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HacTtosilee pykosoactso no akcnnyartauun (P3O) pacnpocTpaHseTcs Ha MOAynu
BBOoAa-BbiBoga JJIMETPO-MBB-02 (mnanee no TekCTy MOAyNM) U nNpedHasHa4yeHo Arnis
N3y4YeHuns1 X yCTPOMCTBA, NpUHUMNAa AeNCTBUS U NPaBWN 3KCnyaTaumm.

B pykoBoacTBe no aKkcnnyaTauuv npuBeAeHbl OCHOBHbIE TEXHUYECKNE XapakTepu-
CTUKW, YyKasaHusa MO MPUMMEHEHWIo, NpaBuna TPaHCNOPTUPOBAHWSA, XPaHeHUs U Apyrue
cBefeHusi, HeobxoaumMble AN NpPaBUNbHOM 3KCnnyaTaumm mogynen. lMpu akcnnyaTaumm
Moaynew [OMOMHUTENBHO PYKOBOACTBOBaTbCHA nacrnoptom “"Mogynu BBoOAa-BblBOAA
SJIMETPO-MBB-02".

KoHCTpykuusi ~ mMogynen  MOCTOSIHHO ~ COBEpLUEHCTBYETCSl  NpeanpusTueM-
M3roToBUTENEM, MOITOMY MOTYT ObITb HE3HauMTEnbHble OTMMYUSI OT MPUBEAEHHOrO B
HacTosALEeM OKYMEHTE OMUCaHns, He BnvsioWme Ha paboTocnocobHOCTb U TeXHUYeckne
XapakTepucTukn Mogynen.

M3rotaBnuBaloTCs N0 TEXHUYECKMM ycroBusam TY 4227-027-99278829-2014.



3133.000 P3

1 OMUCAHUE U PABOTA

1.1 HasHauveHue nsgenud

1.1.1 Mogaynu BBoga-BbiBoga JIMETPO-MBB-02, npegHasHayveHbl Anst uame-
peHus BbIXOAHbLIX aHanoroBbIX CUrHanoB 4aT4ymMkoB B BUAE NOCTOAHHOIO TOKa, Hanpsxe-
HWS1, CONPOTUBNEHNS, Npeobpa3oBaHnsa curHanoeB Tepmonap n TepmonpeobpasoBaTtenen
COMPOTUBIEHNS, NPUEMa U N3MEPEHUSA YACTOTbl CUIHaNOB AUCKPETHbIX 4aTYMKOB C BbIXO-
aom Tna NAMUR v nepegayv aTon nHdopmauuy B UMpoBoM BUAE B CUCTEMY yrpaB-
neHus.

1.2 XapaKkTepucTUKU

1.2.1 O6wwme cBegeHns

Mogynu npeacrtaensAlT cobor COBOKYMHOCTb M3MEPUTENbHBIX, KOMMYHMKALMOH-
HbIX, YNPaBNALWMX MOAYNEN, MOAYNeNn 3neKTPOnNUTaHns, NOCTPOEHHbIX Ha 6ase BXxoa-
HbIX/BbIXOAHbIX aHanoroBblX U AUCKPETHbIX naMepuTenbHbix kaHanos (MK), kaHanoB vH-
TepdericoB. VK ocyulectBnsoT npeobpa3oBaHMe BbIXOOHLIX CUFHANOB aHamnoroBbIX U
OVCKPETHBIX 4aTyYMKOB B BbIXOAHOW KO, 06paboTKy MOMy4YeHHbIX AaHHbIX, ranbBaHu4e-
CKYH0 M30NSALMI0, KOHTPOIb COCTOSIHUSI BXOOHBIX Lenen. MiameputenbHble Moaynv MoryTt
6bITb 0O6bEANHEHBI B MHOrOKaHarnbHyl0 pacnpeferneHHyo cuctemy, paboTaroLlyo aBTo-
HOMHO UNW B3avMOZENCTBYIOLLYIO C BHELLIHEN CUCTEMOM ynpaBreHns Mo KaHamnam UHTep-
dericoB RS-485, CAN, unn yepes nHTepdencsbl KOMMyHMKaLUOHHbIX Mogynen (RS-485,
CAN, Ethernet, BecnpoBoaHbIn nHTEpPdENC).

Mogynu umeroT BO3MOXHOCTb Ay6rmpoBaTtb UMMPOBbIE LWNHBLI NS MOBbILEHWS
HaAEXHOCTU pacnpeeneHHon cuctembl. Mogynu MoryT NpuMeHATbLCS B CMCTEMax aBa-
puiHoi 3awwmTbl MAS3.

MamepuTenbHble MOgYyNU MOTyT HE3aBMCUMO MOAKM0YATLCS MO KaHanam WMHTep-
elcoB Kk pyrMm cpecTBaM aBToMaTu3aLmmn — KOHTpPonnepam, permctpatopam u apyruv
3MNEKTPOHHBIM YCTPOMCTBAM C LiENbI0 PACLLUMPEHUS YMCTa N3MEPUTENBbHBIX KaHaroB.

M3amepuTenbHble MOoaynu pasnuyarTcst Tunom u konmdectsom UK. Tunbl 1 konu-
YeCTBO kaHanoB B MOAyre onpeaenseTcs KoHdurypauven Mogyns npy 3akase.

Mogynu wvmeroT O6LLIEeNnpPOMBILLNIEHHOE WY B3PbIBO3ALLULLEHHOE WCMOMHEHNN C
mapkupoBkow [Exia]llB/IIC. MeTponornyeckmne xapaktepucTUKA UCNMONMHEHUN NOEHTUYHBI.
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Kokl 3akasa mogynem:

Moaynb BBOAa-BbiBoga 3Anmetpo-MBB-02 -Ex -2TB-2TB -nPt100

1) (2) 3) 4)
(1) Moaundmkaums
AnmeTpo-MBB-02
(2) UcnonHeHue
He yKa3aHo 00LEeNpPOMbILLNIEHHOE UCMOJTHEHNE
- Ex B3pbIBO3aLLMLLEHHOE NCMOMHEHNE
(3) KonuyecTBo KkaHanoB 1 TMN
-3YB 3-X KaHanbHbI MOAYNb aHANOroBoro BBoAa
(U, R, I*, TN, TC). UHamBmnayanbHasa n3onsumsa KkaHa-
nos.
* — U3MEepeHNE ToKa C BHELUHWUM LLUYHTOM
- 6YB 6-TW KaHanbHbIM MOAYIb aHaNoroBoro BBoAa
(U, R, I*, TT1, TC). HanBugyansHasa M3onaums kaHa-
nos.
* — U3MEepeHNE ToKa C BHELUHUM LLYHTOM
-2TB 2-X KaHanbHbIN Mogynb TokoBbIx BxogoB 0/4...20 MA,
O[iHa M30MMpoBaHHasi rpynna u3 2-x kKaHarnos.
-4TB 4-X KaHanbHbIN MOAYNb TOKOBbIX BXoAoB 0/4...20 MA,
OAHa u3onupoBaHHas rpynna u3 4-x kaHanos.
- 2TB-2TB 4-X KaHanbHbIN MOAYNb TOKOBbIX BXxoAoB 0/4...20 MA,
[B€e N30NNMPOBaHHbIX rPyMmnbl Mo 2 kaHana.
- 2AE 2-X KaHanbHbIW MOAYNb aHaroroBblX BbIXOAOB

0/4...20 MA, 0 — 10 B, ogHa n3onvpoBaHHas rpynna
M3 2-X KaHanoB.

- 4AE 4-x KaHanbHbI MOAYNb aHaNoroBbIX BbIXOAOB
0/4...20 mA, 0 — 10 B, gBe M3onNMpoBaHHbIE FPyMMbl
no 2 kaHana.

- 64B 6-TW KaHanbHbIN MOAYMb YAaCTOTHO-UMMYSbCHBIX BXO-

pos tuna NAMUR, ogHa n3onupoBaHHas rpynna w3
6-Tn KaHanoB..

-124B 12-TM KaHamnbHbIA MOAOYMb YaCTOTHO-UMMYMbCHbIX
BxogoB Tuna NAMUR, ogHa nsonvpoBaHHas rpynna
13 12-T1 KaHanos.

- 64B-64B 12-T KkaHamnbHbIA MOOYMb YaCTOTHO-UMMYMbCHbIX
BxogoB Tmna NAMUR, aBe n3onupoBaHHbIX rpynnbl
no 6 KaHanos.

(4) Onuun

- nPt100 N - KOSINYECTBO JOMOSHUTESbHbIX 4aTYUKOB OS5 UH-

OuvBMAyanbHOW komneHcaumm 3HadeHms TOOC ceo-

004HbIX KOHLIOB Tepmonap (ans mogynen -3YB, -
6YB)
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1.2.2 OcCHOBHble MeTPOJIoru4eckne XxapakTepucTUKu

1.2.2.1 OCHOBHble MEeTPOSOrNMyeckne XxapakTepucTukM U3MepUTENbHbIX KaHanos
(UK) mopynew npueeaeHsl B Tabnuue 1.1.

Tabnuua 1.1
Mpepgensl gonyckaemon
Mpenenbl AonyckaeMon AOMOIHUTENLHOM at-
Tun [nana3soH o - | COMOTHOM NorpeLuHo-
PyHKUMA o OCHOBHOW abConoTHOW o
MK n3mepeHni CTW Ha Kaxable 10°C B
MOrpPeLLHOCTU
npegenax pabounx
YCIOBWI 3KCMNyaTaumm
3mepeHue:

o NOCTORRHOTO! o7 .23 1o 23 MA +(0,0015-UB+8MKA) +0,0005-11B

— HanpsikeHve no- | ot -110 go 110 mB +(0,0005-M1B+20 mkB) .
yg |CTOsHHOrO ToKa or-1,1001,1B +(0,0005-MB+0,4 mB) +0,00025-B

— conpoTuBreHne ) )

NOCTORHHOMY TOKY o1 0 go 400 Om +(0,0005-1B+0,13 Om) +0,0005-1B

— curHans! T HCX no OCT P 8.585-2001 (cm .Tabnuuy 1.2)

— curHanbl TC HCX no NOCT 6651-2009 (cm. Tabnvuy 1.3)
TB [ OCTORHOM o1 0 1o 23 MA +(0,0005-VB+8MKA) +0,0005-1B
YB |-uvacroTa o1 0,01 Ny go 10 ky | + 0,0005-UB —

BocnpousseaeHue:

— CANa NOCTORHHOTO| (1 ) 1o 22 MA +(0,0005-B3+8MKA) +0,001-B3
AE [Toxa

— HanpKEHNA o= | 7 9 1o 10 B +(0,0005-B3+4MB) +0,001-B3

CTOSIHHOTO TOKa

MpumeyaHus:
* MN3mepeHve cunbl NOCTOSAHHOTO TOKa C BHELLIHWM LUYHTOM. [lnanasoH namepeHui 1 npegensl 4o-
nyckaemMon OCHOBHOW 1 AOMONHUTENbHON MOrPELLHOCTUN yKa3aHbl NP UCNOMb30BaHUM LLYHTOB, NO-
cTaBnsemblx ¢ Mogynem. [ina Apyrux WyHTOB AManasoH U3MepeHuit onpeaenseTcs Kak OTHOLeHWe
npegenos namepeHuit Hanpshxkeunss +1,1 B k conpoTuBneHuio WyHTa, npeaens! Aonyckaemom oc-
. . ARy AU
HOBHOW abCONIOTHOM NOrPeLLUHOCTY paccYMTbIBalOTCS No dopmyne: + (E. UB + E)
** [lnana3oH BOCNPON3BOAMMbIX 3HAYEHUI CUrHana MoXeT 3a4aBaTbCs NPOrpaMMHO U3 CReAyoLLMX
3HauveHuin: (oT 0 go 20) MA, (oT 4 po 20) MA nnu (ot 0 o 5) MA;
O6o3HaveHus:
VB — Moaynb 3Ha4YeHusi nsmepsieMon BenuymHbI;
B3 — BocnpounssoanMmoe 3HayeHne BENUUUHBI;
Rw — HOMUHanNbHOE 3HaveHne conpoTuBeHus WwyHTa, Owm;
ARy — OTKNOHEHWE OT HOMUHAMNBHOTO 3HaYEHNsA CONPOTUBIIEHUS WyHTa, OM;
AU — abcontoTHasi MorpeLIHoCTb U3MEPEHUI HanNpsXKeHNs B COOTBETCTBYIOLLIEN TOYKE.

1.2.2.2 VNamepuTeneHble kaHansl YB mogynei obecneunBaiT npeobpasoBaHue
curHanos Tepmonap (TIM) ¢ HCX no FTOCT P 8.585 — 2001 ¢ BO3MOXXHOCTLIO KOMMNEHcaUMmn
3HayeHus TepMo-3C «xonogHoro cnas».

