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1 Ha3Ha4vYeHue

PykoBoacTBO no skcnayaTauun AFABA MO-40

MaHenb onepatopa AFABA M0O-40 (nanee "Mpubop", "KoHTposnep") npegHasHavyeHa s
CO34aHNA CNCTEM aBTOMATU3MPOBAHHOIO yrNpaBaeHNs TEXHOI0rnYyeckMm obopyaoBaHNeEM B
pa3inyHbIX 061acTAX NPOMBbILLIEHHOCTU, XXUINLLHO-KOMMYHaJIbHOMO N CENIbCKOIr0 XO35MCTBa.

1.1 WUcnosnb3yeMblie TEPMUHbI U COKpaLLEeHUs

* [1K - mepCcoHasbHbIA KOMMbIOTEP.

* MJIK - NnporpaMMmnpyemMsbIin NOrM4eCcKNn KOHTpoanep.
* CY - cucteMHada ytunamTa.

* OC - onepauMOHHasa cucTtemMa.

* M0 - nporpamMmMHoe obecneyeHue.

* O3Y - onepaTMBHOE 3aNoMmMHatloLee yCTPONCTBO.

* OC - (pannosasa cucrtema.

1.2 YcnoBHoe 0003HauYeHue KOHTpoJJiepa
ATABA MNO0-40.AA.R (YY-ZZ-...) rae:
AA - pa3mep 3KpaHa:

* 04-4.3;
e 07-7;
« 10-10.1;

R - TN cpenbl UCNONHEHUNSA:

* A - AgavaPLC;
* S - CODESYS;

YY, ZZ... - nepevyuncneHmne ycrioBHbiXx 0603Ha4YeHnin cybMoaysien B NopsaKke NX yCTaHOBKN B CJIOThI
A - F (ecnn cybmoayib He YCTAHOB/IEH B OMNpelefIeHHbIN CN0T, TO COOTBETCTBYIOLLASA NO3ULNSA B

0603HavYeHNn noMmevyaeTcsa CMMBOIOM X):

* Al - cybMoAaysib aHasoroBbiX BXO40B;

* AlO - cybMoay b aHasnoroBbiX BXO40B / BbIXOA0B;
* TMP - cybMoaynb naMepeHuna TemnepaTypbl;

* TMP4 - cybMoAyNb U3MepeHna TeMrnepaTypbl;

* TMP4AL - cybMoayb uamepeHns TeMmnepaTypsbl;

* DI - cybmMoaynb AUCKPETHbIX BXO0B;

* DI6 - cybmMoayb ANCKPETHbIX BXO40B;

* DO - cybmMoaynb ANCKPETHbIX BbIXOO0B TUMa «OTKPbITbIN KONIIEKTOP;
* SIM - cybMoy/ib ANCKPETHbIX BbIXOA0B TUMa «CUMUCTOP;
* SIM3 - cybMoAy b AUCKPETHbIX BbIXOA0B TUMA «CUMUCTOP>;

* R - cybMoayNib ANCKPETHbLIX BLIXOA0B TUMA «pesie»;

* R4 - cybMoaynb ONCKPETHLIX BbIXOA0B TUMA «pesie»;

* 485 - cybmonynb nHTepgencos RS-485;
* CAN - cybmonynb nnutepgencos CAN;
* GPRS - cybmoaynb nHtepdgencos GPRS;

* DO6 - cybmMoay/Ib ANCKPETHbIX BbIXOAOB TUMA «OTKPbITbIA KOMNEKTOP» (LeCTUKaHabHbIN)

C BO3SMOXHOCTbLIO yMnpaBJieHNA WaroBblM OBUraTeNeMm;

docs.kb-agava.ru

CcTp. 4 n3 58



PykoBoacTBO no skcnayaTauun AFABA MO-40

* DO6L - cybmMoaynb ANCKPETHbIX BbIXOO0B TUMa «OTKPbITbIA KOIEKTOP>»
(LwecTnKaHanbHbIN);

* ENI - cybmMoaynb aHKOAEepa;

* 232/ETH - cybmonynb nHtepcdencos RS-232 n Ethernet;

* 220V - cybmonynb 6noka nutaHua 220 B;

* 24V - cybmoaynb 6510ka nuTaHmna 24 B.

MpyMep NMOJIHOro YCJIOBHOro 0603HaYeHNst KOHTpOJIIepa:

AlFABA M0-40.07.A (AlI-Al-220V-232/ETH-DO-X) - KOHTpoOAJ1Ep C 3KpaHOM pa3Mmepom "7", co
cpenon ucnonHennsa AgavaPLC, c ycTaHoBNeHHbIMK cybMoaynamu: B cnote A - Al, B - Al, C -
220V, D - 232/ETH, E - DO. B cnote F cybmMoaysb OTCyTCTBYET.

2 OcHaweHue KOHTpoJsJsiepa

2.1 CpepactBa MHOUKALUMU

Hann4yne rpadpmyeckoro useTHoro TFT-mnHonKaTopa € pa3/IM4HbIMM pasMepaMmm guaroHanaum v
pa3HbIM pa3pelleHrneM no3eoaseT pa3paboTymKy NpoekTa NCNOJIb30BaTb BM3yan3auunio
cocToaHunM obbekTa, Nnpnbopa n T. nN. B3anmooencTeme C onepaTopomM NPonU3BOAUNTCH Yepe3
CEeHCOpHY0 NaHenb. Ha nuueBoi naHenn npmbopa NpUCyTCTBYOT ABYLBETHbIE CBETOAMNOAbI
«PaboTa», «ABapusa» n «MNporpamma», ynpaBjaeHne KOTOPbIMA OOCTYMHO U3 NPOrpamMMbl NpoeKTa.

2.2 WNHTepdencobl BBOAA-BbIBOAA U HAKONUTENHN

B npnbop moxeT 6bITb ycTaHoBNIeHa MicroSD-kapTa o6bemMom oo 2 T6, KoTopas UCMosib3yeTcs B
Ka4yeCcTBe HaKonMuTensa, 4To No3BoaseT coXpaHAaTb 6osblion 06beM MHoOpMaLMM Ha CMEHHOM
HocuTene. Hanu4ymne nopta USB-OTG no3eonseT nogkatodaTb K npubopy USB-flash-Hakonutenu u
apyrune USB-yCTpONCTBa, a TakXXe NoAKoYaTh Npnbop K KOMNbIOTEpY ANS OTJaAKU NPOorpaMm,
00CTyna K BHyTPEHHEMY HaKoOMUTENO U KOMMYHUKALMOHHbIM cepBMcaM. Hann4dme ceTeBbix
WHTepdencos NO3BoNSET NPON3BOANTL 0OBMeH NHPOPMaLMEn No IOKaNbLHON CeTU NN Yyepes
NHTepHeT. Ko npoeKkTa MOXXeT COXPaHATbCA KaK Ha BHyTpeHHen eMMC-namMaTun, Tak 1 Ha
MicroSD-kapTe, 4TO No3BosifeT co3faBaTb bonblimne npoekTbl. Hannyme gpansepos B OC Linux
Mo3BoJiIAeT NCMOJIb30BaTb B NPOEKTe passinyHble pecypcbl OC, B TOM Yncie NoAkIYaTb K
npnbopy pa3HOro Buaa yCTpPonCTBa, Takmne Kak npuHTepsbl, Mogemsbl, Wi-Fi ceTeBble aganTepbl u

Ap.

2.3 Cyobmopnynu BBOAga-BbIBOAA U pacCLUUPEHUs

YCTaHOBKa B KOHTposisiep cybMmoaynei (cM. pasnen #CyobMoayn paclunpeHns) BBoAa-BbiBoaa U
NHTepdEenCcoB pa3INYHOro BMAa rno3eosseT rmbko KOHGUrypupoBaTb KOHTPOIIEp ANS
BbIMNOJIHEHUSA KOHKPETHbIX 3a4au.

2.4 [pyrue pecypchbl

BCTpoEHHbI Nbe3031eKTPUYECKUIA 3yMMEP MOXXET OblTb NCMOJIb30BaH B KaYeCTBE 3BYKOBO
CUrHaNM3auum.

MpumeHeHne OC peanbHoOro BpemMeHu Linux RT B npubope no3BoaseT UCnonb30BaTbh B NpOeKTax
€e pecypchbl, TaKMe Kak XpaHeHne N HakormJeHne faHHbIX B hanniax, Ux NnepeHoc Ha BHELLIHWN
cbeMHbI USB-flash-guck nnbo nepepaydy no cetu Ethernet, ceTeBble cepBuUChl U T. 4.
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MHoro3agadHocTb OC no3BosisieT co3gaBaTh NPOEKThl, paboTatoLllme napannesnbHo C
Ha3Ha4YeHMeM pPa3sINyHbIX NpuopuTeToB. DYHKLUS peasibHoro BpeMmeHn OC no3BossieT ynpaBasTh
obbekTOoM Hosiee TOYHO N HaLEeXHO.

2.5 SDneKTponuTtaHue

MuTaHne npnbopa NPoOn3BOAUTCS OT NOCTOAHHOIO ToKa 24 B.

2.6 TexHUYECKUe XapaKTepUCTUukKu

O6Lwue ceepeHus

KOHCTPYKTUBHOE UCTIONHEHUE

Kopnyc ans KpenaeHus Ha LuT.

MabapuTHble pa3mepbl, MM:
ArABA MN0-40.04
ArABA M0-40.07

AlrABA 110-40.10

135 x 119 x 88

195 x 154 x 99

265 x 197 x 101

CTeneHb 3aLMThbI KOpryca

IP54 - nnueBas naHenb / IP20 - 3agHA9 NaHenb

Hanps)xeHne nutaHusa:
ArABA M0-40.04
ArABA M0-40.07

AlrABA 10-40.10

90-265 B nepeMeHHOro ujin NoCTOSAHHOIro TOKa.
YacToTa nepeMeHHOro Toka ao 63 I'u.

HomunHanbHoe 3HavyeHune: ~220 B, 50y,

24B +10 % NOCTOSAHHOIr 0 TOKa

MoTpebnseMast MOWHOCTb, HE
bosee

18 BT ansa npmnbopa ¢ c/m GPRS

13 BT gns octanbHbIx Nnpnbopos

AnnapaTHble pecypchbl

Bepcunsa 1

Bepcus 2

MuKpOKOHTpONEP

32-pa3pagHbin, Cortex-A8 1 'y,

3D-yckopuTtenb, L2-kaw 256 K6

32-pa3pagHbin, 4 agpa Cortex-A7
1,2y,

L2-k3w 512 K6

O6bem 1 TN onepaTUBHOMN 512 M6 DDR3 1024 M6 DDR3
namsaTu

O6bem eMMC-namaTn 4T6 816

O6bem SD-kapThl no2T6

Yacbl peasibHOro BpeMeHu EcTb

CTopo)xeBon Tanmep EcTb

Mopopoep>xka peanbHoro speMeHn | Ectb

NHTepdencebl 3arpy3ku nporpaMm

Ethernet, USB (RNDIS)

YenioBEKO-MaLUMHHbBIN NHTepdenc
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PykoBopacTBo no skcrnnyaTauun AFABA M0-40

PaspelieHue gucnnes, nukcen:

ATABA 10-40.04 480 x 272
ATrABA 110-40.07 800 x 480
ATABA 10-40.10 1024 x 600
Kosn4yecTBo LBETOB 16,7 M

Twun ancnnes:

ATABA M0-40.04 43" TFT
ATABA M0-40.07 7.0" TFT
ATABA M0-40.10 10.1" TFT

OpraHbl ynpassieHus

Pe3snctmBHas ceHcopHasa naHesnb

NHOonkauwns

[ByLBETHbIE NpPorpaMMnpyemblie CBETOANO4HbIE

MHAVKaTopbl «PaboTa», «ABapusa», «[lporpamMmma»

3BYKOBa$| CUrHannsayunsa

BCTpOEeHHbIN Nbe303/1IeKTPUYeCcKnin symmep

NHTepdencol
USB 2.0 1.5, 12, 480 M6/c, OTG - 1 wrT.
MicroSD SD, SDHC, SDXC - 1 wrT.
Habupaemblie cybmMoaynu BBoaa- 0o 5 wr.
BbIBOAa
lMporpaMmMHble pecypchbl
Bepcusa 1 Bepcusa 2

OI'IepaLI,I/IOHHaﬂ CcncrteMa

PeanbHoro BpemeHnun Linux RT
4.4.12

PeanbHoro BpemeHun Linux RT
5.19.16

XapaKTepncTMKN NoaK/a4YaeMblX yCTPONCTB XpaHeHns gaHHbix USB-flash

HaKonmnTens

Bepcuum cneundukauymn USB 2.0 LS, FS, HS
Tunbl hanoBbIX CUCTEM FAT16, FAT32, ext3, ext4
MakcuMasibHas emkocTb USB- 276

XapaKTepuUCTVKM NOAKII0HAEMbIX YCTPONCTB XPaHEHUS AaHHbIX SD-kapT

Bepcuu cneundukaumm SD

2.00 yacTb A2

Tunel SD-kapT

microSD (go 2 '6), microSDHC
(no 32 T106),

microSDXC (mo 2 T6)

Knacc ckopocTu

SD class 2 v BbllLe

Twnbl hannoBbIX CNCTEM

FAT16, FAT32, ext3, ext4

MakcuManbHasa eMKoCTb SD-HakonuTens

2T6

2.7 YcnoBusa 3KcnsyaTauum

YcnoBusa skcnsiyaTauum
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PykoBoacTBO no skcnayaTauun AFABA MO-40

Tun noMmeleHns 3aKpbIThle B3pbiBO6E30MacHbIe nomelleHns 6es
arpeccuBHbIX MapoB 1 rasos

TemnepaTypa oOKpy>katoLlero Bosgyxa Ot -10 °C po +50 °C

Bna>KHOCTb BO3ayXxa BepxHni npepen OTHOCUTESIbHOW BIAXXKHOCTU
Bo3ayxa 80 % npu +35 °C

n 6osee HN3KMX TeMnepaTypax 6e3 KoHAeHcauun
Bnarun

ATMocChepHoe faBJieHne OT 86 no 107 kla

3 YCTPOWMCTBO U NpuHUMN padboTbl npubopa

Mpnbop M3roTaBAMBaeTCs B NJAaCTMACCOBOM Kopryce, NnpeiHa3Ha4YeHHOM A1 KPenjeHns B LLNT.
MoaktoYeHNe BCeX BHELLIHUX CBSI3e OCYLLECTBSETCSA Yepe3 pa3beMHble COeANHEHNS,
pacroJsio)KeHHble Ha nepenHen N 3afgHen CToOpoHax KoHTposiiepa. OTKpbITUE Koprnyca Ans
NOOKJ/TIOYEHNA BHELLHUX CBA3EN He TpebyeTcs.

Mpunbop MMeeT MOAYNbLHYIO apXUTEKTYPY, MO3BOJISAIOLLYI0 YCTaHAB/IMBATb B CJIOThl pacLUMpeHns
cybmMoaynn BBOOA-BbiBOAA pa3iM4yHOro Tuna. [Ans yctaHoBkKM cybmoaynein Heobxoanmo CHSATb
3a[1HI00 KpbIlWKY Npubopa.

3.1 lFabapuTHble pa3Mmepbl

FabapuTHble pa3Mepbl 1 pa3Mepbl BbIPE30B B LLUTE A8 NPUO0POB pasnnyHbiX MoaUDUKaLMIA
npeacTaBsieHbl Ha pUCyHKax 1 - 3.

PucyHok 1 - NabapuTHblie pa3mepbl ATABA 10-40.04
PucyHok 2 - NabapuTHblie pa3mepbl ATABA 0-40.07

PucyHok 3 - NabapuTHblie pa3mepbl ATABA 0-40.10
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Sore M4
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FabapuTHble pasmepbl ATABA M0-40.04 : - —

MabapuTHblie pasmepsbl AFTABA M0-40.07

—Tolarwt e ad

FabapuTt

Ha nuuesoi cTopoHe npubopa pacrosioXeHsbl:

e uBeTHon TFT gucnnaen Cc CEHCOPHON NaHeNbIo;
* NBYLBETHbIE CBETOAMOAHbIE MHAUKATOPLI «PaboTa», «ABapusa», «[porpamma»;
* pasbeMmbl Ana MicroSD n MuHu-USB OTG, 3aKpbiTble CUJIMKOHOBOM 3aryLIKOMN.

Ha 3agHei cTopoHe npubopa pacrnosioXkeHa CbeMHas KpbillKa C Bbipe3amMu Noj pa3beMbl 415

yCTaHoBKM cybmoaynel BBoAa-BbiBoAa B C/10Thl Npubopa A - F.

Mpnbop OCHaLLLEH BCTPOEHHBLIMU YacaMu peasibHOro BpeMeHu, NMTaHne KOTopbix obecneynsaeTcs

cbeMHoun nuTmneson baTtapeen Tnna CR1220.

Mpnbop nocTaBnsaeTCa C yCTaHOBAEHHbLIM cybMoaynem nutaHmsa B cnote C, KOTOPbIN
obecneymBaeT NMTaHMe BCEro YCTPONCTBA U OCHALLEH CaMOBOCCTaHaBAMBAOLLNMCSA
npefoxpaHuTenem.

3.2 CocTaB nporpaMMHOro obecneueHus npmbopa

MporpamMmMHoe obecneyeHne npnbopa COCTOUT U3 ABYX MOAYNEN: CUCTEMHOE NPOrpaMMHoe
obecnevyeHne n NpuknagHoe nporpamMmMHoe obecneveHue.

CuctemHoe MO cocTouT M3 cnepyrwmx 4acTen:

* 3arpy3yuk OC;
e OC Linux

* cpena ncnonHeHna AgavaPLC.

MpukKnaaHbIM NPOrpaMMHbIM obecrnevyeHneM ABASETCS NMPOeKT, pa3pabaTbiBaeMblil B cpeae
pa3paboTkn AgavaPLC.
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PykoBoacTBO no skcnayaTauun AFABA MO-40

3.2.1 AgavaPLC

AgavaPLC - MHCTpyMeHTasIbHbI NPOrpaMMHbIA KOMMNEKC A1 NPOMBbILLIJIEHHOW aBToOMaTM3auUnum v
MOCTPOEHUS YENOBEKO-MALLNHHOIO MHTepgerca. KoMmnnekc no3sosseT pa3pabaTbiBaTh,
OTJ/1IaXXMBaTb U BbINOJIHATb aJrOPUTMbI, peanunsytoLie pas/indyHble 3agadynm asToMaTn3aunmu
TexHoNornm4yeckmnx npoueccoB. OnncaHne Bo3MoxxHocTen AgavaPLC pa3smMeweHo B noapobHoMm
onncaHuu.

3.2.1.1 Mopsapok paboTbl C KOHTPOMNEPOM

OC Linux cnyxmnt 6a3oBon onepaumoHHON CUCTEMOW peasibHOro BpeMeHn, KoTopoe
npenocTaBfaseT AOoCTyn K 060pyA0BaHMIO KOHTPOJIsIepa 1 Ha 6a3e KOTOPOW BbINOJIHAETCS
npuknagHoe MO, Takoe Kak cpena ncnosHeHns AgavaPLC, nnbo apyroe cneumnanbHoe
nporpamMmmMHoe obecnevyeHue.

3.2.1.2 BkniouyeHue u 3arpyska

Mpwn BkAoYeHMN Npubopa CHaYvaa BbIMOJIHEHME NepedaeTCsa 3arpy3ymKy, NnoTom 3anyckaetca OC
M 3aTeM 3anyckaeTcs npuknagHoe MO.

3arpy34mk OC BbINoOSHAET pacrnakoBky obpa3a OC, ero pa3melleHmne B O3Y, 3anyck 3arpy3kum OC.
Bo BpeMs paboTbl 3arpy34nka 3aropaeTtcsa ceetogmon «O», fanee npu 3arpyske OC ceeTogmon
racHer.

Bo Bpems 3arpy3ku Mpmnbopa BO3MOXKHO BbIMOJHUTL BXO4 B CUCTEMHYIO YTUAUTY, Aanee «CY».
Ons aToro HeobxoanMmMo BO BpeMs 3arpysku npu otobpakeHnn norotmna «AFABA» 1 nosasneHunmn
Ha 3KpaHe Hagnucn «<HAXMUTE HA DKPAH OJ1A BXOOA B YTUJINTY» Ha)kaTb Ha 3KpaH B
TeyeHne He MeHee 1 cek. lNMocne 3anycka CY Ha aKpaHe oTobparkaeTCst OKHO C 3arMpoCcoM napos.
Mocne BBoaa naposda (Mo ymondaHumio «111111») ocywecTBaseTcsa nepexon B oCHoBHoe okHo CY.

3.2.1.3 bnokuposaHue 3anycka AgavaPLC

Mpw 3arpy3ke B KOHTPOJIJIEP NPOEKTa, Cogep KaLlero Kakne-nmbo HeKoppeKTHbIe
anroputmsbl, paboTa cpenbl ncnonHeHnsa AgavaPLC MoXeT ObITb HapyLLeHa BNJIOTb A0
YaCTMYHOrO MAK NoJIHOro 6/10KNpPoBaHMA paboThl KOHTPOJIEpa. BbIXoAoM U3 Takoro
MOJIOXKEHNA MOXKET BbITb 3aMeHa YCTaHOBJIEHHOIO NPOEKTa Ha 3aBeloMO paboynin yepes
CUCTEMHYIO YTUJIIUTY UM BPYYHYIO Yepes3 KOHCOJIb. 119 3aMeHbl YCTaHOB/IEHHOI 0 NpoeKTa
Mo)xeT noTpeboBaTbCA OCTAaHOBKA/6/I0KMPOBKa cpedbl ucrnonHeHns AgavaPLC, oCcyLwecTBUTb
KOTOPYIO MOXKHO MNpu 3arpy3ke KOHTposuiepa.

3.3 Nopsapok pabotbl ¢ npubopom

OC Linux cny>xuT 6a30B0I onepaLoHHON CUCTEMOWN peasibHOro BpeMeHU, Ha KOTOpOon
BbINOJIHAETCA cpena ucrnoaHeHms AgavaPLC.

Cpena ncnonHeHus AgavaPLC - 3To npunoxxeHue, paboTatLllee Ha 6a3e OC Linux, BbiNosHSAOLLEE
MaLllMHHO-HEe3aBUCUMbI KOA MPOeKTa, Co3A4aHHbIN cpenon nporpamMmmmnposaHnsa AgavaPLC un
onpenenswowmn Busyannsaunto n noruky pabotsl MNMpubopa.

3.3.1 BkJso4YeHue M 3arpyska

Mpw BkAtOYEHUM NMpubopa CHaYvasla BbIMOJIHAETCA 3arpy34mK, NoToM 3anyckaetcs OC 1 3aTeM
3anyckaeTca cpena ncnonHeHus AgavaPLC, 3anyckatollas Ha BbiNnosHeHWe nporpamMmmy Mpubopa.
Ecnn nporpamma He 3arpy»xeHa B Npnbop, To Nnpnbop ByaeT roToB K ee 3arpy3ke.
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PykoBoacTBO no skcnayaTauun AFABA MO-40

4 lMoprortoBKa KOHTpoOJIJiepa K UCMOJIb3OBAaHUIO

4.1 Obwme yKasaHunA

B 3uMHee BpeMs Tapy C KOHTPOJIJIEpOM pacrakoBbiBaTb B OTarN/JIMBaeMOM MOMELLEHNN He paHee
yeM 4epes 12 4acoB Mocsie BHeCeHUs B NnoMelleHre. MoHTaXK, 3KCrJlyaTaunsa u 4eMOoHTax<
KOHTpoJIJ1Iepa O0J/IXKHbI MPON3BOANTLCA NepCOHaoM, 03HAKOMJIEHHbIM C NMpasuiaMun ero
3KCMnJlyaTauuu v NpoLlealnmM NHCTPYKTaXxK Mo paboTe ¢ anekTpoobopynoBaHNEM B COOTBETCTBUM
C NpaBuaaMu, yCTaHOBIEHHBIMN Ha NpeanpuaTun-noTpebutene.

