PedepeHc-nuct lloT npoektoB OO0 "TUYC"

OKTAGpbL 2025 T.

(TexHOHWKO/b)

MOHWTOPUHTa BUBpaLmm Ha H6ase
TexHonornm LoRaWAN c noctpoeHnem

MHQPACTPYKTYpbI CETH.

nHdpacTpykTypbl ceT LoRaWAN,
MUP, CMP u BHeapeHue "nog
KAtoy'".

CocraB 0bopyaoBaHua u MO:
b6ecnpoBoaHble gaTunKKM BUBpaLmMm
n 6asosble cTaHumn LoRaWAN, NO
ana cepsepa cetn LoRaWAN,
wradHasa npoaykuma «LLUATUYC»,
MOHTAXXHble KOMMNAEKTbI CBOETO
Npon3BOACTBA AN5 AaTYMKOB U
6a30BbIX CTaHLUN.

CpoKu
3aKasuuk HasBaHue npoekKra CoctaB NpoeKTa Utorn npoekKra
BbINO/IHEHUA
2025, nonb — 000 "PycTtexHokom" BHeapeHMe 6ecnpoBOAHOM CUCTEMBI Pa3paboTKa paboueii 1. MoaobpaHbl U pa3paboTaHbl MOHTaXHbIE
CeHTAbpb (AnbsHc-tOr) MOHMUTOPUHTIA TeEMNepPaTypPbl HA OOKYMEHTaL MW, NPOEKTUPOBaHME, KpenaeHua gna M3MepuTesibHOM 4acTh AaTYNKOB
ApobunbHOM ycTaHOBKe Ha base pa3paboTKa pelleHns Ha 6ase TemnepaTtypbl (rMb3bl), B TOM YMCAE KpenaeHne
TexHonorum NB-loT. oTKpbITOoro MNO 1 nocTaBka roToBow ONA Nepeaatolen YactTy gaTymka.
cucTembl 6ecnpoBoaHOroO 2. BbIno/IHEHA HACTPOIKa YCTPOMCTB CUCTEMBI,
MOHMWTOPUHTIA TeEMNepPaTypbl HA peann3oBaH NapCUHF AaHHbIX C NocaeaytoLen
6a3e TexHonormm NB-loT. nepepadveit B 6asy AaHHbIX U rpadryecKknit
CoctaB ob6opyaoBaHua u N0: nHTepdelc.
6ecnpoBoaHble JATYMKM 3. Pa3paboTaHa NPOEKTHAA AOKYMEHTaLMA U
Temnepatypbl NB-lI0oT, MOHTa)KHble MHCTPYKUMA Nno paboTte c cuctemon u
KOMNAEKTbI ana gatiymkos, MO ana | ycTponcTsom.
CUCTEMbI MOHUTOPUHTA
2025, utoHb — 000 «OCMNA3» BbinonHeHune paboT no PaspaboTKa pabouel 1. Ha npeanpusatuax — OO0 «OCMA3» (r. Opén) n
ceHTAbpb AO «CeBepcTanb NPOEKTUPOBAHUIO ANA PaCLUMPEHUsA OOKYMEHTaLMM Ha paclimpeHme AO «CeBepcTanb KaHaTbI» (r. Bonrorpaa) —
KaHaTbI» CYLLLECTBYIOLEN SNEKTPOHHOM K/OY- CYLLECTBYIOLLEN CEeTN Nepesayn nposeAeHoO NpeanpoeKkTHoe obcnenoBaHme U
6upouHoli cuctembl (IKBC) Ha base OaHHbIX LoRaWAN. pagnonnaHuposaHue cetn LoORaWAN.
TexHonorun LoRaWAN. MpoToKon npoBeaeHmA 2. BbInONHEHO NPOEKTUPOBAHME M COCTABAEHDI
3KCNEepPMMEHTOB PaANONOKPbITUA WTOroBble NPOTOKO/1bl PAANONOKPBITUA C
Tepputopum 000 «OCIMA3», r. 0EeTann3npoBaHHOM KapToi ypOBHA CUrHANa
Opén; AO «CeBepcTanb KaHatbi», I. | LORaWAN no Kaxkgomy uexy, BKAro4as
Bonrorpag peKoMeHAaUUN N0 TOYHOMY pa3meLLEHUIO
63a30BbIX CTaHLUN.
2025, mapT — ®unman 000 "3aBog | PaspaboTka TexHUyeckoro peweHna n | PaspaboTka u noctpoeHue lloT 1. NpounsseaeHo npeanpoeKkTHoe obcnenoBaHme
aBrycr TEXHO" r. YenabuHck | BHeapeHne 6ecnpoBOAHON CUCTEMDI CUCTEMbI BUOPOMOHUTOPUHIA U n pagunonnaHmpoBaHue cet LoORAWAN Ha

06BbEKTE K/IMEHTA, a TaKKe NPOeKTUpOoBaHMe.

