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HacTosilwee pykoBOACTBO NO akcnnyatauuun (P3) pacnpocTpaHsaeTcss Ha CHETUYUKK-
pacxogomepbl MaccoBble JJIMETPO-®nomak (ganee no TeKkCTy — pacxogomepbl) U
npegHasHadeHo [Ans M3yvyeHus WX YCTPOUCTBA, MpuHUMNA OEWCTBUA W NpaBun
aKcnnyaraumu.

B pykoBoactBe MO 3Kcnnyatauuu  NpuBedeHbl  OCHOBHblE  TeXHUYeckue
XapaKkTepUCTUKKN, YKaszaHMs MO NPUMEHEHUI0, npaBusia TPaHCNOPTUPOBAHUS, XPaHEeHUS U
Apyrme cBefeHusi, Heobxoanmble ONS NpaBUIbHOWM 3KcnnyaTauumn pacxogomepos. [pu
aKcnnyaTaumm  pacxo4oOMepoB  AOMOSMHUTENbHO  PYKOBOACTBOBATbLCA  MACNopTOM
«Cyetunkn-pacxogomepbl MaccoBble AJIMETPO-®nomak 3124.0000.00 MCx».

KOHCTpyKUMA pacxodoMepoB MOCTOSIHHO COBEPLUEHCTBYETCA MpPeanpusATUEM-
N3roTOBUTENEM, MO3TOMY MOryT ObiTb HE3HauuTenbHble OTNNYMSA OT MPUBEOEHHOTO B
HacTOSALLEM JOKYMEHTE ONMUCaHUs, He BNUSIOLLME HA pabOTOCNOCOGHOCTb M TEXHUYECKME
XapaKTePUCTUKN pacXxodoMepPOB.
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1 OnucaHue n pabora

1.1 HaszHayeHue

Pacxogomepbl npegHa3HayeHbl A UBMEPEHUSS MACCOBOIMO M 0GbEMHOIO pacxoaa,
KONM4YecTBa >XUOKOCTEWN U ra3oB, UX TeMMepaTypbl U NIOTHOCTU U Nepeaayn nosy4eHHoM
NHGOPMaLMKN ANst TEXHONOMMYECKUX Lienen U y4eTHO-PacUHETHbIX onepauuil.

ObnactTb MPUMEHEHUs PacXOAOMEPOB — CUCTEMbl aBTOMATMYECKOrO KOHTPOIS,
perynupoBaHusl 1 ynpaBreHusi TEXHONOMMYECKMMM NMpoLeccaMy B pasfMyHbIX OTpacrnsx
NPOMBbILLNEHHOCTH, @ TakKe CUCTEMbI KOMMEPYECKOro y4yeTa.

Pacxogomepbl  npegHasHadeHbl  Anst  paboTbl  BO  B3pbIBOONACHBLIX WU
B3pbIBOOE30NaCHbIX YCIOBUSIX.

Pacxogomepsbl, npegHa3HayeHHble AMs YCTaHOBKM M paboTbl BO B3PbIBOOMACHLIX
30Hax MOMeLLEeHUN N HapPY>XHbIX YCTAHOBOK, MMEKT MapKUPOBKY B3PbIBO3ALLMUTLI COrNacHO
rnase 7.3 MY3, n apyrum HOPMaTUBHbLIM AOKYMEHTaM, perfiameHTUpPYoLWMM NPUMEHEHNE
aneKkTpoobopyaoBaHNA BO B3PbIBOONACHbLIX 30HAX.

YcnoBHoe 0603HadeHne pacxogomepa (C y4E€TOM WCMOSTHEHWMW) COCTaBMsiETCS B
COOTBETCTBUU C YKa3aHMAMU B NPUNOXKEHNUM A.

Pacxogomepbl nepenaroT NHdOpMaLno 06 n3mepsieMomn BefM4nHe
YHUPUUMPOBAHHLIM TOKOBbBIM BbIXOOHLIM CUMHaNOM, YaCTOTHO-MMMYJSIbCHLIM BbIXOOHbLIM
CUrHanNoMm un umdpoBbLIMU CUTHaANAMMU:

— Modbus RTU yepes nutepdenc ctaHaapta RS-485,
— HART curHan, HanoXeHHbI Ha TOKOBbIN BbIXoAHOW curHan 4-20 MA.

Habop undpoBbIX MHTEPdENCOB OnpeaensieTca UCNoNHEHNEM pacxogomepa:

McnonHeHune Hannune nHtepencos
M Modbus RTU
H HART + Modbus RTU

LndpoBon BbIXOA MOXET Takke MCNOMb30BaTbCA Afd  HACTPOMKM U
KOHpUIrypuMpoBaHUs pacxogomepa C MNOMOLLbD MEepCOHanbHOrO KOMMbKOTEPA UMK
KOMMYyHMKatopa. [na aToro K crtaH4apTHOMY nocnegoBaTenbHOMY MOPTY KOMMbOTepa
nogkntovaeTcss OOMNoNHUTENbHbIM npeobpasoBatenb RS-485 unn HART-mogem. Takum
Ccnocobom MOXET BbINOMHATLCA HACTpPOMKa pacxogomepa, nepeHacTponka AMana3oHoB
N3MEpPEHUN, yCTaHOBKA M KOPPEKTUPOBKA «HYMsI», MOSTyYEeHNEe TEKYyLLMX 3HaYEeHUA U psg
Apyrnx onepaumn.

Bua knumaTtunyeckoro ucnonHeHma pacxogomepa — YXJ1 2 no NOCT 15150, Ho ans
aKcnnyaTtauun npu Temnepartype okpyxatowero Bosgyxa oT muHyc 40 go nntoc 60 °C (B
komnnektauun 6e3 aucnnesa nnm ¢ gucnneem OLED) unu ot muHyc 20 go nntoc 55 °C (B
komnnektauumn ¢ XKKW) n otHocutenbHon BnaxxHocTtn 4o 95 %.
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1.2 TexHu4YecKue xapakmepucmuku

1.2.1 Pacxogomepbl cOOTBETCTBYIOT TpeboBaHuam TY 4213-025-99278829-2011,
MOCT P 52931-2008, TP TC 012/2011, KOMMNEKTYy KOHCTPYKTOPCKOW [OOKYMeHTauuu
3124.0000.00 wn 3115.000.00. KomnoHeHTbl pacxogomepa B3PbIBO3ALLULLEHHOIMO
MCNONMHEHNA C BMAOM B3pbIBO3alLMTbl  «MCKpobe3onacHaa anekTpudeckaa Uuenb»
COOTBETCTBYIOT Takke TpeboBaHusam [OCT 31610.0, NOCT 31610.11, ¢ Buaom
B3pbIBO3aLMNTbI «B3pbIBOHENPOHMLUaemasn obonoyka» — FOCT 31610.0, FOCT IEC 60079-
1. Komnnekt paboyen w©n CONPOBOAUTENBHOM [OOKYMEHTaUUMM Ha pacxogoMepbl
B3pbIBO3aLUMLLEHHOIO UCMOSIHEHUS coOrflacoBaH C  MUCMNbITaTeNlbHOW OpraHu3aunen.
BHeceHne M3MeHEeHUW M OO0NOMHEHUM B COrMacOBaHHYK [OOKYMEHTaUMIo, KacaroLmxcs
CPEACTB B3pbIBO3aLLMTLI, MaTepuanos n apyrmx TpebosaHun, pernameHTupoBaHHbix MTOCT
31610.0, TOCT IEC 60079-1, TOCT 31610.11, npoBogAaTCcA MO COrnacoBaHu C
ucrnblTaTenbHOW opraHusauuen cornacHo npasunam 16 03-538. CepunHbIn  BbINyCK
B3PbIBO3ALUMLLEHHBIX PacXxogoOMepOB OCYLLECTBAETCH Ha OCHOBaHUM CBUAETENbCTBA O
B3pbIBO3aLMLLEHHOCTUN B COOTBETCTBUM C npasunamu b5 03-538.

1.2.2 Pag gnameTpoB ycrnoBHoro npoxoga [y, HOMUHarbHblE 3HAYEHUS MacCOBOIO
pacxoga XUAKOCTU, 3Ha4YeHns1 kKoadpduumeHTa kg 1 npegenbHble 3Ha4YeHNA CTabunbHOCTU
HYNs ANs JaTynkoB pacxogomMepa npuseaeHsl B Tabnuue 1.1a..1.1r

Tabnuuya 1.1a JaTymkm cTaHOapTHOW KOHCTPYKUMK (Mogenb S)

Mogens | Ay, HomMuHanbHbIN MakcnmanbHbIn KoadhdpmumeHnt| CtabunbHOCTb
natamka| M MacCOBbIN pacxop, MacCoBbIN pacxop kg, Kr/m® Hyna (2), £ T4
KUAKOCTU Qunom”, T/M | X1AKOCTU Quimaxe™™, T/4

S002 2 0,04 0,06 40 0,000004
S003 3 0,1 0,16 40 0,000010
S005 | 4,5 0,25 0,4 40 0,000025
S010 | 10 0,8 1,5 80 0,00008
S015 | 15 3 4,5 80 0,00030
S025 | 25 12 17 90 0,00120
S032 | 32 21 30 90 0,00210
S050 | 50 60 70 90 0,0060
S070 | 80 110 130 130 0,011
S080 | 80 150 210 155 0,015
S100 | 100 240 350 130 0,024
S150 | 150 450 540 200 0,045
S200 | 200 740 1100 240 0,074

* HoMuHanbHbI pacxon COOTBETCTBYET Nepenaay AaBreHns Ha pacxogomepe, pasHomy 0,1 MMa
npv u3MepeHun pacxoga sogpl npu temnepatype sogpbl 20 °C.

** CoxpaHeHne MeTpOriorM4ecknux XapakTepucTuk B AmnanasoHe pacxofoB OT Qunom A0 Qumax)
3aBUCUT OT YCrNoBuIM NpuMeHeHns. Heobxoanma KoHCynsTaums ¢ u3roToBuTenem pacxogomepa.
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JaTtynkn ¢ ManonsorHyTeiMmn Tpybkammu (Mmogens F)

Mopgens | Ay, HomMuHarnbHbIN MakcumanbHbIN KoadhdpmumeHnt| CtabunbHOCTb
natumka| mm MacCOBbI pacxop, MacCOBbIN pacxop ke, kr/m° Hyna (2), £ T/Y
XNAKOCTU Qpnom, TM | XKnaKoCcT Qumaxr), T/4
F002 0,042 0,06 40 0,0000042
FO05 0,42 0,60 40 0,000042
FO10 | 10 0,70 1,0 60 0,00007
Tabnuuya 1.18 JaTymkn cneumanbHOn KOHCTpYKUnn (mogens U)
Mogens | Oy, HomuHanbHbI MakcumanbHblii KoadhpumumeHnt| CtabunbHOCTb
naTumka| mm MacCOBbIN pacxon MacCOBbIN pacxopn, kg, Krim® Hyna (Z), + T/4
XUAKOCTU Qunom, T/M | KMAKOCTU Quimaxr), T/
U025 | 25 12 14 90 0,0012
U050 50 45 50 90 0,0045
Tabnuvua 1.1r Jatynkm U-obpasHon KoHCTpyKumu (Mogens V)
Mogens | Oy, HoMuHanbHbIN MakcumanbHbIN KoadhdpmumeHnt| CtabunbHOCTb
naTtunka| Mm MacCOBbI pacxon MacCOBbI pacxopn, kg, krim® Hyns (Z), = T/u
XUAKOCTU Qunom, T/M | XKMAKOCTU Qumaxcr), T/4
V025 | 25 12.6 18 90 0,00126
V040 | 32 21 30 90 0,0021
V050 | 50 42 60 90 0,0042
V080 | 80 126 180 155 0,0126
V100 | 100 280 400 130 0,028
V150 | 150 560 800 200 0,056
V200 | 200 740 1100 200 0,074

1.2.3 MakcumarnbHbIi MaccoBbll pacxod rasa onpefenserca 3HavyeHnemM Qumaxc)
(dpopmyna [1.1], T/4) UNU QumaxE) — YTO MEHbLLE.

roe

0,15; 0,2;

Quimax(c) = QumaxF) * Pc ! Ke ,

PG — NNOTHOCTb ra3a npu paboymnx ycnosusx, kr/m>,
1.2.4 PacxogomMep MMeeT UCMOSIHEHNA B 3aBMCUMMOCTWU OT knacca TodHoctu: 0,1;

0,5.

(1.1)

1.2.5 lNpegensbl OCHOBHOW A0MYyCKaeMOW OTHOCUTESTbHOW MOrpeLIHOCTU U3MepeHns
MaccoBoro pacxoga 6Qu n maccbl OM XnOKOCTU NO MHANKATOPY, YaCTOTHO-UMMYNbCHOMY

N UMPPOBOMY BbIXOAHLIM CUTHANaM:
* 0p, NpU Q2 100% - Z / dy,

+(Z/ Q.) - 100%, Apn Qu < 100% - Z / &o,

roe

& — 3Ha4YeHMe paBHO Knaccy To4HoCTH, %,

Qu — n3MepsieMblit MacCcoBbI pacxoq, Kr/u.

8
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1.2.6 lNpegenbl OCHOBHOW O0MYyCKaeMOW OTHOCUTESNTbHOW MOrpeLlHOCTU N3MepeHns
MacCOBOIro pacxofa W Maccbl rasa no MHAMKaTopy, YaCTOTHO-UMMYNbCHOMY U LnpoBoMy
BbIXOOHbLIM CUrHarnam:

* Og, Npyn Q, 2 100% * Z/ g,
(Z/Qu) 100%, npu Q, <100% * Z/ &g,
rae  OgpaBeH: 0,35% —ans 6p=0,1% n 0,15 % n ly ot 1 0o 32 mm,
0,5% —panadp=0,1%un0,15 % v Ay ot 50 go 200 mm,
0,5% —pnady=0,2% vAyort 10200 mm,
0,75% — ansa 69 = 0,5 % v Ay ot 1 go 200 mm.
1.2.7 nanasoH namepenus nnotHoctu: ot 1 go 3000 kr/m.

1.2.8 MNpepenbl gonyckaemMon abCOMTHON MOrpPeLHOCT U3MEPEHUS MAOTHOCTU
XNOKOCTM Ap NO WHOMKATOPY, YacTOTHOMY W UM(POBOMY BbIXOAHbIM CUrHanam B
3aBUCMMOCTU OT UCMOSHEHUS:

+1 kr/im>;
+2 Kr/M3;
+5 Kkr/im>;
+0,3 kr/mM® — B guanasoHe ot 400 go 1300 kr/m>.

1.2.9 lNpepenbl gonyckaeMblX 3HAYEHWA OCHOBHOM OTHOCUTENBbHOW MOrpeLuHOCTr
namepeHnsa obbemHoro pacxoga 6Qy n obbema 6V XMAOKOCTU MO MHAUKATOPY, YaCTOTHO-
UMMNYIbCHOMY U UMAPOBOMY BbIXOAHBIM CUrHANaMm:

Ans knacca todHoctn 0,1 n Ap = £1 kr/m>: 6Qy = 6V = 0,15%

On4a oCctalibHbIX coyYeTaHuN KnaccoB TOYHOCTU U Ap .
80, =£/(60,, ) +(ap/ px100%)’ (1.2)

&V =£:J(M Y +(Ap/ px100%)° (1.3)

roe o — NAOTHOCTb M3MEPSIEMOii cpeabl, Kr/m>.

1.2.10 lnana3oH un3mepeHun TemnepaTypbl paboyenn cpegbl (npouecca):
oT muHyc 200 go nntoc 350 °C.

1.2.11 lNpepenbl gonyckaembiX 3HAYEHUN aBCONIOTHOW MOrpPeLIHOCTU U3MEPEHUS
Temnepartypbl npouecca AT onpenenstoTcs opMyon:

AT=2%(0,9+0,008 *|t])°C, (1.4)
roe t— Temnepatypa npouecca, °C.

1.2.12 BbIxogHble cuUrHanbl pacxogomepa.

1.2.12.1 Pacxogomepbl ucnonHeHuin no komnoHoBke |, R, S, RS, M wumetot
cnegyoLwime BbIXxogHble curHans (n. 2.11):

®  UMNYNbCHbLIN/YACTOTHbIN/CTaTyCHbIN (NaccusHbin, 30 B, 50 MA) — 1 kanan;
e YacTOTHbIN/CTaTyCHbIN (NaccusHbin, 30 B, 50 MA) —1 kaHan;
e crartycHbi (naccuHbin, 30 B, 50 mMA) — 1 kaHan;

e aHanorosbin TOKOBbIN 4-20 MA (naccusHbIn) + npotokon HART — 1 kaHan;
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e undgposon RS-485, npotokon Modbus RTU — 1 kanan.

1.2.12.2 Pacxogomepbl MCMNOMNHEHUs no komrnoHoBke  C wumeloT criegyouune
BbIXOAHble curHansbl (n. 2.11):

e VMNyNbCHbIM/YacTOTHbIW/CTaTyCcHbIN (NaccusHbin, 30 B, 50 MA) — 1 kaHan;
e uncpposon RS-485, npotokon Modbus RTU — 1 kanan.

1.2.13 Pacxogomepbl ucronHeHun no komnoHoseke |, R, S, RS, M wumelT gga
KaHana gns AUCKPETHbIX YHUBeEpCaribHbIX BXOAHbBIX CUrHANoB.

1.2.14 B 3aBMCUMOCTM OT WCMOSIHEHUST MOXET NPUCYTCTBOBATb J1OKaNbHbIV
onepaTtopckUin MHTepgenc, BKAOYAOLWMA OANCTNEN N KHOMKK, CRyXawun ansa MHaukauum
3Ha4YeHUs U3MepAeMbIX NapamMeTpoB N KOHPUTYpUpPOBaHUS pacxogomepa.

1.2.15 XapaKkTepuCTKN TOKOBOIO BbIXOAHOIO CUrHana.

1.2.15.1 TOKOBbIN  BbIXOQHOM CUrHan MoXeT ObiTb CKOHUrypupoBaH Ang
oTOGpaXXeHns MaccoBoro pacxoga, o6beMHOro pacxoga, NNOTHOCTM NMMBO TemMnepaTypbl.

1.2.15.2 TOKOBbIN CUrHamn UMeET HUXHee N BepxHee npefesibHble 3HaYeHnsa Toka (4
n 20 MA), COOTBETCTBYIOLLME MUHUMASTBHOMY Y MakCMMarnibHOMY 3Ha4YeHUAM U3MeEPSIEMOro
napameTpa, Unn HaodopoT NPy NMHBEPCHON HAaCTPOWMKE.

1.2.15.3 MNpegenbl  abCconoTHOM NOrPEeLWHOCTM npeobpasoBaHUs U3MEPEHHOM
BENMYNHbI B TOKOBbIN BbIXoAHOW curHan: £10 MKA.

1.2.15.4 [Inana3oH paboymx HanpspKeHWn BHELUHEro UCTOYHMKa nNutaHmsa oT 12 o
30 B.

1.2.15.5 Llenb TOKOBOro curHana ranbBaHWYECKM WN3ONMPOBaHa OT OCTalbHbIX
BHYTPEHHUX Lenen anekTpoHHOro npeobpasosartens.

1.2.15.6 Tokn HacbIlWEeHNA Npu BbIXoAe CUrHana 3a npegensl paboyero gManasoHa:
20,5 MA n 3,8 MA.

1.2.15.7 Tok mHOuKaumMmM HeucnpasBHOCTU: He Oonee 3,5 MA (HWXHMIA curHan
TpeBorn), He MmeHee 22,6 MA (BEpxXHUM curHan Tpesorn). NHankaums HencnpaBHOCTM
MOXET BbINOMHATLCS HU3KUM UIM BbICOKMM CUrHanom — no BbiGopy nonb3oBaTtens.

1.2.16 XapakTepuCcTUKn 4YacTOTHOro, WMMYNbCHOIO W CTaTyCHOrO  BbIXOOHbIX
CUrHanoBs:

1.2.16.1 YacToTHbIn (Y) BbIXOQHOW CUrHaN MOXET HacTpamBaTbCA HA COOTBETCTBME
MaccoBOMY pacxody, OObeMHOMY pacxogy, npuBegEHHOMY O6bEMHOMY pacxony,
NAOTHOCTK, NMBO Temnepartype.

1.2.16.2 3HaveHus YacToTbl, cooTBeTCTBYIOWME HWKHeMy (HIM) n BepxHemy (BIA)
npegenam mM3mMepsemoro napameTpa, MoryT KoHdwurypuposatbcs B AguanasoHe ot 0 go
10000 Iy.

1.2.16.3 OrpaHnMyeHme nNo YacTtoTe MNpu BbIXOAE COOTBETCTBYHOLLENO Napamerpa 3a
Bl npoucxoaut Ha yposHe: Bl + 10% ot gnanasoHa namepenun (BN — HIMN).

1.2.16.4 AMNynNbCHbIA BbIXOLHOW CUrHaN MOXeET HacTpamBaTbCA A9 COOTBETCTBUS
MaccoBOMY pacxofy, 06beMHOMY pacxody unu npmeeaéHHomy ob6beMHOMY pacxogy. [Npu
NCNONb30BaHUN OYHKUUN pa3genbHoOro yyeta KOMMOHEHTOB (n.2.20), BbIXOAHOW CurHan
MOXET HacTpamBaTbCsl HAa MacCOBbIN UNN OBBbEMHbIN pPacxod OTAESIbHbIX KOMMOHEHTOB
(nonHbIM nepeyeHb B N.2.11.1). OnnTenbHOCTb MMNYNbCa HacTpamBaeTca B npegenax oT
0,040 go 100 mc. MakcumanbHas YactoTa (YpOBEHb HaCbILWEHUS) UMMYNbCHOIMO CUrHana —
11000 Iy,
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1.2.16.5 [loCcTynHble YpPOBHW WHAMKAUUW HEUCNPaBHOCTU (CUrHam TpeBorn) no
yactoTHoMy curHany: 0 Tu, 12500 Iy wnn HacTpamBaembil MOnb3oBaTeneM; Mo
UMMYNbCHOMY BbIXO4HOMY curHany — 0 I'u.

1.2.16.6 MakcnmanbHoe  HanpsbkeHne  KommyTaumm  coctasnsetr 30  B.
MakcumarnbHbIN KOMMYTUPYeMbIN TOK 50 MA, Npu 3TOM NageHue Hanps>keHUs Ha BbiXode
3ANeKTpPOHHOro npeobpasoBaTens pacxogomMepa cocrtaBnsieT He bonee 5 B.

1.2.16.7 Llenn BbIXOAHbIX CUrHanNoB ranbBaHUYECKM MU3ONMPOBaHbl OT OCTallbHbIX
BHYTPEHHMX Lienen aneKkTpoHHOro npeobpasoBartensi.

1.2.17 XapakTepuCTUKN OUCKPETHbIX BXOAOB:
1.2.17.1 Tun curHana — noTeHuuanbHbIA o601 NONSPHOCTH:
e YPOBEHb NIOMMYECKOro «Hyns» — He bonee 5 B;
e YPOBEHb NIOrMYecKon «eanHuubl» — He meHee 10 B.
1.2.17.2 MakcumansHO gonycTumoe HanpshkeHue niobown nonspHocty — 30 B.

1.2.17.3 Llenn BXOOHLIX CUrHanoB rafibBaHU4YEeCKNU M30NMPOBaHbl OT OCTasIbHbIX
BHYTPEHHUX Lenen anekTpoHHOro npeobpasoBartens.

1.2.18 XapakTepuctunkm undpooro nHtepgenca RS-485:

1.2.18.1 CkopocTb ABoUYHON nepefayn gaHHblx — go 115200 6oa (HacTpanBaetcs),
C OAHUM CTOMNOBbLIM BMTOM, C KOHTPOMEM YETHOCTM UNKn 6e3 (HacTpameaeTcs).

1.2.18.2 lpoTokon nepefayn CcooTBeTCTBYET cneundpukaumm Modbus RTU.
OnuncaHune n ocobeHHOCTN peanunsauum NpoTokona npmeeneHsl B N.2.9.1.

1.2.19 XapakTepuUCTUKM NoKanbHOro OnepaTtopcKoro WHTepdgenca (gucnnen +
KnaBmaTtypa) — Npu Hanu4umM ero B coctaBe Moaynsi npoueccopa:

1.2.19.1 Pacxogomepsl UMEKT  NOKanbHbIN onepaTopcKuin NHTepdeic,
BKMNIOYAKOLWNA rpadPnU4ecKUn  MHOMKATOP (KUOKOKPUCTANNMYECKUA C NOACBETKOW WNn
OLED) c paspeweHnnem 128x64 nukcen, OBEe €EMKOCTHble KHOMKWA YrpaBreHns ¢
MHOUKaUnen HaxaTns u CBeToanoabl ANd NHANKALMN COCTOSIHUSA pacxogomMepa.

1.2.19.2 lHaukaTop nMMeeT BO3MOXHOCTb noBopoTa Ha 90 rpagycos.
BoamoxHOCTb MmoBopoTa u3obpaxeHuss Ha aucnnee Ha 180 rpagycoB peanu3oBaHa
NporpaMmmHo.

1.2.19.3 Ha pgucnnen BbIBOAATCA TEKylWMEe 3HAYEHUs MaccoBOro, 0ObLEMHOro
pacxoga, CyMMapHOW mMaccbl U obbema, NIOTHOCTU U TemnepaTtypsbl. [Mpyn ncnonb3oBaHUK
YHKUMM pas3genbHOro yydéta KomnoHeHToB (M.2.20), Ha AucCnnien MOXHO BbIBOAUTb
nepeyvncrieHHble 3Ha4YeHns AN OTAeNbHbIX KOMMNOHEHTOB.

1.2.19.4 Ha pgucnnen BbIBOAUTCA MHEMOHWKA €OVHUL, U3MEPEHUs, B KOTOPbIX
npeacTaBreHbl MacCoBbIN pacxon, 06beMHbIN pacxon, NpuBeaeHHbIN 0ObEMHbLINM pacxos,
CyMMapHas Mmacca, o6beMm, NAOTHOCTb, NPUBEAEHHAs NIOTHOCTb, TeMneparypa, AaBreHme
N KOHUEeHTpaumd. Belbop eanHuny, namepeHus nponsBoauTcs nonb3oBatenem. JOCTynHble
eOVHULbI N3MepeHns npmeedeHsl B Tabnuue 1.2.

1.2.19.5 BbiBOA4 MHGOpMauMM Ha Aucnnen BO3MOXEH Ha PYCCKOM WM aHIMMACKOM
A3blkax. A3blk UHTeperica BoibMpaeTca nonb3oBaTenem.

1.2.19.6 Ha pgucnnen BbIBOOATCS AWArHOCTUYECKME COOBLLEHUs, KOTopble MOryT
ObITb MCNOMBL30BaHbI NPY NOUCKE HencnpaBHocTen (CM. n.2.8).

1.2.19.7 KnaBmatypa €eMKOCTHOMO Tuna 2-X KHOMOYHas YHKUMOHUPYET B
OTCYTCTBUM KOHAEHCAaTa Ha CTekre B TOM e TeMnepaTypHOM uana3oHe, YTo U AUCnnen.
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Tabnuuya 1.2 — O603HaYeHU eANHNL, U3BMEPEHNSA HA ONUCNIEe

EaMHMua MNpenctaBneHne Ha
naMepeHus ancrnee OnncaHve egnHULbl N3MEPEHUS
Pyc. Eng.
MaccoBbln pacxos
r/c r/’c als rpamMmm B CekyHay
r/MUH r/MWH g/min rpaMm B MUHYTY
r/v r/y g/h rpaMmm B 4ac
Kr/c Kr/c kg/s Knnorpamm B CEKyHAY
Kr/MWH Kr/MWH kg/min Knnorpamm B MUHYTY
Kr/4 Kr/4 kg /h Knnorpamm B 4Yac
T/C T/C t/s TOHH B CEKYHAOY
T/MUH T/MUH t/min TOHH B MUHYTY
T/ T/ t/h TOHH B Yac
Kr/cyT Kr/cyT kg/day KMNorpamm B CyTKM
T/cyT T/cyT t/day TOHH B CYTKM
O6beMmHbIn pacxoa
cem3/c cem3/c cm3/s KyBu4ecknin cCaHTUMETP B CEKYHAY
cM3/MUH cM3/MUH cm3/min KyBuU4ecKknin CaHTUMETP B MUHYTY
em3/y em3/y cm3/h KyBudeckunin caHTUMETp B Yac
n/c nlc I/s NUTP B CEKYHAOY
n/MuH n/MuH [/min nUTp B MUHYTY
n/y n/y I/h nuTp B Yac
m3/c m3/c m3/s KyBudeckunin MmeTp B CekyHay
M3/MUH M3/MUH m3/min KyBuyeckunin MeTp B MUHYTY
M3y M3y m3/h KyBudeckunin meTp B 4ac
M3/cyT M3/cyT m3/day KyBudeckunin MeTp B CyTKu
Macca
r r g rpamm
Kr Kr kg Knnorpamm
T T t TOHHa
Ob6bem
cm® cm® cm’® CaHTUMETP KyBuyeckmii
n n I nnTp
m° m° m? MeTp Kybudeckmii
lMnotHoCTb
r/cm® r/cm® g/cm?® rpaMMm Ha CaHTUMETP KyBuuecKmii
Kr/n Kr/n kg/l Kuriorpamm Ha nuTp
kr/m® Kr/m> kg/m® KWIOrpamm Ha MeTp KyBuueckuii

12
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EquHuua ﬂpeuc;iij;lfe:me Ha
MaMepeHNs A OnucaHve eguHULbl U3MepeHus
Pyc. Eng.
TemnepaTtypa
°C °C °C rpagycol Lienbcus
K K K KenbBuHbI
°F °F °F rpagycel ®apeHrenTa
MpuBegeHHasa NIOTHOCTb
/Nem?® rpaMMm Ha HOpMarM3oBaHHbIN CaHTUMET
r/Hem® r/Hem® 9 P 1op P
Kybuueckui
Kr/HnN Kr/Hn kg/NI Knnorpamm Ha HOpManmn3oBaHHbIA NUTP
kg/Nm?® Knnorpamm Ha HopmManun3oBaHHbIA MeT
Kr/HM® Kr/HM® 9 pamm P P
Kybuueckui
lMpmnBeaeHHbIN 06BEMHBIN pacxoq
3 3 Ncm®/s HOpMaIiM30BaHHbIN Kybuyeckun
HCM®/C HCM™/C
CaHTUMETP B CEKyHOy
3 3 Ncm®/min HOPManu3oBaHHbIN Kybuyeckui
HCM®/MWH HCM”/MUH
CaHTUMETP B MUHYTY
3 3 Ncm/h HOPManu3oBaHHbIN Kybuyeckui
HCM™/Y HCM™/4
CaHTMMETP B Yac
3 3 Nm?®/s HOPManu3oBaHHbIN KyOM4eCcKnin MeTp B
HM®/C HM®/C
cekyHay
3 3 Nm?>/min HOPManu3oBaHHbIN KyOU4ecKknin MeTp B
HM”/MWH HM”/MWH
MUHYTY
Nm?®h HOPManu3oBaHHbIN KyOU4ecknin MeTp B
HM/Y HM/Y P y P
yac
HN/c HN/c NlI/s HOPMaIiM30BaHHbIN NIUTP B CEKYHAY
HN/MUH HIN/MUWH NI/min HOPMariM30BaHHbIN JIUTP B MUHYTY
HI/M HN/M NI/h HOPManu3oBaHHbIA NUTP B 4Yac
HOPManu3oBaHHbIN KyOU4eCcKnin MeTp B
HM/cyT HM/cyT Nm?®day P y P
CYTKM
[laBnexHue
psi psi psi dyHT Ha KBagpaTHbIA AONM
bar bar 6ap 6ap
Kunorpamm Cunbl Ha KBagpaTHbIN
krc/cm? krc/cm? kgf/cm? P Ap
CaHTUMETP
klMa klMa kPa Kuronackanb
MMMa Mrlla MPa Meranackarsnb
KoHueHTpauus
% % % NPOLEHT

1.2.20 PacxogomMmepbl SBAAIOTCSA  YCTOMYMBBIMW K BO3LENCTBUIO  TemnepaTtypbl
oKpyXatowen cpefbl B gnanasoHe oT muHyc 40 go nmoc 60 °C B komnnektaumm 6e3
nHgukatopa nnm ¢ niamkatopom OLED, ot muHyc 20 go nntoc 55 °C B Komnnektaumm ¢
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KKWN.

1.2.21 PacxogomMmepbl SIBASOTCA CTOMKMM K BO3OENCTBMIO MOBLILLEHHOW BIIAXXHOCTU
oKkpyxatowen cpeabl 4o 95%.

1.2.22 PacxogomMmepbl  SBAAOTCA  CTOMKMMW K BO3OEWUCTBUIO  aTMOCKEPHOro
AasneHus B ananasoHe oT 84,0 go 106,7 klMa cornacHo rpynne ucnonHeHus P1 no MOCT P
52931.

1.2.23 Pacxogomepbl yCTOMYMBBLI K BO3OENCTBUIO BUOpaLMK, COOTBETCTBYHOLLEN
rpynne N3 no TOCT P 52931.

1.2.24 Pacxogomepbl COOTBETCTBYHOT NO AfeKTpoMarHuTHom coemectumocTtu (OMC)
TpebosaHmsam NOCT P 51522 k o6opygoBaHuio knacca A.

1.2.25 Matepuanbsl petanen pacxogomMepa, KOHTaKTUPYHLWKMX C  U3MepseMoun
cpenon, ykasaHbl B Tabnuue 1.5. lNpu 3akasze pacxogomepa cregyeT NpuHUMaTb BO
BHUMaHWe BO3OeNCTBUE U3MePAEMOM cpeabl Ha AeTann pacxogomepa.

1.2.26 cTupaHne wnnu nosiBieHne OTSIOKEHUM Ha MNOBEPXHOCTAX pacxo4omepa,
KOHTaKTUPYKOLMX C U3MepsemMon  cpefor, MOXET [MpUBECTU K yXYALWEHWIO
METPOSOrMYECKMNX XapaKTEPUCTUK.

