KAKTYC

TEMAOBM3NOHHOE PEAE 3ALWNTLI

pgKOBOACTBO Mno 3KCrAyatTauunmn




Cnacumbo,
UYTO BblOpPaAM HAC!

Mbl MOCTOAHHO PABOTAEM HOA YAYULLEHMEM MPOAYKLUK, PA3BMBAA
BO3MOXXHOCTU YCTPOMCTB. MCNOAb3YMTE TOABKO MOCAEAHMUN
BbIMYCK PYKOBOACTBAO MO 3KCMNAYATALMU, ONYBAMKOBAHHOIMO HA
OCPULIMAABHOM COMTE

YBAXAEMbIN KAUEHT! Mpocrm Bac HANPOBAATbL CBOM MOXEAQHMUS,

3AMEUAHMUSA, MPEAAOXKEHMA U OT3bIBbl O HALLEN MPOAYKLMM HO aApec
SAEKTPOHHOM MOUThHI

TexHMnUeckasa NoaAepP>KKa

HenpepblBHbIV BoiaBaeHue CHM>KeHMe aBapmi
MOHUTOPUHIE neperpesa B 2 pa3a

OranoBAeHMe

BeBeaeHune

O603HOUEeHMA U COKpaLLeHMda
KoMRAeKT NocTaBKM
HasHaueHune

MpnMeHeHMe

MpuHLMN AeNCTBUSA
TouHOCTb M3MepeHum
PacnoAoykeHne yctpomcTea
Bo3MO)XHOCTM B3AMMOAENCTBUA C BHELLHWUM MUPOM
ANCKPETHBIN BXOA M BbIXOAD!
XypHoAmpoBaHMe
NMHAUKALLMM
COMOAMArHOCTUKA

CbéM CUrHaAM3aLMM
NFC - meTKka
KoHCcTpyKLUMSa 1 KpernAeHue
Pasmepbl yctpomncrtea
MOHTOX ycTpomcTaa
KoHTpoAnpyemaa 3oHa
Mepbl 6e30MacCHOCTH
HacTpomka yctpomnctea
Onpo6oBaHMe YCcTpoMCcTBA
TexHuueckoe 06CAYKMBAHME
TpaHcnopTHpoBKa
XpaHeHue

YTnamsauma

[OpPOHTUNHBIE 0B6A3ATEABCTBA

TexHUUecKmne XapaKTEPUCTUKM

CxeMa OproHM3aLUmM AMHUM CBA3KM MHTepgoenca RS-485 ¢

NPUMeHeHMeM ycTpomncTe IMmapa-3, Paokc-RS



http://i-mt.net
mailto:01@i-mt.net

BeBeaeHMe

HacTodawee pykoBOACTBO MO 3KCMAYATALMM MPEAHA3IHOUEHO
ANl O3BHOKOMAEHUA C BO3MOXXHOCTAMU, TEXHUUECKUMU
XAPAKTEPUCTUKOAMM, KOHCTPYKLMEN, MPUHLMMNOMMU pABOThHI,
MNPOBUAOMU XPOHEHMA, TPAHCMOPTUPOBKM U IKCMAYATALMM
TENAOBU3MOHHOTO peae 3awmntel KAKTYC.

MHCpOpMOLI,I/IOHHbIe BAOKU, MCMOAB3OBAHHbIE B AOHHOM PUKOBOACTBE
Mo SKCNnAyatTauunu:

BAok npeaynpexxaeHusa

EcAn He BYAYT BbIMOAHEHbBI YKA3OHHbIE MHCTPYKLMK
NAU Tpe6OBC1HM¢I, BO3MOXXHbl TOOBMbI O6C/\g)-Kl/IBC1}OLLLeFO
nepCcoHAAA NAKN CYyLLeCTBEHHbIE MOBpPeXAeHUNA
060PYAOBOAHMUA.

CcbIAKO HO BMAEO-CPAMA

D COAEPXUT CCbIAKY HO BUAEO MHCTPYKLUIO UAU APYTOM
BMAEOMATEPUAA, PEKOMEHAYEMBIN K MPOCMOTPY Mo TeMe
PO3AEAD AOKYMEHTQ.

BAoK MHoOpMaLum
CoAEPXKUT ONUCAHME OCOBEHHOCTEN YCTPOMCTBA,
HO KOTOpble CAeAYET OBPATUTb OTAEABHOE BHUMAOHME.

OB6o0o3HOUEeHMS
M COKPALLEHUS

ACY - 0BTOMATU3UNPOBOHHOSA CUCTEMA YMPOABAEHUA

HP - HOPMOABHO PO3OMKHYTbIN

MK - NnepCoOHAAbHbIM KOMMbIOTEP

MO - nporpaMMHoe obecnevueHune

MNY3 - NpaBMAG YCTPOMNCTBA IAEKTPOYCTOHOBOK

P39 - pykoBOACTBO MO 3KCMAYATOALLUM

BB - BBOAHOM BbIKAIOUOTEAD 5
OI - oTxoAALLME NPUCOEANHEHUSA



KOMMNAEKT
MOCTOBKMU

TenAoBM3MOHHOE peae 3amTbl KAKTYC 1wT
TexHUUecKMn NnacnopT 1wT
MoBUAbHOE YCTPOMCTBO KOHOPUIYPUPOBAHUS OMUNOHAABHO
TepMOCTOMKAA AUIAEKTPUUECKAA KPACKA OMUMOHAABHO
PasBeTBUTEAL MHTEPPEca RS-485 TMAPA OMLMOHOABHO
Cuctema MmoHntTopuHra KIWI-MONITOR OMLMOHAABHO
YCTpoMCcTBO 3aLWmMTbl MHTEPgoenca RS-485 AOAokc-RS OMUMOHAABHO
Peae MuratLlero ceeta Oaoke-M OMLMOHAABHO

AAQ MOBbILLEHNA KOSQOPULIMEHTA TEMAOBOIO M3AYUEHUNA KOHTOKTHbIX
COeAMHEHUN, TOKOBeAYLLUX LLMH N AP.
PEKOMEHAOBAOHO OKpPALUMBAHME UX MOBEPXHOCTU NMOCAE MOHTAXXA.