2. BbinosHeHa nepBOHaYanbHas HACTPOMKa
yctpoiicte ceTn LoORaWAN, moHTaK AByx 6a30Bbix
CTaHLUMM Ha Kpblwe ABK u Kpbiwe Lexa, a Takke
AaT4MKOB BMOpaLMK B KosimyecTBe 28 WT. Ha
NPoun3BOACTBEHHOMN NMMHMK No3.

3. Peasin3oBaH NapcuHT AaHHbIX U 3aBedeHa
apXMTeKTypa npoekTa Ha cepsepe LoRaWAN,
HACTPOEHbI TPEBOMU MO 3a4aHHbIM FPaHMLLAM
YCTaBOK.
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CpoKu
BbINOJIHEHUA

3aKka3uumK

Ha3ssaHue npoekTa

CoctaB npoeKTa

Utoru npoekra

4. Cuctema No3BOSIMNG KAMEHTY obecneynTb
nposeaeHne NpespemMOHTHOM aHANUTUKM
060pyA0BaHUSA, a TaKKe BO3MOXKHOCTb
rPaMoTHOro NJ1aHUPOBAHUA PECYPCOB U BPEMEHU
ana Mrip.

5. CokpalleHo Bpemsa pearMpoBaHua Ha
HenpeaBuAeHHbIe NONOMKU U aBapuu
anekTpogBuraTenei seHTnaatTopos MJ1 Ne3 s 2-3
pasa.

2024, Hos6pb —
2025, mapt

OAOQ "CesepcTasnb-
metns"

BbinoNHEHME MOHTAXKHbIX U
NMyCKOHaNaL04YHbIX paboT no
NOCTPOEHUIO MHDPACTPYKTYPbI CETH
LoRaWAN.

PaclwupeHue cywecTsytowen
nHdpacTpykTypbl cetn LoRaWAN,
CMP un MNMHP cucremeil.

CocraB ob6opyaoBaHua u M0O:
6a3oBble cTaHuuu LoRaWAN,
MOHTaKHble anemeHTbl anAa bC,
cepsepHoe MO LoRaWAN.

1. NpounsseaeH MmoHTax obopyaosaHua (6asoBble
CTaHUMK, MauTbl, aHTEHHbI, Kabenun), BbINoJHEHA
nepBoOHaYaibHasA HaCTPOMKa YCTPOMCTB CeTH
LoRaWAN 1 nx akTnBaLmMA Ha BCEN TeppUTopmmn
obbeKTa.

2. MNpoBeaeHo pacliMpeHME CYLLLECTBYOWEN ceTH
LoRaWAN: ycTaHOBAEHbI AONO/NHUTENBbHO 5
HOBbIX 6330BbIX CTAaHUMI (04HA yXKe
CyLLLeCTBOBaNa), YTo obecneynsio nosaHoe
NOKpPbITME BCErO NPeANpPUATUA N MO3BOINO
CTPOUTb peLleHnA B paHee HeZOCTYMHbIX MecTax.
3. KayectBeHHOe noctpoeHune cet LORAWAN
No3B0O/IN/IO B NOJIHOM MacluTabe BHegpPUTb
3N1eKTPOHHYIO KNtoU-6upouHyto cuctemy (IKBC)
ONA KNMeHTa.

2024, oKkTAbpb —
2025, anpenb

000 "flAkoBneBCKMi
FOK" (CeBepcTanb)

BbInonHeHme paboT no
NPOEKTUPOBaHUIO, pa3paboTke u
NoCTaBKe CUCTEMbI MOHUTOPUHTA
NOIOXKEHUN YPOBHEN B BOAOHOCHbIX
ropu3oHTax B palioHax oTpaboTKu
MeCTOpPOXAEHUIN Ha Base TexHoNOTUK
LoRaWAN.

Pa3paboTKa NpoeKTHOM
OOKYMEeHTaL MW, NOCTaBKa roToBoM
6ecnpoBoAHOM CUCTEMbI KOHTPOIA
YPOBHA BOAbI B CKBAXKMHaX,
HacTpoitKa cepsepa u MO,
BbICTPaUBaHMe CTPYKTYPbl NPOEKTa
Ha cepBepe, ANCTaHUNOHHOE
KOHCY/IbTUPOBaHWE NO MOHTA*KHbIM
W NYCKOHaNago4HbiM paboTam
CocraB 0bopyaoBaHua u MO:
KoHBepTepbl 4-20mA LoRaWAN,
NorpyHble rmMapocTaTu4ecKkme

1. BbInonHeHO NpoeKkTnpoBaHMe 6ecnpoBogHOM
CUCTEMbI KOHTPOJIA YPOBHA BOAbI B CKBAXKMHAX,
nogobpaHbl aatumkm KUM n 6ecnposogHble
KOHBepTEepbl-MO4EeMbI, onpeaesieHbl MecTa
YyCTaHOBKM 6a30BbIX CTAHLUWUIN M BapUaHTbI
KpenaeHunin Bcex yCTPOMCTB.

