN,

* Mepuog pabot - 15 gHen

» KonnyectBo oTpaboTaHHbix B - okoro 4200 dH

» O6LLee KONMYECTBO YacoB npoctoeB - 0 yacoB

» KonuyectBo 3aMeHeHHbIX 6aTtapen - 0

A Puc. 3. Knamkasa cmamucmuka npoekma

PaBHO HY/0. Bbie3abl TEXHUKOB He noTpe-
60BanMCb Ha NPOTAXKEHUM BCErO BPEMEHMU
BbIMONHEHUA NpoekTa. NcKkntoueHne cocTa-
BMAN 3ameHbl BaTapen Ha MeXK/IMHENHbIX
MOAYNAX.

BbinonHeHWe onbITHbIX PaboT C cucrte-
Mo RTS2, B pamKax paccmaTpMBaemoro
NMUIOTHOIO MPOEKTA, BK/IHOYaNO:

- HenocpeacTBEHHO perncTpaunio
CeMCMOAaHHbIX, NPEeUMYLLEeCTBEHHO B
HOYHOE Bpems;

- BbINO/HEHME PA3NYHbIX IKCNEPUMEH-
TOB, KOTOpble OCYLLLECTBAANNUCDL B AHEBHOE
Bpems.

Perucrpauus.

Pernctpaumna npoussogmnacb npemmy-
LLecTBeHHO B HoYHoe Bpemsa. CTaHuma RTS2
paboTana B pexxume BeAOMOMN U KOMAHAbI
Ha OTCTPen NoAaBa/inCb C BeAyllen CTaH-
umn.

MogrotoBka onepatopom obopyaosa-
HMA cuctembl RTS2 K perncrpaunm HuU4Yem
He OT/IMYaeTCA OT CTaHAAPTHOM NOAFOTOBKM
M BK/IFOYAET: BbIMOJIHEHME TeCTa PACCTAaHOB-
KW, BKAKOYAIOLWEro MHCTPYMEHTANbHble
TecTbl nonesoro obopyaoBaHWA U rpynn
reopoHOB, @ TaKKe KOHTPO/Ib C NOMOLLbHO
Seismonitora wymoB Ha npodune B pexu-
Me peanbHOro BpemeHu. Pesynbratbl
TECTOB MNPEeACTaBAATCA B CTaHAAPTHOM
d¢opmate Excel, 4To nosBonsetr nerko
OTPUNBTPOBATL }KeNAEMbIE AaHHbIE.

OpHoM M3 3agay perncrpaumm, nocTas-
NIeHHOW nepej Ha4vanom paboT, ABnANachb
nposepKka ¢yHKUMOHMpPOBaHMA becnpo-
BOAHOM TeNemMeTpuM B YCNOBUAX neca u
nepeceyeHHOM MeCTHOCTU. [Jn1A 3TOro ognH
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n3 4-x npodpunen (npodunb 69) bbin cneuu-
aNbHO NPOJIOXKEH Ha Yy4acCTKe C NpaKkTuyec-
KM NONHbIM OTCyTCTBMEM pPybKu neca. Ha
PUCYHKEe 2 NOKasaHbl yci0BUA (anbTuUTyAbl
4-x npodunen), Npu KOTOPbIX OLEHNUBANOCH
KayecTBo Tenemetpun. Ha pucyHke 4
npeacTaBNeHO CPaBHEHME KayecTBa Tene-
meTpum ( npuem-nepegadva AaHHbIX) Ha
npoduAAX WUPUHOM 4 meTpa 1 BU3MPKK( 1
meTp). Kak BMAHO M3 npeacTaBaeHHbIX Ha
Puc.4 pe3ynbTaToB, Ha KayecTBO Te/feMeT-
PUKN YCNOBUA, B KOTOPbIX BbIIN NPONOMKEHDI
npoduan, He OKasann NPaKTUYECKM HUKa-
Koro Bo3genctsua. [pyrMumun cnosamm,
€c/In onepaTop CEMCMOCTAHLMWN HEe 3HAET,
r4e W Kakme yCnoBuA pernctpaumu, To,
06MeHMBAACb KOMaHAAaMW U AaHHbIMU C
NONA, OH He YBUAMUT HUKAKOM Pa3HULLbI.
cpaBHEHME 3HayeHUIA KayecTBa TenemeTpumn

1 meTpoBas npoceka B cpaBHeHUM ¢ 4x

MeTpPOoBOM
%
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1MLine 1469 4MLine 1463 4M Line 1457 4MLine 1451

A Puc. 4. CpasHeHue kayecmesa meaemempuu
Ha npogunax4dmulm

IT10T PpaKT MmeeT oveHb bonbLuoe 3Have-
HWEe, MOCKONbKY AEeMOHCTpUpyeT cnocob-
HOCTb cucTemMbl RTS2 paboTaTb B C/IOMKHbIX
YCNIOBUAX PerncTpaumm M no3BonfeT CHU-
aTb 4O MUMHUMYMaA NOATOTOBKY Npodunen
CO BCEMMU BbITEKAIOLLMMWN OTCIOAA NONOXKM-
TeNbHbIMW MOMEHTaMM, Kacatowmmunca
PYOKM M MHBIX NOATOTOBUTENbHbIX PaboT.