Tunbl TM, AMana3oHbl Npeobpa3oBaHns 1 Npeaerbl 4onycKaeMbiX OCHOBHOM U [0-
NOJTHUTENBHOM NOrpeLLIHOCTEN NpuBEAEHbI B Tabnuue 1.2.
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Tabnuua 1.2
Mpenensl ponyckaemol | Mpegensl gonyckaemonm
Tun TN [nanasoH, OCHOBHOW abcontoTHOM [OMONHUTENBHOMN
°C NOrpeLIHoCTN OTHOCK- abcontoTHom
TenbHo HCX, +°C norpewHocTtn, +°C

A-1 ot 0 go 400 2,6-0,003-T
(TBP) oT1 400 go 2200 0,72+0,0017-T 0,08+0,0003T  *1)
A-2 ot 0 go 300 2,8-0,0045-T 0,1+0,0005-T *2)
(TBP) ot 300 go 1800 1,0+0,0013-T 0,13+0,0004' T *1)
A-3 ot 0 oo 300 2,5-0,0035'T 0,1+0,0005-T *2)
(TBP) ot 300 go 1800 1,1+0,0012-T -0,07+0,0005- T *1)
J OT MuHyc 200 go muHyc 10 0,4-0,01-T 0,2+0,005-T *2)
(TXK) |oT muHyc 10 go 1000 0,5+0,0006-T 0,18+0,0001-T *2)
R oT MunHyc 50 go 200 5,2-0,014-T -0,01+0,0007- T  *2)
(TrM 13) | ot 200 go 1768 2,4+0,0001 T 0,05+0,0003-T  *2)
S oT MuHyc 50 go 200 4,8-0,011-T 0,15-0,001-T *2)
(TN 10) |oT 200 go 1768 2,6+0,0002-T -0,1+0,0003-T *1)
B o1 500 go 1000 5,8-0,0032-T 0,28-0,00007-T  *1)
(TNP) ot 1000 go 1820 2,9-0,0003-T -0,3+0,0005-T *1)
E oT MuHyc 200 go 0 0,4-0,01-T 0,1+0,005-T *2)
(TXKH) ot 0 go 1000 0,4+0,0007 T 0,08+0,0002:T *1)
N oT MmnHyc 200 go 0 1,0-0,014-T -0,05+0,006-T *2)
(THH) ot 0 go 1300 1,0+0,0002-T -0,08+0,006-T *2)
K oT MuHyc 200 go 0 0,6-0,013-T 0,1+0,006-T *2)
(TXA) ot 0 go 1372 0,6+0,0008 T 0,09+0,0002-T *1)
M oT MunHyc 200 go mmnHyc 100 -0,6-0,018-T 0,8+0,009-T *2)
(TMK) oT MMHyc 100 go 100 0,9-0,0028-T -0,08+0,0002-T  *2)
T oT MuHyc 200 go 0 0,8-0,012-T -0,09+0,006- T  *2)
(TMKH) |oT 0 go 400 0,8 -0,1+0,0003-T *2)
L oT MuHyc 200 go 0 0,4-0,01-T 0,09+0,005-T *2)
(TXK) ot 0 go 800 0,4+0,0006-T 0,03+0,0001-T *1)
MpumevaHus:

1 3HayeHusa norpeLlHocTel ykasaHbl 6e3 yyeTa norpelHocTi npeobpasoBaHus Temnepa-
Typbl XONOAHOTO cnasi;
2 lMpepenbl gonyckaemon abCcontoTHOW NOrpeLLHOCTN KaHana KOMMeHcauun 3Ha4eHns
TemnepaTypbl XxonogHoro cnas +1°C;
3 T — 3HayeHune npeobpasyemon TemnepaTypbl;
*1) Ha kaxable 10°C oT HopmarnbHoro 3HadeHus (25+10) °C B npegenax pabo4mx ycrnosuii
NpUMeHeHus;
*2) BO BCEM MHTepBane paboymx TeMnepaTyp OTIMYHBLIX OT HopMarnbHbIx (25+10) °C.

1.2.2.3 VamepuTenbHble kaHanbl YB mMopynen obGecneumBatoT npeobpasoBaHue
curHanoB Tepmonpeobpasoatenen conpotusneHus (TC) ¢ HCX no TOCT 6651-2009.

Tunbl TC, AMana3oHbl Npeobpa3oBaHns U Npegenbl 4onyckaeMbiX OCHOBHOW U J0-
NOMHUTENBHOW NOrpeLLHOCTE NprBeAeHbl B Tabnvue 1.3.
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Tabnuua 1.3
Mpepenel gonyckaemon Mpeaensi Aoy cKkaemon Ao
1 [nanasoH, OCHOBHOV abconioTHoi | o IHATENBHOM a6c°anHOl:
Tun TC a,°C oC NOrPEWHOCTH OTHOGH- NnorpeLUHoCcTn Ha Kaxaple 10°C
o0 HCX. +°C B npefenax pabounx ycrosui
TenbH T akcnnyatauuu, +°C
46N
Mpan, 21* 0,00391 | ot muHyc 200 go 650 0,85+0,00087-T
50 0,8+0,0009-T )
1000 0,00391 | ot mMuHyc 200 ao 850 0.5+0.0008 T 0,14+0,0006-T
Pt 50 0,85+0,0009-T
Pt 100 0,00385 | ot muHyc 200 o 850 0.5+0,0008-T
50 M 0,75+0,0006-T
700 M 0,00428 | ot muHyc 180 go 200 0.45+0.0006T
ﬁgg"ﬂ o3+ | 0,00426 | oT Mumyc 50 g0 180 0,7+0,0005-T 0,12+0,0005-T
50 M 0,75+0,0005-T
100 M 0,00426 | ot muHyc 50 go 200 0.5+0,0005-T
100 H 0,00617 | ot muHyc 60 go 180 0,35-0,0003-T 0,08+0,0003-T
Mpumeyvanus:

T — 3HauyeHune npeobpasyemoii TeMnepaTypbl;

*—no FOCT 6651-78

1.2.3 OcHOBHble TEXHUYECKUE XapaKTePUCTUKN

1.2.3.1 Moaynu BBOoga-BbiBoga 3YB, 6YB
Mopaynu ¢ yHuBepcarnbHbIMW aHanoroBbiMy Bxogamu. Kaxabli BXod WHAMBUAY-
anbHO KOHMUIrypupytoTcs Ha NpeobpasoBaHne CUrHamoB:

- Tepmonap;

- TepmonpeoGpasoBaTenein ConpoTUBIEHNS;
- CUIbl NOCTOSIHHOTO TOKa;
- CONPOTUBIIEHMSI MOCTOSAHHOMY TOKY;

- Hanps>XXeHnd NOCTOAHHOro TOKa.

OCHOBHbIE 3MEKTPUYECKNE XaPaKTEPUCTUKM MOAYNen C U3MEePUTENbHbIMU KaHa-
namu YB npusegeHsl B Tabnvue 1.4

Tabnuua 1.4

MNapameTp

3HauyeHue

KonnyectBo kaHanos,

LUT.

3,6

Tvn gatyvka TemnepaTypbl "xonogHoro cnas”

BHeLWHun TC Pt100

Cxema nopgknoyeHust

TC, conpoTuBNeHus

2-X, 3-X, 4-x npoBogHas

KoHTponb uenew

netektupoBaHue ob6peiea T TC

BxogHoe conpoTtuene

HUe

- NPV M3MEpPEHUN HanpsKeHUs
- NpU_U3MEpPEHUM ToKa (COMPOTMBIIEHWE LLYHTA)

He meHee 10 MOm
47,5 Om +0,1%

Tok BO3GYXXAEHMSA NPU U3MEPEHUM CONPOTUBIIEHNS!

0,21 MA £10%
(nynbcauum He 6onee 5%)

NHTepdencol

CAN, RS-485 (Modbus RTU)

MutaHue mogyns

(4,9...5,5)B
moaynb 3YB: 0,07 A makc.
mMoaynb 6YB: 0,15 A makc.

McnonHenune

0o6LEeNPOMBbILLNEHHOE UMK
B3pbiBO3aLumLLeHHoe [Exia]llB/IIC
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1.2.3.2 KomneHcauusa 3HaveHusa TOOC "xomogHoro cnas" (npu NOAKMOYEHUU K
cBoboaHbIM KoHuam TI1) nponssBoauTes:

- C NOMOLLbIO BCTPOEHHOrO AaTyuka Temnepartypbl, pa3MeLleHHOro BHyTpU MoAay-
N, B HENocpeacTBEHHOW B6MM30CTU OT KNeMM U3MepUTENbHbIX KaHamNoB;

- C NOMOLLbIO BHELWHMX aatymkoB Pt100 M3 KoMnnekTa nocraBku, NoaKn4YaembIxX
HenoCcpeACTBEHHO K KneMMaM U3MepuTenbHbIX KaHarnoB Moayrs BMECTe C TepMonapon;

- BPYYHYIO — [N KaXO4O0ro kaHana 3HavyeHve TemnepaTypbl CBOOOAHbIX KOHLOB 3a-
[aeTtcsa nonb3oBaTenem.

1.2.3.3 Moaynu BBoaa-BbiBoaa 2TB, 4TB

Moaynun c TOKOBbIMW BXOAaMW U BbIXO4aMW MUTaHWA NOAKMYAeMbIX OATYMKOB
paccunTaHbl Ha noakntodeHne gatyunkos 0-20 MA nnu 4-20 mMA.

OCHOBHbIE XapakTepUCTMKN Moaynen npueeaeHsl B Tabnuue 1.5.

Tabnuua 1.5
MapameTp 3HayeHue
KonuyectBo KaHanos, LWT. 2,4
BxogHoe conpoTuBneHue (555) Om
MCTOYHUK NUTaHWS 4aTYMKOB:
- BbIXOQ4HOE HanpsXXeHve ot 15,3 0021,5B
- BbIXOQHOWM TOK ot 0 oo 23 MA
3awmTa ot K3
lanbBaHW4eckas nsonaums rpynnosasi, Ha 2 unm 4 TOKOBbIX
BXOAa, B 3aBUCUMOCTM OT MOAU-
dukaumm (puc 1.4)
UHTepdeiichl CAN, RS-485 (Modbus RTU)
Mutanne moayns (4,9..5,5B
moaynb 2TB: 0,4 A makc.
moaynb 4TB: 0,8 A makc.
McnonHeHne 0o6LLEenpOMbILLNEHHOE UMK
B3pbiBo3awmeHHoe [Exia]llB/IIC

MNpumeyanune — lNogava Ha 0AMH M3 TOKOBBLIX BXOAOB CUrHana ¢ otpuuatenbHbIM
3HayeHueMm Toka (-23...-1) MA MOXEeT NPMBOAMTL K MOrPELLUHOCTN N3MEPEHNS APYroro Ka-
Hana B M30MMPOBAHHOW rpynne.

1.2.3.4 Moaynu BBoga-BbiBoaa 2AE, 4AE

Moaynu ¢ nameputenbHeiMu kaHanamm AE npegHasHayeHbl Ans npeobpasoBaHust
KOAOBBIX 3Ha4YeHWI, NofyYyaeMbIX MO KaHanam MHTEPAENCOB B BbIXOAHbLIE CUTHAIbLI CUTbI
N HanpsKeHUst NOCTOSAHHOIO TOKa.

OneKkTpuyecKkne xapakTepucTMkM MOAaynen ¢ namepuTenbHbiMy kaHanamm AE npu-
BeaeHbl B Tabnuue 1.6.
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Tabnuua 1.6
MapameTp 3Ha4veHue
KonwuyecTtBo kaHanos, LWT. 2,4
[nana3oHbl BbIXOQHOMO cuUrHana rno ToKy: (4 - 20) MA
(3apgaeTcsa nporpamMmmHo) (0 - 20) MA
(0-5)MA

HarpysoyHoe conpoTuBReHNE:
-npun lgux = 20MA;
-Npn_lgux = 0...5 MA.

Ruarp. < 700 Om
Ruarp. £ 2,5 kKOM

KoHTponb uenewn

KOHTpOnb 06pbiBa TOKOBON
neTnu

ConpoTuBneHne Harpysku ans Bbixoga 0 — 10 B

Ruarp 22 KOM

WHTepdenchol

CAN, RS-485 (Modbus RTU)

MuTanne mopyns

(4,9..55)B
moaynbe 2AE: 0,4 A makc.
mogynb 4AE: 0,8 A makc.

VicnonHeHne

O6LIJ,eI'IpOMbILLIJ'IEHHoe

1.2.3.5 Moaynu BBoaa-BbiBoaa 64B, 124B

MO,D,yJ'IVI C YaCTOTHO-MMNYNbCHbIMW BXOAaMW npenHasHavYeHbl OnAa paGOTbI C guc-

KPEeTHbIMW CUrHanamMmmn 0aTt4ymkos 1 obecneumnBatoT:

— CUMTbIBaHME CUrHanoB Tuna "cyxon" KoOHTakT";

— CYUTbIBaAHME CUrHaNoB TUMa "OTKPbLITLIN KonnekTop";

— U3MepeHmne YacToTbl CUTHArOB;
— noAcYyeT KonmyecTsa MMMNybCOB.
MapameTpbl BXOOOB NpuBeaeHsb! B Tabnuue 1.7

Tabnuua 1.7
MapameTp 3HayeHue
KonnyectBo kaHanos, LWT. 6,12
[nanasoHbl:

- MSMepeHMVI HYacToThbl
- BXOOQHOro curHana npu nogc4yete MMmnynobcos
- 3HAYEeHUN cHeTYnKa

o1 0,01 go 10 kl'y,
ot 0 go 10 kly,
ot 0 80 2*2 umn.

MwuHumanbHas onnTenbHOCTb nMnynbca v naysbl

30 mKc

Tun Bxoaa

IEC 60947-5-6 (NAMUR)

MCTOYHUK NUTaHWA kaHana:

- BbIXOJHOE HanpsbkeHue (HoOMUHanbHoe) 8,2B

- BbIXO[JHOE COMNpPOTUBIIEHNE 1 kOm
MapameTpbl TOKOBOroO curHana:

Jlor. "0" <1,2 MA

Jlor. "1" >2,1 MA

O6pbIB NHUK <0,1 MA

3amblKaHve MUHUK >6 MA

"anbBaHW4eckas n3onsaums

pynnoBas, Ha 6 unun 12 yactoTHO-
MMNYNbCHbIX BXOL0B, B 3aBUCUMO-
CTu oT Mogndmkaumm (puc 1.4)

MHTepdencol

CAN, RS-485 (Modbus RTU)

MuTaHne mogyns

(4,9...5,5)B
moaynb 64B: 0,26 A makc.
mogynb 124B: 0,52 A makc.

VMcnonHeHune

B3pbiBo3awmeHHoe [Exia]llB/11IC

10
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CTpyKTypHasi cxema rpynrbl U3 6-TU YaCcTOTHO-MMMYIbCHBIX BXOLOB NpuBeAeHa Ha

pucyHke 1.1

UB1

uB2

At

uB6

+U

Bbix. 1

w7

Bbix. 2

o7

Bbix. 6

v

DC/DC

N

82B

MK

5B

PucyHok 1.1 CTpykTypHasi cxema 4acTOTHO-MMMNYNbCHbIX KaHanos (64B)

1.2.4 OcHoOBHble NapaMeTpbl B3pbIBO3aLUTbI

Bua B3pbiBO3aLWLUTLI
MapKkrpoBKka B3pbIBO3aLLMTHI
TemnepaTypa okpyxatoLlen cpeasbl, °C

MCKp06630I'IaCHaF| AneKkTpuyeckaa uenb ypoBHA «ia»
...................................................... [Exia]llB/IIC

oT -20 po +60

MakcManbHble 3HaYeHUst SNEeKTPUYECKUX napameTpoB BbIXOAHLIX UCKpobesonac-
HbIX Lienen Moaynei COOTBETCTBYIOT 3HAYEHUsIM, yKasaHHbIM B Tabnuue 1.8.