2. BbinosiHeHa NepBOHa4a/ibHanA HaCTPOMKa
yctpoiicte cetn LoORaWAN, peannsoBaH NapcuHr
[OAHHbIX 1 3aBeeHa apxXMTeKTypa MPOeKTa Ha
cepBepe, HacTPOEeHbl TPEBOMM MO 3a4aHHbIM
rpaHMLAM YCTaBOK, BUAXKETbI U rpadurKu.
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BbINOJIHEHUA

3aKka3uumK

Ha3ssaHue npoekTa

CoctaB npoeKTa

Utoru npoekra

npeobpasoBatenu fasneHus,
6a3oBble cTaHunK LoRaWAN,
MOHTAKHble KOMMNEKTbI ANA
6a30BbIX CTaHUMN, cepBepHoe MO
LoRaWAN.

3. YganeHHaa nomolb B8 nposeaeHnu MHP,
NpoBeAeHbI rapaHTUIHbIE UCMbITaHMA N OHNANH
oby4yeHne nepcoHana.

4. Cuctema No3Bo/IMNA KINEHTY obecneynTb
YOANEHHbIA KOHTPO/1b 3@ NOIOKEHUEM YPOBHEM
BOAbl B BOAOHOCHbIX FOPU30HTAX B palioHax
0TPabOTKM MECTOPOXKAEHUN.

2024, ceHTAbpb —

MAO "HoBonuneukui

BbinosiHeHWe paboT no

Pa3paboTKa paboueii

1. MpounsBeaeHo npeanpoeKkTHoe obcneaoBaHme

Aekabpb METaNNYPruyYecKunin NPOEKTUPOBAHMNIO U MOCTAaBKE CUCTEMbI | AOKYMEHTALMW, MPOEKTUPOBAHNE N | arpPeraTtoB M BbINOJHEHO NPOEKTUPOBaHME
KombuHat" MOHUTOPWHIa BUBpauum 1 NnocTaBKa roTOBOM CUCTEMbI cucTeMbl becnpoBogHOro BUBPOMOHUTOPUHTA,
TemnepaTtypbl No becnpoBoaHoOM ceTn | becnpoBoAHOro noaobpaHbl MOAEMbI U AATYUKM CO BCTPOEHHOM
NB-loT. BMOPOMOHUTOPUHIA Ha ba3se TexHosiornen NB-loT B ABYX BapnaHTax
TexHonornm NB-loT. KpernJ/seHnAa n No4KIYeHuA.
CocraB ob6opyaoBaHua u M0O: 2. Mopob6paHbl M pa3paboTaHbl MOHTaXHble
b6ecnpoBogHble gaTYMKKM BUBpaLMKN | KpenaeHuAa a8 U3MepuTeibHOM YacTh AaTYMKOB
n Temnepatypbl NB-10T, mogembl BMbpauun 1 TemnepaTypbl (MarHuT, KyouK nam
RS-485 NB-10T, MOHTaXHble UMANHAP NO4 NPUKAENKY, KpenaeHne Ha
KOMNAEKTbI ANA OATYUKOB, WKadbI LWNWABKY), B TOM YUCNe KpeneHne ans
csasm LWATNYC. nepegatoLeit 4YacTm gaTymka.
3. BbIno/IHEHa HaCTPOMKa YCTPOMCTB CUCTEMBI,
peann3oBaHa KaCTOMHasA NPOLLMBKA ANA
mogemos NB-loT no 3anpocy KaneHTa 4na onpoca
[aT4YnKOB BUBpauMm no wnHe RS-485.
4. N3roToBneHbl M cobpaHbl WKadbl CBA3N CBOETO
NpPOM3BOACTBA ANA NOC/NEAYIOLWEro MOHTaXa B
NPOM3BOACTBEHHbIX Liexax, NpounsseseHa
NOCTaBKa rOTOBOM CUCTEMbI KANEHTY.
2024, utoHb — OAO "CeBepcranb- BbinonHeHue paboT no PaspaboTKa paboueit 1. NpounssegeHo npeanpoekTHoe obcnegoBaHme
OKTAGPDL meTtus" NPOEKTUPOBAHMIO ANA PAaCLUMPEHUsA OOKYMEHTaLMu Ha paclumpeHme n paguonnaHmposaHue cetn LoRaWAN Ha

CYLLECTBYIOLLEN 3N1eKTPOHHOM KAtoy-
6upoyHoli cuctembl (OKBC) Ha base
TexHonornm LoRaWAN.