HaoszHoueHune

TenanoBu3noHHoe peae 3awmnTtol KAKTYC
OBHAPYXKMBOET NeperpeB SAEMEHTOB
aAeKTpoobopyaoBaHma O,4-35 KB.

TenanoBuanoHHoe pene 3awmnTtel KAKTYC He aBadeTca
CPEACTBOM U3MEPEHUSA U HE TpebyeT peryaapHom
NnoBEPKMU.



mailto:01%40i-mt.net?subject=%D0%9E%D0%B1%D1%80%D0%B0%D1%89%D0%B5%D0%BD%D0%B8%D0%B5%20%D0%B2%20%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D1%83%D1%8E%20%D0%BF%D0%BE%D0%B4%D0%B4%D0%B5%D1%80%D0%B6%D0%BA%D1%83%20%D0%BF%D0%BE%20%D0%BF%D0%BE%D0%B2%D0%BE%D0%B4%D1%83%20%D0%9A%D0%B0%D0%BA%D1%82%D1%83%D1%81%D0%B0

[ToMeHeHne

LUI-(CJCp yrnpaBAEHNA ABUTATEAEM

[ToMeHeHne

HJuemka kabeabHoro eeoaa 10 kB
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[ToMeHeHne
KCO 10 kB

Kamepa cbopHasa
OAHOCTOPOHHEro
0BCAYXKMBOAHUA

[TloMeHeHne
KPY 10 kB

KoMnAekTHoOe
pacnpeaeAnTeAbHOE
yYCTPOMNCTBO

% KAKTYC KkoHTpoAnpyeT
060pPYAOBAHME BTOPUUHOM
KOMMYTOLMK B PEAENHOM
oTceke

"



[ToMeHeHne
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YCTaHOBKG
KOMMEHCALMKN
PEOKTVMBHOM
MOLLLHOCTM

[ToMeHeHune

YCTAHOBKG
KOMMEHCaLMKn
PEOKTMBHOM
MOLLLHOCTM
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[ToMeHeHne [ToMeHeHune
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[TpuHUMM
AENCTBUSA

YCTPOMNCTBO AHAAU3UPYET TEMMNEPATYPY KOAXKAOIO MUKCEASA U
COUKCUPYET NpeBbilUeHne YCTABKM cpabaTtbiBaHUsA 1 1M/ 1AK 2
CTYMEHU C 30AEPXXKON cpabaTbIBAHUS.

KoacompoumumeHT BO3BPATA NMYCKOBOIro OPraHa TeMnepaTypsbl
30A0eTCa B % YCTOBKOM BO3BPAT AAS KOXKAOM CTYMEHU B
OTAEABHOCTM.

CIVN=T O CpabaThbiBAHME

TemnepaTypa
06beKTa

CpabaTbiBOHUE

O

Bpema

CBpoC CUMTHOAQ OCYLLLECTBAAETCA NoAQUEe KOMOHADI
«CbeM CUFHOAU3ALUMM> MPU YCAOBUU MCUEIHOBEHMSA MPUUMHDI
CpOob6aATbIBOHMA.

Cpa6aTtbiBaHue, °C 70 90 O 120 1

BosepaT, % 95 95 10 100 1

3aaeprKKa
cpa6aTbiBaHUA , C

60 60 5 1800 1

16

TOUHOCTb
M3IMepeHUU

KAKTYC namepaet tTemnepatypy B aAnanazoHe ot -40 po +300 °C.
TOUHOCTb M3MepeHMIN HOPMUpPYETCHA B AManasoHe oT -40 a0 +120 °C.
B 30BMCMMOCTU OT 30HbI, TOUHOCTb U3MEPEHUIN U COOTBETCTBYIOLLME
el MMHUMOAbHbIE PA3MEPblI KOHTPOAUMPYEMOIro OObEKTA, PO3AUUHDI.

X
Y

x=0.179*L
= 1B7E * y-0128*L
: e x=0.268*L
2 s 2c =5C y=0.192*L
: e x=0.536"L
3 = 4°C =6°C y=0.384*L

309BAEHHAA TOUHOCTb AOCTUIOETCH NMPU U3MEePEHUN
TeMnepaTypbl 06beKTOB C BbiICOKUM (Boaee O,8)
KO3CPOPULMEHTOM U3AYUEHUA (MAOCTUK, KEPAMUKA U
ApP.). B cAyuae HU3KOIro KOIOPULIMEHTA U3AYYUEHUS,
PEeKOMEeHAYETCSH OKPALLIMBAHME OOBbEKTA.
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PaocnoAoyeHume
UCTPOMCTBO

Mou MmoHTOXKe KAKTYCa MOXXHO pPYKOBOACTBOBOTLCA OAHUM U3
CAEAYIOLLUX MPUHLMUMOB:

O BbiBpaTb HaMBOAEE MOAXOAALLEE MECTO MOHTAMA M3 AOCTYTMHbBIX
BOPUAHTOB. YAOCTOBEPUTHCS, UTO PACCTOAHME A0 KOHTPOAMPYEMOTO
OObEKTA M ero pa3Mepbl COOTBETCTBYIOT TPEBOBAHMAM AAA
TOUHOIro M3MepeHusa TeEMNepPaATypbl.

O70T NpuHUMN ymecTteH, koraa KAKTYC yctaHaBAMBOEeTCSA

B CYLLECTBYIOLLYIO AUENKY U BO3MOXXHOCTU ero YCTOHOBKM

OrpPAHUNUEHbI TEKYLLLMM PACMOAOKEHMEM 0B0PYAOBOHMA.
O 3Has pasMepbl KOHTPOAUPYEMOro 06bEKTA, BbIBPATb MECTO
MOHTA>X0 KAKTYCa, npu KOTOPOM BbIMOAHAIOTCA TPeBOBOHMA AASA
TOUHOro M3aMepeHMsa TeMnepaTypbl.

