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KOTOPbIX MOXET NPON30ONTU Yepes Teno Yeroseka.

He omkpbiealime modysib, He npou3zeodume
nodknrYeHusi npoeodos, ecsiu NnumaHue
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Ha KileMMax MOo)Xem ocmasamabCsi ofacHoe
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1. O6uiee onucaHue

FMR - koHdurypupyembln MoAdynb BBOAa/BbiBOAA (Aanee
moaynb). lNpegHasHaveH AnNs aBTOMaTM3auMM UHXEHEPHbIX
CUCTEM  3A4AHWA W TEeXHOMOrMYecKMX  MpoLeccoB B
npomelwneHHocTM. Mopynb pabotaet B ceTsx RS-485 no
pa3nu4HbLIM NPOTOKONaM B kayecTse Slave ycTponcTtea.

Oco6eHHOCTU MoAyns:

1. Bblcokonpou3BoauTenbHoe BbIYMCIUTENBHOE SAPO Ha Base
32-6utHoro koHTpornnepa Cortex®.

2. TlpogymaHHas KOMMOHOBKa BXOAOB/BbIXOAOB MO3BOMSAET
nogobpaTtb onTMManbHYH KOHdUrypaumio obopyaoBaHns Ans
pasnnyHbIX CUCTEM aBTOMaTM3aLum.

3. B03MOXHOCTb yBENNYEHMS KONMYECTBA BXOAOB/BLIXOAOB 3a
CYeT MOAKIIOYEHMS AOMOSNHUTENBbHBIX MOAYEV PacLLUMPEHUS.

4. VI30onvMpoBaHHbIE YHUMOMSPHbIE LMMPOBLIE BXOAbl C
yHKUMEN cHeTa UMMNYbCOB.

5. KoHdurypupyemble, ycTonuMBble K Meperpyskam,
aHarnorosble BXOAbl BbICOKOrO pa3peLueHus ¢ noaaepkomn
PEXMMOB U3MEPEHUS HAMPSPKEHWSA, TOKA, U OCHOBHbBIX TUMOB
TemnepaTypHbIX 4aT4YMKOB.

6. YcTtonumBble K neperpyskam aHanorosble Bbixoabl O-
10B.

7. WN3onupoBaHHble AWUCKPETHble BbIXOAbl  Pa3NUYHbIX
TUNOB.

8. BCTpPOEHHbIN, 3alULLEHHbI WUCTOYHMK MUTaHUSA C
LUMPOKUM BXOOHbBIM AMANa3oHOM MUTAOLLMX HANPSHKEHUA 1
BO3MOXHOCTbO paboTbl OT CETEBOro TpaHcopmMaTtopa.

9. BcTpoeHHbI nopT USB no3sonsieT nponssoanTb
KOHUryprposaHune moayns n obHosnexue MO ¢
ncnonb3oBaHuem npunoxenus ans MK.

1.1. KomnnekT nocrasku moaynsa FMR

Mopynb BBOAA/BBIBOAA

KnemmHas konogka MPC300-50002
Knemmnas konogka MPC300-50009
KnemmHas konogka MPC300-35006

YnakoBka

a A WO N =

1 wr.
1 wr.
4 wr.
1 wr.

1 Wwr.



1.2. YcnoBus a3kcnayaTauum

HanmeHoBaHue
Pa6ouuit amana3oH Temneparyp

BnaxHocTb Bo3ayxa, He 6onee

Atmocdepa

BubpoycTtonumBocTb

YcTonumBocTb K yaapy

3HayeHue
Ot -40 °C (6e3 3amopaxuBanus) go +70 °C
90 % 6e3 koHaeHcauum

Be3 koppo3upytoLLux rasos
Be3 npoBoasLuen nbinu

10...57 [y, amnnutyaa 0,075 mm, yckopeHue: 9,8 m/c? (1G) B HanpasreHnn
X, Y, Z no 80 MUH. Ha Kaxpgoe.
(BpemeHHoM KoadppuLmeHT: 8 MUH. x k0ad. 10 = obLiee Bpems 80 MUHYT)

Yckopexue 147 m/c?, Bpems Bo3aencTaust umnynbsca 11 mc, 3 pasa B Kaxaom
13 Hanpasnennn X, Y, Z



1.3.

Pa3smeptl, Bec,
KpensieHue

HMI

UHTepdencol

MutaHne

OucKkpeTHbIe BXxoAbl

TexHnYeckne XapaKTepucTuKu

HaumeHoBaHue
LLnpuHa
BbicoTa
Fny6unHa
Bec (B cbope)

KpenneHue

CBeToaMoaHasn MHANKaUUs

Mepekntoyatenu, KHOMKKU

com1

Ccom2

MopT pacwupenns MRL

MopT paclumpeHus ceTeBoro Moayns
USB-Device

HomuHanbHoe HanpsaXxeHue nUTaHuA

PaGouwnit amana3oH HanpskKeHUn NUTaHus

MakcumanbHo AonycTumMoe HanpsiXkeHue Ha Bxoge

Tun BCTPOEHHOrO BbLINPAMMUTENSA HanpsXXeHUs

FanbBaHW4Yeckaa usonsauus 6roka NnMTaHUA

Tun 3awmThbl

MoTpebnsiemas MOLWHOCTL

Knacc 3awutbl oT nopaxeHua J3NEeKTPUYeCKUM

TOKOM

Bo3moxHocTb pa6oTbl or USB

KonuuectBO 1 TMN

Tun ranbBaHU4YEeCKON N30NALUU
AnekTpryeckaa NPOYHOCTb U3oNALMUK
HoMuHanbHoe HanpshkeHWe NMTaHUSA BXOAOB

MakcumansHo AonycTUMoOe HanpAaXxeHue Ha Bxoae

3HayeHue
140,0 mm
110,0 Mmm
55,0 Mmm
360 rpamm
Ha DIN-pewiky TS-35/7.5/15 (EN 50022)

MHamkaTop cocTosiHWMA Moayns;

[Ba nHankaTtopa obmeHa no nHTepdencam cBsi3an Mogyns;
[Ba VHAMKaTopa obmeHa no nHTepdericam
[OOMNONHUTENBHO YCTaHaBINMBAEMOro CETEBOro Moayns;
o 32 nugukatopoB cocTosiHua |/O

Mepekntoyatenb agpeca nopta COM1;
KHomnka nepesanycka (Reset)

WHTtepdeiic RS-485, 4800 6uT/c...115200 6ut/c
ranbBaHu4yeckas nsonsauus 0,5 kB;
oTKntoYaembli «tepmmHaTop» 120 Owm;
npotokon Modbus RTU;

pa3bém — KreMMHas korogka

WHTepgeric RS-485, 4800 6ut/c...115200 6uT/c;
6e3 ranbBaHNYEeCKOWN N30MALUN;

OTKMo4aemblii «tepmuHaTop» 120 Owm;
npotokon Modbus RTU;

pas3bEém — KneMMHasi Korogka

MopT Aans nogkntoyeHus mogynen MRL;
MopgknioyeHne yepes kabenb MRL.2034-001

[MopT ANst yCTaHOBKWU AOMOMHUTENBHOIO CETEBOr0 MOy NS
Ctangapt USB 2.0 Paszbém «MicroUSB Ttvn B»
24 B NOCTOSAHHOrO MU NEPeMEHHOro Toka

OT 16 00 48 B nocTosIHHOrO TOKa;
Ot 18 po 36 B nepemeHHoro Toka

KpaTkoBpemeHHo fo 60 B
OpHononyneproaHbIn

Het

OrpaHn4mnTenbHbIN cynpeccop;
CMeHHbIV NnaBKuii NpefoxpaHnuTens 2 A

He 6onee 5,4 BT, 6€3 Mmoaynei paclumpeHuss;
He 6onee 16 BT c mogynsmu pacluvpeHus

[nsa koHdurypuposaHusi mogyns n obHosnexus MO

B 3aBucumocTtu ot mogudmkaumm, oo 32 ranbBaHUYECKU
M30NMPOBaHHBIX BXOAOB C NOAAEPXKKOWM (OYHKLMM CHETHBIX
BXO0B

'pynnosas, no 8 BxofoB B rpynne
500B
24 B NOCTOSIHHOIO MM NepeMeHHOro Toka

60 B



HMCerTHbIe BbIXoAbl

AHanoroBble Bxoabl

AHanorosble BbIxoAabl

HanmeHoBaHue

KonuuyectBO 1 TN

KomMyTupyeMble Harpy3ku

3neKpr1ecKa5| MNPOYHOCTb U3onauuum

Tun 3awWmThbl

KonuuyectBO 1 TMN

Pexunmbl pa6oTbi

Moppepkka TemnepaTypHbIX 4aTYMKOB

AdrhbekTMBHOE  pa3pelleHne nNpu  U3MEpeHUMU
[aTYMKOB TemnepaTypbl

[nana3oH 3MepeHUs HanpsxxeHUs

AdhbekTMBHOE  pa3spelleHne nNpu  U3MEpPeHUMU
HanpsHkeHus

MakcumanbHoO fonycTUMoe HanpsikeHue Ha Bxoae
[Anana3oH uamepeHus Toka
AdhekTMBHOE paspeLleHne Npu M3MepeHnn Toka

MakcumanbHO AONYCTUMBIN TOK

Tvn 3awmThbI

KonuuyectBO 1 TMN

AdheKTMBHOE paspelueHune
[InanasoH BbLIXOAHLIX HaNpPsXXeHUN
MakcuManbHO AONYCTUMbIN TOK Harpy3Kn BbIXOA0B

MakcumanbHO  AonycTUMOe  HanpsikeHWe  Ha
BbIxoae

Tun 3awmThbl

3Ha4yeHue

B 3aBncumocTu oT moamdumkaumu, o:

12 onTopenewHbIX BbIXOO0B;

8 CMMUCTOpPHbIX BbIXOOOB C aBTOMATUYECKUM KOHTPOSEM
nepexoga yepes Hyrb;

24 penenHbIX BbIXO4O0B

B 3aBucMmMocTu OT TMNa Bbixoaa:

[ns onTopenenHbix — 4o 36 B NOCTOsIHHOrO Toka mMnu 4o
24 B nepemeHHoro Toka; 200 MA makc.

[Ons cMmucTopHbiXx — Ao 270 B nepemeHHoro Toka; 1 A
Makc.

Onsa penenHbix — go 400 B gencreylollero 3HadeHus
nepemeHHOro Toka; 5 A makc.

2500B

Ona onTopenenHbIX BbIXOAOB - OrPaHUYUTENbHbIN
cynpeccop " CaMOBOCCTaHaBNUBAKLLNICA
npenoxpaHuTenb.

Ons CUMUCTOPHbIX —  cHabbepHas
OorpaHn4uTenbHBIV Cynpeccop

[nsa peneriHbix BbIXOAOB — OTCYTCTBYET

uens u

B 3aBucumoctn ot mogudukaumm, go 8 YHUBEepCanbHbIX
aHanoroBbIX BXo4oB

3apaeTcs NporpammHo:

M3amepeHne TemnepaTypHbIX AaTYMKOB: 2-NMPOBOAHAs Unv
3-npoBogHas cxema NoAKIOYEHUS;

Bxop curHana 0-10B;

Bxop curHana 4-20mMA

Tunbl: Pt, Cu, Ni, TCN, TCM.
[OunanasoHsbl: 50, 100, 500, 1000.
A Takke nonb3oBaTenbCcKkne gaTymkn

Tun: NTC.
OunanasoHbl: 1.8K, 10.0K, 30.0K.
A Takke nonb3oBaTenbCckne gaTynkn

0,1°C
0...10B
3 mB

+36 B
0...24 mA
6 MKA
+24 MA

OneKTpoHHas 3alLmTa OT NpEeBbILLEHNS AOMYCTUMOrO TOKa;
OrpaHn4uTENbHEI Cynpeccop

B saBucumoctu oT mogudmkaumu, A0 8 aHaroroBbIX
BbIxoaoB curHana 0-10B

10 mB
0...10B
5 MA

+36 B

OrIEKTPOHHAS 3aLMTa OT NPEBbLILIEHUS LOMYCTUMOTO TOKa;
OrpaHu4muTenbHbIN cynpeccop



1.4. Kopa 3aka3sa u MapKMpoBKa

FMR-DOKHXXHX

Moaudukauma nogcmcremMbl
BBOAa-BbiBOAA.

2 6noka no 2 undpbl onpeaensioT
TUNbI ABYX NnaT BBoAa/BbiBOAA.

1X — aHanoroBble BXoAbl,

2X — pucKpeTHble BXoAbl U
aHanoroBble BbIXoAbl,

3X — auckpeTHble BbIXoAbl

Moaudukauma ocHOBHOW NnaTtbl

AnnapaTtHas peBuU3us

Puc. 1 — PacrnionoxeHue smukemxu ¢ MapKuposKkoU

Ta6n. 1- Modugukayuu Modyriell, Koslu4ecmeo u murnbi 8xo008/8bIx0008

DOUT
Moaudukaumsa moayns AIN DIN AOUT
OnTo Cumunctop Pene
FMR - 1020-10-4 8 8 2 6 2
FMR - 1021-10-4 8 8 1 5 4
FMR - 1320-10-4 6 8 2 2 6 2
FMR - 1321-10-4 6 8 1 2 5 4
FMR - 3022-10-4 16 12
FMR - 3322-10-4 16 4 8
FMR - 3422-10-4 16 4 8
FMR - 3030-10-4 24

FMR - 2222-10-4 32



1.5. OcHOBHbIe YacTu Moayns

Puc. 2 - Modynb 8goda/gbigeoda. Bud ¢ omkpbimoli KpbILWKOU CUCMeMHO20 omceka

Puc. 3 -Modyrnb esoda/sbigoda. Budbi c6oKy
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1.6. NabapuTHble M YCTAaHOBO4YHbIE pa3Mepbl

Puc. 4 - FabapumHbie u ycmaHo804HbIe pa3mepbl MO0y

12



2. NMoparortoBkKa K paboTte

2.1. MoHTa)x Ha DIN-peiky

MoHTax ycTpoiictea Bo3amoxeH Ha DIN-pevikn TS-35/7.5/15 crangapta EN 50022.

Puc. 5 -BapuaHmsi DIN-peek dnsi MOoHmaxa

[nsa moHTaxa moayns Ha DIN-peliky HyXHO:

BbIABUHYTb 3aienkv DIN-pelikv moayns BHU3 o ynopa;

npu MOMOLLIM 3aL,enoB Ha Kopryce nosecuTb Moaynb Ha DIN-
pevike;

3aABuHYTb 3awenkn DIN-penku mogyns BBepx 4o ynopa;

ybeauTbcsa B TOM, YTO MOAYNb HafexHo 3akpenneH Ha DIN-
pevike.

[na nemoHTaxa moayns ¢ DIN-pekun HyXHO:

3aBeCTM OTBEPTKY B YLUKO 3auienku DIN-peniku;

ABWXEeHNneM OTBEPTKU CHU3Y-BBEPX BbIABUHYTb 3allesiku

DIN-pevikv moayns BHM3 40 ynopa;

CHATb moaynb ¢ DIN-penku.

Puc. 6 — a, 6) MoHmax modynsi Ha DIN-peliky 8) JemoHmasxx modyrisi ¢ DIN-peliku
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2.2. UHTepdencbl CUCTEMHOIO OTCEeKa

Puc. 7 — Mlnmepagbelicb cucmemMHO20 omceka

Ons nonyyeHus goctyna K MHTepdencam CUCTEMHOro oTceka [ns 3aKkpblBaHWS CUCTEMHOrO OTCeKa HaXMUTE Ha KpbILLKY
OTKPOWTE KPbILLKY BPYYHYIO UMW C MOMOLLbIO OTBEPTKY. nanbLem B 30He nasa [o Lwenyka (CMm.

Puc. 8).

Puc. 8 — OmKpbligaHue u 3aKpbigaHue KpbILWKU CUCMEeMHO20 OmceKa

14



2.3. MapkupoBOUHbIA BKJ1aAbIL

MapKMpOBOYHbIA  BKNagblll npedHasHayeH Aans  pyvyHoro
HaHeCeHWsI  HaMMeHOBaHW/  BXOOOB  MIIM  BbIXOAOB,
NOAKMOYEHHBIX K COOTBETCTBYHOLLMM KIleMMaM MOAYIs.

B koMnnekTe Mogynsi NoCTaBAeTCS MapKUPOBOYHbIN BKNaAbILL
C pa3METKO, COOTBETCTBYIOLLEHA PACMONIOXEHMIO KMNeMM B
Kopryce Mogyrnsi.

[ns HaHeceHWs MapKMPOBOK Ha BKMaAblLl, Ero HyXHO M3BMeYb
U3-1noA, NULEBOW NaHen Moayrns.

Ons aToro:

e YcTaHOBUTE LINWLEBYIO OTBEPTKY B Mas C NEBOW CTOPOHbI
CbEMHOW NMLIEBON NaHenu.

e CHuMUTE NWLEBYIO NaHeNb U U3BNEKNTE MapKUPOBOYHbIV
BKNablLL.

e HaHecwuTe Ha Bknagblw HEOBXOAVMbIE MAPKUPOBKY.

e [Ins ycTaHOBKM MapKMPOBOYHOTO BKNaApllla BCTaBbTE €ro B
nas kopnyca mexagy 4-ms BbICTynamu.

e YCTaHOBWTE CbEMHYIO MNMLIEBYIO MaHenb 3auenamu B nasbl
Kopnyca ¢ NnpaBo CTOPOHHI.

e HaxmuTe Ha CbeMHyI0 NIULIEBYIO MaHenNb cresa Ao Lenyka.