CyLLEeCTBYIOLLEN CceTn nepenaun
AaHHbIx LoORaWAN.

MpoTokon nposeaeHUA
3KCNepUMEHTOB PaanNONoOKpPbLITUA
Tepputopun OAO «CeBepcTanb-
meTu3», r. Yepenosel,

06beKTe KMeHTa.

2. BbInO/NIHEHO NPOEKTMPOBaHMeE, a TaKXkKe
COCTaBJ/IEH UTOTOBbI NPOTOKON PaLMONOKPLITUA
BCEro NPeanpuATMA KANEHTA C NOAPOOHOMN
KapTol curHana cetm LoRaWAN no Kaxaom uexy
C onpeaesieHMeM TOYHbIX MECT YCTaHOBKM
6330BbIX CTAHUMIA.
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2024, mait — ®dunman 000 "3aBog | PaspaboTKa TexHUuYeckoro peweHna n | PaspaboTka u noctpoeHue lloT 1. NpounsBeaeHo npeanpoeKkTHoe obcnegoBaHme
CceHTAbpb TEXHO" B r.3anHcK BHeApeHWe 6ecnpoBOAHON CUCTEMDI CUCTEMbI BUBPOMOHUTOPUHTA U n paguonnaHmposaHue cetn LoORaWAN Ha
(TexHoHUKOb) MOHMUTOPWHTIa BUBpaLMn Ha Hase nHPpacTpyKkTypbl cetn LoRaWAN, 0OBbEKTE K/IMEHTA, a TaKXKe NPoeKTUpoBaHMe.
TexHonornn LoRaWAN c noctpoerHnem | MNP, CMP 1 BHegpeHue "nog, 2. BbinonHeHa nepBOHayYyanbHas HacTPoMKa
MHPPACTPYKTYPbI CETHU. Kntoy". ycTtponcte cetv LoRaWAN, moHTax 6a3oBoli
CoctaB 0b6opyaoBaHua u N0: CTaHUMM Ha Kpbliwe ABK 1 gaTymMkoB BMbpaunm Ha
6ecnpoBogHble gatunku Bubpaumn | BeHTUaAaTopax PKBO MN/1-1 u MN/1-2 B uexy.
n 6asosble cTaHumMmn LoRaWAN, 3. Peann3oBaH NapCcUHTr AaHHbIX U 3aBegeHa
co¢T cepsepa cetu LoRaWAN, apxXuUTeKTypa npoekTa Ha cepsepe LoRaWAN,
MOHTAXKHble 3/IeMeHTbl ANA HACTPOEHbI TPEBOTM MO 334aHHbIM rPaHULLAM
natymkos m bC. YCTaBOK A/19 BUDPOCKOPOCTU.
4. Cuctema nNo3BoAUA KIUEHTY obecneynTb
nposeseHMe NPeaPeMOHTHOM aHANUTUKK
0b0opyn0BaHMA, a TaKKe BO3MOXKHOCTb
rPaMOTHOro NJ1aHUPOBAHUA PECYPCOB U BPpEeMEHU
ana Mrip.
5. CoKkpalueHo Bpema pearMposaHuaA Ha
HenpeasuAeHHbIe NONOMKNU U aBapuu
aneKkTpoaBuUraTenen.
2024, peBpanb — AO "Mepram- Pa3spaboTKka, Npon3BOACTBO U Pa3paboTKa 1 noctpoeHune rotoBot | 1. BbINOJHEHO NPOEKTUPOBAHUE CUCTEMDI
2024, nioHb NHXUHUPUHT" BHeApeHWe ABTOMATU3MPOBAHHOM cucTembl 6ecnpoBogHOrO 6ecnpoBoAHOro BUBPOMOHUTOPUHTA, NOAODOpPaHDI

nopTaTMBHOM HecnpoBoAHOM
(LoRaWAN) cuctembl
BMOPOMOHUTOPUHTA 18 HU3KO-
060pPOTUCTbIX AM3eNbHbIX ABUTaTENEN
B CBA3KE C reHepaToOpoOM.

BUOPOMOHUTOPUHIa B TOTOBOM
Keuce.

CoctaB obopyaosaHua n No:
6ecnpoBogHble gaTunkuM BMbpaumm
LoRaWAN, BC LoRaWAN, cooT
cepsepa cetn LoRaWAN,
MOHTA)KHble 3/IeMeHTbl ANA
OaTYNKOB.

OATYMKM CO BCTPOEHHOM TexHonornen LoRaWAN,
MUHKU BC 1 KpenneHma Ana AaTYNKOB.

2. Pa3paboTaH no uHAMBMAYyanbHOMY 3aKasy A
K/IMeHTa NOPTATMBHbLIN NePeHOCHOM Keinc ana
KOMMNOHOBKM BCEIN CUCTEMbI BHYTPWU HErO.