OTOT NpuHLUMN ymecTeH, koraad KAKTYC yctaoHaoBAMBaOeTCS

B MPOEKTUPYEMYIO AUENKY M BO3MOXKHOCTM €ro YCTOHOBKM

LLUMPOKM.

TpeboBAHMA TOUHOIO M3MEePEHMA OFPOHUUNBAIOT MUHUMOAbHbIE
pa3Mepbl KOHTPOAMPYEMOro o6beKTa (X, Y) B 30BUCUMOCTH OT
paccToaHunsa L Mexxay 06beKTOM 1M MecToM ycTaHoBKkM KAKTYCa.
AAG NPUMEPHbIX PACUETOB B TADAULLE HUXKE MPUBEAEHDI
MWUHUMOAbHbIE PA3MEpPbl KOHTPOAMPYEMOTrO OBbEKTA AAS HEKOTOPbIX
TUMMUUHBIX CAYUOEB.

-
CLEM MM UMM XMM UMM XM g
100 18 13 27 19 54 39

200 36 26 54 39 108 77

300 54 39 81 58 161 16

400 72 52 108 77 215 154
500 90 64 134 96 268 192
600 108 77 161 16 322 231
700 126 90 188 135 376 269
800 144 102 215 154 429 308
900 162 16 242 173 483 346
1000 179 128 268 192 536 384
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HaAnume atoboro (Aaxke npo3pauyHoro B BUAMMOM crieKkTpe)
npenatcTema Mmexxay KAKTYCoM 1 3awmoeMbiM 06 beKTOM
MOXKEeT 3HOUUTEABHO CHUXKATb TOUYHOCTb M3MEepPEeHUS.

ABM>KeHne BO3AYLLUHbIX MACC B MPOCTPAHCTBE MEXXAY
KAKTYCoM 1 06beKTOM U3MEPEHUA TAKKE MOXKET
3HAUMUTEABHO CHUXXATb TOUHOCTb M3MEepPeHUa.

PekoMeHayeTca pacnoaaratse KAKTYC Tak, utobbl Mexay
YCTPOMCTBOM U OOBEKTOM U3MepPEHMA ObIAO TOAbBKO
OTKPbITOE MPOCTPOHCTBO 6€3 ABUXKEHUA BO3AYLLHbBIX MACC.

Mpn pacnoaoxxkeHnn KAKTYCa B pacnpeaycTponcTBaX
0,4-35 kB TpebyeTca cobAOAOTb M3OAALMOHHDbIE
paccToaHua, mpmBeaeHHble B TabAamue 4.2.5 MY 2.
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BOo3MOX»XHOCTU
B3OMMOAENCTBUSA
C BHELWHMM MUNPOM

PaboTa npuaoxkeHmnin KAKTYC noaaep>XmMBaeTca AAS:

KoMnbloTepoB HAO Windows 10 unAK BblLLE;
CMOPTOPOHOB/NAGHLIETOB HO Android 4.2 nam BbiLLe,
c noaaep>ckomn Bluetooth Bepcum 4.2 nam BoliLe.

RS-485

20

AVNCKpPETHbIN BXOA

N BblXOADI

A4:A5 Bxoa 1 CbeM CUIrHAAU3ALLMU

A6:A8 Bbixoa 1 (HP) BapuraHTbl HO3HAUEeHMA (BO3MOXKHO
) obbeanHeHune no cxeme MAN):
A9:A11 Bbixoa 2 (HP) 1 cTYneHb;
- 2 CTYNeHb;
- HEUCMPABHOCTD.

BBeAeHMe MHBEPCUU AEADET BbiXOAbl HOPMOABHO 3OMKHYTbIMM.
Pe>KMMbl paB0OThbl AUCKPETHbBIX BbIXOAOB:

cAepAaLMM (peAe OTNYCKAETCH NPU MCUE3HOBEHUM MPUUMHDI
30MbIKAHUA);

TPUIrepHbI (peAe oTNYCcKaeTca NocAe CbeMd
CUTHOAU3ALMN).

eAeyrnpaoBAEHME U
TEeAeCUTHOAN3ALUA

Ana nuterpaunmn KAKTYCa B cuctemy ACY npeAYCMOTPEHDI:

LMOPPOBOM MOCAEAOBATEABHBIN MHTepgoenc cBa3m RS-485
(nepepqUd MHCPOPMALMKM HO cKopocTax: 9600, 19200, 28800,
38400, 57600 1 115200 604);

KOMMYHMUKALMOHHbIE NPOTOKOAbI Modbus-RTU
n IEC-60870-5-101.

AAG 30WKUTBI MHTEPQOENCA OT MUMMYAbCHBIX MepeHAnpPaXKeHum
peEKOMeHAYETCA MCMNOAb30BATbL GOAoKc-RS. TunoBoe pelueHue
npmMeHeHMa POAoKc-RS nMokasoHo B OPraHM3ALMMN AUHUI
CBA3M MHTepopenca RS-485.

