PedepeHc-nuct lloT npoektoB OO0 "TUYC"

AHBapb 2026 .

CpoKu
BbINO/IHEHUA

3aKa3sumk

HasBaHue npoekKra

CoctaB NpoeKTa

Utorn npoekKra

2025, Hos6pb -
AeKabpb

AO «la3npom
OMArHoCTUKa»

BbinonHeHWe paboT No nocTaBke 1
yCTaHOBKe Ha obopyaoBaHue
paAnoMeTOoK (Tpekepos) Ha base
TexHonoruu LTE, obecneymsatoLmx
nepuoamnyeckyto nepeaady AaHHbIX O

MeCTONONN0XKEeHUN aKTUBOB 3aKa34MKa.

Pa3paboTKa roToBOro pelleHus ans
MOHUTOPUHIA MECTOMNOJIOXKEHUSA
aKkTnMeoB/060pyA0BaHNA 3aKa3unKa,
noabop M NoctaBka TPEKEPOB
BMECTe C Kpenexamu n naiombamm,
ANCTaHLMOHHOE KOHCYbTUPOBAHUE
Nno NyCKoOHa/aZouHbIM paboTtam.
CocraB o6opyaosaHua u MO:
TpeKepbl LTE ana otchexknusaHmaA
MECTONOOMKEHWUS, MOHTA)KHbIE
KOMMNAEKTbI U MNIOMObI A8 HUX.

1. BbinosiHeHa pa3paboTka roToBOro peLleHun
ONA MOHUTOPUHIA MECTOMOJIOXKEHUA
AMarHocTMyeckoro 06opynoBaHMA 3aKasumKa.
2. B pamkax npoekTa BbINo/sHEHa No400pKa
HeobXxoaMMbIX TPEKepoB, AopaboTKa nx
NPOLUMBKM NO TpebOBaHMAM K/IMEHTA, TaKKe
peasin3oBaH NAPCUHT AaHHbIX Ha CeEpPBEpPE U
3aBefieHa apXUTEKTYpa MNPOEKTa, HACTPOEHbI
aBapuitHble cobbITMA, BU3yam3aumsa
HEeobX0AMMbIX MAaPaMETPOB U NPUBA3KK
0bopynoBaHMA K 0OBEKTY.

3. YganeHHaa nomolub B nposeaeHnm NMHP n
NPOBEPKN paboTocnocobHOCTU CUCTEMDI
OTC/NEXUBAHUSA.

4. laHHOEe peleHne No3BONAO KAUEHTY
YOaNeHHO onpeaenaTb TOMHOE MECTOMOJIOKEHUE
AuMarHocTMyeckoro obopyaoBaHusa, YTO6ObI
npeAoTBpaLLaTb €ro XULEHUA NN
MCNO/Ib30BaHWE He N0 Ha3HA4YeHMuto.

2025, oKTAbpb —
nekabpb

®dunmnan 000 "3aBog,
TEXHO" B r.3amHcK
(TexHOHMKO/b)

PacwupeHne 6ecnpoBoLHOM cUCTEMDI
MOHMUTOPUHTIa BUBpaLMK Ha Hase
TexHonornm LoRaWAN.

Pa3paboTKa NpoeKTHO
OOKYMEHTaUUM oNA paclimpeHna
[loT cuctembl BUBPOMOHUTOPMHTA
Ha ocHoBe TexHonornm LoRaWAN,
nocTaBKa AaT4ymMKoB BubpaLumm,
OUCTAHUMOHHOE KOHCY/IbTUPOBAHUE
MO MOHTAMKHbIM U
NyCcKOHanafo4YHbIM paboTam.
CocraB 0bopyaoBaHua u MO:
b6ecnpoBoaHble gaTynKkKM BUBpaLmMm
LoRaWAN, MOHTaKHble KOMMNJIEKTbI
ONA JaTYNKOB.

1. BbinoNHEHO NPOEKTUPOBAHME JNA paclIMpPEHNA
CyLlecTByloLLel 6ecnpoBoAHON CUCTEMbI
KOHTpOA BUOpaLMM A1a BCEX OCTAaBLUMXCA TOYEK
(6onee 80 wr.), noaobpaHbl HeobXoAMMbIE
[ATYMKKM BMBpaLmm, onpegeneHb! TUMbI
KpenaeHuin n mecta Ux YyCTaHOBKM Ha
TEXHO/I0TMYeCKUue arperatbl.

2. B pamKax npoeKTa BbINONHEHA NOCTaBKa
nepsoi napTum (10 WT.) AaT4MKOB BUBPaLUM
LoRaWAN, ux nepBoHavasbHas HacTPOIiKa,
peannsoBaH NapCUHT JAHHbIX U 3aBefeHa
apXMUTEeKTypa npoekTa Ha cepsepe LoRaWAN,
HaCTPOEHbI TPEBOIM MO 3343aHHbIM FPaHML,AM
YCTaBOK AN BUBPOCKOPOCTU.

3. YganeHHaa nomolub B nposeaeHnm NMHP n
MOHTaXa AaTunMKoB (cunamu 3aKasumka),
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CpoKu
BbINOJIHEHUA

3aKka3uumK

Ha3ssaHue npoekTa

CoctaB npoeKTa

Utoru npoekra

NpoBeAeHbl rapaHTUIiHbIE UCNbITAaHUA U NPOBepKa
cUCTEMBI.

4. laHHOoEe pelueHne No3BOUT KANEHTY
MacwTabupoBaTb CUCTEMY A0 KOHLA C NMONHbIM
NMOKPbITUEM BCEX HEOBXOAMMbIX arperaTos
(BEHTUNATOPOB) AaTYMKaMM BUBpaLMM, YTO
o0becneymT BOSMOKHOCTb FPAMOTHOO
NJaHWMPOBAHMA PECYPCOB U BpeMeHU ann
OCTaHOBOK U PEMOHTOB 060PYA0BaHUS.