Puc. 9 — VissnedyeHue u ycmaHoska MapKupO8O4YHO20 8Knadbiuia

2.4. KneMmMHbIe 610k

Ons  noaknioYeHWs MPOBOAHWMKOB B KOMMMEKTe MOAyns
NOCTaBNATCA CbeMHble TMNPYXWUHHble KINeMMHble GJ'IOKI/I,
nossonsowye npom3BoauTb Oonee rmMbkylo Hanagky u
obcnyxuBaHne obopyaoBaHNsA, a Takke ero PEMOHT U 3aMeHy,
B Crny4yae HeobxogumocTtu, 6e3 nemMoHTaxa kabenen.

Mpy>XVHHBIE KNEMMHbIe 610KV NO3BOMNAT NPOBOANTL ObICTPLIN
MOHTaX/0EeMOHTax NpoBoAoB (CM. TpeboBaHMS K NOAKMIOYEHUIO
npoBOAOB 1 kabenen)

B cnyyae HeobxoAMMOCTM KNeMMHble Onoku MoryT ObiTb
N3BMeYeHbl BPYYHYIO UMM MHCTPYMEHTOM Kak NoKa3aHo HIbKe.

Puc. 10 — UN3zeneyeHue KnemMmHbIx 6510K08
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2.5. Tpe6oBaHua K NOAKJIIOYEHUIO NPOBOAOB U Kabenen

[aHHble 0 MaKCcMManbHOM CeuvyeHun NpPoBoAa, 3aXUMaeMoro B
KNemMbl MOayns, NpuBeaeHsl B Tabn. 2.

[nvHa 3auncTkm kabensa ans obonx TMNoB pasbEMOB — 5...9 MM
(pekomeHagyetca 7  MMm). BO3MOXHO MpuMEHeHne  Kak
OOHOXWIBHOrO MpoBoAda, Tak M MHOroxwunbHoro. B crniydae
NPUMEHEHNST  MHOTOXWIBHOTO  MPOBOAA  PeKoMeHAyeTcst
UCMOrb30BaTb 06XXMMHbIE HAKOHEYHVKM UMK NyXEHMWE.

Ta6n. 2 — Ce4yeHusi MOOKJIFOYaeMbIX NIPO80A0e8

Knemma

MutaHve moayns
MopTel COM1 1 COM2

Bxoapl/Bbixoab!

KonuyecTBo KOHTaKTOB B Knemme

He ponyckanTe nosiBNEHWS HEKA4YeCTBEHHbIX COEAUHEHWN (He
[0 yrnopa BCTaBMeHHbIV pa3beM, He 3aXaTblvi NpoBOA, HENMOTHO
obxaTble HaKOHEYHWKM, OKWUCIEHWE KOHTaKTOB). JTO MOXET
NpuyBECTM K MeperpeBy B MeCTe COEAUHEHWS, YBEMUYEHWIO
YPOBHSI LyMa B aHanorosbIX LENsX, UM CHWKEHWIO kayecTsa
CBS31 B LIENsAX MHTEepdencos.

CeueHue npoBoAa, NOAKNIOYaEMOro
K Knemmam, mm? / AWG

0,2...2,5Mm?/ 12...26 AWG
0,2...1,0 mm?/ 16...26 AWG

9x4 0,2...2,5Mm?/ 12...26 AWG

2.6. TpeboBaHusA K Npokiagke NpoBoAoB n kabenen

BHUMAHME!

Ansi mozo, Yymo6si cHu3umeb Ao
MUuHUMYyMa eeposimHocmb c6oee e
pabome modyns cmpoeo cnedyliime
npasusiam, u3sioXXeHHbIM 8 3MoM
pasodene

MpoknagpiBavite kabenu curHanoB cBA3W, a Takke kabenb
nMTaHWs OTAEeNbHO OT CUINOBbIX kabenen. PekomeHoyemoe
MUHUMarnbHoe paccTtosiHue ot 300 Mm.

Ctpemutechb Kk Tomy, 4Tobbl AnuHa kabenen cBA3n u kabenen
nUTaHWs Bblna MUHUMaNbHO BO3MOXXHOW.

KabenbHble KaHanbl, pacnoNoXeHHbIe Ha nony

Octaensante He MmeHee 200 MM Mexady NPoOBOAAMMU U BEPXHeEN
TOYKOMN kabenbHOro kaHana, kak Nokas3aHo Ha cxeme.

MopBecHble kKabenbHbIe KaHanbl

OctaBnawTte He meHee 300 MM mexay cunoBbiMK kabensmu n
npoBOAaMU BXOA0B/BbIXOLOB WUNnu ynpasneHus. Kabenb aAns RS-
485 obszaTenbHO AOMKEH ObITb 9KPaHMPOBAHHbLIM.

He yknagpiBaviTe B eOuHbI kaHan kabenu ¢ pasnuyHbiMU
YPOBHAMW CWUIHANoB M C pPasiMYHbIMA TUMamMy CUrHaroB
(Hanpumep, UM pPOBbIE U aHANOrOBbIE).
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2.6.1. PexoMeHaaUuMu No NOAK/IIOYEHUIO aHAJIOrOBbIX Lileneu

B cnyyae >xecTkoW 3neKTPOMarHWTHOM OGCTaHOBKM [Ans
NOAKIIOYEHNS  aHamnoroBbIX CUrHamoB WCMNONb3ynTe «BUTbIE
napbl» B akpaHe. 3a3eMnsiTb akpaH kabens MOXHO TOMbKO Ha
CTOpOHe Moayns Ha OBLLYI0 KMeMMy = aHaroroBoro Bxofa un
BbIXOAa.

[JononHuTenbHas aKpaHMpoBka MoXeT ObiTb obecneyeHa
NPYMEHEHWEM  3a3eMMEHHbIX MeTannmyeckux kabenbHbix
KaHarmnoB W 3a3eMIeHHbIX MeTanmyeckux rogp.

B cnyyae WCnonb3oBaHWS 9KPaHUMPOBAHHLIX MPOBOAHWKOB
pekomeHayeTcs NoABOAUTbL MX HEMOCPEeACTBEHHO K MOAyIio.
OKpaHVpoBaHHbLIM Kabernem crneayeT BbIMOMHATL U Pa3BoAKy Mo
wkady, T.K. Yalle BCero MMeHHO B kabenbHbIx KaHanax Lwkada
kabenn HaxogATcsa B HeNocpeAacTBEHHOM 6nu3ocTn Apyr K

Apyry.

Ona  kaxporo  OTAENbHOTO  TeMnepaTypHOro  AaTyuka
ncnonb3ynTe NPOBOAHWUKM PaBHOMN ASMHbI, TMBO MHOMOXWUbHbIE

Kabenu (OBYXKUNbHBIA ANs ABYXNPOBOOHON U TPEXKUIbHbIV
ONs TPEXNPOBOAHBLIX CXEM MOAKITYEHUST).

OcobeHHO BaXHO crieuTb 3a TeM, YTOBbl NP UCMONb30BaHUM
TPEXNPOBOAHOW CxeMbl kabenu MOAKMIoYeHUs1 TepMOAaTUUKOB
6biM  NPONoOXeHbl BMecTe. TOMbKO B TakoM  cryyae
KOMMeHcauusi COMpOTMBIIEHWS] MPOBOAOB OyaeT BbINOMHEHa
npaBuUnbHO.

Cnegute 3a KayecTBOM
CUrHanbHbIX Liensix.

ONEeKTPUYECKNX KOHTaKToB B

He ucnonbayiTe W3HOLLIEHHbIE Pa3beMbl, 3aunLaiiTe cTapble
NpoBoAa OT OKUCIIOB, HE JOMYCKalTe CKPYTOK.

Hu3koe  kayecTBO  3reKTPUYECKMX  KOHTAkTOB  MOXET
oTpULaTENbHO MOBAWSTL HA TOYHOCTH M3MEPEHUI U YPOBEHb
LLYMOB.
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3. OnucaHue Mmoaynsa

3.1. NMutaHue

MuTaHne Moayns pekoMeHAyeTCs OCyLEeCTBMATb OT BHELUHEro
MCTOYHMKA HanpsKeHUs1 MOCTOSIHHOMO MIN NEePEMEHHOro Toka C
HOMVHarnbHbIM BbIXOAHBIM HanpshkeHnem 24 B.

Ons npaBunbHoW paboTbl MOAYNsi HOMWHanNbHasi BbIXOAHas
MOLLHOCTb WCTOYHMKA MWUTaHUS [OMMKHA WMeTb ABYKPaTHbIN
3anac oT notpebnsiemol MOLHOCTU MOAYnS.

MoTpebnsemas  MOLLYHOCTb
moamdukaumm (cm. Tabn. 3).

mMoayna 3aBucuT OT  ero

Mpn noaknoYeHnn AONONHUTENbHBIX MOAYNEN paclUMpeHns K
MOPTY CUCTEMHON LWWMHBLI MOTpebnsiemasi MOLLHOCTb Takke
yBenuymBaeTcsi.

Cucrema nMTaHus mMoayns obnagaet LUMPOKUMM
BO3MOXHOCTAMM NO paboTe B YCMOBMAX BO3AENCTBUS
HanpskeHWn BenuumMHonm fJo 60 B, a npu KpuTU4eckom
nepeHanpsikeHnn  npuBOAMTCA B AENCTBME  3aALLUMTHBbIN
npegoxpaHnTensb.

Mpy NOAKMIOYEHUM K WCTOYHUKY MUTaHWS MOCTOSIHHOMO TOKa
cobntoparite NONSPHOCTb NOAKIIOYEHWS, YKa3aHHYI0 Ha Knemme
nuTaHus. Bxop Mopyns 3alviieH OT MoAaYu HanpspKeHwst
HenpaBWIbHON NONSPHOCTU.

BHUMAHMUE! lNodknroyeHue nposodoes
numaHusi Modynsi npouzeodume npu
OMKJ/II0YeHHOM OMm cemu UCMOYHUKe
numausl.

Ta6n. 3 — [Tompebnsiemass MOwHocmMb MoAyrnel pa3/iuYyHbIX MOOugbuKayul

Moaudukauma moagyns
FMR - 1020-10-4
FMR - 1021-10-4
FMR - 1320-10-4
FMR - 1321-10-4
FMR - 2222-10-4
FMR - 3022-10-4
FMR - 3030-10-4
FMR - 3322-10-4
FMR - 3422-10-4

MoTpebnsiemasa MowHoCTL, BT
29
2,8
3,0
2,9
3,6
4,5
54
3,9
3,9
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3.2. CBeTtoaMoaHasa MHAMKALMA

Ha nepegHen naHenn mopynsi pacnonoXeHbl 3 CUCTEMHbIX
CBETOAMOAHBIX MHAMKaTOpa M A0 32 WHAMKATOPOB COCTOSIHWWA
BX0A0B/BbIX0A0B. CUCTeMHble WHAMKATOPbl NpeaHa3Ha4eHbl
Ans  oTobpaxeHus pexumMoB paboTbl Moaynsi M obmeHa
AaHHbIMW MO WMHaM  cBA3W. MHOukaTopbl  COCTOSHWN
BXO,0B/BbIX040B npegHasHaveHbl  Ansa  oTobpaxeHus

COCTOSIHUSI  COOTBETCTBYIOLLErO  AWCKPETHOro BXOAa Wnu
BbIxo4a. AHanoroBble BXOAbl/BbIXOAbl HE UMEIT MHAMKATOPOB
COCTOSIHWA. oA, KPBILLKOM CMCTEMHOrO OTCEKa PacrosioXeHbl
OBa wuHAukaTopa, otobpaxatowme aktusHocte COM-nopToB
YCTaHOBIEHHOrO CETEBOr0 MOAYS.

Puc. 11 — PacnonoxeHue uHOukamopos Ha Kopryce mMoOyrisi

Ta6n. 4 — HazHayeHue u pexumbl pabombsl UHOUKaMoOpPoe

UHpukaTop, uBeT, pexum paboTbl

BkntoueH
[ 3eneHbiit
BbikntoueH
3eneHbIn BkntoyeH
BkntoueH
CuHuiA
) Muraet
BkntoveH
KpacHbi
Mwuraet
RS CuHui Mwuraet
MR CuHui Mwuraet
L1L2 3enéHbin Mwuraet

OnucaHue

CocTosiHne Bxoga (BbIXOAa) — «BKIOYEHO»
CocTtosiHue Bxoaa (BbIXOAa) — «BbIKITHOYEHOY
PaboTta oT ocHOBHOro NUTaHusi, oLIMBOK HET
MuTtaHue ot USB

O6meH no wuHe USB

Mogaynb He 3anycTuncs

Owwubka npu pabote moayns

Mpaet obmeH gaHHbIMKM no COM1

Mpoet obmeH gaHHbIMKU o COM2 unu cucTeMHON LnHe

Naét o6MeH aaHHbIMU o COM-nopTam KOMMYHUKaLMOHHOTO

moayns NA
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3.3. Ha3zHauyeHue knemMm

Moaynb cooepXut 6 CbeMHbIX KreMMHbIX 6rokoB. [Ba
KNeMMHbIX Grioka npegHasHadeHbl 4ns NOAKIIOYEHMS NMUTaHNs
1 knemmbl noptoB RS-485 1 npucyTCTBYIOT B KaXkgom Mopgyrne
HEe3aBMCMMO OT MoanduKaLmn.

YeTblpe p[pyrMx KrnemmHbiXx 6roka npefHasHadeHbl Ans
NOAKITIYEHNS K BXOAAM U BbIXoAam MOZYnNS.

BHeLLHWI BMA KNEMMHbIX GIIOKOB U UX Ha3HayYeHue npueseaeHo
B Tabn. 5

Ta6n. 5 - BHewHuti eud kiieMM MOOyJsisl U UX Ha3Ha4eHue

BHewHun Bng

Ona ykasaHusi Ha3Ha4YeHWsi KOHTaKTa, UMW rpynnbl KOHTAKTOB
knemMmHoro  6rioka, Ha  Kopriyce  MoAyns  HaHeceHa
COOTBETCTBYIOLIAsA MapkMpoBKa C YCMOBHbIM 0GO3HaYeHVEM
TWNa pecypca 1 Ha3HaYeHWEeM KaX40oro KOHTaKTa.

Tarke, ANS Kaxgoro Bxoda WM Bbixoda, B 3aBUCUMOCTM OT
TUNa, yKasaH ero nopsiaKoBbIA HOMEP.

Konuyectso 1 TUnbl BXOAOB U BbIXOAO0B, W MX PACNoNnoXeHne
Ha KNneMMHbIX 6rokax Mogynsi 3aBUCAT OT ero MoanduKaLmm n
ykasaHbl B Tabn. 6.

HasHaueHune

Knemmbl 4ns nogkmoveHns nutaHus mMoayna.

[Mpn NMTaHUN NOCTOSAHHBLIM TOKOM Tpe6yeTc;| noakn4yaTb MUMHYC UCTOYHUKa

nUTaHWA K MuHMKM N, a Nc NCTOYHMKA K IMHWK L.

Knemmbl noptoB RS-485.

COM1 — nopT RS-485 (ranbBaHU4Yecky U30NMPOBaHHbIA). CoaepXuT Knemmbl

¢ curHanamu D+ (A), D- (B), GND — n3onupoBaHHas 3emnsi.

COM2 — nopT RS-485 (ranbBaHM4Yecku He M30NMPOBaHHbIN). CoaepXuT

knemmel ¢ curHanamm D+ (A), D- (B), GND — 3emns moayns.

|/|30]'|VIpOBaHHaF| rpynna AUCKPETHbIX BXOOOB.

L - O6uwas knemma M3onMpoBaHHON rPYNMbI AMCKPETHBIX BXOAOB.

YHMBepcaanble aHanorosble BXoA4bl

[ns kaxapblx ABYX BXOAOB NpefocTaBneHa ofHa oblas knemMmma =

L

Bce obuine knemMMbl aHanoroBbix BXOAOB UMEHT BHYTpeHHee coeuHeHne C

«3emnen» moayns (knemma N).
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BHewHun Bug

HasHauyeHue

[unckpeTHble Bbixogbl 6e3 obLlero KoHTakTa, UM ¢ o4HUM OBLLUMM KOHTaKTOM
Ha 2 BbIxoaa.

YcnoBHas cxema KOHTaKToB oTobpaxeHa nofd Kaxaow rpynmnon BbIXo4oB,
OOMoNHUTENbHO 0603HaYeH TUM BbiXoda:

relay - PeneiHble BbIXoabl,

triac - CMMUCTOPHbIE BbIXOAbI,

opto - OnTopeneiHble BbIXOAbI.

pynna aHanoroBbIX BEIXOAOB.
[ns rpynmbl aHAMOroBbIX BbIXOJOB NPEeAoCTaBNeHa ofHa obLas knemma =+
Bce o6Lpe knemMmmMbl aHanoroBbIX BbIXOLOB UMEIOT BHYTPEHHeEe coeanHeHne ¢

«3emnen» moayns (knemma N).

Ta6n. 6 — PacnonoxeHue KiieMM 8x0008/8bI1X0008 8 pa3flu4yHbIX MOOugbuKkayusix Mooyss

Moaudukaums

FMR - 1020-10-4

FMR - 1021-10-4

FMR - 1320-10-4

PacnonoxeHue knemm
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Moaudukaums

FMR - 1321-10-4

FMR - 3030-10-4

FMR - 2222-10-4

FMR - 3022-10-4

FMR - 3322-10-4

PacnonoxeHue knemm
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Moaudukaums

FMR - 3422-10-4

3.4. [INCKpeTHble BXoAbl

3.4.1. O6wme cBegeHnn

B coctaB Mmoayns, B 3aBUCMMOCTU OT MOAMUKaLMN, BXOAUT 4O
32 ranbBaHUYECKN U30NIMPOBAHHBIX ONCKPETHBIX BXOAA.