MNepeueHb MHOPOPMALIMU, AOCTYMHOM AAS MepeAduUM B
cuctemy ACY, 1 oapeca permcTpoB NpUBEAEHbl B KApTe
MOMATH, MPEACTABAEHHOM HO OCOULIMOAABHOM COMTE
KOMMOHUM

OnncaHne peaAmsaL MM NPOTOKOAO B COOTBETCTBMM

c pasaenom 8 TOCT P M3OK 60870-5-101-2006
«BoaMoykHOCTb B3amMoaencTBma (COBMECTUMOCTb)»
npmBeaeHo B AokyMmeHTe «<KAKTYC. MPOTOKOA
MHAOOPMAUMOHHOIO OBMEHA COTAACHO

FOCT P M3K 60870-5-101-2006», 21
OMNYBANKOBAHHOM HA CAMTE KOMMOHMMU .


https://i-mt.net/wp-content/uploads/2022/12/Karta-pamyati-Kaktus.pdf
https://i-mt.net/wp-content/uploads/2022/12/Opisanie-protokola-GOST-R-MEK-60870-5-101-2006-Kaktus.pdf

XYUPHOAMPOBAHUE MHAMKOLMKM G

OTKAOUEH
O B ycTpoicTBe NPEAYCMOTPEH »YPHAA CUFHOAUIALMM YCTPONCTBO BbIKAIOUEHO
neperpesa Ha 400 3anucen. O CBeTuT
O Koxkaos 3anucb BKAIOUOET B ceba: HOMeP NeperpeToro nMKceas, y o M
AQTY M BpeMa BO3HUKHOBEHMUA NMeperpesad, HoMep cpaboTBLUel CTPONCTBO BRKAIOHEHO ) MEaET

cCTyneHun, yctaBkn HaO MOMeEHT CpO6OTbIBOHM¢I, AANTEABHOCTb
neperpeBad, MOKCHUMETP TeMNnepaTypbl B TeUeHMe BpeMeHU O

npeBbllLeHUs YCTABKM. CpaBoTaaa 1 cTyneHb

ﬂpMHVIHO CpO6OTbIBOHVI§| HEAKTUBHA

MHooopMaLMa M3 3AMNMUCEN MHTEPOKTUBHO OTOBPOXKAETCH HA
TEMNAOBOM KapTe.

MocAe 30MNOAHEHUS NAMATU, MOABAEHUE HOBOIO COBbITUS ) CpaboTtaaa 1 cTyneHb
Bbl3blBAET YAOAEHME HOMBOAEE CTAPOM 3AMUCHK. MPUUMHA CPOBOTHIBOHUS AKTUBHO

XpOHEHME }KYPHOAAO obecrneyeHo B SHEPIroHE30BUCUMOM MAMATH
B TeUeHMe BCEero CPoKa CAYKObl YCTPOMCTBA. Cpq6o-|-o|/\q 2 CTYneHb

ﬂpVIHVIHG CpO6OTbIBOHVIF| HEeAKTUBHA

CpaboTaaa 2 cTyneHb

MpnumHa cpabaATbIBOHUA OKTUBHA

) CpabOoTAAO COMOAMATHOCTUKA

MpuUumMHa cpabATLIBOHMA OKTUBHA

AKTUBMpPYETCA Npu NoaAKAoUeHnn no Bluetooth

[MoaBAaeHMe HAMnpaxxeHnMd Had AMCKPEeTHOM BXOAE
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CaMOAMATHOCTUKO

YcTponcTBo o6ecneumBaeT HenpepbiBHbIN ABTOMATUUECKUIA
KOHTPOAb UCMPOBHOCTM TEMAOBU3UOHHOM MATPMULLBI.

Mpn BbIGBAEHUMN HEUCTIPOBHOCTMU QQOPMUPYETCH BbIXOAHOM CUTHAA
«HeMcnpaBHOCTb», AENCTBYIOLLIMA HO CBETOAUOOAHYIO MHAUKALIMIO
M BbixopaHOE peae (OMUMOHAABHO). MpK HEMCMPABHOCTU MATPMULLBI
OHOAMU3 TEMMEPATYPbI MUKCEAeM MPUOCTAHOBAUBOETCA.

CbéM
CUTHOAM3ALUNMU

CUrHOAM3ALLUSA MOXKET BblTb CHATA AKOOBIM M3 CAEAYIOLLLMX CMOCOBOB:

NnoAQUYEN KOMOHABI HO AUCKPETHbBIM BXOA YCTPOMCTBO;

noaduen KoMaHAbl M3 ACY UMAM COUPMEHHOIO MPOFrPAMMHOIMO
obecneveHmna aad NK/cMapToooHa;

B At0GOM U3 MPUBEAEHHBIX CAYUdEB, OPOPMUPYETCH BbIXOAHOM
AOTMUECKUIN CUTHAA «CbeM CUFHOAM3ALMMK», KOTOPbIN:

C6pCICbIBCIeT CUTHAOAN3ALUUIO MeperpeBa n/MAn
HEeENCNnpPABHOCTHU,;

BO3BpdALLAEeT CBETOAMOAHYIO MHAUKALLMIO B HOUAQAbHOE
COCTOdAHUNE;

BO3BpPALLAET BblIXOAHbIE peAne B HOUOAbHOE COCTOAHUE.

24

- MEeTKQO

B Koprnyce yctpomcTBa

[TpocTo
noAHecuTe
CMOPTQOOH

K YCTpoMCTBY

AOKUMGHTG LA OTKPOETCH
AOBTOMATUNYECKHU

25



KOHCTpYyKLUMSA
M KpernaAeHune

KpenaeHue npnbopa ocyLLecTBAAETCA BEPTUKAABHO UAU
ropmM3oHTAAbHO Ha DIN-pelnky Q-tuna (omera-tuna) TH35-7.5 no
FOCT P M3K 60715- 2003 (1aun top hat rail EN 50022 - 35 x 7.5).

26

Pa3sMepbl
UCTPOMCTBO

81
81
73

51

81

81
51

3D MoAeAb YCTPOMCTBA AOCTYMHA
HO OCPULLUAABHOM CAMTE KOMMOHUMU

27


https://i-mt.net/wp-content/uploads/2022/12/3D-Model-Kaktus.zip

MOHTOX KOHTpOAUPpYEMOF
UCTPOMCTBO 30HO

30BUMCUMOCTb pa3Mepda 30Hbl, KOHTPOAUPYEMOMN TENAOBU3UOHHOM
MATpuULLEN, OT YAOAEHUA AO 3dlimuiaeMoro o6bekta. Pasmep
MaTpuubl 32x24 nukceAs U yroa o6sopa 110°x75 °.