1.2.27 Cnepylowme ycrioBus ABMASKOTCA HOPMarnbHbIMU (MCXOOHBIMW MNPU pacyéTe
npenenoB AOMNOMHUTENbHLIX MOrpeLLIHOCTEN), eCrnv He OrOBOPEHO 0cobo Npu 3akase:

— TemnepaTypa okpyxatowiero sosgyxa: 23+6°C;
— Temnepartypa namepsiemon cpeabl: 23+6°C;
— n3bbITOYHOE AaBneHne namepsaemon cpeapl: oo 0,3 Mlla.

1.2.28 CtaHgapTHada kanMbpoBka MacCOBOro pacxoda BbIMOMHSAETCS Ha BoAe npwu
HOpMarnbHbIX YycrnoBusix. [lonoxeHne patynka — TFOPU3OHTaANbHOE «diaroM BHU3Y,
cornacHo tabnuue 2.1.

1.2.29 CtaHgapTHaa kanubpoBKa MNMIOTHOCTU BbLINOMHAETCA MNpU  HOpPMarbHbIX
YCIOBMSIX B ABYX TOYKaX — Ha BO3gyxe M Ha Bofe. NonoxeHne gatymMka — ropMsoHTanbHoe
«thnarom BHM3», cornacHo Tabnuue 2.1.

1.2.30 CtaHgapTHaa kanubpoBka TemnepaTypbl BbINOMHAETCA B [JuanasoHe
Temnepartyp okpyxatwoLiero Bo3ayxa ot muHyc 40 go nntoc 60 °C.

1.2.31 JonycTumbin AnanasoH TemnepaTypbl UamepseMon cpeabi:

oT MunHyc 60 go nntoc 100°C - kog TeMnepaTypHOro cnonHeHnsa gatymka U,
oT MunHyc 60 go nntoc 150°C — kog TeMnepaTypHOro UCNOSTHEHUS AaTyumka S,
oT MmnHyc 60 go nntoc 250°C — ko TeMnepaTypHOro UCnonHeHna gatumka T,
oT MunHyc 60 go nntoc 350°C - kog TeMnepaTypHOro UCNonHeHna gatymka H,
oT muHyc 200 go nntoc 100°C - kog TeMnepaTypHOro ncrnonHeHna gatymka C.

[onycTMmbin ananas3oH TemnepaTtyp M3mMepsemMon cpefbl 3aBUCUMT OT UCMOMHEHNS
pacxogomepa no kKomnoHoske (Tabnuua 1.3).

Tabnuuya 1.3

BoamoxxHble koAbl
TemnepaTypHOro UCMofHEeHUs
jaryvka

WHTerpanbHoe (1) U

McnonHeHne pacxogomepa no
KOMMnoHoBKe (cMm. n.1.4.3)
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McnonHeHne pacxogomepa no SORLLBLE L]
P AoMep TemnepaTypHOro UCNOMNHEHWS
komnoHoske (cm. n.1.4.3) ST

PasgensHoe (S) U/S/T/H/C
BbiHocHOE (R) Uu/s
PasgenbHo-BbIHOCHOE (RS) U/S/T/H/C
KomnaktHoe (C) U/s
MoHo6no4Hoe (M) U

1.2.31.1 JononHutenbHasa NOrpewHocTb U3MEepeHns MaccoBoro pacxopga oQ,, W
maccbl oM, , Bbl3biBaeMasi \3aMEHEHMEM TemnepaTypbl UISMEPAEMOWN CPEeAbl N OKPYXatoLLemn

cpeabl OT Temnepartypbl, NpuM KOTOpon Obina npoBedeHa KanubpoBKa pacxogoMepa, He
npesbiwaer +0,015% oT HOMUWHanbHOro 3HadeHus pacxopa (Qumom, Tabnuua 1.1) Ha
kaxxgble 10 °C.

MpumevaHne — BrnvaHue TemnepaTypbl M3MEPAEMOWN Cpedbl BblpaXkaeTcs, Kak
npaBuIio, B CMELLEHUN «HyNsa» pacxoda. Takum obpasom, adhdekT BAUAHUSA TemnepaTypbl
MOXET OblTb YMEHbLUEeH YCTaHOBKOW «HymNsi» Mpu Tekyllen TemnepaTtype u3mMepsieMoMn
cpeabl (Npoueaypa onucaHa B nN.2.17).

1.2.31.2 [lononHuTenbHasi MNOrpeLwHoCTb U3MepeHusa MMOoTHOCTM cpedbl Ap; He
npeBbILLaET:

+0,3 kr/m® — ANS UCNOMHEHUs ¢ abCONTHOW MOrpeLLUHOCTN U3MEPEHNSA NITIOTHOCTH
Ap = 0,3 kr/m3 1 £1 kr/im®
+2 kr/M> = ans apyrmx Ap

Ha kaxable 10°C OTKMOHEeHWA TemnepaTypbl M3MEpSeMOn U OKpyXawuwen cpegbl oT
Temnepartypbl KanmbpoBKMu.

1.2.31.3 lNpeaensl 4ONONHUTENBHOM NOrPELLUHOCTN U3MepPeHUs 0O6bEMHOIo pacxona
O0Qvi n obbéma OV; BbI3bIBAEMOW OTKIIOHEHWEM TeMnepaTypbl OT TemnepaTypbl
KanubpoBku, onpegensaTcs no opmyne:

2 2
_ 950 A _ 250
Q=+ (5QM,%) {%-%mooo/oj , (15)

(e} 2 _ (e}
N =+ (éMt-t_ZSCj +(Apt_t 25°C

2
x100% | , (1.6)
10°C p 10°C

rae t— Temnepatypa namepsiemon cpeasbl, °C.

1.2.32 [laBneHve namepsieMon cpegbl B 3aBUCMMOCTU OT UCMOMHEHNA U3 paja: 4,
6.3, 10, 16, 25, 32, 40, 50 MIMa, nnbo cneumanbHoe ncnosHeHne, Ho He bonee 100MIMa.

1.2.32.1 [JaTumk pacxogomepa siBrsieTcsl NPOYHbIM U repMETUYHBLIM NPU AaBNEHUAX
n3mepsieMoun cpenbl, ykasaHHbix B n.1.2.32.

1.2.32.2 be3  npumMeHeHuss  (PYHKUMM  KOMMNEHCAuUW  BRUSIHUS  [aBreHusi
AOMONHUTENbHAaA OTHOCUTENbHas MOrpeLHOCTb U3MEePEHUss MaccoBOro pacxoga oQ,,, U
mMaccbl oM., Bbi3blBaemMasi OTKIMOHEHWEM [aBrieHUss u3mepsieMon cpefbl OT AaBrieHus
KanmbpoBKM, COOTBETCTBYET 3HAYEHUSAM, yKa3aHHbIM B Tabnuue 1.4 Ha kaxgbin 1 MIMa.
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Tabnuua 1.4
Mopenb [lononHuTenbHasa NorpeLHoOCTb [lononHuTenbHas NOrpeLHoCTb
Jarymka namepeHunsa 6e3 npMMeHeHus N3MEPEHNSA C MPUMEHEHNEM
YHKUMN KOMNEHCAL MM YHKUMN KOMNEHCAL MK
MacCcOBOro NAOTHOCTN, MacCcoOBOro NIOTHOCTW,
pacxoga, kr/m>/MMMa pacxopa, kr/m3/MMa
%/MlMa %/MlMa
S002, S003,
S005, S010, +0,01 +0,3 +0,001 +0,03
S015, S025
S032 +0,02 +0,3 +0,002 +0,03
S050 0,1 10,3 +0,01 +0,03
S070 10,2 +0,3 +0,02 +0,03
S080 +0,3 +0,8 +0,03 +0,05
S100 0,5 12,5 +0,05 10,25
S150 +1,0 +3,5 +0,10 +0,35
S200 +3,5 5,0 +0,50 +0,50
F002, FO05, +0,02 +0,3 +0,002 +0,03
FO10
uo25 +0,01 +0,3 +0,001 +0,03
U050 0,1 +0,3 +0,01 +0,03
V025 +0,01 10,2 +0,001 +0,02
V040 +0,04 10,2 +0,004 +0,02
V050 +0,07 +0,3 +0,007 +0,03
V080 +0,3 +0,8 +0,03 +0,05
V100 +0,5 +1,5 +0,05 +0,15
V150 +1,0 +3,5 +0,10 +0,35
V200 +2,0 15,0 10,20 +0,50

1.2.32.3 C npuMeHeHnemMm yHKLMM KOMMeHcauum BAnaHUA pasneHus (n.2.15.5)
oQ,r U M, HaxopsTcA B nNpefenax, ykasaHHbIx B Tabnuue 1.4 Ha kaxabii 1 MlMa.

1.2.32.4 be3 npuMeHeHus  (PYHKUMM  KOMMNEHcauun  BAUSHUSA  OaBreHus
aononHuTenbHass abconoTHas MNOrpeLwHOoCTb M3MEPEHUs NIOTHOCTM Ap Bbli3blBaeMas
OTKINOHEHMEM AaBfeHNa U3MepsieMon cpefbl OT AaBfeHUsa KanubpoBKW, HE MNpeBblillaeT
3Ha4YeHun, ykasaHHblx B Tabnuue 1.4 Ha kaxagble 1 Mla.

1.2.32.5 C npuMeHeHneM GyHKLMM KOMMeHcauum BAnaHua pasneHus (n.2.15.5)
App HaxoanTCAa B Npegenax, ykasaHHbix B Tabnvue 1.4 Ha kaxgble 1 MlMa.

1.2.32.6 [lononHuTenbHas norpeLwHoCcTb n3amMepeHna obbemHoro pacxoga OQve u
obbéma OVp, BbI3blBAaeMasi OTKIIOHEHWEM AaBReHUA U3MePSeMOWN cpefbl OT OaBfeHus
KanmbpoBKM HaxoguTCA B npeagenax:

50y -t |60 Pes ) (2 Pus_ 1000 (1.7)
T YF IMIMa p 1MMa ’
2 2
Vo= [ om, . Fuo | o [2e P 4000, | (1.8)
Mra o Ma
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rae Py — n3bbITOMHOE AaBneHne namepsiemon cpeabl, MrMa.

1.2.33 NabapuTHble, YCTAaHOBOYHbIE N MPUCOEOMHUTENBHbLIE pa3Mepbl NPUBEAEHbI B
npunoxeHun b.

1.2.34 Matepuanbl petanen pfaTtymka, KOHTakTupylwme ¢ pabodyen cpepnom
npuBegeHbl B Tabnvue A.1 n A.6. Martepuansbl, ucnonbdyemole B KMY npuBeaeHbl B
Tabnuue 1.5.

Tabnuuya 1.5
Netanm Kog ncnonHeHus
Z C Y
®naney, (KMY
- (V ) Cranb 20 Cranb 09I2C Crans
KoHycHbIN nepexon 12X18H10T

Maponut NMNOH-Bb no-ymonyanwutio;
NMMB, NMMB-1, NOH, NMOH-A no cornacosaHuo

Mpoknagka anactnyHas (ons
YNNOTHEHUS dofiaHLEB)

lNMpoknagka oBanbHOro cevyeHus (ong 08KI1 nnn 08X13 08X18H10

YNNoTHeHus cpraHues) aHanor

1.2.35 [JonycTuMble AnanasoHbl HaNpsXKeHUs NTaHusA NnpueedeHsl B Tabnuue 1.6
Tabnuua 1.6

McnonHeHmne no nuTaHuto [vanasoH nuTaroLwwmnx HanpsxeHun, B

nepemMeHHOro Toka NMOCTOAHHOIO TOKa

u 80..250 20..140

S - 20..36

1.2.36 B ncnonHeHmn no nutanmio U BCTpoeHHbIN 6nok nutaHmsa 3l obecneymsaet
aBTOMAaTMYECKOE MEPEKITIOYEHNE PEXMMOB MUTAHUS.

1.2.37 lNMoTpebnsiemass MOLLUHOCTb pPacxo4OMEPOB HE MPEBbIWAET CreayoLmnx
3HaYeHUn:

McnonHeHme no KOMMOHOBKE [MoTpebnsiemas MOLLHOCTb,

He bonee, BA
IR, S, RS, M 12
C 6

1.2.38 JnekTpnyeckasa Msonsaumsa Mexay anekrpuyeckumn uensmun nutadms 3Ol, ¢
OOHOWN CTOPOHbI, U KOPNYCOM, BCEMMU APYTMMU BXOLHbIMU U BbIXO4HbIMU LIeNsMn MOAYNSA
npoueccopa WU 3NEKTPOHHOro npeobpasoBatens B LUeNOM (B WUCMNOMHEHUM MO
KOMMOHOBKE S), C OpYyron CTOpOHbI, Npu TemnepaTtype (2015) °C n oOTHOCUMTENBHOW
BnaxxHocTn 30-80% Bblaep>XMBaET CreayroLme HanpsbkeHne nepemMeHHoro Toka 4YacToTon
oT 50 go 60 Ny B TeyeHne 1 MUH:

McnonHeHne no KOMNoHOBKe WcnbiTaTenbHoe HanpsaxeHne

(cpepHekBagpaTnyHoe 3HayeHue), B

I, R, S, RS, M

1500

C

500

17
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1.2.39 OnekTpuyeckasa M3onauns Mexay He3aBUCUMbIMU ANEKTPUYECKUMU LiensiMu
(kpoMe uenu NuTaHus) ANEKTPOHHOIO NpeobpasoBaTens, a Takke Mexay 3TUMK LensiMm un
kopnycom npu Temnepatype (20+5)°C u otHocutenbHon BnaxHoctn 30-80%
BblAep>XMBaeT HanpshkeHue nepemeHHoro Toka 500 B (cpegHekBagpaTuyHoe 3HayYeHue)
yactoTtomn ot 50 go 60 'y B Te4yeHne 1 MuH.

1.2.40 JOnekTpnyeckoe  COMpOTMBIIEHWE  U30NSAUMW  Mexdy  He3aBUCUMbIMU
ANEKTPUYECKMMN LENSAMU PacXogOMEpPOB, a TakkKe MeXay 3TUMU LEensiMi U KOPMYyCOM He
MeHee:

1) npu HopMarnbHbIX KNMMaTudeckux ycnosumsx — 40 MOwm;
2) npu BepxHeM 3HaveHuun TemnepaTtypsl (noc 60 °C) — 10 MOw;
3) Npu1 nosbleHHON BriaxHocTh (95%) — 5 MOm.

1.2.41 Pacxogomepbl MO 3alUULEHHOCTU OT BO3OEWCTBUS OKpyXXatollen cpeabl
(b n Boabl) cootBeTcTBYOT N0 NOCT 14254 ncnonHeHuto:

e [atuuk — IP67;
e DOneKkTpoHHLIN Npeobpa3oBaTens — IP65 nnn IP67, B 3aBUCUMOCTU OT UCMOMHEHNS.
1.2.42 XapakTepuUCTUKN HageXHOCTH

HapeXHoCTb B yCNOBUSX U pexumax 3Kcnsyatauuu, YCTaHOBIEHHbIX B TY 4213-
025-99278829-2011, xapakTepusyeTcs crnegyowmnmMmm 3Ha4eHUSMN:

- cpeaHsast HapaboTka Ha oTka3 — He MeHee 60000 y;
- cpegHee BpeMs BOCCTaHOBIEHUS — He bonee 8 u;
- CpPeaHnin CpokK Cnyxbbl — He MeHee 12 nerT.

MpumeyaHne — OTKa3oM pacxogomMepa CYMTAlOT  HECOOTBETCTBMUE
TpeboBaHuam n.n.1.2.5, 1.2.6.

1.2.43 Macca KOHCTPYKTUBHbIX YacTen pacxoqoMepoB.

1.2.43.1 Macca gatynkoB He NpPEeBbILLAET 3HAYEHNIN, NPUBEAEHHbIX B Tabnuue b.1.
1.2.43.2 Macca nameputenbHoro mogyns (M) He npesbiwaet 1,5 Kr.

1.2.43.3 Macca moayns npoueccopa (MI1) He npeBblwaeT 5 Kr.

1.243.4B wvcnonHeHun no komnoHoBke | (n.1.4.3) coBOKynHaa Macca
KOHCTPYKTUBHO COeAMHEeHHbIX aatymka, MM n MI1 He npeBbilaeT CyMMbl Macc Moaynen
(n.n.1.2.43.2, 1.2.43.3) v pat4mka (Tabnuua b.1).

1.2.43.5 B ncnonHeHun no KOMNOHOBKE S Macca AaTyMka He NPeBbILLAET 3HAYEHUS,
ykasaHHoro B Tabnuue b.1. CoBokynHasi Macca KOHCTPYKTUBHO coeanHeHHbIX UM n MI He
npesbiwaeT maccobl MI, ykazaHHou B n1.1.2.43.3.

1.2.43.6 B wuncnonHeHMn no komnoHoBke R mMacca pgatunmka He npeBbillaeT
3Ha4veHus, ykasaHHoro B Tabnuue b.1. Macca Ml cootBetctByet n.1.2.43.3.

1.2.43.7 B ucnonHeHnn no KomrnoHoBke RS macca patuMka He npeBblllaeT
3Ha4veHus, ykasaHHoro B Tabnuue b.1. Macca VIM cootBetctByeT n.1.2.43.2. Macca MI
cooTBeTcTByeT N.1.2.43.3.

1.2.43.8 B wncnonHeHun no kKomnoHoBke M wmMacca pgaTtyunka He npesblllaeT
3HayeHus, ykasaHHoro B Tabnuvue b.1. Macca MI1 cooTtBeTcTByeT n.1.2.43.3.
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1.2.44 Pacxogomepbl B TPaHCMOPTHOW Tape ABMSAKTCA MPOYHbIMU K BO3OEUCTBUIO
Bnbpaumm no rpynne F3 cornacHo NOCT P 52931-2008.

1.2.45 Pacxogomepbl B TPaHCMOPTHOW Tape ABMASAKTCA MPOYHLIMU K BO3OEUCTBUIO
TemnepaTypbl B AuanasoHe oT MuHyc 50 (B wucnonHeHun 6e3 wmHAMKaTtopa wunm C
nHgukatopom OLED) nnn ot muHyc 30 (B ucnonHeHum ¢ XKKW) go nntoc 70 °C.

1.2.46 Pacxogomepbl B TPAHCMOPTHOW Tape ABNSAKTCHA MNPOYHbIMU K BO3LENCTBUIO
OTHOCUTENBbHOM BraXXHOCTK Bo3ayxa 0 95 % npu Temnepatype nntoc 35 °C.
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1.3 Komnnekm nocmasku
1.3.1 KoMnnekT noctaBkmn pacxogomMepa cCoOTBETCTBYET Tabnuue 1.7.

Tabnuua 1.7 — Komnnekt noctaBku

HanmeHoBaHue Konunuyectso
Pacxognomep 1
Macnopt 3124.0000.00 MNC 1
PykoBoacTso no skcnnyataumm 3124.0000.00 P3 1
MeTtoguka nosepku 3124.0000.00-01 Ml ¢ nasmeHeHnem Ne 1 1
KoMnnekT MOHTaXHbIX YacTen 1 (no 3akaay)
MO MK ana KoHUrypmpoBaHna pacxogomepa, KoMnakT-guck 1
YnakoBka 1

1.3.2 lNo TpeboBaHUIO 3aKkazymka B KOMMIIEKT MOCTaBKM MOXET BXOAUTb KOMIMMEKT
JOMNONHUTENbHbLIX Kabenerm WM KabenbHbIX BBOAOB, B COOTBETCTBMM C KOAOM 3akasa
(npunoxeHue A).
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1.4 Ycmpoliicmeo u paboma pacxodomepa

1.4.1 Pacxogomep coctouT u3 gatumka ([1) » anekTpoHHoro npeobpasoBaTtensi
().

1.4.2 3l coctouT 13 nameputensHoro moayns (MM) n mogyns npoueccopa (MIM).

1.4.3 B 3aBMCUMOCTM OT UCMOSIHEHUSI NO KOMMOHOBKE, YacTu pacxogomMepa MoryT

OblTb KOHCTPYKTMBHO 06beauHeHbl (ucnonHeHnna |, M, C) unu coeamHsaTbes kabenamu
(ncnonHenus S, R, RS).

1.4.3.1 NHTerpansHoe ncnonHexHue (l).
MM

4-nNpoBOAHbIN
kabenb

PucyHok -1.1 UHTerpanbHoe ncnonHexue (l)

Mpn wnHTerpansHom wucnonHeHun MM un MI1 pasmelleHbl Ha Kopnyce Aatyuka.
OpgHako M wn MI1 coeaonHsaoTca kabenem, KOTOpPbIM MOXET OblTb noMeweH B
MEeTanmnopykaBs Ans 3aluTbl OT MexaHudeckux Bo3genctBuin. Kabenb nocrtaBnsieTca B
cocTaBe pacxogomepa, nogkmnoveHHbIM K M. UHCTpyKuusa no noakntoveHuo kabens K
MM npuseneHa B pasgene 2.2.
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1.4.3.2 PasgenbHoe ncnonHexue (S).

MM

M

CneumnanbHbI
kabenb

KnemmHas (o 30 m)

KopoOka

PucyHok - 1.2 PasgensHoe ucrnonHeHue (S)

Mpw pasgenbHom mncnonHeHn MM n MIN cmoHTupoBaHbl B ogHoM kopnyce (3l1) n
pasmeLLalTca oTAenbHO OT Aatymka. [datyuk coegmnHseTca ¢ 3l cneumnanbHbiM Kabenem,
KOTOPbIN NOCTaBMNSETCA B COCTaBE pacxogoMepa. XapakTepucTukn kabens npuBeneHbl B
npunoxenun E. MakcumanesHaa anuHa kabens 30 m. Kabenb HEGPOHMPOBAHHbLIN, MOXET
OblTb MNOMelWeH B MeTannopykaB. WHCTpyKuus no YyCTaHOBKE pacxogomepa U
noaknoyeHunto kabens npveeaeHa B pasgene 2.2.

1.4.3.3 BbiHOCHOE ucnonHeHue (R).

Mr

KnemmHas
KopoOka

4-npoBOAHbIN
kabenb
(oo 100 m)

PucyHok - 1.3 BbliHOCHOe ucnonHeHue (R)

Mpn BbIHOCHOM wucnonHeHun WM  pasmewleH Ha kopnyce partyvka. Ml
pasmewjaetca otaenbHo un coeguHdaetcs ¢ MM 4-npoBogHbiM kabenem. MakcnmanbHas
AnuHa kabens 100 m. Ha crtopoHe MI1 kabenb 3aBOgMTCS B KIIEMMHYK KOPOOKY.
CtaHgapTHO kabenb nocTaBnsgeTcs B CocTaBe pacxogomepa. [Ona 3akasa [oCTyneH
OpoHMpOBaHHbIN kKabenb, a Takke kabenu C ynyyweHHbIMU 3alUUTHBIMK CBOMCTBaAMMU
n3onaumm (CMoOTpuy Kopg 3akasa B npunoxeHun A). Npu camoctosiTenibHOM Bblbope kabens
cnegyeT pykOBOACTBOBATLCSA TpeboBaHMSAMU NpUnoxeHuns E.
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MHCTpyKUMS MO YCTaHOBKE pacxogoMepa U MOAKNYeHU0 kabensa npuBedeHa B
pasgene 2.2.

1.4.3.4 PasgenbHo-BbIHOCHOE ncnosiHeHve (RS).

4-npoBOAHbLIN
kabenb

f:J CneumanbHbI
KopoGKa 4 i kabernb
= (8o 30 m)

PucyHok - 1.4 PasgenbHo-BbIHOCHOE ucrnonHeHne (RS)

Mpn pasgenbHO-BLIHOCHOM MCMOSIHEHMM BCe 4YacTW pacxogomMepa pasmeLlaroTcs
oTaensHo. IM coeguHseTca ¢ gaTtynkomM cneunarnbHbIM Kabernem, KOTopbl NocTaBnseTcs
B cocTaBe pacxogomepa. MakcumanbHaa anvHa kabens 30 M. Xapaktepuctuku kabens
npuseeHsl B npunoxeHun E. Kabenb MoxeT ObITb NOMeELLEH B METaANSIOPYKaB.

MMM  coeagnHsetca ¢ WM 4-npoBogHbiM  kabenem, KOTOpbIA  CTaHAAPTHO
NnocTaBnsieTcs B cocTaBe pacxogomepa. MakcumanbHas anvHa kabensa 100 m. [nsa 3akasa
AocTyneH OpOHMpOBaHHbIN Kabenb, a Takke kKabenu ¢ yryyweHHbIMU 3alMTHBIMA
CBOMCTBaMM M3onAuumM (CMOTPM KoA 3akasa B npunoxeHun A). MNMpu camocToaTenbHOM
Bblbope kabens cnegyeTt pykoBOACTBOBATLCS TpeboBaHMs MU npunoxeHus E.

MHCTpyKUMS NO yCTaHOBKE pacxogomepa M MOAKNIoYEHU0 Kabenen npvBedeHa B
pasgene 2.2.

1.4.3.5 KomnaktHoe ncnosnHenue (C)

an

(UM+MI) T

~L )

PucyHok - 1.5 KomnaktHoe ucnonHexune (C)

B KOMNakTHOM wmcnonHeHun OTCyTCTBYyeT pasgerneHue Al Ha namepuTenbHbIn U
NPOLIECCOPHBIN MOAYNN. ONEKTPOHHbIM NpeobpasoBaTenb pacnonaraeTca B kopnyce 6e3
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MHOUKaTopa M KnaesuaTypbl, pa3MeLLEeHHOM Ha AaTyuKe.
1.4.3.6 MoHoGno4YHoe ncnonHeHune (M).
an

@ﬁ(mmmn)

I D
[

—— [aTunk

PucyHok - 1.6 MoHobrno4Hoe ncnonHeHve (M)

B aTOM ucnonHeHun Tak xe HeT pasgeneHus 3l Ha nameputenbHbIN U
npoueccopHbi mogynu. Kopnyc 31 npukpenneH HenocpeacTBEHHO K AaTyunky. Ol
COAEPXMUT NOKanbHbIN ONepaTopCcKuUii MHTEPMENC 1 LUIMPOKMUIA HABOP BbIXOAHbLIX CUTHAMOB.

1.4.3.7 HasHa4yeHue ncnonHeHum rno KOMNOHOBKE.

WcnonHeHne C saBnsieTcs Hambonee KOMMAKTHbIM, HO B 3TOM WCMONTHEHUU
OTCYTCTBYET MHAMKATOP M KnaBuaTypa. Kpome Toro, B ucnonHeHum C orpaHuyeH Habop
BbIXOAHbIX CUrHANOB.

WcnonHenune | aensetcs Hambonee KOMNAKTHLIM U3 UCMOMHEHU C NHOUKATOPOM W
KnaBuaTypon M MNOMHbIM Habopom BbIXOAHbIX curHanoB. Ho mcnonHeHne | gocTynHoO He
Ana Bcex gatyvkos (Tabnvua 1.8) n He nossonseT pabotatb C BbICOKOTEMMNEPATYPHbLIMU
cpegamu (Tabnuua 1.3).

McnonHeHne M coyeTaer B cebe [OOCTOMHCTBA KOMMAKTHOMO WCMOMHEHUA W
pa3Hoobpasne uHTepdencoB MHTerpanbHOro mucnonHeHns. OgHako gaHHOEe UCMNOSHEHWe
KaKk WU WHTerpanbHOE€ He [AOCTYMNHO C HEKOTOpbIMW Tunamm ceHcopoB (Tabnuua 1.8).
[nanasoH TemnepaTtyp namepsieMon cpeabl ToXe orpaHudeH(tabnuua 1.3).

McnonHeHne S nos3BonsieT M3MepsiTb pacxod BbICOKOTEMMNEPATYPHbIX Cpea, Tak Kak
Ol oTHeceH ot gatyuka. MakcumanbHoe pacctosaHne Jl-[ coctasnsaet 30 m.

McnonHeHne R nos3sonsetr otHectn MIT ¢ gucnneem m kHonkamu Ha OGonbluee
pacctosHue, Yem B ucnonHeHnn S — go 100 m ot gatynka. OgHako, MMeeTcs orpaHn4eHne
no Temnepartype namepsiemon cpeabl (cm. Tabn. 1.3), Tak kak anektpoHuka MIM octaetcs
Ha JaTyuKe.

McnonHeHne RS nossonser paboTaTb C BbICOKOTEMMNEPATYPHbIMU CcpedamMun
OOHOBpPEMEHHO ycTaHoBUTbL MIT ¢ gucnneem n kHonkamu B 6onee ygqobHoe Anst HACTPOWKK
N KOHTpons MecTo (Ha paccTtosiHue o 130 M oT gatyuka).

1.4.4 Ina obecnevyeHnss NUTaHNA N NOOKITHOMEHUS BHELUHUX YCTPOWCTB B MoAyrne
npoueccopa MMetoTcs Knemmbl (pucyHok B.1 Mpunoxenne B). B ucnonHennn C nutaxme un
BHELLHWE YCTPOMCTBA NoAKNoYaoTcs Ha knemmbl A1,

1.4.5 B 3aBUMCMMOCTM OT KOMMMEKTauuum B KOpryce Mogynsd npoueccopa MOXeT
Ob1Tb ycTaHoBneH aucnnen (KK nnn OLED) n ceHCopHble KHOMKW.

1.4.6 Ha kopnyce moayns npoueccopa, nsmeputensHoro moayns, 3l 1 KneMMHbIX
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KOpPOOOK MMEETCHA KNnemma C BUHTOM A5S 3a3EMIIEHUS.
1.4.7 'amepeHune pacxoga

PacxogomepHasa Tpyba BHyTpu Kkopnyca pfatyuka konebnerca ¢ COBCTBEHHOM
yactoton (pucyHok 1.7). Tpyba npuBoaAUTCA B ABWMXKEHUE 3NEKTPOMArHUTHOWM KaTyLUKOW,
pacronoXeHHOW B LUeHTpe m3rmba Tpybbl (KaTywka Bo3OyxaeHus). KonebaHus Tpybbl
nogobHbl KonebaHusM KamepToHa W WMeT amnnuMTygy MeHee 1 MM M 4acToTy B
ananasoHe 80 — 120 Ny,

PucyHok - 1.7 — KonebaHua TpyObl gatymka

Mamepsemon cpepe, npoxogswen depes Tpyby, npupgaeTca BepTuKanbHas
cocTaBnsawas aABMXeHna snbpupytowien Tpyobl. [Npu asmxeHun Tpybbl BBEPX BO BpeMs
nepBon NOSOBUHLI UMKNa konebaHus (pucyHok 1.8) cpena, BTekatowas B Tpyby, co3gaeT
COMPOTUBMEHNE [OBWKEHUO BBEPX, AaBA Ha Tpyby BHU3. [lornoTtmB BepTUKaNbHbIN
UMNYNbC NpU  OBWXEHUM BOKPYr u3rmba Tpybbl, cpeda, BbiTekawwaa wu3 Tpybbl,
COMPOTUBMSIETCA YMEHbBLUEHNIO BEPTMKANBbHOW COCTaBMAKLLEN OBWKEHUS, Tonkasa Tpyoy
BBepX (pucyHok 1.9). 310 npuBoAUT K 3akpy4umBaHuio Tpybbl (pucyHok 1.9). Korga Tpyba
ABWXXETCS BHM3 BO BPEMSI BTOPOW MONMOBWHbLI LMKNa KonebaHusi, oHa 3akpyyMBaeTcs B
NPOTUBOMOSIOXKHYK CTOPOHY. JTO 3aKpy4ymBaHMe HasbiBaeTcsa achdektom Kopmonuca.

B
. 75

PucyHok - 1.8 — Cunbl, gencTeytowime Ha TpyOy npu ABUXKEHUM BBEPX

Mcxops n3 BTOporo 3akoHa HbloTOHa, yron 3akpyyumBaHus TpyObl gatymka npsiMo
nponopuMoHaneH macce u3MepsemMon cpedbl, npoxogswien 4vepe3d Tpydby B eaunHuLy
BPEMEHN. DNEKTPOMarHUTHbIE KaTyLIKU-OEeTEKTOPbI, PacnonoXeHHbIe C KaXO4on CTOPOHbI
TpyObl, CHUMAIOT CuUrHan, COOTBETCTBYHOLIMN KonebaHmam Tpybbl. MaccoBbii pacxoq
onpegensieTcsa nyTemMm U3MepeHus BpEMEHHOW 3afepXKKu Mexay CUrHanamu OeTeKTOpPOB.
Mpn OTCYTCTBMM NOTOKA 3aKpy4ymBaHus TpyObl HEe MNPOMCXOOUT, U Mexay CcurHanammu
AETEKTOPOB HET BPEMEHHOW Pa3HOCTMW.
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Cuna
BO3ENCTBUS

Yron
3aKpydmnBaHus

\
\
v U Coma

BO34EenNcTBudA

PucyHok 1.9 — Tpyba gatumnka n napa cus, npMBogsLLas ee K 3akpy4ymBaHuo

Mpn HanuumMu noTtoka TpyGa 3akpyyMBaeTcs, NpU 3TOM BO3HMKAET pPas3HOCTb MO
BPEMEHM B MOCTYMMEHNM ABYX CUIHANOB MO CKOPOCTW. OTa pasHuua BO BpeMeHU MpsMo
nponopuMoHanbHa MacCcoBOMY pacxoay.

Ans namepeHus TemnepaTtypbl NpoTeKaloLwen cpedbl, a Takke ANs BblYNCIEHUS
npuBEe4EHHON MMOTHOCTM W NPUBEAEHHOrO OOBbEMHOrO pacxofja BHYTpM Kopnyca
pacxogomepa K Tpybke npukpenneH gatyumk temnepatypsbl (TCI).

1.4.8 Bbibop TMnopa3smepa pacxogomepa

OgHnM M3 BaXXHEWLLMX YCNOBWUIM LWITATHOW paboTbl pacxogomMepa M NOofyYeHus
AOCTOBEPHbIX pe3ynsTatoB M3MEPEHUn pacxoda M3MepseMon cpefbl SBMseTCs BbIOOP
ONTUMarbHOro TUNopasmepa gaTynka, OCHOBHbIMU KPUTEPUSIMU KOTOPOTO CIyXar:

— COOTBETCTBUE UCXOAOHBIX AaHHbIX, MPUBEAEHHbBIX B TEXHUYECKUX TpeboBaHMsX Nno
yCTAHOBKE pacxogomepa, pearibHbIM TEXHONOIMMYECKMM napameTpam (auanasoH
pearbHbIX pacXxodoB, Nepenaz AaBreHns B MarucTpanm);

— AnameTp ycnosHoro npoxoga (Ay) TpybonpoBoga maructpanu;
— OUEeHKa OONOMHUTESNbHbBIX rMApaBnMyeckux noTepsb;
— Hanu4ne B MarncTpanu arieMeHTOB aBTOMATUKN N PEryNMpoBaHuS.

