PedepeHc-nuct lloT npoektoB OO0

"TUYC"

noHb 2024 r.

CpoKu
BbINOJIHEHUA

3aKka3sumkK

HassaHue npoekTa

CoctaB npoeKTa

Utoru npoekra

2018, deBpanb —
2019, anpenb

000 "Nepanoit gom"

MocTtpoenune lloT n ACY T
cucTembl cbopa AaHHbIX C
060pyA0BaHNA MO NPOU3BOACTBY
MOPOXKEHHOTO.

Pa3paboTka NpoeKTHO
OOKYMEHTaLMM U MPUKNAAHOTO
nporpammHoro obecnevyeHusn
CpeaHero v BepXHero ypoBHs,
cbopKa, NnocTaBKa, MOHTaX U
HanafKa cucTemol.

CoctaB obopyaoBaHua u MN0O: wKaodbl
aBTOMaTMKMK, nnatdopma loT.

1. C6b0opKa 1 nocTaBKa roToBbIX WKapOB aBTOMATUKM
(ACY TM) ans KnmueHTa, NoA6OP U KOMNAEKTALNSA
obopyaoBaHusa WKagdos.

2. MpownsseneH moHTax 1 MHP Bcei cuctembl.

3. O6paboTKa NnocTynaoLWmxX AaHHbIX,
BM3YyannM3aLmA, XpaHEHME apXMBOB U BbIFPy3Ka
0oT4yeTOB Ha egMHOM cepBepe Tibbo Aggregate.
4. PewweHne nNo3BOINAO KIMEHTY ONepaTuBHO
oTC/exXmBaTb 6PaK Ha IMHUKN NPOU3BOACTBA
npoAyKuum, oNnTMMM3NPOBATbL NPOLECChHI
Npou3BoACTBa M CAKOHOMUTb CPeACTBa.

2019, nioHb —
2019, Hosbpb

AO «lasnpomHedTb-
TepmuHan»

BHeapeHue lloT peweHna ana
TeNeMeTpum AMHAMUYECKOTO
obopyaoBaHua HedTebasoBoro
X03AMnCTBa

Pa3paboTKa 1 NOCTPOEHME CUCTEMDI
[loT, cbopka, KOMNAEKTaLUS U
NnocTaBKa roToBoro obopyaoBaHus,
MNP, CMP u BHeapeHue "nop Koy,
CocTaB 0bopya0BaHMA U
NO:moaembl LORAWAN, BCLoRaWAN
(KoMneKT ¢ aHTEHHOM, MauTON,
Kabenem), cepeep

LoRaWAN, naTumKkn Bubpaumm,
npeobpasoBaTenn HanpAXKeHUs
TpexdasHOro nepemMeHHOro ToKa,
TEPMOMETPbI COMPOTUBJIEHMA.

1. YctaHoBneHa bC ¢ aHTeHHOM Ha mayTe Ha pacage
A4MUHUCTPATUBHOTO 34aHUA, NOKPbITUE CETbIO
LoRaWAN Bcelt Tepputopumn HedpTebasbl.

2. NpounsseneH MOHTaX AaTYMKOB BUOpaLnUn 1
TemnepaTypbl NOAWMMHUKOB Ha Hacocax, a TaKkXe
OATYMKOB HA/IMUYMA HANPAXKEHUA B CETU NO dasam,
c60p AaHHbIX pa3 B 15 MUHYT.

3. O6paboTKa NocTynaoLWmx AaHHbIX,
BM3Yyann3aLma, XpaHeHMEe apXMBOB U BbIrpy3Ka
oTyeToB B Excel Ha egmMHOM cepBepe.

4. 3HauMTeNlbHOE COKpallleHMe BpemeHn obxoaa
06beKkToB HepTebasbl, onepaTMBHOE pearnpoBaHme
Ha NOJIOMKU 1 aBapuu, NpoBeaeHue
npeApPeMOHTHOW aHaIMTUKMN.

2019, Hosbpb —
2020, mai

MAO "CesepcTans"

lloT pelweHne Ana MOHUTOPUHTA
TemnepaTtypbl 1 BUbpauun
NOALWMMHUKOB 3N1eKTpoaBuraTena
PONbraHroB NPOKATHOrO CTaHa,
3aTON/IEHNA LWMTOBOIO NOMeLLEHNA

Pa3paboTKa 1 NoCTpoeHMe cncTeMb!
lloT, MNP, CMP un BHegpeHue "nog
KAtoy'".