Mpun ycAoBUAX IKCMAYATALMUM C PE3KMMU MepernaaAaMmU
TeMnepaTypbl B6AM3N YCTPOMCTBA CAEAYET YCTOHOBAMBATDL
OHTUKOHAEHCTAHbIM o6orpes.

KpenaeHne KAKTYCa ocyLecTBAATbL BEPTUKAABHO
UAU TOPU3OHTAAbHO Ha DIN-perky Q-trna (omera-tuna) TH35-7.5
no FOCT P M3K 60715- 2003 (uaun top hat rail EN 50022 - 35 x 7.5).

HeobxoAMMO obecneunTb OTKAIOUEHME BCexX
TOKOBEAYLLMX UaCTeN B 30HE BbIMOAHEHMA MOHTAXKA

YCTPOMCTBA HA BCE BpeMsA BbiMOAHEHMS PABoT.

MpurcytcTBYET BO3MOXKHOCTb BbIBOPa
YrAd MOHUTOPUHIA YCTPOMCTBA
KAKTYC. AAg aToro notpebyerca
MCMOAB30BATb AACMNTALMOHHbBIM

KPOHLUTENH.
PaccToaHumne a0 Pasmep 30HbI NO Pasmep 30HbI MO
obbekTa L, cM FOPU3OHTOAU LX, cM | BepTUKOAM Ly, cM
5 14,3 7.7
10 28,6 15,4
15 42,8 23,0
20 57,2 30,8
25 71,4 38,4
30 85,8 46,2

Fa6apuTHbIE pa3Mepbl AAAMTALMOHHOMO KPOHLUTEMHA.
TaK »Ke, COOTBETCTBYIOLLME PA3MEPbl 30H MOXKHO OMPEeAEAUTb MO

QPOPMYAAM:
D MpuMep MOHTAXA M MPOBEPKA YCTPOMCTBA uepes LX=2,86*L Lg=1,54*|_
MOBUAbHOE MPUAOIKEHUE B BUACOOB30pE.
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https://www.youtube.com/watch?v=XYAU7HFsGSc
https://www.youtube.com/watch?v=XYAU7HFsGSc
https://www.youtube.com/watch?v=XYAU7HFsGSc

Mephbil
Oe30MAaCHOCTU

[MepCoOHOA, OCYLLECTBAAIOLMIN OBCAYIKMBAHME YCTPOMCTB,
AOAXKEH PYKOBOACTBOBATLCA HOCTOALWLMM P3, 0 TAOK>KE NMPUKA30OM
MUHNCTEPCTBA TPYAD M COLMOAABHOM 3ALLMTBI PAO 0T 24 UIOASA
2013 r. N328H «O6 ytBep>kAeHUU [MpaBUA MO OXpaHe Tpyad npw
SKCMNAYOTALMM IAEKTPOYCTAHOBOK>.

K pa6oTaM ¢ npubopoM AOMYCKATCA AULA, MPOoLLeALlne
MHCTPYKTOXK MO OXPOHE TPYAQ U MMEIOLLME KBAAMCOUKALLMOHHYIO
rpynny no aAeKTpobe30nacHOCTM He HmKe II1 anqa
3AeKTpoycTaHoBOK A0 1000 B.

HeobxoaMMO obecneunTb OTKAIOUEHME BCEX TOKOBeAYLLNX
yacTewn B 30HE BbIMOAHEHUSA MOHTAXKA gCTpOVlCTBC! HQ BCée
BPoeMA BbINMMOAHEHWNA pO6OT.
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HaocTpomKa
UCTPOMCTBO

1. AAS OKTUBALMM YCTPOMCTBA COOBLLMTE MO MouTe UAU
TeaneqoHy 8 800 555 25 11 caeayOLLLYIO MHOPOPMALMIO:

CEPUNHBIN HOMEP YCTPOMCTBA;

AOQTO MPOU3BOACTBO YCTPMOCTBQ;
KOMMAHUS;

OBObEKT;

CTPOHQ;

ropoA;

KOHTOKTHOE AULLO 1: MMA, HOMEepP, NOUTQ;
KOHTOKTHOE AMLLO 2: MMSA, HOMEepP, MoUTQq;

Koa, akTmBOLUM 6gAeT NMPOAUKTOBAH NUAU MPEAOCTABAEH B OTBETHOM
nncbMme.

2. 3anyctutb nporpamMmHoe obecrneveHne KAKTYC Ha MK.

HOCTPOMKMU MO YMOAUAHUIO UHTeppenca RS-485 - aapec: 1;
cKopocTb, 60A: 115200; yeTHOCTb: HeT; cTon-6mT: 1.

3. BBecT KOA GKTUBALUU, €CAM 3TO HEOBXOAMMO.

4. '3aMeHUTb YpoBeHb AOCTYMNA, HOXKAB HA KHOMKY «[TIpocMoTp» 1
BBEASA MAPOAb.

30BOACKOM MAPOAb OT

ypoBHS AocTyna

«HACTPOMKAO» - «1234»

[MOAB30OBATEAL MOXKET CMEHUTb MAPOAb,

HOXXOB HA MKOHKY CMPOBO OT HO3BAHUSA YPOBHA AOCTYNOA.

5. 30A0Tb YCcTaBKM cpabaTbiBAOHUA, BO3BPATA U
30AEPXKKU CpabaTbiBAHUS.
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6. HOCTpOUTb AMCKpPETHbIE BbIXOADI. 8. YKO3aTb MHoOpMALMo 06 obbekKTe.