Tabnuua 1.8
Tun kaHana Co, HO Lo, M[H
mogynsi Un B | Uo, B | lo,mA | Po, BT IIC 1B nc [ uB
YB 10 15,8 0,012 55 525 200
B 250 23,1 93 0,7 19,3 501 3 | 12
4B 10,6 13 0,032 1115 200

MakcrManbHble 3HauyeHWsl anekTpUYecknx napameTpoB BXOAHbIX MCkpobesonac-
HbIX Lienen Moayrnen CoOoTBETCTBYIOT 3HAYEHMAM, yKa3aHHbIM B Tabnuvue 1.9.

Tabnuua 1.9
Tun kaHana U B li, MA P;, BT Ci, n® Li, MKI'H
Mogyns " lIC 1B Ic 1B Hc | 1B nc [ uB
YB 30 101 253 0,76 | 1,89 100 10
B 30 101 152 0,76 1,14 100 10
4B 10,6 12 0,127 100 10

11
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1.2.5 O6uwas WnHa, NpUcoeanHUTENbHbIE KNeMMbl

OGbeanHeHne HECKOMBbKMX MoAyrel B €4MHYH0 CETb OCYLLECTBIAETCS C MOMOLLbHO
"O6Lwen WwuHb", NpeacTaensaowen cobon napannensHoe COeAMHEHNE HECKOSbKMX LUMH-
HbIX coeanHuTenewn ¢ kpenneHnem Ha DIN-peiiky.

PucyHok 1.2 BHELWHWUI BUA LWMHHBIX COeOUHUTENEN.

O6LWasa WnHa coCTOUT U3 5-TU NUHUIA, BKITHOYaOLWNX NIMHUM NUTaHUSA +5B 1 nuHun
CBSI3M MEXAYy MOOYNAMMU.

Moaynb Moaynb Moaynb

5 \«w\
E \«w\
5 \«w\

>— CANH
>— CANL
»>— CANH
>— CANL
»>— CANH
>— CANL

>7
—_—
ST
>7
> U
ST
>7
> U
ST

—EEREHERERHR]
—EEREHeRERHR]
—EEREHeRERHR]

PucyHok 1.3 Cxema noaknioveHns Moayrnew K oOLLen LWuHe.

KOHCTpYKUMSI LUMHBI NO3BOSSAET ONepaTUBHO NPOU3BOAMTL MOAKMOYEHUE UMK OT-
KnoYeHne Moaynei 6e3 HapyLIeHWs! SMEeKTPUYECKUX CBA3E Mexay MoaynaMu.

MoaknioyeHWe BHELWHUX Lenei K MOAYNsSM OCYLUECTBNSAETCA 4epe3 ChbeMHble
KNemMmbl CO CreayroLWnMn XapakTepucTUKamu:

e KpenreHue NpoBoaa — BUHTOBOW 3aXUM;

e CeyeHue MoAKIYaeMbIX NPOBOAOB — A0 1,5 MM>.

12
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1.2.6 WHTepdencol

Tunbl N XapakTepucTuKkM MHTepdencoB Moayne npuseneHsl B Tabnuvue 1.10.
Tabnuua 1.10

WHTepdbeiic (napameTp) 3HaueHue MpumeyaHune
RS-485
- CKOpocCTb obmeHa 8o 234 k6op [na koHdurypmpoBaHusa u nepepayu

[OaHHbIX Ha BEPXHUIA YPOBEHb.

- MPOTOKON Nepeaayn Modbus RTU PaGota B pexume "Slave”

CAN 2.0

- CKOpocTb 0bMeHa po 1 Mbog * [na cBasu ¢ peructpatopamu AnmeT-

po-Bu3P, MeTtpaH-910 npu pabote
MoAdynen B Ka4vecTBe paclumpeHus
Yyncrna n3amMmepuTesbHbiX KaHanoB

- MakcMmMmarnbHOe Y1cro
aboHeHTOB B ceTu 32

* — ckopocTb 0bMeHa 3agaetcsa DIP-nepekntoyatensiMm u BolibrpaeTca ucxoas us anu-
Hbl IMHUK (cM. Tabnuuy 1.11)

PekomeHayemas ckopocTb nepegadnm no CAN-uHTepdelicy B 3aBUCUMMOCTU OT
ONVIHBI IMHWK (4NS BUTON Napbl) npyBeaeHa B Tabnuue 1.11.
Tabnuua 1.11
OnvHa nuHumn, m 30 50 100 250 500 1000
CkopocTb, kbog 1000 800 500 250 125 50

PekomeHayemas ckopocTb nepenayn no RS-485 vHTepdpeiicy B 3aBMCMMOCTU OT
ONVIHBI NTIMHWK (4NS BUTON Napbl) npyBeaeHa B Tabnuue 1.12.
Tabnuua 1.12
OnvHa nuHumn, m 150 300 600 1200
CkopocTb, kbog 115200 | 57600 38400 19200

KOHUbI NUHWIA CBA3M OOMKHbI BbiTb HarpyxeHbl COrnacyrwuMm pesuctopamu-
(TepMuHaTopammu), BENMYMHA KOTOPbIX AOMKHA OblTb paBHa BOSIHOBOMY COMPOTUBIEHUIO
Kabens cBsaA3n.

1.2.7 JOneKTpuyeckasi U3onAumA.

OnekTpuyeckass — usonsauMa  Npyu  TemrnepaType  OKpyxawlewn  cpedbl
(23+5) °C 1 oTHOCUTENbLHOM BNaXHOCTM 80 %:

- n3onNaumMsa Mexagy nckpobesonacHbIMU M MCKPOOMAaCHbIMU LIENSAMU BblAepXuBaeT
npunoxeHHoe HanpsxeHve 1500B (cpegHekBagpaTudeckoe 3HavyeHue) MepemMeHHOro
ToKa YacTtoToi ot 45 go 65 Iu;

- Mexay M3MepuTenbHbIMK KaHanamu (rpynnamuv KaHanoB) BblAepXuBaeT B Teye-
Hve 1 MWH npunoxeHHoe HanpsbkeHne 500 B (cpepgHekBappaTuyeckoe 3HadeHwe) nepe-
MEHHOro Toka 4YactoTomn oT 45 go 65 Iy,

AnekTpuyeckoe CONPOTUBMEHNE U3OMALMM NpK TeMNepaType oKpyKatoLen cpeabl
(23£5) °C n oTHocuTenbHoM BraxHocTn 80 % He meHee 20 MOM. WUcnbitaTensHoe
HanpsxeHve 500 B nocTtosHHOrO TOKA.

CxeMbl ranbBaHUYECKOW Pa3BA3KM Moaynen npuBeaeHbl Ha pUcyHke 1.4 (ykasaHbl
AENCTBYIOLLME 3HAYEHUST HaNPSKEHUS).

13



3133.000 P3

VckpobesonacHble Mopaynsb 6(3)YB
uenun
1500 B
YB1 @ RS-485
500 B
1500 B
YyB2 —< CAN
|
|
500 B@ ——< +5B
|
| 1500 B
YB5
500 B
1500 B
YB6
WckpobGesonacHble Mopynb 64B,
uenu 64B-64B MckpoBesonacHbie Moaynb 124B
uenu
uBlL >— ¢—< RS-485
B2 ' YB1 >_L ¢—< RS-485
yB2 >—
: | 1500 B
>—0
yB6 ———< CAN ' 15008
——< CAN
500 B |
ys7 >—=o ! &—< +5B
t—< +5B —
yg2 >——e UB11
I 1500 B UB12 ;j
YB12 4
WckpobesonacHble Mopayns 2TB, MckpoGesonacHble Moayns 4TB
uenn 2TB-2TB uenv
TBL >——  0p T < RS-485 TBL >— t— <RS-485
B2 >—f { TB2 > 15008
500 B @ 1 [
¢—< CAN ¢—< CAN
TB3 >——o 1500 B B3 >—o
TB4 <D +5B TB4 >— &—< +5B

MpumMeyaHme — CxeMbl ranbBaHNYECKOM U30MALUN OBLLENPOMbILLIIEHHOTO U B3Pbl-
BO3aLLULLIEHHOIO UCMOMHEHNI MOAYIEN NOEHTUYHBI.

O603HaveHus:
15008

— ranbBaHM4yecKkas pasBA3ka Lenen U 3rekTpuyeckass MpOYHOCTb
N30MNAUMN MEeXAy HUMK (CpeaHeKBagpaTUYecKoe 3Ha4YeHne);
YB>— — 3aKOPOYEHHbIE KNEMMbI COOTBETCTBYIOLLMX KaHarOoB.

PucyHok 1.4 Cxema ranbBaHNU4eCcKon M3onaumm Moayren.
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1.2.8 TpeboBaHUA aneKTpoMarHUTHON coBMmecTumocTn (AMC)

Moaynu cooTBeTCTBYHOT TpeGoBaHUAM MOMEXOYCTOMYMBOCTM B COOTBETCTBUM C
FOCT P 51522.1-2011 (M3K 61326-1:2005) no HopmaM ans o6opyaoBaHus, npegHasHa-
YEHHOTo Ansi MPUMEHEHMUS B MPOMBILLIIEHHbIX 30Hax. HoOpMbl MHAYCTpUanbHbIX pagmnono-
mex pgna obopygoBaHua knacca A rpynnel 1 no TOCT P 51318.11-2006

(CACTIP 11:2004)

1.2.9 Ycnoswusa akcnnyaTtauum
HopmanbHble ycnoBus akcnnyatauuu:

- Temneparypa okpyxarLero sosgyxa, °C 25+ 10;

- OTHOCMTENbHAasA BNaXHOCTb Bo3ayxa, % ot 30 go 80;

- aTMocdepHoe faBneHwue, kla (Mm pT. CT.) oT 84 po 106,7 (ot 630 go
800).

Pabouve ycnosus akcnnyaTtauum:

- Temneparypa okpyxatwLiero sosgyxa, °C oT muHyc 20 go nntoc 60;

- OTHOCUTErNbHas BNaXHOCTb Bo3ayxa, % o 95% npu TemnepaTtype

nnoc 35 °C, 6e3 koHOeH-
cauuu Bnaru;
- aTMocdepHoe faBneHue, klMla (Mm pT. cT.) oT 84 po 106,7 (ot 630 go

800).

1.2.10 Mo cTeneHu 3alWuTbl OT BO3AEWCTBUS MNbINM U BOAbI MOOYNM COOTBETCTBY-

toT ucnonHexuto IP20 no FOCT 14254.

1.2.11 Mogaynu ycTon4ymBbl K BO3OENCTBUIO BUOpaLUmM COOTBETCTBYIOLLEN rpynne

N2 no FOCT P 52931.

1.2.12 TabapuTHble pa3mepbl MOAYIEen COOTBETCTBYIOT pasmepam, NpuBeaeHHbIM

B NpuUnoxeHun A.
1.2.13 Macca mopyneii: He 6onee 0,5 kr.
1.2.14 CpepaHsas HapaboTka Ha oTka3 — He MeHee 40000 u.
1.2.15 CpepHwuii cpok cnyxbbl - He meHee 10 neT.

1.3 CocTaB usgenus

KomnnekT noctaBkvM Mogynen OMMKEH COOTBETCTBOBATL Tabnumue 1.13

Tabnuua 1.13

HavmeHoBaHue KonuuecTtso
Mogynb 1 wr.
PasbeMbl (OTBETHbIE YACTW) AN NOAKMOYEHNS BHELLHMX Lienew 1 KOMMAEKT
K MOZYNIO, WWHHbLINA COeanHUTENb (YCTaHOBMEHbLI B Nprubop)
[atyuk Temnepatypbl "xonogHoro cnas” Mo 3akasy (__ ) wr.

TOKOBBIN LUYHT *

1 KOMMMeKT *

CepBucHoe nporpammHoe obecnevenne ans MK, PykoBoacTteo no

akcnnyatauuu (P3), Metoauka nosepku (MI1) (guck) Tur.
Peauctop 120 Om 1 Wwr.
Knemma gns nogkntoveHus k obuier wuHe (5 KoHT.) 1 WrT.
MacnopT (MC) 1 3K3.

* — nocTaBnseTcs C MOAYNsMU C U3MepuTenbHbIMK kaHanamun YB. KonnyectBo cooT-

BETCTBYET KONMYeCTBY KaHanos YB.
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1.4 YcTtpouctBo u paboTa

1.4.1 Mogaynu BbINOMHEHbI B NNACTUKOBBIX KOpnycax ¢ kpenneHnem Ha DIN-
peviky.

Ha nepegHen naHenu nog 3aUTHOW KPbILLIKOW PacMonoXeHbl opraHbl ynpasrieHus
N MHAMKauuu:

B HwkHen YacTu kopnyca pacrofioXeH pasbeM A5 NOAKIYEHNS Moaynen K 06-
Len wnHe.

Knemmbl nckpobesonacHbIX Liene M UCKPOOMacHbIX pasMeLleHbl Ha pasHbIX CTO-
poHax moaynsi.

1.5 MapkupoBKa u nnombupoBaHue

1.5.1 MapkupoBka Moayrnen HaHeceHa Ha BOKOBbIE NaHenu kopnyca n COAePXNT
crneayoLLyo uHdopMaumio:

- HaMMeHoBaHwue npubopa;

- HaMMeHoBaHue NpeanpuUATUS-U3roTOBUTENS;

- 3HaK yTBepxaeHus Tuna cpeacTts nameperun no MNP 50.2.009;

- ycrnioBHoe obo3HaveHve Mmoaynsi;

- MOPSAAKOBbLIN HOMEpP NO CUCTEME HYMepaLun NpeanpuaTUs-u3roToBuTens;

- 4aTa M3roToBneHus (rog u mecsu);

1.5.2 MapknpoBka Moayrnen Bo B3pbIBO3aLLMLLEHHOM UCTIONTHEHUN COOTBETCTBY-
eT FOCT 30852.0-2002.

Ha 6okoByto naHenb MOAynen HaHeceHa MapknpoBka B3pbiBo3alumTsl [Exia]llB/IIC.

