NMPOMbILLIEHHAA BE3OIMNACHOCTb

Industrial safety

OpuruHanbHas ctatbs / Original Paper

DOI 10.30686/1609-9192-2020-4-104-108

NMo3numoHnpoBaHMe nepcoHana
Ha BbIEMOYHOM y4acTKe YrofibHOM LWaxThbl

A.B. HosukoB<, K.B. NaHesHukoB, U.B. Nucapes
000 HayuHo-npoussodcmsenHas ¢pupma «[panuy, 2. Hosocubupck, Poccutickas Pedepayus
PHinfo@granch.ru

AnHomauus: B craTbe IipejicTaBleHa aBTOMATU3UPOBaHHAs CUCTeMa OIpeJiesIeHNUs] MeCTOIOJIOKeHUs [TIepcoHaa U aBapuitHo-
ro omnoBerienus «SBGPS» kak cocrapsioiias MHOrOGYHKIMOHATBHOM CHCTEeMbI 6€30I1aCHOCTH YTOJIbHOI I1axThL. [lokaszaHo, uTo
CHCTeMa XapaKTepU3yeTcs: ONTUMAIbHBIM COUeTAHNeM IIPOBOIHBIX U 6eCIIpOBOMHBIX KAHAIOB CBs3U. [Ipy MOCTpOeHU Y o/13eM-
HOU UHQPACTPYKTYPhI CUCTEMBI BaSKHBIM 3TAIOM SBIISETCS IPOIeypa OIpeliesieHrs MeCT YCTAaHOBKU Y3JI0B CBA3U — 6a30BbIX
CTAHIUI — B TOPHBIX BEIPAOOTKAX. [l 3TOrO MPUMEHSIETCS OMK CAHHbIM PaCUeTHO-9KCIIePUM eHTAJIbHBIN METOJ, YUUTHIBAIOIIIHI
XapakTep paCIpOCTPaHEeHUs PAJHOIIONIs, U3IyUaeMOoro aHTeHHAMY 0a30BbIX CTaHIMiL. [I0KAa3aHO, YTO /I MOHTAKA [TOI3eMHOM
UHPPACTPYKTYPHI CUCTEMBI HA BEIEMOYHOM YUACTKe MPUMEHSIeTCsl 000py0BaHIe Pas3InYHOr0 KOHCTPYKTUBHOTO UCIIOTHEHMUS]
C y4eTOM XapaKTepa pacIpoCTpaHeHHs paguocurHasna. CreiaH BBIBOJ, UTO JJIS BHIIIOJHEHUS BCEX 3asIBIeHHBIX QYHKIUI CH-
cremoit «SBGPS» HellpeMeHHBIM YCIIOBHEM SIBJISIETCS HaJHUMe YCTOMUYMBOI PAJMOCBSI3H Y3JIOB MOA3EMHOM HHOPACTPYKTYPEL
MeKIy COOOF U C UHAUBUIYAIBHBIMU YCTPOMCTBAME MO3UIIMOHUPOBAHUSI-OMIOBEIEeHMUSL.
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Abstract: The paper describes the SBGPS Automated Personnel Location and Emergency Warning System as a component of a
multifunctional coal mine safety system. The system is demonstrated to be characterized by an optimal combination of wired
and wireless communication channels. An important stage in designing the underground infrastructure for the system is the
procedure to determine the locations of communication hubs, i.e. base stations, inside the mine. This is done using the described
calculation and experimental method that takes into account the propagation pattern of the radio field emitted by the base stations
antennas. It is shown that equipment of different design that depends on the radio signal propagation patterns is used in creation
of the system’s underground infrastructure in the working areas. A conclusion is made that a precondition to provide all the
declared functionality of the SBGPS system is availability of stable radio communication between the underground infrastructure
nodes and individual positioning-and-signalling devices.

Keywords: automated system, base station, communication infrastructure, longwall, true-to-scale layout, warning, positioning,
underground infrastructure, radio communications, communication node, underground mine

For citation: Novikov A.V, Panevnikov K.V, Pisarev LV. Personnel Location in Working Areas of Coal Mines. Gornaya
promyshlennost = Russian Mining Industry. 2020;(4):104-108. (In Russ.) DOL 10.30686,/1609-9192-2020-4-104-108.

BBenenue

CoctaB MHOTOQYHKIIMOHAIBHON CHUCTEMBI 0e30MacHOCTH
(M®CB), 06s13aTeIbHOCTD MPUMEHEHUs KOTOPOil B YIOJIBHOM
maxTe AUKTyerTcsl PenepaqbHBIMU HOPMAaMHU U MpaBIaMU B
obnacTu MpOMBIIUIeHHOM Ge3omacHocTu «[IpaBuna Ge3omac-
HOCTU B YTOJIBHBIX LIaxTax»! (nanee — denepanbHble HOPMBL
U [IpaBUIa), OIIpeieNsieTCsl MPOeKTHOM TOKYMeHTallHell ¢ yue-
TOM YCTQHOBJIEHHBIX OITACHOCTE IIaXThI.