7. 30A0Tb NAPAMETPB 0BMeHa No BT, RS-485 1 101 NPOTOKOAY. O B p O 6 O B O H I e
yCTponcTBeda

AAg onpoB6oBAHUA YCTPOMNCTBA HYXKHO YCTAHOBUTb MUHUMOABHYIO
30AEPXKKY CPpOBATBIBAHMA M MOMECTUTb MO LEeHTPY MOASA 3peHmna
yYCTpoMCcTBA Ha paccTtoaHum 10-30 cM HarpeTbln npeaMeT (CTOKAH C
KMMATKOM, MAOMSA OT 3AXKMIAAKU UAU AR.).

CeeTtoamopn CTATYC ycTpomMCcTBA AOAXKEH 30MUIATb KPOCHbIM LLBETOM
M MPOAOAXKUTb FrOpPeTb MOCAE YAOAEHUSA HAMPETOro NnpeaMeTa.
HacTpoeHHble HO CpaBaTbIBAHME AUCKPETHbIE BbIXOAbBI AOAXKHDbI
nepenTmn B 30MKHYTOE cocTodaHMe. B >XypHaAe neperpeBa AOAXKHA
MOSBUTbLCH COOTBETCTBYIOLLOSA 3AMUCb MAM HECKOABKO 30MUCEN.
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TexHnueckoe TpOHCMOPTUMPOBKO
OOCAYXKMBOAHME

B uacTm Bo3aencTBMA MexaHnMueckmnx opaktopoB no NOCT

TexHnueckoe 06CAYXKMBOHME YCTPOMNCTBA AOAXKEH MPOBOAUTDL 23216-78 - ycaosua C;

MEPCOHOA IKCMAYATUPYIOLLEN OPraHM3ALUU, MMEIOLLLUM

COOTBETCTBYIOLLYKD KBAAMCPUKALIMIO B O6beMe MPpOon3BOAMMbBIX B uacTi BO3AEMCTBUA KAMMOTUUECKUX COOKTOPOB:

PABOT, U3YUMBLLMI SKCTAYOATALMOHHYIO AOKYMEHTALMIO HO TEMNEPATYPA OKPYIKAOLLETO BO3AYXA OT MUHYC 40 A0 NAtoc 55
YCTPOMCTBO, MPOLLUEALLMN MHCTPYKTAXK MO TEXHMKE BEe30MACHOCTH °C, OTHOCUTEAbHOS BAGXKHOCTb BO3AYXA A0 80 % npw natoc 25 °C u
M UMEIOLLINIM AOMYCK HE HUXKEe TpeTbel KBAAUCOUKOALIMOHHOM rpyrnbl Goree HM3KMX TeMMepaTypax 6e3 KOHAEHCALLMM BAAT M.

no aAeKkTpobezonacHocThn Ao 1000 B. TexHMueckoe 06CAYXKMBOAHME
YCTPOMCTBA NPOU3BOAUTCH C LLeAbto obecrneyeHna CTaOBUAbHOM
PAB6OTLl M3AEAMS.

Morpysky, KpenaeHue m NnepeBo3KY YCTPOMNCTBA B TPAHCMOPTHOM
Tape CAeAYET OCYLLECTBAATH B 30KPbLITbIX TPOHCMOPTHBLIX CPEACTBOX,
O TAK>Xe B repMeTU3NPOBAHHbBIX OTCEKAX OBUALMOHHOIMO U BOAHOMO
TPOHCMOPTA, MO NPOBUACM NEPEBO3OK, AEMCTBYIOLLMM HO KAXKAOM
TexXHUUecKUm OCMOTpP BMAE TPOHCMNOPTA. [MpU BBIMOAHEHMUM MOMPY30UHO-PA3MPYIOUHbBIX
POBOT HEOOXOAMMO COBAIOAOTL TPEBOOBAHUSA TPAHCMNOPTHOM

MepuoAUUHOCTb YCTOHABAUBAETCSH 3KCMNAYATUPYIOLLLEN OpraHu3dumnen N
MAPKNPOBKKN, HOHECEHHOUN HO KOXXAO€e rpysoBoe MecCTo.

Bo BpeMa ocMoTpa NpoBepUTb HOAMUME MAOMB, COXPOHHOCTb

COEAUHUTEABHbBIX PO3bEMOB M KAEMM, OTCYTCTBUE MOBPEKAEHMNIN

Kopnyca. B cayuoe obHApY»KEeHUSA 3AMBIAEHHOCTU KaMepbl X O H e H I/I e

AOMNYcKaeTca YAOGAEHME MbIAM CYXOM HELLOPAMAOLWEN MATEPUEN AAA p

MNPOTUPKU CTEKAQ.

YCAOBUA XPOHEHUA MPUBOPA B YMAKOBKE Y MOTPEOUTEAS AOAXKHbI
COOTBETCTBOBATb YcAoBUaAM xpaHeHua 1 (A) no FOCT 15150-69.
KAKTYC He nMeeT MOTEPMAAOB M BELLECTB, MPEACTOBASIOLLMX
OMAOCHOCTb AASl XKM3HU, 3A0POBbSA AIOAEN U OKPYIKAIOLLLEN CpeAbl
MPEU 3KCNAYATALMUMN U YTUAMIALMU, U, CAEAOBATEABHO, He TpebyeT

CMeUMAAbHBIX MEPOMPUATUIN MO OXPAHE OKPYXKAKOLLEN CpeAbl MpK
€ero MCMNOAb30OBOHUM B COOTBETCTBMU C P3.

Bo BpeMa oCMOTPA KOHTPOAMPOBATbL LLEAOCTHOCTb KPOCKM HA
KOHTPOAMPYEMbIX MOBEPXHOCTHX.

PeMoOHT npn BsOSHUKHOBEHUU HeMCI'IpGBHOCTeﬁ

«PeMOHT AonMycKaeTcsa NMPom3BOAUTb TOAbKO cneumaamcTam HIM
«MUKpOMpOoLECCOPHbIE TEXHOAOMUK», AMBO AULLAM, MOAYUMBLLUM
pa3pelueHne HO PEMOHT U3AEAMS.