CocraB 0b6opyA0oBaHMA U
NO:mopembl LORAWAN, 6CLoRaWAN
(KoMnANeKT c aHTEHHOM, MauToOM,
Kabenem), gaTunKM BMbpaumm,
MHPPAKPACHbIN AaTYMK

1. MoHTax BC ¢ BHelwHel aHTeHHOM Ha ¢acaze
3paHuA ABK okono uexa, MoHTax gatyumkos B JIMNLL-
1 (uex) - BUBpOyCcKOpeHne Ha NoAWUNHUKAX
3/IeKTPOABUTaTENA POJIbIAHIOB MPOKATHOrO CTAHa,
MOHUTOPWHT TEMNEPATYPbI LLMTOBOIO NOMELLEHMA
N CaMUX CUJIOBbIX LLUTKOB, MOHUTOPUHT
3aTon/eHus.

2. MHTerpauma n nepeaaya AaHHbIX B
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TemnepaTypbl, 4ATYUKN 3aTONNEHUS,
loTnnatdopma (cepsep LoRaWAN
natoc moaynb napcuHra LANTANSoft
LoRaParsing).

KopnopaTtueHyto b/l Oracle.

3. CokpaleHo Bpemsa pearMpoBaHUA Ha
HenpeaBuAeHHbIEe MOJIOMKM U aBapUM PONbraHroB
NMPOKATHOro CTaHa W annapaTypbl ynpaBaeHus
rnaBHoro npueoga B 3 pasa, obecneyeHue
npeapemMoHTHOM aHaIMTUKM HA OCHOBE aHa/In3a
nonyyYaembiX AAHHbIX.

4. OtTnana HeobxoAUMOCTb B 06xoae 06BbeKTOB
3aTOMJ/IEHUA IMCTOMPOKATHOTIO Liexa.

5. Ucnonb3oBaHue eanHoro cepsepa LANTANSoft
LoRaParsing gna ynpasneHua cetbto LORaWAN,
06paboTKM BCEX AAHHbIX OT 0OBEKTOB MOHUTOPUHTA
W MHTErpaunm c KoprnopatmsHoi CYB/ knneHTa.

2020, ¢eBpanb —
2020, mai

000 "HMNO Npubop
FTAHK"

MocTpoeHue cucTembl
MOHWUTOPUHIA OKPY*KatoLLen cpesbl
Ha 6a3e 6ecnpoBOAHbIX
TexHonorum LoRa n 3G

Pa3paboTKa 1 NOCTPOEHME CUCTEMDI
lloT, MNP, nocTaBka 060pyAoBaHUSA
1 pa3paboTKa peleHnn Ha
"BepxHem" ypoBHe.

CocraB 0bopyaoBaHua 1 MO:wnto3
4G, KoHBepTep LoRa—RS-485,
NPOMbILUNEHHbIE KOMMYTATOPbI,
MeTeOoCTaHUMA, ra30aHan3aTopsl,
MO SCADA.

1. MoHTax nepeaatoLmx yCTPOMCTB C BHELLHEN
aHTeHHoM Ha 10dBi BmecTe ¢ MauToM, MOHTaX
MeTeOoCTaHUNM W ra3oaHann3aTopos (eaAnHas
CTaHuMA B 04HOM Kopnyce) Ha 0bbeKTe y
3aKa3uuKa.

2. C6op AaHHbIX ¢ 13-Tn CTaHuni (TemnepaTtypa,
[aB/ieHne, BNAXKHOCTb, CKOPOCTb BETPa,
KOHLIEHTPaLMA ra3oB B BO3AyXe) Ha TeppUTOpUK
HecKkonbKnx TBO no MocKoBCKoM 0baacTu, a TaKKe
ogHa CTaHUMA Ha Kpbllle y KNMeHTa gns
OEMOHCTPaLUKN GyHKUMOHANA ANa Apyrux
3aKa34yMKoB.

3. CunTbiBaHME U Nepegaya NOKasaHWM Ha cepeep
Geo SCADA, ncnonb3osaHune npotokosos MQTT u
OPC pgna nepenayv AaHHbIX.

4. ObpaboTKa NOCTYNatOLWMX AAHHbIX, aHANU3,
BM3yaNnN3aLMA, COCTaBAEHME OTYETHOCTU, XpPaHEHMEe
apXMBOB NoKasaHwui B B/l Ha eanHOM cepBepe
KAMEHTa.
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2021, aHBapb —
2021, ceHTA6pb

NAO "BbuocuHTes"

BHeapeHue cucTeMbl aBTOMaTU3aLLUK
M AucneTyepusauLmm UHKeHepHbIX
cete MAO «buocmHTes»

npumeHeHnem TexHonornm LoRaWAN:

TEXHUYECKUI yYeT pacxoaa Boabl,
napa, 3/3; ynpasneHue u
aucnetyepusaums.