B cucteme peannsosaH o4YeHb ya06HbIN
ana pabotel NMHTEepdeiic, KoTopbl NO3BO-
naet BblbMpaTb Heobxogmmbin B Kak B
Tabnnue, Tak M B rpaduyeckom pexume,
4TO, HECOMHEHHO, 3KOHOMWT Bpems,
Hanpumep, Npu paboTe B 0PCeTHbIX 30HAX.
OnepaTtop BMAMT He TO/NbKO MNPUEMHble
NIMHUK, HO U Kaxayto Touky [MB. Ona ygo-
6cTBa, nepes HayaAOM perncrTpaumu

onepaTop MOXKET 3KCMOPTUPOBATb TONbKO
Heobxogumble B, c KOTOPbIMM NAHMPYET-
cA paboTaTtb B 3TOT AeHb. OcyuiecTsaseTca
3TO NocpeacTBOM rpadmnyeckom BbIBOPKK C
NMOMOLLbIO MbILKN. ITO NO3BONAET KOHKpe-
TM3MPOBATb 334a4M NpeacToaLLero pabouye-
ro AHs.

Heobxoaumo OTMeTUTb, YTO B Cayyae
paboTbl C WMCTOYHMKAMM, OCHALLEHHbIMM
CUCTEMOI NO3ULMOHNPOBaHMA, Heobxoaun-
MOCTb B py4yHOM BblbOpe oTnagaeTt v no
KOMaHAe TOTOBHOCTM OT MCTOYHWKOB,
CMCTEMA aBTOMATUYECKM MNepexoamuT Ha
cootseTtcTBytowme B 1 pacctaHOBKY.

B npouecce paboTbl onepatop nerko
KOHTPOAMPYEeT BCIO TeNeMeTpuio Mnons,
COCTOAHME KaK KaKA0ro MOAYNA N KaXKO0M
JIMHUWN B OTAENBbHOCTU, TaK M BCEWN paccCTa-
HOBKM B LLe/IOM.

OueHKa KayecTBa AaHHbIX TaKXkKe OCyLLecT-
BNSIETCA B PEXKMME PeaNIbHOIO BPEMEHMW.

CpaBHeHMe paboTbl KabenbHoM 1 becka-
6enbHOM cucTem B XO4e BbINOJIHEHMUA
AAHHOTO NPOEKTa, HarA4AHO NPOLAEMOHCT-
PUPOBAJIO BbICOKYIO HAAEXKHOCTb TeNemMeT-
pPUYECKOro KaHasa nepefayn AaHHbIX
cuctembl RTS2. Kak ckasaHo Bbiwe, B Npo-
Lecce BbiNOAHEHUA paboT He 6110 ocyLue-
CTBNE€HO HM O4HOrO Bble34a A5 HACTPOMKM
Tenemetpmn. CBA3AHO 3TO C TEXHO/OTMEN
aBTOMATMYECKOro NOMCKa NyTM nepegaymu
AaHHbIX. OcobeHHOCTU 3TOM TEeXHONOornu
6b12 1M AOCTAaTOYHO NOAPOOHO PaCCMOTPEHDI
B CTaTbe, ONyH6/IMKOBAHHOM B NpeablayLLem
HOMepe KypHasa. B KpaTKom U3noxeHun,
NPUMEHEHHbIA B CUCTEME NMPUHLUN nepe-
A34M AAHHbIX NPY BO3HUKHOBEHUM Npobe-
Mbl Ha IMHWU, 3aKNOYAETCA B CIeAYHOLLEM.