2025, ceHTAb6p® -

MAO "CesepcTanb"

BHeapeHMe NopTaTUBHOM

Pa3paboTKa paboueii

1. BbinosiHeHbl pa3paboTKa n NpoeKkTUpoBaHue

AeKabpb 6ecnpoBoAHOM CUCTEMbI KOHTPOA OOKYMEHTaLMN, NPOEKTUPOBAHME N | cUCTeMbl 6eCNPOBOAHOIO MOHUTOPUHTA
TemnepaTtypbl CyLLKM Kenobos NnocTaBKa roToBol becnpoBoaHOM TemnepaTtypbl CYLLKM KeNoboB AOMEHHbIX Nevyen
OOMEHHbIX Nneyer Ha 6a3e TEXHO/IOTUM | CUCTeMbI KOHTPOA TemnepaTypbl (B | B BUAE NnepeHocHoro wkada no tpebosaHuam
LoRaWAN. BMAe NepeHOCHOro WwKada) npu 3aKa34MKa, a TaKKe B A0MNOJIHEHUE K HeEMY pama
NpoBeAEHUN CYLLKN HAIMBHOM ON5 NePEHOCKM N YCTaHOBKM, NogobpaHo
dyTEPOBKM KenoboB AOMEHHbIX Hano/sHeHue WKada B BUAE AAaTUYNKOB
neyen ona KOHTpoNA TemnepaTtypbl, 3aWmnTbl pyrojacket gna kabens ot
TEXHOIOTMYECKMM NepPCOHaAIOM BbICOKMX TEMMNEPATYP, a TaKKe MOAEMOB
cobntoaeHnA rpaduKa nx CyLKK, LoRaWAN BmecTe c pernctpatopom daemep ana
BbICTPaMBaHWeE CTPYKTYpbl NpoeKTa | cbopa, oTobpaxKeHUa 1 Nnepesayn AaHHbIX.
Ha cepsepe JIoPaBAH, MHP n 2. Peann3oBaH NapCcuMHT AaHHbIX CO WKada u
BHegpeHue "nog Knwoy". 3aBefeHa apxmUTeKTypa NPoeKTa Ha cepeepe
CocraB obopyaoBaHua u MO: LoRaWAN, HacTpoeHbl TpeBOrv No 3aaHHbIM
nepeHocHon wKao «LLATHUYCy, rpaHMUam yCTaBOK.
pama A1A NepeHOCKM U YCTAaHOBKM 3. Cuctema obecneymna AOCTYN K AaHHbIM MO
wrada Ha NMTeltHOM ABOpE, TemnepaTtype Npu NPoBeAEHUMU CYLLKU HAaJIMBHOM
Tepmonapbl 6 WT., MOgEM byTEPOBKM KenoboB LOMEHHbIX neyvel ans
LoRaWAN BETl'A CU-23, Snemep KOHTPO/IA TEXHO/IOTMYECKMM NEepCOHaIOM
PMT-19. cobntopeHns rpadmka npouecca. MHbopmaums c
Tepmonap, ycTaHaBAMBaeMbIX B éNob, Tenepb
[OCTYMHa He TO/IbKO Ha 3KpaHe permcrpaTopa, Ho
M TaKXKe B BUAE apXxmMBOB Ha cepsepe J/IoPaBAH.
2025, utonb — 000 "PyctexHokom" BHeapeHue 6ecnpoBoAHOM CUCTEMDI PaspaboTKa pabouel 1. MopobpaHbl U pa3paboTaHbl MOHTAXKHbIE
ceHTAbpb (AnbsaHc-HOr) MOHMWTOPUHTIA TemnepaTypbl HA OOKYMEHTaLMn, NPOeKTUPOBaHMe, KpenneHua ana nsmepuTeNbHOM YacTn 4aTYMKOB

ApobuNbHON ycTaHOBKe Ha base
TexHonoruu NB-loT.

pa3paboTKa pelleHns Ha base
oTKpbITOoro MO 1 NocTaBKa roToBoW
cucTembl 6ecnpoBogHOrO

TemnepaTypbl (rMab3bl), B TOM YMC/ie KpenaeHue
AN1A NepearoLeit YacTu AaTumKa.
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CpoKu
BbINOJIHEHUA

3aKka3uumK

Ha3ssaHue npoekTa

CoctaB npoeKTa

Utoru npoekra

MOHUTOPUHIa TeMnepaTypbl Ha
6a3e TexHonormn NB-loT.

CoctaB obopyaoBaHua u MNO:
b6ecnpoBoaHble AATYMKM
Temnepatypbl NB-loT, MOHTakHble
KoMMAeKTbl gna gatyumkos, MO gna
CUCTEMbI MOHUTOPWHIA

2. Bbino/siHeHa HACTPOKa YCTPOWCTB CUCTEMDI,
peann3oBaH NAaPCUHT AAHHbIX C NOCAeAyloLLei
nepeaayei B 6asy AaHHbIX U rpaduyeckunit
nHTepdelic.

