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B cTaTbe npuBeaeH npumep
nocrpoeHusa ACY TIl Ha ocHoBe
BHeAPEeHUs NPOMbILUNIEHHON
6ecnpoBofHOI CEHCOPHOW
cucTembl cGopa TenemeTpuyecKon
uHdopmauuu ans TeppuTopuanbHo
pacnpeaeneHHoOro
TEXHONOTUYECKOro 06beKTa
XpaHeHUsA NPpUPOAHOro rasa.
MpuBeaeHbl cxembl NOCTPOEHUA
6ecnpoBogHOi NHGOPMALNOHHOI
CUCTeMbl, ONUCAaHUE NPOrPaMMHO-
annapaTtHoOmM 4acTu CUCTEMbI.
MokasaHbl npenmyuLecTBa
npumeHeHus 6ecnpoBoAHON
cucTembl, 06ycnOB/IEHHbIE
BO3MOXXHOCTbIO ONepaTUBHOM
YCTaHOBKM TeJIeMeTPU4YeCcKoro
060pyA0BaHUA HENOCPEACTBEHHO HA
yCTbe ra30BbIX CKBAXKMH.

Matepuanni n meToab!
JKcnepumeHTanbHble HabnoaeHus.
OnbITHO-KOHCTPYKTOPCKME pa3paboTKy.

KnioueBble cnosa

6ecnpoBoHbIe CEHCOPHbIE CETH, TENIEMETPUS,
aBTOMaTM3MpPOBaHHble U UH(OPMALMOHHbIE
cucTembl, f06bIYA M XpPaHeHMe rasa

PaspaboTaHHble AN BOEHHOro npume-
HeHns 6ecnpoBOAHbIE CEHCOPHble CHUCTEMBI
(BCC) npuema v nepepayn vHpopmauuu B
HacTosllee BPeMsA CTanu WHUPOKO UCMNONb30-
BaTbCA [/19 aBTOMaTVW3aunu pasiunyHbIX Npo-
MbILWAEHHbIX 06bEKTOB. IHEProHe3aBUCHMble
6ecnpoBOfHbIe CUCTEMbl Nepefayn UHbOp-
Mauuu OTKPbIBAIOT HOBble BO3MOXHOCTU ANA
AVNArHOCTUKKU, W3MEpPeHus W opraHusauuu
ACY TIN TepputopuanbHoO pacnpepeneHHbix
06bekToB. 061aCTb NOKPLITMA NMOAOOHbIX Ce-
Te MOXeT COCTaBNATb OT HECKONbKUX METPOB
[0 HECKONbKMX KUIOMETPOB 3a CYET cnocob-
HOCTW peTpaHcaALMmM nepeaayn nHbopmaymm
BHYTPU 31€MEHTOB CUCTEMbI.

TpeboBaHua ana noctpoeHus bCC ceroa-
HA ocOpMeHbl B Pa3fNyHbIX MEXAYHapoA-
HbIX CMeLnManM3npoBaHHbIX cTaHAapTax, npu-
mepom aBastoTca Tpe6oBaHua ctaHaaprta IEEE
802.15.4, pernameHTupylwme MnPOTOKONbI
(hM3M4eCcKoro, KaHanbHOTO U CeTeBbIX YPOB-
Hel ANA KaHanoB nepepayv nHdopmaymm.

B HacToslee Bpema pelleHus Ha 6ase
BCC pa3nnyHbix npousBoauTeNein Haxonat
BCe 6ofee WMPOKOE NPUMEHEHMUE B HedTe-ra-
30BOM W 3HEpPreTMYeCKOM ceKTopax mnpej-
npuatuin Poccun. NpeactaBneHHoe Ha pbiHKe
obopyaoBaHue pasNUUHbIX 3apyberHbIX U
OTeYyeCTBEHHbIX MPOU3BOAUTENEN, HecmoTpA
Ha MMmewoWMecs CylwecTBeHHbIe OTANYUA MO
MCMNONHEHNIO 1 3KCNNyaTauMOHHbIM XapaKxTe-
pucTukam o60pyaoBaHuUs, B OCHOBE MOCTPO-
eHbl Ha eAMHbIX NOAXOAAX NPWU OpraHusauuu
6ecnpoBOAHbIX CeTeil Mepefayn TEXHONOTU-
YeCKMUX NapameTpoB 06beKTa:

Ha obbeKTax ycTaHaBAWMBAKTCA AATYUKMU
TEXHOIOTMYECKUX NMPOLLECCOB Y UCMONHUTENb-
Hble MeXxaHW3Mbl, KOMMYTUpPYyeMble C YCTPOi-
CTBAMU COMpPAXEHUsA, KoTopble o06pasyioT
«HWKHUA ypOBeHb» GECNPOBOJHON CUCTEMBI
KOHTPONA U ynpaBneHua. YcTpouncrea conps-
XeHWUA BbINOMHAT Npu 3TOM (YHKLUIO npe-
obpa3oBaHuA U nNpuema-nepefayn LaHHbIX,
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obecneynBaloT npomexyTouHyto 6yddepu-
3aUMI0 AaHHbIX N peann3auunio ynpasnaoLwmx
anroputmosB.

JneKTponuTaHue YCTPOMCTB «HUXHEro
YPOBHA» MOXKeT ObITb KaK 3HEPro3aBUCUMbIM,
TO eCTb MMeTb NOAK/NKYEHMEe K MPOBOAHOW
CHUCTeME 3N1eKTPOCHABKeHUA, TaK U GbITb Non-
HOCTbIO 3HEPTOHe3aBUCUMbIM (TOKaNbHbIM) U
MCNONb3YIOWNM B Ka4eCcTBE NCTOYHUKOB TOJb-
KO BCTPOEHHble aKKyMynaToOpHble 6atapew,
a TaK Xe [OMO/IHUTEe/IbHble UCTOYHWMKK Tuna
CO/IHeYHbIX 6aTapeil, BETPOreHepaTopoB Wim
TEPMO3/1eKTPOreHepaTopoB 1 Ap. 3Heprore-
HepupyoLune ycTponcTea.

MNepepaya AaHHbIX K ycTponcTBam Co-
NpAXeHUA COCeAHUX OGBLEKTOB KOHTPOAA
ynpaBneHus u/uam Ha «BepXHWUNA YypPOBEHb»
OCYLLEeCTBNAETCA YCTPOWCTBOM CONMPSAXEHUA
no 6ecnpoBoAHOMY KaHany (cetu) nepepauu
AAHHBIX.

TexHUYecKMe pelleHns, NONOXKEHHble B
OCHOBY CWCTeMbl 3aliulieHbl NaTeHTamu Ha
nsobperenune per. N2 2008130286 u nones-
Hyto mogenb per. N2 N°58737. Ha ocHoBe npu-
meHeHus obopynoBaHua BCC opraHmzoBaHo
ynpaefneHne CKBaXWHHbIM (OHAOM YacTu
noasemHbix xpaHunauuy rasa (MXr) 8 Poccuu,
Benapycu, YkpavHe n KasaxctaHe ¢ o6wum
KONNYEeCTBOM CKBaXXWHHOro (oHAa 150 epe-
HUL, HAa OCHOBE NPUMEHeHNA 820 PasAnYHbIX
(hyHKUMOHanbHbIX AaTymkoB 6CC cobcTBEHHO-
ro Npon3BopCTBa.