Ananus npusefieHHOro B denepanbHBIX HOpMAax U IIPaBU-
Jlax IIepeyHs CUCTeM I103BOJIsIeT CHelaTh BBIBOJI, UTO, He3aBU-

1  ®epnepanbHble HOPMbI 1 MpaBusia B 061acTyi MPOMBbILLIEHHON 6e30nacHoCT
«[NpaBnna 6e30nacHOCTA B yrosibHbIX Wwaxtax». Cepus 05. Beinyck 40. M.: 3A0 «HTL|,
MN6», 2014. 200 c.
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CHUMO OT HAJIMUUSI U COUETAHUS UMEIOIIUXCS OMAaCHOCTEH, B
KasKJIO1 IIIaxTe JOJDKHA IPUCYTCTBOBATh (M paboTaTh) rpyrina
cucTeM, 00eCIeUUBAIOIINX «CBSI3b, OIOBEIleHHe U OIpese-
JIeHWe MeCTOIOJIOKeHUsT IepCoHana». M3 HUX 0 XapaKTepy
dopmympyembix TpeboBauuil («MHpOpMALIUSI O TEKYIIEM Me-
CTOIIOJIO>KEHUHU [TePCOHANIA IOJDKHA BBIBOTUTHCS B IUCIIETUED-
CKUIT IYHKT MIAXTHI C IIEpUOZIOM OOHOBIIEHHUS He GoJiee MIATH
cekyHJ. JlucrieTuep MODKEH MMeTh BO3MOXKHOCTH BBISBIBATH
TIepCOHAJ C HCIOJIb30BAHUEM CUCTEMBI OIpe/e/IeHHs] MeCTo-
TI0JIOKEHUSI IIEPCOHAIA, IIPYU 9TOM CHCTeMA JIOJDKHA OIOBEIATh
JIICIIeTYepa O MpreMe pabOTHUKOM CHUTHATA BbI30BA») UMEET,
TI0 HAIlleMy MHEHHUIO, IPUOPUTETHOe 3HAUeHHe CUCTeMa OIIpe]ie-
JIeHUSI MECTOIIOJIOKEHVsI [TepCOHaa, Oyayun «00sI3aHHO» B JI0-



TIOJTHEHNeE K CBOMM OCHOBHBIM (YHKIIUSIM BBIIOMHSTH QYHKIIUI
CHCTeMBI aBapUITHOTO OIOBEIeHNsI — II0/Iauy CUTHAJIOB BBI3OBA.

Cornacuo denmepanpbHBIM HOpMaM U IIpaBWIAM OIpejerie-
HUe MeCTOIIOJIOSKEHUS JIIONIEl OIKHO BBIMOJIHATECS BO BCEX
MO/IZIEP>KUBAEMBIX TOPHBIX BBIPAOOTKAX — UCKIIOUEHUS He
dopmynupyrorcs. IIpu HOCTpOEHUU CUCTEeM C IpUMeHeHHeM
6eCrpOBOMHBIX KAHAJNIOB CBISH MEXIY WHIUBHUIYAIbHBIMU
YCTPOMCTBAMU ITOSUIMOHUPOBAHUS IepcoHala U y3IaMu
mmoA3eMHON HHOPACTPYKTYPHL JOJDKHBI YUUTHIBATHCSI KOH-
CTPYKTHBHBIE U (PYHKIIHOHAIBHBIE 0COOEHHOCTH BHIPAGOTOK.
B ux uwncrie: Ha3HAUYeHUe, TUIICOMETPUS, 3arPy>KeHHOCTh 060-
pPYZOBaHUEM U METAJJIOKOHCTPYKUIUSIMHU U Ipouee. B mepByo
ouepeJb 3TO XapaKTEPHO I BIPAOOTOK BHIEMOUHOTO YUaCT-
Ka U MOJTOTOBUTENIBHBIX — MECT MpeobIIaaroIiero Haxoxie-
HUS [T0/I3eMHOTO IIepCoHara.

3amaua HacTosmeil paboThl COCTOUT B OIEHKE 0COOEHHO-
CTell TIOCTPOEHUsI IMOJ3eMHON MHOPACTPYKTYPhl CUCTEMEBI C
6eCrpOBOHBIMU KAHAIAMHU CBSI3U B TOPHBIX BHIPAOOTKAX B 3a-
BHUCUMOCTH OT UX Ha3HAUEHHSL.