3. Pa3zpaboTaHa NpoeKTHasA A0KYMeEHTaLmaA u
WHCTPYKLMA No paboTe ¢ cMcTeMon U
YCTPOIACTBOM.

2025, utoHb — 000 «OCMNA3» BbinosHeHue paboT no PaspaboTka paboueit 1. Ha npeanpusatnax — 000 «OCMA3» (r. Opén) n
CeHTAbpb AO «CeepcTanb NPOEKTUPOBAHMUIO O4/1A pPaclnpeHmnn OOKYMeHTauMu Ha paclumpeHmne AO «CeBepcTasnb KaHaTbi» (r. Bonrorpag) —
KaHaTbI» CYLLECTBYIOLLLEN 3/IEKTPOHHOM K/tOY- CYLLECTBYIOLLLEN CETU Nepenaym npoBeAeHOo NpeanpoeKkTHoe obcneaoBaHme n
6upoyHoli cuctembl (IKBC) Ha base AaHHbix LoRaWAN. paguonnaHupoBaHue cet LoRaWAN.
TexHonornm LoRaWAN. MNpoTokon nposeaeHUA 2. BbINONHEHO NPOEKTUPOBaHUE U COCTaB/EHDI
3KCNEPUMEHTOB PALNONOKPLITUA WTOroBble NPOTOKO/1bl PAAMONOKPLITUA C
Tepputopun 000 «OCMA3», r. OEeTaIM3NPOBaHHOM KapToi YpOBHA CUTHaNa
Opén; AO «CeBepcTanb KaHaTbi», I. | LORaWAN no Kaxkgomy uexy, BKAro4as
Bonrorpag, pekomeHAaumMm no TOHHOMY pasmelLLeHUto
6330BbIX CTAHUMIA.
2025, mapT — ®dunman 000 "3aBog | PaspaboTKa TexHU4Yeckoro peweHnsa n | PaspaboTka u noctpoeHue lloT 1. NpounsBeaeHo npeanpoekTHoe obcnegoBaHme
aBrycr TEXHO" r. YenssbuHck | BHeapeHWe 6ecnpoBOAHON CUCTEMDI CUCTEMbI BUBPOMOHUTOPUHIA U n pagmonnaHmnposaHue cetn LoRaWAN Ha

(TexHOHWKO/b)

MOHMUTOPWHTIa BUBpaLMn Ha Hase
TexHonorum LoRaWAN c noctpoeHnem

MHPPACTPYKTYpPbI CETH.

nHPpacTpyKkTypbl ceTn LoRaWAN,
MNP, CMP u BHeapeHue "nog,
Kntoy'".

CoctaB obopyaosaHua u MO:
b6ecnpoBoaHble 4aTYNKKM BUBpaLMM
n 6asosble cTaHumMn LoRaWAN, NO
ana cepsepa cetn LoRaWAN,
WwKadHas npoaykumsa «LLUATUYC»,
MOHTa*KHble KOMMAEKTbl CBOEro
Npou3BoACTBA 414 AAaTYMKOB U
6a30BbIX CTaHLUUNA.

0OBbEKTE K/IMEHTA, A TaK¥Ke NPOoeKTUpoBaHMe.

2. BbinonHeHa nepBOHaYanbHaA HACTPOMKa
ycTpoiicte ceTn LoRaWAN, moHTa)K aByx 6a30Bbix
CTaHUMM Ha Kpblwe ABK 1 Kpbilwe uexa, a Takxe
AaTYMKOB BMOpaUMK B KosiMyecTBe 28 WT. Ha
NPoun3BOACTBEHHON NMHMK No3.

3. Peann3osaH NapCcuUHI AaHHbIX 1 3aBedeHa
apXMUTeKTypa npoekTa Ha cepsepe LoRaWAN,
HaCTpOeHbl TPEBOrM MO 33 aHHbIM rpaHULLam
YCTaBOK.

4. Cuctema No3BOSIMNG KANEHTY obecneunTb
nposeaeHne NpespemMoHTHOM aHANUTUKM
060pyA0BaHUA, a TaKKe BO3MOXKHOCTb
rPamMoTHOro NJAaHUPOBAHUA PECYPCOB U BpEMEHU
ana MNrp.

5. CoKkpalleHo Bpema pearMpoBaHua Ha
HenpeaBuAeHHbIe NONOMKNU U aBapuu
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CpoKu
BbINOJIHEHUA

3aKka3uumK

Ha3ssaHue npoekTa

CoctaB npoeKTa

Utoru npoekra

anekTpogBuraTenen seHTuaaTopos M/ Ne3 B 2-3
pasa.

2024, Hos6pb —
2025, mapt

OAO "CeBepcTanb-
meTtus"

BbINONHEHNE MOHTaXHbIX U
NMyCKOHaNa40uHbIX paboT no
NOCTPOEHUIO MHPPACTPYKTYPbI CETH
LoRaWAN.

PaclumpeHune cywecTBytowen
nHPpacTpykTypbl cetn LoRaWAN,
CMP u MNMHP cucremsil.

CocraB o6opyaosaHua u MO:
6a3oBble cTaHUnK LoRaWAN,
MOHTaXKHble anemeHTbl gna bC,
cepsepHoe 10 LoRaWAN.

1. NpounsBeaeH moHTax obopyaoBaHua (b6asoBble
CTAHUMK, MaYTbl, aHTEHHbI, Kabenun), BbINOSHEHa
nepBOHaYasibHasA HACTPOMKa YCTPOMCTB CeTH
LoRaWAN 1 nx akTuBaLmaA Ha BCEN TeppUTOpUn
obbeKTa.

2. MpoBeaeHo paclMpeHne CyLLLECTBYIOLWEN CeTH
LoRaWAN: ycTaHOBANEHbI AONOAHUTENBHO 5
HOBbIX 63a30BbIX CTaHUMI (04Ha yXkKe
cylecTBoBasa), Yto obecneymno nosHoe
NOKpPbITUE BCErO NPEeANPUATUA U NO3BOINO
CTPOUTb pPeLLeHMA B paHee HeLoCTYMNMHbIX MecTax.
3. KauectBeHHOe nocTtpoeHune cetn LORAWAN
No3BO/IMN0 B NOJIHOM MacLwTabe BHeAPUTb
3N1eKTPOHHYIO KNtoU-6unpouHyto cuctemy (IKBC)
ANA KNneHTa.