Mpu NOCTPOEHUN CUCTEMbI BbiNa NPUHATA
ABYXypOBHEBas cxema Kak Haubonee ajek-
BaTHO OTpa}awlias Cxemy obbekTa aBTo-
matusauuu. B coctaB 6a3oBoro Komnjiekta
noneBoON 4acTh CUCTEMbl NMPUMEHAIOTCA CeH-
COpPHble MOAYNU W3MEepeHus TemnepaTypbl
(norpyHoM u HaknagHon), faBneHWs rasa,
(c yHMpUUMPOBAHHBIM Tra3oBbIM KaHanom u
«OTKPbITON Anactparmoii), aKycTOIMUCCHUOH-
Hble AaTYMKU, MOAYIN AUCKPETHbLIX CUTHANOB,
AATYMKM PerucTpauun NPOHUKHOBEHUA Ha

T
MonopiHLe
COOPYMEHWA

Puc. 1 — CmpykmypHas cxema ACY Tl Ha ocHose 5CC
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06bekT, mapwpyTtusatopsl (MCuC), peTpaHc-
naTopsl M 6a3oBas cTaHyus.

Mpumepom NOCTPOEHUA 3aBepLUeHHON
cuctembl asnsetcs 6CC Kyuwesckon NXI (Poc-
cus). Cxema rpynnupoBKU CKBaXMH 6bina Bbl-
HpaHa ¢ y4ETOM KOHKpETHOW Tonorpahun mnx
pacnonoxeHus Ha nnowaau 6onee 60 KB. KM.
Kaxpaan ckBaxuHa paccmaTpuBaeTtcs Kak No-
KanbHbI 06 bEKT aBTOMATM3aLMUM CO CBOUM Ha-
60pOM perucTpupyembix NnapameTpoB U CBOUM
KOMMNEKTOM Moaynen Ans perucrpayuu nep-
BUYHbIX (DU3NYECKMX BENUYUH. DPYHKLWU, Bbl-
NnofHAEMble CUCTEMON, NOAPa3fensAlTca Ha
I/IHCbOpMaLlI/IOHHbIe M BCNOMOraTesibHble.

K uncny nHdopmaumnoHHbix QyHKUWUIA OT-
HOCATCA: MU3MepeHMe TeXHONOrM4yecKUx na-
pameTpoB, c60p Mosyyaembix AaHHbIX, nep-
BUYHAA 06paboTka AaHHbIX, BU3yanusauus
noayyaemoit uHdopmauum, obecneyeHue
B3aWMOJENCTBUA «4eNOBEK—MalnHa» n Ha-
KonneHne nonyyeHHon uHcbopmaumu. K ync-
Ny BCnomoratenbHbix GYHKUUA OTHOCATCA:
napameTpuposaHne u3MepuTesbHbIX KaHa-
JI0B CEHCOPHbIX AATYMKOB, PErMCTPALMA BHY-
TPeHHel TemnepaTtypbl CEHCOPHbIX MoAynen,
AMArHOCTMKa COCTOAHWA MPOTPaMMHO — Tex-
HWYeCKUX cpeacts cuctemsl. ObopynoBaHue
peanusoBaHo ¢ yyeTom TpeboBaHuii obecne-
YeHUA MUMUKPWUU, T.€. NO BHELWIHEMY BNAY HE
Bblfensercs Ha hoHe 06BA3KM CKBAXKMHbI.

Ha Kapaoi M3 90 CKBaXWH YCTAHOBNEHO
no YyeTbipe U3MepUTENbHbIX CEHCOPHbIX MOAY-
na pasneHus (CMI), nsmepsiowunx 6ydepHoe,
MEXKONOHHOE, 3aTpyOHOe AaBfeHWe 1 faBne-
HMe rasa Ha BbIXOAE CKBaMMWHbl, a TaK Xe no
O[lHOMY CEHCOpPHOMY MOAYN0 TemnepaTtypbl
(CMT), u3mepstolemy TemnepaTypy rasa Ha
BbIXOAE CKBaXMUHbI. [[pnGOpPbLI ycTaHaBINBAIOT-
CA Ha lWTaTHble mecTa (QOHTaHHOW apmatypbl
npeAycMOTPEHHbIe AN MECTHbIX MAHOMETPOB
1 TEPMOMETPOB W He TpebyloT AONONHUTENb-
HbIX MOHTaXHbIX paboT no o6sa3ke. (Cxema 1.)