YTUAN3ALUS

YTUAUIALMIO YCTPOMCTBA AOAXKHA MPOBOAMTL IKCMAYATUPYIOLLLAS
OProHU3ALUMUA COFAOCHO HOPMAM U MPOBUACM, AEMCTBYIOLLMM Ha
TeppUTOPUM NOTPEBUTEAd, MPOBOAALLENO YTUAMSALMIO.

34 35



[ OPOHTUMHDbIE
0b6A30TEeAbCTBA

[OPOHTUNHBIM CPOK IKCMNAYATALMKM COCTABAAET 3 rOACQ C MOMEHTA
nepeacum YcTpoMCTBA MOKYMNATEAID, AMBO C AQTbI MPOU3BOACTBA,
€CAM AQTY MepeAduUM NMOKYMNATEAID YCTOHOBUTb HE MPEACTABAAETCA
BO3MOXHbIM. B cAyuOoe MoBpexKAeHUA MAM OTKA3O YCTPOMCTBA B
TeUeHMe FrOPAHTUMHOIO CPOKA CAYXKObI, KOMMAHMA-MPOUN3BOAUTEAD
06a3yeTca OTPEMOHTUPOBATb MAU 3OMEHUTb MOBPEXKAEHHOE
yCTpOmCTBO.

ropaHTUA

roOAQG

CxeMo
NMOAKAIOUEHUS

ANCKPETHbIN
BbixoaA NO2

DO?2

AVNCKpPETHbIN
BbIxoa NO1

DOI1

ANCKPETHbIN
BXOA

adeeed}

Dl

Uernu nutaHua

RS-485 ycTpomncTaea

TIN-L A 1y 1Y
\__1112[3[4]5[6[7]8]9[10]11/

vidO

o | s8v-sy

BEIREIEEEHED

> (U num

Pa3beMHOa KAeMMHOA KOAOAKM A 1 B oBecneunBaeT NOAKAIOUEHME
BHeLIHMX Lenen ceyeHmeM ot O,5 oo 2,5 MM2.



TexHnueckme

XOPOKTEPUCTUKMU

MeTpooAruuecKkmue XapaKTepUCTUKHU

AnanasoH naMepaemblx Temnepatyp, °C
ANANA30H HOPMUPYEMOM TOUHOCTH
naMepeHunn temnepatyp, °C
MorpelwHocTb naMepeHun, °C

YcAaoBUA npuMeHeHuUda

KAanMaTmnueckoe ncnoaHeHume no NOCT
15150-69

Pa6ounin ananasoH temnepatyp, °C
BAaorkHOCTb npu +25°C, %, He 6oAaee
ATMOCQpepHOEe AQBAEHME, MM. PT. CT.

BblcoTa HOA YpoBHEM Mop4d, M, He Boaee

CpeaAHUM CPOK CAYXKObI, HE MeHee, AeT

CpeaHSad HaOpPABOTKA HO OTKA3, HE MeHee,
yacoB

MutaHue
Poa Toka

HoMmHaAbHOE Hanpa>KeHme nMTaHung, B

AMaANa30H AOMNYCTUMOro BXOAHOIO
Haonps»xeHus, B

HOMUHAABHOSA YOCTOTA MEePEMEHHOINO TOKA
nuTatmoLLen cetu, My,

MowHoOCTb MoTpebAeHna OT Lenm NUTAHUS,
He Bboaee, BT

BeAnumHo nyckoBoro Toka, A, He bonee /
MOCTOSAAHHOA BPEMEHM 30TYXAHMUS, MC, He Boree

38

-40 + +300
-40 + +120
CM.

YXA 3

-40 + +55
98
550-800

2 000

10

125 00O

MoCTOAHHbBIN,
nepemMeHHbIN,
BbIMPAMAEHHbIN

220
85-265

50/60

3

3/3

ANCKpeTHbIe BXOADI

KoAnuecTBO, LUT.

Poa TOKO

HoMMHOABbHOE HanpaXkeHune NuTaHua, B

Hanpa>keHne cpabaTbiBOHMA HA MOCTOAHHOM

TOKe, B, He MeHee/He Boaee

HonpqmeHme CpOGOTbIBOHMﬂ Ha nepeMeHHOM

TOKe, B, He MeHee/He Bonee

HonpqmeHme BO3BpPATA HA NMOCTOAHHOM TOKeE, B,

He MeHee/He Bboaee

Honps:m-(eHlAe BO3BPATA HA NnepeMeHHOM TOKe, B,

He MeHee/He Boaee

MpeaeAbHOE HONMpAXXeHUe TEMAOBOM CTOMKOCTH, B

AAUTEABHOCTb CUTHOAQ AAS CpO6OTbIBOHVIﬂ HQ
HOCTOQHHOM/HepeMeHHOM TOKe, MC, He MeHee

YcTaHOBMBLUEECH 3HOUEHWEe TOKA, MA

MowHocTb, MoTpebAageMasa BXOAOM MpK
HOMWHOABHOM HaNpa>keHuu, BT, He Boaee

IA,MCerTHbIe BbIXOAbDbI

KoAnuecTBo, LWIT.
Tun BbIXOAQ

AMOMA30H KOMMYTUPYEMbIX HAMPAXKEHMM
nepeMeHHOro U NoCToAHHOro ToKa, B

KoMMyTupyeMbi NepeMeHHbIN TOK
(aercTBME HO 30MbIKOHWE/PA3MbIKOHKE), A, He
6onee

KoMMYyTupyeMbiM MOCTOAHHbIM TOK
(aercTBMEe HO 30MbIKOHME), A, He Boaee

KoMMyTupyeMbiM NOCTOAHHbBIN TOK
(aercTBME HO PA3MbIKAHME) MPU OKTUBHO-
MHAYKTUBHOM HOrPY3KE U MOCTOAHHOM
BpeMeHn oo O,02 c,, A, He Boree