2024, oKkTAbpb —
2025, anpenb

000 "AKosneBCcKMM
FOK" (CeBepcTanb)

BbinonHeHue paboT no
NPOEeKTUPOBaHUIO, pa3paboTke u
NOCTaBKe CUCTEMbI MOHUTOPUHTA
NONOXKEHUWN YPOBHEM B BOAOHOCHbIX
ropu3oHTax B palioHax oTpaboTKu
MEeCTopOoXaeHui Ha 6ase TexHo10rMn
LoRaWAN.

Pa3paboTKa NpoeKTHOM
OOKYMEHTaL MW, NOCTaBKa roToBoOM
6ecnpoBOAHON CUCTEMbI KOHTPOAA
YPOBHA BOAbI B CKBAXKMHaX,
HacTpoiKa cepsepa u MO,
BbICTPAUBaHMeE CTPYKTYPbl NPOEKTa
Ha cepBepe, ANCTAHLNOHHOE
KOHCY/IbTUPOBaHME NO MOHTAXKHbIM
M NyCKOHaNaZLo4YHbIM pabotam
CocraB 06opynoBaHua u MO:
KOHBepTepbl 4-20mA LoORaWAN,
Norpy»Hble rmapocTaTuyeckme
npeobpasoBatenu fasneHus,
6a3oBble cTaHunu LoRaWAN,
MOHTaXHble KOMNAEKTbI A1A
6a30BbIX CTaHLMN, cepBepHoe MO
LoRaWAN.

1. BbInonHeHO NpoeKkTnpoBaHMe 6ecnpoBogHOM
CUCTEeMbl KOHTPOA YPOBHA BOAbI B CKBaXKUHaX,
noaobpaHbl aaTumMkn KUM n 6ecnposogHble
KOHBEpTepbl-MOAeMbl, onpeaeneHbl mecta
YCTaHOBKM 6a30BbIX CTAHUMIN M BapUaHTbI
KpenieHni Bcex yCTPOMCTB.

2. BbinonHeHa nepBOHaYanbHaA HACTPOMKa
ycTtponcte cet LoORaWAN, peannsoBaH napcuHr
[LAHHbIX U 3aBeZleHa apXUTEKTypa NPOEKTA Ha
cepBepe, HaCTPOEeHbl TPEBOrM NO 3a4aHHbIM
rpaHMLAM YCTaBOK, BUAXKETbI U rpadurKu.

3. YpganeHHaa nomolb 8 nposeaeHuu MHP,
nposeAeHbl FapaHTUIHbIE UCMbITAHWA U OHAANH
obyyeHune nepcoHana.

4. Cuctema No3BOIMNG KANEHTY obecnevnTb
yAaneHHbI1 KOHTPO/Ib 33 NOJIOKEHNEM YPOBHEW
BO/bl B BOAOHOCHbIX FOPM30HTAxX B palioHax
O0TPabOTKM MECTOPOKAEHUN.
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CpoKu
BbINOJIHEHUA

3aKka3uumK

Ha3ssaHue npoekTa

CoctaB npoeKTa

Utoru npoekra

2024, ceHTA6pb —

MNAO "HoBonuneukui

BbinosHeHWe paboT no

PaspaboTKa pabouel

1. MpousBeaeHo NpeanpoeKkTHoe obcnesoBaHne

AeKabpb MeTaNNypruyeckmii NPOEKTUPOBAHMUIO N MOCTaBKe CUCTEMbI | AOKYMEHTaLunu, NPOEKTUPOBaAHME U | arperaTos U BbIMOJIHEHO NPOEKTUPOBaHUE
KOMBWHaT" MOHWTOPUHIa BUOpaLLMK U nocTaBKa roToBOM CUCTEMBI cucTembl 6ecnpoBoAHOTO BUBPOMOHUTOPUHTA,
TemnepaTtypbl no 6ecnpoBogHoMn ceTn | 6ecnpoBogHOrO nogo6paHbl MOAEMbI U AATYMKM CO BCTPOEHHOWM
NB-loT. BMOBPOMOHUTOPUHIA Ha Hase TexHonornen NB-loT B AByx BapunaHTax
TexHonornm NB-loT. KpenieHna n NoAKAYeHUA.
CoctaB ob6opyaoBaHua u MN0: 2. Nopo6paHbl 1 pa3paboTaHbl MOHTAXKHble
becnpoBogHble AAaTYMKM BUOpaLUUKM | KpenaeHusa Ans U3MepuUTeIbHOM YacTu AaTYNKOB
u Temnepatypbl NB-l1oT, mogemsl BMOpauun 1 TemnepaTypbl (MarHUT, KyouK nam
RS-485 NB-l0T, MOHTa)KHble UMANHAP NOo4 NPUKAENKY, KpenaeHne Ha
KOMMNAEKTbI 418 AATYNKOB, WKadbI LUNWAbKY), B TOM YUCNe KpensieHre ans
ceasun LWATUYC. nepeaatoLwen 4actu gaTumKa.
3. BbinosnHeHa HacTpPOMKa YCTPOMCTB CUCTEMDI,
peasin3oBaHa KAaCTOMHaA NPOLUMBKa 41A
moaemos NB-loT no 3anpocy KnneHTa gnaa onpoca
[aT4YnKoB BUBpaumm no wnHe RS-485.
4. N3roToBneHbl M cobpaHbl WKadbl CBA3N CBOETO
NpOM3BOACTBA ANA NOCNeAyIoWero MOHTaxa B
NpPOM3BOACTBEHHbIX Liexax, nponsseaeHa
NOCTaBKa rOTOBOM CUCTEMbI KANEHTY.
2024, noHb — OAO "CeBepcTanb- BbinonHeHue paboT no PaspaboTKa pabouel 1. NpounsBeaeHo npeanpoekTHoe obcnegoBaHme
OKTA6PDL meTtuns" NPOEKTUPOBAHMUIO ANA pacClUMpeHmnn OOKyMeHTaLnu Ha pacluinpeHue n paguonnaHuposaHue cetn LORaWAN Ha
CYLLECTBYIOLLEN SNEKTPOHHOM KAtoY- CYLLECTBYIOLLEN CETN Nepenayn 06beKTE K/IMEHTA.
6upouHoli cuctembl (IKBC) Ha base LaHHbIXx LoRaWAN. 2. BbInONHEHO NPOEKTUPOBaHUE, A TaKKe
TexHonornm LoRaWAN. MpoToKkon nposeaeHUA COCTaBJ/IEH UTOrOBbIV NPOTOKON PAANOMNOKPbLITUA
3KCNEPUMEHTOB PALNOMNOKPLITUA BCEro NpeanpuAaTUS KAMeHTa ¢ NoapobHoM
Tepputopun OAO «CeBepcTanb- KapTol curHana cetm LoRaWAN no Kaxzaom uexy
meTu3», r. Yepenosey, C onpezefieHNeM TOYHbIX MECT YCTaHOBKM
6a30BbIX CTaHUUNA.
2024, mait — ®unman 000 "3aBog | PaspaboTKa TexHU4yeckoro peweHuna n | PaspaboTka u noctpoeHue lloT 1. NpounssegeHo npeanpoekTHoe obcnegoBaHme
CeHTAbpb TEXHO" B r.3anHcK BHeApeHWe 6ecnpoBOAHON CUCTEMDI CUCTEMbI BUOPOMOHUTOPUHIA U n paguonnaHupoBaHue cetm LoRaWAN Ha