MNoctpoeHune cuctemsl lloT n ACY
TN, NP, CMP 1 BHeapeHue "nog,
Knoy".

CocraB 0b6opyaoBaHuA 1
NO:mopembl LORAWAN,
BCLoRaWAN (KomnnekT ¢
aHTEHHOI, MauTol, Kabenem),
loTnnatdopma (cepsep LoRaWAN
natoC MOAYAb NapCuHra
LANTANSoft LoRaParsing).

1. MoHTax BC ¢ mayToin M aHTEHHOM Ha KpblLle
3aHusA, NoKpbITMe ceTbio LoORaWAN Bcen
TeppuUTOpUKN NpeanpuUaTUs.

2. C60p AaHHbIX € 82 TOYEK yYeTa SHEPropecypcos
- CYETYMKM XONIOAHOMN BOAbI U NEKTPOIHEPTUMN.

3. CunTbiBaHWE N Nepeaaya NoOKasaHMN Ha cepBep
pa3 B 15 MMHYT K Yyac.

4. O6paboTKa NOCTyNatoWMX AAHHbIX,
BM3yann3auma, COCTaBNEHME OTYETHOCTH,
XpaHeHWe apxMBOB NoKa3aHwui B B[] Ha eanHOM
cepBepe € UCNosb3oBaHMEM NAATGOPMbI
LANTANSoft n nporpammHoro moayns LoRa
Parsing.

2021, okTAbpb —
2022, Hosbpb

MAO "CesepcTanb"

BHeapeHue lloT peweHna ana
6ecnpoBoAHOro
aBTOMATM3MPOBAHHOIO MOHUTOPUHIA
napameTpoB BMOpaLLMK U1
TemnepaTypbl NOAWMNNHNKOB
aNeKTpoABUraTesiei, peayKTopos U
ponukos arperata HTA-4 (LLTM) Ha
6a3e TexHonornm LoRaWAN

Pa3paboTKa 1 NocTpoeHne CUCTeMbI
[loT,NMNP,CMP 1 BHegpeHUe "nog,
Kntou'".

CoctaB 0b6opysnoBaHuUA 1
NO:moaembl LoORaWAN (KoHBepTep
nHTepdelica 4-20mA),
6ecnpoBoaHble AaTYNKKM BUOpaLMK
W TeMnepaTypbl
LoRaWAN,npoBogHble faTynKku
Bnbpaumnmn npeobpasosatenu
TemnepaTtypsbl.

1. MponsseaeH MOHTax 060pyA0BaHUS,
BbINO/IHEHA NEPBOHAYa/IbHAA HAaCTPOMKaA
yctponcte cet LoORaWAN 1 nx akTMBauuA Ha Bcen
TeppuUTOpPUN 0O6BEKTA.

2. OpraHn3oBaH MOHWUTOPUHI OCHOBHBbIX
napameTpos arperata HTA-4, uex TpasneHuma
meTanna (UTM) - usmepeHme n KoHTpo b
3HAYeHUM NPoOn3BOANANUCH pa3 B 15 MuH:

- KoHTpo/ib BUBpaumn Ha anekTpoaBuraTensx
NPUBOAHbIX YCTPOMCTB.

- KoHTposb BUGpauum n Temnepatypbl
pefyKTOpPOB NPUBOAHbBIX YCTPOMCTB.

- KoHTposb BUGpauum n Temnepatypbl
NOALINNHMKOB POSIMKOB NPUBOLHbIX YCTPOMCTB.
- KoHTposib BUGpauum n TemnepaTtypbl Ha
NOALWMMNHUKAX POJIMKOB HAaTAMKHbIX,
LEeHTPUPYIOLLMX U PAa3MaTbIBatOLLMX YCTPOMCTB.
- KoHTposib Temnepatypbl 1 BUGpaLmm
NOALUNMHUKOB POIMKOB TENEXKEK HAKONUTENEN.
- KoHTposib TemnepaTypbl Ha NOAWMAHUKAX
KaHaTHOro 6/710Ka U KoNec TenexXeK HakonuTene.
3. Peann30BaH NApCUHT AaHHbIX U 3aBeAeHa
apXUTEKTypa npoekTa Ha cepsepe LoRaWAN,
HACTPOEHbI TPEBOMU MO 334aHHbBIM FPaHMLLAM
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YCTaBOKANA MOHUTOPUHTA.