Yc10BHSI MOCTPOEHUSI COBpEMEHHOM CUCTEMEI oIpeeie-
HUSI MECTOIIOJIO>KEHU S IIepCcoHaia

Panee B paborax [1-3] mamu ObuUTa IIpefCTaBIeHa CUCTEMA
MHOrOQYHKI[MOHAIbHAS CBS3HU, HAOIIONEHNs], OIIOBEIEeHUsT 1
IIOMCKa JIIOfiel, 3aCTUTHYThIX aBapueii, «SBGPS» — mokasaHbl
ee rmapaMeTpsl U QYHKIIMOHATIBHOCTb.

Ceftuac ciemyeT BKpaTile HAIIOMHUTb O KOHCTPYKTHUBHBIX U
GYHKIMOHAIBHBIX 0COOEHHOCTSIX 3TOM CHCTEMBI.

Cuctema «SBGPS» (Cucrema) oTiuaeTcsl MPOCTOTOM B IIO-
CTPOEHHH U COCTOHUT U3 HA3eMHON U TOA3eMHOH YacTew,
Kak 3TO CBOMCTBeHHO i Bcex ACY maHHOrO Ha3HAUEHUS.
OcnoBHOe HazeMHOe 06opygoBanue — cepsep u APM ropuoro
mucreruepa. [logzemMHas UHPPACTPYKTypa CBSIBH CTPOUTCS C
[prMeHeHneM 0a30BbIX CTAHIIMIA (Y3JI0B CBSI3U) U Y3JIOB arpe-
raiuy, KOHCTPYKTUBHO OMM3KUX K 6Aa30BBIM CTAHIUAM, HO C
OTCYTCTBHEM QYHKIIUU OeCIIpOBOAHOL CBA3H. [lepconan ocHa-
1[AeTCsl UHAUBUIYAJbHBIMU YCTPOUCTBAMU MTO3UIIMOHUPOBA-
uug (UYII) ¢ GyHKIUSIMU FOJIOBHOTO CBETHJIBHUKA U OTIOBeIlle-
Husl. Hanmuune Berpoenubix B MYI1 uaMepuTeNnbHBIX MOMYIIEH
MeTaHa U IPYTUX ra3oB Tpex BUIOB 00eclieurBaeT IIpoBeieHre
CKaHUPYIOIIETO ra30BOr0 KOHTPOIA [4].

[punnunuaneHas ocobeHHocTh CHUCTEMBI 3aKJIIOUAeTCs
B ONTHUMAJbHOM COUETAHHH B IOJ3eMHON UHPPACTPYKType
IIPOBOJIHBIX KAHAJIOB CBSI3H, IPEUMYIIECTBEHHO ONTHYECKUX
(BOJIC), ¢ 6ecripoBomubiMu (Texuosoruss WiFi). Obecrieunsa-
€TCsI IIOCTOSIHHAS IBYXCTOPOHHSIS CBS3h KAXKIOro pabOTHUKA
C TOpPHBIM AucIieTyepoM. Habimonenue 3a MeCTOOIOKEHUEM
[IepCOHAJIa Ha CXeMe IIAXThI BBIIIOTHSIETCS B PESKUMeE peallb-
HOTO BpeMeHU — OOHOBJIEHME NAaHHBIX BEIETCS C IepHOIUY-
HOCTBIO He 6oJiee IATH CeKyHI. MeCToIoI0Ke e [epcoHaa
ompenensercs c paspemienueM B 20 M (RSSI), a npu npumene-
HUU CIeIMaJbHBIX MOAyJIei B 6a30BbIX cTaHIusIX U B UVII —
10 (3 =1) M (Precision method).

Haymune B 6a30BBIX CTAHIIUAX BCTPOEHHBIX AKKYMYJISITOD-
HBIX OaTapeit obecrieunBaer paboty CUCTEMEBI IIPH IIOTEPE Ce-
TEBOTO MUTAHUS (IUIAHOBBIE OTKJIIOUEHUS] YUACTKOB, aBApUIi-
HbIE CITyYau).

bazoBple CTAHIMU YCTOMUMBBL K MEXaHHUYECKUM BO3IEM-
CTBUSAM OJ1arogapsi IpUMEHEHUIO POYHBIX CTaJIbHBIX KOPITYC-
HBIX JieTased (y3/I0B).