Mpn aHanun3e TexHUYecknx TpeboBaHMM Ha YCTAHOBKY pacxogomepa, Heobxoaumo
pacnonaratb CBe4eHUAMM O pearnbHbIX NapameTpax uamepsemon cpeapl B Tpybonposoae
M paccmatpumBaTb WX B KOMMMEKCe, YYMTbiBas TEMSOBYK Harpy3ky Ha OObEKT WU
TemnepaTtypHbI rpacuk (oNsi CMCTEM TENNOCHAbXeHMUs1), KONMMYEeCTBO BOOOPAa30OpPHbIX
YCTPOWCTB (4Nst CUCTEM ropsaYero 1 XonogHoro BoAOCHabXeHMs) N pexnmbl NOTpebneHus.

[y TpybonpoBoga 3ayacTyl 3HauuTenbHo 6Gonbwe [y  MOHTUpyemoro
pacxogoMepa, [MOCKOMbKY pearnbHble pacxodbl, Kak npaBwusiio, MeHbLle pacyeTHbIX
BEMMYNH, @ OUHAMUYECKNA OMana3oH pacxogomepa AOCTaTOMHO BENWK And npoBeaAeHus
N3MEPEHNN B LUMPOKOM obrnacTu pacxogoB. [103TOMy Henb3si OTOXAECTBNATL AMAMETP
YCNOBHOro npoxoga TpybonpoBoaa ¢ AuaMeTpoM YCNOBHOMO Npoxoda pacxogomepa.

Mpn pasHbix Oy TpybonpoBoga wm pacxogomepa ANA YCTaHOBKW NOCMeOHEro B
MarucTpanb MOryT ObITb UCMOMb30BaHbl KOHUYECKNE MepexoaHukn. LleHTpanbHbI yron
KOHyca He gomkeH npesbiwaTb 30 rpagycos. NMpu aTtom obecneymBarTCss MUHUMArbHbIE
notepu aaeneHus B Tpybonposoae. KoHnyeckmne nepexogHukn MoryT 6biTb NOCTaBMEHbI B
KOMMJSIEKTE C pacxO4oOMepoM (KOA 3aKasa CM. B NpUoxeHum A).

Mpy oOueHKe [OMNOMHUTENbHbLIX [MAPABNUYECKUX MOTepb, OBYCMNOBMNEHHbIX
YCTaAHOBKOW pacxogoMepa, BakHbIMY MoKasaTensamMu ABMATCA 3HaYeHMsa pacrnonaraemoro
Hamopa W nepenaga QnOaBneHus B Tpybonposode. MeHbllee COMPOTUBINEHNE WUMeEeT
pacxogoMep, AMaMeTp YCMOBHOMO Mpoxoda KOTOporo Onwke K AMameTpy YCrOBHOIO
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npoxoga TpybonpoBoga, HO npu cobniogeHun pekoMeHAauuh Ha  YCTaHOBKY
npeobpasoBaTtenss u obecneyYeHMM BbLICOKOMO KadecTBa MOHTaXHbIX paboT pasHuua
rmapaBnMyeckmx NoTepb CMEXHbIX MO TUNOPA3Mepy pacxogoMepoB BECbMa HEBENUKa.

Bbibupas pacxogomep, HeOOXOAMMO Takke Y4uTbiBaTb HanMyMe B CUCTEME
3MEeMEHTOB aBTOMAaTUKM W pPerynupoBaHUsl, MOCKOMbKY MPU PErynmpoBaHUN MOXET
BO3HMKHYTb TaKOW peXWuMm, Korga pacxod cpedbl MOXeT okasaTbcs B obnactu
MWHMMarnbHOrO pacxoda (Mnv HXe ero) Ansi BbibpaHHOro Tunopasmepa gatyvka.

Takum ob6pasom, npuHUMasi BO BHMMAaHWE BbILLEU3NOXEHHOE W Y4YUTbIBas
NnorpeLwHocTb nameperHn (tabnmua 1.1), HeobxoguMMo CTPeMUTbCs, YTOObI peanbHbIN
pacxof KOHTPONMPYeMOW >XMAKOCTU Haxoaurncsa bnuxe K cepednHe AmanasoHa pacxopa
ANnsa BblIGpaHHOro TunopasmMepa garyuka.

1.4.9 BbI6Op MCNOMHEHNSA MO KOMMOHOBKE

Mocne BbiGopa ponyctumoro [y (n.1.4.8), crnegyeT nonb3ysacb Tabnuuen 1.8
onpefenuTtb Mofenb faTyuka, COOTBETCTBYIOLWY AaHHOMY [ly M CAMCOK OOCTYMNHbIX
MCNONHEHNA MO KOMMOHOBKE [Ania 3aToro pAatyuka. [anee nonb3yscb WHdopmauumen
n.1.4.3.6 1 TexHonornM4yecknmm napameTpamu npouecca crnegyeTr BblbpaTb M3 cnvcka
Hanbonee noaxoasiLee UCMosTHeHNe.

1) PasgenbHo-BbIHOCHOE — RS.

N3mepuTenbHbii MOAyNb pas3MeLLaeTcs OTAeNbHO OT AaTynka — 3TO MOo3BONsAeT
N3MEpPATb pacxod cpeabl ¢ TemnepaTypon Boiwe 125 °C. VIamepuTenbHbIn Mogynb MOXET
OblTb OTHeceH OT faTtymka Ha pacctoaHme o 30 m. UM coeguHsieTcs ¢ gaTyMKoMm
HeBGpoHMpPOBaHHLIM kKabenem. Kabenb MoXXeT ObiTb NOMELLIEH B METANIOPYyKaB.

Moagynb npoueccopa pasmMelwaeTca OTAENbHO OT WU3MEePUTENbHOrO MOAYyns.
MakcumanbHaa anuHa kabensa coctaeBnset 100 m. 310 nossonsieT pasmectute MI BO
B3pblBOOE30onacHon 3oHe. Moaynb npoueccopa MOXHO pasMecTuTb B yAobHOM ans
obcnyxuBaHna Mecte, Hanpumep B AucneTtdepckon. [onycTMMO  MCNonb30BaTb
OpoHMpOBaHHbLIN Kabenb.

Tabnuua 1.8 - BapnaHTbl UICNONHEHNS pacxogoMepa No KOMMNOHOBKE B COOTBETCTBUM C [y

[onycTnMble MCNONHEHUS NO KOMMOHOBKE
Mopenb gartyuka
RS S R [ C M
S002, S003, S005, + + + — + +
S010, S015
S025, S032, S050, + + + + + -
S070, S080, S100, S150
F002, FO05, FO10 + + + - + +
U025, Uos0 + + + + + +
V025, V040, V050, + + + - + +
V080, V100, V150,
V200
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2) PasgenbHoe — S.

ONEeKTPOHHbLIN Npeobpas3oBartenb pasMellaeTcs OTAeNbHO OT JaTtuvMka — 9TO
No3BONdAeT U3MepsTb pacxod cpefbl ¢ Temnepatypon Bbiwe 125 °C. Moaynb npoueccopa
N U3MepUTESbHbIA MOAYMb KOHCTPYKTUBHO O6beauHEHbl. ONEKTPOHHbIN NpeobpasoBaTenb
coeauHsieTca ¢ gaTynkom nuHuen ceasm gnvHon o 30 m. UM coeaunHseTca ¢ gaTynmkom
HeBpoHMpPOBaHHLIM kabenem. Kabenb MOXeT ObITb YrOXeH B METaANNOPYKas.

3) BblHOCHOE — R.

M3mepuTternbHbIi MOAYnb pa3melleH Ha gatymke. Moaynb npoueccopa COeANHEH C
n3ameputenbHbiM  Mogynem kabenem panuHon po 100 M (kabenb MoOXeT ObITb
OpoHMpoBaHHbBIM). JTO No3BONSET pasmectuTb MI1 Bo B3pbiBO6GEe30onacHon 3oHe. Moaynb
npoueccopa MOXHO pa3mMecTuTb B yOoOHOM Ansg obcnyxumBaHuMs MecTe, Hanpumep B
AncneT4yepcKon.

BHUMAHWE: TMpn namepeHnn notoka cpebl ¢ Temnepatypon Hmwke muHyc 40 °C
unu Bbiwe 60 °C, Temnepatypa Kopnyca U3MepuUTeNibHOro Moayrnsa He JOSMKHA OnycKaTbCs
HWwke MuHyc 40 °C n nogHumatbes Bbiwe 60 °C. [na 3Ttoro cneagyet 3akasblBaTb
pacxogoMep B TeMnepaTypHOM WCMOfAHeHuM T wunu npuHumaTb Apyrne mepbl Ans
NOAAEPXXaHUA TeMnepaTypbl N3MEPUTENBHOTO MOAYNSA B AOMYCTMMOM AnanasoHe.

4) UHTerparnbHoe — |.

M3mepuTenbHbIn MOAYNb U MOAYMb npoLeccopa KpenaTcs Ha gatyduke. Ecnun Het
HeobXoAMMOCTUN B pasfenbHOM pasMeLleHuMU, Takasi KOHCTPYKUMS No3BOndeT usbexatb
NPOKMaaKM NMUHUI CBA3N MeXOy 4YacTaMu pacxogoMepa M opraHusauumn KpenneHust ans
MM n MI1. Takke Takoe UCMOMHEHWE MMeeT MUHUMArbHYK LEeHy npu nosiHom Habope
MHTEepPeNcoB N AnanasoHOB NUTAKOLLMX HAMPSXKEHUN.

5) KomnaktHoe — C.

OneKTPOHHbIN NpeobpasoBaTtenb pa3meLLaeTcs B KOMMNAKTHOM KOpnyce Ha AaTyuke.
Pacxogomep He uMeeT uMHOMKAToOpa M OCHALWEH OrpaHMyYyeHHbIM HabopOM BbIXOAHbLIX
curHanoB (0OWH YHMBEpPCAanbHbIN YaCTOTHbLIN/MMMYNbCHLINM/CTATyCHbINA). OBMeH AaHHbIMK
ocywiectenseTcsa 4depe3d wuHTepdenc RS-485 (Modbus RTU). KapTta peructpoB He
oTnuyaetca ot ucnonHeHun |, R, S, RS. Bxogbl otcytctBytoT. OrpaHuMyeH OuanasoH
nUTalLWKUX HanpskeHnn (noctosiHHoe HanpsbkeHne 20..36 B). Pacxogomep B KOMMNakTHOM
WUCNONHEHNUN MMEET MUHUMAsbHY0 CTOMMOCTb M 3aHUMaeT HauMeHbLUMA O0beM, 4TO
yaoOHO Npu NPUMEHEHUN B COCTaBe MOBUITbHBIX YCTAHOBOK, pa3fgaToOYHbIX KOFMIOHOK M T.4.

6) MoHobnoyHoe — M

ONeKTPOHHbIN NpeobpasoBaTtenb pa3MeLLeH HeNnocpeaCcTBEHHO Ha AaTyuke. [laHHoe
WUCNONHEHNE B OTNIMYUN OT KOMMAKTHOMO MMEET MOMHbIn Habop BbIXOAHbLIX CUrHanoB,
aucnnen M eMKOCTHyH KnasuaTtypy. McnonHeHve no nutarowmm HanpsbkeHnam U B
COOTBETCTBMM C Tabnumuen 1.6 NO3BONSET NOAKMOYATL AMEKTPOHHLIM NpeobpasoBaTenb K
PasfiMyHbIM UCTOYHMKAM 3NEKTPOIHEPIUN.

1.4.10 MNpn HanMumm B OKpyXawllen cpene cepoBoopoda, PeKoMeHOyeTcA
MCMonb30BaTh JMEKTPOHHbIE ONOKM C OnuMENn «CTOMKOCTb 3NEKTPOHHOro 6noka K
BO3ENCTBUIO CepoBogopodar». YnydlleHne 3KcnnyaTauuoHHbIX CBOWCTB LOCTUraeTcsa 3a
CYET HaHEeCEHUs1 Ha antoMUHMEBLIE YaCTW Kopryca MOKPbITUS YCTOMYMBOIO K BO34ENCTBUIO
cepoBogopoa. Bce He nokpbiBaemble geTtanu Koprnyca BbINOSIHEHbI U3 HepKaBerLen
ctanu. PeanHoBble ynnoTHeHNA, obecneynBaroLme repMeETUYHOCTb Kopryca 3f1eKTPOHHOIO
Gnoka, M3roToBMEeHbl U3 PE3NHOBOM CMECU CTOMKOW K cepoBogopoay. [levatHble nnaTtbl
pacxogomMmepa noKpbITbl AONOMHUTENBHBIM CROEM 3aLLUMTHOMO naka.

1.4.11 Pacxogomepbl C OnNuuen «CTOMKOCTb 3fIEKTPOHHOrO Grnoka K BO3OENCTBUIO
cepoBogopoaa» paccyuTaHbl Ha OnUTenNbHY0 paboTy Npu coaepxaHum cepoBogopona B
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okpyxatowen cpege o 10 mr/m3, B aBapunHon cutyauumn - go 100 mr/m3 B TedeHune He
bonee 3 vacos.
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1.5 Mapkupoeka

1.5.1 MapkupoBka pacxogomepa npou3BoOANTCS Ha nacrnopTHoO-
cepTUUKaALMOHHBIX Tabnuukax, MPUKPENnfEeHHbIX K KOpnycy AdaTyvMka W 3MNeKTPOHHOro
npeobpasosatenda, no TP TC 012/2011 wn TOCT 31610.0. Buma nacnopTHo-
cepTudUKaUMOHHbIX Tabnuyek npuBegeH Ha nucte 6 pucyHka [.1 (npunoxexve [).
[aTumK 1 aNeKTPOHHbIN NpeobpasoBaTenb UMEKT eanHbIA 3aBoAckon Homep («3aB. Noy),
NO3BONAOLLNA OAHO3HAYHO OrnpeaenuTb NPUHAANEeXHOCTb YacTen OAHOMY U3AENuIo.

1.5.2 MapkupoBKa gartymka coaepXuT cneayroLLyo MHopMaLnio:
— TOBapHbIN 3HaK NPeanpuATUA-N3roToBUTENS;
— 3HaK yTBEPXOEeHUs Tuna cpeactea UaMepeHui;
— MoJenb AaTyuka;
— [laTa BblNycka 1 3aBOACKOM HOMep pacxoaomepa;
— TEXHUYECKNE XapaKTEePUCTUKN:
e TUnopasmep («Ody»);
e HOMMHanNbHbIN pacxoq («Pacxony);
e MaKcMmarbHOE AoNyCTUMOE AasrieHne cpeabl («Pmax»);

* MUHUMaAJ1bHaA U MakCuMaribHaa gonyctuMble TeMnepaTypbl cpebl
(«tmsm.cpenbl»);

e Krnacc TOYHOCTU («Kn. TOYHOCTUY);
e TEeMMepaTypHbIN Anana3oH oKpyxatowen cpeabl («Tay);
e cteneHb 3awmTbl no FOCT 14254 («IP67»);

— MapK1UpoBKa B3pbIBO3aALLUTHI;

1.5.3 Ha kopnyce gaTymnka CTperkon ykasaHo HopMasnbHOe HanpasfieHne noToka.

1.5.4 MapkupoBka Moaynsi npoueccopa CoAepPX T CrneayoLLyo NHpopMaLnio:

— TOBapHbIN 3HAK NpeanpuUATUS-U3roToBUTENS;

— 3HaK YTBEPXAEeHUS TUna cpeactsa n3mMepeHni;

— ucnonHeHue M1, Hannyme nHamkaTopa;

— [aTa BblNyCcKa 1 3aBOACKOW HOMEP pacxo4oMepa;

— TEXHUYECKME XapaKTEPUCTUKN:
e BbIXOOHbIE CUTHanbI;
e HanpsbkeHne nutaxusa (Unut);
e cTeneHb 3awmTtbl no FOCT 14254 («IP65» nunu «IP67»).

— MapKMpoOBKa B3pbIBO3ALLMUTHI;

— [JuManasoH TemnepaTtypbl okpyxatowen cpeabl Buaga: -40°C < Ta < +60°C,;

— npegynpeauTensHyo Hagmuce «HE OTKPbIBATb MOL HAMNPAXEHWMEM BO
B3PbIBOOINACHOW 30OHE»
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1.5.5 Mapkuposka M comoepxuTt crnegyoLlyo nHopmMaumio:

— nucnonHeHne M (B COOTBETCTBUM C UCMNONTHEHMEM pacxogomMepa No KOMMNOHOBKE);

— [laTa BblNnycka 1 3aBOACKOM HOMEpP pacxooomepa;

— MapKMpoBKa B3pPbIBO3aLLUTDI;

— AManasoH TemnepaTypbl okpyxatuwen cpeapbl Buaa: -40°C < Ta < +60°C,;

— cteneHb 3awmTbl Mo FOCT 14254 («IP65» unn «IP67»);

— npeaynpegutensHyto Hagnuce «HE OTKPBIBATb MNMO4 HAMPAXEHWEM BO
B3PbIBOOMNACHOW 30HE»

1.5.6 lpu pasgensHoOM wucnonHeHun pacxogomepa (S), korma MM wn UM
BbIMOSIHEHbI B OOHOM  KOPMNyCe, MapKMpOBKa 3reKTPOHHOro npeobpasoBaTens
BbINOSHAETCA Ha Tabnuuke, NpukpenneHHon K kopnycy 3. MapkMpoBka CoaepXuT Bce Te
Xe cBegeHnsa, 4to 1M ana MI. MapkvpoBka B3pblBO3alLUTbl COOTBETCTBYET BUAY
B3pbIBO3aWmMThl M, T.K. BbIXogHbIMM Liensmun 3l aBnstoTca BoIxogHble uenu M.

1.5.7 3Hak X, CTOALWMIA MNOCre MapKUPOBKU B3pbIBO3aLLUMTbI O3Ha4aeT, 4To Mpu
aKcnnyatauun nagenus Heobxoaumo cobnogate cnegyrowme ocobble yCnoBus:

1) pasmelleHne Un3MepUTENbHOrO MOAYNst U MoAgyns npoueccopa B COCTaBe
pacxogomepoB maccoBbix IJIMETPO-®nomak Ha TpybonpoBoae OOMKHO MCKMYaTb UX
neperpes unu nepeoxnaxgeHne, BCNeacTBME BO3OENCTBUSA HA HUX TEMSOBOro MnoToka
n3mepsieMoun cpeabl;

2) aNeKTPOHHbIN NpeobpasoBaTenb LOMKEH NPUMEHATLCA C CePTUPULNPOBAHHBIMU
kabenbHbIMM BBOZaMW W 3arnylkamu, KoTopble obecnevvBaloT HeobxoouMmbld BuA U
ypoBeHb B3pblBO3awmThl. KabenbHble BBOAbI AOMKHbI MMETb pabounin TemnepaTypHbIN
AananasoH u crteneHb 3awmtbl obonoykn no [OCT 14254-2015, COOTBETCTBYIOLLNN
YCIOBUSIM 9KCMyaTaumm arnekTpoHHOro npeobpasoBarens;

3) TemnepaTypHbI Knacc gatyvka onpeaensieTcsi B 3aBUCUMOCTM OT TeMnepaTypbl
N3MepsieMOon cpefbl U 3aBUCUT OT YCIOBMI IKCMyaTaumu.

1.5.8 Wpudptel UM  3HaKN, NpUMEHsieMble ONA  MapKUPOBKW,  OOSTKHbI
cootBeTcTBOBaTh TpeboBaHnAM MOCT 26.020 1 KOHCTPYKTOPCKOW JOKYMEHTauuu.

1.5.9 Ha kaxpgyto notpebutenbckyto Tapy (KapTOHHYHO KOpOOKy) OormkHa ObiTb
HakneeHa 3TUKeTKa, codepiKallas crnegyoLyo MHopMaLumio:

— TOBapHbIN 3HAK UM HaMMEHOBaHWe NPeanpUsaTUS-U3roTOBUTENS;
— HaMMeHOBaHWe U MOAEeNb PacXxoAoMepa;

— ro BbINyckKa;

— wTtamn OTK.

1.5.10 TpaHcnopTHaa mapkupoBka cooTtBeTcTByeT [OCT 14192, TpebGoBaHuAM
NMOCTaBKM U COAEPXKUT:

— OCHOBHbI€, JOMNOSTHUTESbHbIE N MHAOPMALMOHHLIE HAAMNUCHK;
— MaHUNYNAUMOHHbIE 3HaKW, O3Hadvawwme "Xpynkoe - ocTtopoxHo!", "Bepx",
"Bbepeyb oT Brarn".

1.5.11 MapkupoBka TpaHCMOPTHOW Tapbl MPOU3BOAMTCA OKpackon no TpadpapeTty
unn gpyrmmu  crnocobammn B cootBetctBUM € [OCT 14192 n 4depTtexamu 3aBoga-
N3rotToBUTENS pacxogomepa.
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1.6 Ynakoeka

1.6.1 KoHcepBauus n ynakoBka nponsBoasaTCA NO KOHCTPYKTOPCKOW JOKYMEHTaUumn
B cooTBeTcTBUM € TOCT 9.014 (BapuaHT 3awmTbl B3-0).

1.6.2 [onyckaeTcs ynakoBka MOHTaXHbIX YacTenh pacxogomepa B OTAESNbHbLIN
ALLMK.

1.6.3 B KkaxgblM SAWMK BKNagblBaeTCcad YNakoOBOYHbIM - JIACT, coAepXxawium
cnegyoLine ceefeHus:

— HauMeHOBaHWe 1 ycroBHoe 0603Ha4YeHNe NOCTaBNSIEMOro PpacxogomMepa;
— AaTy ynakoBKW;

— noanucb 1 WwTtammn OTBETCTBEHHOIO 3a YNakKOBKY U WUTAMMN TEXHUYECKOINo KOHTPOIA
npeanpuAaTnA-m3rotoBUTENA.

1.6.4 B nepBbin 4AWMK naptumM OTNpaBNAeMON NPOAYKUMW  BKagblBaeTcs
conpoBoanTenbHas OOKYMEHTauusi C ykasaHMeM B HeW HauMeHOBaHWA M KonudecTsa
oTNpasfisieMon NPOAYKLUUN U HOMEPOB ALLMKOB.
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1.7 ObecneyvyeHue e3pbiso3aujuweHHocCmu
1.7.1 ObecneyeHne B3pbIBO3ALLUNTLI AATHNKOB.

1.7.1.1 3Hak «X», cnegywwun 3a MapKUPOBKOM B3pPbIBO3ALUUTBEI KOMMOHEHTOB
pacxogomMmepa, O3Ha4aerT:

- pasmelleHne U3MepuTenbHOro MoAyns W MoAyns npoueccopa B CcOCTaBe
pacxogomepoB maccoBbix IJIMETPO-®nomak Ha TpybonpoBoae OOMKHO MCKMYaTb UX
neperpes unu nepeoxnaxgeHve, BCeACTBME BO3OENCTBUSA Ha HUX TEMMOBOro MnoToka
n3mepsiemMoun cpeabl;

- 3NEeKTPOHHbLIN NpeobpasoBaTtenb AOMKEH MPUMEHATLCS C CePTUULMPOBAHHLIMA
kabenbHbIMM BBOZaMW W 3arnywkamu, KoTopble obecneyvBaloT HeobxoouMbid BuO W
YypOBeHb B3pbiBO3almThl. KabenbHble BBOAbI OOMKHbI MMETb pabounii TemnepaTypHbIv
AananasoH u crteneHb 3awmtbl obonoykn no OCT 14254-2015. COOTBETCTBYIOLLNI
YCNOBUAM 3KCMyaTaumm aneKTpoHHOro npeobpasoBaTtens;

- TeMnepaTypHbIN Knacc gaTynka onpegensercsi B 3aBMCMMOCTU OT TeMnepaTypbl
N3MepsieMONn cpefbl M 3aBUCUT OT YCINOBUI 3KCMnyaTauuu;

- uckpobe3onacHOCTb AdaTyvMka [OOCTUraeTcss npu  ero  MOOKIHOYEeHUN K
nckpobesonacHbIM LiensiM  3NeKTPOHHOro npeobpasoBatensd BXoddwero B COCTaB
cyeTymka-pacxogomepa AJIMETPO-®dnomak.

1.7.1.2 JaTumnkun BXogsme B COCTaB pacxogomepa ¢ UCMONTHEHNEM NO KOMMOHOBKE
I, M, R, S, RS nmeltoT Bug B3pbiBO3aLUTbl «MCKpobe3onacHas anekTpuyeckas uenb «i» no
MOCT 31610.11-2014. BapbiBo3alumTta obecneunBaeTcs BbINONIHEHNEM MX KOHCTPYKLMK B
cootBeTcTBMM C TpebosaHuammn [OCT 31610.0-2014. MapkupoBKka B3pbIBO3aALLMUTHI
AaTyvka onpegensieTcsa ero TemnepaTypHbIM UCMOMHEHNEM:

— ucnonHeHne U — «OEx ia IIB T6..T4 Ga X» nnu «0Ex ia IIC T6..T4 Ga X»;
— ucnonHeHne S — «0Ex ia lIB T6..T3 Ga X» unn «0Ex ia lIC T6..T3 Ga X»;
—ucnornHeHne T — «0Ex ia IIB T6..T2 Ga X» nnu «0Ex ia IIC T6..T2 Ga X».

[atyuk pacxogomepa ¢ UcnonHeHnem no komrnoHoske C nmeeT BUA B3pbIBO3ALLUTHI
«uckpobesonacHas anektpuyeckas uenb «i» no FOCT 31610.11-2014. MapkupoBka
B3pbIBO3awmnThl Aatymka no NOCT 31610.0-2014 B 3aBMCUMOCTM OT TEMMNEPATYPHOro
NCNOMHEHUS:

— ncnonHeHne U — «0Ex ia IIB T6...T4 Ga X»;
— ncnonHeHne S — «0Ex ia lIB T6...T3 Ga X».

1.7.1.3 Jatunk pacxogomepa obecrneumBaeT B3pbiBOOE30NacHOCTbL Npu paboTte B
cMmecn rasoB M napoB ¢ Bo3gyxoMm kateropum IlA, [IB, IIC, TemnepaTypHbIn Krnacc
onpegenseTcs B 3aBMCMMOCTU OT TeMMepaTypbl U3MepsemMon cpeabl.

1.7.1.4 Bug B3pbIBO3aLWMTbl «MCKpobe3onacHas anekTpuyeckas Lenb» AoCTUraeTcs
32 CYeT OrpaHM4YeHus BbIXOAHbIX MapamMeTpoB anekTpudeckux uenen 3l (UM),
NPUMEHEHNSA CUMOBbIX 3NEKTPOMArHUTHbIX KaTylwek BO30y>KAEHMSA C BbICOKMM BHYTPEHHUM
conpoTuBneHneMm, BbidOpa WHAYKTUBHOCTM W3MEPUTENbHbIX KaTylek, a Takke
NPUMEHEHNA TEPMOPE3NUCTOPOB C MarnbiMn peakTUBHbIMK NapameTpamu (tTabnuua 1.96).

1.7.1.5 BxogHble anekTpuyeckMe napameTpbl Ans uenen Katywek Bo30yXaeHus
ykaszaHbl B Tabnuue 1.9, ona u3MmepuTenbHbIX KaTywek u TepmonpeobpasoBatens
conpoTmBneHna ykasaHbl B Tabnuue 1.10.
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Tabnuuya 1.9
Lj He Cive |MakcumanbHoe|MakcumanbHbin[MakcumansHas
Monens Gonee, M| Oonee, H® BX0oA4HOE BXOOHOW TOK BXoOHas
naTunka Hanps>xeHue (), A MoLLHoCTb (Pj),
(Up), B BTt
IIB {[e:
S002, S003,

S005 4.0
S010, S015 8,8

S025 2,5

S032 5.0 2 17,4 0,12 | 0,06 0,5
S050, S070, 82
S080, S100 ’

S150 9,8
F002, FOO05,

F010 4,5 2 17,4 0,12 | 0,06 0,05
U025, U050 8,8 2 17,4 0,12 | 0,06 0,05
V025, V040 4,5

V030 88 2 17,4 0,12 | 0,06 0,05
V080, V100, 98
V150, V200 ’

Tabnuuya 1.10
LiHe | CiHe |MakcumanbHoe|MakcumanbHbii|MakcmmanbHas
Lens bonee, | bonee, BXOQHOE BXOJHOMN TOK BXogHasi
MIH HD HanpsxeHne (1), A MoLuHocTb (Pj),
(U), B BTt
aweputenshas | 44 | 4 35 0,006 0,06
KaTyLlka ’ ’ ’
Tepmonpeobpa3soBarternb 0.01 1 35 0.006 0.06
COMpPOTUBIIEHUSA ’ ’ ’

1.7.2 OBecneyeHne B3pbIBO3ALLNTLI 3AMNEKTPOHHOrO npeobpasosatens (3l1) c
ncnonHeHnem no komnoHoeke I, M, R, S,RS.

1.7.2.1 3l pacxogomepa mcnonHeHus no komnoHoBke |, R, RS coctont n3 gpyx
YyacTemn KOTopble MMEKT COBCTBEHHYIO EX-MapKMpOBKY:

e UNameputenbHbii mogynb (UM);
e Mogaynb npoueccopa (MI1).

1.7.2.2 3 wncnonHenHnsa no komnoHoBke S, M, a Takke WM wucnonHeHuss no
komnoHoBke |, R, RS umetoT cnegyowme Buabl B3pbIBO3aLLNTbI: «B3PbIBOHENPOHMLAEMas
o6ono4yka» no MOCT IEC 60079-1, BbixoaHas «Mckpobe3onacHas anekTpuyeckas Lenb «i»
no NOCT 31610.11. BspbiBo3awmTta obecneymBaeTcsl BbINOSIHEHWEM KOHCTPYKUUN B
cootBetcTBUM C TpeboBaHnammn [OCT 31610.0. OnekTpoHHbI npeobpasoBaTenb U
N3MepUTENbHbIA MOAYMb UMEKOT CNeayoLLyo MapKUPOBKY B3pbIBO3ALLMUTHI:

1Ex db [ia Ga] IIB T6 Gb X unun 1Ex db [ia Ga] IIC T6 Gb X.
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1.7.2.3 M1 wncnonHeHnss no komnoHoBke |, R, RS wumeer cneaywowmn BuAa
B3pbIBO3aLWMTLl:  «B3pblBOHENpPOHMUaemass obonovka» no [OCT |IEC 60079-1.
B3pbiBo3awumta obecnevmBaeTcs BbINOMHEHMEM KOHCTPYKLUMM MOAYNSA B COOTBETCTBUM C
TpebosaHnamn TOCT 31610.0. Mogynb npoueccopa UMEET CreayrLylo MapKUpPOBKY
B3pPbIBO3ALMThI:

1Ex db I[IB T6 Gb X unu 1Ex db IIC T6 Gb X.

1.7.2.4 3l pacxogomepa obecnevnBaeT B3pbIBOOE30NACHOCTL Npy paboTe B cMecu
rasoB v nNapoB ¢ Bo3ayxom kateropuu IIA, 1B, IIC rpynnel T6.

1.7.2.5 Bug B3pbIiBO3aWUTLI «B3PbIBOHENPOHUL@EMaa obonoyka» Il gocrturaerca
3a CYeT KOHCTPYKUMK npeobpasoBatens, napaMeTpbl B3pbIBOHENPOHULAEMbIX COEANHEHUI
KoTtoporo cootBetcTBytoT TpeboBaHusam [OCT [EC 60079-1. B3pbiBOHENPOHULaEeMas
obornoyka npeobpasoBaTtens BbiAep>KMBAET AaBreHMe B3pbiBa W UCKMOYAET ero nepegady
B OKPY>KaloLLLyHO B3pbIBOOMNACHYO cpeay.

1.7.2.6 Cpeactea obecneveHnss B3pbiBO3aWUTbl BMAA «B3PbIBOHEMPOHULAEMas
obonoyka» 3aBUCAT OT UCMNOSTHEHUST pacxogoMepa No KOMMNoHoBke (YacTu Al moryT 6bITh
BbIMOSIHEHbI B O4HOM KOPMNyCce Uinn B OTAENbHbIX KOpnycax).

1.7.2.6.1Mpn BbINONHeHMM 4actenm Il B ogHOM kopnyce (MCMNOMHEHWEe no
kKomnoHoBke S n M) B3pbiBO3aLumMTa obecnevmBaeTcs cpeacTsaMmmn, NpeacrtaBneHHbIMU Ha
nucte 1 pucyHka [.1 v pucyHke [.2 (npunoxexuve ).

1.7.2.6.2Mpn BbINONHEeHUN 4Yacten Il B OTAENbHbLIX KOpMycax B3pblBO3alMTa
obecneyvBaeTcsa cnegylowmmMm cpeactsamu.

1.7.2.6.2.1 Onsa VUM, pasmeLleHHOro otaenbHO (UCrnonHeHne no koMmnoHoBke RS),
B3pblBO3aLWmTa obecnevmBaeTcs cpeacTsamu, NpeacTaBneHHbIMU Ha nucte 2 pucyHka .1
(npunoxeHune ).

1.7.2.6.2.2 [Onsa M, pasmeLleHHOro Ha gatyuke (McrnonHeHns no komnoHoske |, R),
B3pblBO3aLWmTa obecnevmBaeTcs cpeacTsamn, NpeacTaBneHHbIMM Ha nucte 3 pucyHka [.1
(npunoxenune [).