3. NocTaBKa roToBOW CUCTEMbI KIMEHTY ANA
MCNONb30BaHMA Ha 0O6beKTe AN HUBKO-
060pPOTUCTbIX AN3e/bHbIX ABUrATENEN B CBA3KE C
reHepaTopom.

2023, AHBapb —
2023, gekabpb

MAO "CesepcTans"

BHenpeHue lloT peweHua ana
6ecnpoBoaHOro
aBTOMATM3MPOBAHHOIO MOHUTOPUHIA
TemnepaTypbl M KOHLEHTpaLum
OTXO4ALMX ra30B HA BPaLAoLLMXCA

Pa3paboTKa 1 NoCTpoeHMe cncTeMbl
lloT, MNP, CMP un BHegpeHue "nog,
Koy".

CoctaB obopyaoBaHua u MN0O:
mozembl LoRaWAN (KoHBepTep
uHTepdelica 4-20mA),

1. MpownsBeaeH MOHTax 060pyA0BaHUSA,
BbINOJIHEHA NepPBOHAYaIbHAA HACTPOMKA
yctpoiicte cetn LORaWAN m nx akTMBaums Ha
BCel TeppuUTOpUN 06bEKTA.
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BbINOJIHEHUA

3aKka3uumK
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Utoru npoekra

neyvax uexa AL, Ha 6ase TexHoA0rMu rasoaHaanTnyeckaa CUMCtema

LoRaWAN

(nocTaBKa rotoBbIx WKapoB Ans
rasoaHasnM3a oT napTHepa),
pernctpatopbl TemnepaTypsbl.

2. Npou3BeaeHa 3ameHa ycTapesLmnx
pernctpatopos TemnepaTypbl Anck-250 Ha 6onee
COBpeMeHHble mogenu.

3. YcTaHoBAEHbI WKadbl ra30aHa/IMTUYECKOTO
obopyaoBaHuMA, NponoXKeHbl IMHMM O0TOOpa
npobbl, peann3oBaHbl BPe3KW 30HA0B CbeEMaA
npo6bbl BO BpalLaoLMecs neyu.

4. OpraHn3oBaH MOHUTOPUHI OCHOBHbIX
napameTpoBs paboTbl BpaLLAOLWMXCA NeYvel ¢
nepuoaAnNYHOCTbIO pa3 B 5 MUH:

- KoHTpOAb TemnepaTtypbl Nnevn nepes,
anekTpodmnabTPOM.

- KoHTponb TemnepaTypa neyn B 3arpy304HON ro/IoBKe.
- KoHTponb TemnepaTypbl NeYN B ropAven roNoBKe.

- KOoHTpoAab KoHueHTpaumu raza CO B OTXO4ALUMX ra3ax.
- KOHTpOoAnb KoHueHTpaumm raza 02 B OTXO4ALLUX rasax.
5. Peann3oBaH NapCcUHTr AaHHbIX U 3aBegeHa
ApPXUTEKTypa npoekTa Ha cepsepe LoRaWAN,
HACTPOEHbI TPEBOTM MO 33Z4aHHbIM rPAHULLAM
YCTaBOK A/11 MOHUTOPUHIA NPOLLeCCOB.

6. CHUXKeH pacxof rasa Ha Bpallatowmnx neyax B
1,5 pasa.

7. CHMxKeH Bbibpoc CO (yrapHoro rasa) B
aTMocdepy, a TaKKe cBeAeH K MMHUMYMY PUCK
OTpaBAEHUA AaHHbIM ra3om 06CNyKUBaAOLWErO
nepcoHana, HaxoAALLEeroca B 30He 3arpy304HbIX
roN0BOK BPALLAOLLMXCA NEeYen.

8. Peann3oBaH onepaTuBHbIA KOHTPO/b
NPaBUAbHOCTU U CBOEBPEMEHHOCTU AENCTBUI
onepaTtopos. B Tom uncne, gaHHaa cuctema
NO3BONAET He AOMNYCKaTb BbIXOAA PeXKMMA Nneyu B
npesenbHble COCTOAHUA, TEM CaMbIM SKOHOMSA UX
TEXHUYECKUI pecypc 1 CpeacTBa Ha UX
nocnenyloLnin peMoHT U 06CcnyKMBaHUe.
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CpoKu
BbINOJIHEHUA

3aKka3uumK

Ha3ssaHue npoekTa

CoctaB npoeKTa

Utoru npoekra

2021, oKkTA6pbL —
2022, Hosi6pb

MNAO "CesepcTanb"

BHeapeHue lloT peweHna ana
6ecnpoBoAHOro
aBTOMaTU3MPOBAHHOIO MOHUTOPUHTA
napameTpoB BMOpaLLUK U1
TemnepaTtypbl NOALMMTHUKOB
aNeKTpoABUraTenei, peayKTopos U
ponukos arperata HTA-4 (UTM) Ha
6a3se TexHonormm LoRaWAN

Pa3paboTKa 1 NOCTPOEHME CUCTEMDI
[loT,NMNUP,CMP 1 BHegpeHue "nog,
Kntou'".