(TexHOHUKO/b)

MOHMUTOPWHTIa BUBpaLMn Ha Hase
TexHonornm LoRaWAN c noctpoeHnem

MHPPACTPYKTYpbI CETH.

nHdpacTpykTypbl ceTn LoRaWAN,
MUP, CMP u BHeapeHue "nog
Koy".

CoctaB obopyaoBaHua u MN0O:
b6ecnpoBoaHble gaTynKkK BUbpaLmm
1 6a3osble cTaHuMn LoRaWAN,

0OBbEKTE K/IMEHTA, a TaKXKe NPOoeKTUpOoBaHue.

2. BbinosHeHa nepBOHaYa/ibHanA HaCTPOMKa
yctpoiicte cetn LoORaWAN, moHTaK 6a3oBoii
CTaHUMM Ha Kpblwe ABK n aatymMkos BMbpaumm Ha
BeHTUaATopax ®KBO MJ/1-1 m MNJ1-2 B uexy.
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BbINOJIHEHUA

3aKka3uumK

Ha3ssaHue npoekTa

CoctaB npoeKTa

Utoru npoekra

codT cepsepa cet LoORaWAN,
MOHTaXHble 3/1eMeHTbl ANA
Aatumkos u bC.

3. Peann3oBaH NapcuHr AaHHbIX U 3aBefeHa
ApPXMUTEKTYypa NpoeKkTa Ha cepsepe LoRaWAN,
HaCTpOeHbl TPEBOrM MO 3aZaHHbIM rpaHULLam
YCTaBOK AN BUOPOCKOPOCTH.

4. Cuctema No3BoMMAA KAUEHTY obecneynTb
nposeseHMe NPeaPeMOHTHOM aHANUTUKK
o0bopynoBaHMA, a TaKKe BO3MOXKHOCTb
rPAMOTHOro NJaHUPOBAHUA PECYPCOB U BPEMEHU
ana Mrip.

5. CokpalleHo Bpemsa pearMpoBaHua Ha
HenpeasuaeHHbIe NONOMKN U aBapuu
3/1IeKTpoaBuraTene.

2024, peBpanb —
2024, nioHb

AO "Mepram-
NHKUHUPUHT"

Pa3paboTKka, Npon3BOACTBO U
BHegpeHne ABTOMaTU3MPOBAHHOM
nopTaTUBHOM becnpoBoaHOM
(LoRaWAN) cuctembl
BMOPOMOHUTOPUHTIA ANA HU3KO-
060POTUCTbIX AU3ENbHbIX ABUraTenei
B CBA3KE C reHepaTopoM.

Pa3paboTKa 1 NoCTpoeHne rotoBom
cucTemMbl becnpoBogHOro
BUOPOMOHUTOPUHIA B TOTOBOM
Keunce.

CoctaB obopyaoBaHua n No:
b6ecnpoBoaHble 4aTYNKKM BUBpaLUm
LoRaWAN, BC LoRaWAN, codt
cepsepa cet LoORaWAN,
MOHTAXKHble 3/1leMeHTbl ANA
[ATYMKOB.

1. BbinoNIHEHO NPOEKTUPOBAHME CUCTEMDI
6ecnpoBoAHOro BUBPOMOHUTOPUHIA, NOA0OPaHbI
[ATYMKK CO BCTPOEHHOM TexHonormen LoRaWAN,
MUHUK BC 1 KpenneHna ans AaTYNKOB.

2. PaspaboTaH No MHAMBUAYaNbHOMY 3aKa3y ANs
K/IMeHTa NOPTaTUBHbLIN NEPEHOCHOM Kelc ans
KOMMNOHOBKM BCEI CUCTEMbBI BHYTPU HErO.

3. MocTaBKa roToBOW CUCTEMbI KIMEHTY NS
MCNONb30BaHMA Ha 06beKTE ANA HU3KO-
0b0pPOTUCTBIX AM3ENbHbIX ABUraTeNen B CBA3KE C
reHepaTopom.

2023, AHBapb —
2023, nekabpb

MAO "CesepcTanb"

BHegpeHue lloT peweHuna ana
6ecnpoBoAHOro
ABTOMATM3MPOBAHHOIO MOHUTOPUHIA
TemnepaTtypbl U KOHLEHTPaLUmM
OTXOAALIMX ra30B Ha BpaLLatoLWwmxca
nedax uexa UL, Ha 6a3e TexHoN0OMMM
LoRaWAN

Pa3paboTKa 1 NOCTPOEHME CUCTEMDI
[loT, MNP, CMP un BHeapeHue "nog,
KAtoy'".