B KabenbHOM cnucteme B cnyyae obpbiBa
Kabens B 11060 TOUKe paccTaHOBKM onepa-
TOP BbIHYX/AEH OCTAaHOBUTb PErUCTPALUIO U
BbIC/1aTb Opuragy TEXHUKOB ANA YCTpaHe-
HWA HencnpaBHOCTU. B cnyyae cbos paboTbl
HOZANbHOrO MOAYNA ONepaTop He yBUAUT
sTorocboa Ao Hayanacbopa faHHbIX.
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B peructpupytowen cucteme RTS2
MoAY/b, NPeALIEeCTBYOWNIN NpobaeMHOMY,
B pPeXMMe peasbHOro BpeMeHu Hesames-
JINTENbHO YCTAHOBMUT CBA3b C MOC/Aeayto-
LLMM 332 HEUCNPABHLIM U, TaKMM 0bpasom,
TeNIeMeTpPMA BOCCTAHOBUTLCSA 3@ CYMTAHHbIE
CEeKYHAbl, AaHHble byayT nonyyvyeHbl B
nofHOM obbeme, B Xyglwem Cc/yyae 3a
MCKNOYEHUEM 3aMUCKU OAHOTO KaHana, rae
M npousoLwia ata npobnema.

TakMm 06pa3om, MOSHOCTbIO UCKKOYEH
NPOCTOM 13-3a 06pbIBa IMHENHON TENEMET-
pUn.

3a Bpems BbINOJIHEHUA pacCMmaTpuBae-
MOrO MpPOEeKTa Bpems NpocToa COCTaBUNO
040 muH

HeobxogMmo OTMEeTUTb, 4YTO MPOEKT
OCYLLECTB/IAICA B MapTe MecaLe U noroga
HblNa NnepemeHYMBa - OT NEPBbIX FPaLyCcoB
BblLLUE HYNA B Ha4ase npoeKTa 40 -30 1 uyTb
HUKe BanKe K KoHLY.

BnonHe BO3MOXHO, YTO UMEHHO C 3TUM
6blnK CBA3aHbI NepMogmyeckne npobaemol
C KOHTaKTaMu B KabenbHOM cucTeMe U, Kak
pe3ynbTaT, NepuoauyecKkoe «nageHuer
TenemeTpuun. TOYHble CTaTUCTUYECKMEe
OAHHbIE, K COXKaneHuto, He 3adpuKcnpoBa-
Hbl, HO MOXHO FOBOPUTb O NPOCTOAX Nepes,
OTCTPENOM U3-33 HEMNONAL0K B TENEMETPUN
KabenbHOWM cMCTEMDI, BKAOYAA HANagKy OT
3y4acoB M HamHoro bonee.

Hago oTmeTtuTb, 4TO oOnepaTtop, YXKe
MMerLWMn onbIT paboTbl C TenemeTpuyec-
KUMKW CUCTEMAMW, HayMHaa c 4-ro AHA
perncrpaumm, pabotan NpPaKTUYECKMU
camocToAaTenbHO. be3ycnoBHO, Ha npoTA-
KEHUM BCEro MnpPOEeKTa OCyLecTBAANACD

noaaepKa nHxeHepamm WirelessSeismic.

HemanoBaxHbIM MOMEHTOM ABAAETCA
aBTOHOMHOCTb PaboTbl CUCTEMbBI U, COOTBE-
TCTBEHHO, ee sHepronoTpebaeHme.

OpHMM n3 TpeboBaHMI K NPOBOAUMbBIM
pabotam Oblna ouUEeHKa 3TOM cocTaBaAtlo-
wen. Nepen paboTtoit 6bINO NOcCTaBAEHO
YCNOBUE - HE MEHATb aKKyMynATopbl Ha
nonesblx moaynax WRU po wux nonHoro
pa3paga. CnepoBaTb 3TOMY YCNOBUIO He
notpeboBanocb, TakK Kak gaxe nocne 14
CYTOK paboTbl M 3KCNEPMMEHTOB BCE aKKy-
MYAATOPbI ObINM AaNnekn oT paspasa.

Hu»ke npuseaeHa Tabnumua |, B KoTopow
npeacTaBAeHbl AaHHblE O COCTOAHUWN BCETO
nonesoro obopypoBaHuA, BKAtoYasa bHata-
pen. Ona ynobcTea B cucteme RTS2 ogHo U3
3HAYeHMM, oTBevaloLWmxX 3a oTobparkeHue
COCTOAHMA KaxgoW noneson bGaTapewm,
NMOKa3blBaeT KO/IMYECTBO AHEN, OCTABLUMXCA
A0 paspaga. B gaHHoM Tabaunue atm cton-
OUbl OTMEeYeHbl LBETOM. B BepxHen yactm
Tabaunubl NnpuBeaeHbl AaHHble OT 16 mapTa,
a B HUXKHEN — AaHHbIe 419 3TUX }Ke MoayNen
0T 27 maprTa.