PacnonoxeHue knemm

Bce oHn 06beavHeHbl B ©30nMpoBaHHbIE rPynbl MO 8 BXOAOB C
OOHUM OOLWKMM KOHTakToM. Takum 06pa3om, MakcumaribHoe
4KCno rpynn B Mogyne paBHoO 4.

Puc. 12 - BHympeHHsisi cmpykmypa OUCKpemHbIX 8X0008

B 3aBrcrMMocTy oT Moamdmkaummn Mmoaynb noaaepxmeaet o 16
BbICOKOCKOPOCTHbIX BXOAOB, CMOCOGHbLIX paboTaTe B pexume
cyeTa uMnynbCcoB ¢ Yactoton Ao 20 kIu,.

BbICOKOCKOPOCTHbLIE BXOAb! BCEraa pacnonoXeHbl Ha Knemmax
oT 19 go 26, v ot 28 #o 35. Bce ocTanbHble AUCKPETHbIE BXOAbI,
pacnonoXeHHble Ha [ApYrux Kremmax, OOCTYMHbl B pexvume
cyeTa UMMynbCcoB ¢ YacToTon Ao 1 k.

Ons Bcex BXOOOB [AOCTynNHa MoOKaHanbHas HacTpouka
nporpaMMHon dunbTpaumm, npegHa3Ha4YeHHoW ans
nogasneHus apebesra KOHTAKTOB M CryvaviHbIX BO3MYLLEHUI
npv NnepexoaHbiX npoLeccax.

Ona 6onee nogpobHoi MHdpopmauum no Hactpoirke DIN cm.
pasgen Kondwrypuposanue DIN.

Kaxpgpin aMckpeTHbIn Bxog, cpabaTbiBaeT nNpu Nnogaye Ha Hero
HanpspkeHust noboli  NONSPHOCTM  OTHOCUTENbHO — ObLero
KOHTaKTa, MO3TOMYy BXOAbl Takoro Twna MoryT paboTtatb ¢
NUTaHNEM OT MOCTOAHHOTO Y NEPEMEHHOIO HaNpPsKEHUS.

K LlI/ICt)pOBbIM BXO4aM MoAynA MOryT NoAKNo4aTbCA JaTHUKU CO
cneaywowmMmmn TunaMmun BbiIXoaoB:

= «Cyxol KOHTaKT»
Pa3oMKHyTbIN);

= OrtxkpbiTein konnektop (NPN, PNP, a Takke OTKpbITbIA CTOK
¢ P- unu N- kaHanom);

= AxTuBHble (AUdpepeHLmanbHbIi Bbixod 24 B, ABYXTaKTHbLIN
BbIxozd 24 B).

(HopmanbHO — 3aMKHYTbI/HOpMarnbHO

MuTtaHve CYXUX KOHTaKTOB W aKTUBHbIX OATYUKOB MOXET ObITb
NOAKMKYEHO K UCTOYHUKY NMNTaHUA Moayns.
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3.4.2. TexHNYEeCKMe XapaKTEpPUCTUKN AUCKPETHbIX BXOA0B

HanmeHoBaHue napametpa

SJ'IeKTpl/I'-'IeCKaﬂ NPOYHOCTb N3oNALnn
MeXay Knemmamu gUCKpPeTHbIX BXOO0B U
OCTanbHbIMU LenaMmn moayns

BxogHoe conpoTuerneHne Bxoaa

Mopor cpabaTtbiBaHus
'McTepesnc no HanpsxeHuto

Tok nor. 0
Tok nor. 1

MpeaensHO AONYCTUMOE HanpsHKeHe Ha
BXoAax

Bo3MoxHOCTb paboTbl npu nutaHmm AC

MakcmmanbHas yactoTa crefoBaHus
UMMYMbCOB B peXume
OTKITIOYEHHOW hunbTpaumm
(ansa ckBakHOCTU 2, amnnuTyAbl 24 B)

MuH1ManbHasa ANUTENbHOCTE UMMYNbCOB
B pexvme
OTKITIOYEHHOW punbTpaumm
(ans ckBakHOCTU 2, amMnNnuTyabl 24 B)

MakcrmarnbHOe YMCNo He3aBUCUMbIX
CYETHbIX BX0A0B ¢ YactoTton o 20 kl'y

MakcmmanbHas yactoTa crnefoBaHus
UMMyNbCOB B peXxume
BKITIOYEHHOW hunbTpauum
(ansa ckBakHoCTU 2, amnnuTyAbl 24 B)

MuHMManbHasa ANUTENbHOCTE UMMYNbCOB
B PEXMME BKIOYEHHON unbTpaumnm
(ans ckBaxkHOCTU 2, aMnNnuTyabl 24 B)

Mepwuiog 0GHOBMNEHWsI pe3ynbTaToB
U3MEPEHNS YacToThI (Bpems cuyeTa)

I'Ipe,qeanaﬂ abcontoTHasi OCHOBHas!
NOorpelHoCTb U3MepeHna 4acToTbl

Mogynb cueta

HacTtpavBaemblii punbTp cHETHOro BXxoaa

Pa3mepHocTb

KOm

MA

MA

Ky

MKC

Ky

MKC

My

MC

MuHuManbHoe HomuHanbHoe
3HayeHue 3HaYeHue

500 —

Oa

25

500

(0,02F+2/F)

2%

0,5

MakcumanbHoe
3HaYeHue

6,6

+13,5

1,5
+12,5

20

10000
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3.4.3. NoaxknioyeHne ANCKPETHbIX BXOAOB

Bblbop TWnNa UCTOYHMKA HanPsPKEHWs AN NOAKMIoYeHUs!
[OVCKPETHBIX BXOAOB 3aBUCUT OT WCMOMb3yeMblXx B cCUCTeMe
AaTumnkoB. [IMCKpeTHble AATYMKM C CyXUMWM KOHTakTamu MoryT
pabotaTb C n06GON NOMSPHOCTBIO NUTAHUS, UM OT UCTOYHUKA
NMUTaHWs nepeMeHHoro Toka. B nocnegHem cnyyae npwu
KOHMUIypMpoBaHUM MoZynsi, HeoGXOAMMO HaCTPOUTb PEXUM
paboTbl TakMX [AUCKPETHbIX BXOAOB OT MEPEeMEHHOro Toka
(pexum AC).

Ona  Gonee  nogpoGHoW
KoHdumrypupoanue DIN.

nHopMaumm  cMm.  pasgen

a)

Ecnun HeT cneunanbHbix TpeboOBaHWA MO  3neKTpUYeckomn
M30MAUMM AaTYMKOB OT APYrvMX Lenew, To Haubonee yaobHo
OopraHv3oBaTh MOAKMIOYEHWE WX NUTaHWS K OoTpuuaTenbHOMy
Bblxogy «N» WCTOYHMKA nUTaHWs, a K oblen kremme
OVCKPETHBIX BXOAOB MOABECTW MOMNOXWTENbHBLIA NPOBOA OT
knemmbl «L». [py Takom MOAKMIOYEHUW AWNCKPETHble BXOAbI
ranbBaHN4YeCcKkn 06 beANHSIIOTCS C UCTOYHUKOM MUTAHWS MOAYINSI
1 ero BHyTPeHHUMM Lensmu, cm. Puc. 13 a).

Ecnu duckpemHbili 8xo0 ucnosnb3yemcs 0nsi
nodcyema uMnysIbCO8 UsU U3MepeHus
Yacmombl, cxeMbl MOOKITIOYEHUs
aHasi02uY4Hbl NpueeGeHHbIM, 0OHaKO OJisi
numanusi exoda criedyem ucrnonb3oeams
MOJILKO UCMOYHUK MOCMOSIHHO20 MOKa.

6)

Puc. 13 —NumaHue duckpemHbix damyukos u Modysisi om 0OHO20 UCMOYHUKa (a); om omadersibHbIX UCMOYHUKO8 (6)

Ecnu gns uenen gatyvkoB, MOAKMOYAEMbIX K [AUCKPETHbLIM
BXoZam, TpebyeTca anekTpuyeckas u3onsiums OT OCTarbHbIX
uernen Moaynsi, HeobXxoAMMO WUCMOMb3oBaTb  OTAENbHbIN
WCTOMHMK NMUTaHWs Ans gatyvkoB. Ecnu onst nutaHust cuctemel
npegnonaraeTcs MCnosnb3oBaTb CETEBOW TpaHcgopmaTop, OH
MOXeT ObITb BblbpaH C ABYMS M30NMPOBAHHBLIMW BTOPUYHBIMU
obmoTkamu, OfHy M3 KOTOpbIX CregyeT Wcnonb3oBaTb AN
NUTaHWA MoAyNs, a BTOPYK — AN MUTaHUs [OaTYuKOB,
NOAKIMIOYEHHbIX K AOMCKPEeTHbIM Bxogdam. [lpumep Takoro
noAaknoYeHns nokasax Ha Puc. 13 6.

Ecnu npyMeHsieTcs AaTumk NonynpoBOAHWMKOBOMO TUNa, TO €ro
TpebyeTca NUTaTb TOSMbKO MOCTOSIHHLIM HanpsbkeHueM. Kpome
TOro, HEKOTOpble TUMbl TakMX [AaTYUKOB WMEKT Ha CBOEM
BbIXOAe OAHOHAMNpaBMeHHbI  MOMYNPOBOAHUKOBBIA  KITHOM,
paboTaloWwmini  TONMbKO NPV ONpeAeneHHoN  MONSPHOCTM
HanpshkeHust Ha Hem. Ecnun nnaHvpyeTcs nNpuMeHsTb AaTyumk C

nosynpoBoAgHUKOBbIM BbIXOAOM, TO Bbl60p NoNApPHOCTU NUTaHUA
AONCKPETHbIX BX040B onpegenseTca TpeﬁoBaHVIﬂMI/I K
NONAPHOCTN HaNpPsAXXeHUsA Ha BbiXxoade AaT4yuka.

CxeMbl  MOAKMIOYEHUS  MOMYMPOBOAHUKOBBLIX  AWUCKPETHBIX
[aT4YMKOB C PasnMYHbLIMK TUMaMK BbIXOOOB NpuBeAeHbl Ha Puc.
14, 15.

B pamkax odHoli cucmembl pekomeHdyemcsi
eblbupamb GamYyuku ¢ 0GUHaKO8bIM MUIMOM
8bIx0008, usiu ¢ oOUHaKoeoll
noJsIAPHOCMbIO 8bIXOOHO20 KITFoYa. AMo
no3eos1um opz2aHu3oeamsp Ux NOOK/IOYEHUe
K 00HOU 2pynne OuUcKpemHbIx 8xo008 Mo
UGeHMUYHbLIM cxeMam.
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a) 6)

Puc. 14 — lNodkntoyeHue nomyrnpo8oOHUKO8bIX 0amyuKo8 C 8bIXxo00amu murna «OmKpPbIMbIU KOITIEKMOpP»
a) mun ebixoda NPN; 6) mun esixoda PNP

a) 6)

Puc. 15 —lNodknoveHue momnynpo8ooOHUKO8bIX 0amyuKos8 ¢ 08yXmaKmHbIM MUroM 8bixoda (a);
¢ OugpghepeHyuarnbHbIM murnom ebixoda (6)
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3.5. [INCKpeTHble BbIXoAbl

3.5.1. O6wyme cBegeHmns

B coctaB mogynsi B 3aBMCMMOCTWM OT MoAMMUKaLMN MOXET
BXOAMTb 0 24 OUCKPETHbIX BbIXOO0B.

[ucKkpeTHble BbIXOoAbl MpegHasHaveHbl [Ans  KOMMyTauuu
BHELLHWX Harpy3oK 1 JOCTYMHbI B TPEX BapuaHTax UCMOMHEHUs:

e onTtopene
e  cUMUCTOP
®  3MeKTPOMExXaHM4eckoe perne

ﬂI/ICerTHbIe BbIXO4bl, BbINOSIHEHHbIE Ha OCHOBE onToperne,
npegHasHa4eHbl Ana ynpasneHna MasioMOLWHbIMWU Harpy3kamm
NOCTOAHHOIO mnnun nepemMeHHoro TOKa, Taknmu KakK
WHOUKaATOpPHbIE N CUTHanbHble CBETOAMOAbI, Manora6apv|THb|e
ANeKTpoMexaHn4eckme n TeepaoTtesibHblie pene.

MakcmmanbHbIn TOK onTopene He AomkeH npesbiwatb 200 MA,
B MPOTMBHOM Clly4yae BCTPOEHHbI CaMOBOCCTaHaBNVBa-
IOWMIACA NpedoxpaHuTenb Pa3oOMKHET Lefb  AUCKPETHOro
BbiIxoAa. MakcumanbHOe HampspkeHne nUTaHWs Harpys3kum He
OOJSMKHO npeBbiwaTh 36 B.

[McKkpeTHble BbIXOAbI HA OCHOBE CMMWCTOPOB MpefHa3HayveHbl
ANSA yNnpaBneHus BbICOKOBOSIbTHLIMU Harpy3kaMmu nepemMeHHoro
TOKa cpefdHeln MOLHOCTW. MakcumanbHO [AOMyCTUMBIA TOK
yepes CMMUCTOP He LOSPKEH npeBbiwaTtb 1 A, MakcumarbHoe
HanpsbkeHWe NUTaHUs Harpyskyv He JOMMKHO npeBbiwatb 270 B.

a)

6)

[na paboTbl CUMUCTOPHBIX BbIXOAOB HEOBXOANMO, YTOOLI TOK
NUTaHUS Harpy3ku coctaensan He meHee 10 MA.

Cumuctopbl 06nagaloT HeorpaHMYeHHbIM PEecypcoM  LIMKIIOB
BKIOYEHUS/0TKNIoYeHMS (B oTnndme oT OM pene).

[uncKpeTHble BbIXOAbl HA OCHOBE 311EKTPOMEXaHUYECKOro perne
npegHasHayeHbl Ans  yNpaBneHWs MOLUHbIMK  Harpyskamu
NOCTOSIHHOTO MMM nepemMeHHoro Toka. [ns obecneyeHus
CaMOOYMCTKN KOHTAKTOB pene, Heobxoanmo obecneunBaTtb TOK
Harpysku He MeHee 10 MA.

lMpu nodknovYeHUU OUCKPEemMHbIX 8biIXx0008
cnedyem yyumbieams epexo0HbIe PexumMbl
pabomsl, 803HUKarou,ue npu
BKJTI0YeHUU/OMKIIIoYeHUU Ha2py30K.
Hanpumep, 6onbwas eeluduHa eMKOCMHOU
Ha2py3Ku npu eé ekKnYeHUU ebi3bigaem
6onbwoli ecrnsieck moka e yenu, a 6onbwas
eesluyuHa UHOYKmMue8HoU Hagpy3Ku
ebi3bigaem B803HUKHOBEHUEe 6onbwux
3HaYeHUl HanpsHKeHUsl Mpu eé OmKJIlo4YeHuu.

BHYTpeHHSAs CTpyKTypa AMCKPETHbIX BbIXOAOB PasfnyHOro
Tvna npeacTaeneHa Ha Puc. 16.

8)

Puc. 16 - BHympeHHsisi cmpykmypa OUCKpemHbIX 8bix0008 pa3/iuyHbIX murnoe: a) onmopene; 6) cumucmop; 8) M pene
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3.5.2. TexHNYeCKkMe XxapaKTepucTUK1U AUCKPETHbIX BbIXOAOB

O6wwme

Bbixoabl Ha OCHOBe onTopene

Bbixoabl Ha OCHOBE CUMUCTOPOB

Bbixoabl Ha OCHOBe
3NeKTpoMexaHU4ecKux perne

HanmeHoBaHue napameTtpa

3nekTpuyeckasi NPOYHOCTb N30NALUK Lienen
OMUCKPETHbIX BbIXOAOB OT OCTaslbHbIX Lienen
KOHTponnepa

Twun ranbBaHWYECKON U3onsaumm

Pabouee HanpsixeHne

(oencrBytowee 3HaveHne AC, unm noctosiHHoe DC)

MakcumanbHoe nMkoBoe
3Ha4YeHWe HanpshkeHusi

(amnnutygHoe 3HaveHve AC, unu noctosiHHoe DC)

[nana3oH KOMMYTUpPYyEMbIX TOKOB

COI'IpOTMBJ'IeHVIe BbIXxoga
B BKITHOYEHHOM COCTOAHUN

Tok yTeukm BbIxoda
B BbIKIIOYEHHOM COCTOSIHUM

Bpems nepekrnoyeHus

Pecypc nepexntoyeHuii
ZawmTa

Pabouee HanpsxeHne
(oencreyoLee 3HaveHne AC)

MakcmmarnsHoe nmkoBoe
3Ha4YeHne HanpskeHus
(amnnutygHoe 3HaveHve AC)

[lmana3oH KOMMyTUPYEMbIX TOKOB

COI'IpOTIABJ'IeHVIe BbIXxoga
B BKITKO4EHHOM COCTOAHUN

MapeHve Hanps>XeHns Bbixoaa
B BKITHO4EHHOM COCTOAHUN

Tok YTEeYKU BbiXxoaa
B BbIKITKOYEHHOM COCTOSAHUU

Bpewms nepeknitoveHus ans cetn 50 Ny,
KoHTponb nepexoaa yepes 0
Pecypc nepekntoyeHuii
ZawmTa

Pabouee HanpsixeHue
(oencreyouee 3HaveHne AC)

Pabouee HanpsixeHue
(noctosinHoe DC)

Onana3oH KOMMYTUPYEMbIX TOKOB

Bpems nepeknioyeHus

ONeKTPUYECKU PECYPC NEPEKITIOYEHUI
@3 A 250 VAC

ZawmTa

Pa3mep
HOCTb

MA

Om

MKA

MC

LMKINOB

A (RMS)

Om

B (RMS)

MA

MC

LIKIOB

B (RMS)

A (RMS)

MC

LMKMOB

MuHumanbHoe
3Ha4eHue

2500

HomuHanbHoe MakcumanbsHoe
3HaveHue 3HaveHue
DyHKLMOHanNbHas

24
36
— 200

5 12,5
— 1

1,5

He orpaHnyeH

OrpaHnymnTenbHbIN Cynpeccop

CamoBoccTaHaBn1BaoLLMiics npefoxpaHuternb

16

0,01

— 230

420

— 1,75

— 1,75

30
ABTOMaTUYECKUI

He orpaHnyeH

OrpaHn4uTenbHIN cynpeccop, cHabbepHas Lenb

16

0,01

100 ThbIC.

400

OTtcyTcTBYET
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3.5.3. MNoaxknoyeHne ANCKPETHbIX BbIXOAOB

OnckpeTHbIn  BbIXO4  MOAKMNOYaeTCss B pas3pbiB  Lenu
ucnonHuTensHoro yctpowictaa (cm. Puc. 17 n Puc. 18).

a)

BbiGop Tvna AMCKPeTHOro Bbixoda Ars NOAKIOYEHUS Harpy3Kku
3aBUCUT OT €€ TuMna, HanpskeHusl eé NUTaHnsa u noTpebnsaemMoi
MOLLHOCTW.