CocraB 0bopyAoBaHMA U
NO:mogembl LoORaWAN (KoHBepTep
nHTepdelica 4-20mA),
becnpoBoAHble AAaTYNKM BUBpaLUK
M TemnepaTtypbl
LoRaWAN,nposogHble faTynKku
Bnbpaunnmn npeobpasosatenu
TemnepaTtypsbl.

1. BoinonHeHa nepBoOHavabHaA HACTPOWMKa
ycTpoiicte ceTn LoORaWAN, nx akTMBaums u
MOHTaX obopyaoBaHus (bonee 350+ gaTumkos).
2. OpraHn3oBaH MOHUTOPUHI OCHOBHBbIX
napametpos arperata HTA-4, uex TpaBneHusa
meTanna (TM) - usmepeHne 1 KOHTPO/Ib
3HaYeHU NPOM3BOANAMUCH Pa3 B 15 MUH:

- KOHTpOl]b BVI6paLI,VIM Ha an1eKTpoasuraTenax
NPUBOAHbIX YCTPOMCTB.

- KoHTposb BMGpauun n temnepaTypbl peayKTopoB
NPUBOAHBIX YCTPOMICTB.

- KoHTponb BUbpauun 1 Temnepatypbl NOAWUMHUKOB
POJIMKOB NPUBOAHbIX YCTPOMCTB.

- KoHTponb BMBpauuun n TemnepaTypsbl Ha
noAWNNHUKAX POTMKOB HAaTAXHbIX, LEHTPUPYOWNX U
pa3maTbiBaOWMX YCTPOMCTB.

- KoHTponb Temnepatypbl M BUBpaLum NogLLMNHUKOB
PONNKOB TENEKEK HaKonuTenen.

- KOHTpOﬂb TEMMNEPATYPbl Ha NOAWNMHUKAX KAaHAaTHOIo
6/10Ka U KoNlec TenesKek Hakonuteneun.

3. Peann30BaH NapCcUHT AaHHbIX U 3aBefeHa
apXuTeKTypa npoekTa Ha cepsepe LoRaWAN,
HACTPOEHbI TPEBOTMU MO 3a4aHHbIM FPaHMLLAM
YCTaBOK A1 MOHUTOPUHrA.

4. CoKpalleHO BpemMa pearnpoBaHna Ha
HenpeaBuAEeHHbIE NONOMKN U aBapuu
aneKkTpoaBUraTenen, peaykTopos 1 ponKos B 4
pasa.

5. ObecneyeHune npoBeseHUA NPeApPEeMOHTHOM
aHaNUTUKM 060OPYO0BaHUSA, A TaKKe
BO3MOXHOCTW FPaMOTHOTIO NJ1AaHUPOBAHMA
pecypcoB 1 BpeMeHU 414 MNNaHOBbIX PEMOHTHbIX
pabor.

6. CBoeBpeMeHHO bblna obHapyKeHa
HEeNCNPaBHOCTb ABUraTeNa Ha pa3maTbiBaTene
Nel, 4To NpenoTBPATMAO BbIXOA, U3 CTPOA IMHUM U
ANVUTENbHbBIN NPOCTOM LEeXa.

CtpaHuua 6 ns 9




CpoKu
BbINOJIHEHUA

3aKka3uumK

Ha3ssaHue npoekTa

CoctaB npoeKTa

Utoru npoekra

2021, AHBapbL —
2021, ceHTA6pb

NAO "BbuocuHTes"

BHeapeHMe cucTemMbl aBTOMaTU3aL MM
M AMcneTyepmsaLmm UHXEHepPHbIX
ceTten NAO «BnocmHTE3” C

npumeHeHnem tTexHonormm LoRaWAN:

TeXHUYECKUIN yYeT pacxoda BoAbl,
napa, 3/3; ynpasneHue u
aucnetyepusaums.

MNoctpoeHune cucrtemsl lloT n ACY
TN, NP, CMP 1 BHeapeHue "nog,
Kntou'".

CoctaB 06opynoBaHuUA 1
NO:mopembl LORAWAN,
BCLoRaWAN (KomnaekT ¢
aHTEHHOW, MauToli, Kabenem),
loTnnatdopma (cepsep LoRaWAN
nalC MoAyNb NApCcKHra
LANTANSoft LoRaParsing).