Cucrema paboTOCIOCOOHA TPH IIOBPEKIEHUM IIPOBOMHBIX
JIMHUI CBSI3H 3a CUET aBTOMATUUYECKOro [lepexona Ha 6ecrpo-
BOJHBIE KAHAJIBI CBSI3U MEKIY Oa30BBIMM CTAHIIUSIMU IIPU CO-
XpaHeHUHU ux cBs3u ¢ UVIL
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Puc. 1

MopaBec yHUBepcanbHbIi Ansa
KpenneHusa 6a3oBoii CTaHUUU B
ropHoii BbipaboTke:

a) MOHTaX Ha aHKEPHYIO Kperb;
6) MOHTaX Ha apoYHYIo Kperb

Fig. 1

A universal bracket for
mounting the base station in
the underground mine
workings: a) fixing to a rock
bolt; b) fixing to arch support

Jlng Mourtaska 6a30BbIX CTAHIIMI [IPUMEHSIETCS CIIeIHaib-
HOe YCTPOICTBO — MOJABeC YHUBepcanbHbIH (puc. 1). C momo-
IO TAKOTO YCTPOUCTBA 6A30Bast CTAHIIKS MOSKET KPEelUThCS
IIOJT KPOBJIeH BRIPAOOTKH 7100 HA ee OOKY — B 3aBUCUMOCTHU
0T 0COOEHHOCTel BRIPAOOTKY (BUI KPEIlH, IIIUPUHA U BBICOTA,
HaJIMUKe TPAHCIOPTHBIX CPEICTB, CTAl[HOHAPHOr0 060pYI0Ba-
HUS U MeTa/UIOKOHCTPYKIIMIA).

Jlisg ompesiesieHUsT MeCT YCTAHOBKU 0A30BBIX CTAHIIUN B
TOPHBIX BBIPAOOTKAX MPUMEHSETCS PacUeTHO-IKCIIepPHUMeH-
TaJIBHBII METOJ C UCIIOJIb30BAHUEM BBIITYCKaeMoro GpupMort
ycTpotictBa meperoBopHoro SBGPS Mphone (puc. 2).

Mertoz peanusyeTcsl IIyTeM CIEQYIOIIUX IIOCHIJIOB M Jiell-
CTBUM. YUUTHIBAETCS IOJIyYEHHBIN OIBIT IIOCTPOEHHUS psza
cucrem «SBGPS», cormacHo KOTOpoMy cpefHee pacCTOSIHUE
MeX1y 6a30BBIMU CTAHIUSAMU B TOPHBIX BEIpAOOTKAX Baphy-
pyercsa B auamnazode 100-250 M. Jlng obecrieueHus MO3UIHU-
OHHUPOBAHUS IIOBBHIIIEHHON TOYHOCTH PACCTOSHHE MeXIYy
CTAQHIIMSIMHU OIpefiesIsieTcs C y4eTOM MaKCUMaJIbHOTO yaie-
uug UVII ot 6akaiiiieii 6a3oBoi CTAaHIMY Ha PACCTOSHUE B
80 M. Brauase monzeMHOI MHGPACTPYKTYPOU OCHAIIAIOTCS
KaMUTAaIbHbIE BEIPAOOTKY — BCKPHIBAIOIIKE CTBOJIBI U JIPYTHE
BBIPAOOTKYU JUTUTENIHHOL, II0 Mepe 0TPabOTKHU IIIAXTHOTO OIS,
skcruryaranuu. [lepBasg 6a3oBasi CTAHIUS YCTAHABIUBAETCS
B YCTbe BHIPAOOTKHU — Ha BXOJIe B IIAXTY. YCJIOBUSIMU yIaleH-
HOCTH COCeIHell CTAHLIWU SBISIOTCS HaJINYHe YCTONYHUBOIO
YPOBHSI paTHUOCUTHAIA MeSKY 6A30BBIMU CTAHIIHUSIMU U CBS3U
NVYII c HuMu Ha aHANIU3UpPyeMOoU AucTaHIuU. PacnpocTpaHe-
HHe pafyoIIoJs OlleHUBAeTCs 10 XapaKTepy 3aTyXaHUs paiu-
OCHTHaJIa [10 Mepe yJaleHus OT IpheMollepelaloluX aHTeHH,
BCTPOEHHBIX B [IPOTUBOIOJIOKHbIE CTEHKU 0A30BbIX CTAHIIMIA,
WUTIOCTPUPYeMOMY IpadUKOM Ha PUCYHKe 3. TU KPUTepUU
OTCJIEXXUBAIOTCS (BBIIEP>KUBAIOTCS) IIPU OIpefieJIeHUU MecTa
YCTAHOBKU BCEX CIIEYIONIUX B JAHHOI BHIPAGOTKE 6Aa30BBIX
CTAHIIHI.

3aTeM uzeT MponBUsKeHe UHOPACTPYKTYPBI K BHIEMOUYHBIM
YUaCTKaM U [TOATOTOBUTEILHBIM BHIPAOOTKAM.