1.7.2.6.2.3 Ons MI B3pblBO3aLLMTa obecneumBaeTcs cpencreamu,
npeacTaBneHHbIMU Ha nucte 1 pucyHka [.1 (npunoxerne [).

1.7.2.7 Bug B3pbiBO3alWNTbl  «UCKpobesonacHasa anektpuyeckas uenb» WM
pacxogomMmepa obecneunBaeTcs creayrowmnumMm cpeacTeamu:

e 3a C4yeT OorpaHmn4eHna BbiIXOOHbIX NAapaMeTpoB AJ1IEKTPUHECKNX uenen UM,

e OrieKTpuYeckasi Harpyska arieMeHTOB CxeM npeobpasoBaTtens He npeBbiwaeT 2/3 nx
MacnopTHbIX 3HAYeHWI, a MakcumarnbHasi Temnepartypa Harpeea B HOPMarbHOM U
aBapuMMHOM pexumax paboTbl YCTPOMCTBA He MNpeBblllaeT TemrepaTypsl,
AONyCTUMOW AN ANeKTpoobopyaoBaHUS TeMnepaTypHoro knacca T6;

e 3rEeKTpUYEeCKMe 3a30opbl, NYTU YTEYKU M MPOYHOCTb M3OMAUUK MEXOy dremMeHTamu
nckpobesonacHom uUenn U KOprnycoM npeobpasoBaTensi  COOTBETCTBYHOT
TpeboBaHmsam OCT 31610.11;

e TMpPUVMEHEHHble KOHCTPYKTMBHblIE  MaTepuanbl COOTBETCTBYHOT TpeboBaHUSIM
PPVKUMOHHONM UCKpOGEe3onacHOCT U cTaTudeckoMy anektpudectsy no [OCT
31610.0;

e 3IEKTPOHHbIE KOMMNOHEHTbI cxeMbl VIM 1 TokonpoBoasLume AOPOXKKM NaT NOKPbIThI
N30NAUMOHHBIM JTaKOM, BHELLUHEE MOAKMYEHUE BbINOSTHEHO 4Yepe3 repMeTUYHbIN
pasbeM, BCe TOKOMPOBOASALIME dMEeMEHTbl 3aKmntoveHbl B 0O60NOYKY CO CTEMNEeHbIo
3aWwmnTbl He HWXe IP 65.
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1.7.2.8 NameputenbHbIN MOAYSb pacxogoMepOB B3pbIBO3aALLMLLEHHOMO UCMNOSTHEHUS
Ex umeet anekTpudeckne napameTpbl MCKpobesonacHoM Lienu YpoBHS ia, NpuBEeAEHHbIE B
Tabnuue 1.11.
Tabnuuya 1.11

M MaKCUMATTbHbI MakcumanbHas
aKCcnmMaribH N . BbIXogHas
Lo, MIH Co, Mk® | oe BbIXoa4HOE 7 (ol el MOLLHOCTb (PO),
nanpskerme | TOK (lo), MA BT
Uo), B
IIB IC IIB IC (Uo) 1B 11C 1B 11C
Katylka 10,2 0,1 0,035 17,3 118 | 59 | 051 | 0,255
BO30y>XaeHns
Katyluka 100 | 50 | 0,1 | 0,04 34,6 4,48 0,039
nsMeputenbHas
Tepmonpeobpas
oBaTenb 100 | 50 | 0,1 | 0,04 34,6 5,5 0,05
COMNPOTUBIEHMUS

1.7.29 Ha «kopnycax patuumka u 3l wumerotca Tabnuykm C  ykasaHueM
YCTaHOBIIEHHON MapKUPOBKN B3PbIBO3ALLMUTLI U1 HEOBXOANMBIX TEXHUYECKUX NapaMeTpoB B
cootBeTcTBMM € TpeboBaHuamu MOCT 31610.0.

1.7.3 OBecneyeHre B3pbIBO3aALLMUTBLI 3MNEKTPOHHOrO npeobpasosatena (3l1) c
ncnonHeHnem no komnoHoske C.

1.7.3.1 3l pacxogomepa UcnonHeHus no komnoHoske C nmeeT BMA
B3pbIBO3aLMThl «B3pbIBOHENPOHMUaemMada obonodka «d» no FOCT IEC 60079-1-2013, n
«unckpobesonacHas anekTpudeckas uenb «i» no FOCT 31610.11-2014. KoHcTpykuus
Kopnyca un otaenbHblx Yacten 3l BbinonHeHa ¢ yyeTtoM obwmnx TpebosaHmin FTOCT
31610.0-2014.

1.7.3.2 31 B 3aBUCMMOCTM OT TemnepaTypHOro MCMOMHEHUS UMEET crneayoLLyro
MapkMpoBKy B3pbiBo3awnTbl no MOCT 31610.0-2014:

— ncnonHexne U — «1Ex db [ia Ga] IIB T6...T4 Gby;
—ncnonHeHne S — «1Ex db [ia Ga] IIB T6...T3 Gb».

1.7.3.3 Bua B3pbIBO3aLLNTLI «B3PbIBOHENPOHMLUAEMas 06004ka» 3afeKTPOHHOIro
npeobpasoBartensa JOCTUraeTcs 3a CHeT NPUMEHEHUS Kopnyca BblAep>KUBaKOLLErO
AaBrieHne B3pbiBa U UCKITHOYAIOLLYIO ero nepegady B OKpy»XatoLLyto B3pbIBOOMACHYO cpeay.

1.7.3.4 Bug B3pbIBO3aWMTbl  ««UCKpobesonacHaa anekTpudeckass uenb  «i»
obecneymBaeTcs 3a CYET OrpaHM4YeHus TOKa W HanpsbkeHust BbIXOAHbIX uenen 3l go
3Ha4YeHun, obecne4ymBatoLmx Koa(ppuumneHT nckpobesonacHocTu 1,5 ansa
anekTpoobopynosaHua nogrpynnsl 1B no NTOCT 31610.11-2014. Onektpuyeckne uenu
AaTyunka, NOAKIMYEHHOro K BbIXxOAHbIM uenam 3l He cogepaT anemMeHTOB, CNOCOBHbIX
HakannMeaTb SHEPruIo, ONacHy A9 NoAXKUraHus rasos kateropum |IB.

1.7.3.5 B3pbiBo3awmta obecneumBaeTcs cpeacTBamu, nNpeactaBfeHHbIMU  Ha
pucyHke [1.3

1.7.3.6 Ha «kopnycax patumka u O3ll wumeroTca TabnuMyknm C  yKasaHuem
YCTaHOBMEHHOW MAapKMPOBKM B3PbIBO3aLUTLI U1 HEOOXOANMbBIX TEXHUYECKMX NapamMeTpoB B
cootBeTcTBMM C TpeboBaHuamm NMOCT 31610.0-2014.
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2 Acnonb3oBaHue No Ha3Ha4YeHUKo

2.1 O6bwue yka3aHusi

2.1.1 [pw nony4yeHnn suiMKka ¢ pacxogoMepoM MNpoOBEpPUTb COXPaHHOCTb Tapbl. B
crny4ae ee noBpexneHus criegyet CoCTaBUTb akT.

2.1.2 T[lpoBepuUTb KOMMIIEKTHOCTb B COOTBETCTBUM C MACMOPTOM Ha pacxogoMep.

2.1.3 B nacnopte pacxogomepa ykasatb JaTy BBOAA B 3KCnsyaTtaumo, HOMep akTa
N paTy ero yTBepXXaeHnsa pykoBoACTBOM npeanpusatusi-notpedburtens.

2.1.4 B nacnopT pacxogoMepa pekoMeHOyeTCs BKMw4vaTbh AaHHble, Kacatolmecs
aKcnnyaTaumm pacxogomepa: 3anucu no OBCNyXMBaHUIO C YKa3aHMEM WMMEBLUMX MECTO
HencnpaBHOCTEM W WX MNPUYMH; [aHHble NEepPUOANYECKOro KOHTPOMS  OCHOBHbIX
TEXHUYECKNX XapaKTEPUCTUK Mpu IKChnyatauuun; AaHHble O MNOBepKe, AaHHble 00
n3mepsieMoun cpeae u T.n.

MpeonpuaTue-n3rotoBuTesib  3aMHTEPECOBAHO B MOMYyYEHUN  TEXHUYECKOW
MHdopMauum o paboTte pacxogomMepa M BO3HUKLLUMX HENoNagkax C Lenblo YCTPaHeHUs UX
B AanbHENLeM.

Bce noxenaHusi no ycoBepLUEHCTBOBAHMIO KOHCTPYKLMM pacxogomepa crneayet
HanpaensaTb B aapec npeanpusiTus-M3roToBUTENS.
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2.2 [loG2zomoeka pacxodomMmepa K UCnosib308aHUIO
2.2.1 Mepbl 6esonacHoCTU

2.2.1.1 MNMpn MoOHTaxe, aKcnnyataumMm, TEXHUYECKOM OOCMY>XMBAHUN N OEMOHTaxe
pacxogomepa Heobxoaumo cTporo cobnogate obuwme npasuna 6esonacHocTw,
yunTbiBatoWwme cneumdmrky KOHKpETHOro Bnaa pabor.

2.2.1.2 Bce onepauun No XpaHeHWo, TpaHCNOPTUPOBaHWIO, MOBEPKE U BBOAOY B
aKcnnyataumm pacxogomepa HeobxoaMmo BbINOMHATbL C cobniogeHnem TpeboBaHU No
3aluTe OT CTaTUYECKOro afleKTpuyecTBa.

2.2.1.3 K MoHTaxy (OeMOHTaxy), aKcnnyaTauuu, TEeXHUYeCKOoMY OOCMy>KUBaHUIO
pacxogomepa [AOIDKHbI [ornyckaTbCs Ivua, WM3y4uBLUME HAacTosiLLee PYyKOBOACTBO MO
aKcnnyaTaumm pacxogoMepa v npolwedlne UHCTPYKTaX Mo TexHuke GesonacHocTu npu
paboTe C arneKTpoTEXHUYECKMMN YCTaHOBKaMMU.

2.2.1.4 3anpeuwjaeTcsa aKcnnyatayusa pacxogomepa npu CHATLIX KpblLKax, a Takke
npu OTCYTCTBUWN 3a3eMIEHNS Kopnyca.

2.2.1.5 3azemnenue Kopnyca pacxogomepa JOJMKHO NpPOn3BOaANTLCA
noacoeaAnHeHneM LWnHbI «3eMnay K 6oNTy KpenneHusa Ha Tpybonposoa.

2.2.1.6 3ameHa, npucoeanHeHne U OTCoeauHEHNEe pacxogomepa OT Marucrpanen,
noaBoAALLNX U3MeEPSEMYI0 cpedy, OOMMKHbl MPOU3BOAUTLCA MPU MOSIHOM OTCYTCTBUM
AaBNeHUs1 B MarncTpansix n OTKNKYEHHOM HanpsbKeHUN NUTaHNUS.

2.21.7Tpn npoBegeHMM MOHTaXHbIX, MYCKO-HaNagovHblXx paboT M peMoHTa
3anpeLlaeTcs:

e OTKpbIBATb KPbILLKX KOPMyca Npuv BKIOYEHHOM NUTaHWUK Lenew;

e 1CNOSb30BaTb HeUcrnpaBHble 3NEKTPONPUOOPbLI, NEKTPOUHCTPYMEHTLI, @ TakkKe UX
npuMeHeHne 6e3 NoAKMIYEHNS K LUMHE 3aLUUTHOMO 3a3eMNEeHMS.

2.2.1.8 INpn npoBeAeHNN MOHTaXHbIX pabOoT OnacHbIMK daKTopaMn ABMAAOTCA:

e HanpsbkeHue nuUTaHus NepemMeHHOro Toka C OeWCTBYHLWWMM 3HadeHnem 220 B wu
Bbiwe, 4Yactoton 50 [ (Nnpu pacnonoXeHuuM BHELIHEro WCTOYHMKA MUTaHuA
npeobpasoBaTens B HENOCPELCTBEHHOM BNNM30CTM OT MECTa YCTaHOBKN);

e 130bITOMHOE faBreHne B TpybonpoBoae;
e OBbLILIEHHAs!, MOHWKEHHAA TeMnepaTypa KOHTPONMPYeMOK Cpeabl, arpeCCUBHOCTb.

2.2.1.9llepeg npoBegeHnem paboT Heobxognmo ybeguTbCss C  MOMOLLBHO
n3mepuTenbHbIX NpMOOpPOB, YTO Ha TPybonNpoBOAE OTCYTCTBYET OMACHOE AN XKWU3HM
HanpsbkeHMe NOCTOSIHHOIO MM NepeMeHHOro TOKa.

2.2.2 Ocobble ycnoBus 3Kcnnyataumm BO B3pbIBOONACHOW 30He
3Hak X B MapKnpoBKe B3pbIBO3aLUMTbl O3HAYaET, YTO MpKU dKCnryaTaumm u3genusi Bo
B3pbIBOOMNACHON 30He HeobxoamMMo cobrogaTth criegyroLme ocobble YCroBUs:

1) pasmelleHMe UW3MepUTENbLHOrO Mogyns WM MoAdynsa npoueccopa B cocTase
pacxogomepoB MaccoBblx JJIMETPO-®niomak Ha TpybonpoBoge AOMKHO
UCKITIOYaTb UX NeperpeB uUnu nepeoxnaxneHne, BCNeACTBME BO3OENCTBUSA HA HUX
TEnsI0BOro NoToka n3MepsemMomn cpeapl;

2) aneKkTPOHHbIM npeobpasoBaTenb LOMMKEH MPUMEHATLCA C CepTUPULMPOBAHHBIMM
KabenbHbIMM BBO4AMW U 3arfywkamu, Kotopble obecnevmBaloT HeobxoauMbi BUS
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N ypOBeHb B3pbiBO3aWNTbl. KabenbHble BBOAbI AOMKHbI WUMETb pabounin
TemnepaTypHbI gMana3oH U cteneHb 3awmtbl obonoyvkm no NOCT 14254-2015.
COOTBETCTBYHOLLMIN YCNOBUSIM 3KCMyaTaLlmm arfekTpoHHOro npeobpasoBartens;

3) TemnepaTypHbIN Knacc AaTyuka onpegensieTcs B 3aBUCUMOCTM OT TemnepaTtypbl
N3MepsieMONn cpefbl U 3aBUCUT OT YCINOBUI 3KCMnyaTauuu;

4) nckpobesonacHOCTb  AaTyvMka  OOCTUraeTcss  Mpu  ero  MNOAKMKYEHMM K
nckpobesonacHbIM LensM 3MeKTPOHHOro npeobpasoBaTtens BXoASLWEero B COCTaB
cyeTymka-pacxogomepa AJIMETPO-®dnomak.

2.2.3 YcTtaHOBKa pacxogomepa

Kaxgbln pacxogomMep MMeeT 3aBOLCKOW HOMep, HasHadYaeMbl npeanpustnem-
nsrotosutenem. Bce uvactm pacxogomepa (AaTyumk, INEeKTPOHHbIM npeobpasosaTens,
cneunanbHbin kKabenb) MMeET MapKUMPOBKY C YKasaHMeM 3aBOACKOro Homepa (n.1.5).
MNepen Havanom yCTaHOBKM pacxogoMepa Heobxoaumo MpOBECTM CBEpPKY 3aBOACKOrO
HOMepa Bcex 4acten pacxogomepa (none «3aB. Ne» nacnopTHO-cepTUdMKaLNOHHON
Tabnuykn [OMKHO coBragatb C HOMEPOM, YKasaHHbIM B MacnopTe). JKcnayataums
pacxofoMepa, CKOMMIEKTOBAHHOIMO M3 YacTel C pasnuyHbiMK 3aBOACKMMU HOMEpPaMU He
gonyckaetcq 6e3 cornacoBaHus ¢ NpeanpuAaTMEM-n3roToBUTENEM.

,D,eIZCTBMFI npn yCtaHoBKe 1 NogKIK4YeHnn pacxogomMepa pas3fnimyaroTca B
3aBNCMMOCTU OT UCMNOJTHEHNA MO KOMMNMOHOBKE.

2.2.3.1 KomnakTtHoe ucnonHeHue (C).

Onepauunsa MyHkT PO
YcTaHoBKa gat4ymka

1 Bbi6op pasmeLleHus 224

2 | NoaroToBka TpybonpoBoaa 225

3 | YctaHoBKa garyuka B Tpy6onpoBos 2.2.6

4 MoakntoyeHne kabenen BHELHMX YCTPONCTB 2.2.14

2.2.3.2 MoHobno4yHoe ucnonHeHune (M)

Onepauus MyHkT P3
YcTaHoBKa gat4ymka

1 Bbi6op pasmeLleHus 224

2 | NoaroToBka TpybonpoBoaa 225

3 | YcraHoBKa gatyuka B Tpy6onpoBoa 2.2.6
MogknyeHne aNeKTPOHHOro npeobpasoBaTens

4 [MogkntoveHne kabenen BHELWHUX YCTPOUCTB 2.2.14

5 MoBopoT ancnnes (npu Heo6xoaNMOCTH) 2.2.15

2.2.3.3 NHTerpanbHoe ncnosnHeHue (1).

Onepauus MyHKT P3

YcTtaHoBKa gaTtymka
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Bbibop pasmeuieHns 2.2.4
Mogrotoeka TpybonpoBoaa 2.2.5
YcTaHoBKa gatyvka B TpybonpoBos 2.2.6

YcTaHoBKa Moayrns npoueccopa

YcTaHOBKa Ha CKOOY Ha JaTymke 2212
MNogkntoyeHne kabensa ons coeaAnHeHUsa ¢ 4aTYNKOM 2.210
(c UM, paamelLLeHHbIM Ha JaTyunKe) (1, 2, 9-16)
MogknioyeHne kabener BHELLUHUX YCTPONCTB 2.2.14
lMoBopoT ancnnesa (npu Heo6xoanMoCTH) 2.2.15

2.2.3.4 PasgenbHoe ncnonHenme (S).

Onepauun4a MyHkT PO

YcTaHoBKa gatymka

1 Bbi6op pasmelleHus 224
2 | NogroToBka TpybonpoBoaa 2.2.5
3 | YcTraHoBKa garyuka B Tpy6onpoBos 2.2.6
4 MNogkntoyeHne kabens ana coegnHenus ¢ Al 2.2.7
YcTaHOBKa 9NeKTPOHHOIo npeobpasoBarens
Bbi6op pasmeLleHus 2.2.11
MoHTax 2.2.12
MNogkntoyeHme kabens ons coeanHeHunsa ¢ 4aTYNKoOM 2.2.10
(1-8, 15,16)
MogkntoyeHne kabenen BHELLHUX YCTPONCTB 2.2.14
[MosopoT ancnsies (npyu HeobxognuMOoCTH) 2.215

2.2.3.5 BbiHOCHOE ncnonHexHue (R).

Onepauus MyHkT P3

YcTaHoBKa gat4ymka

1 Bbibop pasmelleHuns 224

2 | NoaroToBka TpybonpoBoaa 225

3 | YcraHoBKa gatyuka B Tpy6onpoBoa 2.2.6

4 MNogkntoyeHne kabens gna coeanHenmsa ¢ Ml 2.2.10

(1, 2, 9-16)

YcTaHoBKa moayrs npoueccopa
Bbibop pasmeLleHus 2.2.11
MoHTax 2.2.12
MNogkntoyeHme kabens ons coeanHeHnsa ¢ AaT4YNKom 2.2.13

(c M, pasmeLleHHbIM Ha JaTyuke)
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IMogknoyeHne kabenen BHELLIHMX YCTPOUCTB 2.2.14

lMosopoT ancnnesa (npu Heo6xoaNMOCTH) 2.2.15

2.2.3.6 Pa3genbHO-BbIHOCHOE mcnosiHeHue (RS).

Onepauuns MyHKT P3O

YcTaHoBKa faTyvka
1 Bbi6op pasmeLlleHus 224
2 | MoarotoBka Tpy6onpoBoaa 2.2.5
3 | YcraHoBKa garyuka B Tpy6onpoBoj 2.2.6
4 MNopgkntoyeHne kabensa ana coeanHenmsa ¢ M 2.2.°7
YcTaHOBKa U3MepUTENBHOrO Moayrns
Bbi6op pasmeLlleHus 2.2.8
MoHTax 2.2.9
MNogkntoyeHne kabensa ons coeanHeHus ¢ AaT4YNKoMm 2.210
(c UM, paamelLeHHbIM Ha JaT4YnKe) (1-8)
8 MNogkntoyeHne kabens gnsa coeanHenmsa ¢ Ml 2.2.10
(9-16)
YcTaHoBKa Moaynsa npoueccopa
9 | Beibop pasmelieHns 2.2.11
10 | MoHTax 2.2.12
11 | MNMogknoveHne kabensa ana coeguHeHus ¢ M 2.213
12 | MNMogknioyeHne kabenen BHELLHMX YCTPONCTB 2.2.14
13 | MNMoBopoT ancnnesa (npu He06XoaANMOCTI) 2.2.15

2.2.3.7 lMocne ycTaHOBKM pacxogomepa, nepen Havanom U3MepeHust pacxona
HeobXx0AMMO BbINONHUTL Npoueaypy ycTaHoBKM Hyn4A (n.2.2.16, n.2.17).

2.2.4 Pa3melleHne gatymka
2.2.4.1 Bblbop nomeLLeHuns:

- ANs UCMOMHEHU MO KOMMNOHOBKE S, RS — aatumk gomkeH 6biTb pasMeLLEeH B 30HE,
COOTBETCTBYHOLLEN €ro CTENeHN B3pbIBO3ALLMNThI;

- gna wucnonHenmn |, R, C, M — patumk pomkeH ObiTb pasMelleH B 30He,
COOTBETCTBYIOLLEN CTENEHN B3pbIBO3aLLMTbl Mogynen Jl1.

2.2.4.2 NMpaBunbHOEe (PYHKUMOHMPOBaHME pacxogomepa TpebyeT, 4Tobbl €ero
NnoToKkoBble TPYyOKM Bcerga OCTaBanuCb  3anOSIHEHHBIMU  XKUOKOCTbK.  JOTUM U
onpeaenstoTca pekoMeHaaunn no opueHTauum gatymka B NpocTpaHcTBe. PekomeHagyemon
SABNSIETCA rOPU3oHTarnbHas opueHTaums gatuvka (tabnvua 2.1).

[opu3oHTanbHas opueHTauus gaTtdmka «dnar BHM3» obecneymBaeT 3asiBIIEHHYIO
NOrpPeLHOCTb M3MEPEHUs MMNOTHOCTUM >xuakocTn (n.1.2.8). lpu ycTtaHOBKe OaTyMka B
APYrOM MNOMNOXEHUN (fOpM3OHTaNbHO «raroMm BBEPX» WM  BEPTUKaNbHO) MOXET
notpeboBaTbcs Kanmbposka NNOTHOCTN B pabounx ycnosusax (n.2.15.7).

Tabnuua 2.1 — PekomeHgaumm no opueHTaumm gatymka B NpoCTpaHCTBE
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HavnmeHoBaHue PekomeHngauum no
opueHTaLMM Bua opueHTaumm gatymka u opUeHTaLMN AaT4mKa
HanpasfeHne NoToKa cpeabl
JaTtymka [ns »xnakoctun [ns rasa

1. lopusoHTaneLHO
«donar BHU3»

pekomeHayemasi | HegonycTumas

2. BepTukanbHo, .
NoTOK BBEPX

agonyctnmad agonyctnmad

3. [opn3oHTanbLHO
«donar BBEpPX»

HeJonyctumMmas pekomMmeHayemasd

4. BepTukanbHo,

NMOTOK BHU3 ponyctuMas

npu

BbIMONTHEHUN aonyctumas

TpeboBaHum
n.2.2.4.3

lMpumedaHne — B criydae BbiBoga Kabernsi BBepX pekoMeHayeTcs (bopmmpoBaTb NeTto-
BNaroCOOPHUK
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2.243 Mpn BepTUKarbHOM pPacrnofioXeHUN AaTynka U NPOTEeKaHUM >XUAOKOCTU B
HanpasfeHnn CBepXy BHU3 HeOBXOAMMO NpPeaoTBpaTUTbL OMOPOXHEHWe TpyO AaTyuka B
npouecce namepeHun. [Ina atoro HMKe gatymka No NOTOKY HY>XHO OpraHM30BaTb Cy>XEeHue
TpybonpoBoga 1 yCTaHOBUTb BEHTUMb UNK KnanaH (pucyHok 2.1).

HakonutenbHas
eMKOCTb

HaTtunk

HOunadbparma,
orpaHuymBaroLlas
MOTOK

/
Knanan

HanonHsaemas
€MKOCTb

PucyHok 2.1 — [lononHuTenbHble Mepbl NpY BEPTUKANbHOW YCTAaHOBKE AaTyMKa U Te4eHUn
XXMOKOCTU CBEPXY BHU3

2244 Tlpn wmn3MepeHUn pacxoda >KUAOKOCTEM He peKoMeHAyeTcs YCTaHOBKa
AaTtyvka B BepxHen Touke TpybonpoBoaa (BO3MOXHO CKOMIIEHME MNy3blPpbKOB). YCTaHOBKA
AaTynKka B BEpXHEN Touke TpybonpoBoga pekomeHayeTcs Npyu M3MEepeHMM pacxoda rasoB
(HaMMeHbLIas BEpOATHOCTb CKOMMEHUsI KOHOEHcaTa).

He pekomeHayeTcsi Npy U3MepeHnm XXnaKoctu PekomeHayeTcs Npu n3amepeHun rasa

2.2.4.5T1lpn n3MepeHun pacxofa XWUOKUX cpen He [OMyCTUMO BO3HUMKHOBEHWE
KaBuMTaLUMW. YCNOBUS BO3HMKHOBEHMS KaBUTaUMW OPUEHTMPOBOYHO MOXKHO OLIEHUTb MO
yucny kaButaumm (X), KoTopoe onpeaenseTcs crnegyoLlen opmyron:

2(P-Py)
pV?
rae P — paBrnieHue XnakocTu Ha BbIXo4e M3 pacxogomepa, la;
Ps — paBneHune HacblWeHHbIX NapoB XUOKOCTU Npu TemnepaTtype namepeHus, Ma;

0 — MAOTHOCTb cpefpl, Kr/M>;
V — CKOpPOCTb MOTOKAa XXMUAKOCTU, M/C.

X = , (2.1)

Uucno kaBuTauum OOMKHO ObiTb Gonblie eanHuubl. Mpu uamepeHuMn pacxoga
XMOKOCTM, Y KOTOPOW [aBMEHWE HAaCbIWEHHbIX MapoOB MeEHbLle, YeM Yy BOAbl
(yrmeBoaopoapl, CKMKEHHbIe rasbl), ANs NPeAoTBpaLleHNst KaBuTauumn cneayeT NoBbiwaTh
AaBEeHNE XUOKOCTN NN CHUXaTb CKOPOCTb NOTOKA (pacxoa).

2.2.4.6 JomkHa ObiTb obecneyeHa BO3MOXHOCTb FapaHTUPOBAHHOM OCTaHOBKW
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TeYeHNa un3MepsieMon cpedbl vepe3 AaTyuKk (3anopHast apmatypa Ao w/unu nocne
pacxogomMmepa), T.K. BO BpeMsa obasaternbHOW npoueaypbl YCTAHOBKU HYNSA MOTOK [OSDKEH
MOMHOCTbIO OTCYTCTBOBATb U TPYyObl pacxogomepa AOMKHbI ObiTb NOMHOCTLIO 3aMnOfHEHbI
n3mepsieMoun cpenon.

Mpn OTCYTCTBMM pe3epBHOrO u3MeputenbHoro Tpybonposoga (manee — WT)
pekomeHayeTcs Ans NpoBeAeHUsl NPOBEPKN M YCTAaHOBKM Hynst 6e3 npepbiBaHUSA nogayu
namepsiemon cpegbl obecneymsatb pacxogomep 6avinacHom NMHNEN.

Ha 6annacHon nuHuun, a Takke Ha VT go M nocne pacxogomepa pekoMeHayeTcs
NCcnonb3oBaTh 3anopHY apMaTypy C KOHTPOeM MPOoTEYeK.

2.2.4.7 Pacxogomep He TpebyeT NpsiMbiX y4acTKOB Tpybonposoaa.

2.2.4.8 PacnonaraTb gatyuk criegyet Tak, 4Tobbl obecneunTtb cBOGOAHbIN AOCTYN K
kabenbHbIM BBOA4aM, M BO3MOXHOCTb CBOEBPEMEHHOr0 OOHapyXeHWss M YyCTpaHeHus
HeucnpaBHOCTEMN.

2.2.4.9 [laTumk He OOMKEeH ycTaHaBNMBaTbCA NOGMAN30CTU OT UCTOYHMKOB CUSbHbIX
NEKTPOMarHUTHbIX MOMen, Hanpumep, pPSAOM C  JnekTpoaBuratensamu, Hacocamu,
TpaHcopmaTopamu.

2.2.4.10 C uenbto 3aWmTbl OT NEpPErpeBa Kopnyca aNekTpoHHOro npeobpasoBaTens,
pacxofoMep A0MMKeH BbIThb 3aluLieH OT NPSMOro COSTIHEYHOrO CBeTa.

2.2.5 Tlogrotoska TpybonpoBoaa

MpaBunbHas cuctema nogdepxek TpybonpoBoga MUHUMWU3MPYET BO3AeNCTBUE
BMGpaLmmn Tpy6onposoaa' Ha AaTYMK U NOBLILLAET CTaBUIBHOCTbL HYMS pacxogomepa.

KaTeropuyecku sanpeluaeTcs:

— 1cnonb3oBaTh AaTYuK AN nogaepxku Tpybonposoaa;

— UCNoMnb30BaTh AaT4MK AN NPUTAMMBAHUS UMK cnipsiMieHnsa Tpybonpoeoaa;

— HarpyxaTb AaT4yuK, BCTpamBas ero B TpyGONpoBoA, HE UMEIOLLIMIA NOAAEPKKN.

PekomeHayeTcsa  npuaepxuBaTbCs  Criegylolwmx npaBuil  NpuU  NOArOTOBKE
TpybonpoBoaa K ycTaHOBKe AaTyuka:

1) TpybonpoBog gormkeH ObiTb HaOEXHO 3akpenneH K ctabunbHon 6ase B MecTe Kak
HWXE, TaK U BblLWE MO MOTOKY OTHOCUTENbHO Aatyuka (pucyHok 2.2). PasmewianTte
noadepXxkm TpybonpoBoda kak MOXHO Onvke K cnaHuam, K KOTOpbIM Kpenutcs
aatumk. O6e nogaepKkmn OOMKHbI ObITb NPUKPENSEHbl K 0agHoN 6ase;

2) lMNepen MOHTaXOM [JaTyMka COBMeECTUTE oOceBble nuHUMM TpybonpoBoda (He
ncnonb3ymnTe gaTymk 4ns 0CEBOro BbipaBHMBAHUA TpybonpoBoaa BO nsbexaHue ero
noBpexXaeHus);

3) Ecnu yctaHaBnMBaeTCs HECKONbKO AaTyMkoB B psa WM B napannenb, To
TpybonpoBoa Anst Kaaoro AaTynka AOMMKEH UMETb OTAENbHYH NOAOEPXKKY;

4) Pacxogomepbl ABMAOTCA YCTONYNBLIMU K BO3ENCTBUIO Bnbpaumn,
cootBetcTBytowen rpynne N3 no FOCT P 52931 (guanasoH 4actot oT 5 go 80 Iy,
CMeLlleHre Ons 4acToTbl HUXKe YacToTbl nepexoaa: He 6onee 0,075 mm, yckopeHus
AnNs 4acToThl Bbile 4YacToTbl nepexoaa: He bonee 9,8 m/c?, yactota nepexoga: 57
). Ecnn napameTpbl BUbpauum He COOTBETCTBYIOT yKaszaHHbIM napameTpam, TO

Bubpauuna TpybonpoBoga MoOXeT ObiTb Bbi3BaHa Takke M CaMUM [OaT4yMKOM, T.K. COBPEMEHHbIE
KOpPUOMNMCOBbIE Pacxo4oMepbl UMET BUBPaLMOHHBIN NPpUHLMN paboThl.
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pekomeHayeTcs ucnonb3oBaTb BubpousonaTopbl n  (Mnun) rmbkne coeguHeHus
TpybonpoBogos. Ho TpybonpoBoa, HenocpeacTBEHHO COCEACTBYHOLWMI C hnaHuem
Aatynka, OOMmKeH ObiTb XEeCTKMM (3TO HeobxoouMMo AONns HALEXHOro KpenneHus
nogoepXkknm  gatumka).  [mbkmin  TpybonpoBoan obecneuvBaeTr  nodaBneHue
PE30HMPYIOLWMX BMOpaUMA HaMpaBfieHHbIX K AaTYMKy WU YMEHbLUaeT BO3MOXHbIe
OLUMBKN M3MEPEHUN.

MecTa kpenneHusa K
YKECTKOW noacTaBke

O
®|O

><]

4

[o
[o

BeHTunb

Crtpenka
HanpaBleHnda
rnoToka

PucyHok 2.2 — 3akpenneHue TpybonpoBoga B MecTe YCTaHOBKM AaTymka

B Kkomnnekte noctaBkMm pacxogoMepa npeaycMoTpeHa MOHTaXHas BCTaBka C
Lenblo eé yCTaHOBKM BMECTO pacxogoMepa npy NnpoBefeHMM MOHTaXHbIX paboT, peMoHTa
N NOBEPKM (KannbpoBKn) pacxogomepa.

2.2.6 YcrtaHoBKa gaTtuyvka B TpybonpoBos,

Ha patunke wvMeeTcs cTpenka HanpaBneHusi noToka. [aTtymk JormkeH ObiTb
yCTaHOBIMEH Taknum obpasom, 4Tobbl CTpenka ykasbiBara Ha HopMarbHOe HanpaereHue
notoka cpegbl B TpybonpoBoge. Ecnu pacxogomep COOTBETCTBYKOLMM 06pa3om
CKOH(UIypupoBaH, TO BLIMNOMHSAET TOYHblE M3MEPEHUSI He 3aBMCMMO OT HanpaefeHus
noToka (Npv MOTOKE B HaMpaBneHUW CTPENKN pacxod OyaeT MMeTb MNONOXUTENbHBIN 3HAK,
a B NPOTMBOMOSIOXKHOM HanpaBneHun — oTpuLaTenbHbIN).

CnenyeT MWHMMU3NPOBaTb OCEBble, U3rMbaloWmMe U KpyTAWME HanpshHkeHus B
MecTax coeavHeHusi pacxogomepa ¢ UT, a Takke B MecTax noacoeauHeHus kabenen u
coeaVHUTENbHbIX TPYOOK.