Ha 6okoBoW nmaHenu psaoM € Krnemmamy Ans NOAKIIOYEHUs] U3MEPUTENbHbBIX Lie-
nev npuBegeHa nHgopmaumsa B cootsetctaum ¢ FOCT 30852.10-2002.

%1\ T /CN

Mopynb BBOAa-BbIBOAA

[Exia]lIBAIC
-20°C<ta<60°C VisroTosyren
Um=250 B 000 «3nMeTpo Fpynn»

§ e uenn
; ﬁ&@

toayne.
3B (6YB)

¢ 1253 WA,
. P=1898T;

PucyHok 1.5 BHewHun Bug 6okoBor naHenu mogynen -3YB (6YB).

1.5.3 Ha notpebutenbckyo Tapy Moaynen HakneeHa 3aTMKeTKa, coaepxallas:
- TOBApHbIV 3HAK UM HAMMEHOBaHWE NPeaNPUSTUA-U3rOTOBUTENS;

- HANMEHOBAaHWE;

- Aara Bbinycka (rog n mecsu);
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1.5.4 Ha tpaHcnopTHoi Tape B cooTBeTcTBMM C TOCT 14192 HaHeceHbl HECMbI-
BaeMOW Kpackomn, KOHTPACTHOW LiBETY Tapbl, OCHOBHbIE, JOMONHUTENbHbIE MHOPMAaLMOH-
Hble HAgMNMCU U MaHUNYNALMOHHbIE 3HaKWU, COOTBETCTBYHOLLME 0603HaYeHnsM: "bepedb oT
Bnarn" n "Bepx".

1.5.5 Moaynu onnomGupoBaHbl Ha NPEANPUATUN — 3rOTOBUTENE.

o ¥ e Y e T

[apaHTuitHas ‘ °

Haknelika

[ 1

Ne04981
Var. 02/2016] — |

3aBoackoi Homep
[laTa usrotoneHms

gl

[
0
Il
[

PucyHok 1.6

1.6 YnakoBka

1.6.1 YnakoBka moaynen obecneynBaeT UX COXPaAHHOCTb NPW XpaHEHUU U
TpaHCNOPTUPOBaHUN.

1.6.2 KoHcepBauus obecrnevmBaeTcs NOMeELLEHMEM MOAYIEN B YEXON U3 NOMNu-
3TUMNEHOBOM NNEHKU.

1.6.3 Mogaynb B 4exmne yrnoxeH B NOTPeOMTENbCKYO Tapy — KOPOOKy M3 KapToHa
no FOCT 7933 nnu rocppmpoBaHHoro kaptoHa no FOCT 7376.

Bmecte ¢ mogynem B KOpPoOKy ynoxeHa TexHudeckast JOKYMeHTauus. TexHuye-
CKas JOKYMEHTaUUs BIIOXeHa B 4exorn ua nonuatuneHoon nneHkn FOCT 10354 vnu gpy-
roro BOOOHeNpPOoHWLaeMoro matepuana.

1.6.4 CTblk/ KnanaHoB KAPTOHHOW KOPOOKM 3aKrneeHbl Knekon neHTon. Ha ko-
pobke HakneeHa aTuKeTKa ykasaHHas n.1.5.3.

1.6.5 Moaynu B noTpebutensckon Tape MoryT ObiTb YNOXEHbI B TPAHCMOPTHYIO
Tapy - auwmku Tuna Il — 1 nim 11— 2 no FOCT 5959.

Mpu TpaHcnopTupoBaHum B panoHbl KpanHero CeBepa 1 TpyaHOOOCTYMHbIE pano-
Hbl MOAYNN AOMKHbI ObITh ynakoBaHbl B Awmku no FOCT 2991.
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2 NCNOJIb3OBAHUE NO HABHAYEHUIO

2.1 ToaroTroBKa MmoAynewn K UCMOJIb30BaHUIO

2.1.1 Mepbl 6e3onacHocTH

K pabotam no akcnnyaTauun, noBepke U OBCAYXMBaHWUIO MOAYNEN AOMnycKarTcs
nvua, uMeroLe Heobxoammyo KBanuukaumioo, U3yumBLLME KOMMMEKT 3KCniyaTaumoH-
HbIX JOKYMEHTOB M NpoLUeALLIne NHCTPYKTaX Mo TexHuke 6e3onacHocTy.

MoakntoyeHe 1 OTKMIYeHUe BHELWHUX Lenein K MOAYNsSM JOSMKHO OCYLLECTBNSATb-
€S COrnacHoO cxemam MOAKIMIOYEHNS NPU BbIKMIOYEHHOM MUTaHUN.

Mo cnocoby 3alwmnThl YernoBeka OT NopaXeHUs ANEeKTPUYECKUM TOKOM MOAYMU Co-
oTtBeTcTBYHOT knaccy Il no FTOCT 12.2.007.0-75.

2.1.2 O6ecnevyeHue B3pbIBO3aLMTbLI MOoAynen
BspbiBo3alwmta moaynen obecneunsaeTcsa cnedyolmMmMmmn CpeacTesamu:

2.1.2.1 NckpobesonacHble W CBSA3AHHbIE C HUMMW  Lenu ranbBaHWYEeCcKU
oTAeneHbl OT MCKPOOMAacHbIX HenoBpexaaemon u3onauven Ha HanpsbkeHune 375 B
(Um=250 B) (tabn. 4 T'OCT 30852.10-2002). PasgenuTenbHble 3NeMeHTbl 3aLlumLLeHbI
OT neperpysku.

2.1.2.2 OrpaHnyeHne HanpsbkeHUA UM TOKOB [0 0Ge3onacHblX  3HA4YeHUn
obecneymBaeTcs anoaHbIMM Bapbepamu 1 HeMoOBpEXAaeMbIMU pe3McCTopamu.

2.1.2.3 Ona 3awuTbl 3MEMEHTOB B3pbIiBO3ALLNTbI OT MOBLILWEHHbLIX 3HaYeHUn
ANEKTPUYECKOro Toka npuMeHeHbl nnaBkue npeaoxpaHnuTenu.

2.1.2.4 MakcumanbHble 3Ha4YeHWs CyMMapHbIX JMNEeKTPUYECKOW EMKOCTU U
WHOYKTMBHOCTU  NWHWM  CBA3W U YCTPOWCTB,  MNOAKMIOYAEMbIX K  BbIXOOHbIM
nckpobesonacHbIM LensaM Modyns BBOAA-BblIBOAA, YCTAHOBMEHbI C y4yeTom TpeboBaHuii
nckpobesonacHocTn ans anekTpudeckux uenew nogrpynn [IB unu 1IC no FOCT 30852.10-
2002 (M3K 60079-11:1999).

2.1.2.5 JneKTpuyeckas Harpyska afleMeHTOB, 06ecrneUMBaloLLmnX UCKPO3aLLUTY, He
npesbiWaeT 2/3 HOMUHAIbHBIX 3HAaYEHWIN B HOPManbHOM U aBapuiMHOM pexmmax paGoTol.

2.1.2.6 OnekTpuyeckne 3a3opbl, MNyTU YTEYKM W InekTpuyeckass MNPOYHOCTb
n3onsaumm cootBeTcTBYIOT TpeboBaHnsam FOCT 30852.10-2002 (MK 60079-11:1999).

2.1.2.7 YNNOTHEHNsT N COEAMHEHUsI SfIEMEHTOB KOHCTPYKUMM obecneymBatoT
creneHb 3awmTbl IP20 no FOCT 14254 96 (MOK 529-89). Ha kopnyce moaynen Bsoaa-
BbIBOAA MMeeTcs Tabnmyka C ykasaHMEM MapKMpPOBKM B3pbiBO3alLMTbl M MapamMeTpoB
nckpobesonacHom uenu.
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2.1.3 NoproTtoBKa k paboTe

2.1.3.1 BHMMaTEenNbHO M3y4nTb PYKOBOACTBO MO 3KCNNyaTauuu.

M3Bneyb moaynb u3 Tapbl. MNpoBepuTb KOMMMEKTHOCTL U y6eanTbCs B OTCYTCTBUM
BHELLUHWNX noBpexaeHuin. B xonogHoe Bpems roga mogynb Heobxoaumo BbiaepxaTtb B
HOpMarbHbIX KITMMaTUYECKUX YCIOBUSIX HE MeHee O[IHOro 4aca.

2.1.3.2 YcraHoBuTb mMoaynb Ha DIN-periky, ob6ecneumB ynobctBo pabotel. MNpu
3TOM JOKHbI cobniogaTtees cneayolme TpeboBaHns:

- cpefa, oKpyxarlas Moayrb, He OOMKHa codepXaTb NMpPUMECEN, Bbi3blBaOLLIMX
KOppO3uto ero getanen;

- MOAyInb He JOIMKeH noABepraTbCs BO3AENCTBMIO TEMMOBLIX NOTOKOB BO3AyXa.

MoaknioyeHne nUTaHMa U BHELUHMX YCTPOWCTB OCYLLECTBMSIETCA B COOTBETCTBMU
CO cXemamu, NpuBeAEHHbIMY B NpunoxeHunn b.

2.1.3.3 lna nutaHna Mopgynew pekoMeHOyeTCs WCNonb3oBaTb MMMNYNbCHbIE
UCTOYHMKM nuTaHms cupmel "Mean Well', ¢ cooTBeTCTBYyHOWMMM napameTpamu
BbIXOAHOro HanpsikeHust (mogenu MDR-10-5, MDR-20-5, MDR-40-5) unun aHanornyHele.
KonnyectBoO #“  MOLYHOCTb MCTOYHMKOB MUTaHWA  paccyuUTbiBAeTCA ucxoas U3
MakcuMasibHOro Toka noTpebneHns kaXgoro NOAKMI0YEHHOTO MOAYNS.

Twn MakcumanbHbIN TOK [Ounana3oH Toka 6510KkoB nuTaHuAa 5B
moayns notpe6nexus, A MDR-10-5 MDR-20-5 MDR-40-5
-3YB 0,07
-6YB 0,15
-2TB 0,40
-2TB-2TB 0,80
T8 0.80 0-2A 0-3A 0-6A
-64B 0,26
-64B-64B 0,52
-124B 0,52
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2.1.4 Ob6ecnevyeHue NCKpoGe3onacHOCTU NPU MOHTaXe U 3KCnyaTauum

2.1.4.1 Mogynu [OMMKHbI NPUMEHATBCA B COOTBETCTBUM C  YCTAHOBMEHHON
MapKMpOBKOW B3pbiBO3awwuThl, Tpebosannamm TP TC 012/2011, TOCT 30852.13-2002
(M3K 60079-14:1996), aevicteytowwmx «lMpaBmn ycTpoicTBa anekTpoycTaHoBoky (MY rn.
7.3), «[MpaBun TexHU4YecKon IKCnnyatauun anekTpoyctaHoBoK notpebutenen» (MTI3M
rm. 3.4), OpyrMx HOPMaTWBHbIX [OKYMEHTOB, PernameHTUMPYIWMNX NpUMeHeHue
CBSI3aHHOTO  3NEKTPOOOOPYAOBaHNA BHE B3PbIBOOMACHBLIX 30H, W PyKOBOACTBa MO
akcnnyaTtauun 3133.000 P3.

2.1.4.2 Mogynn BBOAa-BbiBOAa NpefdHasHayeHbl ANS  pasMelleHuss BHe
B3pbIBOONACHbLIX 30H. Ycnosus npuMeHeHuna MO,D,yﬂeVI BBOAa-BblBOAA W KaTeropuu
B3pbIBOONACHbLIX CMECeN ra3oB U MapoB C BO3AYXOM — B COOTBETCTBUM C TpeboBaHAMU
FOCT 30852.9-2002 (M3K 60079-10:1995), TOCT 30852.5-2002 (MOK 60079 4:1975) un
«MpaBun ycTporcTea anekTpoyctaHoBok» (MY3 rn. 7.3).

2.1.4.3 lMNopknioyeHne  AaTyMkoB M NepBMYHbIX  npeobpasoBatenent K
nckpobesonacHbIM LiensiM JOMKHO BbIMOSHATLCA TOMBKO NPU OTKMIOYEHHOM HanpshkeHun
nuTaHms.

2.1.4.4 Tlpn pasMeLleHnM WUCTOYHMKA MNUTaHUS OOJKeH obecneuvBaTbCcs 3a30p
MeXay ero Knemmamum u knemmamu nckpobesobacHbix Lienen Mmogynen He meHee 50 MM,
npy 3TOM PacrofioXXeHne Knemm M cnoco® npoknagky NpoBOAOB OOMMKHbI MCKMYaTb
3aMblKaHUA Mexay WMCKpobGe3onacHbIMM M UCKPOOMACHbIMM LiensaMu npu obpbiBe unu
cmeleHun nposogos (n.6.3.1 TOCT 30852.10-2002).

2.1.4.5 MNapameTpbl Uenew, MOAKMIOYAEMbIX K W3MEpUTENbHbIM KaHanam ¢
UCKPO3ALUMUTON He [OSKHblI  NpeBblliaTb  3HAYEHUIW, YKasaHHbIX B  MapKUpoOBKe
B3pbIBO3aALLMUTHI.

2.1.4.6 Tpu akcnnyaTtaumm Mogyrnen HeobxoAMMO CreauTb 3a UX COCTOSHUEM U
BbIMOSHATL CUCTEMATUYECKUI N MEPUOANYECKUNIA OCMOTP (He pexe 2-x pa3 B rod).

Mpu ocmoTpe HEOGXOAMMO KOHTPONMPOBaTh:

— Hanuyne n CoCTosiHNe NNomo;

— HanVyne MapK1UpPOBKN B3PbIBO3aALLMTHI;

— OTCYTCTBME BMSATVH, MOBPEXAEHUA U 3arpsi3HEHNIN Koprnyca Mogynew.