4.2 YKa3aHusa mep besonacHocCTM

Mo crocoby 3almnTbl OT MOPaXKeHUs 3NeKTPUYECKMM TOKOM KOHTPOJIIep COOTBETCTBYET Kiaccy 0
no NOCT 12.2.007.0-75.

Mpwn akcnayaTaunum n TexHn4eckom obcnyxmBaHnum Heobxoammo cobnogate TpeboBaHua FOCT
12.3.019-80, «MpaBun akcnayaTaunm 31eKTPoyCTaHOBOK noTpebutenen» n «fpasua oxpaHbl
Tpy4a npu 3KCnayaTaumMm 3NeKTPOYyCTaHOBOK noTpebuTtenen».

Mpwu 3KCNyaTaUUn KOHTPOJIIEPa OTKPbIThbIE KOHTAKThbl KIEMMHUKOB HAaxXo4sATCSA Mo
Hanps>KeHneM. YCTaHOBKY KOHTpOJIJIepa c/iegyeT Nponu3BoAnNTb B CMeLnann3vpoBaHHbIX LWKagax
N WNTax, 4OCTYN BHYTPb KOTOPbIX pa3pelleH TOJIbKO KBaMPULVWPOBAHHbLIM CreLnancTam.

Jltobble NOOKIOYEHNA K KOHTPOJI1epY 1M paboTbl MO ero TeXHNYECKoMy 06Cay>XKNBAHWIO
NMPOUN3BOANTL TOJIbKO MNPW OTKJIIOYEHHOM MUTAHUN KOHTPOJIJIEPA U NOAKJIIOYEHHbIX K HEMY
YCTPOWCTB. YCTAHOBKA U M3BJiIeYeHne cybMoaynen 4oKHa BbIMOJIHATLCS TOJIbKO NpK
OTKJIIOYEHHOM NUTaHUKM Npubopa.

4.3 MOHTaX M NOoAKJIIDYEeHUue KOHTpoasnepa

BHuMaHuMe! HekoTopble cybmMoayn He UMetoT rajlbBaHUYeCKoW pa3Bsa3ki. Bo nsbexaHue
noepexaeHus npnbopa, BCe Nofk/04aeMoe K HeMy obopyaoBaHme (KoMMbloTep, ceTeBoe
obopynoBaHue, OAaTYUKK U AP.), UMeloLLee KJIEMMbl 3a3eMJIEHNSA, AOXKHO ObITh HaAEXHO
3a3emJieHo. He gonyckaeTcs NpoTekaHue o uensm npubopa napasnTHbLIX TOKOB U
BO3HMKHOBEHMA NepeHanps>KeHuit, BbI3BaHHbIX HEKaYeCTBEHHbIM 3a3eMJieHneM
NoaK/IO4EeHHOro 060pyA0BaAHUA U APYTUMK NPUYUHAMK. NPy HEOBXOAUMOCTHY clenyeT
NCMO/b30BaTh BHELLHWE YCTPOMNCTBA rajibBaHNYECKON U30NSALIUN,

MNMocnenoBaTeNbHOCTb MOHTa)a Npubopa Ha LWUT cieayoulas:

* OCyLLEeCTB/ISETCHA NOAr0TOBKa NOCa04HOro MecTa B LUTe 3/1eKTpoobopyAoBaHNS -
pa3Mepbl BbIPE30B B WNTE NpuBeAeHbl Ha pUcyHkax 1 - 3;

* npmbop pa3meLllaeTCs B Bbipe3e LWNTa U 3aKpenasaeTcs YeTblpbMS KPENeXXHbIMU 3a>XUMaMum
3aTSXKKOW YCTaHOBOYHbIX BUHTOB C JOCTaTOYHbIM, HO HE Ype3MepPHbLIM yCUInEeM;

* mogenu npubopa ArABA M0-40.07 n M0O-40.10 oONONHUTENbHO 3aKPENATCA K LLUNTY
YyeTblpbMsA BUHTaMn M4 gnunHon He 6onee 12 MM.

MuTaHne Nnpubopa A0JIKHO OCYLLECTBAATLCS HAMPSXXEHNEM CETU, COOTBETCTBYIOLIMM
yCTaHOBJIEHHOMY CyOMOY 0 NUTAHMUS.

Moakntoyaemble K Npnbopy NpoBoAa A0/IKHbI ObITb MHOMOXXWUIbHbIMUK cedeHuem oT 0,25 oo 0,5
MM2, PekomeHpyembie Tunbl kabenen MKLU, MK3LLU, MKLUM FOCT 10348-80.
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PykoBoacTBO no skcnayaTauun AFABA MO-40

4.4 MomMmexu n MeToabl UX NOAABJZIEHUSA

Ha paboTy KOHTpoJsi1Iepa MOryT OKa3blBaTb BANAHUE BHELUHWE MOMEXW, BO3HMKalOLWME Nojg,
BO34EeNCTBMEM IIEKTPOMArHUTHLIX NoAen (3N1eKTPOMarHNTHbIE MOMEXKW), HaBOOMMbIE Ha CaM
KOHTPOJIJIEP N Ha NIMHNMX CBA3M KOHTPOJIJIEpPA C BHELWHUM 060pyA0oBaHMEM, a TakXXe NOMeXN,
BO3HMKalOWME B MUTAOLWEN CETHN.

Ona yMeHbLUIEHWS BNAHUSA NIEKTPOMArHUTHbIX MOMeX HeobX04MMO BbINOHATL NMPpUBeLeHHbIe
HUXXe peKoMeHaauun:

» obecne4ynTb HaZleXXHOE IKPaHNPOBaHUE CUMHabHbIX JINHUINA, dKpaHbl cneayeT
3NEeKTPUYECKN N30IMPOBaTh OT BHeLWHero obopynoBaHNS Ha NPOTSXKEHUN BCEN TpaccChl U
noacoefunHATL TOJIbKO K NMpefiHa3Ha4YeHHOMY KOHTaKTY;

* 071 IMHWA CBA3M UCNOJIb30BaTb APEHaKHbI NPOBOA A1 BbipaBHUBaHUA NOTEHLUMaN0B
npuemornepenaTynkoB;

* KOHTPOJIJIEP PEKOMEHAYETCH YCTaHaB/IMBaTb B MeTaJI/INYeCKOM LKady UK WnTe, BHYTPH
KOTOPOro He O0J1>KHO 6bITb HUKaKoro cnaosoro obopynoBaHns (KOHTaKTOpPOB, NycKkaTenen
M T.N.), KOPNycC Wnta nnm wkada Jo/HKeH bbiTb HAAEeXXHO 3a3eMJieH;

* MPY UCMNOJIb30BaHUM KOHTPOJIJIEPaA B YC/IOBUAX 3J1IEKTPOMArHUTHbLIX MOMeX MPUMEHATb A5
MoAK/YeHNA pa3beéma ethernet akpaHMpoBaHHbLIA Kabesib U 3KpaHUPOBAHHbLIN pa3bEM Mo
cTaHpapTy IEEE802.3-c22.

Ona ymeHblUeHNA 31eKTPOMarHUTHbIX MoMeX, BO3SHMKaloLWKX B nMTaloLWen ceTn, cnenyert
BbIMOJIHATbL Ccyieayouine pekoMmeHaoaunn:

* MOOKJ/IYaTb KOHTPOJIJIEP K MUTAlOLWEN CeTU OTAEebHO OT CUI0BOro obopynoBaHus;

* IPU MOHTa>e CUCTeMbl, B KOTOpoK paboTaeT KOHTpoOJIEp, cnefyeT y4uTbiBaTb NpaBuia
opraHusaunm shPEeKTUBHOIO 3a3eMJIeHUS;

* BCe 3KpaHbl N 3a3eMasloLmne JMHUN NPOKJaabiBaTb NO CXeMe «3Be34a», Npu 3ToM
Heobxoaumo obecrnednTb XOPOLINA KOHTAKT C SKPaHMPYOLWNUM NN 3a3eMISEeMbIM
3J/IEMEHTOM;

°* 3a3emMasaoWmMe LEeNnN OO KHbI ObiTb BbIMOJIHEHbI npoesodamMu C ce4eHnem He MeHee 1 MM2;
* YyCTaHaB/MBaTb Ct)I/IJ'IprbI ceTeBbIX MoMeX B JINHUAX NMNTaHUA KOHTPOJINepa,

* yCTaHaBAMBaTb UCKporacswume unbTpbl B JIMHUAX KOMMYTaLuUn CUI0BOr0 oGopyn,osava.

5 HacTtpo#ka u paboTa ¢ KOHTpONEepoMm

Ha ypoBHe onepaunoHHON CUCTEMbI KOHTPOINEP nMeeT halsioBble pecypcCbl U CUCTEMHYIO
KoHcoMb. B harinax cogepxntca Heobxoanmasa nHdopmauma gna padotel OC. KoHCoNb CyXxuT
ONs MHTepaKTMBHOro B3anmogenctemda ¢ OC (BbinonHeHNs komaHg OC u T. n.).

5.1 CucTteMHas yTunuTta

CucteMHasa ytunuTa, (nanee CY) npefiHa3Ha4YeHa ANS uaMeHeHnsa obLimx napameTpos npubopa:
haTa / BpeMs, napaMeTpbl 3KpaHa U CeHCopa, MapaMeTpbl CeTu, a Takxe A5 obHoBAeHNS
nporpamMMHoro obecrnedeHuns n paboTtbl ¢ SD-kapTon.

3anyck CY MO>XHO Npou3BECTU BO BpeMS 3arpy3Kun KOHTposisiepa npu otobpakeHun norotmna
«ACABA» 1 nosiBneHUN Ha akpaHe Haanucm «HAXKMUTE HA SKPAH 014 BXOOA B YTUJIUTY »
HernpepbIBHbIM Ha)KaTWeM Ha 3KpaH B Te4yeHune 1 c.

Mocne 3anycka CY Ha akpaHe oTobparkaeTcs OKHO C 3anNpocoMm napons. lNMNocne Beofa napons (no
yMos4aHuto «111111») ocywecTaseTcsa nepexos B OCHOBHoe okHo CY.

docs.kb-agava.ru cTp. 12 13 58



PykoBoacTBO no skcnayaTauun AFABA MO-40

B cnyvae, ecnn He yoaeTcsa BBECTM Maposb, HeobxoaMMo NpoBepuTb KannbpoBKY 3KpaHa
yCTponcTBa. [Na NpoBepPKN KaMOPOBKN Ha CTAPTOBOM OKHE Ha>XMUTE Ha 3KPaH N yaoep)XnBanTe
Ha)kaTue 00 NosABJeHUsA Haanucu «BHMMaHue! 3anyck KanmbpoBKku».

CncTemMHas yTuanTa AOCTYMHa HavynHasa ¢ Bepcum kopHeson OC Agava 2017.12.

Bce pyHKLMOHaNbHbIE BO3MOXHOCTU CY pa3buTbl Ha rpynnbl, oTobparkaeMble BO BKIaAKax
OCHOBHOIO OKHa.

3a nogpobHbiM onucaHmeMm yHkumoHana CY u nopsagka paboTel obpaTmuTech Ha CTpaHULy
CnctemHas ytunnta MK-40.

CnctemHasa ytunnTta lNK-40 nonHocTbio coBMecTumMa ¢ MK-70.

5.2 daunoBas cucreMma

darinoBas cMcTeMa CocTouT U3 cucteMHon ®C n MoHTUpyemoi ®C, KoTopas AOCTYMHbI Kak AJis
4YTEeHUs, TaK U ONs 3anmucu. TOYKM MOHTUPOBAHUS BHELLIHUX HaKoNUTeNei:

* /run/media/mmcblkOp* ons BcTpoeHHon eMMC;
* /run/media/mmcblklp* gnsa SD-kapThbl;
* /run/media/sda* ona USB HakonuTenen.

USB HakonuTenn n gpyrue yCTpomncTBa BBOAA (MbllWb, KNaBnaTypa U T. MN.) MOAKJ/IOYAOTCA Yepe3
nepexogHnK OTG miniUSB - USB A (B KOMMJIEKT HE BXOAWUT).

5.3 KoHcoJNb

CncTeMHas KOHCOJb — KOHCOJb 3arpy34mka U-Boot n KoHconb Linux HaxoanTcsa Ha
rnocnenoBaTesibHOM NOpPTYy RS-232 v 4oCTymnHa Npw Hann4Yum B cocTaBe npubopa cybmoanyns
nHTepdencos 232/ETH.

MapameTpbl TePMMHaNa AN KOHCONN crenytoLine:

* CKOpPOCTb (6uT/C): 115200;
e 6UTbI AaHHbIX: 8;

* YeTHOCTb: HeT;

e cTONoBble 6BUTHI: 1;

* yrpaBJieHMe MOTOKOM: HeT.

CoepaunHeHue kKoHTpoanepa ¢ MK no nHtepgency RS-232 nponsBoANTCHA HYSIb-MOLEMHbIM
kabenem yepes nepexogHuk RJ45-DBIM. lMpu 3arpy>xeHHon OC, NOAKKOYEHHON N HAaCTPOEHHON
CeTWN OOCTYN K CUCTEMHOW KOHCOM Linux MOXXHO nosy4nTb Yepe3 Ethernet nnm miniUSB (RNDIS)
no SSH. KoHconb 3arpy34dumka U-Boot focTynHa Tonbko no nHTepdency RS-232.

NHTepdencel USB n RS-232 He nMetoT ranbBaHNYeCKOM pa3Ba3ku. Bo nsbexxaHue
NMoBpeXXAEeHNA KOHTPOJIJIepa BCe noakoyaeMoe K HeMy obopyaoBaHue (KoMnbloTep,
ceTeBoe obopyaoBaHMe, 4AaTYUKK U Op.), UMeloLLee KieMMbl 3a3eMJIeHUs, A0/HKHO 6bITb
HaOe>XXHO 3a3eMJieHo.

[oCTyn K CUCTEMHOM KOHCOM Linux Ha KOMMblOTEPE NPOUCXOAUT HYepes NporpammMmy-TepMumnHan,
Hanpumep, PUTTY nan aHanoryHyio.

CeTeBble peKBU3NTLI 419 AOCTYNa K KOHCOIM Yyepe3 SSH yKa3aHbl B pa3gene #llapameTpbl ceTun
Ethernet
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5.3.1 BnokupoBaHue BbiBOAA COOOLLEHMA B KOHCOJIb NPU 3arpyske
KOHTpoOnnepa

Mpn Heobxo0ANMOCTN MOXKHO 3ab/I0OKMPOBaTh BbIBOA CO0OLLEHUN B KOHCOb RS-232 npu paboTe
3arpy3ydmka U-Boot n OC Linux (Bepcusa 3arpy3symka AosmkHa 6biTb U-Boot 2016.05-00238-
97183341 (Apr 26 2019) n HoBee).

BnoknpoBaHMe BbiBOAA YNPaBAsAeTCA OTAE/bHO ANS KOHCONM 3arpy3ydunka U-Boot n koHconm Linux
nyTem 3afaHnsa NnepeMeHHbIX OKpy>XXeHus 3arpysdunka U-Boot “silent” n “silent_linux”
COOTBETCTBEHHO. CAesiaTb 3TO MOXKHO M3 KOHCOJIM 3arpy34mKa, a Tak»Xe U3 KoHcoau Linux.

Onsa 6noknpoBaHns BbiBoAa B KOHCOMb RS-232 npu pabote OC Linux, Heobxoamnmo 3agaThb
rnepemMeHHy okpyxeHus “silent_linux” co 3Ha4yeHnem “yes”. INpn 3TOM BO3MOXHOCTb JOCTYyMNa K
KOHcoam Linux no SSH 4yepe3 nHTepdenc USB nnu Ethernet coxpanunTcs.

[ns 3afaHna nepemMeHHOn oKpy>XeHuns “silent_linux” n3 koHconm 3arpys4vmnka U-Boot Heobxoammo
BOMTW B KOHCOJIb 3arpy34mMka 1 nocsenoBaTesibHO BbIMOJAHUTb KOMaHA4b!:

setenv silent linux yes
saveenv
reset

[ns 3apaHna nepemMeHHon oKpy»XeHuns “silent_linux” n3 koHconm Linux Heobxognmo
nocsieqoBaTesibHO BbIMOJAHUTb KOMaHAbI:

echo 0 > /sys/block/mmcblkObootl/force ro
fw_setenv -c /etc/fw _env.eMMC.config silent linux yes

BbiBoa coobueHunit OC Linux B KOHCOJ1b, pacnoJlIoXXeHHYo Ha nopTe RS-232 npekpaTuTca nocne
nepesarpy3ku npubopa.

YT106bI BKIOUYMTL BbIBOA B KOHCOIb OC Linux, pacnonoxeHHyto Ha nopTe RS-232, Heobxoanmo
aHafnornyHelM obpa3oM 3ajaTb NepEMEHHYI0 OKpyXeHus “silent_linux” co 3Ha4yeHuem “no”.

Ons 6noknpoBaHUs BbIBOAA B KOHCOb Npu paboTe 3arpy3ymka U-Boot Heobxoammo 3agaTh
nepeMeHHyo OKpy>xeHus “silent” co 3HavyeHnem “1”. 1na 3afaHns NepeMeHHON OKPYXXeHUs
“silent” n3 KoHconm 3arpy3ymka U-Boot HeobxoanMo BONTY B KOHCOJIb 3arpy3ymka u
rnocsieqoBaTesibHO BbIMOJIHUTb KOMaHAbl:

setenv silent 1
saveenv
reset

[Ons 3afaHna nepemMeHHOon oKpy>xeHuns “silent” n3 koHconm Linux HeobxoaMmMo NnocnenoBaTesibHO
BbIMOJIHUTb KOMaHAbI:

echo 0 > /sys/block/mmcblkObootl/force ro
fw_setenv -c /etc/fw_env.eMMC.config silent 1

[ns BKAOYEHUS BbIBOAA B KOHCOJb 3arpy34duka U-Boot Heobxoanmo yaanmTb NepeMeHHyto
OKpy>XeHus “silent”, He yka3aB 01 Hee 3Ha4deHue. 3 KoHconun 3arpy3ymka U-Boot:

setenv silent
saveenv
reset
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N3 KoHconu Linux:

echo 0 > /sys/block/mmcblkObootl/force ro
fw_setenv -c /etc/fw env.eMMC.config silent

KopoTkoe coobLieHne NnepBnUYHOro 3arpy3ymka MLO He 6nokupyeTcs O AUNarHOCTUKN.

5.4 OTKNIO4YeHUue KOHCOoJIM Ha nopTy RS-232

B cny4vae, ecnm kK nopTy RS-232 Heobxoammo nogkno4nTb Kakoe-nnbo obopypnosaHue,
HeobXxoAnMO OTKIYNTL CNy>Xby getty, paboTatowyto Ha nopTy RS-232.

Ons oTKNoYeHns cny>Xbbl HeobxoANMO NepenTn Ha BKNAAKY «CnyX6bl» CUCTEMHON YyTUANTSI
nm60 BOCMOJIb30BaTLCS BbIMONHUTL OTKJIOYEHNE Yepe3 KOHCOJIb.

Ona oTKAYeHUs Yepes KOHCOJ1b BbIMOJIHUTE 0encTBus B YKa3aHHOM rnopsagke:

1. nogkNuMTECh K KOHTpOANepy Yepes nHTepdenc USB nnm Ethernet;
2. BbINOJIHNTE KOMaHAbI:

OTKJIlOYEeHNEe aBTO3arpy3kn cayxbbl Npu cTapTe KOHTpPoOAJIepa:
systemctl disable serial-getty@ttyS1

MaCKnpoBaHmne CJ'Iy)K6bI:
systemctl mask serial-getty@ttyS1l

OCTaHOBKa CNy>X0Obl:
systemctl stop serial-getty@ttySl

nepesarpyska KoHTpoJiepa:

reboot

5.5 MapameTtpsbl ceTn Ethernet
Mo ymonydaHuto nHtepgenc Ethernet ethO HacTpoeH Ha nosly4yeHne ceTeBbIX HacTpoek rno DHCP.
Ona nutepdgenca usb0 (RNDIS) ycTaHoBAEHLI cnefylouwme cTaTU4eCKne ceTeBble PEKBU3NTDI:

* IP-agpec: 192.168.7.1;
e Macka ceTtu: 255.255.255.252.

MpocmoTpeThb IP-agpec n opyryto ceTeByto KOHpUrypauuio ansa scex nHTepgerncos Ethernet
MO>XHO Ha BKJNlagke «CeTeBble NapaMeTpbl» CUCTEMHOW YTUAUTbLI WK B KOHCOAM Linux, Habpas
KOMaHAay:

ifconfig

3agaTb cTaTu4eckun IP-agpec nHtepdenca ethO MoXXHO Ha TOWM XKe BKNlagKe CUCTEMHON YTUANTI
nnbo B canne /etc/systemd/network/10-eth.network, Hanpumep:
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[Network]

DHCP=no
Address=192.168.10.100/24
Gateway=192.168.10.10

5.6 CucrtreMHas paTta, BpeMs

[ns yCTaHOBKM BpeMEeHUN 1 AaTbl cefyeT nepenTn Ha BKAaaky «[laTta n BpemMsa» CUCTEMHOMN
yTUANTbLI 1160 BOCMOJ/Ib30BaTLCS KOMAaHOOM:

date MMDDhhmmYYYY

roe

e MM - mecsay (1-12);

e DD - yucno (1-31);

* hh - yacel (0-23);

°* mm - MUHyTbI (0-59);
* YYYY - roga.

[Onsa coxpaHeHNs yCTAaHOBJIEHHOIO BPEMEHW U AaTbl B HYacaX peasibHOro BpeEMEHMU
BOCMOJIb3yNTeCb KOMaHAoN:

hwclock —w

Mpn NogKItoYeHN KOHTpossiepa K ceTu Ethernet n Hann4mn Beixofa B HTEpHET NponcxoanTt
CUHXPOHM3ALNSA BPEMEHWN C CEpBEPAMUN TOYHOI0 BPEMEHMN.

YacoBow Nosic ycTaHaB/IMBAETCS B cMCTeMHON yTunauTte nnbo B chaline /etc/profile nytem 3agaHus
rnepemeHHon okpy>xeHusa TZ. Hanpumep, export TZ="STD-5" (ans EkaTtepuHbypra).
5.7 poctyn K c¢hannam KOHTposiepa

[OocTyn K hannam n pecypcam KoOHTposiepa npn 3arpy>xeHHorn OC MOXXHO NONyYnTb
cnepywowmmm cnocobamum:

* yepes CUCTEMHYIO KOHCOJIb Ha nopTe RS-232;
* yepes CUCTEMHYIO KOHCOoJIb SSH-cepBuca (nopTbel Ethernet n USB);
* yepes sftp-cepsep (nopTbl Ethernet n USB).