K HYCNy Mep, CHMXarLWnX 3TN HanpAaXeHnd, OTHOCATCA, B HaCTHOCTU!

~ obecrneyeHne COOCHOCTU yyacTkoB WT, mpumnerawowmx K pacxofoMepy, C OCbto
pacxofomepa’;

- obecneyeHne BO3MOXHOCTU KOMMeHcaumn AnuH TpybonpoBoAoB Npu NpOBEAEHUM
[leMOHTaXa ¥ YCTaHOBKM pacxoaomMepa;

' C 3ol Lienblo Npy NPoBeaEHUN MOHTaxa UT peKoMeHIyeTCs UCTOMNb30BaTh MOHTaXHYIO BCTABKY.
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- obecneyeHne KommneHcauuu TEensoBbIX p,e(popmau,mﬁ, BbI3bIBalOLLNX U3MEHEHNE
ONMNH pr60I'IDOBOD,OB N nodaerieHne mexaHm4eckmnx HGI'IpFI)KGHVIVI B HVIX1.

YcTaHoBUTE pacxogoMep B COOTBETCTBMM C  pucyHkoMm 2.3  (dnaHuesoe
coeauHeHne) unm 2.4 (WwTyuepHoe coeauHeHue). locne yCcTaHOBKM HWKakKMe getanu
Aatynka pacxogomepa Kpome hrnaHueB He OOMMKHbI KacaTbesl Tpybonposoda unuv gpyrux
npeameToB, T.K. 9TO MOXET MPUMBECTU K AOMOSIHUTENbHOW MOrpeLHOCTU U3MepeHUs
pacxoga.

PucyHok 2.3 — MoHTax gaTtymka ¢ coriaHueBbIM NPUCoeanHEeHneM

1 — patywnk; 2 — Tpydonposoa; 3 — ravka; 4 — wanba; 5 — ynnoTHUTENbHaA NPOKNaakKa;
6 — Wwnunbka

' Mpu 0Becnevennn KOMMEHCALMM U3MEHEHNI AIMH TPYGONPOBOAOB CTPEMSITCS NOMHOCTHIO UCMOMbL30BaTh
KOMMEHCUPYHOLLLYI0 CNOCOBHOCTL cammnx Tpybonposoaos. Koraa ykazaHHON CMOCOBHOCTN HEAOCTATOMHO,
yCTaHaBnMBalOT AONOMHUTENbHbIE KOMNEHCHpPYoLWMe anemMeHThl ([1-06pa3Hble y4acTkm TpyGonpoBOAOB,
rMbKue LWnaHru, canbHUKW, CUbMOHbI U Ap.)
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A

Cdbepa 15,5 S24 1

-
-

}

E
10,5
12,5

PucyHok 2.4 — MoHTax gatymka co WwryuepHbIM npucoeanHeHem (garyumnkm S002, S003,
S005, S010, S015), pasmepsb! ykasaHbl anga S005
1 — lNanka HakngHas 10 NOCT 16046-70; 2 — Hunnenb npmuBapHon 10 16042-70;
3 — WTtyuep npueapHon 10 FTOCT 16045-70

BHUMAHUME: 3anpewaeTtcs uMCNonb3oBaTb pacxogoMep Ans  KpenneHus
TpybonpoBoaa, Tak Kak 3TO MOXET MoBpeauTb AaTyuk WNu nNpuBecTU K olimbkam
Nn3MepeHus.

2.2.7 TlogkniodeHne K paTymky kabena aOna coeguHeHUss C U3MEpPUTENbHbIM
MOoAyneM (MCNoSIHEHMS MO KOMMOHOBKE S, RS)

Ana coeavHeHus gdatynMka C  U3MEpUTErbHbIM ¢ MOAynemM  UCMOonb3yeTcs
cneumanbHbin  9-xunbHbl  Kabenb. [Mpn 3akase kabens B cocTaBe pacxogomepa
notTpedbuTens AOMKeH ykasatb Heobxoanmyro AnuHy kabensa (makcumym 30 m).

1) OTKpyTUTE BUHT hUKCaTOpPa KPbILLKM U CHUMUTE cpukcaTop (PUCYHOK 2.5);
2) OTKpYTUTE N CHAMUTE KPBbILLIKY C KOpryca KIEMMHOW KOPOOKK;
3) MNMponycTtnTe KoHeL kabens Yepes kabenbHbI BBOL, BHYTPb KIEMMHOW KOPOOKU;

4) lMoarotoBbTe kabenb K NOOKMOYMEHMIO, cpe3aB O0BO0SIOMKY M 3a4MCTUMB KOHLbI
NpoBOAOB — peKOMeHOaLumMmM No NoaroToBke Kabens K MOHTaxXy NpuMBedeHbl B NPUITOXEHWM
E;

5) 3axmuTte OeBATb NPoOBOAOB kKabensd B KIEMMHbIE KOMOAKM B COOTBETCTBUWN C

uBeTamm m3onaumm (pUCyHoK 2.6), 3aXXMuTe 3KpaHHbIM NPOBOAHMK (Mpunox. E) B knemmy
SH;

6) OOpexbre WM 3an30NNPYNUTE [OPEHaXHbIN MPOBOAHMK (NPOBOAHUMK ©e3
N30MAuUN) TakK, YTOOblI OH HE KOHTAKTMPOBAan C KOPMYyCOM KIIEMMHOW KOPOOKM M KIeMMOW
3a3eMneHus;

7) 3aTtaHuTe ranky kabenbHOro BBoga A5 ynnoTHeHUs kabens;

8) Ecnu kabenb nomeleH B kabenenposon, npucoeguMHUTE NPOBOA 3a3eMileHUs
kabenenpoBoaa K Knemme 3a3eMIieHUs Ha Kopryce KNnemMMHOM KOPOOKN (PUCYHOK 2.5).

9) MNocTaBbTe Ha MECTO KpbILWKY KNEMMHOM KOPOOKM W 3aBepHUTE OO0 CXaTus
YNIOTHUTENBHOO KOMbLa;

10) YctaHoBUTE hMKCaTOP KPbILLKK U 3aKpyTUTE BUHT domkcaTopa.
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BunT

dumkcaTopa
\9
u

Pukcartop i@
KpbILLKY

BUWHT knemmb|
3a3emMneHus

KnemmHas
Konogka

PucyHok 2.5 — Kopnyc nsmeputernbHoro Moayns (McrnosiHeHus no komnoHoske |, R)
WIM KOPNYC KNeMMHol kopobku' (McronHeHnst no kommnoHoBke S, RS),
pasmeLleHHbIN Ha JaTyukKe

— DPAHEKEBLIA

HHONETOBEIA ——_

|

| -

= EHEEO [H@E
!ﬁﬂ*

f 2%

YEDHLIK

CEpLIn

WENTLIA -
IeNeHbLIA

BenkLIA HEeNTo-38NeHbLIA

KpacHbIA CHHWA

PucyHok 2.6 — KnemmHas konogka ans nogknovyeHnsa cneumanbHoro kabens?

! KoHdpurypaumsa knemm pasnuyaeTcs s U3MepuTernbHOro MOAynst U KINeMMHoM kopobkn. OgHako, Kopryc
oauHakoBbIN. KoHpurypaums knemm Ha pucyHke COOTBETCTBYET U3MEPUTENbHOMY MOAYITIO.

2 BHeLuHwit BN KITEMMHOM KOMOAKM MOXET OTNNYaTbCA ANA HEKOTOPbIX Mogenen aatymkos. B aTux cnyyasax
cnegyeT OpUeHTMPOBATLCA MO COOTBETCTBYIOLLMM NOAMMUCAM KIIEMM, pasMeLLeHHbIM Ha JaTyuKe.
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NMpumeyaHne — cocTaB W KOHUrypauus Kremm 3aBUCUT OT  UCMNOSHEHUS
pacxogomMmepa no komrnoHoske (n.1.4.3).

2.2.8 Pa3smelleHne namepuTteribHOro Moayns (McnosiHeHue nNo KOMNoHoBke RS)

Mpu BbIOOPE MecTa yCTaHOBKM criedyeT yuuTbiBaTb TPEOOBAHUS K OKPY’KaoLLEN
cpene, OnvHe kabenen, nerkoctu pgoctyna Ans obcnyxkuBaHWs U Knaccudukaumio
OMacHbIX 30H.

TpeboBaHUA K OKpyxawwen cpene. WameputenbHbii MOAYNb AOSMKEH
yCTaHaBnMBaTbCA B TeX MeCTax, fge TemnepaTypa OKpyXalollenh cpefbl HaxoauTcsl B
AnanasoHe oT muHyc 40 go nntoc 60 °C.

2.2.9 MoHTax n3amepuTenbHOro Moayns (MCnosiHeHMe nNo KoMnoHoeke RS)

BapuaHTbl KpenneHus nokasaHbl Ha pucyHke 2.7. Mogynb MOXET ObITb YCTaHOBIEH
B NMOBOM MOMOXeHUU, KpOMe TOro, Npu KOTOPOM OTBEPCTUS OS5 NOAKMYEeHUa Kabenen
HanpasneHbl BBEPX.

PucyHok 2.7 — BapuaHTbl KpenneHust UsMeputernbHoro Moaynsi

2.2.10 MNMogkntodeHne kabenen K nsmepuTenibHOMY MOAYIHO (MCNOMHEHNUS MO
komnoHoBke |, R, S, RS)

1) OTkpyTUTE BUHT oMKCaTopa KPbIWKA U CHUMUTE doukcatop (pUCyHOK 2.8 ans
UCMonNHeHna S; pucyHok 2.5 ansa ucnonHeHun |, R; pucyHok 2.9 ana ncnonHexHns RS);

2) OTKpYTUTE U CHUMUTE KPbILLIKY C KOpryca U3MepuUTenbHOro Moayrsi.
MoaknroyeHne kabensa ot AaTymMkKa (MCNONMHEHUA No KOMNoHoBKe S, RS).

3) Mponyctute KoHew, kKabena oT Aatynka yepes KabenbHbI BBOA BHYTPb KOpnyca
N3MepuUTENBHOIO MOAYNS;

4) nOﬂFOTOBbTe Ka6e.l'|b K noAaKrnw4eHunto, cpel3aB O6OJ‘IO‘-IKy n 3a4NCTMB KOHLUbI
npoBOAOB, pekoMeHdauunn no noaroToBke KaGGJ'IFI K MOHTa)Ky npuBegeHbl B NMPUINOXeHnn
E;

5) 3axmute OeBATb npoBOAOB Kabens B KMEMMHbIE KOMOAKM B COOTBETCTBUM C
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uBeTaMu M3oNAUUN (PUCYHOK 2.6), 3aKMUTE 3KpaHHbIM NPOBOAHMK (Mpunox. E) B knemmy
SH.

6) 3axXmMuTe ApeHaxHbI NPoBO[ B KIeMMy 3a3eMneHus BHyTpu kopnyca UM;
7) 3ataHuTe ranky kabenbHOro BBoga Ans ynrioTHeHUs kabens;

8) Ecnu kabenb noMeLLeH B MeTannnyeckuin kabenenposoa, NpucoeanHnTe NpoBoA
3a3eMneHus kabenenpoBoda K Knemme 3asemrneHus Ha kopnyce VIM (pucyHok 2.8 ons
ncrnonHeHna S, pucyHok 2.9 ansa ucrnonHeHnsa RS).

MopkniovyeHmne kKabensa ot moaynsa npoueccopa (ucnonHewuns |, R, RS).

9) MponycTuTe KOHeL, kabens Yepe3 cBoOOAHLIN kabenbHbIM BBOA BHYTPb KOopnyca
N3MepUTENBHOIO MOAYNS;

10) MoaroToBbTe kabenb K MOOKMHOYEHUIO, Cpe3aB 0BOMOYKY U 3a4NCTUB KOHLibI
NpoBOAOB;

11) 3axmuTe 4YeTbipe npoBoda kabensa B KNEMMHblEe KOSIOAKM TaK, 4Tobbl ogHa
BUTad napa Obina nogkntoyeHa kK knemmam «RS485 A, By, BTopas Butasa napa LOMmkHa
OblTb nogknoydeHa K knemmam «+UP» un «GND» (pucyHok 2.6). B ucnonHeHun no
KomnoHoBke | kabenb yxxe nogkntoyeH K uenam B Ml no cneayowen cxeme:

LiBeT »xunbl Knemma
OpaHxeBbIn «+UP»
Benbin ¢ YepHbIM KOMbLOM «GND»
Benbin «RS485 A»
CuHun «RS485 B»

12) NogcoeguHUTe SKpaHUPYHOLLUIN NPOBOAHMK Kabens K BUHTY 3a3eMIIeHUS BHYTPH
kopnyca IM (pucyHok 2.6);

13) 3ataHuTe raviky kabenbHOro BBoga Ans ynrioTHEHUs Kabens;

14) Ecnu kabenb nomeweH B MeTannuyeckuin kabenenpoBon, NPUCOEaUHUTE
npoBoA 3asemMrneHus kabenenpoBoga K krnemme 3asemneHus Ha kopnyce MM (ans
ncnonHeHnsa RS — pucyHok 2.9, ana ncnonHeHnss R — pucyHok 2.5).

YcTtaHoBKa Kpbiwku (ucnonHeHus |, R, S, RS).

15) NMocTaBbTe HA MECTO KPbILLKY M3MEPUTENBHOIMO MOAYMS U 3aBEPHUTE OO0 CXKaTus
YNNOTHUTENBHOMO KomnbLa (PUCYHOK 2.8 ANst CNONHEHUS S; PUCYHOK 2.5 Ans NCNONHEHWIA
I, R; pucyHok 2.9 onst ucnonHenus RS);

16) YcTaHoBUTE (hUKCaTOP KPbILLIKM 1 3aBEPHUTE BMHT hukcaTopa.
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Mogaynb
npoteccopa

MN3mepuTtenbHbIn

MoayInb
Knemma
3a3emMrneHus
KnemmHas
konogka
KpbliLwka
dukcaTtop

KPbILLKM

BuHT

dukcaTopa @ -

PucyHok 2.8 — Kopnyc nsmeputesnibHoro Mogyns (MCnosiHeHmMe no KOMMNOHoOBKe S)
UIN KNEMMHOW KOpoOKKM (MCNonHeHNsa no KomnoHoeke R, RS)
B €AMHOM KOHCTPYKTMBE C KOPNyCOM MOAYN4A npoleccopa
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KnemmHas konogka

durkcaTop KpbILLKK

BuHT
dukcaTopa

Knemma
3a3eMneHus

Kpbliwka

PucyHok 2.9 — Kopnyc namepuTtenbsHOro Mmogyns (MCnosiHeHne no KoMnoHoske RS)

2.2.11 Pa3smeleHmne moayna npoueccopa (MCrnonHeHns no komnoHoeke R, S, RS)

Mpn BbIGOPE MEcCTa yCTaHOBKWU criegyeT yuuTbiBaTb TPeOOBaHUS K OKpYyXKatoLleMn
cpene, AnvHe kabenen, NerkocTn goctyna ans obcnyxmBaHus, xopoLwmin o63op ancnnes,
NerkocTb JOCTYMNa K KHOMKaM 1 Knaccndumkaumo onacHbIX 30H.

TpeboBaHua K OKpyxawwen cpege. Moagynb npoueccopa  OOMMKEH
yCTaHaBnMBaTbCs B TeX MecTax, rge TemrnepaTypa OKpyXXallwen cpenbl HaxoguTcsl B
AnanasoHe ot MuHyc 40 go nmoc 60 °C, gns ucnonHeHus 6e3 mHAukaTopa WM C
nugmkatopom OLED m ot muHyc 20 go nntoc 55 °C anga uncnonHeHnsa ¢ XXKA.
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2.2.12 MoHTax moayns npoueccopa (McnonHeHns no komnoHoeke |, R, S, RS)

BapuaHTbl kpenneHuss nokasaHbl Ha pucyHke 2.10. [JonycTumo ycTaHaBnvBaTb
MoAaynb B N0OOM MOMNOXEHUN, KPOME TOro, Npu KOTOPOM OTBEPCTUSA ANS NOAKIHOYEHMS
kabenenpoBogoB HanpasneHbl BBEPX.

Mogaynb
.E////,/////’/’////Hpoueccopa

BonTt

MpyxvHHas
wawnba

KpoHwTenH

N3mepuTenbHbIn
Moaynb

6)
PucyHok 2.10 — BapuaHTbl pasmeweHusa 3l pacxogomepa.

a) Ha KPOHLUTENHE (MCNonHEeHus nNo komnoHoeke R, S, RS);
0) Ha gaTyuke (MCnonHeHMe No KOMMNOHOoBKe )
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2.2.13 MNMogkntodeHne kabenen OT wn3MepUTENbHOrO Mogynsa (UCMOMHEHUA Mo
komnoHoBke R, RS)

1) OTKpyTUTE BUHT (PUKCaTOpa KPLILWKA U CHUMUTE (hukcaTop (B COOTBETCTBUUN C
pUCyHKoMm 2.8);

2) OTBEPHUTE N CHUMUTE KPbILLKY C KOpnyca KIeMMHOW KOpobOKM, cCOeaMHEHHON C
Mozyrnem npoueccopa;

3) MponycTtuTe KoHeL, kabens Yepes kabenbHbI BBOA, BHYTPb KIEMMHOW KOPOOKH;

4) lMoarotoBbTe Kabenb K NOOKMYEHMIO, cpe3aB 0BO0SIOMKY M 3a4UCTUB KOHLbI
NnpoBOAOB;

5) 3axmuTe 4veTbipe npoBoga kabens B KreMMHble KOMOAKW B COOTBETCTBMMU CO
CXeMOW MOHTaxa, BblibpaHHon B N.2.2.10 (pucyHok 2.6);

6) Ecnu ans nogknio4YeHns CNorb3yeTcsl 3KpaHNUPOBaHHLIN kabenb, noacoeanHuTe
9KPaHWUPOBKY K BUHTY 3a3eMITeHUSI BHYTPW KOpryca KreMMHOW Kopobku (pUCYHOK 2.6);

7) 3aTaHuTe ranky kabenbHOro BBoga And ynroTHeHUs kabens;

8) Ecnu kabernb nomMelleH B MeTannnyecknin kabenenposog, npucoeavHnTe NpoBog
3aseMneHus kabernenpoBoda K KfeMme 3a3eMfieHUsi Ha Koprnyce KreMMHOW KOpoOKu
(pucyHok 2.8).

9) lNocTaBbTe Ha MECTO KpbILWKY KIeMMHOW KOPOOKM M 3aBepHUTE OO cxXaTus
YNNOTHUTENbHOMO KOMbLa;

10) YcTaHoBUTE (hUKCaATOP KPbILLKK U 3aKpyTUTE BUHT donkcaTopa.

2.2.14 MNMopakntodeHne kabenen oT BHELLHMUX YCTPOWUCTB

Mpn BbINONHEHUM [OEUCTBUM PYKOBOACTBOBATLCA pUCYHKOM: 2.11a — ans
ncnonHeHun no komnoHoske: |, R, S, RS, M; 2.116 — ang ncnonHenus no komnoHoske C.

1) OTKpyTUTE BUHT (huKcaTopa KPbILWKUA U CHUMUTE (huKkcaTop;
2) CHMMUTE KpPbILKY C Kopnyca Mogynsa npoueccopa;

3) lMponyctnte KoHUbI Kabenen 4vepe3d kabenbHble BBOAbLI BHYTpb kopryca MIT.
Uepes kaxabin KabernbHbI BBOA MOXET NPOXOANTb TONbKO OAMH Kabenb;

4) lMoagrotoBbTe Kabenu K MOAKMOYEHUIO, Cpe3aB O0O0MOYKY U 3a4UCTUB KOHLbI
NpPOBOAOB;

5) Tlogkniounte kKabenn BHELWHUX YCTPOWCTB B COOTBETCTBUM CO CXEMOW
nogkntoyeHus (pucyHok B.2 B npunoxeHuun B). PacnonoxeHne knemm ykaszaHo Ha PUCYHKe
B.1 B npunoxeHun B.

6) Ecnu ana nogknoyYeHns MCnonb3yTcs SKpaHMpoBaHHbIE kKabenu, nogcoeanHuTe
3KpaHUPOBKM K BUHTaAM 3a3eMrlieHns1 BHYTPU Koprnyca moaynsi npoueccopa (pucyHok B.1 B
npunoxexuu B);

7) 3aTaHuTe rariku kabenbHbIX BBOAOB ANS YNNOTHeHUs kabenen;

8) Ecnn kabenn nomelleHbl B meTannuyeckne kabenenpoBodbl, NpUCOeauHUTE
npoBoga 3a3emMrieHunss kabenenpoBOoAOB K KNeMMe 3a3eMiieHMsl Ha Kopnyce Moayns
npoveccopa.

9) lNocTaBbTe Ha MECTO KpbIWKY Koprnyca Mogynsa npoueccopa M 3aBepHUTE A0
CKaTus YNNOTHUTENBbHOIO KONbLa;

10) YctaHoBUTE hUKcaTop KPbILLKKU U 3aKpyTUTE BUHT domkcaTopa.
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KnemmHas Mopgynb MecTa ycTaHOBKM KabenbHbiX BBOAOB
Kornoaka npoueccopa ONS NOAKIMIOYEHMS BHELLHMX YCTPOWCTB

Pukcartop
KPbILLKN

s
——7 s Knemma

!./' 3a3eMIeHnda

MN3amepuTenbHbIn

Kpbliwka

=
A
a) Nz

KpblLuka

KnemmHas

dukcaTop
Konogaka

KPbILLKN

BuHT
cumkcatopa

BUWHT knemmel
3a3eMneHus

PucyHok 2.11 — Kopnyc mogynsa npoueccopa

55 3124.0000.00 P3



CueTtunkm-pacxogomepbl maccosble AJIMETPO-®nomak

2.2.15 NMoBopoT aucnnesa (ncnonHeHus no komnoHoske |, R, S, RS, M)

Hducnnen Ha npeobpasoBaTtene MOXHO noBopaymeaTb Ha +90°. Takke cywecTByeT
nporpamMmmHas BO3MOXHOCTb NOBOPOTa n3obpaxeHns Ha aucnnee Ha 180°.

BHUMAHUE! CHATMe KpbIWKUW [uUcnnesa npu  BKAKOYEHHOM MUTaHUU BO
B3pbliBOONacHoM aTtmMmocdepe MOXeT MpPUBECTU K B3pbIBY. 3anpellaetcs CHUMaTb
KPbILWKY Auchness BO B3pbIBOOMACHOW atMocdepe npu BKNIOYEHHOM NUTaHun Niobon u3s
uenemn, NOAKMIOYEHHbIX K pacxoaomepy.

BHUMAHMUE! NpumeHeHUe cyxon TKaHWU AJ11 OMUCTKU KPbILWKU AUCNNEes MOXeT
NpPMBEeCTU K BO3HMKHOBEHMUIO pa3psga CTaTUYEeCKOro 3reKTpuyecTBa, 4YTO BO
B3pbIBOONAcHOW aTMocdepe MOXeT Bbi3BaTb B3pbIB. BO B3pbiBOONAcHOM atmocdepe
AN OYUCTKU OMCnres paspeLlaeTcsi MCMNOob30BaTh TOMbKO BIAXHYHO TKaHb.

[na noBopoTa gucnnes BbINONHUTE cregyowme npouenypbi:

1) CHUMUTE pUKCaTOP KPbILLIKK, BEIBEPHYB YAEPKUBAIOLWMNIA BUHT (PUCYHOK 2.12);

2) OTBEpPHUTE KPLILIKY AUCNIIES AN CHATUS €€ C OCHOBHOIO KOpnyca;

3) Ocnabbte BUHTLI Aucnnes, NpuaepKmBas Ha Mecte MOAynb;

4) NoBepHUTE MOAYIb Aucnnes B Tpebyemoe NonoXeHue;
5) 3ataHuTe BUHTLI gucnnes;

n

6) MNomecTuTe KpbILWKY AUCMNes Ha OCHOBHOW KOPMNYC U 3aBepHUTE ee O MOSIHOro
YNAOTHEHMS.

7) YcTaHoBUTE (bI/IKcaTOp KPbILLKA, BCTaBnB N 3aTAHYB BUHT.

dukcaTop Kpbiwkn  Kpbillka Mogaynb nHankaTopa

Mukponepeknoyatenu  BuHTbl oUKCUPYIOLLIETO
Konbua

PucyHok 2.12 — KOMNOHEeHTbI nHAMKaTopa
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2.2.16 Mo OKOHYaHMM YCTaAHOBKM pacxogomMepa HeobXOAMMO BbIMNOMHUTL YCTAHOBKY
Hyna mamepeHnsa pacxoga. Bo Bpemsi atom npoueaypbl (N. 2.17) NOTOK AOMKEH ObITb
MOMHOCTBbIO OCTAHOBMEH, a TPYObl pacxogoMepa OOSMKHbI OblTb MOMHOCTBIO 3anoOfHEHbI
namepsiemon cpefoun. [na OCTaHOBKM MOTOKA PEKOMEHOYETCS UCMOoNb30BaTbh 3arnopHbIN
KnanaH, pacnonoXeHHbIN 3a NPUHGOPOM HUXKE NO TEYEHWUIO.
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2.3 OnucaHue ¢hyHKUUOHUPOBaHUS

Pacxogomep cocTtouT 13 cnegyrowmx YacTeu:

1. HaTtyuk

N3mepuTtenbHbIi y4acToK — npeactaBndaeT u3 cebsa Tpybonposoa crneumanbHon opMbl C
KaTylKoM BO3OY>XAEHMS, 3MNEKTPOMarHUTHbIMKM Aatynkamum u TtepmonpeobpasoBartenem.
MpeobpasyeT xapakTepuUCTMKM MPOXOASLIEro 4epe3 Hero MoTOKa >XWMOKOCTU MMM rasa
(Mpouecca) B anekTpuyeckue curHarsbl.

2. VsameputenbHbi MOAYIb

BbinonHeH B oTaensHoM kopnyce. [peobpasyeT anekTpuyeckne curHarnbl, Nnoctynatooime
OT JaTyuKa B NepBUYHbIE LUPOBLIE AaHHbLIE O NOTOKE;

3. Moaynb npoueccopa

CDyHKLI,I/II/I Moayna npoueccopa nepedncrieHbl HUxe.

B ucnonHeHun no komnoHoBke C M M mameputenbHbIi MOAYNb U MOAYMb npoleccopa
KOHCTPYKTMBHO OObeauHeHbl B OQHOM KOMMakTHOM Koprnyce. Mogynb npoueccopa B
NCnonHeHne no KoMnoHoBke C cooepXXMUT OrpaHnUYeHHbI Habop BbIXO4HbLIX CUTHAMNoOB U He
MMEET JTIoKanbHOro onepaTtopckoro nHTepdenca .

4. JlnHna cBA3U MexXay U3MEPUTENbHLIM MOAYyNEM U MOAyNeEM Npoueccopa;

KabGenb, npegHasHaveHHbI Ansa nepegadn AaHHbix no ctaHgapty RS-485, cogepxuT ase
BUTbIX Napbl, ICNONb3YETCA B UCMOSMHEHUAX NO KOMNOHOBKE R, RS.

5. JlvHna cBA3M N3MEPUTENBHOIO MOAYNS C AAaTYMKOM.

CneumanbHbIn EBATUNPOBOAHLIN Kabenb, UCMonb3yeTcs B UCMOSNTHEHUSAX MO KOMMOHOBKE
S nRS.

DyHKLUUM MOAYIA npoueccopa:
1. O6paboTka nepBUYHbIX AdaHHbIX OT W3MEPUTENbHOrO Moaynda. Pesynsratom
006paboTkM ABNAKTCA crieayowmne napameTpbl NOTOKa:
e MaccoBbI pacxop;
e OO6beMHLIN pacxon — 06 bEMHBIN pacxod B TEKYLLMX YCITOBUSIX;
e [1NOTHOCTb — NMIOTHOCTb B TEKYLLMX YCMOBUSX;

e [lpuBegeHHbIn OOBLEMHBIN pacxod — OObEMHbLIM pacxon, MpUBEOEHHbIN K
HOpPMasnbHbIM YCOBUAM;

e [lpuBedeHHas NNOTHOCTb — MMOTHOCTb, NPMBEeAEHHas K HopMarbHbIM YCNOBUAM;
e TemnepaTtypa npouecca.
2. KoppeKTupoBKa pe3ynsTaToB U3MEepPEeHUsi B COOTBETCTBMM C Kannbposkamu;

®OYHKUMSA  KOHUEHTpauuMM — pacyeT pacxoda OTAErNbHbIX  KOMMOHEHTOB
[ABYXKOMIMOHEHTHbIX cpef (Hanpumep — HedTb M Boga B 06BOAHEHHON HETH);

HakonneHue 3HayeHuin namMepsieMbiX NapameTpoB B CymMmMaTopax;
5. YnpaBneHue BbixodaMu B COOTBETCTBUM C UX HACTpONKamu;

6. ObpaboTka ynpaBnsoWmMX BO3AENCTBUN Ha BXOAbl B COOTBETCTBUM C HACTPONKaMM
BXOA0B (B UCNOMHEHMM MO KOMMOHOBKE C ANCKPETHbIE BXOAbI OTCYTCTBYHOT);

7. XpaHeHue B 3HeproHe3aBMCUMOM NaMATU HACTPOEK N MOKa3aHUM CyMMaTOpOB;
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8. [uarHocTtuka paboTbl AaTyMKa U 3NeKTPOHHOro npeobpasoBaTtens;

9. OTtobpaxeHue pexmma paboTbl pacxogomepa C MOMOLLbD WMHAMKATOPOB Ha
NMUEBON nNaHenu; BbIBOA4 WHGoOpMauum 06 Un3MepsieMblX BENMYMHAX W
ANarHoCcTn4eckon MHopMaLnMn Ha BCTPOEHHbIN OUCTINEN;

10.MpenoctaBneHne BO3MOXHOCTWM HacTpamBaTb NapameTpbl paboTbl Yepe3 MEeHI C
ncnornb3oBaHNEM ANUCMNES U KHOMOK Ha NULEBON NaHenu;

11.06ecneveHne obmeHa paHHbiMn ¢ K unu ACY no npotokony Modbus 4epes
nHTepenc RS-485.

12.06ecnevyeHne obmeHa paHHbiIMM no npotokony HART ¢ ACY wunm HART-
KOMMYyHUKaTopoMm no npotokony HART yepes TOKOBbIN BbIXOA,.

MapameTpbl paboTbl

Bce paHHble, kOTOpble BNMAOT Ha paboTy pacxogoMepa unvM nNpeacTtaBnsaloT
pesyrnbratbl U3MEpPEeHUn U KOTopble AOCTYMHbI MOMb3oBaTento, B AaHHOM PYKOBOACTBE
HasblBalOTCA MapaMmeTpamu. 3HayeHus napaMeTpoB MOrytT ObiTb MNpoYuTaHbl U
OoTpefakTMpoBaHbl (HEKOTOpble NapaMeTpbl AOCTYMHbI TONbKO AN YTEHWUHA) C MOMOLLBIO
3KpaHHOro MeH M no npoTtokony Modbus. OnucaHue napameTpoB NpencTaBreHO B
AokymeHTe «CBegeHunss gns aBTomatusauum». B panbHenwem TepMuH «napametp»
OTAenNbHO ByaeT NCnonb3oBaThbCs A1 0003HAYEHUA OQHOMO U3 3TUX NapaMeTpoB.

2.4 Cnocobbl KOHGu2ypupoeaHusi

MpeaycMoTpeHbl creaytoLie BO3MOXHOCTU ANs HACTPOVKM 1 ynpaBreHus paboTol
pacxogomepa:

1. Oucnnen n KHOMKW, pacnonoXXeHHble Ha NULEBON NnaHenu Moaynsa npoueccopa

Hducnnen nosBonsieT npocmaTpuBaTb pes3ynbratbl M3MEPEHUA WU pacyHeToB,
NH(OPMAaLMIO O COCTOSIHUM pacxogomepa M npouecca U3MepeHusi, MHopMaLuuio
06 owmnbkax. Takke, C NOMOLLBI KHOMOK, MOXHO HacTpamBaTb NapameTpbl paboTbl
pacxogomepa;

2. CepsucHoe 10O

B komnnekte c pacxogoMepoM MOCTaBMSETCS CEepBUCHAs nporpamma, Kotopas
Mo3BONSEeT MofyvaTb JAdaHHble O Mpouecce W3MepeHns, KoHdurypmposaTb
pacxogomMmep 1 ynpaendatb ero paboton no npotokony Modbus yepes uHTepdenc
RS-485;

3. HART-kOMMYHUKaTOD

[MonyyeHne gaHHbIX O NpoLecce U3MepeHus, KOHPUrypMpoBaHme pacxogomepa U
ynpaeneHne ero paboton (B TOM 4ucCne B MOMEBbIX YCIOBUSX) BO3MOXHO C
nomouwbio HART-kommyHmkaTopa no npotokony HART,

4. Mwukponepekn4darenu

C nomoLublo MUKponepekroyaTenen MoXxHo 3abrnokMpoBaTb paboTy C KHOMKaMun 1
3abnoknpoBatb M3MEHEHWE AaHHbIX 4Yepe3 JKPaHHOEe MEHK W MO MpPOoToKonam
Modbus n HART. MNogpo6Hee o mukponepekntoyarensax cm. n.2.13.
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2.5 Jluyeeasi naHesib MOQYJIsi Mpoueccopa

Ha nuueBon naHenu pacnonoXeHbl 3fEeMEHTbl ynpaBneHus M KOHTponsa paboThbl
pacxogomepa. Bua nuueBon naHenn oOTNMYaeTcs Ans pacXo4oMeEpOoB  pasfniMyHOro
NCMOMHEHNSA MO KOMMNOHOBKe. Bna nuueson naHenu nokasaH Ha pucyHkax 2.13a, 2.136.