1. MoHTax BC ¢ MauToi 1 aHTEHHOW Ha Kpbile
34aHuA, NoKpbITUe ceTbto LoRaWAN Bcei
Tepputopun NpeanpuaTmA.

2. C60p AaHHbIX C 82 TOYEK y4eTa IHepPropecypcos
- CYETYMKM XONIOOHOM BOAbI U NEKTPOIHEPTUM.

3. CunTbiBaHWE N Nepeaaya NoOKasaHMM Ha cepBep
pa3 B 15 MMHYT K yac.

4. O6paboTKa NOCTyNatoWMX AAHHbIX,
BM3yann3auma, COCTaBNEHME OTYETHOCTH,
XpaHeHWe apxmMBOB NoKa3aHwui B B[] Ha eanHOM
cepsepe ¢ Ucnoib3oBaHMeM NAaTGopMbl
LANTANSoft n nporpammHoro mogynsa LoRa
Parsing.

2020, peBpanb —
2020, mait

000 "HMNO Npubop
FAHK"

MNocTpoeHne cuctembl MOHUTOPUHIA
OKpy»Katowen cpeabl Ha H6ase
6ecnpoBoaHbIX TexHonormm LoRa n 3G

Pa3paboTKa 1 NOCTPOEHNE CUCTEMDbI
lloT, MNP, noctaBka obopyaoBaHuA
1 pa3paboTKa peleHnn Ha
"BepxHem" ypoBHe.

CoctaB obopyaoBaHua n NO:wno3
4G, KoHBepTep LoRa—RS-485,
NPOMbILLNIEHHbIE KOMMYTATOPbI,
MeTeOoCTaHUMA, ra30aHan3aTopbl,
MO SCADA.

1. MoHTax nepenatoLLmx yCTPONCTB € BHELWHEN
aHTeHHoM Ha 10dBi BmecTe c mayToin, MOHTaX
METeOoCTaHUMM U ra3oaHann3aTopos (eanHan
CTaHuMs B O4HOM KOpryce) Ha 0bbeKTe y
3aKasumKa.

2. C6op aaHHbIX ¢ 13-T1 CTaHuM (TemnepaTtypa,
[aBneHue, BNAaXXHOCTb, CKOPOCTb BETPA,
KOHLIEHTPALMA ra3oB B BO3AyXe) HAa TEPPUTOPUM
HecKonbKnx TBO no MockoBcKol obnactu, a
TaKe oaHa CTaHUMA Ha Kpbilwe y KAneHTa gna
AeMOoHCTpaumm GyHKUMOHanNa ana apyrux
3aKa34MKOB.

3. CunTbiBaHME U Nepesaya NOKa3aHU Ha cepeep
Geo SCADA, ncnonbsosaHne npotokonos MQTT un
OPC gna nepegayu gaHHbIX.

4. O6paboTKa NOCTYNAKLNX AaHHbIX, aHaNn3,
BU3Yyasn3auma, COCTaBlieHNEe OTYETHOCTH,
XpaHeHue apx1MBOB NoKasaHui B Bl Ha eanHoOM
cepBsepe KaneHTa.

CrpaHmua 7mns 9




CpoKu
BbINOJIHEHUA

3aKka3uumK

Ha3ssaHue npoekTa

CoctaB npoeKTa

Utoru npoekra

2019, Hos6pb —

MAO "CesepcTans"

IloT pelweHne Ana MOHUTOPUHTA

Pa3pa60TKa 1N NOCTPOEHNE CUCTEMDI

1. MoHTax BC ¢ BHelHel aHTeHHOM Ha dacage

2020, mait TemnepaTtypbl U BUGpauuu lloT, MNP, CMP un BHegpeHue "noa 30aHnA ABK oKono uexa, MOHTa)K AaTYMKOB B
NoALWNNHUKOB 3/1eKTPOABUraTeNa Knoy". NNU-1 (uex) - BMbpoycKopeHne Ha NoALWMMHUKAX
PO/IbraHroB NPOKATHOrO CTaHa, CocraB 0bopyAoBaHMA U 3NeKTpoABUraTena posibraHroB NPOKATHOIO CTaHa,
3aTon/1eHUA LWMTOBOro NOMeLLeHNnA NO:monembl LORaWAN, MOHWUTOPUHT TEMNEepPaTypbl WUTOBOIO

BCLoRaWAN (Komnnekrt ¢ NMOMELLLEHNA N CAMUX CUNOBbIX WWUTKOB,

aHTEHHOW, MauToli, Kabenem), MOHMUTOPUHT 3aTOMN/IEHUA.

[ATYMKKM BMBpaumm, nHdpakpacHbli | 2. UHTerpauma n nepegaya AaHHbIX B

LAaTYNK TemnepaTypbl, 4aTYNKK KopnopaTtmsHyto B/l Oracle.