0na ncnonb3oBaHUA CeTEBbLIX PecypcoB Heobxoaonmo HaCTPOUTb NogKK4HeHNE K CeTU Ethernet.

[ocTyn K ceTeBbIM pecypCaM KOHTpOJIIepa MOXXET BbITb OCyLLLECTB/IEH Yepe3 nopT miniUSB.
Opansep RNDIS co3pgaeT B KOHTpOI1Epe BUPTYyasbHbI ceTeBOn nHTEepdenc usbo.

[JaHHOoe nogkyeHne amynmpyeTt coegnHeHue Ethernet, Takum obpa3om, 4OCTYNHO CeETEBOE
MOAKJ/IIOYEHME K KOHTPOJIIEpY A1 ero NporpaMMmMpoBaHns U oTnagku, 4octyna K sftp un
CNCTEeMHON KOHCOM no SSH.

MoakoyYeHe KOHTpoOJIIEpa K KOMMNbOTepy no nHTepdgency USB nponssoantca kabenem
miniUSB - USB A, BxoasALWMM B KOMMJIEKT NOCTaBKM KOHTpoJI1epa.

[Ons nocTtyna KoMnbloTepa K KOHTposinepy no nHtepdency USB, Heobxoammo Ha KoMnbloTepe
yCTaHoBUTb apaneep RNDIS. Ecnn npn nogkntoveHnmn KoHTpoanepa kK OC Windows ycTaHOBKa
OpariBepa npoluna c owmnbkon, HeobxogMMo B guUcCreTHepe YCTPONCTB NMPaBO/ KHOMKOW MbILLN
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LWenkHyTb Ha ycTponcTtee RNDIS/Ethernet Gadget, BbibpaTb O6HOBUTH ApariBeEpbI, YyKa3aTb
BbInosIHUTE NMOUCK ApariBEPOB Ha 3TOM KOMIMbIOTEPE, 3aTEM BbibpaTb ApariBeEp U3 CINCKa yXKe
YCTaHOBJIEHHbIX ApaviBepos, rae BblbpaTb CeTeBbie agantepsl, 3roTosutesib Microsoft
Corporation, CeteBovi agantep Remote NDIS based Internet Sharing Device (To4Hoe
HanMeHoBaHMe gpanBepa MOXXET OT/INYaTbCA B 3aBUCMMOCTM OT Bepcum Windows), Ha)KaTb
Janee.

B cnyvae ycnewHown ycTaHOBKW B [TaHesn ynpasaenus | Cetb n MHTepHeT | CeTeBble
NoAK/I04YEHMS NMOSABUTCS HOBLIV CETEBON MHTEPMENC, B CBOMCTBAX UHTepdenca ybeanTecs, 4To
1vm no DHCP 6bin nonyyeH IP-agpec 192.168.7.2. NMpoBepuTb paboTy coeAVHEHMS Ha KOMMNblOTepe
KoMaHgoun ping 192.168.7.1.

Onsa poctyna K anaam KoOHTpoasiepa Yepes sftp-cepsep cnepyeT nosb3oBaThbCsa Unix-
coBMeCTUMbIM sftp-knnenTom. Nog OC Windows 3To MoxkeT bbiTb, Hanpumep, WinSCP, Total
Commander n T. n.

5.8 CuMBOJIbHble YCTPOMUCTBA NoOCJ/iefoBaTesNIbHbIX NOPTOB

Hu>xe npuBeneHoO COOTBETCTBME NOC/Ie0BaTe/IbHbIX MOPTOB KOHTPOJIJIepa MMEHaM CUMBOJIbHbIX
YCTPOWNCTB:

* RS-232 (cncteMHas KoHconb) - /dev/ttyS1;

* cybmMopynb nHtepdencos RS-485 nuHuna 1 (X1) - /dev/ttyS2;
* cybMoaynb nHtepgenco RS-485 nnHusa 2 (X2) - /dev/ttyS3;
» cybmonynb mogema GPRS - /dev/ttyS3;

* JlIOKaJsibHasa WWHa gna ceasm c cybmonynamm - /dev/ttySO0.

5.9 Bxop B KOHCOJIb 3arpy34uuKa U 3apiaHMe Naposisa Ossa BXoaa B Hee

015 BbINOIHEHNA HEKOTOPLIX AENCTBMN MOXKET NoHafobuTbCa BXOA B KOHCOJb 3arpy34dunka U-
Boot. [1ns Toro 4tobbl NOAYYMTb AOCTYM K KOHCOJIN 3arpy3ymka Heobxoanmo noakaodnTb
KOHTPOJI/IEP K TEPMUHAY KOMMblOTEpPa Yepes nHTepgenc RS-232. 3atem BKAKYUTb KOHTPONEpP
1 B MOMeHT paboTbl 3arpy3ymka npu nossneHnn coobueHnsa «Enter password to abort autoboot»
BBECTM Napoib 4719 BXO4a B 3arpy34dmk. Ha BBo4 napons gaeTcd orpaHu4eHHoe Bpems. o
yMos4aHuo - 1 c.

MaposieM Mo yMO4aHMIO ABAAETCA CUMBOJT «Npoben». To ecTb, 4TOObl BOMTW B KOHCOJ1b
3arpysyvka Heobxo4MMO Ha TepMUHale KOMMNbOTEpPa HaXXUMaTb Kiasuwy «npoben» oo
nosiBfIeHNA nNpurnaweHns koHconu: AGAVA6432.40#. I3MeHUTb Naposib 4J1 BX0O4a B 3arpy34umk
MO>XHO Ha4YMHasa C Bepcum 3arpy3ydmka U-Boot 2016.05-00238-g7183341 (Feb 13 2020 - 12:57:18
+0500) n HoBee..

MoaopobHo paboTa c 3arpy3vnkom U-Boot onncaHa B AOKYMEHTaUMKM, pa3MeLLeHHON Ha canTe
https://www.denx.de/wiki/DULG/Manual.

Maponb ans Bxoga B U-Boot xpaHMTCA B nepeMeHHon oKpy»xeHus «bootstopkey». [19 n3aMeHeHMs
naposis AOCTYMNa K KOHCOMWN 3arpy3ymKka HY>KHO U3MEHUTb NepeMeHHyo okpy»xeHus U-Boot
«bootstopkey». CoenaTb 3TO MOXXHO B KOHCOJIN 3arpy34nka, a TakxKe B KOHCOM Linux.
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Mpwn 3agaHnM Napons cnenyeT yYnuThbiBaTb, YTO HA BBOA Maposisd OTBOOUTCS onpenesieHHoe
BpeMs, 3afaHHOEe B NnepeMeHHoN okpyxeHunsa U-Boot «bootdelay» B cekyHgax. lNMpu ycTaHoBKe
OJINHHBIX 1 CJIOXKHbIX Naposen HeobXoANMO YCTaHOBUTbL COOTBETCTBYHOLLLEE BPEMS, OCTAaTOYHOE
05 BBoAa Napos, 4Tobbl 6bls1a BO3MOXKHOCTbL BOMTM B KOHCOJ1b 3arpy34umKa.

Ons n3amMeHeHWs Naponsa BXoda B 3arpy3ymk, Hanpumep, Ha «abcl23» n BpeMeHn BBOA4a Naposs
Ha 5 cek. B KoHconun U-Boot Heobxoammo nocnenoBaTesibHO BbIMOJIHUTL KOMaHbl:

setenv bootstopkey abcl23
setenv bootdelay 5
saveenv

reset

Ons n3ameHeHUs Napons B KOHCOAM Linux Heo6XxoaMMo NnociefoBaTes/IbHO BbIMOJIHUTL KOMaHabI:

echo 0 > /sys/block/mmcblkObootl/force ro
fw_setenv -c /etc/fw_env.eMMC.config bootstopkey abc123
fw setenv -c /etc/fw env.eMMC.config bootdelay 5

[ns Bo3BpaTa 3HAYEHUI MO-yMO4aHW0, HeobxoaMMo BbINOJHUTL B KoHcoaun U-Boot:

setenv bootstopkey
setenv bootdelay 1
saveenv

reset

B KOHCO/M Linux:
echo 0 > /sys/block/mmcblkObootl/force ro

fw_setenv -c /etc/fw _env.eMMC.config bootstopkey ' '
fw_setenv -c /etc/fw env.eMMC.config bootdelay 1

5.10 KanubpoBKa CEHCOPHOro 3KpaHa

B cny4ae oTCyTCTBUSA UM HETOYHONM peaKkLuun Ha HakaTue sKkpaHa CeHCOPHOM naHenu,
HeobX0ANMO BbIMONHUTL €€ KaImbpoBKY Yepes CUCTEMHYI YTUANTY AMB0 U3 CUCTEMON KOHCONMU
C noMoLLbio KoMaHAbl ts_calibrate:

ts calibrate
MpoBepnTb TOHYHOCTb KanMbpPOBKM MOXKHO KOMaHOM:

ts_test

6 OOHOoBJIEHMEe NPOrpaMMHbIX KOMMOHEHTOB

Mpunbop nocTaBnsieTcs C yCTaHOBNEHHbIM HEOHXOANMMBIM NPOrpaMMHbIM obecneyeHneMm. Ecnn B
npouecce akcnayaTaumm npubopa BO3ZHNKHET HEO6X0OMMOCTb OOHOBIEHUS CUCTEMHOI O
nporpamMMHoro obecneyerHus, cnenyeTt obpaTUTLCS Ha NpPeanpUATUE-U3rOTOBUTEb.

O6bHoBNEHME NpUKIagHOro NporpaMMHoro obecneyeHns OCTYMNHO NOMb30BaTeNto, B
3aBUCMMOCTU OT UcnosiHeHus Mpubopa, ¢ NnomoLbio cpeabl pa3paboTkn Agava nnm CODESYS.
Tak)xe obHoBNeHMe NpuknagHoro MO ans Bcex ucnonHeHunn npubopa AOCTYMHO Yepe3
CUCTEMHYIO YTUJINTY.
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6.1 OO6HoBneHue npoekta AgavaPLC c ncnosb3oBaHmeM CUCTEMHOM
YTUAUTDI

Ona obHoBneHnsa npoekTa AgavaPLC c nomowbto USB-Flash HakonnTena Heobxoamnmo
Mpon3BecTun cnepytoline gencTemna B yKkasaHHOM Nopsiake:

1. NogrotoBbTe USB-Flash HakonuTenb, NpeaBapnTesibHO OTopMaTUPOBaB ero B hansoByto
cnctemy FAT32.

2. NMomecTnTe apxms ¢ obHoBNEeHMEM B KopeHb USB-Flash HakonuTens.

3. Nepe3arpy3nTe NaHenb onepaTopa, BO BPEMS nepesarpysku Bo BpeMs oTobparkeHuns
norotuna AFABA 1 o4HOKPATHOrro 3ByKOBOI0 CUrHala OCyuweCcTBUTE OAJINTENIbHOE Ha)kaTue
Ha CEHCOpPHbIN 3KpaH 40 NOBTOPHOIr0 3ByKOBOIr0 CUrHana.

4. Beegnte naponb: 111111.

5. MepengnTte Ha Bkaaky «O6bHoBneHne». MoaknounTte USB-Flash HakonuTens kK USB
pasbeMy Ha 3agHen CTopoHe naHenn Hanpamyto (ansa AFABA MO-50), nam kK miniUSB
pasbeMy Ha nepenHen CTopoHe Yyepes Yepes nepexogHuk USB-OTG (pona AFABA M0-40).
BbibepuTe B cnncke annoB apxmB C 0OHOBNEHUEM, HAaXKMUTE KHOMKY «OBHOBUTb».
Ooxantecb coobueHna «O6HOBEHNE YCNELWHO» U HaXKMUTE KHOMKY «OK»,

6. MepengnTte Ha BKIaaKy «lMepe3anyck» U HaXXMNTE KHOMNKY «lMepe3anyck». MNocne
nepesarpy3ku naHenu byneT 3anyuweHo obHOBNEHHOE NporpaMMHoe obecneyeHue.

7 CyOmoaynu paclumMpeHus

Mpunbop nMeeT MOAY/IbHYIO apXUTEKTYPY, MO3BOJIAIOLLYI0 YCTaHaBANBATbL B CJIOTbl pacLUMpPeEHUS
cybmoaynun BBoAa-BbIBOAA PA3/IMYHOIO TUMA.

Caor vA» Caor wDe

L 1 ] F 1

Caer «Be ‘ Caor vk

Caor aCw

| [ o

Cybwoay.m
A

PacnonoxxeHune cybmonynen

Bcero Mo>XxHO yCTaHOBUTbL [0 LWecTun cybmoaynei BBoaa-sbiBoaa. C/ioThl UMEIT YC/I0BHOE
obo3HayeHme «A», «B», «C», «D», «<E» n «F».

HekoTopble cy6Mo,uyn|/| He UMeIOT rasibBaHN4YeCcKon pa3Ba3ku. Bo nsbexaHue noppexmaneHus

npubopa BCe nogkyaemoe K HeMy obopyaoBaHue (KoMnbloTep, ceTeBoe obopyaoBaHue,
OAaTYMKN 1 4p.), UMeloLLee KJ1ieMMbl 3a3eMSieHNs, JOJIXKHO BbiTb HaeXXHO 3a3eMJIEHO.
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rajibBaHN4eCKoWn N30a9LUN.

He ponyckaeTcs npoTekaHue Mo uensm npubopa napasnTHbIX TOKOB U NMepeHanpsiXxeHui,
Bbl3BaHHbIX HEK@YeCTBEHHbIM 3a3eMJ/IeHNEeM NOAK/I0YEeHHOro 0bopynoBaHUA U APYruMu
npuymHamu. NMpu HeobxoANMMOCTU CliefyeT UCMO/Ib30BaTh BHELIHWE YCTPONCTBA

nuTaHum npmnbopa.

YcTaHOBKa 1 U3BJieyeHne cy6Mo,u,yne|7| OOJI>KHa BbIMNOJIHATLCA TOJZIbKO MNMpuW OTKJIIOYEHHOM

7.1 Twunbl cybMmonynewn

docs.kb-agava.ru

O6o3Ha4YeHue OnucaHue Tun MpumeuaHue

Cybmoaynu aHanoroBbiX BXO4,0B/BbIXO40B

Al 4 Bxopa Tok: 4-20 MA, 0-20 MA, [MorpewHoCTb
0-5 mMA n3mepenns 0.5 %

AIO 2 Bxoga HanpskeHne: 0-10 B [MorpewHocTb

n3mepenns 0.5 %

2 BbIXoAa
0na TOKOBOro Bbixoaa
Ry = 500 Om

TMP 2 Bxofa TepMoOCONPOTUBNEHUSA: Rmax = 3900 Om
Pt100, Pt1000, 50M, Upax = £70 MB
100M, 5011, 100MM.

To4yHoCTb 0.5 %
Tepmonapsbl: TXK(L),
TXKK(J), THH(N), TXA(K),
TNMN(S,R), TAP(B),
TBP(A-1, 2, 3), TMK(T)

TMP4 4 Bxopna TepMoCONpPOTUBIEHUS: Rimax = 3900 Om
PthO, PthOO, SOM, TO"lHOCTb 05 %
100M, 5011, 100MM.

TMP4L 4 Bxopa TepmoconpoTuBieHUSA: Rmax = 450 Om
Pt100, 50M, 100M, 50”, To4yHocTb 0.25 %
1o0nm.

T™MC 2 BXoja KaHan 1: Rmax = 3900 Om
TepMOCONpPOTUBNEHUS:

Upax = +70 mB
Pt100, Pt1000, 50M,
100M, 5011, 100MM. To4HOCTb 0.5 %
Tepmonapbl: TXK(L),
TXKK(J), THH(N), TXA(K),
TNMN(S,R), TAP(B),
TBP(A-1, 2, 3), TMK(T)
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KaHan 2: MocTosiHHOe
Hanps>xeHune +/-1600mMB

U, .y = 1600 MB

ma

ToyHocTb 0.5 %

Cy6MO}J,yJ'II/I ANCKPETHbIX BXO[0B/BbIXOL0B

DI

4 Bxopna

Cyxoi KOHTaKT

pynnoBas
onTopa3BsA3Ka

u =248B,1I =1

KOMM. KOMM.

MA

Dl6

6 BXOO0B

Cyxon KOHTaKT

pynnoBas
onTopasBsi3ka

u =248B,1I

KOMM.

MA

|
=

KOMM. —

DO

4 BbIXxoAa

OTKpbITbIV KOJIJIEKTOP

[pynnoBas
onTopa3BsA3Ka

u =248B,1I =

KOMM. KOMM.

200 mMA

SIM

2 BbIXx04a

CumucTtop

OnTopa3Bs3Ka C
rnepeksayeHneM yepes
HOJb

u = ~2208B, |

KOMM.

=2A

KOMM.

SIM3

3 BbIX04a

CumucTtop

OnTopa3sBssKa C
rnepekalyeHneM yepes
HOJb
u

KOMM.

=2A

~2208B, |

KOMM.

2 BbIX04a

KOHTaKTbl pene

u

KOMM.

=2A

~2208B, |

KOMM.

R4

4 BbIxoOa

KOHTaKTbl pene

u

KOMM.

=2A

~2208B, |

KOMM.

DO6

6 BbIXOO0B

OTKpbITbIN KOJIJIEKTOP

(ynpaBneHve waroBbiM
oBUraTenem)

[pynnoBas
onTopa3BsA3Ka

u =248B,1I =

KOMM. KOMM.

200 mMA

DO6L

6 BbIXOO0B

OTKPbLITLIN KOJIIEKTOP

pynnoBas
onTopasBs3Ka

u =248B,I

KOMM.

200 MA

KOMM.
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ENI 2 nByxda3HbIX BX0Aa Cyxomn KOHTaKT pynnoBas
onTopas3Bs3Ka

U =248, | =1

KOMM. KOMM.

MA

NHTepdencHble cybmoaynm

232/ETH 1 x Ethernet 10/100 MoxeT 6bITb
MbwuTt yCTaHOBJIEH TOJILKO
oauH cybmonynb

1 x RS-232
M TONIbKO B CJQIOT «D»

RS-485 2 KaHana 2 X RS5-485 MoxxeT bbITb
yCTaHOBJIEH TOJILKO
oauH cybMopynb.

OpHoBpeMeHHasn
paboTta c cybmonynem
GPRS He

AonyckKaeTcsa

pynnoBas
onTopa3BsA3lka. CKoOpoCTb
00 230400 6uT/c

CAN 1 kKaHan 1 x CAN MoxeT 6bITb
yCTaHOBJIEH TOJILKO
oAMH cybmMopaynb.

[pynnoBas
onTopa3Bs3ka. CKOpoCTb
no 1 Méut/c

GPRS 1 x GPRS MoxeT bbITb
YCTaAHOBJIEH TOJILKO
oAuH cybmoanynb B
cnot A.

OpHOoBpeMeHHasn
paboTta c cybmonynem
485 He

AonyckKkaeTcsa

220V MnTtaHne ot ceTn 90-265 | YcTaHaBAnBaeTCcs B CNOT
B nepemMeHHOro nan «C» Mpun U3roToBJIEHNN

npubopa
MOCTOSIHHOT O TOKa.

YacToTa nepemMeHHOro
TOKa

no 63 I'y. HommnHaneHoe
3HaveHune: ~220 B, 50
My
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24V

MntaHue oT 24 B
MOCTOSIHHOI O TOKa.

Be3 rasbBaHN4YeCcKon
n3oaaummn

7.2 CybmMmopynb aHanorosBbix Bxoaos Al

Cy6MO}J,y}'Ib aHasnorosbIx BXoAos Al npeaHasHa4yeH 419 BBOAA A0 YeTbipex YHUPULUMNPOBAHHbLIX

aHaJ1I0roBbIX CUTHA/I0B TOKa U HaMnpaxeHn4. Ka)abln KaHan MOXXeT ObITb nHOonBMAOyaJibHO
HaCTpoOeH Ha nNpunemM TOKOBOIro CUrHasa Unnm CUrHana Hanpsa>xeHuns.

7.2.1 TexHuU4YecKMe XapaKTepucTUKu cybmoapynsa

{{#figure: | label = PucyHok 1.2 | content =

Monyne AT
X1 (X2)
lens | Kour.
Bx.1(3) 1 4-20MA/0-10B
.ofm. 2
gz:.zm 3 4-20MA/0-10B

Npumewanmne :

Kounr.2 paswsemMor X1 u X2 ob6menuHeH

¥ coemuHeH C obupa npubopa.

Cxema nofkto4yeHns cybmonynsa aHanorosbix Bxogos Al

3}

TexHn4yeckne XxapakTePUCTUKN cybmoayna aHanoroebix Bxoaos Al:

MapameTp

3HavyeHue

Yuncno BXOAHbIX KaHa0B

4

Tvn BXOOHbIX KaHasNoB

Tok: 4-20 MA, 0-20 MA, 0-5 MA

Hanps»xenne: 0-10 B

MNpenen 0OCHOBHOW NPUBELEHHON NOrpeLwHocTn, % 0.5

BxogHoe conpoTuBNEHME KaHanla namepeHunsa Toka, | 100

Om

BxoOHOe conpoTMB/IEHNE KaHala n3MepeHus 70
Hanps>xeHuns, He MeHee, KOM

MNoCcToAHHaA BpeMeHN N3MepeHuns, Mc 67

BpeMms onpoca cybmonyns, He 6onee, McC 10
FanbBaHW4YecKasa n3onauns OTcyTCcTBYET

MNoTpebneHne oT BHYTPEHHEro NCTOYHUKa 24 B, He
6onee, MA

0 (oTcyTcTBYET)
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7.2.2 Ha3HayeHMe KOHTAKTOB pa3beMoOB cybmopyns

Ha3Ha4eHe KOHTaKTOB pa3beMoB Cy6MO,EI,y1'IF| aHaorosbix BXoOos Al:

Pa3zbem KoHTakKT

Ha3sHa4yeHue

X1

AHanorosbii Bxog 1

obLwmn "

AHanoroBbIn BXon 2

X2

AHanorosbIi BXon 3

o6wmin®

1
2
3
1
2
3

AHanorosbin BXxon 4

* o
O6uime KOHTaKTbl cybMoayns coeqmnHeHbl Mexxay cobo.

7.3 CybmMmopynb aHanoroBbiX BXoaoB / BbixogoB AlO

Cybmoaynb aHanorosbix BXoA0B / BbixoAoB AlO npefHa3HavyeH 0S8 BBOAA ABYX U BbiBOAA ABYX
AHaNOroBbIX YHUPULNPOBAHHbLIX CUFTHAI0B TOKa N HanpsXXeHuns. Kaxablh BXogHOW nnbo
BbIXOAHOW KaHas MoXeT 6bITb MHANBUAYaIbHO HAaCTPOEH Ha paboTy C TOKOBbIM CUrHaIOM UK

CTHaJIOM HanpsaxXeHuns4.

7.3.1 TexHuU4YecKMe XapaKTepucTUKu cybmoaynsa

BXOAKMe CHINanM

4-20MA/0-10B

—O 4-20MA/0-10B

BMXORHMO CHIHANM

- 4-20MA/0-10B

L4 4-20xa/0-108

Moayns AIO
X1
Uens KonT.