JkcnnyaTaums Mogynen ¢ MexaHU4eCKMMI NOBPEXAEHUSIMI 3anpeLLaeTcs.
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2.1.5 HasHauyeHue opraHoOB ynpaBfieHUsi, UHAUKALWUWN N INIEMEHTOB KOH-

CTPYKUMU Moaynemn.
lpats ™
Knemmbl

nUTaHNs, MHTEpCheiicoB

VHamkaTtop "Aapus"

- L
VHovkaTop nuTtaHus 4
]

DIP-nepeknioyatens
HacTpoek Moayns

3awyTHast KpblLlika
13 NPO3PAYHOrO NracTuka

Mogaynb
MB/B, TC, TN
BXO[0B

Knemmbl
]?@'@'@T uckpobesonacHbIx Lenei

PucyHok 2.1 BHelwHWIn BUA, Moayns (nepegHsis naHenb)
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MonoxeHue DIP-nepekntoyarenen

Tun uHTepdhenca:
(=] CAN
[l RS-485

Apnpec moayns B ceTu (3agaeTcs B ABOMYHOM Koge: 1...127):

PR TS EEEEES
>
ER RS

IO S PPN e

T e

e
P . e

PR

®— oo

e e e ey " il "

o

97 98 99 100 101 102 103 104 105 106 107 108 109 110 m
]

Loan

@~ o

CkopocTb o6MeHa:

CAN (kbog) 50 125 250 500 800 1000

RS-485 (60n) 1200 4800 9600 19200 38400 57600 115200

| o ( Mo | o [ mo o [ Mo = o
(o (o (=m0 [ M0 (= _Jo (| _Jo (Mo
(] (] (] (1 [ = [ = (w1

BroKUpoBKa U3MEHEHUS HacTPOeK Moaynsi:
(]2 n3MeHeHWe KoHUrypaumm pasbnokmpoBaHo
(W™  p3MeHeHne KoHUrypaumm 3aboKMpoBaHo
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CBeToAMoAHblE MHAMKATOPLI Moayne

CocTosiHue
MHAWKATOPOB c

A I ocTOosiHUe moayns
O

Hanunuve nutanus mogynsa. Moaynb HaxoauTcs B pabovem pexumve.

Mogyne Haxogutcs B pabodvem pexwume. OcywiectBnsetcs obMeH AaHHbIMW NO
OOHOMY 13 MHTEP(ENCOB.

MO,EI,yJ'Ib HaXo4WUTCA B peXnme noBepkun.

i3 L1 Lt
Lhish & B

Ha MOoA4ysb NOAaHO NUTaHNE HXEe HOPMbI UM HEUCNPAaBHOCTb MoAayNA.

Mogynb Haxogutcs B pexume obHoBneHusi BHyTpeHHero 0. [daHHbIn pexvm B

MoAyIe MOXeT aKTUBMPOBAaTLCS B CriedyoLmx crnyvasx:

e [loBpexgeHue BHYTPEHHEN namsiTu moayns B npouecce obHoBnewus MO
nonb3oBatenem (cbon obHoBneHwus). TpebyeTcss NOBTOPHO OGHOBUTL «MPO-
LUMBKY»;

e [loBpexaeHne BHYTPEHHEN NamsiTu MOAYNsSi BO BCEX OCTamnbHbIX pexumax
paboTbl. Ecnn nocne nepesarpysku pexum obHoBnenusi MO coxpaHseTcs,
9TO cBMAETENbLCTBYET 06 annapaTHOM HeucnpaBHOCTU. TpebyeTcsa peMOHT Ha
npeanpusiTUM U3roToBuTene.

Owwmbka pabotbl moayns. Koa owmbkv MHAMLMPYETCS NPEpbLIBUCTHIM CBEYEHNEM

nHaukatopa «Aapusi» (c nepuogom npumepHo 0,6 c). Konnyectso muranmi (N)

COOTBETCTBYET KOAY OLUMGKU.

N Tun owmnbKM

MpepynpexpeHune.

3afaHo HeKOpPEeKTHOe 3HayYeHue nepuoda nepeaadn AaHHbIX No nHTepdency

CAN, ucnonb3yeTtcs 3HavyeHne 50 mc. Heobxogumo 3agatb Tpebyemoe 3Haye-

HVe B Mporpamme KoHdwurypvpoBaHusi. [Nepesanyck mogynsi He TpebyeTcs.

MpenynpexpeHue.

5 Heponyctumein agpec mogyns B cetv ModBus (Hynesoe 3HayeHne). C nomo-

¢ ‘ wbto DIP-nepekntoyaTteneir Moaynsi HeobxoAMMO YCTaHOBUTb Tpebyembiii

agpec B AvanasoHe 1...127 n nepesarpy3utb MOagyrb.

MpepynpexaeHue.

3agaHo HeJonycTUMOE 3HayeHne ckopocTu obmeHa no uHTepdency CAN. C

nomolubto DIP-nepekntovatenen mogynsi HeO6XoaMMO YCTaHOBUTL Tpebye-

MY CKOPOCTb U3 psifia AOMYCTMMbIX 3HAYEHWUI 1 Nepe3arpy3nTb Modyrb.

Owmnbka moayns.

Mogaynb He ncnpaseH (annapaTHas owunbKa).

4 | Owubka camMOAMarHOCTVKM, BO3HMKaOLWas Npu HanM4yum ogHOW UMM HECKOSb-

KMX BHYTPEHHUX HeucrnpaBHOCTSIX Moayns. TpebyeTcsi peMOHT Ha npeanpusi-

TUW U3rOTOBUTENE.

4
303

OGo3HayeHus:
A - nHgukaTop «ABapusi». LiBeT cBeyeHuss — KpacHbIN.
d) - nHankaTop «MutaHue». LiBeT cBeveHns — 3eneHbiil.

Pexumbl cBeYeHus:

{} - UIHAVKATOP BbIKIIOYEH

“ - IHAVKaTOP BKIIOYeH

{*{* - UIHOVKATOP B PEXMME MPEPLIBUCTOTO CBEYEHUS

MpumeyaHmne — N3ameHeHne HacTpoek DIP-nepeknioyatenen Moayns BCTynawT B CUNy nocrie ne-
pes3anycka MoAynsi, OCyLEeCTBNSeMOro CHATUEM 1 nocneyowen nogayei Ha Hero NMTaHus.
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2.2 WN3mepeHue

Mopaynu ocyecTBNSAT N3MEPEHNE CreayoLux TUNOB CUrHaNoB:

1. AHanoroBbI curHan — naMepeHue ¢ nomoLblo kaHanos YB/TB/YB.
[ns npegoTBpalleHns NOXHbIX cpabaTbiBaHW CUrHanu3auum npegycmoTpe-
Ha YHKUMS UNbTpauun U3MEPEHHbIX 3HAYeHWN C MOMOLLBI MeOMaHHOro
dunbTpa.

2.  [OuckpeTHbIM cUrHan — namepeHmne ¢ NoMoLLbL kaHanos YB.
[MpeaycmMoTpeH KoHUrypupyembii Lugposon punbTp ANs NoAaBNeHus gpe-
6esra.

MakcumansHoe Bpemsi OOHOBMEHWS BENWYMHLI - pesynbTaTta U3MepeHus kaHana
ANns curHanos conpoTtuenenus (B T.4. Tl ¢ kaHanbHbIM gatymkom XC) 0,3 cek. Ang cur-
HanoB HanpsbkeHusa (B T.4. Tl ¢ rpynnosbiM gatumkom XC) n Ttoka 0,15 cek. 3apepxka
nepegayn gaHHolx no MODBUS n CAN He yyTeHa.

MunHUManbHasa AnUMTenNbHOCTL BXxoaHOro curdana "0" n "1" kaHanos YUB 30 mkc.

2.3 KoHdwmrypupoBaHue moayns

[nsa BbiGopa TMNOB NoaknYaeMblX 4aT4YMKOB U MX NapamMeTpoB MoAyrb HeoOXo-
OVMO CKOHUrypmnpoBaThb.

KoHdurypupoBaHne moayns ocyliecTBngaeTcs vyepes nHtepdenc RS-485 nocpegn-
CTBOM nepcoHanbHoro komnbtotepa (MK) nog ynpaBneHnem onepauyMoHHOW CUCTEMbI
Windows™ ¢ nomoLLbio nporpammbl KOHOUITYPUPOBaHUWS, BXOASALLEN B KOMMIEKT NOCTaB-
kun. Mpun nogkntoveHmun Yepes USB-nHtepdgenc MK B kayecTBe KoHBeEpTEpa MHTEPGENCOB
USB-RS-485 mMoxeT BbicTynaTb aBTOMaTMyeckuii npeobpasoBaTtenb KHTepdencos
«IJNIMETPO-KoHBepTep-USB-RS-485» nnbo aHanoruyHeln, nossonswowuin pabortats C
nocnegosaTenbHbIM BUpTyansHeiM COM-nopTom.

[ns KoHWrypnpoBaHus, NOAKMTIOYMTE MOAYIb MO CXeMe, NPUBeAEHHON Ha PUCYH-
Ke 2.2. YctaHoBuTb ¢ nomoLbto DIP-nepeknioyateneit Tpebyemble napameTpbl CBA3M (CM.
2.1.5)

Moaynb —

KoHBepTep
USB

@
1

“Unr 29] RS-485 \_ |
+UHWT 30
RS-485 (A) [31
RS-485 (B) |32

=Unur 2_5
U E

+0 o1
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PucyHok 2.2 Cxema nogkntoyeHns Moaynemn npy KoHUrypmposaHim

2.3.1 Hactpoika nporpaMmmbl KOHUIypUpoBaHuA

B meHio nporpammel BbiIbpaTh NyHKT «CBsA3b» — «HacTpolika cBsAsu...».

B cnegylolwem okHe cnegyeT yka3aTb HOMep nopTta U napameTpbl CBA3N C MOAY-
neM B COOTBETCTBUM C nonoxeHnem ero DIP-nepekniovatenen.

MpumeyaHue — N3ameHeHne HacTpoek DIP-nepeknioyatenen mogyns BCTynawT B

cuny nocne nepesarnycka Mogynsi, OCYLLECTBMSIEMOrO CHATUEM U MocrneaytoLlen nogaden
Ha Hero nNuTaHwsl.

€©) Hactpoiiku cesian

—MapaMeTpbl CBA3M C YCTPOMCTBOM

COM nopt ICOMG v
Anpec Modbus I 1 v
CkopocTb, 60a I 115200 v

KoHTposnb YeTHOCTU Yer v
Yucno cron-6utoB [Ba v

Taiim-ayT oTBeTa, MC | 100

OtmeHa |

«COM-nopt» — nopt MK, K KOTOpOMYy MNOAKMOYEH MOAynb (4Yepe3 KoHBepTep
USB/RS-232 B RS-485);

«Modbus-agpec» — agpec mogyns B cetu Modbus, onpegensiemblii NONoOXeHnem
DIP-nepekntovaTens. 3aBofckasa ycTaHoBKa: 1.

«CkopocTb, 60a» — ckopocTb 06meHa mexay K n mogynem, onpegensemas no-
noxeHuem DIP-nepekntovaTtens. 3aBoackas yctaHoBka: 115200

[na noaknto4eHust K Moaynto B MEHIO MporpaMmbl BbIGpaTh MyHKT:

«Pexum» — «OHnarH»

Mpy ycnewHoM NOAKMYEHUN MporpaMma BbINOMHUT YTEHUE KOHGUrypaumm mo-
OYNs U Ha 9KpaHe AOJHKHO NOSIBUTLCS MEHI0 KOHPUIYpUpoBaHUSt NOAKMIOMEHHOrO MOAYNS:
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3 MO MK KoHGUrypUPOEAHNA U HACTPOAKN E@

@aiin | Pewum  Cerze  Cepemc  Cnpaska

i MHwopmauma o npHbops
i TEBRYWHE 3HEYEHHA

Bl Koheurypauns

Gan

MprBop NoakMkoYeH. [na BEINOIHEHMS HeoGx0 AkMb onepaLi
BoIfepUTE COOTBETCTEYOLLMIA MYHKT MEHIo

Kamspoetu

BEperia Cratyc CoofileHne
11:25:00 0K CTapT nporpardre!

11:29:45 ok Oreper nopt COME

11:29.45 0K [ogkAMEHHE K YCTPORCTEY. .

YerpodicTen nogknyeHn

COM6 | 115200 1 6YB O6HosneHo

PucyHok 2.3 MeHo KoHUrypmpoBaHmsa MOAYns

KoHduryprpoBaHne Mogyns ocyLLecTBAAETCS C MOMOLLbIO CUCTEMbI MEHIO.

OcHOBHOE MEHI0 KOH(UIypMPOBaHWS PacrofioXeHO B TEBOW YacTu OKHa nporpam-
Mbl. B HXHEN YacTn okHa oTobpaxaeTcs >KypHarn BbIMOMHEHHbIX OnepaLuii.

Mepexoa B MOAMEHIO OCYLLECTBRSETCS Mpu BbibOpe COOTBETCTBYIOLEro MyHKTa
MEHIO UNW NPY HaXxaTum Ha cumeon "+".

2.3.2 Hactpoika napamMeTpoB M3MepUTENbHbIX KaHanoB

[na nepexoda B MEHIO HAcCTPOMKM KaHamoB B CNWCKE PEXMMOB BblbepeTe MyHKT
«KoHdurypaumsa». [na nepexoga K KOHUIypMpoOBaHWIO KaHanmoB B CNucke BbibepuTe
KOHUrypmpyemblii KaHan.

[ns KaxOoro M3MepuTenbHOro KaHara Mogyns 3afalTcs creayllve napaMert-

pbl:
Tun ¢ [Ina mogynen c nsmeputenbHbIMU KaHanamun YB:
n3MepeHus — «BblIkn.»;
— «Hanps»keHner;
— «ConpoTuBneHuey;
— «Tepmonapay;

«TepMOCOonpoTUBIEHNEY;
«M3mepenne Tokar

o [Ina moaynen ¢ nuameputensHbIMn kaHanavmu TB:
— «BbIkn.»;
— «Toky;
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e [1na yacToTHO-MMMYIbCHLIX BXxoaoB (YB):
— «BbIkn.»;
«[duckpeTHbin Bxoa» — OnpegeneHme Nornyeckoro COCToAHUA
BXOJOB;
«CyeT MMNyNbCOB» — MNOACHET KONMMYECTBA BXOAHbIX MMMYIbCOB;
«YacTtoTa» — n3amepeHne 4YactoTbl BXOOHbIX MMMYIbCOB.

Tun
BOCTpON3BEeEHUS!

e [1na moaynen ¢ nsmeputenbHbIMU kaHanamu AE:
— «BbIkn.»;
— «Toky;
— «HanpskeHue».

Ecnu B ka4ecTBe TMNa Bbl6paH BapuaHT «BbIkn.», TO M3amepeHue n
BOCNpPOuU3BeAEeHNE 3HAYEHNI B Bbl6paHHOM KaHalne He npon3BoanTcsA.