N3mepuTenbHbie MOAYNM 06bEAMHEHBI
moaynsamu cbopa u csasm (MCuC), petpaHc-
natopamu M 6a3oBO CTaHUMeld B eAUHYIO
BCC. O6uiee KONMYECTBO MOAKIIOYEHHbIX B
CeTb Pa3Nn4yHbIX NO Ha3Ha4YeHMD CEHCOPHbIX
mopynei coctaBnsaet 450 wt. MCuC ycranas-
NWBIOTCA BOAM3M CKBAXMH Ha paccToOAHUM
[0 50 M. [laHHble OT CEeHCOPHbIX Moaynen Ao
MCuC nepepatotcsa no paguokanany 868 MIy

BasoBan
CTAHUMA

ISM-gnanasoHa. MaKcMManbHO BO3MOXHO
obbeanHeHne 16 AaTynKos Ha oguH MCuC.

[aHHble oT Bcex MCuC no pagumokaHany
433 Mly ISM-gnanasoHa nepepatotcs € no-
MOLLbI0 PETPaHCIATOPOB Ha 6a30BYyK CTaH-
uuio. MakcumanbHO AoNycTMMoe paccTofHue
oT MCuC ao peTtpaHcnaTopa u 6a30Boii CTaH-
LUK coCTaBAAET NOPAAKA 2,3 KM NPU HAAUYUK
npensTcTBuUii (necononoc, 34aHWin U coopy-
EHWIT) N 40 5,1 KM NPU HATNYUU NPAMOWA BU-
aumocTu. Tononormusa opraHusaynm cetemn ans
o6bekToB Xl npuBeaeHa Ha puc.2.

Cnoco6 moaynaumMM cUrHana — «4acrort-
Hble MaHunynsuum». B cucteme ucnonb3y-
eTCA NPOTOKON Nepejayu AaHHbIX, pa3pabo-
TaHHbIN Ha OCHOBE NOMEXOYCTOMYMBOrO KoAa
«MaHuyecTep-2» 1 Koga XemmuHra. CKoOpocTb
obMmeHa AaHHbIMUK 10 50 KbUT/CeK.

MowHoCTb npuemo-nepefaTynkoB, WUC-
NoNb3yeMbIX B CEHCOPHbIX mMoaynsax, MCuC,
peTpaHciaTopax 1 B 6a30Boi CTaHU UM MeHee
10 MBT. Pernctpauuu ncnonb3yembix pagmo-
yacTtot npu BHegpeHnn ACON «CKkBaxmHa» He
Tpebyertcs.

NHdbopmaymoHHbI 06mMeH B cucTeme no-
CTPOEH «MHWULMATUBHO». OAWH pa3s B MUHYTY
CEHCOPHbIe MOJYNN «BEEPOM» BbIAAIOT B 3uUp
nakeTbl C ajpecom [aTyuka, NoKasaHuem u3-
MepseMON BeNMYMHbI U TemnepaTypoi Kpu-
ctanna (B ¢m3nyecknx eguHuLax) U nokasa-
HMem BHYTpeHHero cyetymka-tanmepa. MCuC
NPMHUMAIOT TNaKeTbl CEHCOPHbIX MOAynen,
thopmupyioT NakeTbl 06MeHa 1 NepepatoT Ux B
3tup peTpaHcnaTopy. AHanorn4yHo, peTpaHc-
NATOpbI NepeAaeT AaHHble 6a30BOW CTaHLMU.
Becb UMKN NPOMCXOAMT 33 HECKONbKO AeCAT-
KOB MUNIMCEKYHA B Hayane Kaxaoro nepvoja
onpoca. lepuoa onpoca MOXeT NMpUHUMATb
3HayeHuA: 15 CeK, 1 MUH, 5 MUH 1 Ap.

basoBas cTaHuus no uutepdeicy RS-232
n npotokony Modbus nepesaet nonyyeHHble
OT peTpaHCNATOPOB AaHHble Ha cepBep. Cxe-
Ma CUHXPOHM3auWM YCTPOMCTB CETW OpraHu-
30BaHa cneayowmm obpasom.