Bx.1 1

Bx.2 2

o0 3

Bux.1 4

Bux.2 5

.obx | 6

N2
Npumevanse :

Kour.3 m 6 passema X1 obmenmMHeHs
1 coenuHeHn c ofupm npubopa.

CxeMa nofkyeHns cybmMonyns aHanoroBbix BX00B / Bbixogos AlO

TexHn4yeckne xapakTepucTukmn cybmoaynsa aHanorosbix BXoA0B / Bbixonos AlO:

MapameTp 3HayeHue
Yumcno BXOOHbIX KaHanoB 2
Yncno BbIXOAHbIX KaHas10B 2

Tun BXOAHbIX U BbIXOAHbLIX KaHasioB

Tok: 4-20 MA, 0-20 MA, 0-5 MA

Hanps»>xeHwne: 0-10 B.

ToKa, OM

Mpepen 0OCHOBHOM MPUBELEHHOW MOrPELUHOCTH 0.5
BXOAHbIX KaHasoB, %
BxogHoe conpoTUBAEHNE KaHa/lOB U3MEpPEHUNS 100
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BxogHoe conpoTuBIeHNE KaHa/l0B U3MepeHuns 70
Hanps>XeHus, He MeHee, KOM

NocTosAHHas BPEMEHU n3MepeHns, Mc 67
ConpoTuMBIEHNE HArpPy3KM TOKOBbLIX BbIXOO0B, HE 500
6onee, OM

MuHUManbHoe 3Ha4YeHMe BXOAHOro conpoTusaeHnsa | 600 Om
ons sbixoga 0-10 B

BpeMs yCTaHOBNEHWNS BbIXOOHbIX CUTHAN0B, MC 24
Bpems onpoca cybmonyns, He 6onee, McC 10
FanbBaHU4YecKasa n3onayns OTcyTCcTBYET

MNoTpebneHne oT BHYTPEHHEro NCTOYHUKa 24 B, He | 51
6onee, MA

7.3.2 Ha3HayeHMe KOHTAKTOB pa3beMoB cybmopyns
Ha3Ha4yeHne KOHTaKTOB pa3bemMa cybMoayns aHanorosbix BXo4oB / Bbixogos AlO:

Pasbem KoHTaKT HasHaueHue
X1 AHanorosbi Bxopg 1
AHanorosbIn Bxopg 2
06Lwmin”

AHasnorosbI Bbixon 1

AHaNOroBbIN BbIXOL 2

SO u AW N

o6wmnin®

* -
O6uwme KoOHTakKTbl cybMoaynsa coeamnHeHbl mexay cobon.

7.4 Cybmopynb usmepeHusa temnepatypsol TMP

Cybmonynb nsMmepeHust TemnepaTypbl TMP npegHasHayeH ANns BBo4a A0 ABYX CUrHaNoB
TEPMOMETPOB COMPOTUBIIEHNSA N TEPMOISIEKTPUYECKUX Npeobpa3oBaTenen.

Ka)kablil KaHa/l MOXKeT 6bITb MHAMBUAYANILHO HACTPOEH Ha MPUEM CUTrHana oT
TepMoCconpoTUBAEHUs nan Tepmonapbl. CybMoaysib OCHALLEH NPY>XUHHLIMW pa3beMaMu s
NoAKJlOYeHNS NMPOBOAOB AATHYMKOB. TepMonapa NoaK/toyYaeTcs No ABYXMPOBOLHOW CXeEME,
TEPMOCOMNPOTUBSIEHNE - MO TPEXTMPOBOLHOW.

MopkntoyeHne TepMmonap K Nnpubopy [OJHKHO MPON3BOANTHCS C MOMOLLLIO CrieuaibHbIX
KOMMNEHCALMOHHbIX (TEPMO3/1eKTPOAHbIX) MPOBOAOB, U3rOTOBNEHHbIX N3 TEX XXE CaMbIX
MaTepuasoB, 4TO 1 TepMonapa. MNpn coegnHEHNN KOMMNEHCAaLNOHHbIX MPOBOAOB C TEPMONApPON 1
npnbopoM HeobxoanmMo cobnofaTb NOASPHOCTL. [pn HapyLLUEHWN YKa3aHHbIX YCJ0BUN MOTYT
BO3HWKATb 3HAYMTEIbHbIE NOrpeLLlHOCT Npu n3MmepeHun. Bo nibexxaHve BanaHMa noMmex Ha
N3MEPUTENbHYIO YacTb Mpubopa nnHUto cBa3m npmbopa C 4ATYMKOM peKOMeHOyeTCs
3KpaHMpoBaTb (CM. PUCYHOK). ONNeTKY 3KpaHa cnefyeT CoeiHATb B 04HOM To4Yke C obuien
CUrHanbHoM Uenbto npubopa. B KavecTBe obLLEeN CUTHANbLHOW Lenn MOXXET BbICTyNaTb KOHTaKT 2
X2 cybmonynsa 6noka nutaHusa 220V nnm KoHTakT 2 X1 cybmonyns 6noka nutanma 24V. OnneTka
9KpaHa fos/mkHa bbITb HageXXHO N30JIMPOBaHa OT 3NIEKTPUYHECKOr0 KOHTakKTa C ApyruMu
NPOBOAHMKAMN U IeMEHTaMN MeTalJIN4eCKUX KOHCTPYKUNIA. He fonyCcKaeTcs NCNosib30BaTb
TepMonapbl C HEM30/MPOBAHHLIM pabo4ynM cnaem.

docs.kb-agava.ru cTp. 251358



PykoBoacTBo no skcnayaTauun AFABA MO-40

0N MOHTa)ka UIN [eMOHTaX<a NpoBoa HeEO6X0AMMO OTBEPTKOWM HaaTb HA COOTBETCTBYIOLLNNA
A13bI4OK pa3beMa. BCTPOEHHbIN AaT4YnK TeMMNepaTypbl X0JI04HOI0 Cras pacrosioXKeH B
HenocpeacTBEHHOM 6/1M30CTU K pa3bemMam.

7.4.1 TexHuU4YecCKMe XapaKTepucTuKu cybmoapynsa

Mogyne TMP Moaynes TMP
X1(X2) X1 (X2)
Uens Koxr. Uens XonT.
bx.1/+ | 1 bx.1/+ | 1 4
px.2/- | 2 Ent px.2/- | 2 .
Bx.3 3 Bx.3 3 I
R -p [ : 5
—Ryx] W otw, cwrm
MoaxnawyenHe TePMOCONPOTHRIGHKS Nogxnoyenue TepMonaps

CxeMa nofkoveHus cybmonyna nsmMepeHus Temnepatypbl TMP

TexHnYeckmne xapakTepucTukn cybmonyns namepeHus temnepatypbl TMP:

MapameTp 3HavyeHue

Yncno BXOOHbIX KaHas0B 2

Twn BXOAHbIX KaHa10B TepmoconpoTusneHus: Pt100, Pt1000, 50M, 100M,
501, 1000M.

Tepmonapsl: TXK(L), TXKK(]), THH(N), TXA(K),
TAMN(S,R), TNP(B), TBP(A-1, 2, 3), TMK(T)

Mpenen oCHOBHOM NPMBEOEHHON MNOrpeLwHoOCcTn, % 0.5

[nana3oH nsmepsiemoro conpotmsieHuns, Om 0 - 3905
N3MepuTenbHbIN TOK A9 TEPMOCONPOTUBEHUN, He | 1

b6onee, MA

CxeMa noakJto4eHN TepMOCONPOTUBIEHNSA TpexnposogHas
[Ovana3oH nsMepsemMoro Hanpsa>xeHus, MB -70 ... +70
Cxema nogkJwo4yeHus Tepmonap [ByxnposogHas
Monoca nopassieHNa peXxekKTopHoro gunabTpa, Ny oT 49 po 51

Koadhh. nogaBneHns pexxekTopHoro cunbTpa, dB 62

MocTosHHas BpemeHn ®HY, ¢ 2,0
Bpems onpoca cybmoayns, He 6onee, MC 10
ManbBaHM4yecKasa n3onsaumsa OTcyTcTBYET

MoTpebneHne oT BHYTPEHHEro NCTOYHUKA 24 B, He | 0 (oTCyTCTBYeT)
6onee, MA

7.4.2 Ha3HayeHMe KOHTAKTOB pa3beMoOB cybmopyns

Ha3HayeHne KOHTaKTOB pa3beMoB cybMoayns nsmepeHus TemnepaTypbl TMP:

Pazbem | KoHTtakT | HazHaueHue

X1 1 KaHan 1. TepMmoconpoTusieHne nsmeputesnbHbii Bxoa 1 / Tepmonapa «+»
2 KaHan 1. TepMoCONpOTMB/IEHNE N3MEPUTENbHbLIN BXoA 2 [ TepMonapa «-»
3 KaHan 1. TepMOCONPOTUBIEHNE N3MEPUTESbHbLIN BXOoA 3
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X2 1 KaHan 2. TepMoConpoTuBeHne nsmeputesnbHbii Bxoa 1 / Tepmonapa «+»
2 KaHan 2. TepMoCOnNpoTuUBIEHE U3MEpUTENbHbIN BX0o4 2 / TepMonapa «-»
3 KaHan 2. TepMOCONPOTUB/IEHNE N3MEPUTESbHbLIN BXOA 3

7.5 Cybmopynb nusmepeHusa temnepatypsl TMP4

Cy6bMoaynb namepeHuns TemnepaTypbl TMP4 npegHa3HayeH A BBOAA [0 YeTbIpeX CUrHaJoB

TEPMOMETPOB COMPOTUBNIEHNS.

Cy6bMoLy /b OCHALLEH MPY>XUHHBIMU pa3beMamm

ONs NOAKNOYEHNS NPOBOAOB AATHYMNKOB.

TepMOCOHpOTVIBJ'IeHVIFI noAaKJIlo4akoTC4A no TpeXHpOBOﬂHOﬁ cxeme.

Onsa MOHTa)Ka nan geMoHTaxka npoesoaa Heobxoanmo OTBepTKOI‘il HaXXaTb Ha COOTBeTCTBy}OLLI,VIIZ

A3bl4OK pa3beMa.

7.5.1 TexHu4YecKMUe XapaKTepuCTUKMu cybmoapynsa

Mogyns TMP4

X1
Uens )-(our.
Bx.3 12
sz [ 1 |~
Bx.1 10
Bx.3 9
2| o |—
Bx.1 7
Bx.3 6 p——
Bx.1l 4
Bx.3 3
Bx.1l 1

NogxkmoUeHue TEePMOCONPOTHBIEHMA

CxeMa noaksoyveHust cybmonyns namepeHns temnepaTtypbl TMP4

TexHn4yeckne xapakTepucTukn cybmoaynsa nsmepeHna temnepatypsl TMP4:

MapameTp 3HauyeHue

Yuncno BXoAHbIX KaHanoB 4

Twn BXOAHbIX KaHa10B TepmoconpoTusneHuna: Pt100, Pt1000, 50M, 100M,
50M, 100N

Mpenen oCHOBHOM NPMBEOEHHON MNOrpPeLHOCT, % 0.5

Onana3oH nsmepsseMoro conpoTuaaeHuns, Om 0 - 3905

N3MepuTenbHbIN TOK ANa TepMOCONPOTUBAEHU, He | 0.5

6onee, MA

CxeMa NOoAKJIYEeHMNS TepMOCONPOTUBIIEHUSA TpexnpoBofHas

Monoca nopassieHNa peXxekKTopHoro guabTpa, Ny oT 49 po 51

Koadhdh. mopaBneHns pexxekTopHoro unsTtpa, dB 62

MocTosiHHas BpemeHun ®HY, ¢ 2,0

Bpems onpoca cybmonyns, He 6onee, Mc 10

afbBaHMYeckas n3onsums OTcyTcTBYeET
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MoTpebneHne oT BHYTPEHHEro NCTOYHWKa 24 B, He 0 (oTcyTcTBYET)
6onee, MA

7.5.2 Ha3HayeHMe KOHTAKTOB pa3beMoOB cybmopyns

Ha3HayeHMe KOHTaKTOB pa3beMoB CcybMoaynsa namepeHnsa temnepaTtypsl TMP4:

Pa3zbem KoHTaKT Ha3HauyeHue
X3

KaHan 1. TepmMoCOnNpoTUB/EHNE N3MepUTESNbHbIN BXOA 1

KaHan 1. TepMOCONpPOTUBIIEHNE U3MEPUTESbHbBIN BXO 2

KaHan 1. TepMoConpoTuB/EHNE N3MEPUTESIbHbIN BXOL 3

KaHan 2. TepMoconpoTmnBeHNE N3MepUTENbHbIN BXxoa 1

KaHan 2. TepMOCOnNpoTUB/IEHNE N3MEPUTESIbHbIA BXOL 2

KaHan 2. TepMoConpoTUBJIEHNE N3MEPUTESIbHbIN BXOL 3

KaHan 3. TepMoConpoTuB/eHEe nsMmepuTesbHbIi BXoA 1

KaHan 3. TepMoConpoTUB/IEHNE N3MEPUTESbHbIA BXOL 2

O o N Ol W|IN |

KaHan 3. TepMoCOnpoTMBAEHNE N3MepPUTENbHBIN BXOA, 3

=
o

KaHan 4. TepMoConpoTnBEHNE N3MEPUTENbHbIN BXoa 1

=
=

KaHan 4. TepMoCOnNpoTMB/IEHNE N3MEPUTENbHbIN BXOA 2

=
N

KaHan 4. TepMOCONpPOTUBJSIEHNE N3MEPUTESbHbIA BXOL 3

7.6 Cybmopynb nusmepeHusa temnepatypbl TMP4L

CybMoaynb nsmepeHus TemnepaTtypbl TMP4L npegHa3HavyeH 415 BBOAA A0 YeTbIpeX CUrHaN0B
TEPMOMETPOB COMPOTUBJIEHUS.

CybmMoay/b OCHALEH NMPYXXWHHLIMU pa3beMamu 4158 NoAKI0YEeHNA NPoBOAOB AAaTHMKOB.
TepMOCONpPOTUBIEHNS MNOAKIIIOYAOTCA MO TPEXNPOBOAHON CXeME.

[na MOHTa)ka Ui gemMoHTa)ka NpoBoAa HeobXoAMMO OTBEPTKOWN HaXaTb Ha COOTBETCTBYIOLLMNA
A3bIYOK pa3beMa.

7.6.1 TexHuU4YecCKMUe XapaKTepuCTUKMu cybmoapynsa

Monyns TMP4

X1
TUens | Kot .
Bx.3 12 P
ma
Bx.1 10
Bx.3 9
Bx.1 7
Bx.3 6 [
Bx.2 S Jiv:
Bx.1l 4
Bx.3 3
Bx.1 1

NogknoueHue TEePMOCONPOTHBIIEHMIM

CxeMa noakso4veHusi cybmonyns namepeHuns temnepatypbl TMP4L

TexHn4yeckne xapakTepucTukn cybmoaynsa nsmepeHna temnepatypsl TMP4:
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MapameTp

3HauyeHue

Yucno BXOAHbIX KaHas10B

4

Twn BXO4HbIX KaHa0B

TepmoconpoTusneHns: Pt100, 50M, 100M, 5001,
1001

Mpenen 0oCHOBHOW MpUBELEHHOW NorpewHocTn, % 0.25

[dunana3oH nsmepsiemoro conpotmsieHuns, Om 0-450
N3mepunTenbHbIN TOK 419 TEPMOCONPOTUBIIEHUI, HE 0.5

6onee, MA

CxeMa noakJo4eH TepMOCONpPOTUBIEHNSA TpexnposBogHas
lMonoca nogaBneHUs peXxeKTopHOro gpuneTpa, Ny oT 49 po 51
Koadhd. momaBneHns pexxeKkTopHoro dunsTtpa, dB 62

MocTosiHHas BpemeHun ®HY, ¢ 2,0

BpeMms onpoca cybmonyns, He 6onee, McC 10
FanbBaHW4YecKasa nsonauns OTcyTCcTBYET

MNoTpebneHne oT BHYTPEHHEro NCTOYHUKa 24 B, He
bonee, MA

0 (oTcyTcTBYET)

7.6.2 Ha3HayeHMe KOHTAKTOB pa3beMoB cybmopyns

Ha3HayeHVe KOHTaKTOB pa3beMoB cybMoaynsa nsmepeHnsa temnepaTtypbl TMP4:

Paszbem KoHTakT Ha3sHauyeHue

X3 1 KaHan 1. TepMoConpoTuBJieHEe n3MepuTesbHbIi BXoA 1
2 KaHan 1. TepMoCconpoTmnBEHNE N3MEPUTENbHbIN BXOA 2
3 KaHan 1. TepMoConpoTUB/EHNE N3MEPUTESIbHbIA BXOL 3
4 KaHan 2. TepMOCONpoTUBSIEHNE N3MEPUTESNbHLIN BXOoA 1
5 KaHan 2. TepMoConpoTUB/IEHNE N3MEPUTESIbHbIN BXOL 2
6 KaHan 2. TepMoConpoTnB/IEHNE N3MEPUTENbHbIN BXoa 3
7 KaHan 3. TepMOCONpPOTMBAIEHNE N3MEPUTENbHbIN BXoA 1
8 KaHan 3. TepMoConpoTuB/IEHNE N3MEPUTESIbHbIN BXOL 2
9 KaHan 3. TepMoConpoTmnBeHNE N3MEPUTENbHbIN BXoa 3
10 KaHan 4. TepMOCONMpPOTUBJSIEHNE N3MEPUTESNbHbIN BXOA 1
11 KaHan 4. TepMOCONpoTUBJIEHNE U3MEPUTESIbHbIN BXOL 2
12 KaHan 4. TepMOCONpoTUB/IEHNE N3MEPUTESIbHbIN BXOL 3

7.7 Cyb6bMopaysib U3MepeHusa TeMnepaTypbl U YrjepoaHoro noteHuMana
TMC

CybmMoaynb namepeHus TemnepaTypbl 1 yrnepogHoro noteHunana TMC npegHasHavyeH ansg
BBOJA CUMHaJZIOB TEPMOMETPOB COMPOTUBNEHNSA U TEPMO3JIEKTPUYECKNX Npeobpa3oBaTenen
(KaHan 1) n MoCTOSIHHOr O HanMps>XXeHnsa B Anana3oHe +/- 1600 mB (KaHan 2) .

KaHan 1 moxeT 6bITb HAaCTPOEH Ha MPUEM CMIHasia OT TEPMOCOMPOTUBIIEHUS UM TepMonapsl.
KaHan 2 npefHa3Ha4YeH TOJIbKO A9 U3MepeHUs NOCTOAHHOIN0 HanNps>XeHna B gnanasoHe +/-
1600 mB. CybmMoaynb OCHaLLeH NPY>XXUHHbIMWU pa3beMaMun A5 NOAKA0YEHNA NPOBOLOB
haT4nkoB. TepMonapa NogkJ4aeTcsa No ABYXNPOBOAHON CXeMe, TEPMOCOMPOTUBIIEHNE — MO
TPEeXnpoBOAHON.
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MoakntoyeHne TepMonap K Npubopy A0JIXKHO NPON3BOANTLCA C MOMOLLLIO CneunaibHbIX
KOMMEHCaLNOHHbIX (TEPMO31EKTPOAHbIX) MPOBOLAOB, N3rOTOB/EHHbIX U3 TEX XXE& CaMblX
MaTepuanoB, YTO 1 TepMonapa. MNpn coeguHEeHNN KOMMNEHCaLNOHHbLIX MPOBOAOB C TEPMOMapo n
npmnbopoM Heobxoanmo cobnoaaTe NOASPHOCTL. MPU HapyLeHWN YKa3aHHbIX YCI0BUA MOryT
BO3HWKATb 3HAYUTESIbHbIE MOrPELLUHOCTY NpK n3MmepeHnn. Bo nsbexxaHne BANSHUA NoMex Ha
N3MepuTesbHYI0 YacTb Npubopa NnMHMO CBA3M Nprnbopa C 4aTYNKOM PpeKOMeHAyeTCs
3KpPaHMPOBaTb (CM. pUCYHOK). ONNeTKy 3KpaHa cnefyeT COeANHATbL B OAHON Touyke C obuien
CUrHaNbHOW Lenbto Nprubopa. B kavyecTBe 0bLLEN CUFHANBHOWN LLeNn MOXXET BbiCTynaTb . OnieTka
3KpaHa [osKHa 6bITb HAAEXHO N30/IMPOBAHA OT INIEKTPUYECKOro KOHTaKTa C ApYrumMu
NPOBOAHNKAMW N 3NIEMEHTaMN MeTalNINYeCKUX KOHCTPYKLWIA. He gonyckaeTcsa NCcnosib30BaTh
TepMornapbl C HEN30MPOBaHHbLIM paboyum cnaem.

Ina MOHTaXxa uan AeMoHTa>ka NpoBofa HeobxoAMMO OTBEPTKOWN HaKaTb Ha COOTBETCTBYIOLLMIA
A3bl4OK pa3bemMa. BCTpOeHHbIN AaTyuK TeMnepaTypbl XOJI04HOMO CNas pacrnosioXeH B
HenocpencTBEHHOW BN30CTM K pa3beMam.

Mogy=s THMC Mozyxs THMC
X1 X1
Seas | Kewr Wees | Kowr
o2 : 3" e : |
. 3 .y >
&
[ I—— OO, owrw
.......... =] =

Mozyas TMC
X2

Gens | Kowr
v +/-1€00
Bou .3/ - Y & ‘
) > i

0w eaw

e

CxeMa noaksntoyveHus cybmonyns TMC

7.7.1 TexHuU4YeCKMe XapaKTepucTUKu cybmoapynsa

TexHn4yeckne xapakTepucTuku cybmoayna namepeHusa TeMmnepaTypbl U yrnepogHoro
noteHumana TMC:

MapameTp 3HavyeHue

Yucno BXOAHbIX KaHas10B 2

Twn BXOAHbIX cCurHanoB (KaHan 1) TepmoconpoTusneHus: Pt100, Pt1000, 50M, 100M,
501, 100M.

Tepmonapsbl: TXK(L), TXK(J), THH(N), TXA(K),
TMAM(S,R), TNP(B), TBP(A-1, 2, 3), TMK(T)

Twun BXoOHbIX cUrHanoB (KaHan 2) [MocTosAHHOE HanpshxeHune

Mpenen oCHOBHOM NMpuUBEAEHHOW NorpewHocTn, % 0.5

Onana3oH namepsiemoro conpotusneHuns (Kanan 1), | 0 - 3905

Om

N3mMepuTenbHbIN TOK A9 TEPMOCOMNPOTUBAEHUN, He | 1

6onee, MA

CxeMa noaKItoYeHNs TepMOCONPOTUBIIEHNSA TpexnpoBoaHas
Onana3oH nsmepsemMoro Hanps>xeHns (Kanan 1), -70 ... +70

MB
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CxeMa noakoYeHns Tepmonap [ByxnpoBofHas
Ounana3oH namepsemoro Hanps»xeHus (Kanan 2), -1600...+1600
MB

[Monoca nogaBneHUsA pexxeKTopHOro gpuneTpa, Ny oT 49 po 51

Koahdp. mogasneHnsa pexxekTopHoro guabTtpa, dB 62

MocTtossHHas BpemeHn ®HY, ¢ 2,0
BpeMms onpoca cybmonyns, He 6onee, McC 10
anbBaHM4Yeckasa nlonaymsa OTcyTcTBYET

MNoTpebneHne oT BHYTPEHHEro NctodHuka 24 B, He | 0 (oTcyTCcTBYET)
6onee, MA

7.7.2 Ha3HayeHMe KOHTAKTOB pa3beMoB cybmopyns

Ha3Ha4eHVe KOHTaKTOB pa3beMoB cybMoayna nsmepeHus temnepaTtypbl TMC:

Pa3zbeM | KoHTakTt | Ha3dHayeHue
X1

KaHan 1. TepMmoconpoTusieHne nsmeputesbHbid BXod 1 / Tepmonapa «+»

KaHan 1. TepmoconpoTmnBeHNnE U3MepuTesbHbIN BXxoa 2 / Tepmonapa «-»

KaHan 1. TepMOCONPOTUB/IEHNE N3MEPUTESbHbLIN BXOA 3

KaHan 2. HanpshkeHne namMepuTtesbHbIn BXO4 2

1
2
3
X2 1 KaHan 2. Hanpsi>keHune nameputenbHbIn Bxod 1
2
3

KaHan 2. He ncnonb3yeTtcs.