6)

Puc. 17 — lNodkntoYeHuUe Hazpy3Ku K onmopeselHbIM 8bixo0aM U eé numarowee HarpskeHue:!
a) om obuje2o ucmoyHuka, 6) om omaoeribHbIX UCMOYHUKO8

a)

6)

Puc. 18 —[Nodkno4yeHue Haepy3Ku K cCUMUCMOPHbIM (a) u perneliHbiM (6) ebixodam

I'Ipm KOMMYyTauum BbICOKOBOJIbTHbIX uenen ceTeBoro
Hanps>XeHnsa pekoMmeHayeTCA OpraHM3oBbiBaTb CXeMy NUTaHUA
Harpy3kn  Takmm oGpaaoM, 4YTOObI npun  BbIKNMTKOYEHHOM
OUCKPETHOM BbIXOAE Ha KremMmMmax Harpy3ku OTCyTCcTBOBar
onacHblIv noTeHuman.

[ina aToro, C NOMOLBIO AWNCKPETHOrO BbIXOAa, Creayet
KOMMYTUPOBaTh hasy CETEBOro HaMpshKeHWsi, a Hymnb NofaBaThb
Ha Harpysky.
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3.6. AHanorosble BXoAbl

3.6.1. O6wyme cBegeHmns

B coctaB mogynsi B 3aBMCMMOCTWM OT MoAMMUKaLMN MOXET
BXOAUTb 40 16 aHanoroBbix BXOO0B.

AHanoroBble BXoAbl NpeAHa3HaveHbl Ans:

. M3mepeHuss TepMoCONpOTUBEHWN;

. M3mepeHusi conpoTmeneHuin Tepmopesuctopos NTC;

. MamepeHuss curHanoB [aTyMKOB C HOPMUPOBAHHbLIMU
Bbixogamu Tuna «0-5B», «0-10Bx»;

. MamepeHuss curHanoB [aTyMKOB C  HOPMUPOBAHHbLIMU
BbiIxogamu tuna «4-20MA» (Npu NOAKMOYEHUN OaTYMKOB
He TpebyeTcs Hannyve BHELLHWX Pe3nCTOPOoB);

. Pab6oTbl B kavecTBe anckpeTHoro Bxoaa DIN.

BHYTpeHHsst CTpyKTypa aHanoroBbix BXOAOB NpeAcTaBrieHa Ha
Puc. 19.

Puc. 19 — BHympeHHsisi cmpykmypa aHao208biX 8X0008

JTtobon aHanoroBbl BXo4 MOXET OblTb CKOH(UIypuUpoBaH Ans
N3MepeHns COMpOTUBIIEHNS TepMOAaTYMKa noboro Tnna, Toka,
N HanpsbkeHus. Pexumbl paboTbl aHamnoroBbiX BXOOOB
yCTaHaBMMBAOTCS U3 NPOrpamMbl KOHPUIypUPOBaHWS.

Monb3oBaTenb MOXeT Bbl6|/|paTb CTaH,U,apTHbIIZ TKN aatynka us
cnucka wunu 3agatb CBOM  NapamMeTpbl  AaT4yuka (pe)KI/IM
nonb30BaTENbCKOro ,ElaT‘-IMKa).

Pesynbtar n3MmepeHUs TepMOZATYMKOB AOCTYNeH B ABYX
BEnuWuMHax: B BuAae conpotueneHus B Omax, U B Buae
NPUBELEHHON ANs 3a4aHHOro Tuna AaTtdyvka Temnepartypbl B
rpapycax.

Ona ctaHOoapTHbIX TUMOB [AAaTYMKOB pe3ynbTaT BblYMCIIEHUS
TemnepaTypbl obecneunmBaeTcst 3a CHeT NpUMeHeHUs dopmyin,
AaloLmx TOYHOCTb pacyeTa He xyxe 0,1 °C.

[ns nonb3oBaTenbCckoro [AaTyvMka MUCMonb3yeTcs nNMHenHas
cdopmyna pacyeTa:

R =R, o1+ a-t), rAe Ryou 6a3oBoe conpoTusneHne
AaTtyuka, Kak npasuno gaHHoe npu 0 °C, a - TemnepaTypHbIn
KO3 DULMEHT CONPOTUBIEHUS, t — TeMnepaTypa AaTunka.

YkasaHHas ¢opmyna, kak npasuno, obrnagaeT MOHMKEHHOM
TOYHOCTbBIO pacyeTa Temneparypsi.

Mpn n3mepeHnn cConpoTMBIEHWS, UCMOMNb3YEeTCH UMMYMbCHBIN
pexum BO3OyxaeHus. [locne u3MepeHuWs OAHOro kaHana,
MOAYMb HauyMHaeT UMK W3MEepeHus Criegyloliero kaHana.
CymMmapHoe BpeMms, 3a KOTOpOoe NpPOV3BOAMUTCSH OMPOC BCEX
[aTynkoB paBHO 43 MC.

B ycnoBusXx KOMMYTAUMOHHbLIX MOMEX peKoMeHAyeTcs
ncnonb3oBaTb BCTPOEHHble unbTpel. CTeneHb unbTpaumm
BCerfa sBnseTcs KOMNPOMUCCOM Mexay TpebyemblM OTKIMKOM
KaHana M3MepeHVs U ypoBHEM Luyma. Yem cunbHee cTeneHb
GuUnbTpauuM, TeM MeHblle LyM W Bbille BPEMS OTKIMKA.
Kaxabln kaHan B mopgyne COAEpPXWT CBOW WHAMBMAYaNbHO
HacTpamBaeMbll punbTp, 4YTO MO3BONSET TMOKO HacTPoOUTb
CUCTEMY, Y4MTbIBas TN MOAKIIOYEHHOrO AAaTyMka U ycrioBus
NPUMEHEHWS.

Bbibupas TuRN UCMONb3yeMoro Jatyuka Y4yuTbiBaiTe, 4TO
Havboree NpeanoyTUTENbHbIE MO COOTHOLUEHMIO CUrHan/lym
TUMNbl 4ATYUKOB AOIMKHbI UMeTb conpoTtunennst 500...3000 Om
B 30He paboynx Temneparyp.

Jlro6on AIN moxeT paboTate B KayecTBe LMppOBOro BxoAa.

OTOT  pexuvM  MOXET  UCMonb3oBaTbCs B YCIOBUSIX
HepoctatoyHoro uucna DIN B cucteme. B atom cnyyae
COCTOSIHME BXOAa OnpeaensieTcss  YpOBHEM  MOAAHHOMO
HanpshKeHus!.

Mo-ymonyaHutio, BCe aHanoroBble BXOAbl CKOHPUIYprpoBaHb! B
pexum namepeHus HanpskeHns 0-10B.

,uﬂﬂ NoAKNKYeHUa 3eMnun, Ha Kaxable ABa aHanoroBbiX BXoda

NPeAOCTaBASETCS OAMH OBLUMIA KOHTAKT =+

Bce aHanoroBble BxoAbl B NOGOM pexume paboTbl HaaexXHO
3alMLeHbl OT BO3AENCTBUSI OMACHbIX HanpshkeHun nobon
nonsipHocTv. Tpu  NpeBbILEHNN 3HAYeHUs  [OMNYyCTMMOro
HanpshkeHWs, BXxof, Ha KOTOpoM oObHapyxeHa neperpyska,
BPEMEHHO NepeBOAUTCS B CrieLmanbHbIA PEXUM 3aLUmMTbl, U ANs
AaHHoro Bxoga dopmupyeTcs cuctemHas asapusi. Npu aTom
BCe OCTalnbHble aHanoroBble BXOAbl, €CMU WX 3Ha4YeHus
CUrHanoB SBMSATCA [OMNYCTUMbIMKW, paboTalT B LUTATHOM
pexvme.

Mpu  ycTpaHeHWn  neperpysku,
aBTOMaTUYECKM MEepeBoauTcs U3
HOpMarbHbIN PEXVUM paBoThl.

aHanoroBsbIv BXo4
pexuma 3aunTtbl B
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3.6.2. TexHnyeckne XxapakTepMCcTMK1 aHaJIoroBbiX BXOA0B

O6bwme

Pexum 0-10 B

Pexunm 4-20 mA

PexXum nsmepeHus
TepMocCconpoTuBIIEHUN

OwnanasoH
M3mepsieMbIX

BeJNTINYUH

HanmeHoBaHue
napameTpa

PaspsgHocTb ALIM
Pexvm paboTbl No ymonyaHuio

BesonacHbIn ananasoH HanpsXXeHun, He
NPUBOASLLMIA K BbIXOAY U3 CTOS

MakcmmansHas nukosas neperpyska (1 mc)

Linkn namepenns n obHoBneHus
pe3ynbTaToB BCEX KAHANOB

3alwmTa BXxoaos
[nanasoH n3aMepsieMbIX BENNYMH
BxogHoe conpoTuBneHune
dopmaT BbIXOAHbIX AaHHbIX
MokasaHusi Npy neperpyake
MorpewHocTs npu +25 °C

CpeaHekBagpaTnyeckoe 3Ha4YeHme Lwymva,
npuBeaéHHOE K BXxoay

SAddhekTnBHOE pa3peLleHne curHana
HanpsikeHus

[nana3oH nsmepsieMbix BENUYMH
BxogHoe conpoTuBneHue
dopmaT BbIXOAHbIX AaHHbIX
MokasaHusi Npu neperpyske
MorpewHocTb npu +25 °C

CpeaHekBagpaTnyeckoe 3Ha4YeHne LWyma,
npuBeaEHHOE K BXxoay

AdppekTnBHOE paspeLleHne curHana Toka
dopmMaT BbIXOAHbIX AaHHbIX

[ocTynHble pexXumbl U3MepeHUs
TEPMOCONPOTUBIIEHNN

AdekTnBHOE paspelleHne
Mo LUuKane TemnepaTypbl Ans TUNOBOrO
AaTyuka B COOTBETCTBYHOLLEM
pexume nsmepeHust

dunbTpaums
PexuM nogayun Bo3byxaeHus
BapuaHTbl NOAKINOYEHUs) TEPMOAATUMKOB
OnutenbHOCTb Nofayun Bo3byxaeHus
[onycTumas napasutHasi eMKOCTb kabensi
RTD50

RTD100

RTD500

RTD1000

NTC

Pa3smepHocTb

but

KOm
MB

%

mB

MB

MA

MA
MA
%

MKA

°C

MC

no

Om

KOm

MuHumanbHoe HomunHanbHoe MakcumanbHoe

3HaYeHue 3HaYeHue 3HaveHune
12

M3mepeHune curHana Hanpsbkerus 0-10 B

+36
1,5
43
OrpaHn4uTenbHbI cynpeccop
0,05 10
17,6 17,8 18
BelecTBeHHbIN
10,5
0,5
25
3
0,1 20
495 500 505
BeliecTBeHHbIN
24
0,5
50
6
BeliecTBeHHbIN

PT50, PT100, PT500, PT1000, NTC

0,1
MegwvaHHasi, ycpeHsioLas
MMnynbCcHbIN
2 npoBoga 3 npoBoaa
3 6,5
10000

30 220
40 450
200 2200
400 4400
0,3 100
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° NTC
RTD50
®
88030 RTD100
52858
252ag¢ RTD500
S8o0b53
538 RTD1000
[*]
© NTC
. . RTD50
TELIo RTD100
a0 g R
528E%
E3E59 RTD500
88egi
Z5EEE RTD1000
6% 38
NTC
o RTD50
8
$8 RTD100
£3g
g 50 RTD500
[~}
553 RTD1000
o 9
o NTC @10 kOm
Q »
& NTC @100 kOm

Cu50 ( @=0,00426 °C ')
50M ( ¢=0,00428 °C ')
Pt50 ( 0:=0,00385 °C ')
50M (=0,00391 °C ')

Cu100, Cu500 Cu1000
(¢=0,00426°C ')

100M, 500M, 1000M
(2=0,00428 °C )

Pt100, Pt500, Pt1000
(=0,00385 °C )

100, 50011, 1000I
(¢=0,00391 °C ")

NTC 2,2 kOm ( B=3520 C )
NTC 4,7 kOm ( B=3830 C )
NTC 10 kOm ( p=3435 C ')

Tunbl N13MepsAeMbIX AaTYNKOB
U TeMnepartypHbIn AnanasoH

HasHaueHune

ConpoTusnenue nor. 1, He 6onee

Pexum
DIN

'nctepesuc

%

°C

0,02
0,03
0,1
0,1
0,2

0,05

0,1
0,15
0,5
0,5

0,1
0,1
0,2
0,2

0,06
0,1
0,4

15
0,5

500
0,5
0,5
0,5
0,5

0,3
0,5

30
1100
260
200
850
850

200

200

850

850

85
110
155

MogkntoyeHne gaTymkoB «CyXOl7I KOHTaKT»

50

500



3.6.3. MoakiroueHne aKTUBHbIX AAaTYUKOB K aHaJIOroBbiM BXoAaM

Bbixo fatunka coeduHsIeTCsl C aHarnoroBbiM BXOAOM MOZYIS.
OO6LLyt0 KNemMMy «3eMnu» gatymka HeobxoaMMO COEAMHUTL C
Gnuvxaiiiien k Bxogy obLuen kneMmmom <L aHanorosbIX BXOAOB.

Kaxabli aHanoroBbIn BXo4 AOMKEH OblTb CKOHGUIypMpoBaH B
COOTBETCTBUM C TUNOM AaTyuKa.

[MnTaHne aKkTMBHbIX OATYMKOB MOXET ObiTb MOAKIIOYEHO K
NUTaHWIO MONEBOr0 MOAYMsi NPU UCMONIb30BaHUN UCTOYHUKA
NUTaAHUA NOCTOSIHHOIO HaNpsXeHus. [1ns 3Toro HeobxoanMo
COeaUHUTL BXOA NUTaHUS aatymka ¢ NoNoXUTENbHbIM BbIXOAOM
MCTOYHMKA MWUTaHMSA, a 3eMmio gatdvka — obLuen Knemmon
aHanoroBoro Bxoaa.

a)

BHUMAHME! Mpu numaHuu dam4uka u
mMoQdysisi om 00HO20 UCMOoYHUKa eceada
coeduHsIlime «3eMJIH0» akKmueHo20 0amyuka
¢ ompuyamesibHbIM 8bIX000M UCMOYHUKA
numaHusl.

Mpumep NOAKMIOYEHUS aKTUBHLIX [OaTYMKoB C  O6WMUM K
pasfenbHbIM NUTaHeM npuseaeH Ha Puc. 20.

YKa3aHHble CxeMbl MOAKIMIOYEHUS CreayeT Takke UCMoNb3oBaTh
ansa pexvma DIN.

6)

Puc. 20 - NodknroyeHue akmugHbIx damyukos ¢ numaHuem om 00HO020 UCMOYHUKa (a); om omaderibHbIX UCMOYHUKO8 (6)
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3.6.4. MNoaknroyeHne pe3uCTUBHbIX TeEMNEepPaTypPHbIX AATYMKOB K aHaJIOrOBbIM

BXoAaM

Ons nogknioyeHus TemnepaTypHOro [Aatumka Heob6xoaumo
coeguHUTb OAMH MNPOBOA AaTyvka C KNEeMMOW aHanoroBoro
Bxo4a, a OOy KNemMMmy «3eMnu» fatynka — C COCefHen

obuwen knemmowm - aHanorosoro BXxoAa.

B ycnoBuax 6onbLuon yoaneHHoCTM paaTt4yuka OoT MoaynA
coegnHUTeNbHbIE NpoBOAA MOryT BHOCUTb D,O6aBKy K 3Ha4YeHuo
conpoTuBrieHna TepMmoaatyumka.