MHaukaTtop

COCTOSIHMS ( 1
Bnok
Oucnnen

| MUKponepekoyaTenein

KHonku
C UHAMKaLnen
Avkaul N\ NHaunkatop obmeHa no
HaxaTuns

npotokonam Modbus, HART

PucyHok 2.13a - JluueBas naHenb Moaynsa npoueccopa
B ncnornHeHusax no komrnoHoske |, R, S, RS, M

ukc. HacTp. casiau
BKII. <> OTKN. ‘
3awwra ot 3anucu

MHgukaTop
COCTOSIHUS

Briok Mukpo-
nepeknoyaTenemn

MospexaeHite
nuwaer rapaHTim

PucyHok 2.136 - JlnueBas naHenb moaynsa npoleccopa
B MCMNOMNHEHMM MO KoMnoHoBke C

B ucnonHeHun no komnoHoBke C MHOMKATOP COCTOSIHUA BbINOMHAET ABe (PYHKUMK:
LUBETOM OTOBpakaeT Hanumyme coobuieHun (3enéHbin — coobleHnn Het, n.2.8), a Takke
MUraeT npu obMeHe gaHHbIMK No npoTokony Modbus.

2.6 [lucnneu u KHonkKu

Oucnnei nosBonsetr npocMmatpuBaTb pPe3ynbTaTbl W3MEPEeHUin U pacyeTos,
MHGOPMAaLMI0 O COCTOSIHMM pacxodoMepa M npouecca U3MepeHusi, MHdbopmaumio 06
owmbkax. Oucnnei Takke CMYXUT AN OTOGPaXeHUs MEHH0, C MOMOLLbI0 KHOMOK MOXHO
HacTpauBaTb NapaMeTpbl paboTbl pacxogomepa.
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B pexunme [naBHOro skpaHa gucnnen (yHKUMOHaNbHO pasgerneH Ha Tpu YacTu:
Mone 1, MNMone 2 n crtatycHas cTpoka (pucyHok 2.16). MNona 1 n 2 npegHasHayeHbl ons
OTOOpaXEHNA TEKYLUMX 3HAYEHUA U3MEepsSieMbIX MapamMeTpoB. IATM nonsa MoryT ObiTb
HacTpoeHbl. B cTtaTtycHon CTpoke BbIBOOUTCA MH(pOpMaLMs O COCTOSHUU pacxogomMmepa u
npouecca n3MepeHus.

Takke Ha nepegHel MaHenNM HaxXOAATCS KHOMKWM Ans HaBurauum no OCHOBHOMY
MEHIO U MEHIO CYMMaTOPOB.

2.6.1 HasHauyeHue KHOMOK 8 pa3nuyHbIX pexxumax

KHonku cnyxart ans Bxoga B OCHOBHOE MEHK M B MEHK cymMmaTopa, Bbixoga U3
pexnma 3aCTaBKkM U MEHIO, HaBUraunm rno MeHK0, pegakTUpPOBaHUS 3HaYeHU NapamMeTpoB.
HaxaTne Ha KHOMKY CONPOBOXAAETCHA 3aXWUraHnem CBeTOAModa, PacrnonoXeHHOro Hag
KHOMKOMN.

é BHumaHue:

CeHCOpHble KHOMKM YyBCTBUTESMbHbI K YMCTOTE CTEKNa Ha nuueBon naHenu. B
npouecce 3aKCniyataumm CTEKIO0 MOXET MOKpbIBaTbCA POCOW, MHeem u T.4. Ons
obecneveHnss paboTbl KHOMOK B TEKYLMX YCNOBUAX PErynspHO MNpoOn3BOAMTCS
npouenypa agantauum KHornok. [lpouenypa 3anyckaetca kKaxable 30 cekyHO B
nepuoabl BPEMEHW, KOrga mnonb3oBaTeNnb He HaXumMaeT KHonku. B mMomeHT
ajantauMm WHOMKAToOp COCTOSIHMS OOHOKpaTHO MuraetT. Ecnmn  nonb3oBaTenb
Ha)KMMaeT KHOMKY B MOMEHT agantaumu, KnaBmaTypa MOXET oKa3aTbCs BPEMEHHO
HepaboToCnoCOOHON. JTO BbIpaXXaeTCsl B HECOOTBETCTBUM HaXaTus U UHAMKALUK
HaxaTtus. YTobbl BOCCTaHOBUTL paboTy KHOMOK Heobxoammo B TeveHue 30 cekyH
He HaXXMMaTb Ha KHOTMKMW.

®YHKLMN KHONOK B Pa3fUYHbIX peXumax:

1. Bxoa B OCHOBHOE MEHK

D,J'IFI BXO04a B MEHKO B peXumMme [MaBHOro 3KpaHa HaXMmunTte U yuepmmsame ase
KHOTKWN @ + @ B TeyeHune 2 CeKyHa, 3ateM OoTnyctute KHOMKM 1M OOHOKpAaTHO
HaXMUTE KHOMKY @;

2. Bxog B MeH cymmaTopa

[ns Bxoga B MEHK B peXuMe [MaBHOrO 3KpaHa HaxXMuTe W yaepxuBante OBe
KHOMKM ®+@© B TeYeHMe 2 CeKyHA, 3aTem OTMNyCTUTE KHOMKU M OZHOKpaTHO
HaXXMUTE KHOMKY @;

3. BbIXoa 13 MEHK

Mpouenypa aHanornyHasa BXo4y B OCHOBHOE MeHK. Haxogsack B MEHH0, HaXmuTe U
yaep>KmBanTe ABe KHOMKK @ + @ B TeYEHME 2 CeKyH[, 3aTeM OTMNYyCTUTE KHOMKU U
OLHOKPaTHO HaXXMWUTE KHOIMKY @;

4. Hasurauusi N0 MeHKO

Mpwn HaBUraumMm NO MEHI KHOMKa @ ncrnonb3yeTca Ans nepexona K creayroLlemy

3MEeMEHTY B CMUCKe, a KHOMKa @ CNYXWUT ONS BXOAa B COOTBETCTBYHOLUMIA MYyHKT
MeHo. [ns Bo3BpaTta Ha npeablaylwuii YypoBEHb MEHI, YCTaHOBUTE MapKep Ha

NYHKT «Haszag» n HaxmuTe KHOMKY ;
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1. BbINTN U3 MEHIO

O,
|2 1. Hasag
g (1) g_‘)—’ N o
3. WY 2. W
4. . @ 3. . @
Qo

PucyHok 2.14 - lMNpuHUmMN HaBuraumm no MeHro

5. PepaktupoBaHue 3Ha4YeHuns napameTpa

3Ha4vyeHne napamMmeTpa MOoXeT ObITb 3agaHo OBYyMA cnocobamu: Bbl60p N3 CrnckKa
BO3MOXXHbIX 3HA4YEHU NN BBOA YNCIIOBOMO 3HaYEHUS.

Mpw BbIGOPE 3HAYEHMSA U3 CNCKa Norvka paboTbl Takas e, Kak Npu HaBuraumm no
MeHI0. UToObl 0TKasaTbCs OT U3MEHEHMS TEKYLLIEro 3HaYeHUsl napaMeTpa, BbloepuTe NyHKT
«Hasapgy.

Mpwn BBOAE YMCIIOBOrO 3HAYEHUA OObEKTAMUN pedakTUPOBaHUS SBMAKTCS undpbl B
AECATUYHbLIX  paspagax 4ucna W gecATudHbld  pasgenuTtenb  (Todka).  OO6bekT
penakTMpoOBaHUA MOXET HaxoauTbCs B BblOpaHHOM COCTOSIHAM U B He BblbpaHHOM. B
BbIOpPaHHOM COCTOSIHUM OOBLEKT NOACBEYNBAETCS MUTAKOLLMM MapKEPOM.

Koroa o6bekT peaaktMpoBaHus He BbibpaH, KHoMka @ CNY>XUT ANSA LMKNNYECKOro
nepebopa 06LEKTOB, a Takke KHOMOK' «Bbixoa» 1 «3anucaTby. Korga B kavecTBe 06bekTa

pefakTMpoBaHus BblIOpaH AeCATUYHBLIN paspsd, KHomnka ® CNYXWUT Ons npupaleHns
3HayeHuss 0o 9 n panee B 0; korda B kayecTBe obObekTa pepakTMpoBaHusi BblGpaH

AECATUYHbIN pasoennTernb, KHOMKa @ Cny>nT ana nepemMeLlueHna ToO4KN.

Korga o6bekT penakTMpoBaHUsi He BblOpaH, KHoMKa @ cnyxuT ans Bblbopa

obbekta. Korga o06bekT pegakTMpoBaHust BbiOpaH, KHOMKa @ CNyXuT  ans
NOATBEPXKAEHUS] U3MEHEHUS 3Ha4YeHUs1 B OECATUYHOM paspsige Unv MONMOXKEHUS TOUKK.
[lanee o6beKkT NnepeBogmTCs B HE BblIBpaHHOE COCTOSsIHME.

Ecnu Mapkep HaxoanTCA Ha KHOrKe «Bbixogy», HaxaTme Ha KHOMKY @ OTMEeHAEeT
BC€ N3SMEHEHNA N NPONCXOONT BO3BPAT B MEHIO.

Ecnun MapKep HaxoguTcd Ha KHOMkKe «3anucartby», HaXaTme Ha KHOMKY @ CoXpaHAaeT
3Ha4YeHne napameTpa B I'IaMﬂTI/Iz. Hanee nponcxognT BO3BpaT B MEHIO.

1 3pgecb u fanee TepMUH «KHOMKa» ByaeT NPUMEHATBCS Kak K (DU3NYECKMM KHOMKaM Ha nepegHer naHenm
MOAYNA npoueccopa Tak 1 K anemMeHTaMm BBoAa Ha Aucnnee ¢ COOTBETCTBYOLEN (PYHKLMOHANBHOCTbIO.
2 3HaueHne 3anvcbiBaetca B O3Y, a Ans HEKOTOPbIX MapamMeTpoB Takke coxpaHsaeTcs B [M3Y.
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Mpumep peaakTMpoBaHNUsi 3HAYEHUS:

BMM = 100% BMW = 100%
+19.00 ® M19.00
BeXOO]  [BAMVICATH]

BN = 100% BIMN = 100%
+4]9.00 ® +1[8.00
BbIXOO]  [SANWUCATH| BbIXOO]  [3ANUCATH|

BIMAN = 100% BIMN = 100%
s N
+1f8.00 @ +1fi.00
/ |\ / |\
BbixoO]  [BANUCATH| BoixoOl  |BANVCATH|

BN = 100% BN = 100%
+flooc | ©©®®® ] +10.00
BoIXOO]  [BAMMCATH|
®
BN = 100% @

OTMeHUTb CoxpaHuTtb
+10.00 © N3MEHeHNs N3MEHeHNs

BAMVCATb

PucyHok 2.15 - PegakTupoBaHue 3HadeHUa napameTpa

3ameTKa:

[anee B TekCTe CMMBOMN «—» O3HA4YaeT HaXaTue Ha KHOMKY @ T.e. nepexon BO
BITOXXEHHOE MEHI0, Ha3BaHWe MYHKTOB MEHIO 3aKnio4vaeTcsl B KBagpaTHble CKOOKM
«[ ]». lNepBbIM NYHKTOM BCEX MyTEN B MEHIO ABNAETCS MYHKT MMaBHOIO MEHIO.
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6. BbIXoO 13 pexxmma 3KpaHHOW 3aCTaBKuU

HaxxaTne Ha ntobyto KHOMKY B peXunMe 3KpaHHOW 3acTaBKW MPMBEAET K BO3BpaTy B
PEXMM MaBHOIo 3KpaHa.

2.6.2 [asHbIl 3KpaH

[MaBHbIN 3KpaH SIBMSIETCS OCHOBHbLIM PEXUMOM MHAUKaAUMKM Ha aucnnee. B aTtom
pexunme aKkpaH pasgeneH Ha Tpu YacTtu: lNone 1, lNone 2 u cTaTycHas cTpoka.

. oTobOpaxkaemasi BenimyunHa

MACC. PACXO[ Kr/4 —  eAVHWLbI U3MepeHus
nosne 1
0.200 —— Tekyllee 3HayeHue
MTOTHOCTD I — edVHULBI N3MEPEHMS
none 2 1.2000 —— Tekyllee 3HayeHune
CTaTycHasi CTPoKa__[\: 51,/ U1g 420 O1_ ...

PucyHok 2.16 - [naBHbIN 3KpaH

Mone 1 nMone 2

B kaxxgom nomne otobpaxkatoTcs TeKyLME 3HAYEHUS U eAUHULbI U3MEePEHMST OOHOTO
Unu OByx mMamepsieMblx napameTpoB. Ecnn HacTpoeHo oTobpaxeHune OBYX napameTpos,
nepeknYeHne Mexay HUMM NpoucxoauT ¢ MHTepsanom 10 cekyHa,.

Monb3oBaTenb MOXET BblbpaTb 6enuYuHy ONA OTOOpaXeHws B none, eOuHuUUbl
U3MepPEeHUST N KONNYECTBO 3HAKOB MNocre 3ansaton (ghopmam). ATO MOXHO caenarthb:

e C MOMOLLbLI 3KpaHHOro MeHto: «ObenyxmneaHne — Hactporika gucnnesy;
e C MNOMOLLbI CEPBUCHON Nporpammbl: «HacTponka gncnnes».

B cnyyae otobpaxeHusa oTHocuTenbHbIX BeNuunH («Macc. pacx. B %», «O0. pacxoa
B %», «[p. 06. pacx. B %»), HEO6X0OMMO TakkKe yKasaTb 3Ha4YeHME BENUYUHBLI, KOTOPOEe
oyoetr npuHaTo 3a 100%. 3HadeHWe KOHUEHTpauuu, Takke oTobpaxaemoe B «%»,
BbIYMCNSAETCA OTHOCUTENbHO M3MEPEHHOro pacxoda M He TpebyeT ykasaHusi 6a3oBOro
3HaYeHWs.

@ Ons HaCTp0I7IKI/I MCcnonb3yrTCA NapamMeTpbl:

Mone 1

Ha3BaHue no TekcTy MeHi0 KpaTkoe onucaHue MapameTp

MeHto: [4.06cnyxuBaHme] — [3.HacTtponka gucnnesa] — [3.MNone 1] —

eesiuqyuHa «2. HasH.:» BbIOOp Nnapametpa anst otobpaxexusa [F1_Assign

¢popmam «3. dopmart:» dopmat BbiBOAA YMcna F1_Format

eOQuHUUbI usmepeHusi | «4. EQuHuubL:» eavHWLblI namepeHns anga napametpa |F1_Unit
F1_V100
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HasBaHue no TekcTty MeHi0 KpaTkoe onucaHue MapameTp

«5. B[MMN=100%:» |3Ha4yeHune, koTopoe npuHumaetcs 3a |F1_ V100
100% Ons OTHOCUTENBHbBIX BENTUYNH

Honyckaetca B None 1 otobpaxaTb ABa napameTpa NONepeMeHHO C UHTeEpBanom
10 cekyHa. Ons atoro Heobxogumo HacTpouTb Mynbtunnukatop nons 1. HacTtponka
aHanorn4yHasa Hactponke [lona 1, pacnonoxeHa B MeHIO «HacTtporka gucnnes» nop
nyHKTOM  «4.Mynstunn.  nona  1»,  ucnone3dytoTca  napameTtpbl  F1Mix_Assign,
F1Mix_Format, u 1.0. Hactponka lNona 2 pacnonoxeHa nog nyHKTom «5.Mone 2» meHo
«Hactpowka gucnnea», Mynstunnukaropa nonsa 2 nog nyHKToM «6.Mynstunsi. nons 2».

CraTycHas cTpoka

B craTycHOM CTpoke BbIBOOUTCA MWH(OpMaLMss O COCTOAHMM pacxogomepa WU
npouecce U3MepeHus.

Vi 21— Mg 420 01 ...
| | |

CMMBOS OTCYTCTBMS MHAMKATOPbl CMMBOJT O3HAYaeT, YTo BCe
ownbok cocTosHUA 0003HaYeHUs He BMeLlaloTcs
N NpeaynpexaeHnin  yCTpoOMUCTB B OOHY CTPOKY

PucyHok 2.17 - Npumep cTaTyCHOM CTPOKK NpU OTCYTCTBUM OLLUMOOK 1 npeaynpexaeHnin

X S #26 [OQuc.Bxoabl A.

. .

cumBon T™n HOoMep KpaTkoe
HanMuusa coobOLleHnss coobLeHnss onucaHue
coobLeHnn B CBOeN

rpynne

PucyHok 2.18 - Npumep cTaTyCHOM CTPOKM NPU Hanu4mm owmnbok nnu npegynpexxaeHnin

B KpanHen neBoM nNO3MUMN pPacrnonioXeH WMHOMKATOP COCTOSIHMS pacxogomepa.
Bo3moXHbI TpU BapuaHTa nHaukartopa:

«\» — HopManbHOe COCTOsIHME, OLUMBKI 1 NpeaynpexaeHNs OTCYyTCTBYIOT;
«!»  — ecTb NpegynpexaeHnsl, oLMBKN OTCYTCTBYHOT;
«X»  — eCTb OLINOKM, BOBMOXHO, €CTb M NpeaynpexaeHust.

OcTtanbHasi YacTb CTPOKM pasnuyaeTcs Ansi ABYX PEXUMOB:

1. Mpun otcytcTBUM coobweHnn o6 owmnbkax u npenynpexneHuin BbIBOAUTCSA
nHpopmauusa o coctoaHum yHkumn. CooblieHne cocTouT M3 0B03HaYEeHUsT PYHKUUN U
NHOUKaTopa COCToAHUS. PYHKLUMM BbIBOASTCS B CeayoLeM nopsiake:

Ne [O6o3HauyeHn |PyHKUMS Nnaonkatop
e
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Ne |O603HayeHn |PyHKLMSA NHoukaTop
€
1 (21 Cymmatop 1 «nponennep», BpallaeTcy, Korga cymmaTop
BKIMIOMEH N aKTUBEH, CTOUT Ha MecTe, Koraa
CyMMaTop BKITHOYEH U OCTAHOBIEH
2 |22 Cymmarop 2 «»
3 [Z3 Cymmarop 3 «»
4 |(z4 Cymmartop 4 «»
5 M1 Bbixog1 — BepTuKanbHbl 6aporpad, BbicoTa
NMMNYNbCHBIA PEXMM  [NPOMOpLMOHarbHa YacToTe Ha Bbixoae
Y1 Bbixog1 — 4yacToTHbIN |BepTUKanbHbIM Baporpad, BbicoTa
pPeXuMm nponopumnoHarbHa YacToTe Ha BbIXoae
C1 Bbixog1 — cTtaTycHbIl | «_» — cooTBeTcTBYeT normdeckomy Hymo, «li»
peXum — riorm4yeckomn eguHnLe
6 |42 BbIxoa2 — 4acToTHbLIN | BepTUKanbHbIn Gaporpad, BeicoTa
pexum nponopumnoHarbHa YacToTe Ha BbIXoae
C2 BbixoO2 — cTaTycHbI | «_» — cooTBeTcTBYeT normdeckomy Hyno, «li»
peXum — riorm4yeckomn eguHnLe
7 |C3 Bbixoa3 «_» — cooTBeTcTByeT norndeckomy Hynio, <l
— NMOrNYECKon egnHmLe
8 |42 TokoBbIN BbIXO[, BepTuKanbHbIi 6aporpad, BeicoTa
nponopumnoHarbHa TOKy Ha BbIXxoae
9 | AunckpeTHbIn BXOA 1 «_» — cooTBeTcTByeT nornveckomy Hymo, «fp
— NOrM4YecKkon eanHnLe
10 |02 OuvckpeTHbIN BXxod, 2 |« _» — cooTBeTcTBYET nornyeckomy Hymo, «fp»
— NIOrM4YecKkon eanHnLe

Ecnn gns Bxoga, BbIxoga UM cymmaTtopa B KayecTBe Ha3HadeHus ykasaHo «He
ncnonb3yeTcs», MHpopmMauma o Hem He BbiBoguTcs. MHpopmaums o060 Bcex (PyHKUMAx
pasgensetca Ha 2 wunu 3 CTPOKW, ecnu He nomelwlaeTtcs B oaHy. Kaxpgas crpoka
oTobpaxaeTtca 8 cekyHa. Ecnu cTpoka He nocrnefHsisi, B ee KoHUe CcTaBuTCA «...». Ecnu
CTpOKa He nepBsasi, B ee Hayarne ctaBuTCa «...». [locne BbiBoga nocrneaHen CTPOKU CHOBa
BbIBOAMTCA NepBasi.

2. Mpun Hanuuumn owmnbOK MNU NpeaynpexneHnui, B CTaTyCHOM CTpoke oTobpaxaeTcs
no OAHOMY COOBLLEHMIO B NOPSAKE YMEHbLUEHNS 3HA4YMMOCTU. [1ogpobHyto HopmaLmo
0 coobleHnax cm. B n.2.8.

Haxogscb Ha rmaBHOM 3KpaHe, Nofnb3oBaTeflb MOXET NOMacTb B MaBHOE MEHI0 U
MEHIO CcymMmaTopa, nosib3ysicb KHonkamu. [lopsgok genctBun npmBeaeH B N.2.6.1
HacTosiwero PykoBoacTea.

2.6.3 MeHro cymmamopa

C nomowpblo MeHK Monb3oBaTeNb YynpaenseT paboToM OOHOTO W3  YeTbipex
cymmaTtopoB. BbiGop cymmaTtopa BbINOMHAETCA Monb3oBaTenem npeaBapuTensHO C
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MOMOLLBI 3KPAHHOIO MEHI0 WUIN CEepBUCHON MporpamMmbl. Yepes MeH cymmaTtopa
BbIMONHSAOTCA creayoLme OeicTBUS:

1. CTton
3anpeLuaet obHOBNEHNE 3HAYEHNA CymMaTopa B MNPOLIECCE N3MEPEHUS;

2. Cbpoc
YcTaHaBnuBaeT 3Ha4YeHne cymmaTopa B HOIb;

3. Crapt
Paspeluaet o6HOBNEHNE 3HAaYEHNsI CymMaTopa B NPOLIeCcce U3MepPEeHUs.

@ Ons HaCTpOIZKM MNCNonb3yHOTCA NapamMeTpbl:

Ha3BaHue no TekcTy MeH10 KpaTkoe onucaHue MapameTp

MeHto: [4.06cnyxmBaHue] — [3.HacTporka ancnnes] — [2.OcHOBHbIe onumun] —

«5. MeHto cym.:» BblOOp cymmaTopa ang ynpaenenns | QuickTotalMenu
yepes ObICTPOE MEHI0

2.6.4 OKkpaHHas 3acmaeKa
Pexxum akpaHHOWN 3aCTaBKKM SBMSIETCS 3aLUTHBIM PEXUMOM paboTbl gucnnes.

OLED-auncnnen umetot 3aMeTHO 6osee BbICOKYHD KOHTPACTHOCTb M3obpaxeHust no
cpaBHeHnto ¢ XKK-gucnneamu n pabotaotT B 6onee LWIMPOKOM AnanasoHe Temnepartyp,
ogHako, pecypc OLED-ancnneeB meHbLue, Yem y XKK. icnonb3oBaHMe aKpaHHOW 3aCTaBKu
no3BongaeT nNpoanuTb cpok cnyxbsl OLED-gncnnes.

Pexum 3kpaHHOM 3acTaBku akTyaneH Tonbko Aana pacxogomepoB ¢ OLED-
aucnineem. o ymMonyaHui (YHKUMS 3KpPaHHOM 3acTaBku BKYeHa (cocmosiHue -
«BKNtOYeHO»). B pacxogomepax ¢ XKK-gucnneem akpaHHasa 3actaBka He UCMONb3yeTcs, ee
KOHp1rypaumsi HegocTynHa.

é BHumaHue:

OTKntoYeHNe 3acTaBKM HACTOATENbHO HE PEKOMEHAOYeTCs, T.K. MOXET NpUBECTU K
3HaYNTENBHOMY CHWXEHUO cpoka cnyxbbl OLED-gucnnesi, ymeHbLUeHUIO obLen
APKOCTU, NOSABIIEHNIO HEPABHOMEPHOCTEN B APKOCTU OTAENbHbIX 0bnacTen.

@ [nsa HacTponKM NCNoNb3yKTCA NapamMeTpbl:

Ha3BaHue no TekcTy MeHi0 KpaTkoe onucaHue MapameTp

MeHto: [4.06cnyxuBaHme] — [3.HacTtporika gucnnes] — [7.OkpaH.3actaBka] —

CocmosiHue «2.CocTosiHne:» BKIOMEHNE/OTKIIOYEHME DYHKLIMN Screensaver_Enabled
3KpaHHOW 3acTaBKu

WNHmepsan «3.UNHTepBan:» BBO[, MHTepBasia BpeMeHu, yepes Screensaver_Interval

omcymcmeusi KOTOpbIN 3acTaBka byadeT 3anyllieHa

akmueHocmu npv OTCYTCTBUMN aKTUBHOCTYU

lNosedeHue ripu «4.Mpwn aBapumn:» BbIGOP NOBEOEHNS 9KPaHHOW Screensaver_OnAlarm

B03HUKHOBEHUU 3acTaBkv NPy BO3HUKHOBEHUN aBapum

asapuu
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B pexume aKpaHHOW 3acTaBkM 9KpaH MOMHOCTBID O4YULLIAEeTCA W MO  HeMy
HenpepbIBHO NepeMeLLaeTcsl HaanUCb C TEKCTOM «HaXXMUTE KHOMKY» AN PYCCKOro s3blka
Unn «press any key» Ons aHrmUMUCKOro sisblka. [1py 3TOM cTaTyCHbI CBETOAMOA MUraeT C
nepmoaom 3 cekyHabl.

I'Iepexop, B peXunm 3KpaHHOI7I 3aCTaBKN OCyLUEeCTBIAETCA aBTOMaTU4eCKnN 13 noboro
Apyroro pexuma, eclin B TeYeHUe uHmepegasia omcymcmeud akKmueHocmu, He GbIno
3a(bVIKCI/IpOBaHO HW OAQHOro CcobbITUS, KOTOpOE CHYUTaeTCda Halimdynem akKTUBHOCTMW.
3Ha4veHune uHmepearsia omcymcmeus akmueHOoCmMu MOXeT ObITb B AnanasoHe oT 1 go 60
MUHYT. Kak Tonbko BHOBb 6yp,eT 3aperncTtpunpoBsaHa akKTMBHOCTb, 6y/:|,eT npoun3BeneH BbIXoq
N3 peXXmMa 3aCTaBKM B PEXNM IT1aBHOIo 3KpaHa.

Hanee nepevuncrneHsl cobbITus, KOTOpblE€ CHUTAOTCA HannM4nem akKtTMBHOCTU:

e HaXaTthe Ha OOHYy Unn gBe KHOMKWU;
e |IBMEHEHNEe COCTOAHNA MMKponepeKmoaneneVl;
e BKJIHOMEeHWMe NMUTaHn4.

K BblluenepeyncrieHHbIM COObITUSIM MOXET ObiTb 406ABNEHO AOMOMHUTENbHOE —
BO3HMKHOBEHME aBapuu. YnpaBfieHWe OCYLLECTBMSIETCS MapaMeTpoM rosedeHue pu
B03HUKHOBEHUU asapuu. 3Ha4eHUs1 napameTpa:

e «BbIXOA4 W3 3acTaBKM» - BO3HUKHOBEHME aBapuUKn SIBNSETCA COObITUEM
HanMums akTUBHOCTY;

e «uUrHopupoBaTb COOM» - BO3HWKHOBEHME aBapuy He SBnsieTcs cobbliTnem
HanM4Msa akTMBHOCTM U He BNMSIET Ha paboTy pexxmma 3KpaHHOW 3acTaBKW.

2.6.5 nasHoEe MeHI

C nomowbio rMaBHOrO MEHK MOMb30oBaTeNb MOXET WU3MEHUTb OCHOBHYK 4acTb
napameTpoB paboTbl pacxogoMepa, BbINONMHUTL KannbpoBKy HyNs U KanMbpoBKYy TOKOBOMO
BbIxoga. WHcTpykumio no pabote ¢ MeHwo cmoTpy B n.2.7. OnucaHue napameTpoB
AOCTYMNHbIX Yepe3 MeHI0 npuBegeHo B AokymeHTe «3124 NC1 - VIHCTpyKkums cneunanbHas
(CBeneHust ans asTomaTu3aumm)y.

2.7 UHcmpykyus no pabome ¢ 21a8HbIM MEHHO

& 3ameTKa:

e UHcTpykumto no paboTte ¢ KnaBmMaTypom cMoTpu B N. 2.6.1 4aHHOro pyKOBOACTBA;
e OnucaHue CTpykTypbl MeHO cMmoTpu B Npunoxerun K.

[MmaBHOE MeHI UMeeT OpeBOBUAHYI CTPYKTYpPY. CTPyKTypa COCTOUT U3 BHYTPEHHUX
N KOHe4YHbiX y3rnoB. Kaxgomy y3ny COOTBETCTBYET MYHKT MeHH. KOHeYHble Yy3nbl
npeacTaBnsoT napameTpbl (CM. onucaHne napameTpoB). KoHeuvHble y3nbl ObiBatoT OBYX
BMOOB: ANS MHOMKAUMW 3HAYeHus1 napameTpa v Ons pefakTMpoBaHus 3HadeHusi. Ecnn
KOHEYHbIN y3en npegHasHadeH Ans MHOUKauMM 3HayeHusi, Npu yCTaHOBKE Mapkepa Ha
COOTBETCTBYIOLUMMA MYHKT MEHIO, OH BbIOENSeTCA pPaMKOW, €CfN KOHEYHbIN y3en
npegHasHadeH Ond pefakTMpOoBaHUs napameTpa, MyHKT MEHK BblAeNnseTcs MHBEPCHbIM
nonem, Takke Kak MyHKTbl, COOTBETCTBYIOLUNE BHYTPEHHMUM Yy3ram. 3HaA4YeHUSA B MyHKTax
MEHI0, NpedHasHa4YeHHbIX Ana MHauMkaumum, oOHOBNAKTCA aBTOMATUYECKNn C MHTepBasriom
0,4 cekyHAObl.
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M. pacx.: 2.001 4. O6HYNUTbL NOKa3aHUA
Tonbko ANa nHgMKaummn Tonbko ang Ons nHaukauum n
penakTMpoBaHus pefakTUpoBaHuUs

PucyHok 2.19 - BblgeneHne nyHKTOB MEHIO B 3aBMCUMOCTU OT BbINONHAEMON (DYHKLINN.

UToOGbl M3MEHWUTb 3HA4YeHMe HEeKOTOPOro napamMeTpa, HeobGXoAMMO  HaWTu
COOTBETCTBYHOLLMIA KOHEYHbIA Y3en B CTPYKTYpe AepeBa U MbICIIEHHO COCTaBWUTb K HEMY
nyTb Yepe3 BHYTPeHHWe y3nbl. [Ins Bxoga B MEHI Hago HaxaTb O4HOBPEMEHHO KHOMKM

®+@ N yoepxuBaTb B TeYEeHWe 2 CeKyHA, 3aTeM OTNYyCTUTb KHOMKW U OZHOKPaTHO

HaXaTb KHOMKY . Danee, ocyuwlectBnaa HaBuraumio no MeHw, Heobxoammo BbibpaTb
KOHeYHbIN y3en Ons pefakTUpoBaHUS COOTBETCTBYHOLLEro napamerpa. B 3aBucumocTtun ot
TMNa napameTtpa 6yaeT npeanoxeHo BblOpaTb 3HAYEHUE W3 CrUcKa BO3MOXHbLIX WU
oTpefakTMpoBaTb YMNCIIOBOE 3HaYyeHre. HoBoe 3HayeHne MOXHO COXPaHUTb NI OTMEHUTb
n3MeHeHnda. [lanee MOXHO BbIUTM W3 MEH Ha [NaBHbLIM 3KpaH WK NPOLOIMKUTL
HaBuUrauuio No MeHr. BbIxoa U3 MeHI0 OCYLLEeCTBNAETCA aHanorM4Ho BXOAY: HAO0 HaxaTb

OOHOBPEMEHHO KHOMKU ®+@ N yoepxvBaTb B TeYeHWe 2 CeKyHA, 3aTem OTMnyCTUTb

KHOMKN M OOHOKPATHO HaxaTb KHOMKY @ Takke MOXHO BblbpaTb NMyHKT «1. BbIATKM U3
MEHIO» Ha NEPBOM YPOBHE MTAaBHOIO MEH!HO.

& 3ameTKa:

e lI3MeHeHne HeKOTOpbIX MnapaMeTpoB MOXET BIMATb Ha CTPYKTYpY MEHK B
COOTBETCTBUU C BbIOPAHHBIM 3HAaYEHNEM,;

e Pacxogomep npogorkaeTr BbIMOMHATL Bce cBouM  OyHKumm (N.2.3  gaHHOro
PYKOBOLCTBA) B NpoLecce peaakTMpoBaHWst MEHIO.

i BHumaHue:

Bxoq B rmaBHOe MEHHO MOXET OblTb  3abnokMpoBaH C  MOMOLLbIO
MUKponepekntoyaTtens. Ecnn mukponepekntodatens 2 HaxOAUTCA B MOMOXEHUN
«ON», Bxog B MeHo OyaeTt 3abnokupoBaH, Ha Oucnnee BbICBETUTCS coobuieHne
«Bxog 3anpeweH! AnnapatHaa 3awmTta». [Ons paspeweHus Bxoda B MEHIO,
nepeseanTe MuKponepekno4vartens 2 B nonoxeHne «OFF».

2.8 CoobuweHus

& 3ameTKa:

e WHcTpykuuio no paboTe ¢ knaeBmaTypon cMoTpu B N. 2.6.1 4aHHOro pykOBOACTBA;

e OnucaHue CTPYKTYpbl MeH cMmoTpy B MpunoxeHun K.

2.8.1 Knaccugpukauyusi coobweHuu

Coo06LUeHnst KrnaccugumumpytoTcs no ABYM NpuU3HakaM: Mo MPOUCXOXOEHUIO U MO
CTEMEHN BaXXHOCTMW.

Mo MPOUCXOXAEHUIO coobLeHus noapasgendarTcAd Ha ABa BUAaa:
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1. CnctemMHble cooOLleHMss — 3TO CoOoOLEHMsT CBA3aHHblIE C (PYHKLMOHMPOBAHMEM
NpPorpaMmMHoOro u annapaTHoro obecneyYeHns pacxogomMepa;

2. CoobleHnss mnpouecca — 93T0 COOOLIEHMSI CBsi3aHHble C napaMeTpamu
“3mMepsiemoro npotecca.

Mo BaxxHOCTU coObLLEHNSA nogpasgendarnTca Ha ABa BUaa.