2.3.2.1 HacTtpoika napameTpoB aHanoroebix BxogaoB YB

= NamepeHune HanpskeHUs
UHTepdenc nporpamMmmbl KOHUIYPUPOBaHUS MPW HACTPOWKe KaHana Ha namepe-
HWe HanpshkeHns npuBefeH Ha pucyHke 2.4

- HavaneHaa cTpaHmua

- MH$POpMaLKa o npuiope
- TERYWHE SHAYEHHA

- KoHpurypauua

0w an

K.aHan YB3
K.ananYB4
F.aHan YBS
i K.aHan YBE
[H- Kanuposku

1 | o] ]
TN H3MEPEHKA |Hanp;|>o<er1ue j M L g ! \d |fé;
K.oHpurypaums

Cxerda UstepeHUa |‘IDD B, ez onp. ofpelEa j

P YHKUKA NPE0SPaZ0BaHHA

Tun Beikn. hd
PUNETR
Tun Beikn. hd
PucyHok 2.4

27




3133.000 P3
[lononHuTenbHble NapaMeTpbl NMPU N3MEePEeHNN HanpPsXKeHNs:

Cxema = "1 B, 6e3. onp. o6pbIBa. [Inana3oH U3MepeHns BXOLHOro Hanps-
RIVET XeHust (0 — 1,1) B. DyHKUmMA obHapyxeHust obpbiBa NIMHWAK OTKIHO-
YyeHa;

= "1 B, c onp. o6pbIBa. [lnana3oH M3MepeHNs BXOAHOTO Hanpse-
HMA £(0 — 1,1) B. dyHKUMA oBHapyxeHWs oBpbiBa MMHWUM BKINIOYEHA;

= "100 mB, 6e3. onp. o6pbiBa. [Jnana3oH nM3mepeHUs BXOOHOrO
HanpsbkeHns +(0 — 110) mB. ®yHKUMA obHapyxeHust obpbiBa NMHUN
OTKITHOYEH3;

= "00 wmB, c onp. o6pbiBa. [nana3oH Wn3MEpPeHUsT BXOOHOro
HanpsbkeHns +(0 — 110) mB. ®yHKUMA obHapyxeHust obpbiBa NMHUN
BKIIOYEHA;

* MamepeHune conpoTuBneHus u npeobpasoBaHue curHanos TC
WHTepdenc nporpamMmmbl KOHOUIYPUPOBAHMSA MPU HacTpoWke KaHana Ha usmepe-
HWe conpoTmenenuns u curHanos TC npuBeaeH Ha pucyHkax 2.5 n 2.6

| | o
- HavansHan cTpaHmILa Tun ustepeHuUa |E0npo’rMBnEHMe hd w Ha \d ||=_x
- MHPOpMaLLIMA 0 NpWdope KoH$urypaums
- TEKYLWHE SHAYEHWA ConpoTHEAEHHE NPOEO0E

B Konaurypauua Cxera M3MepeHua |2-xnp., &3 onp. afpeisa j |U.UUU Om

n YB1
K.anan YB2
K.anan YB3
K.anan YB4
K.anan YBS
K.anan YBE
[H- Kanuposku

PYHKLHA NPE0SPEZ0EAHHA

Tun Bk, hd
PUAETE
Tun Bk, hd

PucyHok 2.5 HacTpoiika napameTpoB U3MepeHUst CONpOTUBIIEHNS!
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- HauaneHan cTpaHmua

- MH$0oprauKa o npuiope
- TERYWHE SHAYEHHA

- KoHgurypauua

- K.anan B2
-K.aHan YB3
-K.aHan YB4
-K.aHan YBS
-K.aHan YBE
[H- Kanuposku

3133.000 P

THn HsMEpEHHA |Tepmoconp0'rusnewe j 1 _._\ ! \d |{;—L‘]
KoHpurypauma
ConpoTHENEHHE NPOBOLOE
Cxerda MarepeHHa |2-xnp., fes onp. 08peIES j |U,DDD Ora
Hotunan TC
Tun TNATC |Pt1.3910 ~| 100000 Om

PyYHELMA NPEOSPAZ0EaHWA

Tun Bk, hd
PUAETE
Tun Bk, hd

PucyHok 2.6 Hactponka napameTpos npeobpasoBaHuns curHanos TC
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[ononHuTenbHble napamMeTpbl NpY N3MEPEHUN CONPOTUBIIEHNS U CUrHaNoOB TC:

Cxema
U3MEPEHNS

= "2-x np. 6e3 onp. o6pbIBa". 2-X NPOBOAHAsI CXeMa MOLKITHOYEHNS]
conpoTtuenenns. PyHKUns obHapyxeHns obpbiBa MMHUKM OTKIOYe-
Ha;

= "2-x np. ¢ onp. o6pbIBa"”. 2-x NPOBOAHAsA CXeMa MOAKMYEeHNS
conpoTuenexHus. PyHKuMa obHapyxeHus obpbiBa NUHUW BKOYe-
Ha;
MpumeyanHne — Mpu 2-X NPOBOAHOM CXeMe BRNSHUE COMpOTUBIe-
HUSA coeanHUTENbHBIX NPoBOAOB (A0 99 OM) ycTpaHseTcs BBOAOM
3HayeHns1 COMpOTMBIIEHNS MPOBOLOB B COOTBETCTBYIOLLEM MONe B
HacTpoWkax kaHana (Mpy 3TOM CyMMa 3Ha4YeHWn COMpOTUBIIEHWN
CcoeanHMTENbHON MMHMN 1 TC He AOMKHO NpeBbIlaTh Anana3oHa
n3MepeHus);

= "3-x np. 6e3 onp. o6pbIBa". 3-X NPOBOAHAS CXxemMa NOAKMOYEHNS
conpoTueneHus. PyHkuma obHapyxeHns obpbiBa NMHUK OTKMOYe-
Ha;

= "3-Xx np. ¢ onp. o6pbIBa"”. 3-Xx NPOBOAHAs cXema MOLKIHYEeHNs]
conpoTueneHns. PyHKkuus obHapyxeHns obpbiBa MUHWUKN BKITHOYeE-
Ha. KoHTponupyeTcsa o6pbiB ntoboro npoBoAHuKa.
MpumeyanHne — Mpu 3-X NPOBOAHOM CXeMe BRNSHUE COMpOTUBIe-
HWUS COEAMHUTENbBHBIX NMPOBOAOB YCTPAHAETCA 3a CYET KOMMeHca-
Luun, Npu 3TOM CONPOTMBIIEHNE NPOBOAOB AOIMKHO OblTb OAUHAKO-
BbIM (CM. CXEeMbl MOAKIIOYEHUS);

= "4-x np. 6e3 onp. o6pbIBa". 4-X NPOBOAHAS CXxemMa NOAKMYEHNS
conpoTueneHns. PyHKUUs obHapyxeHns obpbiBa NMHWKM OTKMOYe-
Ha;

= "4-x ¢ onp. o6pbIiBa". 4-x NpoBOAHAs CXema MOoOKIMOYEeHNUst Co-
npotusnexns. PyHKUMA oGHapyxeHUst obpbiBa NMHWUN BKITIOYEHA;
Mpumeyarme — lNMpu 4-x NPOBOAHOW CxeMe BMUSiHWE COMpOTMBNE-
HUS COEAVMHUTENbHBIX NMPOBOAOB MOMHOCTBIO ycTpaHsieTcs. [Mpu
BKITIOYEHHOW (DYHKUMM OBHapyXeHus o6pbiBa NUHWMM B KaXAOM
LUMKIe U3MepeHus Npou3BOAWTCA KOHTponb obpbiBa uenen noa-
kntoveHusi aatumka. MNpy obpbiBe nMoboOro NPoBOAHMKa M3Mepsie-
MO€E 3Ha4YeHue COOTBETCTBYET cOCTOsHMIO "O6pbIB".

ConpoTuBnenue
nposoaos, Om

Mone gns BBOAA@ 3HAYEHUSI COMPOTUBIIEHWUS COEAMHUTENbHbLIX NPOBO-
[OOB Anst yCTPaHEHUs: UX BAUSHUS Npu u3mepeHumn curdanos TC no 2-x
npoBoAHou cxeme. [lnanasoH 3HaveHun: 00,00 — 99,00 Owm.

HomuHan TC, Om

HoMuHanbHoe 3HayYeHue COMPOTUBIEHUA MPU W3MEPEHUM CUTHarnoB
TepmonpeobpasoBaTenei ConpoTUBMEHNS.

Tun TN/TC

Tun TC npu M3MepeHUn curHarnoB COOTBETCTBYHLLMX NpeobpasoBaTe-
nen
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* U3mepeHue curbl NOCTOAHHOIO ToKa
MN3mMepeHne curbl MOCTOSIHHOTO TOKa OCYLLECTBRSIETCS MOCPEACTBOM BHELLUHErO
wyHTa. MNapameTphbl LWWYHTOB, NOCTaBMSIEMbIX C MOAYNEM:

- HOMMHanbHoe conpoTtusneHue, Om 47,5;
- AONMYyCTMMOE OTKMOHEHWEe conpoTueneHus, % +0,1;
- AnanasoH n3mMepeHus Toka, MA +(0 — 23).

KoHcTpyKkums WwyHTa obecneynBaeT ero YCTAHOBKY M 3aXUM B KnemmMme nsmepu-
TeNbHOIro KaHana mMoayna BMecTte C CUrHalibHbIMU NPOBOOHUKaMW. Cxema NogKIo4eHus
npw N3MepeHUn Cusbl MOCTOSIHHOMO TOKa NpMBeAeHa B NpUnoxeHun b.

| off
- HauansHaa cTpaHuIiLa Tun UstepeHUa |TOK j Ha |f§x
- MHopiauma o nputope K. OHPHrYpaLMST
- TEKYLWIMHE SHAYEHWA

B KoHurypaums HeT A0noaHMTENEHEX NapatETpos

MogkAYMTE WYHTHPYOWME PESUCTOP HOMWHaNDM 475 Om

i K.aHan YBE
[H- Kanuapoeku

P YHKLMA NPE0Spas0BaHHS

Tun Beikn. hd
PUAETE
Tun Beikn. hd
PucyHok 2.7

= [lpeobpasoBaHue curHanos Tepmonap (TM)
WHTepdenc nporpammbl KOHUrypmpoBaH1sa Npy HaAcTpovike KaHana Ha npeobpa-
30BaHue curHanos Tl npuBeaeH Ha pucyHke 2.8

1 " ]
Ha4ansHan cTpaHmua Tun HstepeHua |TepM0napa J w = ] \d |1=‘,
- MHBOpMalLMA 0 Npubope K aHPHryp AL = =
- TEKYWME SHAYEHMA HZT«:D’;T'MHUFDEQ?S [ ia ]r |
B Kongurypauun Cxerda uamepeHua |2-xnp., fes onp. 08peIES j Pezynet.: 28,38 °C L
MocT. sHaveHuwekoppekuma XC
Tun TNATC [R TN 13) | |oooo °C
WeTourue = | T pynnoeoi garuue <0 j

- Kanvspossu
P YHKLMA NPE0Spas0BaHHS

Tun Beikn. hd
PUAETE
Tun Beikn. hd
PucyHok 2.8
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[ononHuTenbHble NapameTpbl Npy Npeobpa3oBaHnu curHanos TI:

Cxema = "2-x np. 6e3 onp. o6pbIBa". 2-X NPOBOAHASA CXeMa NOAKMIOYEHNS
“3mepeHns conpoTueneHus. PyHKUMA obHapyxeHns obpbiBa NUHUK OTKITOYe-
Ha;
= "2-x np. ¢ onp. o6pbIBa". 2-x NPOBOAHAsA CXeMa MOAKMYEeHNS
conpoTuenerHus. PyHKUma obHapyxeHus obpbiBa NUHUW BKOYe-
Ha;
Tun TA/TC Twun TI npyn n3amepeHnn cMrHanoB COOTBETCTBYOLLUX Npeobpa3oBaTte-
nen
McTounnk XC Bbibop uctovHnka curHana temnepaTypbl xonogHoro cnas (Tx) npu

N3MepeHnn curHanoe TepmMonap TeKyLnm KaHanom:

FpynnoBon patumk XC — u3amepeHue TemnepaTtypbl XONOAHOrO
cnasi BCTPOEHHbIM B MOAYNb AATYMKOM Temnepatypsl (puc. 2.9 a);
KanHanbHoe TC — u3mepeHue TemnepaTypbl XOMOAHOrO cnas ¢
NMOMOLLbI0 BHeLHero aatymka Pt100*, noaknioyeHHoro K Tekylle-
My KaHany BMecTe ¢ Tepmonapo# (puc. 2.9 6);

3Hau. Txc ApYroro KkaHana — MCMosib30BaHWe 3Ha4YeHWs Temnepa-
TYpbl XONOAHOro cnas Apyroro kaHamna ¢ TepMonapou, MOAKIo-
YEeHHOWN BMeCTe C BHewHuM aatynkom Pt100*. B cnucke «Homep
KaHana» ykasblBaeTcsl KaHan, 3HadeHue Ty koToporo GygeTt uc-
nonb3oBaTbCH B TeKyLeM kaHane (puc. 2.9 B);

3Hauy. gpyroro KaHana — 1CMonb30BaHME U3MePSEMbIX 3HAYEHUN
OpYroro KaHana B KayecTBe 3HavyeHus Tyc Tekyllero kaHana. Ho-
Mep kaHana BbibupaeTcs B cnucke «Homep kaHanay (puc. 2.9 r);
MocTosiHHOe 3HayeHue — BBOA 3HayeHust Temnepatypbl XC
Bpy4Hyto B norne «Moct. 3Ha4yeHne/Koppekuusa XCy»;

MpumeyvaHue
* — noCTaBnseTcs Nno 3akasy.

[MocT. 3HaueHwne/

3HaueHune Temnepatypbl xonogHoro cnasi (Txe), °C. B cnyvae, ecnu

Koppekums XC, peXuM n3MepeHust TemnepaTypbl XonogHoro cnas — «lMocTtosiHHOE
°C 3HayeHney». TonbKo Ansa curHanos Tepmonapsbl. Ana Bxogos YB.
Koppekuus Txc BBoavmoe nonpaBoyHOE 3HAYEHME TeMMnepaTypbl XONOAHOMO crnasi.