Ona patyukoB, obnagalonx ManbiMU  COMPOTUBREHUAMM
(PT50, PT100), pabGoTatowmx B ycrnoBusix Gorbluon
yAaneHHoCT OT  MOAyns, pPeKoMeHOyeTCs  MPUMEHSTb
TPEeXnNpPOBOAHYIO CXeMy MOAKMIoYeHus. B aTom criyvae, moaynb
npovnssedeT aBTOMaTUYECKYIO KOppekuuio pesynbrata Ha
BeENnuUMHy conpoTtusneHns nposogos (Rnpos). Oatunkn NTC

NOAKMNYaTCA TOSIbKO MO ,D,ByXI'IpOBO,ElHOVI cxeme.

Mpumepbl  nogkn4YeHUst
npvBeaeHsbl Ha Puc. 21.

PE3NCTUBHbIX TepMoaaTymkoB

Puc. 21 - []leyxnposodHoe u mpexnpo8odHOe MOOKITHYEHUE Pe3ucmueHbIXx 0amyuKkos.

Mepen vcnonb3oBaHWEM, KaxAbli aHaNOroBbIi BXOA, AOIMKEH
ObITb CKOH(UrypUpoBaH Ans WM3MEPEHUst 3adaHHOro Tuna
TepmogaryMka B COOTBETCTBUM CO CXEMOW €ro MOAKIOYEHUS.
Ona Gonee nogpoGHOM  wHdoOpMauunm cM.  pasgen
KoHdumrypupoanue AIN.

B uensx AuarHoCTUKM M3MepsieMblX aHanoroBbiM KaHarom
napaMeTpoB  MOAKMIOYEHHOTO  JaTyuka, Moadyfb  UMeeT
BO3MOXHOCTb OCYLLIECTBUTb «3amMopo3Ky» ntoboro kaHana AIN ¢
BblJa4Yel Ha Hero NMOCTOSIHHOW BEMUYUHbI TOKa BO30YXAEHMS.
Onsa Gonee nogpo6HoM wHdoOpMauuM cM. pasgen 6
OTnapoyHble pexuMbl paboTsl Moayns.
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3.7. AHanorosbie BbiX0Abl

3.7.1. O6wime cBegeHunsn

B coctaB mogynsi, B 3aBUCMMOCTM OT MogudukaLmm, MOXeT
BXOOWTb 00 8 aHanoroBbIX BbIXOA0B.

AHanoroBble BbIXOAbl NpedHas3Ha4yeHbl AN Nojayn  Ha
UCMOMHUTENbHOE  YCTPOWCTBO 3aaHHOTO  HanpshkeHus B
ananasoHe ot 0 oo 10 B.

CurHan aHarnoroBoro BbIxofja MOXeT 6blTb MCMONb30BaH Afs
yrpaBreHusi 4YacTOTHbIMM MpMBOZAMU W KOHTpONfepamm
pasnuuHbIX MeXaHW4Yeckux arperatoB, a Takke — Kak
OVCKPETHbIA BbIXOA AN BKMOYEHUs ManonoTpebnsiowero
TBEPAOTENBbHOrO pene v CBeToaAMOAHOro MHAUKaTopa.

Bce aHanorosble BbIXOAbl HAAEXHO 3aLUMLLEHLI OT BO3AENCTBUS
onacHbIX HanpshkeHui MGON MOMSPHOCTM U OT Meperpysku
aHarnoroBbIX BbLIXOLOB MO TOKY.

Mpw NpeBbILLEHUM JONYCTUMOrO TOKa Harpy3ku, Ans Boixoda, Ha
KOTOPOM OBHapyxeHa neperpyska, opmupyeTcst cucTeMmHast
aBapysi. [pn 3TOM ocTanbHble aHanoroBble BbIXOAb!, ECIN TOKMU
WX Harpy3ok sIBMSOTCS AOMYyCTUMbIMU, paboTaloT B LUTATHOM
pexwvme.

Mpu ycTpaHeHUn neperpysku BbIXO4 aBTOMaTUYECKU nepenaeTt
B LUTATHbI pexum paboTel 3a BpeMsi Yepes 1 c.

Onsa  kaxgoro  aHanoroBoro  Bbixoga  MoOXeT  ObiTb
CKOH(UIYpUpOBaHO 3HAYEHWE BbIXOAHOMO HaMpsBKEHUst Mo-
ymonyaHuio. ina 6onee nogpobHon nHdopmaumm cm. pasgen
KoHdurypuposanne DOUT, AOUT.

3.7.2. TexHNn4yecKue xapaKTepuCTUKM aHaJIOroBbiX BbIXOA0B

HanmeHoBaHue napametpa PasmepHocTb
[vana3soH 3agaHuns BbIXOQHOTO KoAa
[vana3oH 3agaHusi BbIXOOHOTO HaMpsbKeHUst mB
[onycTumbIn TOK Harpy3kyM O4HOrO Bbixoaa MA
MorpewHocTb npu +25 °C %
OddeKkTMBHOE paspeLLeHne curHana VB
HanpskeHus
MakcumanbHO AoMYyCTUMOE BHELLHEE B
HanpshkeHWe Ha aHanoroBbiX BbIXOAaX
MakcmmanbHas nukosas neperpyska (1 mc) kB
Bpemsi 06HOBNEHNSA 3HaYeHMS MC

O6uwasn 3awuTa BbIXxoaa

JononHuTensHas 3aluTa BeIXoaa
npu neperpyske

MuHumanbHoe HomuHanbHoe MakcumanbHoe
3HaYeHue 3Ha4eHue 3Ha4eHue
0 10000
0 10000
0 5
2,5
10
-36 36
1,5
12,5

OrpaHu4mMTEnbHbIN cynpeccop

OFpaHVNeHVIe BbIXOQHOIo TOKa
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3.7.3. MogknoueHne aHanoroBbixX BbIXOoAOB

Ons NoaknoYeHUsi aHanoroBoro BbIXOAA K WCTMOSTHUTENbHOMY
YCTPOWCTBY, HEOOXOOMMO COEAVHWUTL aHanoroBbli  BbIXOA
MOZynsi C aHanoroBbiM BXOAOM YCTPOMCTBA.

O6Ly0  KNemMMy  «3eMIU»  UCMOSHUTENBHOIO  YCTPOMCTBA
HeOBXOAMMO COeaMHUTL C OBLUEeN KNeMMOW = aHanorosbIx

BbIXOZ0B MOAYIS.

a)

MuTaHne WCNONHUTENBHOMO YCTPOWCTBA W MOAYNS MOXET
OCYLLECTBNSATLCA OT OAHOrO, UMM OT OTAENbHbIX UCTOYHMKOB
nutanusi. MprMepbl NOAKIOYEHMS! UCNIONHUTENBHBLIX YCTPOWUCTB
npuBeaeHsbl Ha Puc. 22.

BHUMAHME! Mpu numaHuu dam4uka u
mMoQdysisi om 00HO20 UCIMOoYHUKa eceada
coeduHsilime «3eMu» UcnosIHUMeSIbHbIX
ycmpolicme ¢ ompuyamesibHbIM 8bIX000M
UCMOYHUKa numaHusl.

6)

Puc. 22 - lNoOknroYeHUe 8HeWHUX ycmpolicma ¢ numaHueM om 0OHO20 UCMOYHUKa (a); om omoesbHbIX UCMOYHUKOS (6)
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4. Pa6oTta B KOMMYHMKaALIMOHHbIX CEeTAX

4.1. CuncreMmHas wmHa MTBus

Mogyne FMR nosBonser cTpouTb cCuUCTEMbI C GOMbLIMM
KONMYEeCTBOM BXOAOB/BbIXOOOB W MpefocTaBnseT AOCTyn KO
BCEM pecypcam CUCTEMbl Npu obpalleHuM TOMbKO Mulb K
6a3oBoMy Mogymno co cTopoHbl Master B Buge koHTponnepa
unn SCADA-c1cTeMbI.

Hwke npvBegeH npumep CUCTEMbl, B KOTOPOMW BbINOMHEHO 3
OCHOBHbIX TWMa KOMMYHMKALMOHHbIX coeauHennsi ¢ FMR:

1. MopknioveHne Master — koHTponnepa k nopty COM1
6asoBoro mogynss FMR. 3to nogkntoyeHne obecneyvBaeT
obmeH Master — koHTponnepa co BcemMu Bxogamu/Bbixogamu
cuctemsl. MNogpobHoe onncaHve cMm. B pasgene 4.3.

2. MopkntoyeHne mopynen pacwupenuns MRL k FMR.

3. KackagHoe nogkniodeHve mogynen FMR k 6asosomy
MOoZyIHo.

MocTpoeHHass Takum obpa3om cuctemHas wuHa MTBus
obecneunBaeT o6MeH AaHHbIMKM Mexay Master n 6a3oBbiM

moaynem, n mexany 6a30BbIM mMoaynem n BCeMU OCTalibHbIMU
MoaynAaMU, NOAKNKYEHHbIMU K HEMY.

CuctemHasi wnHa MTBus obnagaet npeumyLiectsamu nepeg
TPaAULUMOHHBIMK ceTamu (Hanpumep, Modbus):

e He TpebyeT HacTpoOWKM CETEBbLIX NAPaMETPOB ANs KaXaoro
momynsi.  Appecauust ycTponcte  obecneunBaeTcs
aBTOMAaTUYECKM NPU BKIMOYEHUN NUTaHUS, a KOHUIrypauums
CHCTEMbI NPOBEPSAETCS HA COOTBETCTBUE NPOEKTHOMN.

e (ObecneumBaet MWHUManbHOE paccornacosaHue BO
BpemMeHn onpoca BxoOoB, W YCTaHOBKY BbIXO4OB
pasnnUYHbIMU mMoaynamu, 3a cyet MexXaHn3mMoB

CUMHXPOHM3ALMN 1 LUIMPOKOBELLaTENbHbIX 3aNpoCcoB.

e OOGecneunBaeT onNTUMarnbHbIA LMK ONpoca, He Bbl3biBast
N30bITOYHBIV Tpad UK.

e KOHTponvpyeT KOMMYHMKaUWMOHHble ownbkn.  Owwnbkm
[OCTYMNHbI AN YTeHUs B kapTe namsTi 6a3oBoro moayns.

Puc. 23 — Cucmema FMR e cocmase Master-koHmpornepa
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4.1.1. KackagHoe noaknroueHne moaynein FMR

KackagHoe nopgkrnoveHne HeobXxoguMmo [Ans Toro, YTobbl
pacLmpuTb KONMYeCTBO BXO[0B/BbIXO[0B cucTEMBI
pononHuTensHeiMn FMR. Takoe nogknoyeHne pekoMmeHayeTcs
B TPEX OCHOBHbIX CIy4asix:

1. Korga gocTturHyT numut no nogkniodeHmio MLR, Ho Bce eLle
TpebyeTcs paclumpuTb cUCTEMy.

2. Korga gocturHyT numut DIN penkn B MOHTaXXHOM LuKady 1
TpebyeTcs nepevit Ha Apyryto DIN peiiky.

3. Korpa TpebyeTcs obecneunTb ranbBaHU4ECKY U30MSALMIO
Mexay Bxogamu/Bbixogamu pasnuyHbIx kackagos FMR.

Onsa nogknioyeHus k mogynto FMR gononHuTenbHOro kackaga
TpebyeTcs:

e [Moakntountb nopt COM2 Tekywiero FMR k nopty COM1
cneaywouwero 3a HUM B Kackape FMR npu nomolum
3KpaHMpOoBaHHOro kabens Tuna «BuTas napay,

TpebyeTcsi NOAKMIOYMTbL He TOMbKO COOTBETCTBYIOLLME
nuHum D+ D- gpyr k apyry, Ho u knemmbl GND.

e YcrtaHoBUTL 3agaTyuMk agpeca Bcex moaynen FMR
Kpome 6a3oBoro, B nonoxeHue 0.

Puc. 24 —KackadHoe nodkntoyeHue modynet FMR

Cne,uyeT 06paTI/ITI: BHUMaHue, 4yTO npu KackaaHOM
nogKn4YeHun Tpe6yeTc5| AononHuTenbHoe nogseneHve
NPOBOAHUKOB NMUTaHUA ANA KaCcKadoB. VICTOUHMK MUTaHUs MOXEeT
ObITb €OVHbIM ANsi CUCTEMbl WU OTAENbHbIM ANst KaX4oro
Kackaga.

I'Ipm HeobXxoaAMMOCTM Monb30oBaTeNlb  MOXET opraHunsoBaTb
nutaHve kackagos FMR pas3nnM4HbIMN  U30JTMPOBAHHbIMU
UCTOYHUKaMU nnTaHuA, nony4yue Taknum 06pa30M,

ranbBaHU4YeCKyto
KaCkadoB.

u30onAUMI0  Mexay — Bxofamu/Bbixodamu

BHUMAHMUE!

lpu ucnonb3oeaHuu pa3oesibHbIX

ucmoy4HUKoe numaHusi Kackados, o
' u3sbexaHue owuboK UHUYUanuU3ayuu,

obecrneyusalime ux oOHO8PeMeHHOe

BHUMAHME! [insi nepesoda 8 kacKaOHbIU
pexxum pabomsi, Ha ecex FMR kpome
6a308020, dosnKeH 6bImb ycmaHoes1eH
cemeeol adpec 0 Ha DIP-nepeknroyamerne.

eKJ1royeHue. PekomeHOyemasi pa3Huya eo
8KJII0YEHUU Kackadoe He OOJIKHa
npesebiwamp epemsi 500 mc.
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4.1.2. NopxkntoueHune mopynen MRL k FMR

Takon cnocob® paclmpeHusi BXOAOB/BbIxoAoB Haubornee
AeLleBbln U KOMMaKTHbIW, MOCKONbKY nutaHne mogynen MRL
obecneymBaeTcs 3a CYET UCTOYHMKA MUTAHWUS, BCTPOEHHOIO B
moaynb FMR, K KOTOPOMY OHM MOAKITIOYaIOTCS.

MNpepenebHasa molwHoCTb, Npegoctasnaemas FMR ana nutaHua
mogynen MRL orpaHuyeHa, 1 NO3TOMY MakcvMarbHOE YMCrOo
mopynen MRL, koTopble MOryT 6bITb MOAKMIOYEHbI B OfHY LLUMHY,

pasnnyHo, U 3aBUCUT OT MOAMMUKaLUMW KaK camMoro Mogynsi
FMR, Tak n oT moaudumkauun nogknovaembix mogynen MRL.

TouHO onpeaenuTb KONMMYECTBO AONyCKaeMbIX K MOAKIMIOYEHWIO
mogynen MRL B 3aBMCMMOCTM OT MX MoAMdMKaLMIA, a Takke
COCTaBWUTb HeOBXOoOVMMYH KOHMUIypaumio CUCTEMHOM LUUHbI
MOXHO npm nomoLum nporpammel FMR Configurator.

Puc. 25 - lNodknoyeHue modynet MRL k FMR

[nsa nogkntodeHus k mogynto FMR mMogyns MRL TpebyeTcs:

e OTBepTkOM U3BMEYb MpaByl 3arfyliky fopta MoAyns
FMR.

e OtBepTKOM M3BreYb
noakntovaemoro MRL.

e CoeguHutb mMoaynu npu nomowm kabenss MRL.2034-001
anvHon 80 MM (MoCTaBnsieTCsl B KOMMIEKTE C MOAYNeM
pacwupenns MRL), cobniogas Kounm CoeauHSeMbIX
KOHHEKTOPOB.

e YCTaHOBUTbL 3arnyLlKu NOpToB obpaTHO

[na yctpaHenusa 3asopa, mogynu Ha DIN-peiike moryT GObiTb

pacnonoXeHbl BMMOTHY APYr K Apyry, a kabenb ynoxeH

MeXay HUMU B crieLmanbHbIi nas.

neByl  3arnyliky  nopta,

BHUMAHMUE!

He donyckaemcsi ucnons3oeaHue
CMOPOHHUX, CaMOCMOosIMesIbHO
us2omoersnieHHbIx Kabenel 0515 coeOUHeHUs1
modyneli.

[Ons 3ameHbl mogyns pacwupenus MRL gocTaTouyHO usbsThb
3TOT MOAyfb pacwvpeHns, He pasbupas BCIO TNUHENKy
YCTPOWCTB, YCTAHOBUTb APYro MOAyMb TAKOro Xe Tuna.

BHUMAHME!

lodknroyeHue u omkovyeHue modynel
pacwupeHusi npouseodume mMosbKo npu
omkno4YeHHoM numaHuu FMR!
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4.2.