4. CoKpalleHO BpemMaA pearmpoBaHuA Ha
HenpeaBMAEeHHbIE NONOMKNU U aBapun
3/1IeKTpoaBuUraTenein, peayKkTtopos 1 poJIMKOB B 4
pasa.

5. MpoBeaeHWe NpeapeMOHTHOM aHANTUKK
arperata Ha OCHOBE aHa/M3a NoJly4aeMbIX
OAHHbIX.

6. CBoeBpemeHHO bbina obHapyXKeHa
HEeMCnpaBHOCTb ABUratenda Ha PasamaTtbiBatene
Nel, yTo NpeAOTBPATM/IO BbIXOA M3 CTPOA IMHUN U
ONMTENbHbBIN NPOCTOM LEeXa.

7. ObecneyeHa BO3MOXKHOCTb 6os1ee NpaBUIbHOIO
NA3aHMPOBAHMA PECYPCOB M BPpEMEHU ANA
NAaHOBbIX PEMOHTHbIX paboT.

2023, aHBapb —
2023, nekabpb

MAO "CesepcTanb"

BHeapeHue lloT peweHna ana
6ecnpoBOAHOr0aBTOMATU3UPOBAHHOTO
MOHUTOPUHTIA TemnepaTypbl 1
KOHLLEHTPaLMM OTXOAALLMX ra30B Ha
BpaLLatoLmxca nevax uexa WAL Ha
6a3se TexHonornm LoRaWAN

Pa3paboTKa 1 NOCTPOEHME CUCTEMDI
[loT,MNP,CMP 1 BHegpeHue "noga,
Kntoy'".

CoctaB obopyaosaHua u MO:

mogembl LoRaWAN (KoHBepTep
nHTepoderica 4-20mA),
rasoaHasuTUYecKas cucTema
(nocTaBKa rotoBbix WKapos Ans
rasoaHasnM3a oT napTHepa),
pervcTpaTopbl TemnepaTypbl.

1. MponsseaeH MOHTax 060pyA0BaHUS,
BbINO/IHEHA NEPBOHAYa/IbHAaA HaCTPOMKaA
ycTtponcte cetv LoORaWAN 1 nx akTMBauuA Ha Bcer
TeppuUTOpPUN 06BEKTA.

2. [poun3sBeaeHa 3ameHa ycTapeBLunx
pervcTpaTtopos TemnepaTtypbl Anck-250 Ha bonee
COBpPEMEHHbIe MogeNu.

3. YcTaHoBANEHbI WKadbl Fa30aHa/IMTUYECKOTO
060pyA0BaHUA, NPONOXKEHbI IMHUM OTOOPa
npobbl, peann3oBaHbl BPe3KM 30HA0B CbeMa
nNpo6bl BO BpaLatoLwmMecs neyu.

4. OpraHnM30BaH MOHUTOPUHI OCHOBHbIX
napameTpoB paboTbl BPALLAIOLLMXCA NeYveit ¢
NepuoaMYHOCTLIO pa3 B 5 MUH:

- KoHTponb TemnepaTypbl Nneyun nepes,
3NIEKTPOPUNBTPOM.

- KoHTpo/ib TemnepaTypa Neymn B 3arpy304HOM
roNoBKe.

- KoHTpo/ib TemnepaTypbl NeYn B ropayen
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rosoBKe.
- KoHTponb KoHueHTpaumm raza CO B 0OTXo4AWMX
rasax.

- KOHTpOb KOHUeHTpaumm raza O2 B OTXO4ALLNX
rasax.

5. Peann3oBaH NapcuHr AaHHbIX U 3aBegeHa
ApPXUTEKTypa npoekTa Ha cepsepe LORaWAN,
HaCTPOEeHbl TPEBOrM NO 3a4aHHbIM FPaHMULAM
YCTaBOKA/1A MOHUTOPWHIA NPOL,ECCOoB.