CocraB 0b6opyaoBaHua u MO:
mozembl LoRaWAN (KoHBepTep
nHTepderica 4-20mA),
rasoaHa/sIMTUYECKas cuctema
(noctaeka rotoBbIx WKahos AN
rasoaHasnM3a oT napTHepa),
perucTpaTopbl TemMnepaTypbl.

1. MponsseaeH MOHTax 060pyA0BaHUS,
BbINO/IHEHA NEPBOHAYa/IbHAA HAaCTPOMKA
yctpoiicte cetn LORaWAN m nx akTMBaumsa Ha
BCell TeppuTOpUMN 06bEKTA.

2. MponsBeaeHa 3ameHa yCcTapeBLnx
pernctpatopos TemnepaTypbl Anck-250 Ha 6onee
COBpeMeHHble mogenu.

3. YcTaHoBEHbI WKadbl ra30aHaIMTUYECKOrO
060pyA0BaHUA, NPONOXKEHbI IMHUM OTOOPa
npobbl, peann3oBaHbl BPe3KM 30HA0B CbeMa
npo6bbl BO BpalLaloLLMeca neyu.
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4. OpraHn3oBaH MOHUTOPUHT OCHOBHbIX
napameTpoB paboTbl BpaLalowWwmxca neven c
NepmoanYHOCTbIO pas B 5 MUH:

- KoHTpOAb TemnepaTtypbl Nneun nepes,
3I1EKTpO¢Mllep0M.

- KoHTponb TemnepaTypa neyun B 3arpy3o4HoM rosioBke.
- KoHTpob TeMmnepaTypbl NeYU B ropayeit rosioBKe.

- KoHTponb KoHueHTpaumm rasa CO B OTXOAALLMX Fa3ax.
- KoHTponb KoHueHTpaumm rasa 02 B 0TXOAALLMX ra3ax.
5. PeannsosaH NapCcUHI JaHHbIX U 3aBeAeHa
ApPXUTEKTYpa NpoeKkTa Ha cepsepe LoRaWAN,
HACTPOEHbI TPEBOIM MO 334aHHbIM FPaHMLAM
YCTaBOK 411 MOHUTOPMHIA NPOLLECCOB.

6. CHUIKeH pacxoA rasa Ha BpallatoLmMx nevax B
1,5 pasa.

7. CHuxeH Bblbpoc CO (yrapHoro rasa) B
aTMmocdepy, a TaKKe cBeAEeH K MUHUMYMY PUCK
OTpaB/ieHMA AAaHHbIM ra3om 06cnyKMBatOLWEro
nepcoHana, HaxoAALLEroca B 30He 3arpy304HbIX
ro/IOBOK BpaLLaloLWMXca neye.

8. Peann3oBaH onepaTuBHbIA KOHTPO/b
NPaBUAbHOCTU U CBOEBPEMEHHOCTU AENCTBUI
ornepaTtopos. B Tom uncne, gaHHas cuctema
NO3BOIAET HE AOMNYCKAaTb BbIXO4a PeXMMa Neyu B
npegenbHble COCTOAHMA, TEM CaMbiM SKOHOMA UX
TEXHUYECKUNI pecypc 1 cpeacTsa Ha ux
nocneayoLnii PpeEMOHT U 06CyKMBaHME.

2021, oKkTA6pb —
2022, Hos6pb

MAO "CesepcTanb"

BHegpeHue lloT peweHuna ana
6ecnpoBoAHOro
aBTOMATM3MPOBAHHOIO MOHUTOPUHTA
napameTpos BUbpaLun 1
TemnepaTtypbl NOALWMNHUKOB
3aNeKkTpoaBuratenei, peaykTropos u
ponukos arperata HTA-4 (UTM) Ha
6a3se TexHonornm LoRaWAN

Pa3paboTKa 1 NOCTPOEHME CUCTEMDI
lloT, MNP, CMP 1 BHeapeHue "nog,
Kntou'".

CoctaB obopyaosaHua u MO:

moaembl LoRaWAN (KoHBepTep
uHTepdelica 4-20mA),
6ecnpoBoaHble AaTYMKKM BUBpaLmMm
n Temnepatypbl LORaWAN,

1. BbinosiHEHa NepBOHAYaibHaA HacTpPOMKa
ycTtponcte cet LoORaWAN, nx aktuBauma u
MOHTaX obopyaosaHus (bonee 350+ aaTumnkos).
2. OpraHn3oBaH MOHUTOPUHT OCHOBHbIX
napametpos arperata HTA-4, uex TpaBneHua
meTanna (UTM) - usmepeHme n KOHTPO/ib
3Ha4YeHuI Npon3BoaUANCE pa3 B 15 MuH:

- KoHTponb BUBpaumm Ha aneKkTpoaBuratensx
NPUBOAHbIX YCTPOMCTB.
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NPOBOZHbIE AATYMKM BUBPaALUN U
npeobpasoBaTenn TemnepaTypsbl.

- KoHTposb BMGpauun n temnepaTypbl peAyKToOpoB
NPUBOAHbIX YCTPOMCTB.

- KoHTponb BMGpauumn n TemnepaTypbl NOALWUNHUKOB
PO/IMKOB NPUBOAHbIX YCTPOMCTB.

- KoHTponb BMBpauuun n TemnepaTypsbl Ha
NOALWMNHUKAX POSIMKOB HATAXHbIX, LLEHTPUPYIOLWNX M
pa3maTbiBalOLMX YCTPOMCTB.

- KoHTponb Temnepatypbl M BUOpaLMM NOALMIHUKOB
PO/IMKOB TeNeXeK HaKonuTenen.