3agaeTca nHAMBUAYanbHO 4118 KaXA0ro KaHana v y4ntblBaeTcs npuy
n3mMepeHun TemnepaTtypbl "Xo0no4HOro cnas" BHyTPEHHUM AaTYMKOM
Unu apyrum kaHanom. [nanasoH 3HadeHmn: £ 99,90 °C.
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3133.000 P3
a) MpynnoBon aaTymk Tye.

3a Ty NpuHMMaeTcst TemnepaTtypa BoO3ay-
Xa, uamepsiemas BHYTPEHHVUM [aTYMKOM
MOAyns B 30HE KnemM («XonogHbIX cra-
eB»). B pabouunx ycnosusix BHelHWe BO3-
AyLlWHbIE NOTOKN MOFyT BHOCWUTb AOMOSHM-
TeNbHY MOrpeLlHoCTb, Cco3daBas pas-
HOCTb Temnepatyp Mexay «XONOAHbIM
cnaem» TepMonapbl U BHYTPEHHUM JaTyn-
KOM MoZyns.

0) KananbHoe TC.

MN3mepeHne Ty, OCYLLECTBNSETCS UHAMBU-
AyanbHO B Kax[doOM KaHane Henocpeg-
CTBEHHO B MeCTe NOAKIIOYEHNs Tepmona-
pbl («xonogHom cnae»). BnusHne Ha Ty
BHELLIHWX chakTopoB npaKkTu4yecku
MOMHOCTBIO KOMMEHCUPYETCS.

B) 3Hau. Ty, Apyroro kaHana.

Mcnonb3oBaHne 3HayeHns TemnepaTypbl
XOMNOAHOrO crnasi Apyroro kaHana ¢ Tepmo-
napou, NOAKIOYEHHOW BMECTE C BHELLHUM
naryukom Pt100.

BnusHne Ha Ty BHEWHUX aKToOpoB
KOMMEHCHPYETCA MpU  yCrNoBWUM, 4YTO B
npegenax  KNemMHOM  30Hbl  pasbpoc
Temnepatyp He npesbiwaet 1 °C.
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Pabounit

r) 3Ha4. gpyroro kaHana.

}—\

OavH 13 kaHanos BbIGMpaeTCﬂ B KayecTBe

0
cnai (i,

npeobpasoBatens Temnepatypbl (06bI4YHO

Pabounii 0
M R

cnan
@c

+

o

o

O

©|YB3 TC B kKopoOKe XxofnogHbIX Ccnaes).
I N3vepeHHoe  3HaueHue  BbIOpAHHOrO
S Moaynb KaHana uMcromnb3yeTcss B KayecTse
%lveo -3YB, -6YB 3HayeHus Ty ONS APYrMX KaHamnos npu
I paboTe c Tepmonapamu.

(]

g’*) Txc

o |yB1

|

30Ha 0aMHaKoBOW TeMnepaTypbl
(kopobka "xonogHbIx cnaes")

PucyHok 2.9 KomneHcauus 3HaveHns temnepatypbl XC:

= O6wmMe NnapameTpbl ANs BCeX KaHanoB:

MapameTp

OnucaHue

Tun dunbTpa

BbiGop yHKUMM PUnbTpaLMn N3MEPEHHBIX 3HAYEHUIN AN YMEeHbLLe-
HWS1 YPOBHS LLYMOB:

= BbIKn. — QUNbLTP OTKMIOYEH;

= MeaunaHHbIW — MeaVaHHbIN PUnbTP;

[OnnHa gunbTpa

Bpems 3agepku curHana oTHOCUTENbHO M3MEePEHHOTO 3HaYeHus . 3a-
Jaetcs B umknax nsamepenusa ot 0 go 15.

OyHKUmMS
npeobpasoBaHus

MacwrabuposaHve curHana. [ns BknioyeHnsa yHKUuM MacliTabumpo-
BaHWA M3MepseMoro curHana cnegyeT BblbpaTb TuN nepegaToyHON
XapaKTepUCTUKK:

e Bbixn.

o JlnHenHas

e KBagpaTtnyHas

e KopHeBas

3aTem, B MOSBMBLUMECS MONS CrieAyeT BBECTU BEPXHUW/HVXXHUIA npeae-
nbl nameperun («BM» n «HM») n BepXHWUIA/HWKHWMIA Npeaensl nsmepsie-
Mo (nepsu4HoOn) BenuuuHbl («BMA» n «HMA»).

Mpumeyvarne: napametpbl «BMA» n «HMW» aenatoTcs npegenamm mns-
MEpPEHUI.

[JencTBuTenbHblE 3HAYEHUS CUrHarNoOB PacCYUTLIBAOTCSA B 3aBUCUMOCTM
OT TMNa nepegaTtovyHON XapaKkTepucTUKX No criegyowmnm opmMynam:

® IMHenHas

V = (BIIH - HITH)- C,,, —HIT

—w . TN
BIT - HIT

e KBaapaTuyHada
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2
V = (BITH — HITH)- ConHITV | iy
BIl - H.

e KOpHeBas (MCNonb3yeTcs PyHKUMSA BbIYUCIEHNS KBaAPATHOrO KOPHS
C NUHeapwusaumen B6Nn3n Hyns Ana yMeHbLUEHWS LYyMOB)

C,,,—HII
V = (BITH - HITH)- f| S |+ HITH
BIT-HII

roe C,,,, — U3MepeHHoe 3HayeHne curHana;
V - otobpaxaemoe 3HayeHue;
X, om x>0,008
f(x)=:417214-x-0,244328, onsz 0,006 > x > 0,008
X, ona X<0,006

2.3.2.2 HacTtpoWka napamMeTpoB 4acTOTHO-UMNYNbCHbIX BxogoB 4B

= Tun namepeHus "OuckpeTHbIN BXxoa"
WHTepdenc nporpaMmMbl KOHPUIYpUPOBaHUS MPU HAaCTPOMKE KaHamna Ha CYMTbIBa-
HWe COCTOSIHUS AUCKPETHbIX BXOAOB NpuBeAeH Ha pucyHke 2.10

- HauyaneHas CTPaHHUA

- K.anan HB3
- K.anan HB4
- K.anan 4BS
-- K.anan HBE
-- K.anan HBY
-- K.anan HBS
- K.anan 4B3
- K.anan HB10
- K.anan HB1
- K.aHan HB12

[ Kanuapossm

TN H3MEPEHHA |£lucn<pe’eru“4 BHOd hd

- Mhgoptauma o npusope KoHburypaumsa
- TEKYLWIMHE SHAYEHWA
- KoHgurypauua

- Ofwan

PuneTp aHTHOpetesra
1] MG

PervcTpUpyemble COCTOAHMA

Niatele cofbmya W cocT. ¥

PucyHok 2.10

CocTosiHWE OUCKPETHOro BXoAa NPUHUMAaET 3Ha4YeHus::
«0» - COCTOSIHNE «PA3OMKHYTOY;

«1» - COCTOSIHNE «3aMKHYTOY;

«0bpbIB» - 06PLIB NUHUNK;

«3aMblkaHUe» - 3aMblKaHWE NUHUN.
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Ana KoHTpons «o6pbiBa» MW «3aMbIKaHUA» JIMHUN MNOAKMIOYEHHbIX OaT4UKOB
Heo6XxoaAMMO UX NOAKMYMTE N0 COOTBETCTBYHOLLEN cxeMe (cM. [MpunoxeHne B)

YpPOBHM CMrHanoB Afs COOTBETCTBYIOLMNX COCTOSHUIN OUCKPETHLIX BXOL4OB MpuBe-
neHbl B Tabnuue 1.7.

= Tun namepeHus "Cuyet umnynbcos"
WHTepdenc nporpaMmbl KOHOUIYPUPOBAHUSA NPW HAaCTPOWKE KaHana Ha cyeT UM-
nynbCOB U U3MEPEHUS YacTOThbl MPUBEAEH Ha pUCYHKax 2.11 n 2.12.

- HauanbHaA cTpaHuLa Tun uzrepeHua |D4é‘r MMMYNECOE ﬂ
- MHPOpMALLIMA 0 NpWiope KoHpurypauus
- TEKYWME SHAYEHWA P ULTP aHTHApEtesra P POHT cpadaTeIBEaHHA
- KoHdurypauua lﬂi W10 ke ’W‘
- D6was
- 3 Ll eHa umnyneca
3 1.000
- K.anan HB3
- K.anan HB4
- K.anan HBS
- K.anan HBE
- K.anan HBY
. Kanan UBE PYHKLMA NPE0BPA30EAHHA
- K.anan 4B Tun Beikn. hd
- K.anan HB10
- K.anan HB11
- K.anan HB12
[ K.amepostu

PucyHok 2.11

- HauanbHaA cTpaHuua Tun HstepeHua |Llac:’r0‘ra i
- MHBOpMalLMA 0 Npubope KoHgurypaums
- TeKYWME SHAYEHMA FuneTp aHTHIpEtesra MUHMMAaNEHEA QETEKTHPYEMER YaCToTa

Bl Kongurypauua [0 w0k 0,100 M

Gl an

an HB1
-- K.anan HB2
- K.anan HB3
- K.anan HB4
-- K.anan HBS
-- K.anan HBE

- Kanan HET p .
K.aHan YB& YHELMA NpeoSpasosaHHa

-- K.anan HBS Tun Beikn. hd
- K.anan HB10

- K.anan HB11

- K.aHan HB12

[H- Kanuapoeku PUAETE

Tun Beikn. hd

PucyHok 2.12
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[ononHuTenbHble NnapamMeTpbl YaCTOTHO-UMMYTbCHBIX BXOA0B

[OnuHa gunbTpa
JMCKPETHOTO
BX0Aa, MC

WHTepBan BpemMeHn B MUMNNCEKYHAAX, B TEYEHNe KOTOporo nodasns-
etca "gpebesr" curHana (Hanpumep apebesr KoHTakToB pene). docTty-
neH Ans Tmnos uamepeHus "OuckpeTHoin Bxoa" n "CyeT nmnynscos".

[OnuHa gunbTpa
4acToTbl BX0Aa,
MKC

WHTepBan BpeMeHN B MUKPOCEKYHAaX, B TEYEHME KOTOPOro noaabns-
eTca "gpebear” curHana. foctyneH Ansa tuna namepeHus "Yacrora".

®poHT
cpabatbiBaHus

Bbibop pexuma CuHXpPOHU3aLuW Npu NoAacyeTe KonmM4yecTBa BXOAHbIX
NUMMYNbCOB:
* He BbIGpaHO — 3HayeHne no ymonyaHuo. Heobxogumo BbibpaTh
POHT cpabaTbiBaHMA U3 CMIMCKa;
* MMepegHun — MNoacyet MmMnNynbCoB No nepegHemMy poHTy (nepe-
KIoYeHne COCTOsIHNS "pa3oMKHYTO" — "3aMKkHyTO");
= 3apgHum — lNoacyeT MMNYnNbCOB NO 3aaHeMy (PPOHTY (Nepekntoye-
HMe COCTOSAHMA " 3aMKHYTO" — " pa3oMKHYTO");

HanpasneHue
cyeta

Bbibop HanpaBneHus cyeTa UMNynbCoB:
= [lpsiMON — CYET MMMYMbCOB MO BO3PACTaHNIO (CYMMUPOBAHWUE);
= O6paTHbIN — CYET UMMYNbLCOB MO YObIBaHUIO (BblYUTAHWE);

LieHa umnyneca

3HayeHue, onpefensaollee BECOBON KOIMMULIMEHT ANSA KaXKOOro Um-
nynbca npu noacyete.

MuHumanbsHas
JeTeKTUpyemas
yacToTa, 'y

3HayeHne MUHMManbHOM YacToTbl BXOAHOTO curHana. Npu vyactote
CUrHana MeHblle MUHMMAaIbHOW — N3MepPEeHHoe 3HayveHne byaeT pas-
HATBLCS HYMH.

2.3.3 OtoG6paxeHue nsmepsieMbIX 3Ha4EeHUN

B nporpamme KOH(urypvpoBaHus npefyCcMOTPEH PEXMM OTODOPaXeHWs TeKyLmnx
3HaYeHU M3MEePSEMbIX BENUYMH.

Ons nepexoga B pexum oToOpaXeHWst HeobxoamMMo BbiOpaTb NyHKT "Tekywine
3HavyeHns" B MeHo nporpammbl. MIHTepdenc nporpaMmbl KOH(OUIypuUpoBaHUs B pexmme
N3MEpPEHMS TEKYLLMX 3HAYEHWUI NPUBEAEH Ha pUCYHke 2.13.
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- HauaneHas cTpanusa K.aHan HB1 F.aHan HB 4
Wheoprauma o npudope 25 , 9- oc 99 , 92- Oom
K.onmrypauma FoHgurypauma: Tepronapa F.oHgHrypawms; ConpoTHBNEHHE
R [TNMN 13); 2-4np.. Be3 onp. ofpelea 2-4np.., © onp. obpeIEa
PyHeL. Npectp.: Bk, PyHkL. Npeadp.: Bk,
F.anan 482 F.aHan JBS
-0,115mfiz} Derp °C
KoHpurypawma: HanpsseHue KoHpurypawks:  TEpMOCONpOTHENEHKE
- 1B, 6es onp. ofpeisa Pt 1.3910; 2-4np., Ge= onp. ofpeisa
B Kannfipoku PyHry. npeadp.: Beikn. FyHKL, Npeodp.: Brikn.
F.aHan 4B3 F.aHan HBE
9,146 K1 OTKNYeHy
KoHpurypawma: Tok K. oH®MrypawmMa: Beikn,
4.20 b
PyHEL. Npectp.: Bk,

PucyHok 2.13

B pexumMe oTobpaxkeHUsi Ha aKpaH BbIBOASATCSH U3MepsieMble 3HaYeHUs1 BCEX KaHa-
FI0B MOZynsA B peanbHOM BPEMEHM.
[Ins kaxporo KaHana BbIBOAUTCS creaytoLllas nHgpopmaums:

Homep uamepuTenbHoro
kaHana mogyns

Ii Hactpoiika TouHOCTH
T | oTODpaxeHus
— 27,513 aKa
®  KOHBUrYpaLmHa: Teprionapa
K.; 2-#np.. es onp. oSpeiEa
Tun nsmeperus

SPLIRL, MRETED- Betkn &—— Tin chyHKLMM Npeobpa3osaHms
ANl U3MEPEHHOTO 3HaYeHNs

N3amepeHHOe 3HaueHue
EnvHuua namepeHis

Ecnu curHan He MoXeT GblTb KOPPEKTHO M3MEPEH, TO B OKHE BbIBOAMTCS TEKCTO-
BOE COODLLEeHMe, COOTBETCTBYIOLLEE COCTOSIHUIO KaHana:
= "OTKNOYEH" — N3MepeHne Nno KaHamny OTKIHYEHO.
=  "O6pbLIB" — geTekTupyeTcsi 06pbIB (MNU HE MpaBUIIbHOE MOAKMYEHKE)
O[JHOW UINWN HECKONbKMX Lienen NCTOYHUKA CUrHana;

=  "lMeperpy3ska —" — n3MmepsiemMoe 3HaYeHWe MeHblle HWXHero npepena
n3MepeHus;
= "lMeperpy3ka +" — namepsiemoe 3HadeHue Oonblle BEPXHEro npegena

N3MepeHUs.