CeHcopHble mogynu, MCuC, petpaHcna-
Topbl 1 6a30Bas CTaHUWUA UMEIT BCTPOEHHbIE
CYeTYMKM —Taimepbl. C 3aaaHHON NEPUOANYHO-
cTblo 6a30Bas CTaHUWSA CUHXPOHU3UPYET CBOM
cyeTyuK oT cepeepa no Modbus, peTpaHcnsaTo-
pbl CUHXPOHM3MPYOTCA No CTpoby oT 6asoBoM
cTaHuum, MCuC no cTpoby oT peTpaHCiATOPOB.,

Moaynu cBopa
W CEAIMW

CeHCOPHLIS
MODYMH

Puc. 2 — Tononozua opzarnusayuu 5CC ona cksaxcun XM

CeHCopHble Moaynu no ctpoby ot MCuC.

MeTKV BpeMeHU Moy4eHHbIM U3MEpPeHU-
AM TEXHONOTMYeCKUX MapameTpoB NpucBau-
BaloTcA Ha cepBepe. Cuctema 3nekTponuta-
HUA CEHCOPHbIX MOoAyNne — aBTOHOMHas. B
KayecTBe WCTOYHWKOB MUTAHWUA UCMNONb3YIOT-
CA NUTUA-TUOHUAXNOPUAHbIE 6aTapewn. MMpu-
MEeHeHWEe OMUCAHHbIX CUCTEMHbIX pelleHun
npv NocTpoeHnn nHHopmaLMoHHOro obmeHa
N03BOMNIO0 MUHUMWU3NPOBATb 3HEepro3aTparhl
npu 3kcnayataumm cucrembl. Mtorom crana
paboToCnoCoGHOCTL CEHCOPHBIX MoAyneit
B TeYEHWW He MeHee 1,5 NIeT C NepuUOAOM
onpoca B 1 MUH. [JoNONHUTENbHO MOXeT 6biTh
TaKXe YCTAHOBNEHO ChNeLuanM3npoBaHHoe
nporpammHoe obecneyenue (M0) ana auna-
THOCTUKM WU KOH(UTYPUPOBAHUS 3EeMEHTOB
CUCTEMBI.

K cepsepy cuctembl nogxntoyeHsl APM re-
onora u APM aucnetyepa MXI, BbinonHAwLwWwme
(yHKLUUK NpeacTaBneHns nHopmaumm, npeay-
npeanTenbHOM N aBapUMHONM CUTHaNU3aLum.

[MCKpeTHOCTb apXMBUPOBaHUA JAHHbIX Ha
cepBepe paBHa nepuojy onpoca CeHCOPHbIX
mogynen. Ha Kywesckom MNXI 3ToT napametp
paBeH 1 MUH. Ty6rHa apXMBMPOBAHUSA AAHHbIX
orpaHuMyeHa Nnib eMKOCTbIO XECTKOTO MarHuT-
HOro AucKa cepBepa. TaK, Npu yKazaHHOM KO-
NINYeCTBE CEHCOPHBIX MOAYNEN KECTKOTOo ANCKa
06bemMom 160 6 AOCTATOYHO AN APXMBUPOBA-
HWA AaHHbIX rNy6uHomn 6onee 3,5 ner.

CTpyKTypa ynpaBneHus pexumamu pabo-
bl MXT ¢ ucnonb3zosannem bCC npuBeaeHa Ha
puc. 3. [JaHHble OT CEeHCOpHbIX Moaynen Aas-
NEHUs 1 TemnepaTypbl CKBAXMH NOCTynatT Ha
cepsep v BbiBOAATCA Ha APM reonora B Buae
MHemocxem, Tabnuy v rpadukos (TpeHAoB).