[lpu ycraHOBKe (A30BBIX CTAHIMIL B MOCIEAYIONUX TOp-
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HasHaueHwue:

a) 6)

6ecnpoBogHaa MobunbHas TenedoHHas CBA3b;

hoTO- N BUAEOCHEMKA B BUANMOM AManasoHe;

hoTO- N BUAEOCHEMKA B MH(ppaKpacHOM AnanasoHe;

o6MeH MHopMaLmeli B WaxTe ANs pelleHns ynpaBneHYecknx U TeXHNYeCKnx 3agav;
nepepfaya Ha-ropa doto-, Bugeodaiinos

OcHoBHble XapaKTepUCTukKu:

BPEMS pa3roBopa, Y, He MeHee 25
BpeMs paboThl B peXMMe OXMAaHUS, Y, HE MeEHee 10

. Wi-Fi 802.11n;
MHTepdeiichl Bluetooth 4.0; USB
mMacca, Kr 0,5

Cpok cnyx6bl - 6 ner

Puc. 2
YcTtpoiictBo neperosopHoe SBGPS Mphone:
a) Bup o6wmii; 6) TeXHUYEeCcKMUe XapaKTepucTUKu

Fig. 2

-30

&

8

g B
o W

YPOREHS PAGACCHINAN HAFPNHIOUWER aHTERHN, 1M
: b

0 10 20 30 40 S50 60 70 B0 9 100 110 120 130 140 150 160 170 180 130 200 210 220 230 240
6 " .

- 7 YpOBEHL n
e Teme “SBGPS® (WBACORiA FaFYWEIHOC T PAAHONEIETNTETHMAMI)

A ¥e
s PACTIDE[|ENENIAE PARHOCHEMARS 1 11T EROM CTRIM e Pacnpegy " e

Puc. 3

XapakTep pacnpocTpaHeHUs
paguMocurHana B 3aBUCMMOCTM OT
Ha3Ha4eHUA ropHo BbipaboTku

Fig. 3

Radio signal propagation
patterns in the mining
workings depending on their
intended function

HBIX BBIpA0OTKAX IIEPBOHAUYAJIBHO OIPENEsISeTCs] MECTO IS
MOHTa)ka 6a30BOM CTAHIIUU B 30HE PAJMOIOJI OJrKamIIei
CTAHIIMK, CMOHTUPOBAHHOM, KaK IIPaBUJIO, BOJIM3U COIpPSIKe-
HUsI, B CMEXKHOI (COIpSIraeMoii) BIpaboTKe ¢ paboTaromert
UHPPACTPYKTYpOi. PaccTosHre MeXIy CTAHIUSIMH IIPUHU-
Maercs ¢ pacueToM obecriedeHus ycTonumBoi ceszu UVII ¢
uHdppacTpykTypoii Crucremsl. [109TOMY 1U3-3a HATUUUS HA CO-
MIPSIKEHUSX PA3IMUHbIX META/UIOKOHCTPYKIUI HAOII0naeTcs
HEKOTOpOe YMeHbIIIeHe UCKOMOI UCTAHIINH 10 CPABHEHUIO
C IIPOTSIKEHHBIMH YUaCTKAMHU IOPHBIX BEIPAOOTOK.

JlambHEHIINI MOHTAK BeJIeTCS 10 U3JI03KEHHOI METOIUKE.

Mecra ycTaHOBKY 6a30BBIX CTAHIUI B KAIIUTAIbHBIX BBIPA-
60TKAxX OTMEYaroTCd Ha MaciuTabHoi cxeme maxrthl (3D-mMo-
Jiefib), KaK ITI0Ka3aHo Ha puc. 4.

OcHaileHre BBIEMOYHOTO y4acTKa HHGPaCTPyKTypoit
cucremsl «<SBGPS»

[locTpoeHuto mMOM3eMHON HUHOPACTPYKTYPBL  CUCTEMBL
«SBGPS» Ha BbIEMOUHOM y4YaCTKe MIPEIIeCTBYET MOHTAK 000-
pPyZOBaHUS HHPPACTPYKTYPHL B IOATOTOBUTENBHBIX (TYIIHKO-
BBIX) BHIPAOOTKAX.

OcHallleHHe TYMUKOBOM BhIpabOTKU HHQPPACTPYKTYPOLt
CBSI3M HAUMHAETCS C YCTAHOBKU IepBOM 6a30BOIl CTAHIIUU
HEIOCPEICTBEHHO 34 MPOXOJUeCKUM KOMOAMHOM, TO eCTh Ha
ynanennu B 25-30 M ot 3a00s. [lajee, 10 Mepe MMPOABUKEHUS
3a004, CIIeayIoNUe CTAaHIIMU MOHTUPYIOTCS MOCJIe TOTrO, Kak
paccrosiHue OT MpebIAyIeil CTAaHIMU A0 3ab0s TOCTUTHET
BesmuuHsl B (150 £50) M, ¢ yueToM 0cOOEHHOCTE BEIpabOTKU.
JlaHHOe yCJIOBUe OmpefiesisieTcsl TpeboBaHueM 00513aTeIbHOTO
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SBGPS Mphone intercom unit:
a) general view; b) technical specifications