MexaHnueckum pecypc, KOMMyTaLuum

[MocToOAHHBbIN,
nepeMeHHbINn,
BbIMPAMAEHHbIN

220
164/170

159/167

97/107

125/151

300
40

3,5 3%

0,77 £3%

2

Dhre KTPpOMeXadHNYEeCKOoe peAe

10-265

0,3

He MmeHee 10 OO0 00O

39



3AeKTpOMGFH MTHOA COBMEeCTUMOCTDb

KpuTepuit KOUeCTBA CPYHKLMOHUPOBAHMUS A
no FOCT P 50746-2000

KoHcTpyKkTHUB
[a6apuTHble pa3mepbl KAKTYCa, LLxBXxT, 81x81x51
MM C KpenAeHueM

03 Mpynna ycTomumMBOCTU K MOMEXAM v
¢ no F'OCT P 50746-2000

Macca, Kr, He 6oaee

CTeneHb 30LWnUTbI AAS KOPMYCca B 1P20 CTAHAAPT HA3BAHUNE XAPAKTEPUCTUKN CreneHb B MMeHOBAHHbIX
cooTBeTcTBUU ¢ TOCT 14254-96, He HUKe recTrocTh S e
o [FOCT P 51317.45 MuKpoceKyHaHble UMMYAbCHbIE 3/4 2 KB npoBoa-

CTeneHb 3aLMNTHI AA COEAUHUTEAEN B IP20 MOMEXM BOABLLON SHEPrUM NPOBOA
cootBeTcTBMM ¢ [OCT 14254-96, He HMXKe 4 kB nposoa-
3EeMAA

UHTepogenchbl CBA3U U NOAb3OBATEAS

FOCT P 51317.4.11

ANHOMUYECKME N3MEeHeHMs 4
HAMPSXXEHUA SAEKTPOMMUTAHUA

npepbiBaHKe
Hanps»XeHusa 2

CeKYHADI
CBSA3b C MEPCOHAABHbBIM KOMMbIOTEPOM Bluetooth 4.2 rOCT 2 Sy :g:Z§jKUHAHb'e MMIYABCHBIE 4 4 [
(aanee - MK)/cMAPTQEOHOM/MACQHLLETOM M ctapLue
[FOCT P 51317.4.2 3SAeKTpoCTATUUECKME pa3psAbl 4 8 KB -
CBasb c K, ACY u APM RS-485, Modbus-RTU, KOHTAKTHbIN
IEC-60870-5-101 pPa3paA
15 kB -
CseTtoamnop CTATYC, wT 1 BO3AYLLHbIN
paspsa
[FOCT P 51317.4.3 PaanouadcToTHOe 3 10 B/™M
DAEKTpUUECKAS MPOUYHOCTb SACHTPOMATHATHOS TIORS
p p FOCT P 50648 MarHmTHOE noae 5 40 A/M
c 100 MO MPOMBILLUAEHHOW UACTOTbI
onpoTmBAeHNeE N3OAAUMN MPU HOPMAAbHbIX M
P L X P FOCT 30336 / MMNYAbCHOE MArHUTHOE MoAe 5 600 A/M
KAMMOTUUECKMX YCAOBUAX, HE MeHee npun 2000 B FOCT P 50649
McnbiTaTeAbHOE NepeMeHHoe HAMpPsS»KeHMne: 2 kB; 50 lMu; 1 MuH FOCT P 51317.46 KOHAUKTUBHblE 3 10 B
ANCKpPeTHble BXOAbI, BbIXOAbI U LLen MMTAHUA noMexu, HOBEeAEHHbIe
POAMOUACTOTHBIMM
NcnbiTaTeAbHoe nepeMeHHoe Hanpsxenne:  O,5 kB; 50 u; 1 MuH SACKTPOMAFHUTHBIMU MOASIMM
RS-485 FOCT P KoneBaTeAbHble 30TyxaoLLME 4 4 kB
51317.4.12 nomMexm
[OCT P KoAeBaHMa Hanpa>keHnsa Cneu. +20%
51317.4.14 IAEKTPOMUTOHUA
FOCT P KOHAYKTMBHbIE MOMeEXU B 4 100 B
51317.4.16 noaoce yactoTt oT O Ao 150
Kl
[OCT P M3MeHeHNa yacToTbl 3 +15%
51317.4.28 MUTAOLLLENO HAMPSXXeHUsa
[OCT P 50652 3aTyxatLliee KorebaTeAbHoe 5 100 A/M
MArHUTHOE MoAe
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CXeMa opraHm3aumm AMHMM CBA3M MHTepgoenca RS-485 ¢
NMPUMeEHeHMnEM YCTpomncTB [napa-3, OAoKc-RS

K cucmeme ACY / k cucmeme KMBU -moHUmop

Uikag menemexaHuku

SAqeuka KPY 1

flyedka KPYN

Raxmyc

EEE
Dnokc RS Prokc RS b B Y

3 o3 4 ATrs yEy = A A Tol4as— 5 [lpodonxenue

1 D1 ye] T MazucmpaeHol

4:2 0:2 D0:2 A:2 X3G]

cmp -Bo 1 Nurus 1 urus1  Yemp-Bo 1 RS-485

foass Rk Ro-igs Re-tes Tudpa-3 B cnysae. ecru pasBembBumens ukmepdedca
Tudpa-3 ABasiemcs kpadKuM B Mazucmpary,

pane-bo2 s
RS-485  RS-485]

Nuus 2 Yemp-8o 2
RS-485 RS-485

@710Kc -RS eobxodumo ycmanoBums 6
svede KPY CBA3aHHOU CO K PoM
Menemexanuku

6becmu coznacyowud peaucmop nocpedcmBor
mpoeroz0 nepexmoamens
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