B rpadunKe HUKe Ha pucyHKe 5 npuseae-
Ha CTaTUCTMKA MO BCEM NonesBbiM HaTape-
AM. U3 paHHbIX, NpuBedeHHbIX Ha Puc.5,
BMAHO, 4TO nocne 12 gHen paboTbl ocTas-
LLIeroca 3apsaga akKyMynATOpPOB A0CTaTou-
HO anA paboTbl B TeyeHne Hegenn. Ctout
0bpatUTb BHUMAHME, 4TO obopypoBaHMe
3KCNAYaTMPOBANOCb B [AOCTAaTOMHO *Kec-
TKOM peXKMme, MOCKOAbKY OHO paboTtano
NPaKTUYECKM KPYrI1ocyToyHOo. B aHeBHOe
BPEMA OCYLLECTBAANNCL SKCNEPUMEHTDI, a B
HOYHOE BpeMA — PerncTpaLma.
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Unit State
Passed

Test Status  Internal Tests | Line #
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1451
1451

Point#  Serial #
5249 800018931
5250 800021192
5251 800021066
5252 800021022
5253 800019429
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Passed Passed  Passed

Yes Passed Passed  Passed

Yes Passed Passed  Passed

Yes Passed Passed  Passed

VoltA Volt B

4,05
4,03
4,05
4,03
4,07

4,04
3,61
3,99
3,62
3,65

Curr A

CurrB
0 0
0 115
57 0
0 59
57 0

CapA
12100
12246
12075
12163
12160

Cap B
12194
12041
12144
12041
12165

Days of Oper BattAStatus BattB Status Ohms
22,25 In Use Standby
19,72 Standby In Use
22,18 InUse  Standby
22,17 Standby In Use
22,28 In Use Standby

GeophoneACImp  Leakage Humidity
2066 16774,12 0
2070 11591,15
2069 16774,12
2105 16774,12
2056 16774,12

791
795 1]
789 1]
799 0
793 1]

63 0
64

0
63

59

1161
10811
958
10790
10900

11166
787
10191
937
1440

788
793
786
796
790

9,87 In Use
8,05 Standby
9,69 In Use
9,72 Standby
9,81 Standby

Standby
In Use
Standby
In Use

1948 16774,12
2038 12098,21
1955 16774,12
2102 16774,12
2053 16774,12

62

(== R

In Use

A Tgbn. 1.
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Mpu6opbi U cuctembl

Cpeanan paborocnocobtocrs Garapeit WRU B auaxc 17
o 29 MapTa no pe3yIbTATaAM TECTHPOBAHHA

25.00

20.00 o .

ﬂﬂll. OCTABIIHECA 20 PAapA Ia
e

173 183 193 203 213 223 233 243 253 263 273 283 293
Jara

* P IHAYEHAR

A Puc. 5. Cmamucmuka rno scem
nosessvim 6amapeam

B Tabnuue Il npuBeaeHbl napameTpbl
perncTpaummn n CTaTUCTUYECKUe AaHHble.

dKcnepumeHTanbHble PaboTbl

Kak yXe oTme4yanocb, perucrpauyma
npou3BoAnaacb B HOYHOe Bpemsa. B aHes-
HOoe BpeMs MO 3anpocy 3aKasumka paboT
OAO «lasnpomHedTb» M UcCNoOAHUTENA
pabotr 3A0 «leoTek XonguHr» nposoau-
JINCb PA3/IMYHbIE 3KCMEPUMEHTbI, LEeNbto
KOTOpbIX OblI0 y3HaTb BO3MOXKHOCTU W
0c0beHHOCTM PaboTbl CUCTEMBI B HECTaH-
OAPTHbIX CUTYaLUAX.

Kak yXe oTmeyanocb Bbiwe, 6bla0
NpoBeAEeHO CpaBHEHME KayecTBa TenemerT-
pun B ycnoBuAx 4 MeTpoBOM MPOCEKU M
BU3UPKN WnpUHON 1 meTp. CpaBHeHMe
NMOKa3asio NpPaKTUYeCcKoe OTCYTCTBME BAUA-
HMA 3TUX YCOBUIM HA KA4yecTBO TenemeT-
pun.

OCHOBHOM 33ga4en cnenyoLwero skcne-
pPUMEHTA ABNANACL NPOBEPKA YCTOMYMBOC-
™M paboTbl TenemeTpumn CUCTEMbI B 3aBeL0-
MO YCNOXHEHHbIX YCNOBUAX.

NeNe | HaumeHoBaHue 3HauyeHne
n/n | napameTpa/cTaTUCTUKA
1 Konunyectso NHUI 4
HabnoaeHUs B pacCTaHOBKe
2 KonnyectBo akTUBHbIX 240
KaHa/I0B B /IMHUM
3 PacctoaHune mexay MM 50 m

B ocHoBHOM 2 mc
(2 HouM — 1 mc)

4 Lllar anckpetnsaummn

5 KonnyectBo oTpaboTaHHbIX bonee 4200
nB
6 MpoaonKuTenbHocTb paboTtbl | 15 aHel
7 Konnuectso npocroes 0
8 KonnyectBo 3ameHeHHbIX 0
bartapei
A Taban. 2.