7.8 Cybmonynb puUCKpeTHbIX BXxonos DI

Cybmoaynb anckpeTHbIX BXonos DI npeaHa3HayeH Oaa BBOAA A0 YeTblpex AUCKPETHbIX CUrHANO0B
TUMNA «CYXON KOHTAKT» UJIN «OTKPbITbIN KoanekTop». KaHanbl 3 1 4 cybMoaysis MOryT BbiICTynaTb
B POJIN CHETHbIX BXOA0B (KaK BbICOKOCKOPOCTHbIX, TaK U HN3KOCKOPOCTHbIX) C hyHKLMENR
aHTuapebesra s BO3SMOXKHOCTU MCMONb30BaHNS OATHYMKOB C MEXAHNYECKMMUN KOHTaKTaMMu.
Cybmoaynb MMeeT rpynrnoByto rajibBaHUYECKY0 U30JISLNIO.

7.8.1 TexHu4YecCKMe XapaKTepuCTUKMU cybmoapynsa

Momyas DI Moagyns DI
X1 (X2) X1 (X2)
Uens Komze. Uens Konur.
be.1(3 1 }—or Bx.1(3)| 1
Bx.2(4)| 2 —/3 Bx.2(4) 2
Ofapoi 3 OCapcht 3
RarTyux THNa “CYXO"( XouTaxe?"” RaTuMx THna "O'I'KPM KWQK'I'OP"

Npievanne: KoHTaxTs 3 passeMoB X1 u X2 otbemmHeHM.

CxeMa noakJoyeHnsa cybMonyns AMcKpeTHbIX BXxonos DI

TexHnYecKne XxapakTepucTmkn cybmoayns OUCKpeTHbIX BXxonos DI:

MapameTp 3HauyeHue
Yncno BXoAHbIX KaHal0B 4
Tun BXOOHbIX KAHa10B CyXxol KOHTaKT, OTKPbITbIA KOJIIEKTOP
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YMCno CHeTHbIX KaHas0B 2
MaKkcrMasbHaa YacToTa CHEeTHbIX UMMYbCOB, KIL, 10 (0,09%)
HoMuHanbHOEe Hanps>xeHne KommyTauumn, B 24
HOMWHaNbHbLIN TOK KOMMyTauum, MA 1

Bpems onpoca cybmoayns, He 6onee, Mc 10

anbBaHMYeckasa nlonaumsa

EcTb, rpynnoBas

MNoTpebneHne oT BHYTPEHHEro NCTo4HuKa 24 B, He Bonee, MA

4

>k
Mpwv BKAOYEHUN DYHKLMK aHTuapebesra.

7.8.2 Ha3HauyeHMe KOHTAKTOB pa3beMoOB cybmopyns

Ha3HayeHne KOHTaKTOB pa3beMoB CybMoayns ANCKPeTHbIX BXoAoB DI:

Paszbem KoHTaKT

Ha3HauyeHue

X1

OunckpeTHbIn Bxopg 1

OncKkpeTHbIN BXOg 2

O6|.|.|,V||7|*

X2

[OunckpeTHbIn BXog 3

OnckpeTHbIn BXOA 4

1
2
3
1
2
3

06Lwmin”

* o
ObLwmne KOHTaKTbI Cy6MO,£I,yJ'IF| coeanHeHbl Mexay cobon.

7.9 Cybmopynb auMcKpeTHbix BxoanoB DI6

Woxyms DI

X x

Benn | Rewv
:ba no: 1
| AL
ST
v ™%

Momyas OI8

X1 (X
Genn | Roew
. .
ba ity 1 F
v .
Pedisy @
v .
| Ll )

\

p =

=y
EER Y |

Aavenx Twza “OTEpuTaR  BoRBeRTOP*

xXio= x2

Cxema nogkntoyveHmna cybmoayns AUCKpeTHbIX Bxonos DI6

CybmMmoaynb AnckpeTHbIX Bxodos DI6 npegHasHayeH 415 BBOAA A0 WeCTU OUCKPETHbIX CUrHa10B
TUMNa «CyXOW KOHTaKT» NN «OTKPbITbIA KossiekTop». KaHanbl 3 n 4 cybmoaoynsa MoryT BbiICTynaTbh
B POJIN CYETHbIX BXOJ0B, Kak BbICOKOCKOPOCTHbIX, Tak U HU3KOCKOPOCTHbLIX C PYHKLMNEN
aHTuppebesra A9 BO3MOXHOCTU NCMOJIb30BAaHNA JATUYNKOB C MEXaHNYECKUMN KOHTaKTaMu.
KaHanbl 3 n 4 cybmonyns moryT paboTaTb B peXxnuMe UamMepeHunsa nepmoga MMmnybCcoB.

CybmMoaynb MMeeT rpynnoBylO rajlbBaHNYECKYO U301SLMIO.

7.9.1 TexHuM4YecCKMe XapaKTepUuCTUKMU cybMoaynsa aumckpeTHbix BxoaoB DI6:

MapameTp

3HavYeHune

Yucno BXOAHbIX KaHa0B

6

Tvn BXOOHbLIX KaHasnoB

CyXOM KOHTaKT, OTKPbITbIN KOJIJIEKTOP

YNCNo CYEeTHbIX KaHasNoB

2

MakcuMasnbHasa 4YacToTa CYHETHbIX nMMnynbCcoB., Ky,

10 (0,09[1])
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PykoBopacTBo no skcrnnyaTauun AFABA M0-40

[dnana3oH niMmepeHns nepnoga MMNysbCos, C 0,01 - 650
HomMunHanbHOe Hanps»xeHne KoMMmyTauuu, B 24

Bpems onpoca cybmonyns, He 6onee, Mc 10
HOMWHaNbHbIN TOK KOMMyTauum, MA 1

anbBaHWYeckasa nlonaymsa

EcTb, rpynnoBas

[1] NMpw BKAOYEHUN PYHKUUN aHTUapebesra.

7.9.2 Ha3HayeHMe KOHTAKTOB pa3beMoOB cybMopynsa auckpeTHbiX BxoaoB DI6:

Pa3bem KOHT. Ha3HaveHune

X1 1 OnckpeTHbIn Bxopg 1
X1 2 OucKkpeTHbIN BXopg 2
X1 3 IOunckpeTHbIN BXoA 3
X1 4 06wwin”

X2 1 OunckpeTHbIN Bxoa 4
X2 2 OnckpeTHbIn BXxog 5
X2 3 OncKkpeTHbIN BXOA 6
X2 4 06wnir*

3
ObLme KOHTaKTbl cybMoayns coeHEHbI

Mexxay cobon.

7.10 Cybmoaynb AUCKPETHbIX BbIXOAO0B TUNA «OTKPbITbIA KOJIJIEKTOP>»

DO

CybmMoaynb ANCKpeTHbIX BbixogoB DO npegHa3HayeH A5 BbiBOAa [0 YeThipex OUCKPETHbIX
CUIHANOB TUMa «OTKPbITbIN KonnekTop». CybMoayib MMeeT rpyrnnoByio rajlbBaHUYECKY0

nsonauunto.

7.10.1 TexHuU4YeCKMUe XapaKTepuCTUKu cyomopyns

Moagyns DO
X1 (X2) |
ens Konr.
1(3) 1
Bux2 (4) 2
O6up1it 3

Mpumevanne: KonHraxTnt 3 passemor X1 u X2 obmenmHeHs.

Cxema noakoyeHmns cybmoayna ANCKpPETHbIX Bbixogos DO

TexHn4Yeckmne xapakTepucTukn cybmonyns AMCKpeTHbIX Bbixogos DO:

MapameTp

3HayeHue

Yucno BbIXOAHbBIX KaHA10B

4

Twvn BbIXOOHbIX KaHa10B

OTKPbITbIN KONJIEKTOP

MakcumanbHoOe Hanps»xeHne KoMmmyTauuu, B

24
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PykoBopacTBo no skcrnnyaTauun AFABA M0-40

MakcuMasnbHbIN TOK KOMMyTaumu, MA

200

Bpems onpoca cybmoayns,

He bonee, MC

10

lanbBaHU4Yeckasa n3onaumsa

EcTb, rpynnosas

MNoTpebneHne oT BHYTPEHHEro NCTOYHUKA 24 B, He Bonee, MA

0 (oTcyTcTBYET)

7.10.2 Ha3Ha4yeHMe KOHTAKTOB pa3beMoOB cyomoaynsa

Ha3HayeHVe KOHTaKTOB pa3beMoB cybMoaynsa ANCKPEeTHbIX Bbixoaos DO:

Pa3zbem

KoHTaKT

Ha3HauyeHue

X1

OnckpeTHbIN Bbixog 1

ONCKpeTHbIN BbIXOA 2

06Lwmin”

OncKpeTHbIN Bbixo, 3

OncKpeTHbIN Bbixog 4

1
2
3
X2 1
2
3

O6|.|.|,|/||7|*

* o
ObLwine KOHTaKTbl cybmMoayns coeguHeHbl Mexxay coboi.

7.11 Cybmoaynb AUCKPETHbIX BbIXOAO0B TUNA «OTKPbITbIA KOJIJIEKTOP>»

DO6

CybmMoaynb ANCKpeTHbIX BbixonoB DO6 npefHa3HavyeH AnA BbiBOAA A0 WECTU ANCKPETHbIX
CUrHaAJIOB TUMA «OTKPbITbIA KOMIEKTOP>» UN YNpaBAeHUs ABYMS ApaiBepaMu LWaroBbiX
ABuratenen no curHanam: STEP, DIR, ENABLE. CybMoaynb nmeeT rpynnoBylO rasibBaHUYEeCKYHO

nsonauunto.

Moayns DO

X1

[ Uens

Kowe .

1

qu &

H

[ Hens

Kone .

x 4

i

L7 &

x5
6

)

& lw [N |-

Baax
OBt

CxeMa noakavyeHus MoAyna OUCKPETHbIX BbIXOA40B DO6

7.11.1 TexHMYecCKMe XapaKTEepUCTUKU MOAYJA AUCKPETHbIX BbixonoB DO6

MapameTp

3HavyeHue

Yunco BbIXOOHbIX KaHas10B

6

Twvn BbIXOOHbLIX KaHa 0B

OTKpbITbIN KOJITEKTOP

MakcumansHoe Hanpsa>XxeHne KoMmMmyTaunmn, B

24
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PykoBopacTBo no skcrnnyaTauun AFABA M0-40

MaKCcuMasbHbIN TOK KOMMyTauum, MA 200
MakcumanbHasa YacToTa CUrHasla Ha KaHane STEP, kl'y, 6

Bpems onpoca cybmonyns, He 6onee, Mc 10
lanbBaHMYecKasa nsonayms EcTb, rpynnosas
MNoTpebneHne oT BHYTPEHHEro NCTOYHUKA 24 B, He Bonee, MA 10

7.11.2 Ha3Ha4yeHue KOHTAaKTOB pa3beMOB MOAYJIA AUCKpPETHbIX BbixoaoB DO6

Paszbem KoHTaKT

Ha3Ha4yeHue

X1

OnckpeTHbIN Bbixog 1

OunckpeTHbIN Bbixon 2 nnw STEP warosoro agsuratens kaHana 1

OncKpeTHbIN BbIXOA 3

X2

OnckpeTHbIN BbiIXOA 4

OnckpeTHbIn Bbixod 5 nnu STEP warosoro asuratens KaHana 2

OnCKpeTHbIN BbiXxon 6

AW NP W|N|P

Oobwunn

7.12 Cybmoaynb AUMCKPETHbIX BbIXOAOB TUNA «OTKPbITbIA KOJIJIEKTOP>

DO6L

CybMoaynb ONCKPETHbIX BbixoaoB DO6L npefHa3HayvyeH 015 BbiIBOAA A0 LWWECTN ONCKPETHbIX

CUIrHaJIoB TuUMa <<OTKprTbII7| KOJINEKTOpP>»

nsonauunto.

1

. CybMoay b nMeeT rpynnoByto rajibBaHNYECKYo

“i

Moayns DO§

X1

Uons | Xows Iflj Z
x1 1
—* :'—bux2 2
Jrlm |

X2 [

[ Uens | Xows. Ll__l 2z
,—bax - 1
x5 2
{tﬁux 6 3
] g OBunit 4

CxeMa NoLKJIoYeHUA MOy s AUCKPETHbIX BbixonoB DO6L

7.12.1 TexHMYeCKUEe XapaKTEepPUCTUKM MOAYJIA AUCKPETHbIX Bbixoaos DO6L

MapameTp

3Ha4yeHue

Yncnio BbIXOOHbIX KaHas10B

6

Twvn BbIXOOHbLIX KaHa 0B

OTKpbITbIN KOJITEKTOP

MakcumansHoe Hanpsa>xeHne KoMmMmyTaunmn, B

24

MaKCMMaNbHbIN TOK KOMMyTauum, MA

200
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PykoBoacTBo no skcnayaTauun AFABA MO-40

BpeMms onpoca cybmonyns, He 6onee, McC 10
ManbBaHWYecKas nsonaunsa EcTb, rpynnosas
MNoTpebneHne oT BHYTPEHHEro NCTo4HUKa 24 B, He Bonee, MA 10

7.12.2 Ha3Ha4YeHue KOHTAKTOB pa3beMOB MOAYJNA AUCKpPETHbIX Bbixoaos DOG6L

Paszbem KoHTaKkT Ha3sHauyeHune

X1 1 OunckpeTHbIN Bbixog, 1
2 ONCKpeTHbIN Bbixopd, 2
3 OncKpeTHbIN BbiXxoa 3

X2 1 OunckpeTHbIn Bbixoa 4
2 OnCKpeTHbIN BbIXxog 5
3 OUCKpeTHbIN BbIXoa 6
4 obwuin

7.13 Cybmopynb AUCKPETHbIX BbIXOA0B TUNA «CUMMUCTOpP>» SIM

CybMoaynb ONCKPETHbIX BbixoaoB SIM npefHa3HavyeH O BbiBOAa 00 OBYX OMCKPETHbIX
CUTHaJIOB TUMa «CUMNCTOP» N CNYXNT OANAd KOMMYTaluUW Harpy3skm rnepeMeHHOro Toka.
CybmMoay/ib MMeeT rpynnoByto rajlbBaHMYECKYO U30a58UM0. KoOMMyTauus Harpy3ku npoucxXoanT
npun nepexone Hanps>XeHns Yyepes HoJlb. Bbixoabl cybmoayns 3alWnleHbl NAaBKUMK
npeaoxpaHmnTenamun. ,D,J'IFI 3aMeHbl npegoxpaHnTens HeOGXO,D,VIMO CHATb 3a4HIOK KPbIWKY
npubopa n n3enedb cybmonynb U3 caoTa.

7.13.1 TexHuUYeCKMe XapaKTepucTUKu cyomopyns

Monyne SIM

X1 (X2)

Oens KoHT.

RH
Brix1 (2) 1 1} O N
~220B

Dewl (2)] 2 ]
pewl (2)] 3 F

CxeMa noakJsoyeHus cybMonyns ANCKPeTHbIX Bbixoaos SIM

TexHn4yeckme xapakKTepucTukun Cy6MO,£I,yJ'I$| ONCKPETHbIX BbIXOO0B SIM:

MapameTp 3HavyeHue
Yuncno BbIXOOHbIX KaHa 0B 2

Twun BbIXOAHbIX KaHaNoB CumMmuncTop
HomMunHanbHOe Hanps»xeHne KoMmmyTauuu, B ~220
MakcuManbHbIN TOK KOMMyTaumu, A 2
MWHUMaNbHBIN TOK KOMMYyTauum, MA 80
MakcuManbHas CKOPOCTb U3MEHEHUs Hanps>XeHUsa Harpysku, B/MKc 1000
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PykoBoacTBo no skcnayaTauun AFABA MO-40

Tvn NnnaBKoOro npepoxpaHuTens 2A, 250B,5 %x 20 mm
BpeMmsi onpoca cybmonyns, He 6onee, Mc 10

ManbBaHM4yecKasa n3onsaumsa EcTb

MNoTpebneHne oT BHYTPEHHEro NCTOYHUKA 24 B, He Bonee, MA 0 (oTcyTcTBYET)

7.13.2 Ha3Ha4yeHMe KOHTAKTOB pa3beMoB cyomoaynsa

Ha3HayeHne KOHTAaKTOB pa3beMoB cybMoayns ANCKPETHbIX BbixoOoB SIM:

Pa3zbem KoHTaKT Ha3HauyeHue

X1

OnckpeTHbIN Bbixog 1

O6wunn Bbixona 1

O6wunin Bbixoda 1

X2 OnCKpeTHbIN Bbixog, 2

O6bwnin Bbixoda 2

1
2
3
1
2
3

Obw K Bbixoda 2

7.14 Cybmopynb AUCKPETHbIX BbIXOA0B TUNA «CMMUCTOpP>» SIM3

CybMoaynb ONCKPETHbIX BbiXxoaoB SIM3 npegHa3HayeH A BbIBOAA A0 TPEX AMCKPETHbIX
CUTHaJIOB TUMa «CUMNCTOP» N CNYXNT ANAd KOMMYTauUW Harpy3km rnepeMeHHOro Toka.
CybmMoay/ib MMeeT rpynnoBylo rajlbBaHMYECKYO U30a58UM0. KoOMMyTauus Harpy3ku npoucxXoanT
npun nepexone Hanps>XeHns Yepes HoJb. Bbixoabl cybmMonyns 3alWnleHbl NAaBKUMK
HpeﬂoxpaHMTeﬂﬂMM.ﬂﬂﬂ3aMeHbIHpeﬂoxpaHMTeﬂﬂHGOGXOHMMOCHﬂTb3aﬂHDK)KpHMKy
npubopa n n3enedb cybmonynb U3 caoTa.

7.14.1 TexHuUYeCKME XapaKTepuCTUKu cyomopyns

Momyne SIM3

Oens | Kour.
Ofw,. 3 3 :]—~F
Ofw. 3 2 ~220B

Bax.3 1 p——1{"1}—N

Uens | Konr.

ofw. 2 2 —RH_°F.,2208
Bux.2 1 |——1 1N

Uens | Konr.

OBug. 1 2 _F.F~2208
Bux.1 1 |—{"F—N

CxeMa NnoakJoyeHus cybMoayisa ANCKPETHbIX Bbixonos SIM3

TexHnYeckne xapakTepucTukn cybmoanynst AUCKPeTHbIX BbIXoAoB SIM3:

MapameTp 3HavyeHue

Yncno BbIXOAHbIX KaHas10B 3
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PykoBopacTBo no skcrnnyaTauun AFABA M0-40

Twun BbIXOL4HbIX KaHaNoB CumMucTop
HomMunHanbHOe Hanps»xeHne KoMMmyTauuu, B ~220
MaKCrMasibHbIN TOK KOMMYyTauum, A 2

MUHUManNbHbLIN TOK KOMMyTauum, MA 80

MakcuManbHas CKOPOCTb U3MEHEHUS HaNpPs>XeHNs Harpy3ku, B/mMkc 1000

Twn naaBKoOro npefoxpaHuTens 2 A, 250B,5 x 20 mm
Bpemsa onpoca cybmoayns, He 6onee, Mc 10

anbBaHM4yecKasa n3onsaumsa EcTb

MNoTpebneHne oT BHYTpPEHHEro NcTo4HnKa 24 B, He Bonee, MA 0 (oTcyTcTBYET)

7.14.2 Ha3HauyeHMe KOHTAKTOB pa3beMoB cybmopyns

Ha3HayeHne KOHTaKTOB pa3beMoB CybMoaynsa ANCKPETHbIX BbiIxoAoB SIM3:

Pa3bvem KoHTakT Ha3HauyeHue

X1 1 OnckpeTHbIn Bbixoa 1
2 O6bwun Bbixoda 1

X2 1 ONCKpeTHbIN Bbixopd, 2
2 Obwuin Bbixoda 2

X3 1 OncKpeTHbIN Bbixog, 3
2 O6bwunn BbIXoda 3
3 06w BbIXOAa 3

7.15 Cybmopynb AUCKpPEeTHbIX BbIXOA0B TUNa «pene» R

Cy6MO,EI,y}'Ib ONCKPETHbIX BbIXOO0B R npegHa3sHa4deH A4 BbiBOA4a OO0 OBYX OANCKPETHbLIX CUTHaAJI0OB
TWMNa «pene» N CNyXXnTt and KOMMyTaunnm Harpyskm rnoCtoAHHOIo n nepemMeHHOro Toka.

Monyne R

X1 (X2)

Hens KoHT.
Qus.l(z) 1 />

o6ml (2)) 2 (——— K narpyskxe
(I

HP.1(2) 3 p—

CxeMa NnoakJyeHus cybmMoayna ANCKPETHbIX BbIXOO0B R

TexHn4Yeckmne xapakTepucTukn cybmonyns UCKPeTHbIX BbIXogoB R:

MapameTp 3HayeHue
Yuncnio BbIXOOHbIX KaHaJ10B 2
Twn BbIXOOHbIX KaHa/I0B HP n H3 KoHTaKThI pene
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MakcuManbHOe Hanps»xeHne KoMmmyTauuu, B

240
MepeMeHHOro ToKa

60
MOCTOsAHHOr O TOKa
MaKCrMasbHbI TOK KOMMYyTauum, A 2
MuHMManbHaa KOMMyTUpyeMas Harpyska 100 MA, 5B
Bpems onpoca cybmonyns, He 6onee, McC 10
MNoTpebneHne oT BHYTPEHHEro NCTOYHUKa 24 B, He | 29
6onee, MA

7.15.1 Ha3HayeHMe KOHTAKTOB pa3beMoB cybmopyns

Ha3HayeHne KOHTaKTOB pa3beMoB CybMoaynsa ANCKPETHbIX BbIXOA40B R:

Pa3bnem KoHTakT Ha3HauyeHue
X1 1 KaHan 1. HopmManbHO 3aMKHYTbIN (H3) KOHTaKT

2 KaHan 1. O6wunin KOHTaKT

3 KaHan 1. HopManbHO-pa30oMKHYThI (HP) KOHTakT
X2 1 KaHan 2. HopManbHO-3aMKHYTbIN (H3) KOHTaKT

2 KaHan 2. ObLwmnin KOHTaKT

3 KaHan 2. HopManbHO-pa3oMKHYTbIN (HP) KOHTaKT

7.16 CybmMmoaynb AUCKPETHbIX BbIXOAO0B TUna «pene» R4

Cy6MOJJ,y1'Ib ONCKpeTHbIX BbIxoAoB R4 npenHa3HavyeH 014 BbIBOAA A0 YeTbipexX ANCKPEeTHbIX
CTHaJIOB TUMa «pene» N CNYXXUT ONA KOMMYyTaunn Harpysknm noCcTtodaHHOIro N nepemMeHHOro Toka.