6. CHMXKeH pacxos rasa Ha BpalLatoLmMX nevyax B
1,5 pasa.

7. CHuxkeH Bbl6poc CO (yrapHoro rasa) B
aTmocdepy, a TaKKe cBeAeH K MMHUMYMY PUCK
OTpaBAEHMA AAaHHbIM ra3oM 06CNyKMBAIOLWETO
nepcoHana, Haxo4AaLWeroca B 30He 3arpy304HbIX
ro/I0BOK BpaLLaOLWMXCA NeYei.

8. Peann3oBaH onepaTMBHbI KOHTPO/Ib
NPaBUAbHOCTM U CBOEBPEMEHHOCTU AENCTBUM
onepartopos. B Tom uncne, gaHHaa cuctema
NO3BOIAET HE AOMNYCKaTb BbIXO4a PeXMMa Nneyu B
npegenbHble COCTOAHUA, TEM CaMblM SKOHOMA UX
TEXHUYECKUN pecypc 1 cpeacTBa Ha UX
nocaeayroLwnin peMoHT 1 06cnyKMBaHMe.

2024, dpeBpanb — AO "MNepram- Pa3paboTKka, NponsBoACTBO U PaspaboTKa 1 noctpoeHue rotoBoit | 1. BbinoJIHEHO NPOEKTUPOBAHNE CUCTEMDI
2024, nioHb NHAKMHUPUHT" BHeApeHWe ABTOMaTU3MPOBAHHOM cucTembl 6ecnpoBoaHOro 6ecnpoBogHOro BUBPOMOHUTOPMHIA, NOA0OPaHbI
nopTaTMBHOM HecnpoBoAHOM BUOPOMOHUTOPUHIA B TOTOBOM [ATYMKKM CO BCTPOEHHOM TexHonornen LoRaWAN,
(LoRaWAN) cucrembl Kelice. MUHU BC 1 KpenneHna anAa [aT4MKOB.
BMOPOMOHUTOPUHIA A5t HU3KO- CocraB 06opyaoBaHua u MO: 2. PaspaboTaH No nHAMBUAYaAbHOMY 3aKasy AN
060pOTUCTBIX AN3ENbHbIX ABUraTeneil | 6ecnpoBoHble AAaTYMKM BUBpPALMM | KAMEHTA NOPTaTUBHbIN NEePEeHOCHOM Kelc as
B CBA3KE C reHepaTopoMm. LoRaWAN, BC LoRaWAN, cooT KOMMNOHOBKM BCEIN CUCTEMbI BHYTPWU HErO.
cepsepa cetn LoRaWAN, 3. MocTaBKa roTOBOW CUCTEMbI KIMEHTY AAS
MOHTaXHble 31eMEeHTbI gNA NCMNOJIb30BaHWUS Ha 06bEKTE ANs HU3KO-
[ATYMKOB. 060pPOTUCTbIX AN3Ee/bHbIX ABUrATENEN B CBA3KE C
reHepaTopom.
2024, man — 000 " 3aBoa TEXHO" | Pa3paboTka TexHMYECKoro pelleHma u | PaspaboTka u noctpoeHue lloT 1. NpounsBeaeHo npeanpoekTHoe obcnenoBaHme
H/B (TexHOHUKO/b) BHeZpeHne 6ecnpoBOAHON CUCTEMDI CUCTEMbI BUBPOMOHUTOPUHIA U n pagmonnaHnposaHue cetn LoORaWAN Ha

MOHUTOPWHTIa BUBpaLMn Ha Hase

nHPpacTpykTypbl ceTn LoRaWAN,

0bbeKTe KneHTa.
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TexHonornm LoRaWAN c noctpoeHuem | MNP, CMP 1 BHegpeHue "nog 2. B npouecce BbINO/IHEHMA NPOEKTUPOBAHME
MHPPACTPYKTYPbI CETHU. Kntoy". CUCTEMBI.
CocrtaB o6opyaoBaHua u MO: 3. Mocne NPoeKTUPOBaHMA NO NAAHY-FPadUKy
becnpoBogHble AAaTYMKM BUOpauumn | 6yayT BbiNosiHEHbl paboTbl MO NOCTaBKe
n 6a3osble ctaHuMn LoRaWAN, obopygosaHnusa, MHP, CMP 1 nposeaeHuto
codt cepepa cet LoRaWAN, MCMbITaHWUM, caa4ye CUCTEMbI « MO, KAoY».,
MOHTaXKHble 3N1eMeHTbl ANA
[ATYMNKOB.

FeHepanbHbIN anpektop 000 «TVI}{@& X C.A.MwuxannuH

A
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