Ona ycnoXHeHus nepenayun LaHHbIX
66110 OTKAOYEHO 38 KaHa/IoB Ha Pa3HbIX
JINHUAX.

To ecTb gaHHble NepenaBaanch He Be3ae
yepe3 50 meTpoB, a B HEKOTOPbIX MecTax
(cm. pucyHok 6 ) yepes 100, 150 n 6onee
METPOB.

Cuctema ycnewHo cnpasuaacb € 3TOM
3aga4yenl U, Mano TOro, YTO HMKAKMX NpPO-
61emM C YyCTOMUYMBOCTbIO TEIEMETPUMN BbIAB-
NIeHO He 6blNo, AaHHble 6blNM NepeaaHsbl ¢
3a[ep*KKOM, COCTaBUBLUEN MeHee 2,5 cek.

Cnepytowen 3agayvyen, NOCTaBAEHHOMU
nepen, cneumnanuctamm WirelessSeismic,
NPMHUMABLUMX Y4acTME WM OKa3blBAOLLUX
noAaAep»KKy NpoBogMMbIM paboTtam, 6bi10
yCTaHOBNEHWE [AanbHOCTM Nepeaayvu
nHpopmaumm ot ogHoro 610ka WRU gpyro-
My.

YBennyeHne p[anbHOCTU Nepepayn ot
ogHoro 6noka WRU K apyromy ocyuiecT-
BAANOCb NYyTEM MNOCNE[0BATE/NIbHOrO
OTKNOYEeHUs coceaHuX 610KOB (Cm. pucy-

< Puc. 6. lepedaya OaHHbIX 8
AUHUAX HabAOEeHUA ¢ pAa-
dom 8bI60POYHO OMKAOHEH-
HbIX KaHasa08. CyMMapHO 8
AIUHUAX OMK/0YEHO
39 kaHasnos.
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Mpu6opbl U cuctembl

QHCTpEMBJ'IbH ble TeCcTbl TenemeTprn

MponycKk 19 KaHanoe. PaccToAHHE MeXXAY aKTHBHBIMH WRU 1000 m

B i 2006 i i,

A Puc. 7. Pe3ynemam mecma Ha 0as16HOCMb
nepedayu UHgopmayuu om 00Ho20 b6710Ka
WRU dpyzomy.

HOK 7). OQHOBPEMEHHO BbINOJIHANOCH
TeCTUpOBaHMe npouecca nepegavym LaH-
HbIX. Kak BUAHO M3 CKPUHLWOTA, NnpuBeaeH-
HOro Ha PUCYHKe 7, pake npuv nponycke 19
WRU, 4TO 3KBMBA/NIEHTHO pPACCTOAHUIO B
1000 meTpos(!), cuctema npuHANa AaHHble
B NO/IHOM 06beme, 6e3 KakKux-1Mbo noTepsb.
EcTecTBeHHO, BpemA nepegavn OaHHbIX B
3TOM 3KCTPEMaNbHOW CUTyauuWn yBENUYU-
nocb. Ho 3apgava coctoana B Tom, YTOObI
onpeaennTb ONbITHbIM NYyTEM BO3MOXKHYIO
LaNbHOCTb Nepegaun gaHHbix mexay WRU
M NOHATb «3anac NPOYHOCTU» TeleMeTpPun
cuctembl RTS2. Mony4veHHbIM pe3ynbraT
npes3owWen BCe OXWAAHMA YYACTHUKOB
pabor.

Huxe npuseaeHbl pe3ynbTaThbl ewe ABYX
3KCNEPUMEHTOB, KOTOpble TaKXe O6bian
BbINOJIHEHbI NO 3aMNpocy 3aKa34yuKa.

TaK KaK gaHHble co Bcex 960 KaHanoB Ha
4-X NMHUAX NPU Warax guckpetnsaumm 1un
2 MC NMOCTynanu B LEHTPA/JIbHYIO CUCTEMY
perncTpauum B peasbHOM BpeMeHU U, KaK
y*Ke 6blN10 OTMEYEHO BbiWe, NP NPOU3BO-
ACTBEHHbIX paboTax He 6bino 3apumKcupo-
BAHO HWM OA4HOW MWHYTbI NPOCTOA, TO 6bINO

B U e e e Cmmen T

NPUHATO pelleHne O NpoBeAeHUU AO0MNOA-
HUTENbHbIX 9KCNEPUMEHTOB B 0COOO »KecT-
KMX YC/IOBUSAX 415 Nepeadn AaHHbIX.