1. Owmnbkn — 910 coobuweHna o cobbiTusAX, KOTOpble MNPUBENM K TOMY, YTO
pacxogoMep He MOXeT npeactaBnsTb OOCTOBEPHOE 3HAYeHWe OOHOW UMK
HECKOSNbKMUX N3MEPSIEMbIX BENNYH.

2. MNpeaynpexaeHns — 3T0 COOBLLEHMS, KOTOpblE FOBOPAT O TOM, YTO HEKOTOpble
napameTpbl paboTbl pacxodoMepa He COOTBETCTBYOT TUMOBOMY MPUMEHEHMIO
(HanpuMep, pPeXUM CUMYNSLMK BbIXOQHOTO CUrHana).

B cooTBeTcTBMU C ATUM:

1.  «CuctemHble owmnbkm» — 3TO0 CcObObLITUA, KOTOpble  CBs3aHbl C
PYHKLMOHNPOBAHNEM MNPOrpaMMHO-aNMapaTHOro KOMMSEKCa, U HACTYNIeHne KOTOpbIX,
NpUBOAMT K HEBO3MOXHOCTM OnpeaensaTb 1 nepeaasaTb NpaBUibHbIE 3HAYEHUSA OCHOBHbIX
N3MepsieMbIX NapameTpoB (MacCOBbIM pacxod, 06beEMHbIN pacxog v T.4.);

2. «OwmnbkM npouecca» — 3TO COObITUSA, KOTOPbIE CBS3aHbI C CaMUM MPOLECCOM
(N yCrnoBUSIMU MPU KOTOPbIX OH OCYLLECTBNAETCHA) U He CBSA3aHbl C HEUCNpPaBHOCTAMM
N3MepuTenbHOro obecneyeHns MaccoBoro pacxoaomepa;

3. «CuctemHble npegynpexaeHusi» coobLalT O TOM, YTO HeKOoTOopble (YHKLUMM
pacxogoMepa He BbINOMHAKTCA WTaTHbIM  obpa3om. Hanpumep, BbIXo4 BMECTO
oTOoOpaxeHns pacxoga paboTaeT B pexnme CUMYNSUMM UM HapyuweHa paboTa gucnnes.
OpHako, ocHOBHas (byHKLMA pacxogoMmepa — U3MEPEHME pacxoda — BbINOMHAETCS;

4. «[lMpepynpexaeHns npouecca» coobLalT O TOM, YTO TeKyliMe MU3MEPEHHbIE
napamMmeTpbl Npouecca BbiWM 3@ HOMWHarnbHbLIM guanas3oH (BenuKk pacxon) wuunu He
COOTBETCTBYKT HACTPOMKaM OTAEMNbHbIX BbIXOAHbIX CUTHAMN0OB, PYHKLUN KOHLEHTpaLUn u

ap.

MonHbIN  KNaccMuUMPOBaHHbBIA MepeyYeHb COOBLIEHUN C OMUCaAHUMEM KaXKaoro
cooOueHus npeactasneH B MNpunoxenun I

& 3ameTKa: B pagne cnyy4yaeB «CUCTEMHas owmnbka» MoxeT ObITb cneacTeBuem ocobbix

ycrnosui paboTbl pacxogoMepa (B MOMEHT BKITHOMEHUS NUTAHUA, NPU YOapHbIX BO3-
AENCTBUSX Ha pacxogomep u 1.4.).

2.8.2 OmobpaxeHue

CoobueHuns otobpaxatTcs Ha gucnsee B rnaBHOM 3dkpaHe (n.2.6.2 puc.2.16) n c
MOMOLLIbIO CTaTycHOro ceetoamopa (puc.2.13). B crtatycHom cTpoke otobpaxaeTrcs no
ogHoMy coobueHuto. MNMopsaok crneaoBaHUsa cCoOobLLEHNIA onpeaenseTcs:

1. [pynnon, B COOTBETCTBUM C Knaccudukaumen (n.2.6.2);

2. BHyTpu ogHoOW rpynnbl COOBLIEHNS BbIBOOAATCA B Mopsiake BO3pacTaHUA HoMepa
coobuieHus (Mpunoxexwne IN).

CoobLeHne oTobpaxaerca B CTaTyCHOW CTpoke OO Tex Mnop, noka He Oyoer
ycTpaHeHa NpuynHa, Bbi3BaBLLAsA coobLIeHMe.
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Mopsagok cnegoBaHna rpynn Npu BblIBOAE COOOLLEHWIA:
Owwnbkn cuctemsl;

Owmnbkn npouecca;

MpepynpexaeHns CUCTEMBI;

B nh -

MpenynpexgeHus npovecca.

Hanunune owmnbok CUrHarm3npyeTcd 3axuraHmem CtaTyCcHOro ceetogmona KpacCHbIM
uBeToM. Hannumne Tonbko npenynpem,qumﬁ — XeJTTbIM.

dopmaTt coobLeHnsa B CTaTYCHON CTPOKe
Mpumepbl coobueHnin: «x S #XX Ceasb ¢ UMy, «! P #XX Benuk.mac.p»
KNacc BaXXHOCTU JT ‘ L kpaTkoe onucaHue

NPOUCXOXAEHNE HOMeEp B rpynne

Knacc Ba)KHOCTHU:
«X» — Owundbka;
«!» —TlpeoynpexaeHuve.

MpouncxoxaeHue:
«S» — cucteMHoe coobLueHue;
«P» — coobuieHune npouecca.

Howmep B rpynne cnyxuT anga noncka cooduieHust B nepeydHe (Mpunoxenue I).

KpaTtkoe onucaHue cooTBETCTBYET HAMMEHOBAHUIO cooOLLeHus B an/IJ'IO)KeHI/II/I I

Becb CnNUCOK aKTUBHbIX COOBLLEHNN MOXHO cyuTaTb no npotokosny Modbus. Ons
aToro Heobxogumo npountaTh NapametTpbl CommonNotice, Notice1, Notice2,..., Notice8.
Mapametp CommonNotice cogepXuT nHgpopmaunio 06 obLiem KonmyecTse CoobLLEHUI K
ux Tmnax. Ecnm konuyectso coobuieHn bonblie Hyns, To napameTpbl Notice1.. Notice8
cogepxaT MHdopmaumio 0 COOOLLEHMSIX.

dopmat napametpa CommonNotice:
our (15|14 |13 (12|11 (10| 9 | 8 |7 | 6 | 5[4 |3 | 2([1]0

HasH.| — | - | - | - | - | - - - |cOofcnjon(inn|H | H]|H

Bnt0..61T3 — 0bLiee konnyecTBo coobLueHnn 06 owmbkax (ao 8);
But4..6uT7 — cbnarn Hanmuusa coobLleHUI onpeaeneHHoro Tuna:

o [ - npegynpexaeHune npouecca,

e OIll - owwnbka npouecca,

e CI1- cucrtemMHoe npenynpexgeHue,

e CO - cuctemHas owmnbka

MOryT ObITb YCTAHOBIEHLI B NTIOOOM COYETAHMUM.

But8..6uT15 — He ncnonb3aylTcs.

dopmat napameTpoB Notice1.. Notice8:
oumt |15 |14 |13 (12|11 |10 9 | 8 | 7 |6 | 5| 4|32 (|[1]0

wasuw.|CO|(cn|joninn|{ - | -|(-|-|H|H|H|H|[H|H|H]|H

Bnt0..6MT7 — nHOekc coobuieHnst B COOTBETCTBUM C AOKYMeHToMm «3124 UNC1 —
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NHcTpyKums cneuynaneHas (CeBegeHna ans asBToMatmusaunm)y;
Bnt8..61MT11 — He ucnonbayoTCs;

But12..61T15 — donar Tmna coobLueHns, Bcerga yCTaHOBMNEH OANH U3 YETbIpeX.

2.9 KoMMyHUKayuOHHbIe NMPOMOKOJIbI

Pacxogomep MoXeT ocyllecTBnAaTb 0bMeH AaHHbiMM no npoTokonam Modbus un
HART. Habop umdpoBbix MHTEPGENCOB ONpeaensaeTcsi MCNOMHEHMEM pacxogomepa:

VcnonHeHne Hanuune nHtepdencos
M Modbus RTU
H HART + Modbus RTU

Pacxogomep He MOXeT oOcylecTBnATb OOMeH OOHOBPEMEHHO MO [ABYyM
nHTepdencam. B ncnonHeHum «H» Bbibop akmueHo20 uHMepghelica n Bepcun NPoToKona
HART (HART5, HART7) BbINOMHAETCA C NOMOLLbIO NOKanbHOro MHTepdgenca (3KpaHHoe
MeH), no npotokony Modbus (permctp CommProtocol) unu no npotokony HART
(komanga #180 «Select Communication Protocol»).

@ [na HacTponKM NCNonNb3yKTCA NapamMeTpbl:

HasBaHue no Tekcty MeHI0 KpaTkoe onucaHue MapameTp

MeHto: [5. basoBble dyHkuUun] — [7.MpoTokon cBa3u] —

aKmueHsbIU «2.MNpoTokon:» MepekntoveHne mexay CommProtocol
uHmepghelic MHTepdencamm n NPOToKonamm
Modbus n HART

2.9.1 Modbus

2.9.1.1 Peanusauus npoTtokona

PykoBogCcTBO MO aKCnnyataumm COO4epXWUT KpaTkui 0b30p peanusaumm nNpoTokona
Modbus — cBegeHusi, MMHUManNbLHO HeobOxoAuMble ANs MPUMEHEHUsI pacxogomepa B
cuctemax ACY. PaclumpeHHoe onucaHne npoTokona coaepxmtcsa B AokyMmeHTe «3124 NCA
- MHCcTpyKums cneumansHas (CeBegeHus onga asTomaTusaumm)y.

Pacxogomep ocyuwiectBnsaetr obmeH gaHHbiMM no npotokony Modbus RTU no nuHun
cBa3n RS-485. Cxema noaknioyeHns npuesedeHa B npunoxeHnn B. Pacxogomep paboTtaet
B peXx1Mme Be4OMOro YCTPOWCTBA (CepBepa) — OTBEYAET Ha 3anpochl BeAYLLEro yCTPONCTBa

(knneHTa). B TOM yncne, pacxogomep NpMHMMaeT 1 obpabaTbiBaeT LWMPOKOBELLATENbHbIE
3anpocsl (c agpecom 0).

Mpu BbINycke 13 Npon3BoacTBa' pacxoaoMep umeet aapec 1. Monb3oBaTtenb MOXET
N3MEeHUTb agpec pacxogomepa (B ovanasoHe ot 1 go 247) n gpyrne napametpbl obMeHa ¢
NOMOLLLIO NOKanbHOro uHTepdgenca unm no npotokony Modbus.

MpenenbHO OonycTumas 3adepka oTBeTa pacxodomepa coctaenset 100 mc.
MakcumarnbHoe BpeMsi 06paboTKM LUMPOKOBELLATENBHOMO COOOLIEHMSI TakKe COCTaBnsieT
100 mc. TunoBoe BpeMs OTBETa HaxoauTcsa B MHTepBane ot 5 0o 20 mc.

! Mpun 3akase 6e3 onumn «KoHduUrypuposaHue npnbdopa cornacHo TpeboBaHmaM 3akasvmkar
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Pacxogomep nogaepxuBaeTt ABa pexuma pabotbl no npotokony Modbus: dnomak n
MMI. Pexxkum MMI nossonseT npumeHatb pacxogomepbl AJIMETPO-®nomak B cucremax
ACY, HacTpoeHHbIX Ha paboTy ¢ pacxogomepammn mapkm Micro Motion 6e3 nepeHacTporku
ACY. lepekrntoyeHne pexnMoB OCYLLECTBNSAETCA Yepes3 JoKanbHbiM MHTepdENC unm no
npotokony Modbus. BbiGpaHHbI pexum onpegensieT noaaepXxuBaemble  OYHKUUN
(komaHnabl) Modbus, Habop perncTpoB 1 nx agpeca. lNepeq nepeknoyeHmem B pexum MMI
TpebyeTca npoBECTU MNpenBapUTENbHYIO HACTPOWKY pacxogoMepa B COOTBETCTBUWM C
WHCTpyKUuen, npueegeHHon B pasgene 13 pokymeHta «3124 UWC1 - WHCTpyKums
creumanbHas (CeBegeHns ana asToMmaTnsauum)y».

B 3aBucumoctn ot BbiGpaHHOro pexmma Modbus pacxogomep nopaepkmBaet
cnegyowme pyHkumm Modbus:

Kon Mmsa B COOTBETCTBUM CO PexuM MonMenerme
dyHKumM | cneuyundukaumen Modbus P
0x01 READ COILS MMI UTeHne TeKywero cocTtosiHus 6utoB
KOHbMrypaumm n naroB COCTOSHUSA
0x03 READ HOLDING dnomak/ [YteHne TekyLiero 3Ha4YeHus
REGISTERS MMI N3MepseMbiX  BENUYUH N NPOYUX
napamMmeTpoB pacxogomepa
0x04 READ INPUT dnomak/
REGISTERS MMI
0x05 WRITE SINGLE COIL MMI 3anncb BUTOB KOHUrypaumnm
0x06 WRITE SINGLE dnomak/ |3anucb 3Ha4YeHUn napamMmeTpos,
REGISTER MMI UMELLMX LEeNbIA TUM
OxOF WRITE MULTIPLE COILS [MMI 3anncb 6GUTOB KOHUrypaumm
0x10 WRITE MULTIPLE ®nomak/ [3annce  3HayeHMn napamMeTpoB C
REGISTERS MMI nnasaroLLemn 3ansaTon, 3anncb

HECKOJIMbKNX NMapameTpoB

Pernctpel Modbus morytT copepxaTb LENOYUCHEHHbIE 3HAYEeHUA U 3HA4YeHUsa C
nnaeawwen 3anaton. Pacxogomep nogaepXmBaeT 4YeTbipe BapuaHTa npeacTaBrieHus
3Ha4YeHnn ¢ nnasaroLen 3ansaton B pernctpax Modbus:

1) 3-2-1-0
Mopsinok crieqoBaHus Npuy nepeaade 1-n 6anT 2-h 6anT 3-11 bant 4-1 Gant
Pa3mellueHune B permctpax Pernctp N Pernctp N+1
Homepa 6ant no IEEE 754 Bant 3 Bant 2 BanTt 1 Bant 0
Copgepxumoe baiiT 35333333' | SMMMMMMM [ MMMMMMMM | MMMMMMMM
2) 1-0-3-2 (N0 ymonyaHuio)
Mopsiaok crneaoBaHus Npy nepedaqe 1-n Gant 2-n 6ant 3-n bant 4-i4 bant
PasmelleHue B permctpax Pernctp N Pernctp N+1
Howmepa 6ant no IEEE 754 Bawt 1 Bawnt 0 Bant 3 Bant 2
Cogepxumoe 6ant MMMMMMMM | MMMMMMMM 333933333 SMMMMMMM

"M — maHTMCCa, O — 3KCMoHEeHTa, 3 — 3HaK
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3) 2-3-0-1
MNopsiaok crneaoBaHus Npy nepedaqe 1-n 6ant 2-h 6ant 3-n bant 4-n 6ant
PasmeLlueHne B peructpax Pernctp N Pernctp N+1
Homepa 6ant no IEEE 754 Bawnt 2 Bawnt 3 Bawnt 0 Bawnt 1
Cogepxumoe baniT OMMMMMMM | 33333333 MMMMMMMM - | MMMMMMMM
4) 0-1-2-3
[Mopsinok crieqoBaHus Npuy nepefade 1-n 6ant 2-n 6ant 3-1 Gant 4-n 6ant
PasmeLlueHne B permctpax Pernctp N Pernctp N+1
Homepa 6ant no IEEE 754 Bant 0 Bant 1 Bant 2 Bawt 3
Cogepxumoe 6ant MMMMMMMM | MMMMMMMM | SMMMMMMM 35333333

MpenctaBneHne pQaHHbIX C  nNfaBawowen 3anaton B peructpax Modbus
onpegensietcs napametpom FloatByteOrder.

2.9.1.2 Jlunaunga ceasm Modbus

Css3b no npotokony Modbus ¢ pacxogomepom omKHA OCYLLECTBATLCS MO IMHUN
cBa3un ctaHgapta RS-485. Ctangapt EIA/TIA-485 npeaycmaTpuBaeT UCnonb3oBaHWe OBYX
TMnoB kabensa (A u B) ona opraHmsaumm nuHum ceasun. MNpu pabote c¢ pacxogoMepom
pekoMeHayeTcs UCcnonb3oBaTh kKabensb Tnna A.

PekomeHayemble xapakTepucTuku kabens:

MapameTp 3HauyeHune
MmnepaHc ot 135 no 165 Om npu namepeHnn Ha Yyactote ot 3 go 20 My
EmkocTb He 6onee 30 nd/m
CeueHue He MeHee 0,34 Mm?
Tun kabens BUTasA napa

Conpotuenenue netnn |He 6onee 110 OM/Km

3aTtyxaHue curHana He bonee 9 ob no Bcen anuHe kabens

OkpaHupoBaHue MeZHOE MNeTeHne UNN NIeTeHne n akpaH 13 gonbru

O6patnte BHMMaHME Ha criegyolmne 3aMeyaHus:

e [lpy ucnonb3oBaHMM kabensa Tuna A, nNpu MakcMManbHOW CKOPOCTU nepenauyn
AaHHbIX 115200 6uTt/c, MakcumanbHasa AnvHa NMHUK CBA3M (CEermMeHTa) CocTaBnseT
1200 wm;

e K ogHOMY cermMeHTy ceTn MoXeT ObITb nogknodeHo He 6onee 32 nonb3oBartenen
(Begywmx 1 BegombIx);

e K kaxgoMy cermMeHTy ¢ 000MX KOHLIOB AOMKHbl ObiTb NMOAKMYEHbI TEPMUHATOPLI
(pesuctop HommHanom 120 Om);

e [lNMHa ceTM UMM KONMMYECTBO MONb3oBaTenerr MoryT ObiTb YBENUYEHbl C
NPUMeHeHNeM NoBTOpUTENEN.

2.9.1.3 HacTtpauBaemble napameTpsbl
MapameTpbl 0O6MeHa OaHHbIMW HAcTpaMBalTCHA Yepe3 3KpaHHoe MeH («basoBble
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dyHKuMn — TpoTokon cBaA3n — KoHdwurypaumsa») wnm no npotokony Modbus (B
cepBucHon nporpamme «basoBble dyHKkuMM — Modbus RS-485»). [docTynHbiMu
napameTpamm aBnarTCA:

Adpec B cetn Modbus

[AnanasoH 3HaveHuin: oT 1 oo 247. 3HavyeHne No-ymosnyaHuio: 1.
Ckopocmb nepenayn gaHHbIX, Out/c

HocTtyneH psg ckopocten: 1200, 2400, 4800, 9600, 14400, 19200, 28800, 38400,
57600, 115200. 3Ha4yeHune no-ymonyaHuto: 115200.

YemHocmb

[loCTynHble PEeXMMbl: HET KOHTPOMS, HEYeT, YeT. 3HayeHMe NOo-yMOnYaHWuo: HeT
KOHTpOnSI.

[Topsidok balim sewecmeeHHbIX napamempos

[ocTtynHble BapuaHTbl: 3-2-1-0; 1-0-3-2; 2-3-0-1; 0-1-2-3. 3Ha4yeHne NO-yMOSHaHuIo:
1-0-3-2.

Pexxum pabomsi Modbus

[locTynHble BapmaHTbl: CTaH4APTHLIN pexum drnomak n pexkum MMI. 3HadeHune no-
ymonyaHuo: drnomak.

Uncno cton-6utoB B I/IH(bOpMaLI,VIOHHOM croBe He KOH(bVIprI/IpyeTCFI n Bcerga

paBHO 1 cTon GuTy.

3

3ameTKa:

Mpn “3MeHeHUM napamMeTpoB CBA3WM ydaneHHo no npotokosnly Modbus, oTBeT Ha
3anpoc pacxogomep OTnpaensieT B crapom dopmare. Cneaywowmn 3anpoc

pacxogomep oxuaaeT B HOBOM doopmarTe.

@ Ons HaCTp0I7IKI/I MCcnonb3yrTCA NapamMeTpbl:

HasBaHue no Tekcty MeHi0 KpaTtkoe onucaHue MapameTp
MeHto: [5. BasoBble dyHKkuUuKn] — [7.IpoTokon cBs3u] — [3.KoHdurypauus]
adpec «2.Appec:» Appec pacxogomepa B cetn Modbus | DevAddr
CcKopocmb «3.CKopoCTb:» CkopocTb nepefayn gaHHbiX, MHaekc |BaudRate

u3 psga
yémHocmb «4.YeTHOCTb:» BkntoueHune/BbIKNIOYEHNE KOHTPONA Parity

YETHOCTH
rnopsidok 6alim «6.Mopsg.6anT:» Mopsigpok 6anT aAns napameTpoB FloatByteOrder
8eWecmeeHHbIX BELLECTBEHHOIO TUNa AaHHbIX
rnapamempos
pexum pabomsi «7.Kapta per.:» Bbibop pexuma (KapTbl perncTpoB) ModbusMapMode
Modbus Modbus (Pnomak nnn MMI)
2.9.2 HART

Pacxopomep noppepxusaetr ase Bepcum npotokona HART: HARTS u HARTY.

Pacxogomep pabotaer no npotokonny HART B pexume nNOOYMHEHHOrO (MoOneBoro)
yCTponcTBa.
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Mpotokon HART B pacxogomepe npuMeHsieTcs AN cneayowmx ueneu:

1) KoHdurypuposaHue (¢ nomowbto HART-kommyHukatopa, ACY mnnu MK ¢ HART-
MOZEMOM);

2) lNepepaya pesynbTaTtoB M3MepeHUn nNo 3anpocam ot Mactep-yctponcts (ACY,
HART-kommyHukaTop, NK ¢ HART-mogemom v T.4.) unv B MOHoNonsHoM (Burst)
pexume (n. KoHdurypaumsa moHononbHoro (Burst)).

3) lNony4eHne nokasaHui OT BHELLHEro AaTyMka AaBNeHUs ANs MCNONb30BaHUS UX
B (DYHKUMM KOMMeHcauunm no pgasrneHuto. [puMeHsieTcs pexum  3axBaTta
coobuweHmn (Catch). lNMogpobHee O BO3MOXHOCTAX MNOMYYEHUA MOKaA3aHWUN
nasneHna cmotpu n.2.15.5 KomneHcauma BrANAHUA [aBReHUS U3MepseMou
cpenpbl.

CxeMbl nogknoyeHus pacxogomepa no uHTepdency HART npuBeneHol B
npunoxenun B. [MogknioveHne HART-mogema wnn KOMMYyHMKaTopa BbINOSIHAETCS B
cootBeTcTBMM C pucyHkom B.3 ([Mpunoxenne B). [lNogknioyeHue patynka LaBreHus
BbIMOMHAETCA B COOTBETCTBMM C pucyHkoMm B.4. [pu BbibOpe HOMWHaNa Harpys3o4yHOro
pesuncTopa crieqyeT pykoBoACTBOBATbLCS rpadonkomM Ha pucyHke B.5.

B pexume HARTS pacxogomep umeeT wuaeHTudukatopbl -generic” (obuiero)
ycTponctea; B pexume HART7 pacxogomep naeHTudpmumnpyetcsa kak «k ELMETRO Flomacy:

MUpeHTndmkarop nponssogutens Kon Tvna yctponcrea

HART5 0xF9 (unknown) 0x82 (generic)

HART7 0x60CO0 (-ELMETRO”) OxE33C (-Flomac”)

MogpobHoe onucaHue peanusauumn npotokona HART cogepxutca B OOKYMeEHTe
«JJIMETPO-®nomak. Cneundukaums nonesoro ycrponctsa HART».

2.9.2.1 Hactpouka napametpoB npotokorna HART

HacTtporka napameTpoB obmeHa paHHbiMu no npoTtokony HART npoussogutcsa
Yyepes 9KpaHHOE MeHKo unn ¢ nomoLbio HART-kOMMyHUKaTOpa.

Bbi6op Bepcun npotokona

Bbibop Bepcuy npoTokorna BbINOMHAETCA B MeH: «5. basoBble yHKUMM» —
«7.MpoTtokon ceA3ny — «2.MpoTokon».

OcHoBHas KOH(uUrypauus

OcHoBHas KoHMUrypauus pacnonoxeHa B MeHw: «5. basoBble QyHKUMM» —
«7. MNMpoTokon ces3m» — «3. KoHdurypaumsa».

MapameTpbl ocHOBHOM KOHGUrypaumm HART:

e AOpec onpoca (kopomkul adpec)

lMosBonseT maoeHTUUUMPOBaTL MNOSiEBble YCTPOMUCTBA, HaXOAALMECA Ha OLHOW LUMHE.
[OnanasoH 3HaveHunn: ot 0 go 15 gna HARTS; ot 0 go 63 ana HART7. 3HayeHue no
ymorndaHuio — 0. Ha ogHOM WWHE He [O0MKHO HaxoO4UTbCHA YCTPOWCTB C OOMHaKOBbIM
KOPOTKMM agpecom.

e Pexum mokoeol rieminu

OnpepgensieT curHanbHbI UMW HECUTHAmbHbIA PEXMM TOKOBOM NeTnun. CurHanbHbIA —
HOpManbHbIN  pexnm paboTbl NEeTNu, Korga TOK MeTnvM onpegensercsa  3HavyeHuem
nepBuyHON nepemeHHon (PV). HecurHanbHbI pexmm — Korga 3HavyeHue TOoKa neTnu
3abMKCUPOBAHO Ha YpoBHE 4 MA; MCNONb3YeTCA A5 MHOMOTOYEYHbIX cucTeM. Pexnm no
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e Cmpokosble napamemps! 015 u0eHmugukauuu

CTpokoBble napameTpbl Ans uaeHTudukauum nonesoro yctpownctea: Tar, [eckpunTop,
OnuHAbIA Tar (OnuHHBIA Tar gocTyneH Tonbko B HART 7).

e HasHayeHue QuHaMu4YecKUX MnepemMeHHbIX

OnpepensieTca npuBsiska MNEePeMEHHbIX YCTPOMCTBA K AWMHAMUYECKUM MEePEMEHHbIM.
HasHayeHve no ymonyaHuio: nepBuyHas nepemeHHas (PV) — MaccoBbIii pacxof;
BTOpMYHasi nepemeHHasa (SV) — Temnepartypa; TpeTuyHasa nepemeHHas (TV) — NNOTHOCTb;
yeTBepTMYHasa nepemeHHasa (QV) — obbeMHbIn pacxoqn. Habop nepemeHHbIX yCTponcTBa
CMOTpU B Tabnuue 2.2.

NMpumeyaHue: HasHayeHne nNEepBUYHOM MNEPEMEHHOW  OnpedensieT  HasHa4dyeHue
CBA3aHHOro napamMmeTpa TokoBOro Bbixoga (n. 2.11.2). lMpu BKMAOYEHHOM WHTepdence
HART nameHeHMe HasHadeHusi CBA3aHHOrO MapamMeTpa TOKOBOrO BbIXO4a 4Yepe3 MEHH0
«CurHanbeHble BbIXOAbl» 3anpeLleHo.

e Yucno npeambyn 8 omeeme

Onpepenset konnyectBo 6anT nNpeamOyrnbl B OTBETE pacxo4oMepa Ha 3anpoc macTtepa
unu B Burst-coobuieHunsax. [JnanasoH 3HadeHun ot 5 go 20. Mo ymonyaHuio 5.

e VHpopMaUUOHHbLIE napamempbl

Mcnonb3yloTca nonb3oBaTenemM B MNpPOM3BOSbHbLIX uUendx. CTpokoBble MNapamMeTpbl:
CoobuweHre n [lata, uenoymcrneHHbn napametTp «Homep koHevHoOM cHopku» (gmanasoH
3HayeHun ot 0 go 16777215, 3HayeHune no ymon4yanuio 0).

Tabnuuya 2.2 — Habop nepeMeHHbIX YCTPOUCTBA, NogaepXnUBaeMbIX pacXog4oMepoMm

Koa | HasaHwue Onucanune OuHammny*
0 Mass Flow MaccoBbil pacxoq +
1 Temperature Temnepatypa +
2 Totalizer #1 Cymmatop Ne1 -
3 Density MnoTHoCTL +
4 Totalizer #3 Cymmatop Ne3 -
5 Volum. Flow O6beMHbIV pacxon +
6 Totalizer #2 CymmaTtop Ne2 -
7 Totalizer #4 Cymmatop Ned -
8 Drive Gain YposeHb B030yxaeHus ceHcopa (0..100%) +
9 External Pressure [laBneHne c BHeLWHEro gartymka gaeneHus +
10 Reference Density MprBeneHHasn NIOTHOCTb +
11 Corrected Volum. Flow MprBeOeHHbIN 06bEMHBIV pacxoq +
Obsn3arenbHble NepeMeHHble YCTPOMCTBA, cornacHo cneundukauun HART

244 Percent Range MpoueHT AnanasoHa NepBUYHOM NepeMeHHOM -
245 | Loop Current TekyLlee 3Ha4yeHne Toka B MA -
246 PV MepBunyHasa nepemeHHas -
247 | SV BTopuyHasa nepemeHHas -
248 | TV TpeTnyHasa nepemeHHas -
249 | QV YeTBepTnyHas nepemeHHas -
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Kog | HasaHue Onuncanue OunHammy*

* BO3MOXHOCTb Ha3Ha4YeHUsA NepeMeHHON B Ka4ecTBe JUHAMNYECKOM

& 3ameTKa:

Mpn n3ameHeHnn KoHUrypaumoHHblx napametpoB HART yepes akpaHHOE MeHIO (He
BKMOYas HaACTponkmn Burst-coobLleHnin), KOMMYHUKALMOHHbBIA NPOTOKOSN Nepes3anycKaeTcs
nocrie KaXaoro M3aMeHeHus.
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@ [nA HacTPOMKKU UCNONb3YITCA NapaMeTpbl:

HasBaHue no TEeKCTY

MeHro

KpaTKoe onucaHue

MapameTp

MeHio: [5.basoBble dyHKuUuKn] — [7.MpoTokon cea3u] — [3.KoHdurypaumsa] —

adpec onpoca

«3.Aapec onpoca:»

Appec pacxogomepa B cetn Modbus

Hart_PollingAddress

peXUM MoKoeol
nemnu

«4.Pexum netnum:»

CurHanbHbI UNU HECUTHATbHbIN
PEeXUM NeTnM TOKOBOTO BbiXxoAda

CUR_MultidropMode

HasHayeHue
OuHaMu4ecKux
rnepemMeHHbIX

«5.HasH.
ANHaM.MepeMm.»

HasHaveHue gnHamuyeckmnx
nepemMeHHbIX: nepsuyHomn (PV),
BTOpUYHOM (SV), TpeTnyHon (TV),
yeTBepTMYHOM (QV)

Hart_AssignPV,
Hart_AssignSV,
Hart_AssignTV,
Hart_AssignQV

yucrsio npeambyrsn 8
omeeme

«6.MNpeambyn B
OTB:»

Yucno 6ant npeambyrnbl B OTBETE
yCcTponcTea

Hart_RespPreamblesC
ount

HOMep KOHeYHoU
cbopku

«7.Ne coopku:»

WHdopmaLmoHHbIM napameTp

Hart_FinalAssemblyNu
mber

MeHto: [5. basoBble dyHkunKn] — [7.MpoTtokon cessu] — [3.KoHdurypauusa] — [2.MHdopMm. 06.ycTp.]

mae

«5.Tar:»

HART Tar (8 cumBonos)

MM_HartTag01,
MM_HartTag23,
MM_HartTag45,
MM_HartTag67

deckpunmop

«7.JeckpunTop...»

HART [OeckpunTtop (16 cumBonos)

Hart_Descriptor0,
Hart_Descriptor2,

Hart_Descriptor12,
Hart_Descriptor14

coobuweHue

«8.CoobLeHue...»

HART CoobueHne (32 cumBona)

Hart_Message0,
Hart_Message2,

Hért_MessageZ&
Hart_Message30

ONIUHHBbIU ma2

«9.[ANUHHBINA TAr...»