[eonor Ha OCHOBe 33aAaHHOr0 pexmma
pabotbl MXI (3aKayka, oT6Op) M UMeloLWMXCs
MeToAuK onpeaenset Tpebyembie ans 3ddex-
TUBHOM paboTbl 3HaYeHWs Aebuta No Kamaon
CKBAXMWHE Ha Clefyownii N(POMeXyTOK Bpeme-
HW (Hanpumep, Ha cneayilolyo Heaenio) U Bbl-
[laeT Ux B KavecTBe 3agaHua aucneryepy MNXr.

Oucnetyep NXT usmeHset febutbl ckea-
XWH B COOTBETCTBMM C MOJYYEHHbIM 3aja-
HWem, NyTem ynpaBneHus perynupytouien
apmatypoi, yctaHoBneHHoi Ha CM (B KOH-
ue wnenca cKBaxuHbl) yepes APM ACY TN
1 KOHTpOAUpyeT nsmeHeHune gebuta Ha APM
avcnetryepa n Ha APM reonora.

OnepaTtnBHbIA KOHTPOJIb PAabOTbI CKBAXMH
Nno3BoNsAeT NpefnpuHATL KOPPEeKTUpylowme
NEeACTBUSA MO U3MEHEHUIO AeOUTOB O OKOH-
4YaHUA TeKyl,ero BpeMeHHOro NpomMexyTka, a
cnegosarenpHo, 6onee ahheKkTMBHO U rnMbKo
yNpaBnATb pexmmamm nx pabotbl. Hakonnex-
Hble pe3ynbTaTbl MOHWUTOPUHra AalT BO3-
MOXHOCTb TaK¥e 06ecneynTb KOHTPOIb Mo-
cnefoBaTeNbHOCTM AEWACTBUI nepcoHana no
yNpaBAeHUI0 KOHTPOIbHbIMU W yNpaBAsAioLW -
MW Y31aMN HA NIMHUKN «CKBaXMHa—rasoc6op-
HbI NYHKT» Ana N11060ro MHTEpBana BpeMeHu,
BK/I04AA U CNy4aum BO3MOXHOI0 BO3HWKHOBE-
HUS HeWTaTHbIX CUTYaumMin, 4to obecneynsaer
BaX¥HOCTb AnA 6e30MacHOCTU 3KCnayatauuu
NoA3eMHOro xpaHunuiya rasa.

Hanuune onepaTMBHOW M OBBLEKTUBHOM
nHbopmauun o dyHKLMOHUPOBAHUN CKBaA-
XWHHOro (oHAa B LEeNoM Mo3BOAseT reono-
ry NXI genatb BbiBOAbl 06 3dheKTUBHOCTM
paboTbl OTAENbHbIX CKBAXUH M NJaHUPOBaTh
MepOonpuATUA NO WX PEKOHCTPYKLMMU, Kanu-
TalbHOMY PEMOHTY U TINKBUAAL NN,