O6wue

KackagHoe
noaknoyeHue
FMR

MopknroyeHune
MRL

TexHUnuYeckne XxapakTepMCcTMKu CUCTEMHOM WKnHbI MTBuUs

HanmeHoBaHue napamMeTpa

MoppepxmBaemMble ckopocTH
nepenayn gaHHbIX

Livkn yteHnsa/3anucu
DIN, AOUT, DOUT

Linkn yteHuma AIN

MakcrmanbHas pacCUHXPOHM3aLmns
npu onpoce DIN

MakcvmanbHasi pacCUHXpOHM3aLust
npu yctaHoske DOUT

[JonycTumoe cymmapHoe Kor-Bo Moaynew
NoAKMtoYeHHbIX K 6azoBomy FMR
(n — kon-Bo FMR; m — kon-8o MRL)

Appecauns FMR

MakcumanbHoe paccTosiHue
MeXay CMEXHbIMU
FMR kackagHoW cxembl

"anbBaHM4eckas nsonsaums
KaHana cBsi3u mexagy
FMR kackagHoW cxembl

Appecauus MRL

MakcumansHoe kon-s8o MRL,
NOAKIOYEHHbIX K NOpTY paclumpeHns MRL

["anbBaHM4eckas n3onsaums
kaHana cesa3n ¢ MRL

Pa3mepHocTb 3HaueHue
Kbut/c 3000
Mmc 10
Mmc 50
mc 10
Mmc 13,5
wT 2n+m=20
ABTOMaTUyeckas
M 10
aa
ABTOMaTUYECKas
T Lo 20 wrT., B 3aBUCUMOCTH

oT mogndumkaumn MRL

HeT
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4.3. NMopaknroueHune moaynsa FMR k SCADA wnm gpyrum

KOHTposunepam no Modbus

O6a nopta COM1, COM2 gocTynHbl Ans NOAKMIOYEHUSI MOAY NS
B ponu Begomoro (Slave, Cnaie) ycTponcTea K KOHTponnepam
Segnetics. B atom cnyyae koHTponnep 6yaet obecneuuBatb
onpoc 6a3oBoro Mmoayns no npotokony Modbus RTU.

Master—koHTponnep moxeT onpawwmsaTe Ao 31 moayna FMR.
CeteBon agpec COM1 3agaeTcs npy NOMOLM 5-NO3NLMOHHOTO
nepeksoyaTens Ha koprnyce mMoayns.

Mpn yctaHoBke apgpeca oT 1 go 31 Ha nepekntoyaTene, nopT
OyaeTt ckoHdurypupoBaH ana paboTel ¢ 3TUM agpecom no
npotokony Modbus RTU ¢ HacTporkamu no-ymMomnyaHuto, 4Yto
nossonsieT bbICTpo NoakntUNTL Moaynb k cetn Modbus RTU.

WUcnonb3oBaHne COM2 wumeer ocobeHHocTn. Ecnm FMR
paboTaeT B pexuMMme KackagHOro MOAKIOYEHUS UM UMeeT
nopkntoveHust MRL, To ucnonb3oBaHne nopta COM2 mopyns
Onsi NOAKIIOYEHNS K KOHTPOIiepamM HegonycTMmo.

BHUMAHMUE! Ecnu FMR pabomaem e
pexume KackaGHO20 NMOOK/IFoYeHUs1 unu
umeem nooOkKIrOYeHUs1 Mo nopmy
pacwupeHust MRL, mo COM2 HedocmyneH
ons dpyaux 3aday rnosb3oeameris.
lModknroyeHue k nopmy COM2, e amom
ciy4yae, Moxxem rnoesie4b HecmabusbHbIl
unu owu6o4YHyro 06MeH ro cucmemHouU
wuHe.

VAN

Puc. 26 - [NooknroyeHue modyns FMR k koHmpornnepy
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B cnyvae ecnn FMR ucnonb3yeTcss Kak OAUMHOYHBIA MOAyIb
BBOAA/BbIBOAA, TO MOMb30BaTENb MOXET MCMOMb3oBaTb MOPT
COM2 kak JOMOMHUTENbHLIN KaHan CBA3W C BHeWHUM Master,
Hanpumep, HaCTEHHON NaHernbHo.

COM2 He umeeT ranbBaHu4eckon msonaumu. lo-ymonyaHuto
nopT CKoHdurypupoBaH Aanst paboTtel ¢ agpecom #1 no
npoTokony Modbus RTU ¢ HacTporikaMmu no-ymomnyaHuio.

3apatb ceteBow agpec nopta COM2, a Tawkke ocTanbHble
HaCTPOMKM MOPTOB  MOXHO NpyM  MOMOLLM  MpOrpammbl
KoHdUrypupoBaHus. [ns 6onee nogpobHown MHdOpMaLUn CM.
pasaen KoHdwurypuposanune COM nopTos.

Oba nopta WMelT BCTPOEHHble cornacylowue peavcTopbl
conpotmBrienmem 120 Om  (“TepmuHatopbl”),  KOTOpble
MOAKIIOYAOTCA NPU MOMOLUM  MEXaHWYeCcKoro [ABWKKa Hag
COOTBETCTBYHOLLEN KITEMMOW.

Puc. 27 — lNodkntoyeHue modyns FMR k deym Master - ycmpolicmeam

[Ans nogkmioyeHns MoZynst K KOHTPOMNNEPY UMK B CyLLecTBYHOLLYIO0 ceTb RS-485 ncnonbayiiTe TONbKO 3KpaHUPOBaHHLIN kabernb Tuna

«BUTas nNapa» ¢ BONHOBbLIM conpoTuenenvem 120 Om.

Puc. 28 - OpeaHu3sayusi noOKIo4YeHUs npogodHuko8 RS-485
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PekomeHaoyeTcs nogkniodaTb TepMMHATOPbl B Cryyae, ecnuv nepeBeguTe COOTBETCTBYIOLLMIA [OBWKOK COOTBETCTBYHOLLErO
AnvHa kabensi cooTBETCTBYHOLLEro UHTepdelica cocTaBnseT 3 nHTepdenca B nonoxeHne “ON”.
meTpa unu 6onee. [ina NoakntoYeHns peavctopa TepMmuHaTopa

Puc. 29 - BknroyeHue mepmuHamopa uHmepgetica RS-485
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4.4. TexHnuyeckue xapakrepucrmkm nurepgencos COM1, COM2

O6bwme

comM1

COM2

HanmeHoBaHue napamMeTpa

MopaepxrBaeMble ckopocTu
nepenayn gaHHbIX

dopwmart kagpa Modbus
[MpOTSHKEHHOCTD NNHUI CBA3M

BCTpOEeHHbIN nogkntoyaemblv
TepmuHaTop 120 Om

[onycTumbin nanasoH HanpshKeHnn
NUHUA A n B oTHOCUTENBHO
CUrHanbHON 3eMnun

3awwmTta nopToB

"anbBaHM4eckas nsonsaumsa noprta

AnekTpnyeckasi NPOYHOCTb U30MALMK

Mexay Knemmamu Lenemn nHrepdenca

N VHBbIMW KNEMMaMu, ¥ BHYTPEHHUMU
LuensMu mMogyns

[MpoTokonkl Nnepeaayn AaHHbIX

Appec B cetn

["anbBaHW4eckas nsonaums nopta
npOTOKOJ‘IbI nepegadn gaHHbIX

Appec B ceTn

Pa3smepHocTb

out/c

3HaueHue no-
Bo3MOXHble 3Ha4YeHue

yMon4yaHuio
4800, 9600, 14400, 19200, 38400, 9600
57600, 115200
JTro6on 8N2
Ot 0 go 1200
OFF/ON OFF
Ot -60 go +60

OrpaHuumuTErnbHbIE CYNpPeccopbl
CamoBoCCTaHaBIMBaOLWMECS MPEOXpaHUTENN

Oa
500
MpoTokon cuctemHomn wWnHel MTBuUsS Modbus RTU
Slave
0 Ot 1 po 31
Het
[MpoTokon cuctemHon wuHsl MTBuUs Modbus RTU
Slave
ABTOMaTUYECKM Ot 0 go 255
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4.5. 3apaHue aapeca nopta COM1

Bce yctpoinctBa, Haxogswmecs B OOQHOM cermeHTe cetn RS-
485, noMmKHbI UMETb YHUKanNbHbLIE HE NepecekatoLLmecs agpeca.

Hactpovika appeca mogyns B cetu no nopty COM1
nponsBoauTcA npu nomMoLum 5-N03NLMOHHOIO DIP-
nepekrnovaTens.

Ha «kopnyce nepekniovyaTens HaHeceH MOPSAKOBLIA HOMeEp
Kakgoro [ABWKKA, YTO COOTBETCTBYET MOPSAKOBOMY HOMEpPY
6uta agpeca. 3agaHue agpeca NPOV3BOAUTCS MNEPEBOAOM
[ABWXKKOB Nepekniovatens B TpebGyeMoe nosioxeHue.

Ha pucyHke HWxXe, npuBedeH MPUMEpP MOMOXKEHUA ABUXKOB
nepeknoyaTens, Npu KOTOPOM OH 3afaeT agpec mogyns: ADR
=16 +8+2=26.

Puc. 30 - 3adaHue adpeca modyrns 8 cemu Modbus

4.6. 3apaHue agpeca nopta COM2

Appec mogynsa no nopty COM2 no ymonyaHuto paBeH 1.
MameneHne agpeca ana COM2 npoussoautcsa npu nomMoLum
nporpaMmbl KOHPUIYPUPOBaHUS MOAYS.

Ons 6Oonee nogpobHOM WHoOpmauMn  CcMm.
KoHdurypuposarnme COM nopToB.

pasgen
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4.7. be3onacHoe COCTOsIHME BbIXOQ0B MOAYA NPpU NoTepe CBA3MU

Mpn paboTe Ha 06bekTe BO3MOXHbI aBapWiiHblE CUTYyaLuW,
KOTOpble MOTYT NPUBECTU K NOTepPe CBSA3M Moayns ¢ Mactepom
CEeTM U1 Mogyrnevi NOAKMIOYEHHbIX APYr K Apyry. B aTom cnyyae,
0b6bekT ocTaeTcs 6e3 ynpaBrneHusi Ha HeonpeaeneHHoe BpeMsl.
[Ans Toro, 4ToGbl KOHTPONMPOBATL COCTOSIHWE OOBEKTA B TaKWX
cUTyaumsix Mopyrb WMeeT BO3MOXHOCTb HAcTPOMKU pexumMa
paboTbl BbIXOAOB B YCMOBUSIX NOTEpK cBA3n ¢ Mactepom ceTu.

Mepexop B 6e30MacHOe COCTOSHUE MPOUCXOAUT B Clyyae, ecrim
MoAyrb He NorMyYaeT BanmaHbIe NakeTbl AaHHbLIX HU N0 OAHOMY
13 BO3MOXHbIX MOPTOB B TEUEHUE 3a[aHHOr0 BPEMEHMW.

Ecnn go wvcTeyeHnss BpemeHu cpabaTbiBaHus GesonacHoro
COCTOSIHUSI MOAYIb MOMYYUT XOTsi Obl OAMH BanuaHbIi NakeT,
nepeeoa Moayns B 6e3onacHoe cocTosiHue ByaeT OTIIOXKEH.
Mpn nepexofde moaynsi B Ge3onacHoe cCOCTosiHWE, 3afaHHble
KOH(Urypaumen BbIXOAbl YCTaHABNMBAKTCA B COCTOSIHUS,
KoTopble AN 4aHHOro o6bekTa cunTarTcs 6e3onacHbIMU.

4.8. DxpaHupoBaHue

OkpaHupoBaHne B ceTax RS-485 cyuwectBeHHO ynydwiaet
LeNoCTHOCTb NepefaBaeMblX AAHHbIX, MO3TOMY fyylle BCero
Mcnonb3oBaTh 3KPaHMPOBAHHLIN kabenb Tuna «BuTas napa.

Ecnu  pecypcbl  6a3oBoro  Mogynsi  paclmpsiotcs  C
MCMOSb30BaHWEM AOMOMHUTENBHBIX MOZyNei NOAKMIYEHHbIe
Mo CUCTEMHON LUMHE, TO B Clly4ae NoTepu CBSI3U C OCHOBHbIM
mogynem, B 6esonacHoe COCTOsiHME BOMAET TOSbKO MoAyfb
pacLumpeHmsi.

B cnyyae notepu cBsisu 6aszosoro Mopyns B 6esonacHoe
COCTOSHME BOWAET OCHOBHOW MOAyfb W BCE €ro MoAynu
pacLuMpeHus.

HacTtpoiika napameTpoB nepexofa B Ge3onacHoe cCOCTOsiHWE
6asoBoro Moayns W MOOKMIOYEHHBIX K HeMy Moaynen
pacwupeHuns BbinonHaetca FMR  koHndwurypatopom. [Ons
nogpobHocTewn cm. pasgen Kondwurypmposanne DOUT, AOUT.

Touka 3a3eMneHust akpaHa [OSkHa ObiTb €OMHCTBEHHOW, a
3KpaHbl B CErMeHTax coeanHeHbl Mexay coboi:

Puc. 31 - OkpaHuposaHue cemu RS-485
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5. KoHdurypuposaHue moayns

5.1. O6bume cBegeHus

Ons cospgaHus cuctembl FMR, HacTpoiikn eé€ pecypcoB u
M3MEHEHVs  3aBOACKMX napamMeTpoB  paboTbl  ceTeBbIX
uHTepdpericoB  Moayns, nonb3oBaTentd MpeaocTaBnsAeTcs
BO3MOXHOCTb NPOn3BecTn KoHdurypuposaHve FMR.

HacTpoiika napameTpoB KOHMUrypaLmMm nNpou3BOAUTCS 4vepes
nopt USB npu nomowumn nporpammbl FMR Configurator ans K,
OOCTYMHOW AnSA 3arpy3ku C cavita NPOU3BOAUTENS MO agpecy:
http://www.segnetics.com/

[nsi paboTbl ¢ NporpamMmmon KoHurypupoBaHus Heobxogum MK
c noptom USB crtaHgoapTa He Hwxe 2.0, paboTarowmin nof
yrnpaBneHnemM onepaumoHHon cuctembl He Hxe Windows XP.

®|

®aiin lNpaska Ycrpoiicteo Onumn  MickeHepHelid peskitml

L ©

Pecypcui

& rvr-1111-100

Cucrema
YcTpoicTeo

Mogene

L 25 FMR-1111-10-0

YT0Obl NPUCTYNUTL K KOHUIYpUpOBaHWIO MOAYNS 3anyctute
nporpammMy, nogkmounte kabenb USB k 6a3zoBomy moaynio
cuctembl. Ecnn 6a3oBbii FMR ckoHdwurypuposaH, 1o FMR
Configurator asBTomaT4ecku onpeaenvT NOAKMIOHYEHHYIO K HEeMY
cucTeMy n 0TobpasnT ee CTPYKTYpY BO Bkragke “Cuctema’.

[Onsa nonyyeHns MHopMaLmK O NOAKITOYEHHOM YCTPOICTBE

HaXXMUTE CUMBOI .

Ecrin 6a3oBbIl FMR He CKOHbUrypmpoBaH, TO
npegBaputensHo, cregyet co3gaTtb cuctemy. [ns 3Toro cm.
crnepyowmn pasgen.

FMR-1111-10-0

CepuiiHei HomMep
Bepcua MO agpa
Bepcua sarpysunka

BrBepute ycTpofcTeEo
J

987654321
0.11
0.1

Modbus agpec

MocneaoeateneHblil nopt

115200
1

115200 YéTtHoCcTh

MpoTokon RTU

3agepxka < 0

Puc. 32 — BHewHut 8ud FMR koHguzypamopa ¢ nodkntodeHHbiM FMR
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5.2. Co3gaHue cuctembl FMR

Cuctemy Heobxogumo co3gaTb Ans  Uener AanbHewnlen
3arpy3ku eé KoHdurypauum B 6a3oBbii FMR. OcHoBbIBasich Ha
nony4YeHHon koHdurypauum, 6asosbin FMR 6yaeT nponssoautb
MHMUManM3aumMio BCEX MoAynen, BXOASWWMX B CUCTEMY MU
npou3BoanUTe 0O6MeH nepemeHHbIMU. Takke OCHOBbLIBAsCb Ha
3arpyxeHHon koHdwurypaumm, 6asoebii FMR  npowussoaut
KOHTPOIb €€ COOTBETCTBUSA C (PU3NYECKN COBPaHHON CUCTEMON.

Takum obpasom, co3gaHune cucteMbl FMR aBnsieTcsi nepBbiM
Lwarom, nepes ee KOHUrypupoBaHUEM.

Onsi cosgaHms cuctembl Bbibepute “®ann — Hosas”. byget
CO34aH HOBbI MPOEKT KOHdUrypaTopa, W akTMBM3MpyeTCs
Bknagka “Cucrema’. HayHute Habop mMogynen, BXoAsiLMX B
cucTemy. [ins aToro BOCMONb3yWTECh BbiNagaroLLMm CrlMCKOM B
BKknaake “Cuctema’”.

®|

®aiin  [Mpaeka Ycrpodcrso  Onuwmn  Mrokenepbni peskim!

sy @ B O

Pecypcbi Cucrema

B Fvr-1021-10-0
© 1FMR-1111-10-0
@ 2MrL-1200-00-0
B 3MrL-2200-00-0
& 4FMR-1020-10-0
Brifepute ycrpoiicTeo
FMR-1010-10-0
FMR-1020-10-0
FMR-1021-10-0
FMR-1111-10-0
FMR-1320-10-0
FMR-1321-10-0
FMR-2222-10-0
FIMR-2022-10-0
FIMR-3030-10-0
FMR-3322-10-0
FMR-3422-10-0

Ecnu B cucteme Tonbko ogvH mogynb FMR, To BbiGepute ero
13 Cnucka, U Ha 3TOM CO3aHNe CUCTEMbI 3aKOHYEHO.

Ecnu B cucTeMe HEeCKONbko MoAymnen, To criedyeT BbiMOSHUTD
nx Habop no crnegytoLemy nopsiaky:

e BbibpaTtb 13 cnucka 6a3oBbIN Moayrb;

e [lob6aButb Heobxogumble MRL 6asoBoro mogyns mpu mx
Hanumuun. KoHdurypaTtop BbINOMHAET aBTOMaTU4ECKUiA
KOHTpPOMb AOCTYMHbIX K nogkmodeHntio mogynen MRL
ucxogs M3 MolwHocTM noTpebnenus kaxgoro MRL. B
criyyae  npeBblleHWsl  OOMyCTUMOW  MOLLHOCTU  Mpu
noGaenexHun B cuctemy o4epenHoro mMoayns,
KOHdUrypaTop He MNO3BONUT BbIOpaTb MOAYNb AAHHOrO
™na;

e Buibpatb crneayiowmn FMR B Kackage, w
NnoaknioYeHHble K Hemy mogynu MRL, n T.4.