Monos A. C Sﬂ

Puc. 4

MacwrabHas cxema LUaxTbl
(bparmeHT) c pacctaHoBKOW
6a30BbIX CTAaHLUIA B KanuTasbHbIX
BblpaboTKax:

1 — ropHble BbipaboTKu;

2 — MecTornosIoXeH e NepcoHana;
3 — 6a3oBasl CTaHUMWA NoA3eMHOMN
MHpPaCTPYKTYypbl CBA3MU

Fig. 4

A true-to-scale mine layout

(a fragment) with the locations
of base stations in permanent

workings:

1 — mining workings;

2 — personnel locations;

3 — underground base station

HanMuuus CBA3u Kaskmoro MVIL ¢ 6a3o0Boil cTaHIue U, COOT-
BETCTBEHHO, C CEPBEpPOM CHCTeMBbL. MecTo ycTaHoBKY 6a30BOI
CTAHIIUU OTIpeJIeIISIeTCsI C YUETOM YPOBHS paJUOCUTHAIA, CO3-
JIaBaeMOT0 MPENBIAYIIIM Y3JI0M CBSI3H.

Jng moctpoeHust HGPACTPYKTYPHl B BEHTHISIIIMOHHOM U
KOHBelepHOM IITpeKaX BHIEMOUHOIO YUaCTKa HCIOIb3YeTCs
crarponapHas 6asoBast CTAHIUI — pHC. 5. MecTa yCcTaHOBKU
OIIpeNeJISIIOTCSL 110 MEeTONKe, MPUMEHSIEeMON IpU MOHTaXKe
6a30BBIX CTAHIUI B KANUTAIbHBIX BhIpaOOTKaX. CxeMa BbIpa-
6OTOK (KOHBeMepHBIil 1 BEHTHISIUOHHBIN [ITPEKH) YIACTKA C
YCTAHOBJIEHHBIMU 0A30BBIMU CTAHIIMSIMU IOKA3aHA HA PUC. 6.

VcranoBka 6a30BBIX CTAHIIMIL B JIaBE C MEXaHU3HPOBAHHOIM
KpEIbI0 UMeeT OTIMYUS OT IOpSIKA YCTAHOBKU B IITPEKAaX,
OKOHTYPHUBAIOIINUX BEIEMOYHBII YUACTOK.

[lpuMeHseTCsS KOHCTPYKTUBHO HWHAS 0a30oBasg CTAHIMSI C
MEHbIINMU rabapuTaMu U Maccoit (puc. 7). CTaHmus KpemuT-
€S K CeKI[UU Kpery Ha MeCTO YCTAHOBKY 3a00MHOTO CBETUJIb-
HUKA. PaCCTOSHUS MeXIy CTAHIUSIMHU B JIaBe OIPeIesITIoTCs
TaKXe C ITOMOIIBIO YCTPOICTBA IeperoBOpHOro (CM. puc. 2).
Hanuune MeTanIOKOHCTPYKIIUI CEKIINIT KPeITu SIBIIIeTCS IIpe-
IIATCTBUEM JIJISI IPOXOXKIEHUST PafUOCHUTHANA, U3Ty4aeMOoro
aHTEeHHAMU CTAHIUI, [I03TOMY De3yJIbTUPYIOIIUE pPacCTOs-
HUS MEXJIy y3J7IaMU CBSI3U HHPPACTPYKTYPHI [TOJIyUaloTCs He-
CKOJIBKO MEHBIITUMHU, UeM B HITPEKAX.



a)

Puc.5

CraumoHapHas 6asoBasi
ctaHuua SBGPS Master:
a) NnpuMep MoHTaXa nopf
KpoBneW BblpaboTKu;

6) TexHUu4eckue
XapaKTepUCTUKHU

Puc. 6
CxeMa BbIpaboTok
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6) HasHaueHue:

NMOCTPOEHME NOA3EMHON NHPPACTPYKTYpbl CBA3U: KabenbHOW 1/Mnm 6ecrnpoBOgHOM
M peannsauma pyHkumn ACYTI

EecnpoaonHan CBfi3b:

avanasoH paboynx YyacTtot, My

o1 2400 go 2483,5

OanbHOCTb CBA3U, M (onpegengeTcd CBOMCTBaMMU BbIpaboToK)

o1 100 go 250

CKOPOCTb Nepegayn gaHHbIX, MéuTt/c 0o 100

lNpoBogHasa cBSA3b:

OANMHA NIMHWA: ONTOBONTOKOHHOM, KM go 20
NMPOBOAHON, KM no 4

CKOPOCTb Nepefayn AaHHbIX, MéuT/c go 1000

KaHan cB4a3u ¢ nHtepdgercom RS-485, wr. 1

BbIXOAHON KOMMYTUPYIOLLMA KaHaN«CYyXOM KOHTaKT», LUT. 1

HanpsxeHue nutanus (yactota 50 Ny), B ot 105 go 170

Macca, Kr 15

Cpok cnyx6bl, net 10

Fig. 5

Stationary base station
SBGPS Master:

a) an example of
installation under the
roof of a mine; b)
technical characteristics

———————fiyrescit wpec NS

Fig. 6
Mine workings scheme

BblEMOYHOro y4acTKa
(cbparmeHT)
yCTaHOB/MEHHbIMU 6a30BbIMMU
cTaHUUAMM:

1 - BbIpaboTKN BbIEMOYHOIO
yyacTKa;

2 — naBHaA 6a3oBas CTaHUMUS;
3 - ctauMoHapHas 6asoBas
cTaHums

a)

(fragment) with installed
base stations:

1 - mine workings of the
excavation area;

2 — excavation area base
station;

3 - stationary base station

MoHTasK 1oA3eMHO HHPPACTPYKTYPhI
npu pazsutuu CucremMsl

PazButue CrcreMsl OIlpeieNsseTcs MPOUCXOIIIIUMU U3MeH eHUSI-
MH B COCTaBe (CXeMe) TOPHBIX BBIpaOOTOK, CBSI3aHHBIMU C OTPaboT-
KOI1 BBIEMOYHBIX YUACTKOB U IIPOXOAKOIM HOBBIX BHIPAOOTOK, B TOM
YHCJIe TOATOTOBUTENBHBIX JIJISI OUEepeJHOTr0 BBIEMOYHOTO y4YacT-
Ka. BeITekarolye U3 sTOro cokpaleHue (Ha BHIEMOYHOM yUaCTKe)
U yBeinueHue (B IIOATOTOBUTENbHBIX BRIPAOOTKAX) [TOA3EMHOM HH-
(dpacTpyKTyphl OTpaXkarOTCs (M300paskar0TCsI) HA CXeMe FOPHBIX BbI-
paboToK — Ha MoHUTOPe APM ropHoro gucrieryepa.

BazoBble crannuy, 6K aiIIre K JIaBe, B IITPEKaX JeMOHTHPYIOTCS
[IPY COKPAILEHUN PACCTOSHUS MEKIY HUMU M OUHUCTHBIM 3a00€eM J10
(20-30) M. Bmecre ¢ 6a30BO1 CTAHIMEN CHUMAIOTCS KpEIUIEHUs U Ka-
Gesnpuble muunn. O60pyIOBaHKE BHIIAETCS U3 [IIAXTHL; 3aTEM IIOBEpP-
raercs MpOQUIAKTHUECKOMY OOCIY>KMBAHUIO (OUMCTKA, IIPOBEPKA
[IapaMeTpPOB) C LIeJIbIO OIpe/ieIeH s IIPUTOAHOCTH ISl JaJIbHEHIIIero
UCIIOTb30BAHUS.

basoBble CTaHIMM, CMOHTUPOBAHHBIE HA CEKIUSX KpEeIU JIABBHI,
oCTaroTCs B paboTe B TeUEHHE BCErO BpeMeHHU OTPabOOTKU BbIEMOU-
HOT'O YYacCTKa.
3akaroueHue

1. PazpaboTana 1 I0JIy4rIa IpaKTUYECKOe [IPUMEHEHNE B YTOJIb-
HBIX [IaXTaX OPUTHHAIbHAS METOIUKA ITIOCTPOEHUSI CUCTEMBI OIlpe-
JleJIeHUsI MEeCTOIIOJIOKEeHH S IepCOHAaa U aBAPUIHOIO OIIOBEIEHHU S
¢ 6eCIIpOBOIHBIMY KaHAIAMU CBSI3U.

2. OmpesiesieHrie MeCT YCTAHOBKH Y3JI0B MOA3€MHOM HHPPACTPYK-
TYpBl CBSI3W BHIMOJIHSIETCSI C YUETOM OCOOEHHOCTE paclpoCcTpa-
HEHUs paguoIlojisl, U3JIyuaeMOro aHTeHHAaMH Oa30BBIX CTAHIIUI,
B FOPHBIX BEIPAOOTKAX.

3. Hasminume yCTOMUMUBOM pafiOCBSI3HU Y3JI0B MOA3eMHOM uHbpa-
CTPYKTYpPhI MEXKIy OO0 M C MHAUBUAYAIbHBIMH YCTPOMCTBAMU
MTO3UIUOHUPOBAHUS-OMIOBEIEHUS SBJISIETCS] HElpeMEeHHBIM YCJIO-
BUeM BBIITOJTHEHUS 3asIBIEHHbIX QPYHKITHI crcTeMbl «SBGPS».