MprHMMas BO BHMMaHWe TOT (haKT, 4TO



ACOW «CKBaxmnHa» MMeeT B CBOEN HOMEHKNA-
Type CEHCOpPHble MOAYNV ANA peructpupaymm
Hannyus TBEpAbIX hpaKuMil B ra30BOM NOTO-
Ke, Moaynu BBoAa M GecnpoBOAHOW nepeaa-
YW OUCKPETHbIX CUTHANOB, a TaKKe CpeAcTBa
KOHTPONA NPOHWKHOBEHUS HAa TeppUTOPUID
KyCTa ra3oBbiX CKBAXWH, CTAHOBATCA peanu-
3yeMbIMU TaKXe W Apyruve 3aaynm KOMMNaeKc-
HOM aBTOMaTM3auumn ob6beKTa:
1 NpoBejeHue ra3ofuHaMnyecKmx
NCcCnefoBaHnin cKBaXuH NXI
Nno UMELMMCA MeToLNKaM
[1-3] B aBTOMaTMyeckom
pexume 6e3 NoCTOAHHOTO
NPUCYTCTBUA ONEPaTUBHOIO
nepcoHana u Bbinycka
rasa B atmocdepy;
2 BHeJpeHue KOMMAEKCHbIX
anropuTMOB aBTOMATUYECKOTO
ynpasneHuns 3akaykon n oT6opom
rasa, C y4eTom reosiornyeckmnx
Kputepues 3 dhexTBHOCTM paboTbl MXT;
3 MCNoNb30BaHWE MNONYYEHHOW C
nomouybio bCC egnHo MHbDOPMaLLMOHHON
6a3bl JaHHbIX 0 paboTe CKBAXWHHOMO
doHaa MXI B KayecTBe 3KCNEpUMeEHTab-
HbIX AHHbIX A5 CTPYKTYPHON 1
napameTpuyecKoi ngeHTudKaunm
3D-mopenu MNXI Ha atane ee pa3paboTku,
a TaK Xe opraHM3aumnsa caMoHacTPOMKK
MoJeNnn B npouecce AanbHenwen
JKcnnyaTayum obbekTa.

He mMeHee BayHbIM, C TOYKW 3peHUs on-
TUMU3AUMK 3aTpat Npu opraHusauuu pabor,
ABNAETCA OLeHKa CTOMMOCTM BHEAPEeHUs Ha
06beKTe 6eCcnpoBOAHBIX CUCTEM.

[ns o6ocHoBaHua ahdeKrTMBHOCTM Npu-
meHeHuns BCC MOKeT BbITb MONOKEH NPUHL UM
CpaBHeHWA C TPAAWLMUOHHOW 3HEproslasu-
CUMOVA cucTeMOW TenemeTpun Ha Gase KOH-
TPONMPYIOLWMNX MYHKTOB C MPOMbIWIEHHBIMM
KOHTpON/Nepamn u nepepayen AaHHbIX MO
paAMoKaHany ¢ fMana3soHoM 4acToT 162-168
MTly. NMpumeHeHne GecnpoBOAHOW nepepa-
4u LaHHbIX NO3BOASET OTKA3aTbCA OT 3aKyn-
KW KOHTPONUPYIOLWMX NMYHKTOB, @ CTOMMOCTb
6ecnpoBOAHbIX AATYMKOB OTEYECTBEHHOTO
npou3BOACTBA B CpeflHEM Ha 30..40% fe-
wesne 3apybexHbIX aHaNoroB.

AHanu3 CTPYKTYpbl KanuTanbHbIX 3aTpar,
paxe 6e3 yueta u3jepeK Ha nposefe-
HWEe M3bICKaTeNbCKUX paboT M CoKpauieHue
BpeMeHW CTpouTenbCTBa, nossonser cdop-
MWUpPOBaTb OCHOBHble CTAaTbW 3IKOHOMWUU OT
npumeHenna BCC B cBA3K C OTCYTCTBMEM He-
06xoaMmMocTy:

1. coopyxeHus 61ok-6oKkcoB
UK 3arny6eHHbIX MOHTXHbIX
KonojLeB ANs pasmelleHuns
KOHTPONMPYOLWUX
NYHKTOB TeNleMeXaHUKK;

2. CTPOUTENBCTBA IMHUI 3NEKTPOCETH,
c npoueaypamu ohopmneHuns
1 COTNacoBaHUA TEXHUYECKUX
YCNOBMI HA NOAKNOYEHNE
K BHELWHEeN 3NeKTpo;

3. MPUMEHEHUA JOMONHUTENBHbBIX
MOLLHbIX aKKYMYNATOPHbIX
YCTAHOBOK W HE3aBUCUMBbIX
MCTOYHUKOB 3N1EKTPONUTAHNSA;

4.npuobpeteHns kabenbHon
npoayKumuu;

5. COOPYXEHUA 3CTaKaj u
COOPYXEHWUI AN IHEPTOCHAGKeHUS
1 NUHWUI CBA3K 06bEKTa;

6.0topMneHnin 3emneoTBoAa
1 3eMNenonb30BaHuA;
7. ohopmneHvem paspeLieHus
Ha ucnonb3oBaHWe paanoyacToT;
8.npoBefeHnem 3KCNepTu3bl
NPOEKTHO-CMETHOW AOKYMeHTaLnu
Ha cucTemy TenemeTpumn Ana onacHbIxX
NPOV3BOACTBEHHbIX 0OBEKTOB.