3aTem

< 500

Cconi

CkopocTe
Cton 6uTel  YETHOCTB

OauH

lNpoTokon RTU

3agepxka (¢ 0 ¢

Puc. 33 — CoszdaHue u pedakmuposaHue cucmembl FMR

Ha pucyHke Bbilwe nsobpaxeHa cuctema ¢ 6asosbim FMR-1020
C NOAKMIOYEHHbIMU K HEMY MPOHYMEpPOBaHHbIMK 4 MOAynAMu:
FMR-1111 ¢ aBymst MRL, n FMR-1020 6e3 MRL. Mo okoH4YaHun
CO3[aHNsA CUCTeMbI, CriefyeT nepenTn K KOHMUIryprpoBaHUio
pecypcoB (BXOA0B/BbIXOAOB) 3TON CUCTEMbI U pexumy paboThbl
noptoB. [na nomyyeHuss noppobHOM  MHdOpMauuM Mo
KOHCpMrypMpoBaHuio CM. pasaerbl HUXe.

BHUMAHMUE! Onsi koppekmHol pabomsl,
¢husuyecku cobpaHHasi cucmema FMR domxkHa
nosIHocMmbei0 coomeemcmeogams cucmeme 8
FMR KoHdhucypamope.

CKOHUIypmMpoBaHHYlo cMCTeMyY crieayeT 3arpy3uTtb B 6a30BbIi

moaynb FMR. [ins atoro:

e [logkniounTe kabenb USB k 6a3oBoMy MOAynio CUCTEMBI,
noxautecb obHapyxeHve moaynst FMR KoHdurypaTtopom.

e [lepengute BO BKNagky “YcrpouctBo — 3arpysuTb
KOHUrypaumio”.

KoHdpurypauusi 3anuwwetcs B namsatb 6aszosoro FMR, n 6yget

1cnonb3oBaTbCA MoAyrnem A0 Tex nop, noka He Oyget

npousBedeHO HOBOe KOHdUrypuposaHue unm cbpoc Ha

3aBOACKME HACTPOMKK.
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5.3. KoHcpurypuposaHune COM noptoB

[ns kaxgoro nopTa Moaynst BO3MOXHO 3afaTh cregyoLve
napameTpbl MOAKIMIOYEHNS:

CkopocTb nopTa

Yucno cron-6utos

YeTHOCTb

MNpoTokon

3agepxka (NaTeHTHOCTb)

CeteBon agpec (Tonbko ansg COM2)

[na HacTponkun nepevnante BO Bkagky “Cuctema’”. B npason
YacTn POpMbl PacrofioXeH BbINaAALWWIA CNUCOK TEeKyLLero
aKTMBHOrO mnopTa. Bblbepute Tekywmii nopT, HacTponTe
Tpebyemble napameTpbl.

BHUMAHMUE!

HN3meHeHuUe cemeebix Nnapamempoe Moxem
npusecmu K nomepe cesizu ¢ ModysieM rno
uHmepdaelicy RS-485

Ecnu HacTpoiku Gbinu 3afaHbl HEBEPHO, M CBA3b C MOZYSIeM
OTCYTCTBYET, TO [Afsl BOCCTaHOBIEHWUSI PabGoTOCNOCOGHOCTU
nonb3oBaTtefls MOXeT cGpocuTb Modyfb Ha 3aBOACKME
YCTaHOBKM.

[ns 6onee nogpoGHon MHbopmauun cm. pasgen 6.3 Cbpoc
Moaynsi.

Puc. 34 — KoHgpueypuposaHue COM nopmos
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5.4. KoH¢purypuposaHue AIN

5.4.1. Kondpurypmposanue AIN gns namepeHuss TEpMOCONPOTUBJIEHUN

[na HacTpoVikM pexuma W3MepeHus TEepMOCOMPOTUBMEHUSA

TpebyeTcs 3apath:

e Pexum KaHana, nogknioyeHHoro k gaHHomy Bxogy AIN. ns
TepmoconpoTueneHun cnegyet Boibpats RTD nnn NTC.

e Tun nogkmtoyeHus. [ns TemnepaTypHbIX AATYMKOB Tuna
RTD OOCTYNHO BblGpaTthb BUA NOAKITYEHUS:
ABYXMPOBOAHOE MUNWN TPEXPOBOAHOE.

Bpemss dunbtpaumn. [Ona nonyyeHnuss 6Gonee TOYUHbIX
3HAYEHNA U YMEHbLUEHUS] YPOBHS LUYMOB W3MEpPEHHOoe
3HaYeHne COMpoTUMBMEHUS W TemnepaTypbl MOXeT ObiTb
OT(MNBLTPOBAHO 3a YKa3aHHbIN NPOMEXYTOK BPEMEHMW.

Tun TemnepaTypHoro gatyuka. B nporpammy 3anoxeHsl
KanubpoBouHble  koaddULMEHTHI  Hambonee  4acTo
MCnonb3yemblX CNNaBoOB TeMMepaTypHbIX AaTyukoB. Ans
aBTOMaTUYeCKOro nepecyeTa 3HaueHusl X CONpPOTUBIIEHUS
B Temnepartypy TpebyeTca 3agatb Tunm AaTyska U3
BbINaAaloLero cnucka.

Puc. 35 - Hacmpotika damyuka RTD

Ecnn koHeuHbim pesynbtatom pabotbl AIN pomkHa 6bITb
TemnepaTtypa gaTtuyuka, To TpebyeTcs ykasaTtb napameTpbl (Ruow,
Thom, TEMNEPATYPHBIN KOIDDULMEHT a (anbdpa), Koppekuums), Ha

OCHOBaHWM  KOTOpbIX  OyAeT  MpoM3BOAMTBCS  pacyeT

TeMnepaTypbl:

e [InA Bcex TWMOB [aT4MKOB, KPOME MOJSIb30BaTENbCKOTO
KanuGpoBOYHblE  KOS(PULMEHTBI  3adaHbl  XECTKO U
[OCTyNHa TOMbKO afdUTUBHasi KOPPEKUMs  BerMYWHbI
TEMNepaTypbl.

[na nonb3oBaTenbckoro Tvna Aatyvka TpebyeTcs 3agaTb
HOMWMHaNbHOE  COMPOTUBMEHME  MPU  HOMMWHArbLHON
Temnepartype, n a. Onpenenutb Ruom U Tyow 48 U3BECTHOTO
cnnaBa MOXHO W3 [AOKyMeHTauum Ha pJatyuk. [lpu
OTCYTCTBMM Aa@HHbIX Ha AaTiMK Riom W Tuow MOXHO
onpegenuTb, pa3MecTuB AaTyvK B Tanbli neq u usmepus
€ero ConpoTuBrieHnst TecTepoMm. B aTom cnyyae, nony4eHHoe
conpoTtuBneHune 6yaet Ryou, @ THow OyaeT pasHo 0 °C.
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Puc. 36 - Hacmpolika kanubposoyHbix napamempos RTD

5.4.2. Konpurypuposanue AIN ans namepenus 0-10B/4-20MA

Ons HacTpowikn pexumoB 0-10B n 4-20MA TpebyeTcs 3agaTth:

. Pexum kaHana, Bpemsa dwunbTpaumm, BblOupaeTcd
aHanornyHo n. 5.4.1;

. MacwrabuposaHne u casur
MacwTrabuposaHune  Tpebyetca  Ang
M3MEPEHHOro  HamnpskeHus/Toka B Apyrue
BENNYVHBI, HAaNpUMep, B AaBMNeHVe, BNaXHOCTb.

BbIXOAHON  BESIMYMHBI.
npeobpasoBaHus
Tpebyemble

Ona  koHdWrypupoBaHus  MacliTabupoBaHusa W casura
TpebyeTcs Bo Bknagke “Pecypchl” BbIGpaTh TEKYLLWIA aKTUBHBIN
kaHan (Ha pucyHke AIN4), nepeiitv Bo Bknagky “Kanmbposka”.

Ha pucyHke Hwke nokasaH npumep npeobpas3oBaHus
HanpsikeHusa 0-10B B NpoLEeHTbI BMaXHOCTU. Takne HacTpowku
03HayvatoT, 4To npu HanpsxeHnn 0 B Ha Bxoge mopynb Gyaet
BblgaBaTe BenuunHy 20 %, a npu HanpsbkeHimn 10 B
pesdynstatom O6yget 90 %. BHyTpu AuanasoHa ykasaHHas
BenuuuHa npeobpasyeTcs No NUHeNHoMy 3akoHy. [pu Beixoae
pacyeTHOW BenuuMHbl 3a NMpejenbl AxanasoHa NPou3BOAUTCS
ee orpaHunveHne — MeHblue 20 % otobpaxaetcs kak 20 %,
bonblie 90% otobpaxaeTcs kak 90 %.

Puc. 37 — KoHgbueypuposaHue macwmabuposaHusi u coguza usmepeHHOU 8euYUHbI
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5.4.3. Konpurypuposanue AIN B pexkum DIN

Ons KoHdurypvpoBaHus BbibepuTe Tvn pgatdmka “DIN” gns 3HadyeHne 0 wnm 1. 3HaveHve 1 npucBauBaeTcs B criyvae
cooTBeTcTBylolero kaHana AIN. B pgaHHOM pexume B 3aMblkaHus BXoda Ha 3emn ¢ conpotusneHnem meHee 500
pernctpax AIN BMecCTo W3MEpPeHHOro COMpPOTMBREHUS W Owm. B pexume DIN paboTaeT cdunbTpauus, HacTpamBaemas
Temnepatypbl Bxoga OyaeT oTobpaxaTbCs  AWCKpPeTHoe aHanornyHo n. 5.4.1.

5.5. KoHcpurypuposanune DOUT, AOUT

Ons kaxgoro Beixoga DOUT, AOUT BO3MOXHO 3adaTtb Mo-ymonyaHuio, pexum Ge30nacHOro COCTOSIHUSI OTKIOYEH
cnepytoLine napaMmeTpbl: (Bpems yctaHosneHo 0 cek). [Mpn 3agaHuy BpeMeHW OTINYHOTO
. BesonacHoe coctosiHne. CocTosiHne BbixoAa, B KOTOpoe OT Hyns, no ymonyaHuio DOUT 6yayT BbikmoveHsbl, a AOUT
nepenaeT BbIxoA Npu cpabaTbiBaHUM 6€30NacHOro COCTOSHUS. HaCTpOeHbI Ha Bbigady 0 B.

[nsa HacTpolkn BpemeHu nepexoaa B 6e3onacHoe cocTosiHne
BomauTte B MeHto Cnuctema, n B pasgene Ces3b yCTaHOBUTE
Tpebyemoe Bpemsi.

Puc. 38 - KoHebueypuposaHue DOUT
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5.6. KoHpurypuposaHue DIN

Monb3oBaTtenb MOXeT KOHMWrypupoBaTb WHAUBUAYaIbHO
KaXblii KaHan unm BbINOMHUTb PYNMOBY0 KOHUIypaumio.
Ons koHdurypuposanus DIN TpebyeTcs 3agaTb cnegytowme
napameTpsbil:

. Pexvm dunbTpaumm kaHana. Ecnm vactota Ha Bxoge
meHee 1 KU, To TpebyeTcs BKMOUUTL pexxnM punbtpauum. 31o
CHU3UT KONMMYECTBO NOXHbIX cpabaTbiBaHUA, Ape6esr KOHTaKTOB
npu cyeTte.

OkHO chunbTpa. CurHanbl Kopoye ykasaHHOW AnUTENIbHOCTU
ByayT OThUIIbTPOBLIBATLCS;

. Pa6oTa Ha AC. CurHan nepemeHHoro HanpsbkeHus 50/60
'y GyneT BOCMPUMHUMATBLCS BXOAOM Kak Jorvveckasi eauHvua,
OTCYTCTBME CUrHana Kak JIormyeckuin Hynb.

Puc. 39 — KoHgpueypuposaHue DIN
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5.7. dkcnopt Modbus kapTbl namMaTu Moaynsa

5.7.1. O6wmne cBegeHunsn

[ns ucnonb3oBaHusi 6asosoro moayns FMR B cetax Modbus, Pa6oTta ¢ Modbus nepemeHHbIMM He OoTnMYaeTcs oT paboTkl C
nosnb3oBaTento TpebyeTcs BbIrPy3nTb TEKYLLYIO KapTy NamsaTi 1 nobbim apyrum Modbus Slave ycTponcTeom.
noaknounTb ee kK Mactepy Modbus ceTu.

5.7.2. 3kcnopTt Modbus kapTbl naMaT Mmoayns

[Ona oakcnopta kapTel namATM TpebyeTcAa  3aKOHYUTb Mo okoH4aHun paboTbl dopmupyeTca hann, cogepKalunin
KOH(purypmpoBaHne Bcex mopgynen cuctembl B FMR agpeca perucTpoB Ans AOCTyna K BXoAam/BbIXxogaM Moayns, u
KOHdWrypaTope, M BOUTM B MeHO «Pann-Okcnopt B map COBETYIOLLME UM MMSA MOAYNS U HaMEHOBaHWe BXoAa/BbIXoAa.
channy».

L] FMR-1111-10-0_987654321 - FMR Configurator “ = (=

@aidn  [paska Ycrpofictee Onuun  ViHseHepHbid peskim!
Hoeaa Ctrl+N FMR-1111-10-0
Orkpeims Ctrl+0 SN - 8 21
[ Coxpannte Ctrl+5 -1111-10-0
Coxpanuts kak Ctrl+Shift+5

JKCTIOPT B L5V

3kcnopT B map daitn

3KCNOpPTE ...

AIN AQUT DIN DOUT O

Puc. 40 — 3kcriopm Kapmbl namsimu 6 ¢hadin
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5.7.3. Umnopt Modbus kapTbl namaTn moayns B SMLogix

Hwxe paccMoTpeH npvMep WUCMOMnb30BaHWS FOTOBOW KapThbl
namsaTn mofdyns B npoekre SMLogix.

Cospgante HoBbIM npoekT SMLogix, Bbibepute KoHTponnep,
HaXxmeTe npaBou KHOMKOW Mblln Ha ycTponctee COM1 (Slave),
BblGepuTe NyHKT “[o6aBnTb yCTPOMCTBO”.

®aiin Makpoc  [lNpaeka  Bwg  Hactpodkw  Onuwn TMomows
OD-FH st B2 paTeZHE
| YcTpoiictea 7R X| I'Ipoeln|

-84 Yerpoiicrsa
=-fg SMH4:192.168.0.231

-

- &% [UCKpeTHEIE BXOAEI
- @ [uckpetHile eblxoge
i £ Knaewatypa

H-- @ CYETHBIE BXOABI

- @ Mngukatopel

- @ 3Byk

0 MC

-7 Mogynw paclunperna

e O O O O

A0 comz, JoBaeuTs ycTpoicTen
[ MetPo

) Ethern He wcnonesoeate B SMLogix

Bcrasute

Cnpaeka

Puc. 41 — [JobaeneHue Slave ycmpolicmea e SMLogix

B otobpasuBwemcs okHe BbibepuTe nyHKT “Ha ocHoBe
CyLLeCTBYHOLLEN KapThl”, @ 3aTeM HaxmuTe kHonky “O63op..”

CozpaHue ycTpolicTsa
() ¢ nycToit kapToit namATH
LonWorks

(@) @ ocHose CYIWECTEYHOLWER
=~ kapTel

Coznate Bencoa

Puc. 42 —Bbibop kapmbi ycmpoticmea

B oTkpbiBEMcs guanore BbibepuTe chann, co3gaHHein FMR
KOHdMrypaTopoMm B nyHkTe 5.7.2. Haxwvute “Co3sgats’.

Onpegenute cBomnctBa Slave, cornacHo n. 5.2.

“l'oTtoBo”

Danee,

HazeaHue
{Makoamym 32 om.)

Certesoid agpec MODBUS
{oT 040 255)

TalmayT (M)
{oT 1 00 65535)

Haxmute

FMR._system

Ynpasnetme us FED O

loToso

Brixon

Puc. 43 — 3adaHue ceolicms Slave

SMLogix cospact

HoBoe Slave YCTpPOWCTBO 1

MMMOPTUPYET KapTy NaMsiTW B AEPEBO YCTPOICTB!

BHelwHUi BUL AepeBa YCTPOMCTB Mocne MMMNopTa, nokasaH Ha
pucyHke. Tenepb NepeMeHHblE MOXHO UCMONb30BaTh Ha NOMsHE

SMLogix.