- KOHTpOl]b TeMnNepaTypbl Ha NOAWNNHUKAX KaHAaTHOro
6/10Ka U KoNec TenexxeKk Hakonurtenen.

3. Peann3oBaH NapCUHT AaHHbIX U 3aBegeHa
ApXUTEKTypa npoekTa Ha cepsepe LoRaWAN,
HACTPOEHbI TPEBOTM MO 33Z4aHHbIM rPAHULLAM
YCTaBOK A1 MOHUTOPUHrA.

4. CoKpalleHO BpemaA pearmpoBaHuA Ha
HenpeaBuAeHHbIE NONOMKN U aBapuu
aneKkTpoaBuUraTenen, pefyKTopos 1 POIMKOB B 4
pasa.

5. ObecneyeHne NpoBeeHUA NPeAPEMOHTHOM
aHaINTUKM 060PYA0BaAHMA, A TaKKe
BO3MOXHOCTU rPaMOTHOrO NIAaHMPOBAHMUA
pecypcoB 1 BpemeHu ANA NAaHOBbIX PEMOHTHbIX
pabor.

6. CBoeBpeMeHHO bblna obHapy:KeHa
HencnpaBHOCTb ABUraTena Ha pasmaTbiBaTene
Nel, yTo NpefOTBPATUNO BbIXOA U3 CTPOA IMHUN U
OJIMTENbHbIN NPOCTON LEexa.

2021, AaHBapb —
2021, ceHTab6pb

NAO "BbuocuHTes"

BHeapeHuMe cnctembl aBTOMaTM3aUnm MNoctpoeHune cuctemsl lloT u ACY
W ancnetyepusaLLm UHXKEHEepPHbIX TN, NP, CMP 1 BHeapeHue "nog,

ceten NAO «BbrnocmHTes»

Kawoy'".

npumeHeHnem TexHonornn LoRaWAN: | Coctae o6opyaoBaHua u MO:

TEeXHUYECKMIA yyeT pacxoaa Boabl,
napa, 3/3; ynpasneHue un
aucneTtyepumsaums.

mogembl LoRaWAN, BC LoRaWAN
(KoMnAeKT c aHTEeHHOM, MayTon,
Kabenem), loT nnatpopma (cepsep
LoRaWAN natoc moaynb napcuHra
LANTANSoft LoRaParsing).

1. MoHTax BC ¢ MayToi M aHTEHHOM Ha Kpbile
34aHuA, NoKpbITUe ceTbto LoORaWAN Bcein
Tepputopun NpeanpuaTmA.

2. C6op AaHHbIX C 82 TOYEK y4yeTa IHepropecypcos
- CYETUYMKM XONOAHOM BOAbI U 3NEKTPO3IHEPTUM.

3. CunTbiBaHME M Nepesada NOKasaHUI Ha cepeep
pa3 B 15 MMHYT K yac.

4. O6paboTKa NOCTYNaOLMNX AAHHbIX,
BM3yanun3auua, COCTaB/eHNe OTYETHOCTH,
XpaHeHMe apxmnBoB NokasaHui B B[] Ha eanHom
cepsepe ¢ Ucnosb3oBaHMemM NAaTGopmbl
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LANTANSoft n nporpammHoro moayns LoRa
Parsing.

2020, peBpanb —
2020, man

000 "HMNO MNpubop
FTAHK"

MocTpoeHWe cucTemMbl MOHUTOPUHTA
OKpy»Katowen cpeabl Ha 6ase

6ecnpoBoaHbIX TexHonormm LoRa n 3G

Pa3paboTKa 1 NOCTPOEHME CUCTEMBI
lloT, MNP, nocTaBka 060pyA0BaHUSA
1 pa3paboTKa peleHnn Ha
"BepxHem" ypoBHe.

CoctaB obopyaoBaHua u NO: wnto3
4G, KkoHBepTep LoRa—RS-485,
NPOMbILLIIEHHbIE KOMMYTATOPbI,
METEeOoCTaHLMA, ra30aHa/IN3aTopbl,
MO SCADA.

1. MoHTax nepenatoLLmx yCTPONCTB € BHELHEN
aHTeHHoI Ha 10dBi BmecTe ¢ MauToMN, MOHTaX
METeOCTaHUMM U ra3oaHann3aTopos (eanHasn
CtaHuMs B OAHOM KOpryce) Ha 0bbeKkTe y
3aKasumKa.

2. Coop aaHHbIX ¢ 13-Tn CTaHumii (TemnepaTypa,
[aB/ieHWe, BNaXKHOCTb, CKOPOCTb BETPa,
KOHLIEHTPALIMA ra3oB B BO3AyXe) Ha TeppUTOpPUM
HecKonbknx TEO no MocKoBcKoM obaactu, a
Tak»Ke ogHa CTaHUMA Ha Kpbile Yy KAneHTa ans
AeMoHcTpaumm GyHKUMOHanNa ansa apyrux
3aKa34MKOB.

3. CunTbiBaHWE N Nepeaaya NoKasaHMN Ha cepBep
Geo SCADA, ncnonb3osaHue npotokonos MQTT n
OPC pgna nepefaym AaHHbIX.

4. O6bpaboTKa NOCTYNaKLWMNX AaHHbIX, aHaNn3,
BM3yann3auma, CocTaBaeHMe OTYETHOCTH,
XpaHeHWe apxmMBOB NoKa3aHwui B B[], Ha eanHOM
cepBepe KAneHTa.

2019, Hos6pb —
2020, mai

MAO "CesepcTanb"

lloT peweHne ona MOHUTOPUHrA
TemnepaTtypbl 1 BUBpaunn
NOALWWMHUKOB dNeKTpoaBuraTens
PONbraHroB NPOKATHOrO CTaHa,
3aTON/JIEHNA LWMTOBOIO NOMeLLEHNA

Pa3paboTKa 1 NOCTPOEHME CUCTEMDI
[loT, MNP, CMP un BHeapeHue "nog,
KAtoy'".