MepBbll 3KCNEPMMEHT 3aK/aK4Yanca B
OoueHKe cTabunbHoCTU paboTbl TENEMETPUN
NPY MaKCUMANbHOM HarpyskKe.

[ns npoBeAeHWs 3TOr0 3KCNepUMEHTa
M3 pPacCTaHOBKM 6binn «ybpaHbl» 3 U3 4
MeXNHeNHbIX moayns LIU. Takum obpa-
30m, 3[ pacctaHOBKa npeBpaTMaacb B
OAWH, HO OYeHb AJINHHbIKM 2[1 Nnpoduab C
OAHVUM MEXNUHEeMHbIM moaynem LIU gna
cbopa AaHHbIX. TO ecTb BCe AaHHble WK
yepes Hero. 0buwan anrMHa npoduna, TakKUm
obpasom, coctaBmna 880 KaHanos unu 44
KM M ewe 80 KaHaNoB C APYron CTOPOHbI
(cm. prcyHOK 8).

JInHum mexay coboi 6bin coeguHeHbI
nocpeacTBOM PENUTOPOB, TOYHO TaKUX Ke
6ecnpoBoaHbix moaynen WRU, eguHCcTBEH-
HOe OT/MYME KOTOPbIX 3aK/0YaNoCb B
OTK/NOYEHHOM Mogyne peructpaumn. Mo
aHanorMm ¢ KabenbHOM pacCTaHOBKOM
PaCcCTaHOBKY MOKHO Ha3BaTb “3menkon”.

HuKakux npobnem no tenemeTpum npu
npoBeAeHMn TecToB 060pya0BaHMA TaKoM
YHUKANbHOM NO CBOEW NPOTAKEHHOCTU
JIMHUM He BO3HMKNO U IKCNEPUMEHT Obin
HauaT 6e3 npomeaneHus.

B xope 3kcnepumeHTa napameTpbl
perucTtpauumn, 3a WCKAKYEeHMEeM Lwara
OVNCKpeTn3aumnm, octaBaancb 6e3 nameHe-
HUA.

Mpn oTpaboTke ceMcmMYecKon paccTa-
HOBKM B 3TOM KOHOUTypaLMKn AaHHble bbiin
nosy4yeHbl B NonHOM obbeme, Mapannens-
HO Obln NpoBeAeH YCNeWHbIN 3Kcnepu-

Glz@=E 008, 8

» Puc. 8. Cxema celicmu- v rs BX B2, i Bl O ALy N ET, 205

L

Yyeckoll paccmaHoB8KU
¢ 4-ma nuHuamu,
coeOUHeHHbIMU
rnocnedosamesibHO

C MOMOWbto
penumopos, U 00HUM
MEeHUHELHbIM
mooynem LIU
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Mpubopbl U cucremol

A B celicmocmaHyuu

MEHT C O4HOBPEMEHHOM Mepeaayen AaH-
HbIX M perncrpauunen. Bpema nepegaum
OAHHbIX CO BCEM PACCTaHOBKM COCTaBWUIO
npu 2mc - 67 cekyHa, npum 1 mc — 135
cekyHA. PacctaHoBka npopaboTtana Bce
Bpema 3KcnepumeHta 6e3 3ameyaHuin m
HUKaKux Nnpobsem He BO3HWUKAO. [aHHbIN
3KCMNEPUMEHT C UCKYCCTBEHHO CO34aHHbIMM
«TAXKENbIMU» YCNOBUAMM ybeanTenbHO
NPOAEMOHCTPMPOBAN HALEKHOCTb, YCTOM-
YMBOCTb M 6ONbLIOK 3anac «MNPOYHOCTU»
TenemeTpun cuctemol RTS2.

OgHuMm 13 nocnegHux 6bln NpoBeeH
S3KCMEPUMEHT, Ha3BaHHbIA — «ynasLlan

aHTeHHa». TecT NPOCT No ucnoaHeHuto. Ha
npodpune 1463 6bian ONPOKMHYTbI 10
aHTEHH (CM. pUCYHOK 9)

MpuBeaeHHbIE HUXKe pes3ynbTaTbl (Cm.

A Puc. 9. Modynb WRU c onpokuHymoli
aHMeHHol

99 98

IIponeHTH

1MLine 4MLine 4MLine 4M Line
1469 1463 14587 1451
A Puc. 10. CpasHeHue Kayecmesa mesnemempuu
Ha npogunasax wupuHol 4 m u 1 m ¢ onpoKu-
Hymoimu 10 aHmMeHHamu Ha ripogusne 1463

pucyHok 10) nokasanu KpailHe manoe
BAMAHME NOA0OHOM pacCTaHOBKM Ha KayecT-
BO TE/IEMETPUN.