6) HasHaueume:
NMOCTPOEHME NoA3EMHON MHPPACTPYKTYPbl CBA3U B OYMCTHOM 3a60e
OCHOBHbIe XapaKTepPUCTUKU:
gunanasoH paboymx vacTot, My o1 2400 po 2483,5
[a/bHOCTb CBA3U, M no 150
CKOPOCTb Nnepefayv gaHHbIx, Méut/c po 50
HanpsXeHune nNutaHuga (4actota 50 Mu), B o1 105 go 170
NMPOAC/IKMTENBHOCTb PaboThl OT 6/10Ka aKKYMY/IATOPHOro, 4 16
Macca, kr 15
Cpok cnyx6bl, net 10

Puc.7

JNaBHaqa 6asoBan ctaHuua SBGPS Master:
a) NpMMep MOHTaXa Ha CeKUUM Kpenu;
6) TeEXHUYECKME XapaKTEPUCTUKHU

Fig. 7

Excavation area base station:

a) an example of installation on a support section;
b) technical characteristics
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- onpegeneHve B pexuMe peanbHoro BpeMeHn MecToNONOXeHWA NepcoHana B ropHbiX BbipaboTkax ¢ npeacTasneHMeM NpeLy3noHHbIX KOOpAUHaT;
- KOHTPONb MapLUPYTOB M CKOPOCTH NepedBKeHWA nepcoHana;
- apapMiliHoe onoeeLeHue nepcoHana ¢ NoATBePKAEHWEM 0 foCTaBKe,;
- MOMCK NIOAEH, 3aCTUrHYTLIX aBapueil, C Y4eTOM MECT HaXOMAEeHWA NepcoHana B ropHeix BolpaboTkax Ha MOMEHT Havana pasBuTiA aBapuu,
- KOHTPONb 3a COCTOAHMEM PaboTHWKA - B ABIWKEHUM UNKU HENoABWKEH (KoHTponk YI);
- OTNPaBKa W3 WaxTbl NePCOHaNbHOro CUrHana o NOMOLLW - « TPeBOXHaRA KHONKa»,
- MoBunbHaA TenedoHHan CBA3b Ha OCHOBE CMapT(iOHa CO BCTPOEHHLIM TENNOBM3OPOM,;
- ABYXCTOPOHHARA OnepaTMBHasn CBA3L ropHLIA AucneTyep - paboTHKK;
- KOHTpoNb paboTel NOA3EMHOrO TPaHCnNopTa - NepeaaYa Ha BePXHUIA YpoBeHb AaHHbIX O MECTONONOMEHWW B AUHAMUKE U napameTpax paboTsi.
2 YHukankHble cgolicmea:
- ONTUMansHoe coveTaHne BecnpoBoaHbLIX U kKabenbHbIX BUAOB CBA3M C LUMPOKUM npumMeHeHnem BOJIC, oBecneunBatolmx nepegaqy
MHbOPMaLMOHHBIX NOTOKOB Nof 3emnei ¢ haHTacTUHECKUMU CKOPOCTAMM;
- yCTOFNMEO-L‘TI: K noTepe ceTesoro NnUTaHna 3a cHeT yKOMNnekToBaHua yanos noqaewmoﬂ I-‘IHQJpaCprKTyDbI CBA3N pe3epBHbLIMKU UCTOYHUKaMK
nUTaHWA - aBToHOMHaA paboTtocnocobHoOCTL B TEYEHWE HE MeHee 24 u;
- NOBLIWEHHAA CTOWKOCTD K CUNOBLIM BO3AEWCTBHAM (MeXaHWYeCcKUM W BO3AYLIHO-QMHAMWYECKMM) Ha Y3nkl NoA3eMHON MHPacTPYKTYpLI CBA3N,
BGnarogapfA NPUMEHEHMIO CTanbHbIX B3pPbIBO3aLUWLLEHHOrO CNONHeHWA oBonoyek.
3 CraHupyrowuii (GuHamuyeckull) 2azoebill KOHMPOL ¢ NepeaayYeil AaHHLIX U3MEPEHUI Ha NyNbT ropHoro aucneTyepa (B cuctemy AlK) 8 pexume
peanbHOro BpemMeHu, obecneqnBaemblil rasoaHan3aTopoM, BCTPOEHHLIM B YCTPOWUCTBO ONOBELLEHUS - FTONOBHOW CBETUMBHUK.
BHumanue! A» Hauny4wmm 0‘5[)'1; OM BbINMONHAET aKTyanbHbie Tpeboganmna Pe

epanbHbIiX HOpMm w NMpasun

K CMC ABaApPUMHOrO oOnNOoBeLWeHnA - Kak NA YyronbHBIX L Mmanap kos!
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