Monyne R4
X1
Lens Koumr.
~——Jo6w.4| 8 |——
L—1{&p.4 7 —
~—Jot.3| 6 }—
L I&p.3 5 }——s
~—  Io6u.2 2 | K mHarpyske
(I HP.2 3 f———»>
~——Jotm.1| 2 }——>
L JEp.1 1 b

CxeMa noakoyeHmns cybMmonynsa AUCKPETHbIX Bbixoaos R4

TexHUYecKne XxapakTepUCTMKN cybmMoayns ONCKPETHbIX BbiIx04oB R4:

MapameTp 3HavyeHue
Yncno BbIXOAHbIX KaHas10B 4
Twvn BbIXOOHbIX KaHaJ10B HP KOHTaKkThbI pene
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MakcuManbHOe Hanps»xeHne KoMmmyTauuu, B

240
MepeMeHHOro ToKa

30
MOCTOsAHHOr O TOKa
MaKCrMasbHbI TOK KOMMYyTauum, A 2
MuHMManbHaa KOMMyTUpyeMas Harpyska 100 MA, 5B
Bpemsa onpoca cybmoayns, He 6onee, MC 10
MNoTpebneHne oT BHYTPEHHEro NCTOYHWKa 24 B, He | 34
6onee, MA

7.16.1 Ha3HayeHue KOHTAKTOB pa3beMOB cybmopyns

Ha3HayeHne KOHTaKTOB pa3beMoB cybMoaynsa ANCKPETHbIX BbIX0A0B R4:

Paszbem KoHTakKT Ha3HayeHue
X1

KaHan 1. HopManbHO pa3oMKHYThIN (HP) KOHTakT

KaHan 1. O6LWunN KOHTaKT

KaHan 2. HopManbHO pa3oMKHyTbI (HP) KOHTaKT

KaHan 2. O6LWmnin KOHTaKT

KaHan 3. HopManbHO pa3oMKHYThIN (HP) KOHTakT

KaHan 3. O6WwKnin KOHTaKT

KaHan 4. HopManbHO pa3oMKHyThIN (HP) KOHTaKT

O IN O U | bW N

KaHan 4. O6LWnN KOHTaKT

7.17 Cybmopynb 3Hkopepa ENI2

CybmMoaynb MHKpeMeHTanbHOro aHkoaepa ENI2 npegHa3HayvyeH ons NOAKAOYEHUS ABYX
WHKPEMEHTasIbHbIX 3HKOOEPOB 1 NoACcYeTa YACa MMMNYJIbCOB Ka)KAoro sHKoAepa No CUMrHanam A,
B, Z. JocTynHbl 3 pexxnma cyeTa X1 (Mo nepegHeMy POHTY 0AHOro cMrHana), x2 (no nepegHemy
1 3agHeMy PPOHTY OAHOr0 CUrHana), x4 (no nepegHeMy 1 3agHemy poHTaM 06o0UX CUrHaNOB).
Mo yMosi4aHMIO YCTAaHOBNEH peXxxum cyeTa x1.

Mogyne ENI2 Maogyms EN2
X1 X1
[ Uenn Koy A Hens Kowe .
bawaA 1 = Bana A 1
Bxoa B 2 > 8100 B8 2
Groaz | 3 il Breaz | 3
x2 X2
e oan Kowr . Uens Eowr .
A
Baoa A 1 R Beog A 1
Baoa B 2 3 Kisoq B 2
Broa 2 3 2 |Bxoa 2 3
[oo.nt 4 [oo.u 4 -L?:
Ravwmk TMna “Cyxo# XoWvaxs® RATwHK THDA “OTNDMTME KOARONTOP”

Cxema nogkntodeHmna moayns aHkogepa ENI

TexHnYyeckne XxapakTepucTukym Moaynsa ANCKpPeTHbIX BXoaos ENI2:

MapameTp 3HayeHue
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Yumcno sHKoLepos

2

Twn BXOAHbIX KaHa10B

CyXxon KOHTaKT, OTKPbITbIN

nporpamMmmHo), B

KOJIJIEKTOP
MakcumanbHasa 4acToTa CHETHbIX MMMYIbCOB, KIL, 400
Pe>xnmbl cyeTa x1, x2, x4
Hanps>keHne KOMMyTauUnn KOHTaKTOB (NepektovaeTcs 12, 24

HOMWHaNbHbLIN TOK KOMMyTauum, MA

5(nmpnV =128B), 10 (npn V = 24 B)

Bpemsa onpoca cybmoayns, He 6onee, Mc

10

anbBaHW4Yeckasa nlonaumsa

EcTb, rpynnoBas

MNoTpebneHne oT BHYTPEHHEro NcTo4HuKa 24 B, He 6onee, MA

60

7.17.1 Ha3HauyeHMe KOHTAaKTOB pa3beMOB MoAayJisa 3HKoaepa ENI2

Pasbem KoHTaKT

Ha3HauyeHue

X1

Bxon A nepBoro KaHasna

Bxopn B nepBoro kaHana

Bxon Z nepsoro kaHana

X2

Bxon A BTOporo kaHana

Bxopn B BTOpOro kaHana

Bxon Z BTOpOro kaHasa

AlWINI P W N|R

Oobwunn

7.18 Cyobmopynb nHtepdencos 232/ETH

Cybmoaynb nHTepderncos 232/ETH npefHa3HavyeH 18 KOMMYyHUKauum npubopa no

nHTepdencam RS-232 n Ethernet.

TexHn4yeckne xapakTepuctukmn cybmonynsa nHtepdencos 232/ETH:

MapameTp 3HayeHue
Yuncno kaHanos Ethernet 1
Twun Ethernet 10/100BaseT

CKopocTb Nepepayn faHHbix Ethernet

10 M6uTt/c nnn 100 MbuT/c

OnvHa nuHum cBa3nm Ethernet, makc.

100 m

lanbBaHM4yeckasn pa3Bsa3ka Ethernet 1500 B

Tun pa3bema Ethernet 8P8C (RJ45)
Yucno kaHanos RS-232 1

CKOpoCTb Nepepayn gaHHbIX RS-232 230400 6uT/c
OnvHa nnHum ceasm RS-232, makc. 15m™m

Tun pasbema RS-232

8PSC (RJ45)

FanbBaHM4Yeckas pa3Bsa3ka RS-232

OTcyTcTBYET
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7.18.1 WUHTepdenc RS-232

Ha nopT RS-232 (pa3bem X1) BbiBegeHa KOHCOMb Npubopa 418 JoCTyna K 3arpys4ynky u
ornepaumoHHon cucteme. Takxxe AaHHbIA NOPT MOXET ObITb MCMOAb30BaH A5 paboThl €
pa3nnNYHbIMN BHELWHNUMIN YCTPONCTBaMu - Mogemamu, 6okamm becnepebonHOro nuTaHMa u T. .
Twn pa3bema nopta RS-232 - RJ45 (8P8C).

7.18.2 Ha3HauyeHMe KOHTAKTOB pa3beMoB cybmopyns

Huxxe B Tabnnue NpMBOANTCSA Ha3HaYeHME KOHTAKTOB pa3beMa. B KomnnekT nocTaBky npubopa
BXOOMWT nepexoHbin kabenb Rj45-DBI9M.

Ha3HayeHne KOHTaKToOB pa3bema DBI9M cTtaHpmapTHOe (EIA/TIA-232E).

Ha3Ha4yeHMe KOHTaKTOB pa3bema X1 RJ45 (8P8C) RS-232 cybmoayna nHtepgencos 232/ETH:

KoHT. Ha3HaueHue
DSR
DCD
DTR
GND
RXD
TXD
CTS
RTS

O IN|OO U | AW |N|-

Ha3Ha4deHne KoHTakToB pa3beMa DBIM nepexoagHuka RJ45(8P8C) - DBOM ansa RS-232:

KoHT. HasHauyeHune
DCD
RXD
TXD
DTR
GND
DSR
RTS
CTS

Ol N Ol W | N|PF

7.18.3 WUnTepdeinc Ethernet

MopT Ethernet (pa3zbem X2) npefgHasHa4vyeH 4na4 NoAkAYeHUsA npmbopa K noKasbHON
BbIYNCAUTENBHOM ceTu. 1o AaHHOMY MOPTY NMPOU3BOANTCA NoAKAYeHne npmnbopa K cpeae
nporpamMmmMmupoBaHusa Codesys ons 3arpy3ku, oTnankm, U3MeHeHMs N HaCTPOMKW NMporpamMm.
Pa3bem nopTta Ethernet o6opynoBaH cBeTOANOAHBIMU UHANKATOPaMUN, NOKa3blBaOLWMMMN
COCTOSAAHME MOAK0YEHMNS. 3eNneHbl nHankKaTop «Link» o6bo3HavYaeT NnogkKAto4YeHNe K CETU U
MUraHNWEM MokKa3biBaeT obpalleHne K Hell. XKenTbll NHANKATOP NOKa3blBaeT CKOPOCTb
coeguHeHus: ceetuTca - 100 MbuT/c, He cBeTuTCHA - 10 MbuT/C.

docs.kb-agava.ru CcTp. 42 n3 58



PykoBoacTBO no skcnayaTauun AFABA MO-40

BHuMaHume! B cocTaBe npmbopa MOXKeT BbITb MCMOJSIb30BaH TOJIbKO OAMH cybMoay b
nHTepdencos 232/ETH. MNMpn 3TOM ero MecTo YCTaHOBKMW - TOJIbKO CNOT «D».

7.19 Cybmopynb nHtepdencos RS-485

Cybmopaynb nHTepgencos 485 npegHasHavyeH A5 KOMMYHUKauuu npubopa no JMHUAM CBSA3U
RS-485. Cybmoaynb COCTOUT U3 ABYX HE3ABMCUMbIX KaHaoB RS-485 ¢ rpynnoBon
rasbBaHN4Ye€CKON N30MSALNEN.

Cxema nogknoyeHus cybmoanyna K nuHuM RS-485 npruBefeHa Ha pucyHke 8. B cnyvae
NCNOJSIb30BaHUA SJANHHON nnHNK RS-485 (6onee 100 M), a Tak)KXe NMHUN, NPOKIaAbIBAEMON B
YCNOBMAX BO3AENCTBUS 3HAYNTENIbHbBIX 3JIEKTPOMArHUTHbIX MOMeX, pPeKOMeHAyeTCs
NCNOJIb30BaTb 3KpaHMUpPOBaHHble Kabenn ¢ apeHa>kHbIM nNposoaom (KWMe3B 1,5 x 2 x 0,78;
KWMN3B 2 x 2 x 0,6 nnm aHanornyHole), cxema rnoAkKJI0YeHUA KOTOPbIX NpuBefeHa Ha pucyHke 9.
9kpaH kabensa cnepyeT COEANHATHL TOJIbKO B O4HOW TOYKe C APEHaXHOM Lenblo
COOTBETCTBYIOLLEN JINHUN.

7.19.1 TepMMHMpOBaHUE JINHUM

B OKOHeYHbIX y3nax MMHun RS-485 ycTaHaBAMBalOTCA TepMUHaJIbHble pe3ncTopbl Rs*. [na
NOOKJ/IIOYEHNSA BCTPOEHHbIX TEPMUHAIbHbLIX PE3MCTOPOB, Ha NeYaTHON nNnaTe cybMmonyns
npefycMoTpeHbl gxxamnepbl XS1 n XS2 ans kaHasoB 1 1 2 COOTBETCTBEHHO. [1pn 3aMblKaHUK
KOHTaKTOB 1 n 2 g)xamnepa nponcxoanT rMoAKIl0YeHne TepMUuHasbHOro pesnctopa, npu
3aMblKaHUN KOHTAKTOB 2 N 3 - OTKJIIOYEHMe,

Ons poctyna K A>XaMnepam TepMUHaJIbHbIX Pe3MCTOPOB HEOOXOANUMO OTKPYTUTb U CHATb
3a[HIOI0 KpbIWKY Npubopa 1 BbIHYTb cybmoayab 13 cioTa. lNocne Yyero yctaHoBuTb cybmoaysb B
cnoT, ybeanBLLINCh, 4TO pa3bem cybmoaynsa BoweN B COeAUHUTENb C KPOCC-MJIaToOW, YCTaHOBUTb
3a4HI0I0 KpblWwKY npubopa obpaTHO.

Ha cybmoayne no yMon4aHUIO BKKOYEHbI TEPMUHAJIbHbIE PE3UCTOPLI - Ha NepeMblvykax XS1,
XS2 3aMKHYTbl KOHTaKTbl 1-2.

B cocTaBe npubopa MoxeT BbITb NCMOSIb30BaH TOJIbKO 0AUH cybmoaynb nHTepdencos 485.
Mpwn 3TOM OH MOXXeT BbITb yCTaHOBJIeH B Ntobon cBoboaHbIN cnoT. PaboTa COBMECTHO C
cybmogynem GPRS He fonycKaeTcs.
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7.19.2 TexHMYeCKMUEe XapaKTEepPUCTUKMU, Ha3HaAYeHUe KOHTaKTOB, CXxeMa
noakKsno4YeHus

Yeowpokerne 1
Moayas 485 o RS-485
X1
- Gons | Xoww. Noox 1 Ueas
= Al 1 //\ Al#)
r Bl 2 ~ B{-)
“‘U Xpew.1 3 GND
Semnn 4
X2 Yorpokerno N
55 Gons | Xomr. Metmuen 2 = @ RS-485
Uean
r‘ B2 z
ALY
x82 Y Zpew.2 3 e G
GND

CxeMa noaksoveHus cybmonyns 485 kK nuHum RS-485

TexHn4yeckne xapakTepucTmku cybmoaynsa nHtepgencos 485:

MapameTp 3HauyeHue
Yucno KaHanos 2
FanbBaHM4YecKasa pa3Bs3Ka Mpynnosas, 1000 B
CKopoCTb Nepefayvn faHHbIX, MakKc. 230400 6uT/c
OnnHa nnHMM CBA3N, Makc. 1000 m
CTtaHpapT pun3n4eckoro ypoBHs EIA/TIA-485
Mopnep>xka TexHonorum True fail safe MpucyTcTBYyeET
Ycrpohcrso 1
Noayss 485 ¢ RS-485
X1
s Ueain Xows , Nutunn L Wens
[l‘;a)— a1 1 I/\l /” Al+)
r‘ Bl 2 v 4 gy B(-)
xs1 t—Y  |mEpen.a] 3 W ';-—:}‘_ —
Sesns 4 1_ =

Yorpohorso N

Uemn | Kows. Doser 2 i Rs* ¢ R3-485
1%
Lt A2 1 , 120 2%
E RLenn
- E (-] Al+)
J +
Y .3 3
x52 Ross x g B(-)
120 0%
GND

Cxema noakiodeHns cybmonynsa 485 K akpaHnpoBaHHOM NnMHUN RS-485 ¢ ApeHa>kKHbIM MPOBOAOM

Ha3HayeHne KOHTaKTOB pa3beMoB cybmMoayns nHtepdencos 485:

Pa3zbem KoHTakKT Ha3Ha4yeHue

X1

KaHan 1. CurHan A (Data +)

Kanan 1. CurHan B (Data -)

KaHan 1. peHax

3a3eMneHune

X2 KaHan 2. CurHan A (Data +)

Kanan 2. CurHan B (Data -)

W NP W NP

KaHan 2. OpeHax
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7.20 Cyobmopynb nHtepdencos CAN

Cybmoaynb nHtepgencos CAN npegHasHavyeH A8 KOMMyHUKauum npmubopa no AMHMAM CBSA3U
CAN. CybmMoay/sib COCTOUT M3 ABYX He3aBUCUMbIX KaHanoB CAN C rpynnoBoi rajibBaHNYeCKomn
n3onsaunen.

Cxema nogkntoyeHusa cybmoayns Kk nmHun CAN npueegeHa Ha pucyHke 10. B cnyyae
ncnonb3oBaHnsA aanHHon nnHum CAN (6onee 100 M), a TakXXe JIMHMK NPOKJaablBaeMOon B
YyC/IOBUSIX BO3AENCTBMA 3HAYNTESIbHbBIX 3/IEKTPOMArHUTHbLIX MOMEX, peKOMeHAyeTCs
NCNoJIb30BaTb dKpPaHUpPOBaHHbIe Kabenun ¢ apeHa>kHbIM Nposoaom (KWMe3B 1,5 x 2 x 0,78;
KNM3B 2 x 2 X 0,6 nan aHanorn4vHble), CXxema rnogkKAyYeHNs KOTOPbIX NpUBeAEHa Ha PUCYHKE
11. 9kpaH Kabenga cnepnyeT COeAMHATb TOJIbKO B O4HOW TOYKE K APEHa)KHOW Lenun
COOTBETCTBYIOLLEN NNHUN.

7.20.1 TepMUHUpOBaAHUE JINHUMU

B okoHe4HbIX y3n1ax anHnm CAN ycTaHaBIMBAKOTCA TepMMHaNbHble pe3ncTopbl Rs*. [Ins
MOAKJ/IIOYEHNSA BCTPOEHHbIX TEPMUHAJIbHbLIX pe3nucTopoB obwmm conpoTumereHmnem 120 Om, Ha
rnevyaTHoOW naaTe cybmoayna npenycMoTpeHbl gxxamnepbl XS1 n XS2 gna kaHana 1, n XS3 n XS4
nnsa KaHana 2. Y1obbl NOOKNIOYNTL TEPMUHANLHbLIN pe3ucTop 1-ro kaHana CAN, Heobxoaumo
3aMKHYTb A>XaMnepoM KOHTaKTbl 1-2 XS1 n XS2. [1na noakJo4YeHNa TepMnHalibHOro pesmcropa
2-ro kaHana CAN, HeobxoaNMMO 3aMKHYTb KOHTaKTbl 1-2 XS3 1 XS4. YTobbl OTKAIOYNTL
TePMUHaNbHbIA pe3ncTop, HeobXxoAMMO YCTAaHOBUTbL A)KaMmnep Ha KOHTaKTbl 2-3 XS1 u XS2 ans
1-ro kaHana, n XS3 n XS4 gnsa 2-ro kaHana CAN.

Ons poctyna K A>aMmnepam TePMUHAJIbHbIX PE3MCTOPOB HEOOXOANUMO OTKPYTUTb N CHATb
3a4HI00 KPbILWKY Npnbopa v BbIHYTb cybMoaynb 13 cnoTa. Nocne 4yero yctaHoBUTbL cybmMoayb B
cnoT, ybeamBLLINCh, 4TO pa3beM cybMoaysisi Boles B COeANHUTESNb C KPOCC-MJIaToN, YCTaHOBUTL
3a[HI0I0 KpbIWKY Npmnbopa obpaTHO.

B cocTtaBe npmnbopa MoxeT BbITb NCNONb30BaH TONLKO oAnH cybmoaynb nHtepcdencos CAN.
Mpu 3TOM OH MOXeET bBbITb YCTaHOBJIEH B /tobon cBO6OAHbBIN CNOT.

YcrposticTno 1

Cytuogyss CAN c CAN
X1
xs1
m Uenn Xoww Gems
Tl can-n 1 //\ CAN-H
— o 2 4 CAN-L
Y XD 3
x82
Yerpontctao N
c CAN
Rs"
120 5%
—(E)—l e
CAN-H
CAN-L

Cxema noakntoyenusi cybmonyns CAN kK nuHum CAN

docs.kb-agava.ru cTp. 451358


https://docs.kb-agava.ru/view/%D0%A4%D0%B0%D0%B9%D0%BB:%D0%92%D0%BE%D1%81%D0%BA%D0%BB%D0%B8%D1%86%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BA%D1%80%D0%B0%D1%81%D0%BD%D1%8B%D0%B9.png
https://docs.kb-agava.ru/view/%D0%A4%D0%B0%D0%B9%D0%BB:%D0%92%D0%BE%D1%81%D0%BA%D0%BB%D0%B8%D1%86%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BA%D1%80%D0%B0%D1%81%D0%BD%D1%8B%D0%B9.png
https://docs.kb-agava.ru/view/%D0%A4%D0%B0%D0%B9%D0%BB:Image017.png
https://docs.kb-agava.ru/view/%D0%A4%D0%B0%D0%B9%D0%BB:Image017.png

PykoBopacTBo no skcrnnyaTauun AFABA M0-40

7.20.2 TexHMYeCKMUEe XapaKTEepUCTUKMU, Ha3HaAYeHUe KOHTaKTOB, CXxeMa

noakKkn4vyeHus

Cytuonyas CAN

X1

xs1
Uens Xowe .

D

Yorpostctno 1
c CAN

/ CAR-N

a

g CAN-L

o A A
= e
can-1 [ 2
=y ¥
x32

YcrposticTao N
c CAN

Rs*
120 5

Uens
CAN-HN

CAN-L

CxeMa nonkstoyeHus cybmonyns CAN K akpaHupoBaHHOW nHUN CAN C ApeHaKHbIM

TexHn4Yeckne xapakTepucTmkm cybmoaynsa nHtepcencos CAN:

MapameTp

3HavyeHue

Yucno KaHanoB

2

anbBaHM4YeCcKasa pasBssKa

pynnosas, 1000 B

Mopnpnepxusaemasn cneuundukauma CAN

1ISO11898-2

CKOpOCTb Nnepefiavn gaHHbIX, MaKc.

1 MbuTt/c

ONviHa NMHUK CBA3N, MakKC.

40 m npwn 1 MéuT/c;
500 m npu 125 KéuT/c.

1000 m npwu 50 KébuT/c.

Yucno y3nos, Makc.

30

[ONviHa oTBeTBJIEHUS INHUN, MaKC.

0,3 m™m

Ha3HayeHne KOHTaKToB pa3beMoB cybMonynsa nHtepgerncos CAN:

Pa3zbem KoHTakKT

Ha3HauyeHue

X1

Kanan 1. CurHan CAN-H

KaHan 1. CurHan CAN-L

KaHan 1. O6wunin CAN

X2

Kanan 2. CurHan CAN-H

KaHan 2. CurHan CAN-L

1
2
3
1
2
3

KaHan 2. O6wunin CAN

7.21 Cybmopynb mopema GPRS

Cybmoaynb mogeMa GPRS cnyxut gnsa obecnevyeHuns yganeHHoro obMeHa gaHHbIMU MO CeTun

coToBol cBaA3n GSM,

Mooem MOoXKeT BbIMOJIHATL c/efytolme pyHKUnn:

* NpVeM U nepefava AaHHbIX C noMollbio GPRS;
e MpueM 1 rnepegaya JaHHbIX C Nomoubio CSD;

* NpueM n nepepava SMS.
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AHTeHHa GSM nogkstoYaeTcs K pasbemy X2. Tun aHTEHHOro coeamHuTens - rHesgo SMA. B
Ccnyyae yCTaHOBKM npubopa B MeTaIM4eCcKoM WKady, a TakKe B 30He HeYBEPEHHOIro nprema
COTOBOW CeTn CBA3N He0bXoAMMO UCMNOIb30BaTbh BbIHOCHYIO aHTeHHY GSM.