Qaiin  Makpoc  [NMpaexa

D-H *am 9

Bug Hactpoiikn  Onu

Ay

m

Yetpoiictea

£ >

- & WHankatope
[ ¥ 3ByK
i MC

=Y o

L) Mogynn paciumperus

=153 FMR_Slave

"
+
y | X

----- B Slave (Link)
..... i, Moduleid

L Serial number
----- L Systern state
..... £ AIN1_O

E AIN20

----- E AIN3O

----- E AIN4 O

E AIN50

----- £ AINGD

----- E AINTO

----- E AINSO

----- £ AIN9 O

E an100

----- E pni10

----- E AINI20

E AIN1Z O

----- E AIN14 0

----- £ AINIS O v

B U ||_Lf_l] MposogHnK ﬁYCrpoﬁcraa FBD |

Puc. 44 —[lepeso ycmpoticme COM1
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6. OTnapgouHblie peXxxuMbl paboTbl Moayna

6.1. OTtnagka npu nomowum FMR koHpuUrypaTopa

Mporpamma  KOHMUrypMpoBaHWs MNO3BONSET MNPOU3BOAUTH
oTnagKky paboTbl CUCTEMbI, MOAYNS W BCEX YCTPOWCTB,
NOAKIMIOYEHHbIX K HEMY MO CUCTEMHOM LUMHE. JTOT peXum
He3aMeHuM, korga TpebyeTcs npoBepuTb paboTy AaTYMKOB,
UCMOSHUTENbHBIX YCTPOWUCTB Ha obbekTe. [lo OKOHYaHuu
OTrnagkn KoHUrypaumusi cucteMbl MOXET ObiTb COXpaHeHa B
cann.

BHUMAHMUE!

Ans pabomsi Mmodynsi 8 omnado4yHOM
pexume Heo6xo00uUMO NMOoOKIIoYeHUe
B8HeWHe20 UCMOYHUKa MUMaHusi.

[na Hayana oTtnagku nogkntounTe kabenb USB ans cesasu, u
kabenb nutaHus. 3anyctute FMR koHdurypaTop 1 Yepes MeHo
“YeTpoincteo” — “Hauatb otnagky” 3anyctute pexum oTnagku.

Mocne nepexoaa B pexum "OTnagkv" CNMCOK pecypcoB B OKHE
nporpaMMbl pacLUMpPSAETCA CMHUM CTONOLOM CO 3HaYeHUsiMU
CUrHarnoB Ha BXofax W BbIxodaXx B PeX1MMe pearibHoro BpeMEHH.

B pexume oTtnagku AOCTYMHO:

e NS AMCKPETHbIX BXOAOB OTOOpaXkaeTcsi UX COCTOsiHME W
3HaYeHne cHeTYMKa CHETHOro BXOAa;

e [ONs OWUCKPETHbIX BbIXOAOB OOCTYMHO PyYHOE yrpaBrieHune
Npu KINKKe ykasaTenem Ha ero 3HayeHue;

e [N aHaroroBblX BXOAOB OTOOpaxaeTcsi npuBedeHHOe
3HaYeHwue Ons Kaxgoro BXoga U nuamepeHHast BenmuuHa (B omax,
MUNAMBONbTaxX UMK MUnNnnamnepax);

e [ans aHanoroBbix BxogoB B pexume DIN otobpaxaertcs
OncKpeTHoe 3HayeHue curHana 0 unu 1;

e noboi aHanoroBbii Bxog, paboTalwui B pexume
N3MepeHVs TepMoaaTyumnka, MoOXeT BbiTb «3amMopoxeH». B aTom
pexume MoAynb NofdaeT HenpepbiBHOE BO3OYyxaeHue Ha
[OaHHbIV BXOA, 1 BCe NapameTpbl NOAKIIOYEHHOMO TepMogaTymnka
MOryT OblTb  MPOKOHTPONMPOBaHbI  MONb30BaTENEM  MNpu
NOAKMIOYEHUN MYNbTUMETPA K KIeMmaM MoAynsi;

e [ONs aHasnoroBblX BbIXOAOB AOCTYNHO 3aJaHune YpOBHSI
BbIXOOHOIO HanNpshKEHUs;

e [OCTYrNeH NpOCMOTP aBapuii;

e nans Bcex IO OOCTYNMHO WM3MEHEHWE pPEXUMOB paboTbl,
3Ha4YeHun puUnLTPOB “Ha neTy”.

Puc. 45 — Pexxum omnadku FMR koHgbueypamopa
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6.2. O6HoBNeHue MO

O6HoBneHne IO moaynsi BbIMyCKaeTCsl MPOW3BOAUTENEM
YyCTPOWCTBA B  LEMsX  YMyYlEeHWss ero  TeXHUYEeCKUX
XapaKTepUCTUK U yCTpaHeHUst OBHapyXeHHbIX He[OCTaTKOB.

O6HoBNeHWe npeacTaBneHo B Buae cavina. 3anvck davina B
moaynb npounssoanTCA c nomoLLb nporpaMmel
KOHMUrypmMpoBaHua npu nogkmnodeHun mogynsa k K yepes
USB.

Ons o6HoBneHus MO TpebyeTcs:

e [logkniounTb mogynb k USB nopty IMK;

e B nporpamme koHpUrypmpoBaHus BbIGpaTh MyHKT MEHIO
«Onuuny» - «O6HOBUTL MO KOHTpoNnepa»

e B okHe «O6HoBneHune MO koHTponnepay», ykaszaTb NyTb K
dhaviny NpoLUMBKHY;

e HaxaTtb kHOMKy «OOHOBUTb» U OOXAATHCS 3aBEpLUEHMWS
npouecca obHoBNEHWS.

QO6roeuTe MO Ha Bawem KOHTPONNEpE

® ObHoenenwe [0 koHTpOnnepa

Cuctema

Bepcua M0 0.11
YeTpoiicTeo FMR-1111-10-0

CepHiHBIA HoMep 987654321
@ aln:
% [etann OBHOBNTE Cancel

Puc. 46 - OkHo «ObHosneHue 1O koHmpornnepa»

B cnyyae, ecnu B npouecce 0GHOBMEHUsS MOAYNS MPOU3oLLEn
c6oii (Hampvmep, OTKIIOYUIOCL MNUTAHWE KOMMbIOTEPA WU
HapyLlumnocb coeguHeHue no USB), To cnedyeT NpousBecCTU
NOBTOPHOE OGHOBIIEHVE.

Ecrin moaynb He obHapyxuBaeTcs nporpamMmMon
KOHUrypmuposaHnus npu nogknodeHum k MK yepes USB, To ans
BOCCTaHOBMNEHUs Heo6X0AMMO BbINOMHMTL 3arpy3ky MO 3aHoBO,
B CMeumnanbHOM pexvme. [Ins 9Toro HyxHo:

e OTknouMTb NUTaHMe Moayns u kabens USB;

e HaxaTb, u, yaepxvBasi HOXXaTol NoNb30BaTENbCKYO
kHonky RESET, nogkntounts Kk Mogynto kabens USB;

e B okHe «O6HoBneHwue MO koHTponnepa» ykasaTtb NyTb K
dariny npoLUnBKY;

e HaxaTb kHonky «OGHOBUTb» 1 AOXAATLCS 3aBEpLUEHUS
npovecca o6HOBMEHMS.
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6.3. C6bpoc moayns

Mogaynb nmeet kHonky RESET ans ocyliectsneHns
nporpaMmMHoro cbpoca unm copoca HacTpoek Ha 3HavYeHNs no-
YMOM4aHuto.

MporpamMHbI cOpPOC NPUMEHSIETCS B Criydae, ecrnv Moayrb
nepecTan oTBeyvaTb Ha 3anpocskl. [1ns aToro npoussegute
cneayoLLyto MocneaoBaTenbHOCTb AENCTBUIA:

e Haxmute u yaepxusanTe kHonky RESET TeyeHwne 1...3
cek;
e OTnycTUTe KHOMKY.

Mogaynb BbINOMHWT NporpammHbI cbpoc, npu 3T0|?5|a
KOPOTKOE BPEeMSi BKIIOYUTCH KPacHbIN MHAukaTop L.

Bo3sBpat Ha 3aBoACKMEe HaCTPOWKM NPYMEHSETCH B Crnyyae,
ecnun KoHdUrypauma Moagyns Hen3BecTHa Nonb3oBaTento Unm
oKasanacb HenpasWIbHON.

C6pocuTb NapameTpbl MOAYNSA Ha 3aBOACKME MOXHO ABYMS
cnoco6amu: NoakntouMTe Mogynb K MK 1 3arpy3utb nycTyto
KOH(UMrypaumto npy NOMOLLY NporpaMmbl KOHOUIYPUpPOBaHUS,

UM NPOM3BECTU CreayoLLyo NoCcreaoBaTenbHOCTb AeWCTBUN:

e Haxwmute n ygepxusante kHonky RESET Teyenne 10 cek;
e OTnycTUTE KHOMKY.

Mogynb 3arpy3uT B NamsTb 3aBOACKWE HACTPOMKA U BbINOMHUT
NporpamMMHbIi Cpoc, NMpy 3TOM BCE NOMb30BaTENbCKUE
HaCTPOVKN U KanMGPOBKM BXOAOB, BbIXOAOB U HACTPOWKM
ceTeBbIX MHTepencoB GyayT COPOLLEHbI Ha 3HAYEHUS NO-
YMOMYaHuto.

Bo Bpewms BblnonHeHv(%CGpoca Ha KOPOTKOE BPeMsi BKIIOUUTCS
KpacHbIi nHamkatop L.

Mocne cbpoca Bce napameTpbl Moayns OyayT yCTaHOBMEHbI B
3HaYeHUs MO-yMOMYaHMIo.

BHUMAHMUE! Bo3zepam Ha 3aeodckue
Hacmpoliku cépacbieaem ece
nosnb3oeamesibckue HacCMPOUKU Modyns
Ha 3Ha4eHusi Mo-yMoJs14aHuto, Kpome
cemeegozo adpeca nopma Ne1 RS-485,
komopsbIl 3adaemcs npu nomowiu DIP-
nepeksroYamerns.
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7. CucreMHble aBapum

B npouecce paboTbl Moaynb pOPMUPYET pasfMyHble aBapuu.
Mpu BO3HVIKH?58HVII/I aBapuv, Moaynb MUraeT KpacHbIM
cseToguogom L.

Cnncok aBapuii NpuBeaeH B Tabnuue Huxe.

Ta6n. 7 — HaumeHoeaHue agapuli MOAyJisi U criocobbl UX yCmpaHeHUs!

HanmeHoBaHue aBapun
BHyTpeHHsIs HencnpaBHOCTb
Ownbka cBA3MN
BxogHoe HanpshxeHue Bbille HOpMbI
BxogHoe HanpsbkeHve Huke HOpMbI
Owmbka KoHdUrypaumm
Meperpyska AIN
Meperpy3ska AOUT

Cnoco6 ycTpaHeHus

8. TexHuuyeckoe obcnyxnsaHue

8.1. O6wme cBegeHuns

PekomeHayemas nepuoan4HoOCTb MepOnpUATUIA no

TEXHUYECKOMY OOCnyXMBaHWUIO - 3 Mecsiua npyu HopMarbHbIX

YCIOBUSX 3KCNyaTaumm, Npu TsbkenbiX yerosusix — 1 mecsu,.

B pamkax nepuoguyeckoro TEXHUYECKOro OBCHyXMBaHWSA

[AOIMKHbI OCYLLECTBNATLCA CreayoLime MeponpusTus:

e BHewHui ocmMoTp MoOAyNnsas Ha nNpeaMeT MeXaHUYeCKUX,
TennoBbIX 1 NPOYNX NoBpexaeHuin. B cnyyae obHapyxeHus

TaKoBbIX, CINegyeT YCTpaHUTb MNPUYUHY, W, B Cry4ae
HeobXoauMOCTH, 3aMEHUTL MOAYMb.

OuncTka OT MbINM UNK MHBIX 3arpsiI3HEHUA BEHTUMNALMOHHBLIX
0oTBEpPCTUIA MOAynS.

MpoBepka, u, npu HeobXogUMOCTW, BOCCTaAHOBIEHWE
Ka4yecTBa (3aTshkka) SMEeKTPUYECKMX KOHTAKTOB B KIEMMHbIX
6nokax.
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8.2. 3amMeHa npepoxpaHuTens

Ecnn npu nopgave nutaHus Ha BXoA Moaynda, OTCYTCTBYHOT
NPU3HaKNU BKIKOYEHUA MoAynAa — OTCYTCTBYeT Kakasi-nméo
MHOUKaumnAa, TO BO3MOXHO Mnpousowen BbiIXOo4 W3 CTpoA
BHYTPEHHEro npeaoxpaHuTensa.

MpuymHamum BeIXOA4a NPeAoXpPaHUTENs U3 CTpos MoryT ObITh:

e [MpeBblllEeHWe MaKCMmanbHO AOMyCTMMOro  MuTaloLwero
HanpshkeHus Moayns;

e 3aMblkaHMe BHYTPEHHMX Lenen BCNeACTBME nonagaHust
BMarM Wnu TOKOMPOBOAALMX AeTanen (Hanpumep, Xun
NpPOBOAOB) Yepe3 BEHTUMALIMOHHbIE OTBEPCTUS;

e 3aMblkaHuWe uenen nuTaHns B kabene CUCTEMHOW LUWHbI
(ecnn nopknoYeHbl MOAYNM  pacluvMpeHusl) B crnyyae
nospexaeHns Kabens, WM HeWcrnpaBHOCTb MoOAynen
pacLuMpeHuns;

e  BbIXOA M3 CTPOS KOMMOHEHTOB W Y3110B BHYTPW MOAYNS.

Mpn HanuuMm MynbTUMETpPa MOXHO NPOBEPUTb COCTOSHWE

npegoxpaHuTens 6e3 BCkpbITMA  Kopryca. [ns  aToro

nepeknounTe NpMbop B pexuMm M3MepeHus COnpoTVBNEHUS B

avanasoHe Ao 2 MOwm, 1 namepbTe 3Ha4YeHUss CONPOTUBIEHNSA

mMexgy knemmamu  6noka  nutaHud.  Ecnn BxogHoe
conpoTueneHns brnoka nutTaHusa coctaesnseT okono 150 kOm, To
npefoxpaHvUTenb UCMPaBeH.

HoBsbIn npenoxpaHnTenb nocTasndaeTca no
npeanpuaTueM-m3roTtoBmtenem moayns.

3anpocy

[ns 3ameHbl HencnpasHOro NpeaoxpaHuTens:

e OTKMIOYUTE OT MOAYNS BCE KNEMMHble OrokM U CHUMUTE
MOAYMb U3 LUNTa;

e CHMMUTE BEpXHIOK YacTb Kopryca, rnocrnegoBaTernibHO
noJuenvs LUNULEBOM OTBEPTKOM 4 3auena kopnyca, Kak
noKasaHo Ha PUCYHKaX HUXKE;

e  U3BMEKUTE NpeaoxpaHuTenb M3 AepXaTens U ycTaHoBUTE
HOBBIN NpeAoXpaHnNTENb Kak nokasaHo Ha Puc. 48;

e cobepute koprnyc B 06paTHOM nocnenoBaTeNnbHOCTU.

Mocne 3ameHbl nNpegoxpaHuTens, ybegutecb B OTCYCTBUM
NMOCTOPOHHMX NPEAMETOB B 30HE AepxaTensi, cobepute kopnyc,
NOAKMIYUTE K MOAYM nuTaHne, u ybegutecb, 4TO OH
BKIIOMaEeTCS.

He ycmaHnaenueaiime emecmo
wmamHoz2o npedoxpaHumernsi
camodesibHble 8cCmasku unu
nepembI4KU.

Puc. 47 — Omkpbimue Kopriyca
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Puc. 48 — 3ameHa npedoxpaHumerns
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9. TlapaHTUWHbIA CPOK

[apaHTUiHBLIA CpoK aKcnnyaTtauun coctasnaeT 1 rog ¢ MOMeHTa NocTaBKw.

10. NapaHTUiHbIE 06513aTeNbCTBA

Ob6s3aTtenbHbIMK ycnosmamMu COXpaHeHusa rapaHTURHBLIX ["apaHTUHBbIMK cny4yasamMum He ABNAKTCA:

00a3aTenbCTB ABNAKTCA:
o MexaHunyeckue NoBpeXAEeHNst MOaynst;

e CobniogeHne ycrnoBun SKCfyaTauuu, XpaHeHus u

TPaHCMOPTUPOBKM; e Bbixog v3 cTposi u3-3a monagaHus Boabl GO ApYrux

XWOKOCTEA UMM MOCTOPOHHWX  MpeaMeToB
e CobniogeHue npefenbHbIX NapamMeTpoB, NPUBEOEHHbIX B Kopnyca.
TEXHUYECKUX XapaKTepuCTUKax.

11. Cpok cnyx6bi

Cpok cnyx6bl 10 neT npu cobnofeHnn yCrnoBuin akcnyataumm.

BHYTPb
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12. TpaHCNOPTUPOBKA U XpaHeHue

12.1. TpaHcnopTUpoOBKa

TpaHcnopTupoBka MoAyna OOMXHa OCYyLLEeCTBNATLCA B 3aBOACKON ynaKoBKe. Ycnosusa TpaHCNOPTUPOBKN — CM. XpaHeHue

12.2. XpaHeHue

XpaHeHme AOMKHO OCYLLECTBNATLCA B KPbITbIX NOMELLUEHUAX.

ebidepxamb e20 npu paboyel

Ycnosust xpaHeHus: BHUMAHMUE! Meped eknroyeHuem moaoyissi
memnepamype He MeHee 1 yaca.

e Temnepartypa ot -40 °C (6e3 3amopaxuBaHus) go +85 °C;

e BMaXHOCTb BO3ayxa He 6onee 90 % (6e3 koHaeHcauun);

e armocdepa 6e3 KOppO3MpYyHOLMX Fa3oB U MpoBoAsLen
nbInn.

13. CBeaeHusa o npeanpUMaATUN-U3roToBUTeENE

HaumeHoeaHue npednpusmusi:
00O «CerHeTuke»

Adpec:
Poccusi, 199106, CaHkT-lMNeTepbypr, CpeaHuii npocnekT B. O,
A. 77, kopn. 2P
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