MoaBoas UTorM Bnepsble NPOBEAEHHbIX
B Poccumn paboT c cercmoperncTpupytoLe
cuctemon RTS2 npousBoactBa KOMMAHUM
WirelessSeismic, MOXKHO caenaTb KPaTKUM,
HO HEOCMOPUMBbIN BbIBOA,

MpoBepeHHaa BpemeHeMm, paboTasLuas B
CaMbIX PA3/IMYHbIX YCIOBUAX NPU BbINO/IHE-
HUW OECATKOB MPOEKTOB CMUCTEMA, B OYe-
pefHoM pa3 AoKasana CBOM MpPeMMyLLecT-
Ba, CBOO YHMKANbHOCTb M 3PHEKTUBHOCTb U
B CYPOBbIX YyCNOBUAX AMana.

B HactoAwee Bpema cuctembl RTS2
paboTatloT B CaMbiX Pa3HbIX Yro/iIKax Halle
NAaHeTbl, NPAKTUYECKM BO BCEX KAMMATU-
YeCKMX 30HaX - OT ceBepa ANACKM A0 AXKYHT-
nent KOxHoM Amepukn. OgHa M3 cambix
6onblwmx NnapTnin 6asmpyetca B KypgucraHe
M HacumtbiBaeT 6onee 13 000 KaHanos.
3aKa3uynMKoOM 3TOro nNpoeKTa ABnAAeTCA
KomnaHua OAO «lasnpomHedTb», KOTOpas
Y>KE UMEET NOJIOKMUTENbHbIM ONbIT PaboTbl C
WirelessSeismic Ha ogHom u3 cBoux 3/
06beKToB B KypaucraHe.

Mo OKOHYaHWMKM BbINONHEHMA NUIOTHOTO
npoeKkrta Ha fAmane B npecc-pennze OAO
«lasnpomHedTb» 0OTMEYeHoO cneaytoLLee:

- «lasnpomHedTb» nepsoit B poccuit-
CKOW HedTerasoBom OTPACAU BbINOJHMAA
MUNOTHbIN NPOEKT CEMCMUYECKNX NCCNeno-
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Mpubopbl U cuctembl

BAaHMN C MPUMEHEHMEM WHHOBALWOHHOM
TEXHO/NIOTUM, NO3BONAOWEN COXPAHATL OT
BblIpYOKM 3HAaUNTE/IbHbIE IECHbIE MACCUBDI.

HoBaa «3eneHas TexHonorua» 6bina
npotecTupoBaHa BecHoM 2014 ropa Ha
3anagHo-YaTbIIbKMHCKOM JIMLEH3UOHHOM
yyactke (pa3pabaTbiBaetca «lasnpom-
HedTb- HosbpbckHedTerazom») B AHAO.
Pe3ynbTaTtbl onbiTHbIX paboT cBuAaeT-
€N1bCTBYIOT, YTO NPU UCNONIb30BAHUU UHHO-
BAaLMOHHOIO MeToAa 3HAa4YUTEeNbHO COKpa-
LLAeTCA aHTPOMOreHHoe BO34EMUCTBME Ha
OKpYXKaloLyo cpeny, B YaCTHOCTK, BABOE
yMeHblWaeTca Heobxoaumbih obbem
BbIpyOKM neca no cpaBHEHUIO C UCMO/b30-
BAaHWEM TPALULMOHHbBIX TEXHONOTUW
cencmopasBegKu.

NTorM nunoTHOro npoekTa cBuAaeT-
€NbCTBYIOT, YTO MNPU BbINOJIHEHMN paboT
HOBbIM cnocobom Ha naowaam B 400 KB. KM
MOXHO COXpaHUTb nopaaka 200 ra neca nnm
OKon0 60 TbIC. AepeBbEB.