3atonnenus, loTnnatdopma 3. CokpalleHo Bpemsa pearMpoBaHua Ha

(cepsep LoRaWAN natoc moaynb HenpeaBMAEHHbIE NOJOMKM M aBapUKN PONbIAHIOB

napcuHra LANTANSoft MPOKaATHOro CTaHa M anmnapaTypbl yrpasseHna

LoRaParsing). rnasHoro npusoaa B 3 pa3a, obecneyeHue
npespeMoHTHOM aHaNIUTUKM HA OCHOBE aHann3a
nosly4yaembix OAHHbIX.
4. OTnana HeobxoAMMOCTb B 06x04e 06beKToB
3aTONNIEHUA IMCTONPOKATHOrO Liexa.
5. Ncnonb3soBaHue eanHoro cepsepa LANTANSoft
LoRaParsing gna ynpasnenua cetoto LORaWAN,
06paboTKK BCeX AaHHbIX OT 06LEKTOB
MOHWUTOPUHIA U UHTErpaLLUmM C KOPNOPaTUBHOM
CYB[ KnueHTa.

2019, ntoHb — AO «las3npomHedTb- BHegpeHue lloT peweHuna aona Pa3paboTKa 1 noctpoeHune cuctembl | 1. YcraHosneHa BC c aHTEHHOM Ha MayTe Ha

2019, Hos6pb

TepmuHan»

TenemeTpum gMHaAMUYECKOro
obopyaoBaHua HedTebasoBoro
X03AM1CTBa

[loT, cbopka, KoMNAEKTaLUUs U
nocTaBKa roToBoro obopyaoBaHus,
MUP, CMP u BHeapeHue "nog
KAtoy'".

CocraB 060opya0BaHMA U
NO:mopembl LORaAWAN,
BCLoRaWAN (Komnnaekrt ¢
aHTEHHOW, MauTol, Kabenem),
cepsep LoRaWAN, gatumkm
Bnbpaumn, npeobpasosatenu
HanpAaxeHus TpexdasHoro
nepemeHHOro ToKa, TepMOMETPbI
CONpPOTUBNEHUS.

dacage aAMMHUCTPATMBHOIO 34aHUSA, NOKPbITUE
ceTbto LoORaWAN Bcelt Tepputopun Hedptebasbl.
2. MpounsBeaeH MOHTAX AaTYMKOB BUBpaLmm 1
TemnepaTtypbl NOALMMHMKOB Ha Hacocax, a TaKkKe
OAaTYMKOB HA/IMUMA HaNPsAXKEHMA B CETU Mo dasam,
c60p AaHHbIX pas B 15 MUHYT.

3. O6paboTKa NOCTYNaoLWMX AaHHbIX,
BM3YyaNM3aLmaA, XxpaHeHUE apPXMBOB M BbIrPy3Ka
oT4yeToB B Excel Ha eauHOM cepBepe.

4. 3HaunTeNbHOE COKpaLleHne BpemeHn obxoaa
06beKToB HedTebasbl, onepaTMBHoe
pearnpoBaHMe Ha NONOMKM U aBapum,
nposeaeHMe NPeapeMOHTHOM aHANUTUKM.

CrpaHuua 8 ns 9




CpoKu
BbINOJIHEHUA

3aKka3uumK

Ha3ssaHue npoekTa

CoctaB npoeKTa

Utoru npoekra

2018, peBpanb —
2019, anpenb

000 "Nepanoi gom"

Moctpoenue lloT n ACY TI cuctemsl Pa3paboTKa NpoeKTHOM
cbopa AaHHbIX ¢ 060pyA0BaHUA NO OOKYMEHTaLMn 1 NPUKAALHOIro

npon3soacTBy MOPOXKEHHOrO.

nporpammHoro obecrneyeHun
cpenHero u BepXHero ypoBHS,
cbopKa, NocTaBKa, MOHTAaX U
HaflaZKa cUCTEMBI.

CocraB o6opyaoBaHua u MO:
WwKadbl aBTOMATUKM, NaaTdopma
loT.

1. CbopKa v nocTaBKa roToBbIX WKados
aBTomatmku (ACY TN) ana knneHta, noabop u
KomnnekTauua obopynoBaHuMa WKados..

2. MpowusBeaeH MoHTax 1 MHP Bcen cuctembl.
3. O6bpaboTka nocTynarWwmx AaHHbIX,
BM3yanun3aums, XpaHeEHE apXMBOB U BbIrPy3Ka
oT4yeTOB Ha egMHoM cepBepe Tibbo Aggregate.
4. PeweHne NO3BOINNO KANEHTY ONepaTuBHO
oTcnexmnBaTb 6paK Ha IMHUKU NPOUN3BOACTBA
NPoOAYKLMU, ONTUMU3UPOBATL NPOLECCHI
NpPoun3BOACTBA U CIKOHOMUTL CPEACTBA.

CtpaHmua 9ms 9