B cocTtaBe npmnbopa MoxeT BbITb NCMONb30BaH TONLKO oAnH cybmoaynb mogema GPRS.
PaboTa coBmecTHO c cybMoaynem uHtepgencos 485 He nonyckaetcs. Cybmoaynb Mmogema
GPRS MoXxeT 6bITb NCMOJIb30BaH TOJIbKO € cybMmoaynem 6noka nutaHusa 24V

7.21.1 Pabota momema

YnpassaeHne MOAEMOM MPON3BOANTCA NPy NoMoLun AT-KOMaHA B COOTBETCTBUM CO CTaHOapTaMu
GSM 07.05 n GSM 07.07 no BHYTpeHHeMy nociefoBaTesibHOMY NopTy npubopa. B mogeme
ncnonbsyetca GSM/GPRS moaynb SIMCom SIM800C. MonHbIN CAUCOK AT-KOMaHA MOXXHO HalTKW B
OokyMmeHTe «SIM800 Series AT Command Manual».

Onsa yctaHoBKM mMicroSIM KapTbl He06X0AMMO CHATL KpbILKY cybMoaynen npubopa, OTKpyTUB
6onTbl ee KpenaeHnsa n yctaHoBuTb SIM-kapTy B KapTonpueMHuk ana SIM-kapT cybmoayns
moaeMa GPRS. KapTonpueMHuk ansa SIM-kapT aocTtyneH 6e3 n3snedeHus cybmoayns us cnoTa.
3aTeM yCTaHOBUTb KPbILKY cybMmoaynenm Ha MecTo.

Ons obecneyeHnss HagexHoW paboTbl NPeayCMOTPEHbI Ceaylole MexaHM3Mbl ynpaB/ieHus
Moaynem GSM/GPRS:

* CTOPOXXEBOW TaliMep onpoca MoayJs Mo AOMOJIHUTE/IbHOMY MocieoBaTeIbHOMY MOpPTY;

* CTOPOXXEBOW TaMep OTCNEXNBaHUSA OTBETOB MOyl MO OCHOBHOMY MocsiefoBaTe/IbHOMY
nopTy;

e BHELLHWIA CUTHA BKJIKOYEHUS / BLIKJIIOYEHUS MOdY S,

CTopo>xeBoW Tarmep onpoca MOAYS Mo NocaenoBaTesIbHOMY NOPTY BbIMNOJIHAET NMepmnoandeckunit
onpoc MoAyNsA No AOMOJHUTENIbLHOMY NMOCNEe[0BaTEIbHOMY MOPTY, HE BAMASA MPU 3TOM Ha obmeH
Mo OCHOBHOMY MOpPTY. B caly4ae oTCyTCTBMA OTBETOB OT MOAY/A B TedeHne 15 ceKkyHA
nponcxoauT nepesarpyska moayna GSM/GPRS. [laHHbIN CTOPOXXEBOW TanMep MOXeT bbITb
BKJIIOYEH C MOMOLLbIO MUKponepekatodaTensa SAL.1, yCTaHOBIEHHOro Ha nnaTte cybmonyns
MogeMa GPRS, nepeksio4yeHneM ero gBm>xka B nosioxxeHme «ON» nmbo BbIKIOYEH B MOJI0XKEHWNN
«OFF».

CTopo>xeBoW Tanmmep OTC/IeXBaHNS OTBETOB MOAYNA onpenensaeT oTCyTCTBME OTBETa MOAY S
Mo OCHOBHOMY MnocsiegoBaTe/lbHOMY NOPTY B TedeHne 1,5 MuHyTbl. ECav B AaHHbIN MHTepBasn
BPEMEHM, KOTOPbIN OTCYNTbIBAETCSA OT KOHLA NocaegHen nepenadm MonyJsiio CO CTOPOHbI
rnpoueccopa, OT MOAYNA He MOCTyNua OTBET, NPOUCXOANT ero nepesarpyska. Pabota gaHHoro
CTOPO>XEBOro TarMepa npeanosiaraeT NCNoJIb30BaHME NPOTOKOJ10B 06MeHa,
npegycMmaTpusatowmx obsa3aTesibHbIA OTBET OT MOAY/1A B T@€4EeHNEe YKa3aHHOro BpeEMEHN.
YnpaBneHne gaHHbIM CTOPOXXEBbLIM TakMepPOM MPOMN3BOANTCSA OBMXKKOM MUKpOMepeKatovaTens
SAl.2, ycTaHOBJIEHHOro Ha nfaTe cybmoayna mogema GPRS. [1ns BKIOYEHUSA OAHHOIO
CTOPOXXEBOro TanMepa HeobxoaAnmMo nepeBecTn OBMXKOK B rnosioxkeHne «ON», gnsa BbIKAOYEHNS -
B nonoxxeHne «OFF».

BHewHun curHan ON/OFF BktoYeHWSA / BbIKJIIOYEHUSA MOAY A MO3BOAAET ANCTaHUWOHHO
BKJII04aTh W BbIKJOYaTb MOAYJ1b, @ TaK)Xe BbIMOJIHATbL €ro nepesarpy3ky. JaHHbIN CUrHaA MOXeT
NCMNosIb30BaThCA B C/ly4ae, Korga nepegaya no COTOBOM CETU MPOMCXOAUT HE MOCTOSAHHO, a
nepuoavyecku, Ana BKAKYEHUA MOOY/A TOJIbKO Ha BpeMs nepenayu. Npu 3ToM CTOPOXKEBbIe
TaMepbl O0J/KHbI ObITb OTKJIOYEHbI MUKpornepektodaTenem SAL Bo nzbexxaHne BKIOYEHNS MU
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MoAaynA. Tak)Ke AaHHbIN CUrHaN MOXXET UCMO0JIb30BaTbCS N BO BPeMS NOCTOSAHHO BKJIKOYEHHOIr 0O
MOLYNA AN ero nepesarpysku. YnpasieHne AaHHbIM CUFHA/IOM MOXXET MPOn3BOANTBLCS Yepes
cybmMoaynb AnckpeTHbiX Boixogos DO (DO6/DO6L).

B cny4vae, Korga moay/b Bblkjlo4YeH, 3aMblkaHue curdHana ON/OFF ¢ curHanom GND B TevyeHune oT
1 no 5 cek. NPUHYANTENbHO BKAKOYUT MOAY/b, @ €Cn MoAysb Bblnl BKOYEH - TO BbIKAOYNUT. Mpun
BKJIIOYEHMN Npubopa v nogayn NuTaHnsa Ha cybmonynb Mmoaema, moaynb GSM/GPRS BktoyaeTcs

CaMOCTOATENIbHO U FOTOB K UCMOJIb30BaHUIO. MNogknodeHne curHana ON/OFF npmuBeneHo Ha

pucyHKe 12.

Onsa nepenayun faHHbIX TpebyeTcsa npeABapuTebHO YCTAaHOBUTbL COeANHEHNE C YAANEHHbIM
aboHeHTOM (KpoMe nepenayvn gaHHbIX C NoOMoLbio SMS-coobueHunin). Mpu Nnepegade faHHbIX C
nomolbio GPRS monem obecneymBaeT nogaep>xky TCP/IP n UDP npoTokonos. MNMpu nepepave
OaHHbIX C MOMOLLbI0O SMS-coobLieHnn mogem obecnevymBaeT NOALEPKKY TEKCTOBOro n PDU-

peXxnumoB SMS-coobLeHnA.

7.21.2 TexHMYeCKMe XapaKTEepUCTUKU U CXeMa NoAKJIIoUYEeHuUnA

CyfSsogyns momema
GPRS

X1
Qen» | Kowr.

onsore| 1 p—"

OO 2 '-----:::]

Curnan muna "Cyxol xoWTaxr"

Cytnogyns momgema
GFRS

X1

Uen» Komr.
oN/JOorF 1 ﬂ—
Obwnk 2

Curnan Tuna "Orxpurust xonnexrop"

CxeMa noakal4YeHusa curHana NpuHyouTesIbHOro BKAOYEHUS/BbIKoYeHns mogema GPRS

TexHn4Yeckne xapakTepuctTukmn cybmonyns mogema GPRS:

MapameTp

3Ha4YeHue

Twun monynsa GSM/GPRS

SIMCom SIM800C

Pabo4ynin YacTOTHbIN AManasoH

EGSM900/DCS1800/PCS1900

Tvn aHTeHHOro coeanHUTEnNs

[He3no SMA

Knacc BbIXO4HOW MOLLHOCTU nepenaTynKka

4 (EGSM900)

1 (DCS1800/PCS1900)

CkopocTb obmeHa B pexxume GPRS

npuem no 85600 6uT/c

nepenaya oo 42800 6uT/c

CkopocTb 06MeHa B pexxume CSD

9600 6uT/C

Mopnep>xmBaemble TUMNbl SMS

SMS-MO, SMS-MT, SMS-CB

Twnbl SIM-kapT

micro-SIM (1,8 B n 3 B)

NHTepdenc cesa3u c npubopom

BHyTpeHHMIN, NocnenoBaTebHbIN

CkopocTy obMeHa no nHTepgency cBs3m

1200/2400/4800/9600/38400/57600/115200 6uT/C

YrnpaBfieHve NOTOKOM AlaHHbIX MHTepdelica CBA3N

MporpammHoe

Twvn BHelWHero AUCKpPeTHOro BXoA4HOro curHasna

MPUHYANTENbHOI 0 BKIOYEHMWS / BbIKJIIOYEHNS
monema ON/OFF

CyXOW KOHTaKT, OTKPbITbI KOJIJIEKTOP

FanbBaHMYyeckasn nlonaumsa cmrHana ON/OFF

MpucyTtcreyeT
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MoTpebneHne oT BHYTPEHHEro NCTOYHUKa 24 B, 175 MA
nMmn.,

He bonee

Ha3Ha4yeHne KOHTaKTOB pa3bemMa CUrHasa NPUHYANTENIbHOr0 BKOYEHNS / BbIK/IIOYEHNS Mo4eMa
GPRS:

Pa3zbem KoHTaKT Ha3HauyeHue
X1 1 ON/OFF
2 Oobwunn

7.22 Cybmopynb 6510ka nutaHua 220V

Cybmoaynb 6noka nuTaHus 220V npefHa3HayeH ass obecneyeHus NnuTaHusa npubopa ot
9NEeKTPUYECKON CeTU NEPEMEHHOr0 UK NOCTOSAHHOIO TOKa HOMUHAJIbHbLIM Hanps>XeHnem 220
BOJIbT. iIMNynbCHbIN Npeobpa3oBaTesib N03BoNAAET paboTaTh B LUMPOKUX AMana3oHax NuTamLero
Hanps>XeHus ceTu.

CybmMoaynb nmMmeeT BCTPOEHHbIN NCTOYHUK MOCTOSAHHOIO Hanps>XxeHna 24 B ong nutaHus
HEKOTOpbIX TUNoB cybmoayne.

CyMMapHbI TOK noTpebnieHns BCeX yCTaHOBEHHbIX CybMoayen oT UCTOYHUKa 24 B He
OO0J/KEH NpeBbllaTb YKa3aHHOro MakCMMasibHOro 3HavyeHus!

BxogHasa uenb NUTaHMSA 3aliMieHa CaMOBOCCTaHaBIMBAOLWMMCA NpeaoXpaHUTesieM.

Moayns nuramums 220V

X1
Uens Kour.
- —

220/4 : Muranue nputopa

Semns 2 ~220B 50I'g
~220/- 3 (~/= 90...265B)

CxeMa nogksto4veHuns cybmoayns 220V

Cybmoaynb nmeeT ABa BapuaHTa ncnosaHeHus: AD_BP1 n AD_BP3, oTaunyatowmecs pa3HbiMun
3Ha4YeHNAMMN BbIXOOHbIX TOKOB.

TexHn4Yeckne xapakTepucTukmn cybmonyns 61oka nutaHms 220V:

MapameTp 3HavyeHue
BxoaHoe Hanps>XeHne ceTun 90-265 B
YacTtoTa ceTtn 0-63 Ty
MNoTpebnseman MoWHOCTL, He Bonee 13 BT
FanbBaHM4YeCcKasa pa3Bs3Ka ceTu 1500 B

MaKcuMabHbIN TOK UCTOYHUKa NMTaHua 24 B ans 180 MA - onsa BapmnaHTa AD_BP1

BHYTPEHHUX cybmopynen
250 MA - ona BapuaHTa AD_BP3
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7.22.1 Ha3HayeHMe KOHTAKTOB pa3beMoOB cybmopyns

Ha3HayeHne KOHTaKTOB pa3beMoB cybmoaynsa 610ka nutaHmsa 220V:

Paszbem KoHT. Ha3HauyeHnue
X1 1 220 B

X1 2 -

X1 3 220 B

7.23 Cybmopynb 6510ka nutaHua 24V

Cybmoaynb 61oka NnuTaHus 24V npefHa3HadeH gnsa obecrnevyeHns nutaHma npmbopa oT
3/1IEKTPUYECKON CETU NOCTOAHHOIO TOKA HOMUHAJIbHBIM Hanpsi>keHneMm 24 BoJbTa.

BHuMaHume! CybmMoaynb He nMeeT rasibBaHN4Yeckon nsonaunu. ObLnn NpoBoA NUTatoLLEro
Hanps>xeHusa 24 B coeanHeH ¢ BHyTpeHHMM obwmm nposogom npubopa.

BxogHasa uenb NUTaHNSA 3aliMLeHa CaMOBOCCTaHaBIMBAOLWMMCA NpeaoXpaHNTesieM.

Monyne nmrTanms 24V

X1
Uens Konr.
+24B 1 p————>+ [uranue nputopa
r oow. 2 — - 24B

CxeMa nogknatwyeHuns cybmonynsa 24V

TexHn4yeckmne xapakTepuctukmn cybmonyna 6noka nutaHma 24V:

MapameTp 3HavyeHue
BxoaHoe Hanps>XeHne NoCTOAHHOIro ToKa 24 B £10%
MNoTpebnseman MoWHOCTL, He Bonee 10 BT
FanbBaHMYeCKasa pa3BsA3Ka ceTu OTcyTcTBYET

7.23.1 Ha3HayeHMe KOHTAKTOB pa3beMoOB cybmopyns

Ha3HayeHne KOHTaKTOB pa3beMa cybmoayna 61o0ka nuTaHms 24V:

Paszbem KoHT. Ha3HauyeHnue
X1 1 +24 B

X1 2 obwunn

X1 3 -

8 MeToauka KanubpoBku

KannbpoBka npegHa3HavyeHa Oa onpeneneHns AencTBUTENIbHbIX 3HAYEHUIA MeTPOJIOrNYEeCKMX
XapakTepucTuk cybmoaynen.
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Kaﬂl/lﬁpOBKe noanexXat aHaJ1oroBble Cy6MO,D,yJ'II/I BBOJa-BbiBO[a.

* cybmMoOyb aHaNoroBbix BXxoaos Al;

* cybMoayib aHaI0roBbIX BX0A40B / BbixoaoB AlO;

* cybMoaynb nsmepeHusa temnepaTtypbl TMP.

MexxkanmbpoBOYHbIN NHTEpBan - 2 roaa.

8.1 CpepcTBa KanubpoBKM

Mpn NnpoBefeHNN Kannbpoeku cybmoaynen [osXKHbl MPUMEHSATLCA Cleaytole cpencTea

N3MepeHnin 1 BcnomoraTesbHoe obopynoBaHue:

HauMmeHoBaHMe u TuN

OCHOBHbIe XapaKTepUCTuKu

Mpnbop ana noBepku BosbTMeTpoB B1-12

Knacc To4YHOCTN B pexxume kKannbpaTtopa
Hanps>xeHun - 0,0008

KomnapaTop Hanps>xeHusa P3003 nnu

KannbpaTop Hanps»xeHunsa M320

Knacc ToyHocTm 0,0005

Mpepen 100 mB, 6 = +£0,015 %

KannbpaTop Toka M321

OcHoBHas norpelwHocTb +0,01 %

Mara3unH conpoTusnennn P4831

Knacc To4yHOCTM 0,02/2-10'6

BonbTMeTp yHMBepcanabHbIn B7-53/1

Ananas3oHbl namepenmns (0...300) B, (0...1) A

YacTtoTomep Y43-63

Ovnana3oH namepenunsa 0,1 'y - 200 My,

Knacc To4yHocTun 1,5

TepmomeTp TJ1-4

Onana3oH nsmepeHunsa 0-50 °C
LleHa peneHna - 0,1 °C

MorpewHocTtb - 0,2 °C

BapomeTp-aHepoupn M-67. TY 250-1797-75

McuxpomeTp MB-4M. TY 2516-07-054-85

KoMMeHCcaunoHHbIe TEPMO3IEKTPOAHbIE

nposoja

HCX npeobpa3oBaHus curHana cootsetcTeyeT HCX
Tepmonap

Mporpamma «CuctemHas ytunnta MNK-40»

(cm. #CnctemHasa ytunanTa)

obopyposaHus,

npubopa)

MpumMmeyvaHue - [lonyckaeTcsi NpUMeHeHNe APYrux CPpeacTB M3MEPEHUSA U UCMbITATENIbHOIO

obecneyunBatowmx HeobxoaAnMble OCHOBHbIE napamMeTpbl N XapaKTePUCTUKN (ﬂOFpeLIJHOCTb KOTOpPbIX He

npesbilaeT 1/3 npenena gonyckaemoro abcontoTHOro 3Ha4YeHUsl OCHOBHOW MOrpeLIHOCTU NoBepPsieMoro

8.2 YcnoBus KanMOpPOBKM U NOATroTOBKA K HEW

8.2.1 YcnoBusa KanmbpoBku

Mpu npoBegeHnn KanmbpoBkn Heobxoammo cobnogaTb cnegyoLline yCaoBus:
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TemnepaTypa OKpy>katouwero Bosgyxa 20 =5 °C
OTHOCUTEesNIbHasA BJIAXKHOCTb BO34yXa 30...80 %
ATMOCgepHoe faBneHne 84,0...106,7 kla
Hanpsi>keHne nuTaHMsa nepeMeHHoro Toka, B (cybmoaynb BN 220V)* ~220 +£11B,50 1 Ty,
Hanpsi»xeHune nuTaHmsa NocTossHHOro Toka, B (cybMoaynb BIM 24V)* =24 +1,2B

* Tonbko onsa MK-40

8.2.2 MNoparortoBKa K KanmbpoBke

MoaroToBuTb K paboTe Kannbpyemobirt npubop 1 BblAep>KaTb €ro Npu TemnepaType KaambpoBku
He MeHee OBYX 4acCcoB. 3aNyCTUTb CUCTEMHYIO YTUINTY U NEPENTUN Ha BKIaaky "Cybmoaynun".
MoproToBuTb K paboTe sTanoHHOe 06opynoBaHME, UCMOJIb3YEMOE B KaJIMBpPOBKe, B COOTBETCTBUN
C ero s3KcnjyaTauyMoHHON AOKYMEeHTaLumnen.

8.3 MpoBepeHue KanubpPoOBKU

8.3.1 OnpepneneHuve OCHOBHOW NpPUBEAEHHOM NOrpeLlHOCTU NPU U3SMepeHnu
BXOAHbIX NapaMeTpoB nNnpu paboTe c nepBUYHbIMK NpeobpasoBaTensaMmu,
¢hopMUupylOLLLUMU BLIXOAHOW CUTHaN B BUAEe CUrHaJsia NOCTOSAHHOrO TOKa.

a) K Bxoay cybmonynst BMECTO NepBUYHOro npeobpasoBaTesis NOAKAIOYNTE KanmbpaTop Toka
n321.

6) B nporpamme «CuctemHas ytunnta MNK-40» BbibpaTb COOTBETCTBYOLWUIA KannbpyeMsblin
cybmonynb 1 TUN BXOO0B YCTAHOBUTb B MoJsioxKeHue «l, MA».

B) MocnenoBaTesibHO YCTaHABAMBAsS Ha BbiXxoAe KanmbpaTopa ToKa TOKM, COOTBETCTBYOLLNE
3HAYEHUSM BXOOHOIO CMIHasa B KOHTPOJIbHbIX TOYKaX, MpUBeLeHHble B Tabnnue Huxe,
3a(hUKCMPOBATb YCTAHOBUBLUNECS 3HAYEHUS AN KaXXK A0 U3 3TUX TOYEK.

IOunana3oH | KOHTpOJibHbIEe TOYKM U3SMepsseMoro auanasoHa, %

BXOZHOIO 0 5 25 50 75 95 100
cUrHana

0...5 MA 0,00 0,250 1,250 2,500 3,750 4,750 5,000
0...20 MA 0,00 1,00 5,00 10,00 15,00 19,00 20,00
4...20 MA 4,00 4,80 8,00 12,00 16,00 19,20 20,00

r) PaccunTaTb ONA KaXKIA0N KOHTPOJIbHOW TOYKN OCHOBHYIO NPUBEAEHHYIO MOrpeLlHoCTb Npu
N3MepeHNN BXOOHbIX MapaMeTpPoB Mo opMye:

$\gamma = \frac{(\Pi_{\text{uam}} - \Pi_{\text{Hcx}}) \times 100\%}{\Pi_{\text{Hopm}}}$ (1)
roe:

M5 ~ U3MepeHHoe NpMbopoM 3HaYeHne napamMeTpa B 3ajaHHOM KOHTPO/IbHO TOYKE;

Mycx - 3Ha4YeHVe napameTpa B KOHTPOJIbHON TO4YKe, cooTBeTCcTBYyOWee HCX (HOMMHanbHOW
CTaTUYEeCKOW XapaKTepUCcTuke) nepBuyHoro npeobpasoBaTens;
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I'IHOIDM - HOPMUPYIOLLEE 3HAaYeHNe, PAaBHOE Pa3HOCTU MeXOY BEPXHEN U HUXKHEN rpaHuLIen

Anana3oHa n3mMmepeHns BxoaHoro curHana (100 % mn 0 %).

PaccynTaHHasa 418 KaXkovi TOYKU OCHOBHas NnpuBeAeHHas NnorpeLiHoCcTb He JO/KHA NPEeBbILLIAaTh
3asBJIeHHOV 4719 AaHHOoro cybmMmonay/is.

8.3.2 OnpepneneHune OCHOBHOW NpPUBEAEHHOM NOrpeLIHOCTU NPU U3SMEepeHUuu
BXOAHbIX NapaMeTpPoOB Npu paboTe c nepBUYHbLIMU NpeobpasoBaTensamm,
¢phopMupyloLLMMM BbIXOAHOW CUTHaN B BUAE Hanpsi>)KeHUsl NOCTOAHHOro ToKa.

a) K Bxogy cybmogyns BMeCcTo NnepBUYHOro npeobpasoBaTtess Nnoakao4nTb npnbop B1-12,
NOAroTOB/IEHHLIN K paboTe B pexxmMe UCTOYHMKA KannbpoBaHHbIX Hanps >XeHni.

6) B nporpamme «CuctemHast ytunuta NK-40» BbibpaTb COOTBETCTBYIOLWNIA KaiMbpyeMbii
cybmMoaynb 1 TUM BXOLOB YCTAaHOBUTbL B NOJIOXKeHMe «U, B».