OCHOBOW MpoOeKTa Nno npoBeAeHU
«3e/1eHOM» CEeMCMMUKKU CTaso UCNONb30Ba-
Hue becnpoBogHON cucTembl cbopa AaH-
HbIX RTSystem2. OTKas oOT npuMeHeHuA
Kabens no3BonseT He BblpybaTb MPOCEKM
ONA ero NPOKNALKM, KaK 3TO NPOUCXOAUT BO
BpeMs reosoropassesku, BbIMOJHAEMOWN
No TPAAMUMOHHbIM TexHonornam. becka-
6enbHan cuctema cyw,ecTBEHHO ONTUMMU3U-
pyeT NPOM3BOACTBEHHbIN LMK/, B YaCTHOC-
T, 33 cYeT ObICTPOro pasmeLLeHns gaTyun-
KOB B YCNOBMAX C/JOXHOrO snaHgwadta.
[pyroii ee ocobeHHOCTbIO ABNAETCA BO3-
MOXHOCTb HabnloaeHMA 3a NoayyYyaembim
CMITHANOM B peXXUMe peasibHOro BpemMeHu u
BECTM 3Kcnpecc-06paboTKy pe3ynbraToB B
NoNeBbIX YCnoBuaAx, GUKCMPYA MOCTOPOH-
HMe HenpeaBUAEHHbIE MOMEXU, YXyALlato-
LLMe KayecTBO AaHHbIX. B TO Bpemsa Kak
60NbWNHCTBO M3 MNpegsiaraembix CerogHa
Ha pblHKe beckabenbHbIX cucTem paboTatoT
B aBTOHOMHOM pexume. [lpn KoTopom
onepaTtop CHMMaeT MoOKasaTeau CcnycrTa
NINWb HECKO/NIbKO AHer W ToNbKO Toraa
OLEHMBAET MX Ka4vecTtBo. B pesynbraTe,

HEeKoTopble uccnegoBaHMe NpuUxoguTca
NoBTOPATH.

3dPeKkTMBHOCTL PabOTbl HOBOWM CUCTEMDI
kKomnaHua OAO «lasnpomHedTb» oueHMNa
B 2013 roay, Korga BbINOAHANA CeMCMUYec-
Kue wuccneposaHus Ha 6noke Shakal B
Npake. Torga npumeHeHne 6ecnpoBOAHbIX
MoAyNen 3HaYUTeNbHO 0bnerynno npose-
OEHUE CEUCMMUKU B XapaKTepHoOW AN
permnoHa ropucTtoM MecTHOCTW, MO03BONAA
yCTaHaBAMBaTb 0b6OpyAOBaHWE B TPYAHO-
[OCTYNHbIX mecTax. Mo uToram npoekTa
O6blN0 MNPUHATO peleHue NPUMEHUTb
NOMly4YeHHbI onbIT B Poccum, 4To Nno3sonu-
IO HayaTb BHeApPeHMe WMHHOBALMOHHOM
«3eneHon» TexHonoruu. lNposeseHHoe B
2014 ropy Ha mecTtopoxgeHun OAO «las-
npomHedT» B AHAO TecTnpoBaHue obopy-
OOBaHUA B Nepuog, HU3KUX Temnepatyp,
XapaKTepPHbIX ANA pernoHa, MnokKasano
cTabunbHyto paboty cuctembl. CpaBHeHME
CEMCMMYECKNX [OAHHbIX C pe3ynbTaTamMy,
NONIYYEHHbIMU TPAAULMOHHLIM cnocobom
Ha TOM e y4yacCTKe, NO3BONAET FOBOPUTb O
XopoLlem KayecTse reopmnsnyeckom nHpop-
Mmaumn.

MepBbI 3amecTUTeNb FeHepasbHOro
avpektopa OAO «lasnpomHedTtb» Bagum
AAkoBnes oTmeTUA:

“Ucnonb3oBaHMe HOBOroO MeToda OAHO-
BPEMEHHO MO3BONAET PELINTb HECKOJIbKO
O4YeHb BaKHbIX ANA Hac 3a4ay. B nepsyto
oyepenb - MHOFOKPATHO NOBLICUTb YPOBEHb
NPOMbIWAEHHOM 6e30MacHOCTN, NOCKONb-
KY OCHOBHble PUCKM TpaBmMaTM3mMa BO
BPEMS CEeMCMUYEeCKMX paboT cBA3aHbI
MMEHHO C pybKoi neca. Bo-BTOpbIX - CHU-
3UTb aHTPONOreHHoe BO34EeNCTBME Ha
npupoay 3a cyeT NPUMeHeHUs Npupoaoc-
b6eperarowmx TEXHONOMMI, a TaKXKe COKpa-
TUTb CPOK BbINONIHEHMA paboT. NpoBeaeH-
HbI 3KCNEPUMEHT NPOAEMOHCTPMPOBAN
XOpOLMEe BO3MOXKHOCTU ANA Aad/IbHENLIEro
noBblweHMa 3GPeKTUBHOCTM cencmuyec-
KMX MCCNe0BaHUM HA HALLMX MECTOPOXKae-
HUAX U Mbl Bygem NPUMEHATb MNONYYEHHbIN
OnbIT B APYITUX NPOEKTaX».
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