CocraB 0b6opyaoBaHua u MO:
mogembl LoORaWAN, BC LoRaWAN
(KoMneKT c aHTEHHOM, MauToOM,
Kabenem), gaTumku subpauymm,
MHpPaKpaCHbIA AaTYMK
TemnepaTypbl, 4AaTYUKK
3atonnenus, loT nnatpopma
(cepeep LoRaWAN natoc moaynb
napcmHra LANTANSoft
LoRaParsing).

1. MoHTax bC c BHewWHen aHTeHHOM Ha dacaae
30aHMA ABK OK010 Lexa, MOHTaX AaTYMKOB B
NNU-1 (uex) - BMbpoycKopeHne Ha NoAWMNHUKAX
3/1eKTPOABUraTENA POJIbFAHIOB MNPOKATHOTO CTaHa,
MOHUTOPUHT TeMnepaTypbl WMUTOBOTO
NoMeLLeHUA U CAMUX CUJIOBbIX LLIUTKOB,
MOHUTOPWHT 3aTOMJIEHUA.

2. NHTerpauua n nepegaya AaHHbIX B
KopnopaTtueHyto B/ Oracle.

3. CokpalyeHo Bpema pearmpoBaHmA Ha
HenpeasuaeHHble NOJIOMKU M aBapuUKM POJIbraHroB
NPOKAaTHOro CTaHa W annapaTypbl ynpasaeHns
rnaBHoro npmeoga B 3 pasa, obecneyeHue
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npeapemMoHTHOM aHaNUTUKM Ha OCHOBE aHanu3a
nosy4yaembixX AaHHbIX.

4. OTnana HeobxoAMMOCTb B 06x04e 06beKToB
3aTONIEHNS IMCTONPOKATHOrO Liexa.

5. Ucnonb3osaHue egnHoro cepsepa LANTANSoft
LoRaParsing ana ynpasneHus cetbto LoORaWAN,
06paboTKK BCeX AaHHbIX OT 06bEKTOB
MOHMUTOPUHTIA U MHTErPaLMM C KOPNOPATUBHOM
CYB[ knueHTa.

2019, ntoHb —
2019, Hosbpb

AO «lasnpomHedTb-
TepmuHan»

BHegpeHue lloT peweHuna gna
TenemeTpun AMHaMUYECKOro
obopynosaHua HedTebaszoBoro
X03AlcTBa

Pa3paboTKa 1 NOCTPOEHNE CUCTEMDI
[loT, cbopka, KoMnaeKTauus u
nocTaBKa roToBoro obopyaoBaHus,
MUP, CMP u BHegpeHue "nog,
Kawoy".

CoctaB 0b6opyaoBaHua u M0O:
mogembl LoORaWAN, 6C LoRaWAN
(KoMnNeKT c aHTEHHOM, MauTOW,
Kabenem), cepsep LoRaWAN,
[aT4nKKM BMbpaumu,
npeobpasoBaTeNM HaNpPAXKeEHUN
TpexdasHoro nepemMeHHOro ToKa,
TePMOMETPbI CONPOTUBAEHUS.

1. YctaHoBneHa BC ¢ aHTEHHOM Ha MayTe Ha
dacase aAMUHUCTPATMBHOTO 34aHKA, MOKPbITUE
ceTbto LORaWAN Bceit Tepputopun Hedptebasbl.
2. MponsBeaeH MOHTaX AaTYMKOB BUBpauUum 1
TemnepaTtypbl NOAWMNHUKOB Ha HACcOCax, a TaKKe
[ATYMKOB HAMUMA HANPAXKEHUA B CeTM NO dpasam,
cbop AaHHbIX pa3 B 15 MUHYT.

3. O6paboTKa NocTynatoLWmxX AaHHbIX,
BM3yann3auma, XpaHeHNE apXMBOB M BbIrPy3Ka
oT4yeToB B Excel Ha egmMHOM cepBepe.

4. 3HauMTeNbHOE COoKpallleHMe BpemeHn obxoaa
0b6beKTOB HedTebasbl, onepaTMBHoE
pearnpoBaHne Ha NOJIOMKWN U aBapuu,
nposeAeHNe NPeapPEeMOHTHOM aHANINTUKMN.

2018, peBpanb —
2019, anpenb

000 "Nepanoi gom"

Moctpoenue lloT n ACY Tl cuctemsl
cbopa AaHHbIX c 060pyA0BaHUA NO
NPOM3BOACTBY MOPOXKEHHOTO.

Pa3paboTKa NpoeKTHO
OOKYMEHTaUMn U NPUKAaAHOro
nporpammHoro obecneyeHun
cpeaHero v BepXHero ypoBHS,
cb0pKa, NOCTaBKa, MOHTAX U
HanaaKa CUCTEMBbI.

CoctaB obopyaoBaHua u MNO:
WKadbl aBTOMATUKKM, NaaTdopma
loT.

1. C6opKa 1 NOCTaBKa roToBbIX WKapoB
aBTomaTtuku (ACY TN) ana knneHta, noabop u
KomMnsieKkTaums obopyaoBaHma WKados.

2. MpounsseaeH moHTax u MHP Bcel cuctembl.
3. O6paboTKa NoCTyNatoLWmX AaHHbIX,
BM3yanun3auna, XpaHeHMe apxmMBOB U BbIrPy3Ka
oT4eTOB Ha eanHom cepsepe Tibbo Aggregate.
4. PeweHve NO3BOJIN/IO KIMEHTY OMEpPaTUBHO
oTcneXmBaTb 6pak Ha IMHUKM NPOM3BOACTBA
NPOAYyKLUMU, ONTUMU3MPOBATL NPOLECChI
NPOn3BOACTBA N COKOHOMUTbL CPEACTBa.
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