MapameTpbl onpoca oToGpaXaeMblX KaHanoB OOCTYMHbl B MEHI0 MporpaMmmbl
"Onpoc":

e "Bkn" — BKOYEHME/OTKNIOYEHNE onpoca KaHanoB Moayns. Mpu oTkoYeHm
onpoca Ha 3KpaH BbIBOOATCA nocnegHne naMmepeHHble 3Ha4YeHUA KaHanoB MO-
nyns;

e '"lepuop onpoca" — nepuoa OOGHOBMEHUSA M3MEPSIEMbIX 3HAYEHUN B OKHE
nporpammbl.
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2.4 OnucaHue NpoToKona o6mMeHa AaHHbIMU

2.4.1 CooTBeTcTBUE cneumdmrkaumm npotokona Modbus

Peanunsauusa npoTokona cooTBeTCTBYET criegyowmnm cneundukaumam Modbus:
e MODBUS Application Protocol Specification V1.1 — 04.06.2004 r.
e MODBUS Over serial line. Specification and implementation guide V1.0 — 12.02.2002 r.

2.4.2 KomaHabl npoTtokona Modbus

Onucanwue peructpoB ynpasneHus MODBUS, komaHabl 1 doopmaTbl AaHHbIX MO-
pynei BeBoga-sbiBoga JJIMETPO-MBB-02 npuBeneHbl B gokymeHTe «Moaynu BBoaa-
BbiBoga AJIMETPO-MBB-02 Csepenuss ans astomaTtusaumm. 3133.000 NC1» un3 kowm-
NnekTa nocTaBKu.
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3 TexHu4yeckoe obcnyxuBaHue

3.1 TexHuyeckoe obcnyxuBaHue usaenusa

3.1.1 O6wme ykazaHus

TexHnyeckoe obcnyxmBaHMe NPOBOAAT C Lenbio obecneyeHns HagexHowm paboThbl
MOAynsl B TEYEHME ONUTENBHOro Nepmoaa aKCnnyatauuy 1 3akniovaeTcs B cucteMaTmye-
CKOM HabniogeHun 3a NpaBUIbHOCTBLIO 3KCMIyaTauuu, perynsapHoM TEXHUYECKOM OCMOT-
pe, npoBepke paboToCcnocoOOHOCTM, NEPUOANYECKON NMOBEPKE.

3.1.2 Mepbl 6e3onacHocTH

K paboTte gonyckatoTca nuua, usydmslune Hactoswee PO u "MMpaBuna TexHuue-
CKOW akcnnyatauum n 6e3onacHocTM 06CnyXMBaHUS 3NEKTPOYCTAHOBOK MPOMbILLIIEHHbIX

npeanpuaTuin”.

3.1.3 Nopspok TexHN4eCKOro o6CnyxuBaHna moayns

MepnoanYHOCTb TEXHUYECKOrO 0OCYKMBaHUSI:

— ©XEMECSAYHbIN TEXHNYECKUA OCMOTP.

— npoBepka paboTocnocobHOCTM B cOCTaBe CUCTEMbI (MEPUOAUYHOCTL onpeaens-
€TCs CPOKaMu, YCTaHOBMEHHbIMU NS CUCTEMbI Ha NPEAnpUATUN).

MepeyeHb paboT NPON3BOAUMBIX MPU TEXHUYECKOM OBCMYXNBAHWUN:

— lNMpoBepka YNCTOTbI U LENOCTHOCTM Moayns. Moaynb He JOIMKEH UMETb MexaHu-
YeckUX MOBPEXAEHUI, NPMBOAALLMX K NnoTepe paboTocnocobHocTW. BHeLIHME noBepxHOo-
CTn nNpubopa He AOMKHbI UMETbL CNEAO0B rpsA3n U Nbinn. B cnyyae 3arps3HeHus npotepeTb
MEeCTO 3arpsi3HeHuUsi Cyxown candeTKon.

— MNpoBepka paboTocnocobHOCTM MOAyns BCTPOEHHbIM KoHTporiem. CoobuieHune
06 ownbke Ha nHgukaTope «ABapus» OOIMKHO OTCYTCTBOBATH .

— lNMpoBepka HagexHoCTH kpenneHuss moayns. MNpoBepuTb HAOEXHOCTb KPenneHns
MOAYNsi HA MECTE YCTaHOBKMU.

— MNpoBepka HaOEXHOCTU KNEMMHbIX coeguHeHui. MpoBepuTb HaOEXHOCTb MOA-
KnoyeHusi kabenen n NpoBogoB K MOAYN0, NpU HEOOXOAMMOCTU MOATSHYTb BCE BUHTO-
Bbl€ KpPENneHns Ha KNneMmmax.

3.2 [oBepka

Mepuoguyeckyto NOBEPKY MoAyNnen NpoBOAAT He pexe O4HOro pasa B 5 neTt B co-
oTBETCTBUM C AokymeHTom «Moaynm BeBopa-BbiBoga JJIMETPO-MBB-02, MeTpaH-980.
MeToguka nosepkn. 3133.000 MIM».
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4 TpaHcnopTupoBaHue

Moaynu TpaHCnopTMpyOTCA BCEMU BUAAMW TPaHCMNOPTa B KPbITbIX TPAHCMOPTHbIX
cpeacTBax B COOTBETCTBMM C MpaBunaMm NepeBo3ku rpy3oB, AeNCTBYOWMMU Ha 4aHHOM
BuAe TpaHcnopTa.

PaccTaHoBKa 1 kpenneHme SLMKOB C MOAYNSIMU OOMKHbI UCKMoYaTb BO3MOXHOCTb
MX CMeLLEeHMs 1 yaapoB APYr O Apyra U O CTEHKWU TpaHcnopTa.

Mopgynu B TpaHCNOPTHOW Tape ABMSATCA NPOYHBLIMU K BO3AENCTBUIO:

- TemnepaTypbl OKpyxatoLlen cpeabl oT MuHyc 50 go nntoc 50 °C;

- OTHOCUTENbHOW BriaxxHOCTH Bo3ayxa (95 + 3) % npu TemnepaType nntoc 35°C;

- Bubpauwmm no rpynne F3 TOCT P 52931.
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NMPUNOXEHUE A

(ObsazaTensHoe)
abapuTHble pasmepsl
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PucyHok A.1 MabaputHble pasmepbl mogynen -3YB, -2TB, -2AE, -64B
(pa3mepbl 4nsa cnpaBok).
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PucyHok A.2 MabapuTtHble pasmepbl moaynen -6YB, -4TB, 4AE, -124B

(pasmepbl Ans cnpaBok).
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NMPUNOXEHUE b

(ObsazaTensHoe)
Cxembl NOOKMOYEHUS MOaYNeN

Mopynb

MutaHne < -Unur
BHYTPEHHEN CXEMbl 30 +Unur +Unur
31 +
_UI'IVIT —U T
*Unir Uy =4,9..55B

+Unur
=Unur

1. Ans nuTaHua mopyns ucnonbayeTtcs nobast rpynna koHTakToB (+Unur, —Unur).

2. OOQHOMMEHHbIE Lienn coeanHeHbl Mexay coboi BHyTpY Moays.
3. CBOBGOOHbIE KOHTAKTHbLIE MPYMMbl MOryT ObiTb MCMOMb30BaHbI ONA NOAAYM MUTAHUA Ha

Apyrve mMmogynu.

PucyHok B.1 — Cxema uener nutaHus Mogynen.
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29

Upyr =4,9..55B

LUnHHbIE cCoeMHMTENN
Ha DIN-peitke

Mogyns 1
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EEEE

25 26 27 28

HEEE

i

=

<>

Mogyrb 2
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HEOH
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!
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<>

Mogyrs N

1

SOP

29 30 31 32

HEOH

===

25 26 27 28

HEEE

!
N

]

1. CyMMapHbI TOK NMUTaHUSA, NPOTEKaLWUIA Yepe3 BHYTPEHHME Lieny MOOYIEN 1 LUMHHbIE
CoeauHWTENW He JOIMKEH npeBbiwaTh 7A.

PucyHok B.2 — lNMogknioveHne anekTponutaHns moaynen.
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WckpobesonacHble Lienu
Moakntoyenve R, TC

3133.000 P

MpogormkeHue npunoxeHus b

2-x np. cxema 3-x np. cxema 4-x np. cxema (’ ‘
oA oA A [e=nYemnyemvYam) OIS
VB3 9 101112 VB3 9 10 11 12|(|21 22 23 24 VB6
s i loe Lo HoHH ' EECHEHED
c C ¢ === Coo0|oo0
D D D y825678 sz5678 17181920yB5
HEEHE HEEEEEEH
Mopkntoyerve TM, U = cooo|oos
c m m VB1 123 4 VB1 1 2 3 413141516 VB4
ig”gr”_al”u”o)igj’é"‘e””" parmonAC  gamemou XC (PH00) HEHE HOHEEEEE
+0-1,
A A A
o o C o L a
oB oB B
+ t° E
oo e (e
——oD oD D = s
3yB 6YB
MNoakntoyeHne JaTYMKOB C TOKOBbIM BbIXOAOM —
CXeMa C BHELUHUM LLYHTOM oA
[Nlnanason curiana (0 - 23) MA @ YB1|YB2|YB3|YB4|YB5|YB6
Al 159 [13[17|21
B|2|6|10|14|18|22
C|3|7|11[15/19|23
D|4]|8(12]16|20|23
R,=47,5 Om
BewHuit Bug

Tun paTumka
(uBeTOBas MapKuUpoBKa)

AnekTpuyeckasn cxema

TOKOBBIA LYHT ' (KpacHbIi)

Ry=47,5 Om

[JlaTunk Temnepatypbl A
"xonoaHoro" cnast Pt100 (3enéreii)

to

Pt100
01=0,00385 °C"!

PucyHok B.3 — CxeMbl nogkntoveHusa moaynen 3YB, 6YB.
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VckpobesonacHble Lienu

4-20 mA
oA oA

Gl
c 8’ oC
oD tLe—0D

15,3..215B
(23 wA)

TB1|TB2|TB3|TB4

9 |17 |2

MpogormkeHue npunoxeHus b

10 |18 | 22

1111923

oow/>

| N[®> O

12120 | 24

| 182 || (] TB2 B4 |
[ESYaEYEn Y LY
9 101112 9 10 11 12|21 22 23 24
HHHEH |HEBEEEEEEH
DD LY
56738 5 6 7 817181920
HHHEH |HEEBEEEEH
TB1 TB1 TB3
[ K7 [A I N
[
_\I 1 [ - ]
N N ]
2TB 2TB-2TB, 4TB

PucyHok B.4 — Cxembl nogkntodeHns mogynen 2TB, 2TB-2TB, 4TB.
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BbixoaHble curHansi:
Tok 0-22 MA

—%—05(9)

06 (10)
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Hanpsxenve 0-10 B
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+

8(12)
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MpogormkeHue npunoxeHus b

9101112
)},

— |
56 78
220

— |

AE2

AE1

2AE

PucyHok B.5 — CxeMbl nogkntodeHus mogynen 2AE, 4AE.
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MpogormkeHue npunoxeHus b

Vickpobesonaciibie Lienw Tus4.6] [[uB4.6 uB10..12]
R

OO OO D QDQDQDQDw
9 10 11 12 9 10 11 12|21 22 23 24
Tunbl CUrHanos: @@@@ @@@@ H@H@
- KOHLIeBOW BbIKNto4aren,
-6eCK0VH"'I'aKTHbII7I}:laT‘-II/IK; K [ YemYamyen) oo oo
- "CYXOH" KOHTaKT 56 7 8 5 6 7 817181920
HEHH |[HEHHEEEE
YyB1..3 yB1..3 | YB7..9
—— OABC A B,C
K R1

SN

A N [
L——obD D
: BB
A B,C '+—OA,B,C A A

@ 64B 64B-64B, 124B
R1

R oD oD @ |uB1[4B2[ B3| 4B4[UB5UB6
8) ) Al 5] e e[ 9 |
B| « |6 | |« |10] ¢«
a) bes koHTpons 06pbIBa NMHUK; Cl | |7 ]|« M
6) KoHtponb obpbiBa nuHum: R1=10 kOm; D 8 12
B) KOHTPOMb KOPOTKOrO 3aMblKaHWst 1 0BpbIBa MUHAUK:
R1=10 kOm; 400 Om < R2 < 2kOwm.
r) KoHLeBoi BhIKIiouaTenb Uik GECKOHTAKTHbIA AaTUMK. @) |4B7 |4B8|4B9 [4B10/4B114B12
A7 |- |21 - .
B« |18] |« |22]-
C|l |« |[19] | |23
D 20 24

PucyHok B.6 — CxeMbl noakntoveHusa mogynen 64B, 64B-64B, 124B.
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Ipynna mopyneit 1
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MpogormkeHue npunoxeHus b

Ipynna mopynei N

PEFNCTPATOP

N | [
129 30 3132 29 30 31 32) W“ ‘29 30 31 32|
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e o o ] ] | ® ® @ ‘@@@@
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L=LH o

Bkn. 120 Om
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PucyHok B.7 — BapvaHT nogknodeHns Mmoaynen k permcrpatopam dnvetpo-BudP, Met-
paH-910 no uHtepdericy CAN.
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