B) MocnepoBaTeNbHO yCTaHaBAMBasa Ha Bbixoae KannbpaTtopa B1l-12 Hanps>keHus,
COOTBETCTBYOWME 3HAYEHNAM BXOAHOIM0 CUrHAMla B KOHTPOJIbHbIX TOYKaX, NpMBeAeHHbIE B
Tabnnue HMXXe, 3aNKCUPOBaTL YCTAHOBMBLUMECS 3HAYEHNA 018 KaXKA0MN N3 3TUX TOYEK.

IOvana3oH | KOHTpO/sibHbIE TOYKU U3SMEepPAEeMOoro auanasoHa, %

BXO/HOIO 0 5 25 50 75 95 100
cUrHana
0...10B 0,00 0,50 2,50 5,00 7,50 9,50 10,00

r) PaccumnTaTb ANA Ka)KAOW KOHTPOJIbHON TOYKUN OCHOBHYIO MPMBEAEHHYIO MOrpeLHoCcTb Npu
N3MepeHn BXOOHbIX NapamMeTpoB no gopmyne (1).

PaccynTaHHas 4/ Ka>XKA0u TOYKN OCHOBHas ripnBegeHHaA rnorpeluHoCTb He OJIXKHa ripeBbillaTth
3asBJIEHHOW A4/151 4aHHOIro Cy6MO,ﬂyfIFI.

8.3.3 OnpepesieHne OCHOBHOW NpUMBEeAEHHOMN NOrpeLwwHOCTU Npu POpMUPOBAHUM
BbIXOAHOIro CUrHasia B Buae CUrHasa nocToAsHHOro Toka.

a) K Beixoay cybmoaynsa BMecTo BTOPUYHOro rnpeobpa3soBatens nogkawo4mTe npubop B7-53/1,
NOAroTOB/IEHHLIN K paboTe B pexxmnme n3aMepeHuns Toka.

6) B nporpamme «CuctemHas ytunnta MNK-40» BbibpaTb COOTBETCTBYOLWMNIA Kannbpyemsblin
cybmMoaynb 1 TUN BbIXOAOB YCTAHOBUTL B NosioXXeHne «l, MA».

B) MocnepoBaTesnbHO 3aAaBas B nporpamMmme «CucrteMHas ytunmta MNK-40» Ha Bbixoae cybmonyns
3HAYeHNA TOKOB B KOHTPOJIbHbIX TOYKaXx, MpMBeaeHHble B Tabnanue HMxXe, 3adnKCnpoBaThb
YCTaHOBMBLUMECH 3HAYEeHMA NoKa3aHun npubopa B7-53/1 onsa Ka>koom U3 3TUX TOYEK.

Ouana3oH KOHTpOJIbHbIE TOYKU U3MEepsAeMoro aumanasoHa, %

BbLIXOLHOIO 0 5 25 50 75 95 100
CUrHaxNa

0...5 MA - 0,250 1,250 2,500 3,750 4,750 5,000
0...20 MA - 1,00 5,00 10,00 15,00 19,00 20,00
4...20 MA 4,00 4,80 8,00 12,00 16,00 19,20 20,00
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PykoBoacTBO no skcnayaTauun AFABA MO-40

r) PaccunTaTb ON9 KaXKA0N KOHTPOJIbHOW TOYKN OCHOBHYIO NPUBEAEHHYIO MOrpPeLlHoCTb Npu
YyCTaHOBJIEHUM BbIXOOHbIX MapaMeTpPoB Mo opMyie:

$\gamma = \frac{(\Pi_{\text{ycT}} - \Pi_{\text{Hcx}}) \times 100\%}{\Pi_{\text{Hopm}}1}$ (2)
roe

I'chT - n3mepeHHoe npubopom B7-53/1 3HayeHMe B 3a4aHHON KOHTPOJIbHON TOYKE;

I'IHCX - 3Ha4YeHue NnapameTpa B KOHTPOJIbHOM TO4YKe, cooTBeTCTBYOWee HCX (HOMUHaNbHOWN

CTaTUYECKON XapaKTEPUCTUKE) BbIXOAHOIO CUrHana;
rlHOpM - HOpMUpYloLLee 3Ha4YeHne, paBHOE Pa3HOCTU MeXOy BEPXHEN N HUXXHEWN FpaHuLEN
Anana3oHa BbixogHoro curHana (100 % n 0 %).

PaccunTaHHas 0515 KaXx4ovi TOYKM OCHOBHAas MPMBEAEHHas MorpPeLLlHOCTb HE AOJIXKHAa MPeBbillaTh
3asIBJIEHHOV B HacTosLeM P2 gasa gaHHoro cybmonyns.

8.3.4 OnpepeneHve OCHOBHOW NpUBenEeHHOMW NOrpeLIHOCTU Npu PoOpMUPOBaHUMU
BbIXOZAHOIO CUrHaN B BUAE Hanps>XeHUs NOoCTOSAHHOro ToKa.

a) K Beixoay cybmoaynsa BMeCcTo BTOPUYHOro rnpeobpa3soBaTens nogkno4mTe npubop B7-53/1,
NOAroTOBNEHHLIN K paboTe B pexxnme namMepeHnsa HanpsKeHus.

6) B nporpamme «CuctemHas ytunnta MNK-40» BbibpaTb COOTBETCTBYOLWUIA Kannbpyemsblin
cybmonynb 1 TUN BbIXOAOB YCTaHOBUTL B NosioxxeHne «U, B».

B) MocnepoBaTesnibHO 3aAaBas B nporpamMme «CucrteMHas ytunmta MK-40» Ha Bbixoge cybmonynsa
3HAYEeHNA HANPSXKXEHUN B KOHTPOJIbHbIX TOYKax, NpMBeAeHHble B Tabanue HMxxe, 3ankcnpoBaThb
yCTaHOBMBLUMECH 3HAYeHMA NoKa3aHun npubopa B7-53/1 ona Ka>kaom U3 aTUx TOYeEK.

Ouana3oH KOHTpOJIbHbIE TOYKM U3MEPAEMOro auanasoHa, %

BbLIXOLHOIO 5 25 50 75 95 100
CUrHana

0...10 B 0,50 2,50 5,00 7,50 9,50 10,00

r) PaccymnTtaTtb no popmyne (2) oNna KaXK4on KOHTPOJIbHON TOYKN OCHOBHYIO MPUBELAEHHYO
MOrpeLwwHoOCTb NMPU YCTaHOBAEHMW BbIXOAHbIX MapaMeTpoB.

PaccynTaHHasa 4719 Kax 4o TOYKM OCHOBHas rnpuBedeHHaA rnorpeLHoOCTb He 4OJI>XKHa rNpeBbILLaTh
3asBJ/IeHHOWV AJ18 AaHHOIro Cy6MO,ﬂyJ'IFI.

8.3.5 OnpepesneHne OCHOBHOW NpMBeAEHHOMN NOrpeLHOCTU NPU U3SMEpPEeHUm
BXOAHbIX NapaMeTpoB Npu paborte cybMmoaynsa c TepMmonpeobpasoBaTensamm
COMNpPOTUBJIEHUA

a) K Bxogy cybMoaynsa BMecTo nepBMYHOro npeobpasoBaTens NOAKAOYNTbL MarasnH
conpoTumeaeHnn P4831 no TpexnpoBogHom cxemMe. [NMpn 3TOM CONMPOTUBNEHNS COEONHUTENbHbIX
NMPOBOLOB AO/KHbI ObITb paBHbI U HE NpeBbIaTh 15 OM.

6) B nporpamme «CuctemHas ytunuTta NK-40» BbibpaTb COOTBETCTBYOLWLNI Kannbpyembin
cybMoaynb 1 TUN XapaKTeEPUCTUKKN TepMmonpeobpasoBaTens CONMPOTUBIEHNSA Kannbpyemoro
BX0Ja.

docs.kb-agava.ru cTp. 54 n3 58


https://docs.kb-agava.ru/view/%D0%9F%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80_%D0%90%D0%93%D0%90%D0%92%D0%90_%D0%9F%D0%9A-40#.D0.9E.D0.BF.D1.80.D0.B5.D0.B4.D0.B5.D0.BB.D0.B5.D0.BD.D0.B8.D0.B5_.D0.BE.D1.81.D0.BD.D0.BE.D0.B2.D0.BD.D0.BE.D0.B9_.D0.BF.D1.80.D0.B8.D0.B2.D0.B5.D0.B4.D0.B5.D0.BD.D0.BD.D0.BE.D0.B9_.D0.BF.D0.BE.D0.B3.D1.80.D0.B5.D1.88.D0.BD.D0.BE.D1.81.D1.82.D0.B8_.D0.BF.D1.80.D0.B8_.D1.84.D0.BE.D1.80.D0.BC.D0.B8.D1.80.D0.BE.D0.B2.D0.B0.D0.BD.D0.B8.D0.B8_.D0.B2.D1.8B.D1.85.D0.BE.D0.B4.D0.BD.D0.BE.D0.B3.D0.BE_.D1.81.D0.B8.D0.B3.D0.BD.D0.B0.D0.BB_.D0.B2_.D0.B2.D0.B8.D0.B4.D0.B5_.D1.81.D0.B8.D0.B3.D0.BD.D0.B0.D0.BB.D0.B0_.D0.BF.D0.BE.D1.81.D1.82.D0.BE.D1.8F.D0.BD.D0.BD.D0.BE.D0.B3.D0.BE_.D1.82.D0.BE.D0.BA.D0.B0.

PykoBoacTBO no skcnayaTauun AFABA MO-40

B) MocnenoBaTesibHO YCTaHaBANBAs Mepbl CONPOTUBJIEHNS, COOTBETCTBYIOLNE KOHTPOJIbHbIM
TOYKaM U3MepsieMoro AmnanasoHa, NpuBeaeHHble B Tabnnue HUXe, 3apMKCMpoBaTh
YCTQHOBUBLUMECS 3HAYEHNSI U3MEPEHHbIX CybMoaynemM TeMnepaTyp AN KaXKA0A U3 3TUX TOYeK.

YcnoBHoe 0603HavyeHue KOHTpOJibHbIE TOYKU U3MEpPAEeMOoro auanasoHa, %

TepMmonpeobpa3soBaTens 0 5 25 50 75 95 100
TCM50 10,264 14,598 31,577 52,14 72,47 88,734 92,8
a=0,00428 °C! (-180) (-161) (-85) (10) (105) (181) (200)
TCM100 20,53 29,2 63,15 104,28 144,94 177,47 185,6
a=0,00428 °C’! (-180) (-161) (-85) (10) (105) (181) (200)
TCN50 8,622 19,921 62,289 146,14 156,51 189,69 197,58
a=0,00391 °Cc! (-200) (-147,5) | (62,5) (525) (587,5) (797,5) (850)
TCMN100 17,24 39,843 124,58 292,27 313,02 379,38 395,16
a=0,00391 °Cc! (-200) (-147,5) | (62,5) (525) (587,5) (797,5) (850)
Pt100 18,52 40,764 124,2 289,27 309,68 374,96 390,48
a=0,00385 °C’! (-200) (-147,5) | (62,5) (525) (587,5) (797,5) (850)
Pt1000 185,2 407,64 1242,0 2892,7 3096,8 3749,6 3904,8
a=0,00385 °C-1 (-200) (-147,5) | (62,5) (525) (587,5) (797,5) (850)

MpuMeyaHue - 3HayveHns TemnepaTypbl Mo HCX yka3aHbl B ckobkax B °C

r) PaccunTaTb OS5 KaXKA0W KOHTPOJIbHOW TOYKM OCHOBHYIO NPUBEAEHHYIO MOrPELUHOCTbL Npu
n3MepeHnn TemMmnepaTypbl:

$\gamma = \frac{(T_{\text{yct}} - T _{\text{Hcx}}) \times 100\%}{T_{\text{Hopm}}}$ (3)

rae T ., - U3MepeHHoe CyOMOAy/IeM 3HaYeHNe TeMMNEepaTypbl B 3aiaHHON KOHTPOJIbHOM TOYKE;

Thcx — 3HaYeHve TeMnepaTypbl B 3aAaHHON KOHTPOJIbHOM TO4Ke, cooTBeTCTBytoee HCX

(HOMMHaNbHOM CTaTUYECKOW XapaKTepucTuke) TepmornpeobpasoBaTens;
THOpM - HOpMUpYyloLLee 3Ha4YeHne, paBHOE Pa3HOCTUN MeXay BEPXHEN N HUXXHEWN rpaHuLEN
Anana3oHa namepeHunsa temnepatypbl (100 % n 0 %).

PaccynTaHHas A1 Kax 4o TOYKM OCHOBHAas MpuBEAEHHas MorpeLuHoCTb HE A0JIXHA MPEBbILLATh
3asaBJIeHHOW B HacTosLeM P2 ana gaHHoro cybmongy .

8.3.6 OnpepneneHve OCHOBHOW NpPUBENEHHOM NOrpeLIHOCTU NPU U3SMEepeHuu
BXOAHbIX NapaMeTpoB npu paboTte cybmoayns c Tepmonapamm.

a) K Bxoay cybmoayns BMecTo nepBMYHOro npeobpasoBaTtens NogKAIO4YNTb KannbpaTtop
Hanps>xkeHus. MogknoyeHne K cybmoay o NpomM3BoAnNTb MO CXeMe NoAKJIYeHNa Tepmonap,
NCnosib3ysa TepMo3neKkTpoaHble npoeona, HCX koTopbix cooTBeTcTBYeT HCX npeobpasoBaHus
Tepmonapsl.
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6) B nporpamme «CuctemHas ytunnta MNK-40» BbiIbpaTb COOTBETCTBYIOLWMIA Kannbpyembliii
cybmoaynb n Tun HCX npeobpa3oBaHns COOTBETCTBYOLLErO Kanmbpyemoro Bxoaa.

B) MocnenoBaTesibHO YCTaHABANBAsS Ha BbiXxoAe KanmbpaTopa Hamnpsi>KeHus, COOTBETCTBYOLWME
3HAaYeHUsIM BXOOHOIO CMIFHaJsia B KOHTPOJIbHbIX TOYKAX, NpuUBeeHHble B Tabanue Huxe (Os
3alaHHON OAHHOMY BXOAy TuMa TepMonapsbl), 3aUKCMPOBaTh YCTAHOBMBLLNECS 3HAYEHUS
N3MepeHHbIX cybMoaynem TeMmnepaTyp A8 KaK 40N U3 3TUX TOYEK.

YcnoBHoe o0603HaYeHue

KOHTpOJibHbIE TOYKU U3MEepPAEMOro auana3soHa, %

Tepmonpeobpasosatens | 5 25 50 75 95 100
TXK (L) -9,488 -7,831 3,306 22,843 44,709 62,197 66,466
(-200) (-150) (50) (300) (550) (750) (800)
TXK (J) -7,890 -5,801 8,010 27,393 48,715 65,525 69,553
(-200) (-130) (150) (500) (850) (1130) (1200)
THH (N) -4,277 -3,521 4,145 17,900 32,956 44,662 47,513
(-240) (-163) (145) (530) (915) (1223) (1300)
TXA (K) -6,344 -5,130 6,640 23,416 40,003 52,043 54,819
(-240) (-159,5) (162,5) (565) (967,5) (1289,5) (1370)
TMAM (S) -0,236 0,238 3,283 7,948 13,250 17,594 18,609
(-50) (40,5) (402,5) (855) (1307,5) (1669,5) (1760)
Tn (R) -0,226 0,236 3,434 8,634 14,734 19,807 21,003
(-50) (40,5) (402,5) (855) (1307,5) (1669,5) (1760)
TMP (B) 0,178 0,372 1,792 4,834 8,956 12,666 13,591
(200) (280) (600) (1000) (1400) (1720) (1800)
TBP (A-1) 0,000 1,706 10,028 19,876 28,883 32,654 33,640
(0) (125) (625) (1250) (1875) (2375) (2500)
TBP (A-2) 0,000 1,191 7,139 14,696 21,478 26,180 27,232
(0) (90) (450) (900) (1350) (1710) (1800)
TBP (A-3) 0,000 1,176 6,985 14,411 21,100 25,782 26,773
(0) (90) (450) (900) (1350) (1710) (1800)
TMK (T) -6,105 -5,724 -2,788 3,358 11,458 18,908 20,872
(-240) (-208) (-80) (80) (240) (368) (400)

MprvmevaHue - 3HavyeHnsa TemnepaTypbl N0 HCX ykasaHbl B ckobkax B °C

r) PaccunTtaTb no opmMysie (3) OCHOBHYO NMpUBEAEHHYO NMOrPELIHOCTb MPU N3MEPEHUN BXOOHbIX

napaMeTpoB And Kaxkgon KOHTpOJ'IbHOI7I TO4YKMN.
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PykoBoacTBO no skcnayaTauun AFABA MO-40

PaccynTaHHas 418 KaXXovi TOYKU OCHOBHAas NMpuBeAeHHAas NorpeLiHoCcTb HEe AO/IKHA MPEBbILLIATh
3asIBJIEHHOV AJ151 AaHHOIro cybmoayis.

8.4 OdopmMmneHue pe3ynbTaToOB KaJIMbOpPOBKMU

Pe3ynbTaTbl KannbpoBKM 0POPMIAIOT NMPOTOKOJIOM MO hopMe, YCTaHOBJIEHHOM METPOJIOrNYECKOM
cny>xbon, nposoasLLen KanmbposKy.

Mpun oTpuLaTesNbHbIX pe3ysibTaTax KaanbpoBky NprMbop K 3KCryaTaunm He AOMNyCKaloT,
cybmonynmn nmbo npubop, He Npoweawne KannbpoBKy, HaNpPaBASIOTCA NPeanpPUATUIO-
N3roTOBMTENIO AN rpafyMpoBKN nbo peMoHTa.

9 TexHuyeckoe obcny>XxuBaHue

Mpwn BbINOSHEHUN PabOT MO TeXHMYECKOMY 0BCYyXXMBaHNIO KOHTpOIJ1Iepa Heobxoanmo
cobniogaTtb Mepbl 6esonacHoCTy.

TexXHWYEeCKNN 0CMOTP KOHTpPOJIIepa NPOBOANTCSA 06CYy>XXMBAIOLLIVM NMNEPCOHANIOM He pexke 0JHOro
pa3a B 6 MecsUeB 1 BKJOYaeT B cebs BbINOJIHEHME CleayoL X onepaLunii:

* OYNCTKY KOpPryca 1 KJIEMMHbIX KOJIOAOK Npubopa OT Mbln, rpsa3v N MOCTOPOHHUX
npeameToB;

* MPOBEPKY KayecTBa KpenseHns KoHTpossepa Ha DIN-pelike;

* NMPOBEPKY KAayecTBa MNOAK/OYEHNS BHELLIHWX CBSA3EN.

O6Hapy>XeHHble NPy 0CMOTPe HeAOCTaTKN c/ieayeT HEMeaJIEHHO YCTPaHUTb.

9.1 3ameHa nuTueBoM DaTapem 4acoB peasibHOro BpeMeHHU
Onsa 3ameHsl nMTneson 6aTape|/| HeoGXOD,VIMO BbIMNOJIHNTbL Coieayroume onepaunn:

* NOAroTOBMTb HOBYIO NnTUeByto baTapeto CR1220;

* BbIKJIOYNTb N 0EMOHTUPOBATb KOHTPOJJIED;

* MOMECTUTb KOHTPOJIIEP Ha CTOJI;

* OTKPYTUTb WeCTb 6OKOBbLIX BUHTOB KPEnJeHns NMLEBON KPbILWWKN KOHTposi1epa (o Tpu
BVMHTa C Ka>X[0W CTOPOHHI);

* aKKYpPaTHO CABUHYTb JIMLUEBYH KPbILLKY, HE AOMYCKasA YPE3MEPHOr0 HaTSXKEHMNS WIeNndoB;

4aCOBOW OTBEPTKOW N3BNEYb CTapyto baTapelo 1 yCTaHOBUTb HOBYIO*;

cobpaTb Nnpnbop B obpaTHOM NocaenoBaTesIbHOCTH;

* YCTaHOBUTL Npnbop Ha MecTo.

10 MpaBuna TPAHCNOPTUPOBAHUA U XPaHEHMUS

KOHTponsnep Oo/HKeH TPaHCMOPTUPOBaTbLCA B yNakoBke npu TemnepaTtype oT -30 °C go +80 °Cn
OTHOCUTEsIbHOW BNa)XHOCTW Bo3ayxa He 6onee 95 % (npwu 35 °C).

TpaHCcrnopTUpoBaHME O0MNycKaeTCss BCEMU BUAAMU 3aKPbITOro TPpaHCMopTa.

TpaHCcnopTUpoOBaHME Ha caMoJieTax O0JI)KHO NMPON3BOANTLCH B OTarJiIMBaeMbIX repMeTUYHbIX
oTCeKaxX.

Ycnosus xpaHeHns npubopa B TPaHCMNOPTHOM Tape Ha CKNage notTpebutens 4O/KHbI
cooTBeTCTBOBaThL ycsoBuaM 1 no NOCT 15150-69.
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PykoBoacTBo no skcnayaTauun AFABA MO-40

Bo3nyx B noMeLleHUn XpaHeHNa He O0J/DKeH cofep>XaTb arpeCcCuBHbIX NapoB 1 ra3os.

11 lFapaHTMHWHbIE OoD0A3aTenbCTBaA

rapaHTVII?lleII‘/'I CPOK 3KCrsyaTauunm - 12 mecsueB co OHA npoaa>xxu.

B cnyyae BbIXo4a KOHTPOJIIEPa N3 CTPOS B TE€YEHME rapaHTUNHOINO CPOKa Npu yC0BUNK
cobnoneHns noTpebuTenem NpaBua TPAHCMOPTUPOBAHUS, XPAaHEHUS, MOHTa)XXa 1 3KCrJlyaTaLuum
npeanpuaTne-n3roToBUTeb 0683yeTCs 0CyLLEeCTBUTbL ero 6ecniaTHbIi PEMOHT.

ONns oTNpaBKU B peMOHT He0b6X04MMO BJIOXKUTb B Tapy C KOHTPOJIJIEPOM MaCMopT, akT 0TKa3a U
OTNPaBWUTb MO aapecy:

620144 r. EkaTepuHbypr, yn. BepewaruvHa, 6A, OO0 "KoHcTpyKkTOopckoe biopo AFABA".

12 Ccbinkm

KonTponnepol AFABA
MpombiwneHHble KoHTposiiepbl | ATABA MK-30 « ATABA MK-40 « ATABA TIK-50 » ATABA TK-60 « ATABA
MNnK-70
MporpamMmmMupyemble ATABA MJ1K-30 » ATABA MNJIK-40 « AFABA MJ1K-50 « ATABA MNJIK-60
Nornvyeckne KoHTposiepsbl AlrABA TJIK-70
MporpammMmupyemsle pene ArABA MTIP-60
MaHenn onepaTtopa ArABA M0O-40 « ATABA 10-50
CneynannsnpoBaHHbIe ATABA MIMK-30 « ATABA YNAa-30
nOns KOTJIOB, KCYM 6416 « ATABA 6432 « ATABA 6432.10 « ATABA 6432.20 « ATABA
aBToOMaTM3auuu | neven, 6432.30
CYLUMNOK
heaspaTopos | ATABA Al
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