CpaBHeHMe (aKTMyecKMx 3aTpaTt noka-
3blBaeT, 4YTO0 3KOHOMUA OT BHeppeHua BCC
cocTaBnseT nopsgka 60% o1 Bcero obbema
KanuTanbHbIX BNOXEHUN,

Utoru

Takum obpa3om, yKasaHHas cUCTEMA MOXKeT
ObiTb MCMONb30BAHA He TONbKO ANs onepa-
TUBHOTO KOHTPONA 33 pexumamu paboTsl
cKkBaXuH MNXI, HO M KaK MHCTPYMEHT aHanmsa
3 hEKTUBHOCTU paboTbl CKBAMMUH W APYrux
TEXHONOTNYECKUX OOBEKTOB Ha ANUTENbHOM
NPOMEXYTKe BpeMeHMU.

Peanusauuns wHterpaumn BCC ¢ ACY TN NXI
co3jaeT BO3MOXHOCTb CO3A43HMA €AMHON
MHOPMaLMOHHO 6a3bl AaHHbIX No paboTe
CKBA¥XMWHHOTO oHAA W TEXHONOTMYECKOro
o6opyaoBaHuA, co34aeT BO3MOXHOCTb Opra-
HM30BaTb 3PP EKTUBHOE ynpaBaeHre Ha OCHO-
BE MaTemMaTMyecKoro MoJenupoBaHUA COCTO-
AHWA NOA3EMHOr0 XpaHunuwa Kak efunHOro
aBTOMaTM3MPOBAHHOIO  TEXHONOTMYeCKOoro
KOMM/eKca B peanbHOM maclutabe BpemeHu.

BbiBOAbI

PaspaboTaHHble pelweHns MOryT ObiTb TaKke
yCrnewHo npumeHeHbl Ans 06beKTOB A0ObLIYY 1
TpaHcnopTa rasa, HedhTv u HedhTerasonepepa-
6aTbiBaloWMX 3aBOAOB, XMMUYECKUX U APYTUX
NPOWU3BOACTBEHHbIX KOMMIEKCOB, WMELWMX
TeppuTOpPManbHO pacnpeaeneHHble 06beKTb 1
OTCYTCTBME pa3BUTON UHDPACTPYKTYPY, a TaK-
*e umeTtb npumeHermne B chepe KX u cucre-
Max MOHUTOPUHIA CTPOUTENbHbLIX COOPYIKEHUI
1 NMPOMBbILWNEHHBIX 06BEKTOB.

Cuctema MOXeT NMPUMEHATbCA B BUAE KaK ca-
MOCTOSATENIbHOTO 3aKOHYEHHOro W3Aenus, cno-
cobHOro panutenbHoe Bpems (QYHKUMOHMPO-
BaTb aBTOHOMHO, TaK M B KayecTBe COCTaBHOM
yactu, BXoAsAlleid B COCTaB MHTErPUPOBAHHbIX

TexHonornyeckumm npoveccamm (ACY TIM) 3a cuér
OTKPbLITOCTU U COBMECTUMOCTU CO CTaHAAPTHbIMU
nnatopmamu 1 NPOTOKONAMM.
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Abstract

The paper describes the example of how to
build Automated Process Control System
(APCS) on the base of wireless sensor system
which is designed for acquiring the telemetric
information from territory-distributed natural
gas storage facilities. Schemes of the wireless
information system and its hardware-software
components are shown in the paper. The
advantages of wireless system conditioned by
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