HART OnuHHbv Tar (32 cumBona)

Hart_LongTagO,
Hart_LongTag2,

Hért_LongTagZS,
Hart_LongTag30

dama

«6.Oarta:»

HART [ata: geHb, mecsu, rog

Hart_Day, Hart_Month,
Hart_Year

KoHdurypauus moHononbHoro (Burst) pexuma

B pexume HART7 pacxogomep nogaepxuBaeTr nepefadvy [o Tpéex Burst-
coobweHun. Pexum HARTS ponyckaeT nepegady Tonbko opHoro Burst-coobuieHus.
HacTpolika kaxxgoro coobLeHns BKIKOYaEeT crieayowme napameTpsbl:

e  AKkmusHOCMb

OnpefensieT BKMIOYEHA WNM BbiKMOYeHa ny6nukaumsi'! M oTnpaBka [gaHHoro Burst-
coobLeHus. Mo ymonyaHuio nybnukaums 1 otnpaska BbIKMHOYEHbI.

e KomaHOa

! Mpwn nybnukauumn obHoBNsIETCS copepxnmoe coobuieHns B Oydepe pacxogomepa. OTnpaska coobLleHui
B LLUMHY BbINOJTHAETCA HenpepbiIBHO C MakCMMalsribHbIM TEMMNOM, HE3aBUCUMO OT cobbITUi I'Iy6J'II/IKaLI.I/II/I.
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Boibop komaHabl, nybnukyemon B Burst-coobweHun. [lMogaepxuatotcs cnegyowime
KomaHapbl: 1 (nepBuyHasi nepemeHHas), 2 (NpPoUEHT AuanasoHa W 3HavyeHue Toka), 3
(AMHamun4yeckne nepemMeHHble U 3Ha4YeHue Toka), 9 (CnoTbl NepeMeHHbIX YCTPOMCTBA CO
cratycom), 33 (CnoTbl MNEpPeMEHHbIX YCTponcTea), 48 (AOMNONHUTENbHLIN CTaTyC
ycTpounctea). KomaHga no ymonyanumioo — 1. Komangs! 9 n 48 HegocCTynHbl ANS NpoToKona
HARTS. Homep komaHabl onpegenseT nepeMeHHy yCTPoOMUCTBa — UCTOYHUK TpuUrrepa:

KomaHga UcTouHuk Tpurrepa KomaHga UcTouHuK Tpurrepa
1 MepBnyHasn nepemeHHas (PV) 9 lMepemeHHas B Cnote 1
2 MNpoueHT agnana3oHa 33 MNepemeHHasn B Crniote 1
3 MepBnyHasn nepemeHHas (PV) 48 McTouHmka HeT (Not Used)

e Criombl nepeMeHHbIX

B cnotax ans nepeMeHHbIx onpeaensieTca Habop NepemMeHHbIX YCTPoMUCTBa, NyornmkyemMbix
B Burst-coobweHnn npu ncnonbsoBaHun komang 9 vnun 33. [Ana komangsl 9 4ocTynHo 8
CNOTOB nepeMeHHbIX. [1na 33 komaHabl JOCTYNHO 4 crioTa NepemMeHHbIX.

e  Pexum mpuzzepa

Onpegensietr TMn cobbiTUs, No Kotopomy nybnukyetcs Burst-coobuieHne. [Jonyctumblie
peXxuMmbl Tpurrepa: HenpepbiBHbIN (6e3ycrioBHas nybnukaumsi coodlieHust ¢ nepuonom
OOHOBMEHNS); OKOHHbIA (Nybnukaumsi COOBLLUEHNSA, €Cnu  OTKIOHEHWE 3HadYeHusi OoT
npeablaywero onybnMkoBaHHOro Gornblue 3a4aHHOro YPOBHA Tpurrepa); no NpPeBbILLEHNIO
(nybnukaums coobLleHuns, ecnm 3HadeHne NPeBbICUIIO 3adaHHbIA YPOBEHb Tpurrepa); no
CHMXeHMO (nybnukaumst coobLUEeHNs, ecnv 3HadeHne ynano HuXKe 3afaHHOrO YPOBHS
Tpurrepa); no MaMeHeHuto (Nydnukaumsa cooblueHns npyu nameHeHun nibon nepemMeHHon
yCTPOWCTBA, UCMNONb3yeMon B BbIOpaHHOM KOMaHAae).

e [lepuoO obHosneHuUss 0aHHbIX

3apgaeT MyHUManbHbIM Nnepuoa nyénukaumm Burst-coobwenus. [JonycTumble 3Ha4eHns (C):
0,5; 1; 2; 4; 8; 16; 32; 60..3600. BeegeHHble 3HadYeHna meHee 60,0 okpyrnawTCca [0
onuxanwero gonyctumoro. 3Ha4yeHme no-ymonyanuto: 0,5 c.

e  MakcumarsnbHbil nepuod 0bHOB8IEHUS

3apaeT nepuoa, Yyepes KoTopbIn ByaeT coBepLluaTbCs NpUHyguTenbHas nybnukaums Burst-
COObLEHNS, eCnN B TEYEHME ITOrMO0 BPEMEHU HE ObINO HACTyNNeHus cobbiTus Tpurrepa.
[na HenpepbIBHOrO pexunma Tpurrepa He ucnonb3yetcsa. [JonycTumble 3HaveHus (c): 0,5;
1; 2; 4; 8; 16; 32; 60..3600. BBeaeHHble 3HayeHnss oo 60,0 okpyrnaTcs K bnvkanwemy
AonycTumomy. 3HadeHne no-yMmonyaHuto: 2 C.

e YposeHb mpuaaepa

OnpepnensieT ypoBeHb, UCMOMb3yeMbI B CRedyroLnX pexumax Tpurrepa: OKOHHOM, Mo
NPEeBbILLEHUIO, MO CHWXEHU. 3agaetca B eauHULax YpOBHSA Tpurrepa. 3HayeHue no
ymonyaHunio: NAN.

e EOuHuuUb! ypoBHA mpuzaepa

OnpepensieT eauMHUUbl, B KOTOpbIX 3ajaH YypoBeHb Tpurrepa. Habop eguHuu
COOTBETCTBYET NEPEMEHHON YCTPOMCTBA — UCTOMHUKY TpuUrrepa.
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@ Onsa HacTponku kaxgoro Burst coo6lieHns ncnonb3yoTcs napaMmeTpbil:

HasBaHue no Tekcty MeH10 KpaTkoe onucaHue MapameTp

MeHio: [5.bazoBble dyHkuuun] — [7.MNpoTtokon cea3u] — [4.HacTtponka Burst] — [X.CooblueHune X]

aKkmusHocmb «2.AKTUBHOCTb:» PaspelueHune nybnukauyum BurstX_Mode
AaHHoroBurst-coobLeHns
KomaHOa «3.KomaHga:» My6nukyemas B gaHHomBurst- BurstX_CmdNumList
coobLleHn koMaHaa
cromsi nepemeHHbix | «4.Cnothbl CnoTbl onst nepemMeHHbIX yCcTponcTea, |BurstX _DevVari,
nepemMeHHbIX» nybnukyembix B 9 nnn 33 komaHgax BurstX DevVar2,

IIB-LJrstX_DevVarS

rnepuod obHoeneHus | «5.T obHOBM:» Mepuopg nybnukauun Burst- BurstX_UpdatePeriod

OaHHbIX coo0LLEeHuns

MakcumarsnbHbIl «6.Tmax o6HoBn:» | MakcumManbHbIV Nepuog nyonukaummn | BurstX MaxUpdatePer

rnepuod obHoerneHusi Burst-coobLieHuns iod

OaHHbIX

pexum mpuazepa «7.Tpurrep:» Tun cobbiTus, N0 KOTOPOMY BurstX_TrigMode
nyonukytotcs Burst-coobernuns

e0uHUUbI YPOBHSI «8.EanHnubi» EovnHuubl, B koTopbix onpegensetcsa | BurstX TrigUnitsFmk

mpueeepa YPOBEHb TpUrrepa

yposeHb mpuzzepa | «9.YpoBeHb:» 3HayveHne ypoBHS Tpurrepa B BurstX_TrigLevel

COOTBETCTBYIOLUMX eanHMLax

2.9.2.2 ®ann onncaHusa yctponctea (DD)

®ann onucaHua yctpouctea (DD) nossonser HART-Mactepy Havbonee nonHo
ncnonb3oBaTb (PYHKUMOHASbHbIE BO3MOXHOCTK, npefoctasnsemble HART npoTokonom
NnoneBoro ycTponcTBa.

dann onucaHua yctponctea (DD) pacxogomepa npegocrtaenser Mactep-
YCTPOWUCTBY crieflytoLime AONONHUTENbHbIE BO3MOXHOCTMU:

1) TMony4eHune paclmMpeHHoOn naeHTuKaunoHHon nHopmaLmMm 0 pacxoaoMepe;

2) lony4yeHne wun3MepsieMbIX pPacxogoMepoM 3HayvyeHur (nokasaHusi pacxona,
NNOTHOCTK, TemnepaTtypbl U Ap.);

3) YnpasneHue cymmaTopamu 1 NoflydeHne Ux 3Ha4yeHun;
4) YTeHune nosHOM ANarHOCTUYECKON MHAopMaLnu;

5) KoHdgwurypupoBaHue pacxogomepa (Qucnnen, BbiXoAdbl, BXOAbl, CyMMaTopbl,
HacTponKa namepeHunsa n ap.);

6) BbINONHEHWe [MarHOCTUYECKUX WM CEepPBUCHbLIX oOnepauun (HacTporka Hyns
AaTyuka, KanubpoBKa TOKOBOIO BbIXo4a, CUMYNALMA BbIXOO40B U Ap.).

MogpobHoe onucaHne CTPYKTYpbl 3KpaHHOro MeHk DD, cogepXutca B LOKYMEHTE
«ANMETPO-®nomak. CTpykTypa 3KpaHHOro meHto DD».

B koMnnekT noctaBku pacxoaomMepa BKIH4YeEHbI cneayuimne QJaIZﬂbII

1) CneumnanuanposanHbin pann DD (*.hhd) ana HART-kommyHukaTtopoB Emerson
375/ 475 Field Communicator;

2) HabGop ansa 6eictpon uHTerpaumm pacxogomepa B coctaB 1O Emerson «AMS
Device Manager» Bepcuu 13.0 1 BblLe;
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3) ®ann DD crangaptHoro c¢opmata (*.fm8) gons MacTtep-ycTponucTB Opyrux
npoussogutenen (HART-kommyHukaTopsl, MO MK, ACY).

3ameTKa:

dain onucaHna ycTponcTea JOCTYNEH TONbKo Anda Bepcuun npoTtokona HART7.

2.10 CepsucHas npoepaMmma

Pacxogomep noctaBnsieTcss B KOMMSieKTe C cepBucHon nporpammon ans [K.

CepBucHast nporpamma No3BosIsieT BbINOMHATL CNeayoLmne 0encTBUS:

CuntbiBaTb  KOHUrypaumio (COOepXUT 3HavyeHuss BCexX MapamMeTpoB) U3
pacxogomMepa U CoOXpaHATb ee B (hann;

3anucbiBaTb KOHGUrypauuio 13 anna B pacxogomep;

Mpon3BoauTL  HaACTPOWKY pacxogomMepa MNocpeacTBOM — M3MEHeHMst  Nobbix
napameTpoB, AOCTYMNHbIX Ans 3anvcu. MNapameTpbl crpynnuMpoBaHbl N0 Ha3Ha4YeHUo
B COOTBETCTBUM C IKPaAHHbLIM MEHIO;

lMpocmaTpmBaTb TeKkyliue 3HavyeHUs U3MepseMblX BeNUYUH; BO BpeMsi paboTbl
CEpPBUCHOM NporpamMmbl TeKyLMe 3HadYeHna coxpaHsatoTes B dpavn IMTT_MM_[O/.txt
B nogkartanore «IndicatorLogs»;

MpocmatpmBaTb  MHGOPMALMIO O  TEKyWMX  coobleHuax  pacxogomepa
(NpeaynpexaeHnsa n owmnobKn);

MponsBoauTb KannMBpoBKY TOKOBOMO Bbixoda C MOMOLLbIO crieuunanbHOro MacTtepa;
Takke MO3BONSET BO3BpallaTb KannbpoBOYHble KOIPPULMEHTbI K 3aBOACKUM
3HaYEHUSM.

Bo Bpemsi paboTbl cepBuCHasd nporpamma BegeT MpPOTOKON COObITUIN, KOTOpPbIN

3anuceiBaetcs B chavn IMTT_MM_[/.txt B nogkaTtanore «Logs». CobbITUA BKMHOYAOT B

cebs:
[ ]
[ ]

N3mMeHeHne CoCTOSHUS NOAKMIOYEHUS K pacXO4oMepy;
Owmnbkun cBA3n Npn obMeHe JaHHbIMU C PacXo40MeEPOM;
Pesynerar (ycnex/owmnbka) onepawmm 3anncm HoBbIX 3HaYEHU NapaMeTpoB;

MHTepdenc nporpammbl MOXeT ObiTb MNpPeAcTaBneH Ha pasHbIX — A3blKax;

nepekrYeHne A3bIKOB OCYLLECTBSIETCS Yepe3 MeHto «Languagey.

3a bonee nogpobHbIMKM cBegeHnsMU obpaltanTtecb K «HCTpyKuum no paboTe C

cepBucHoW nporpammon pacxogomepa AJIMETPO-®nomak».
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2.11 BbixoO0bI

OcHalleHre pacxogoMepoB BbIXOAHBIMW CUrHanaMu COOTBETCTBYET Tabnumue:

5 WcnonHeHe no KOMMNOHOBKe
CurHanbHbIV BbIXO4

IR, S, RS, M C
MMnynbCHbIN/YaCTOTHBIN/CTaTyCHbIN + +

BbixoA 1
YacToTHbIW/CTaTyCHbIV BbIXOA 2 + -
CTtaTtycHbI Bbixoa 3 + -
TokoBbIV BbIXO[, + -

Kaxkabii BbIXo4 MOXET ObITb BbIKIHOYEH UMW BKOYEH. BbIKNIOUYNTL BbIXOO MOXHO
3ajaB B ka4yecTBe HasHadeHusi «He ncnonbayetcs». Ecnu ykazaHo Apyroe Ha3Ha4yeHue, To
BbIXOZ BKIHOYEH U MOXET paboTaTb B HOPManbHOM PEXUME UNKN B pexnme cumynsiumm. B
pexXMMe CUMYNSLUMM BbIXOA4 MNOCTOSIHHO oTobpakaeT 3agaHHoe 3HadeHue. Ecnm He
BKITHOYEH PEXUM CUMYISYUU, Bbixon paboTaeT B HOpMarnbHOM pexume, T.e. oTobpaxaeT
HasHayeHHbln napameTp. Ecnu Bbixog paboTaeT B HOPManbHOM  pexume npw
BO3HMKHOBEHUWN COCTOSIHMSI aBapuM pacxodoMepa, 3HayeHWe Ha BbIXoAe onpeaensieTcs
napameTpoM asapuliHbil PexxuM:

«He ncnoneayetcs» HasHayeHHbIU
D napamemp

JTroboe gpyroe
3HayeHue

3Ha4yeHue Orns
cumynayuu

Pexxum
cUmMynaumn

CocrosaHue
aBapuu

3Ha4yeHue npu
asapuu

CUrHan Ha BbIXO4e COOTBETCTBYET
HasHa4eHHOMY napamempy

PucyHok 2.22 - Anroputm oopMUpOBaHNsi 3HaYEHNsI Ha BbIxoae

83 3124.0000.00 P



CueTtunkm-pacxogomepbl maccosble AJIMETPO-®nomak

2.11.1 [JuckpemHsbie 8bix00bl

[lns ANCKPETHbIX BbIXOA0B AOCTYMHbI CNEAyLWne pexxumsl pabomesi:

e VMnynbcHbIN;
e YacToTHbIN;
e CraTycHbIN.

[nckpeTHble BbIXoAbl MMET NacCUBHbIV TUMN U B KaXabli MOMEHT BPEMEHM MOTYT
HaXoAMTbCS B OOHOM U3 [BYX COCTOSIHWIA:

e [lpoBogsiuee, B aanbHenweM no TekcTy obosHavaeTcs «1»;
e HenpoBopgsiee, B AanbHeuwweM no TeKCTy o6o3HavaeTcs «0».

JonycTumble pexmmbl paboTbl BbIXOOOB:

MnynbCHbIN HacToTHbIN CraTtycHbIn
Bbixop, 1 + + +
Bbixon 2 + +
Bbixoa 3 +

Pexum paboTbl nepBoro uM BTOPOro BbIXOAOB OMNpeaensieTcs napameTpamu
PFS1_Mode, FS2_Mode coOTBETCTBEHHO.

@ [nsa HacTponKM NCNoNb3yKTCA NapamMeTpbl:

Bbixog 1

Ha3BaHue no TekcTy MeHio KpaTtkoe onucaHue MapameTp
MeHto: [4. ObcnyxuBaHme] — [5.CurHanbHble Bbixogbl] — [2.Mmn./MacT./CTart. 1] —
pexumbi pabomel «2. Tun:» Twn BbIXxoga (MMn., YacT., cTatyc.) PFS1_Mode
Bbixon 2

HasBaHue no TekcTty MeHtio KpaTtkoe onucaHue MapameTp
MeHto: [4. ObenyxmBaHue] — [5.CurHanbHble Bbixogpl] — [3.YacToTHbIn/CTaT. 2] —
pexumbi pabomel «2. Tun:» Tun BbIxoga (4acT., cTaTtyc.) FS2_Mode

MMNynbCHbIN peXxum

B atom pexvme paboTbl YMCNO MMMNYNbLCOB HA BbIXOAE 3@ HEKOTOPbIA OTPE30K
BPEMEHN MNPOMNOPUMOHANbHO M3MEHEHUIO 3HaJYeHWUs Ha3HayeHHo20 rapamempa 3a 3TO
BpeMs. KoadbpnumeHT nponopumoHanbHOCTU HasblBaeTCA YeHouU UMIyrbca.

AV

N==", (2.2)

rae N — KOnMyecTBO MMMYNbCOB,
k — uUeHa nmnyrnbca,
AV — N3MeHeHMe 3Ha4YeHns1 CBA3aHHOro napamMeTpa.

LleHy wmnynbca cnegyeT BblbupaTb Takmm o6pasomMm, 4Tobbl MakcumanbHas
BO3MOXHasi 4YacToTa UMMNYNbCOB Ha BbIXoA4e NpwW MakcumanbHoM pacxoge (1 / N ) He
npesblwana 10 kl'y n cooTBeTCTBOBasNIa BO3MOXHOCTSAM BTOPUYHOW annapaTypbl.
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Mpn pacyete napameTpoB MMMYfbCHOrO BbIXOA4A 3a MakcuMaribHbIl pacxod
cnegyeT NpyHUMaTb ABOMHOM HOMUHASbHbBIN pacxoq Ans aHHoro pacxogomepa (n.1.2.2),
4yTOOblI 06ecnevnTb NpaBusbHY0 paboTy MMMNYNbCHOMO BbIXOA4A B CUTyaLuUK, KOrga pacxoq
npeBbILAeT HOMUHanbHOe 3HadveHue. LupumHy wmmnynbca cnegyet BbiOMpaTb MeHee
MoroBMHbI Nepuoaa criefoBaHnst UMMNYNbCOB MPU MakCUManbHO BO3MOXHOM YacToTe.

B aToM pexume BbIXOA4 MOXET WUCMOMb30BaTbCA AN OTOOpaXKeHust creaylowmnx
BEMNNYUH:

e Maccosbln pacxog;
e O6beMHbIN pacxon;
e [lpuBeneHHLI 0OBLEMHbINA PaCXOA.

Ecnn BknoyeHa  @byHKUus  eblducnieHusi  KoHueHmpauuu (n.2.20), kpome
nepeyvncrieHHbIX, JOCTYMNHbI Cneaylwme BapnaHTbl Ha3Ha4YeHUs: UMMNYITbCHOrO BbiXo4a:

e MaccoBbln pacxof ueneBson cpeabl;
e MaccoBbI pacxos cpefbl-HOCUTeNs;
e OO6beMHbIN pacxop LieneBson cpeapbl;
e OOGbeMHbIN pacxoq cpeabl-HoCUTENS.

Uncno mmnynbcoB Ha BbIXOAE 3a HEKOTOPOE BPEMS COOTBETCTBYET MHTerpany
pacxofa 3a 3TO BPeEMSI C TOYHOCTbIO [0 LieHbl MMNyIbCea.

@ [na HacTponKM NCNonb3yKTCA NapamMeTpbl:

Ha3BaHue no TekcTy MeHio KpaTtkoe onucaHue MapameTp

MeHto: [4. ObenyxumBaHue]—[5.CurHanbHble Bbixoabl]—[2.Mmn./Mact./CTart. 1]—[3.KoHdurypupoeaHmel—

ces3aHHbIU napamemp | «2. HasHayeHne:» |HasHayeHHbIVi napameTp PFSp_Assign

«3. EauHnubi:» EovHuubl namepenuns LeHbl umnynsca | IndexUnitMass,
IndexUnitVolume nnun
UnitCorrVolume —
3aBUCUT OT
PFSp_Assign

ueHa umrnyrnsca «4. LleHa umn.:» M3meHeHne HaszHa4YeHHoro PFSp_PulseValue
napameTtpa, COOTBETCTBYHOLLEE
OOHOMY NMMYNbCY

dnumernbHocmb «1» «5. WwnpuHa, mc:» |OnutensHocTb «1» B munnucekyngax |PFSp_PulseWidth

pexum «6. Pexxum:» Vcnonb3yemble 3Ha4eHna — PFSp_Mode
NOMNOXUTENbHbIE, OTpULATENbHbIE,
BCE 3HAYEeHUs1 — N0 MOAYIIH0 UIn B
KOMMEHCALNOHHOM pexXume

asapuliHbIl pexum «7. MNMpwn aBapumn:» |CwurHan Ha BbIXO4e Npu aBapuu PFSp_FailsafeMode

MeH1o: [4. O6cnyxuBaHme]—[5.CurHanbHble Bbixogbl]—[2.Mmn./Mact./CTat. 1]— [4.Cumynauusa]—

pexum cumynsayuu «2. Cumynsauusa:» | Pexnm cumynaumm — PFSp_SimMode
«Bbikn.»/«HenpepblBHO» */« C4EeTUNK»

«3. YcTaBka:» B pexxume «Cuetumnk» — konuyectso  [PFSp_SimFreq
UMMynbCOB, KOTOpble ByayT
chopMUpOBaHbl Ha BbIXoae
* B pexxume «HenpepbIBHO» Ha BbIxoae hopMmnpyeTcst MeaHap C NepMoaoM paBHbIM
OBOWHOW OrumernibHocmu « 1.

B 3aBMCMMOCTM OT pexuma BbIXOq, 0To6pa>KaeT cnegywuimne 3Ha4eHnda cBA3aHHOIo

85 3124.0000.00 P



CueTtunkm-pacxogomepbl maccosble AJIMETPO-®nomak

napamertpa:
e TONbKO MOMNOXMUTENbHbIE;
e TONbKO OTpULATENbHbIE;
e BCe 3HayeHus, B3ATbIE N0 MOAYIO;
e BCe 3HaYeHUs B KOMMNEHCALMOHHOM pexume.

KoMneHcaumoHHbIN  pexumM MOXEeT WCNoNb3oBaTbCs Torga, Korga HeobxoguMmo
UMMNYIbCHLIM CUrHaroOM OToGpakaTb MOTOK B YCMOBUSX KPaTKOBPEMEHHO BO3HMKAOLLEro
npotMBotoka. B KOMNeHcauuwoHHOM  pexume  oTpuuaTtesibHble  KOMMOHEHTHI
HaKannmMBalTCA U KOMMNEHCUPYIOTCA B AanbHenweM MOMoXUTENbHBIMU KOMMOHEHTaMM
notoka. Ecnu oTpuuartenbHble KOMMNOHEHTbI HakannuBakTcs HenpepbiBHO 6onee 60
CeKyHp, BbiBOAUTCA npeaynpexaeHne «! P #13 Boix1:6ydep n».

f BHumaHue:

HecooTtBeTcTBMEe  Tekywero pacxoga W napamerpoB PFSp PulseValue u
PFSp_PulseWidth, MmoxeT npuBeCTM K yCTAaHOBKE CreayroLmx NpeaynpexaeHuin:

«! P #11 Bbix1:3anasa.» n «! P #12 Bbix1:3an>6yd».

MpepynpexaeHne P#11 ykasbiBaeT Ha TO 4TO, MpPOUECC Bbldayn UMMIYNbLCOB
3anasgbiBaer 6onee 4Yem Ha 0,5 cekyHObl, NpuyeM Bblgaya UMMYNbCOB B AAHHbLIN
MOMEHT MAET npedenbHO MAOTHbIM  MOTOKOM C  NEepuogoM  paBHbIM - 2%
PFSp_PulseWidth [mc].

Mpepynpexaenne P#12 (ycTtaHaenuBaeTcsa Bcerga nocrne npegynpexaexus P#11)
yKasblBaeT Ha TO YTO, NPOLIECC BblAayn MMMYrbCOB YXXe 3anasabiBaeT 6onee yem Ha 2
CEeKyHAbl — HEBbIMYLLEHHbIE UMMYIbCbl HAKANMBAKOTCA BO BHYTPEHHEM CyMMaTope.

Hanpumep: npesbllweHne makcumaribHo2o pacxoda Ha 10% B TeyeHue 20 cekyHA
npuBeneT K yCTaHOBKe OBYX npeaynpexaeHun (npu npesbiweHnn Ha 50% — yepes 4
CEeKyHAbl).

YacTOTHLIN pexum

B oToM pexume uvacTtoTa curHana Ha BbIXO4€ B KaXOdbli MOMEHT BpeMeHU
nponopuMoHarnbHa TeKyLLIEeMY 3HaYEeHUI0 C8sI3aHHO20 rnapamempa.

f=fimthk-V=V_0), (2.3)
=fmax_fmin , (24)
Vmax - I/min
roe f/  —vdacToTa BbIXOOHOro curHana,

[ max — MakKcuMarsibHasi Yacmoma BbIXO4HOMO CUrHana,

f min — MUHUMaJIbHas1 Yacmoma BbIXOQHOIo curHana,

V  —TeKyllee 3HaYeHue CBA3aHHOro napameTpa,

Vinax — MaKcuMarbHOe 3HayeHuUe CBA3aHHOro napameTpa,
Vipin — MUHUMAJIbHOE 3Ha4eHUe CBA3aHHOro napameTpa.

MuHumanbHyto 4YacTtoty (f .i,) W Ko3pbduumMeHT nepegayu (k) cnegyeTt BblOupaTb
Takum ob6pas3om, 4TOObI MakcMmaribHasi BO3MOXHAA 4actoTa Ha Bbixoge (f ma) He
npesbiwana 10 ku.

86 3124.0000.00 P3



CueTtunkm-pacxogomepbl maccosble AJIMETPO-®nomak

B atom pexnme BbiXoad MOXET NCNOoJb30BaTbCA OJ1A4 0To6pa>Keva BEeJTNYUNH:

e MaccoBbin pacxog;

e Ob6beMHbIN pacxos;

e [1NOTHOCTb;

e TemnepaTtypa;

e [lpmBeneHHbI 06 BLEMHBIV pacxoa;
e [lpuBegeHHasa NIIOTHOCTb.

& 3ameTKa:

MMMynNbCHBIN U YaCTOTHBIN PeXuMbl NOXOXW. PasHnua B criegyroLlem:

e YaCTOTHbIN curHan npeacraenser U3 cebs mMeaHap — ONUTENBHOCTU «1» ©
«O» paBHbl OpYyr Apyry W MONOBMHE mepuoda’; B MMMYMNbCHOM CurHane
onumesibHOCMb «1» 3apaetcs napameTpom PFSp_PulseWidth,
anutenbHocTb «0» 3aBMCUT OT Nepuoaa criefoBaHUSA UMMYIbCOB;

e B VMMNYMbCHOM pPEeXUME YUCIIO WUMMYNbCOB 3a HEKOTOPbIM MPOMEXYTOK
BPEMEHN CTPOro COOTBETCTBYET HaKOMSIEHHOMY 3a 3TO BPEMS 3HAYEHUIO
CBA3aHHOIMO MapameTpa, a B YaCTOTHOM peXume TeKylwemy 3Ha4yeHuto
napameTpa COOTBETCTBYET YacToTa.

@ [na HacTpoMkn NCNonb3yKTCA NapaMeTpbl:

Bbixoa 1

HasBaHue no TekcTty MeHio KpaTkoe onucaHue MapameTp

mMeHto: [4. ObcnyxmBaHne]—[5.CurHanbHble Bbixoabl]—[2.Umn./Mact./Ctat. 1]—[3.KoHdurypmposaHne]—

cesizaHHbIU napamemp | «2. HasHadeHue:» |HasHayeHHbI napameTp PFSf_Assign
MakcumarbHas «3. Makc.,lMi:» MakcumanbHas YactoTta, 'y PFSf_MaxFreq
yacmoma
MUHUMarbHasi «4. MuH., Ny » MwuHumanbHas yacTtoTa, 'y PFSf_MinFreq
yacmoma

«5. EauHnubl:» EovHMUbBI N3MepeHns MWH. 1 Makc. PFSf_Unit

3Ha4YeHW NnapameTpa

MakcumaribHoe «6. BMA:» Makc. 3Ha4yeHne napameTpa PFSf_MaxValue
3Ha4deHue
MUHUMarsibHoe «7. HIMA:» MwuH. 3Ha4yeHne napameTpa PFSf_MinValue
3Ha4deHue

«8. Pexxum:» «CTtaHgapTHbIy — Bce 3HaveHust oT | PFSf_Mode

HIMW go BIMU; «IMNo mogymnto» —
3HayeHue Bepertcs No Moaynio, a
noTtomMm oTobpaxkaeTcs B COOTBETCTBMM
¢ hopmynom (2.3)

asapuliHbIl pexxum «9. Mpun aBapumn:» |CwurHan Ha BbIXO4E Npu aBapuu PFSf_FailsafeMode

«10. Creu,,lMu:» YacToTa Ha Bbixoge npu Beibope PFSf_FailValue
«CneunanbHOro curHana» B Kayectse
curHana npu asapum

MeHto: [4. ObcnyxuBaHme]—[5.CurHanbHble Bbixogbl]—[2.MMn./Mact./CTat. 1]— [4.Cumynsaumsa]—

1 Ha npegenbHbIx YacToTax hopma UMMNYNbLCOB OTIMYAETCS OT MeaHapa U3-3a CXEMOTEXHMKM C ranbBaHUYeCcKom
pasBsA3Kon. PekoMeHayeTcs NpoBepsiTh CYETHYIO annapaTtypy B peXxuMe CUMYNALMM YacToTbl Ha BbIXOAe.
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HasBaHue no TekcTty MeHio KpaTkoe onucaHue MapameTp
pexum cumynsayuu «2. Cumynsaums:» | BknoyeHnne cumynaumm (BKN/BbIKM) PFSf_SimMode
«3. YctaBka,l'u:» |3HaveHue gns cumynauunm, My PFSf_SimFreq
Bbixopg 2
Ha3BaHue no TekcTy MeHio KpaTkoe onucaHue MapameTtp

MeHto: [4. ObcnyxuBaHme]—[5.CurHanbHble Bbixogbl]—[3.YacToTHbin/CTat. 2]—[3.KoHdurypmuposaHue]—

ces3aHHbIlU napamemp | «2. HasHayeHne:» |HasHayeHHbIV napameTp FSf_Assign
mMakcumarsibHasi «3. Makc.,lNu:» MakcumanbHas vactoTa, 'y FSf_MaxFreq
yacmoma
MUHUMarbHasi «4. MuH., 'y » MwuHumanbHas yacTtoTta, 'y FSf_MinFreq
yacmoma
«5. EauHnubi:» EovHMUbBI N3MepeHns MUH. 1 Makc. FSf_Unit
3Ha4yeHWn NnapameTpa
mMakcumaribHoe «6. BM:» Makc. 3Ha4eHne napameTpa FSf_MaxValue
3HadeHue
MUHUMaribHoe «7. HIMA:» MwuH. 3Ha4yeHne napameTpa FSf_MinValue
3Ha4YeHue
«8. Pexum:» Ncnonb3yemble 3Ha4eHus — FSf_Mode
NOMNOXUTENbHbIE UITM NO MOZYITHO
asapuliHbIl pexum «9. Npun aBapumn:» |CwurHan Ha BbIXO4e Npu aBapuu FSf_FailsafeMode

«10. Cneu.,lNy:» YacTtoTa Ha Bbixoge npu Bbibope FSf_FailValue
«CneumnanbHOro curHana» B kKayecTse
cuvrHana npu aBapum

mMeHto: [4. ObcnyxmBaHne]—[5.CurHanbHble Bbixoabl]—[3.YactoTHein/CTat. 2]— [4.Cumynaums]

pexum cumynsayuu «2. Cumynsaums:» | BknoyeHne cumynsaumm (BKN/BbIkM) FSf_SimMode

«3. YctaBka,l'u:» [3HaveHne gns cumynauunm, My FSf_SimFreq

CTaTyCHbIN peXxum

B atom pexnme COCTodAHME BbiIXOAa [MMOKa3blBA€T COOTBETCTBME 3HAYEHUA
CBSI3aHHOW BEMNUNYUHDI HEKOTOPOMY YCI1I0BUIO.

BapMaHTbI Ha3Ha4YeHUus, He Tpe6yrou_u/|e 3afaHnA yCrioBuA.
e Bcerga BkntoyeH — npwv BKINKO4YEHHOM NMUTaHnn Bcerga yCtaHoOBIEH YPOBEHDb «1y»;

e ABapuss — HaxoOuUTCsi B COCTOSIHMM «1», ycTaHaenmBaeTcs B «0» npu Hanuuum
coobueHun o6 aBapuu;

o I'Ipe,qynpem,qume — HaxoauTCcsa B COCTOSIHUM «1», yCTaHaBI1IMBaeTCA B «0» npu
Hanm4nm npe/:l,ynpem,qul/ll?l;

e ABapusi Unu npegynpexneHne — HaxXoaMTCs B COCTOSIHMM «1», yCTaHaBnNMBaeTCs B
«0» Npy HanM4Mn coobLLEeHM 06 aBapun UNW NpeaynpexaeHni;

° HanpaBneHMe NOTOKa — YCTaHaBIIMBA€TCA B «1» npu npoTekaHnnm TMOTOKa B
HanpasJieHNN, yKa3aHHOM CTpeJ'IKOIZ Ha Kopnyce OaTyunka,;

BapuaHTbl HasHadeHusi, Ons KOTOpbIX TpebyeTcsi 3agaTb MOPOroBble 3HAYEHUS
(penerHbIn pexunm):

88 3124.0000.00 P



CueTtunkm-pacxogomepbl maccosble AJIMETPO-®nomak

e MaccoBbIn pacxog;

e O6beMHbIN pacxon;

e [lpuBeneHHbI 06 BLEMHBIV pacxoa;
e [InOTHOCTB;

e [lpuBeneHHas NNOTHOCTb;

e TemnepaTtypa;

e Cymmarop 1;

e Cymmarop 2;

e Cymmarop 3;

e Cymmartop 4;

B kayecTBe MOpPOroBbiX 3Ha4YeHU onpeaensTca Aa napameTpa: OnValue (rmopoa
ekrroveHusi) wn OffValue (nopoe ebiknoveHusi). CocTosiHME BbIXxoda onpegensiercs
NOPOroBbIMU 3HAYEHNAMU U n3mepeHHoun BennyuunHon (Value) no cneayrouien cxeme:

a) OffValue < OnValue:
1) Value > OnValue, Ha Bbixoge yctaHaBnmBaeTca «1»;
2) Value < OffValue, Ha Bbixoae yctaHaBnmnBaetca «0»;
6) OffValue = OnValue:
1) Value < OnValue, Ha Bbixoae ycTaHaBnmBaeTca «1»;
2) Value = OffValue, Ha BbIxoae ycTaHaBnmnBaetca «0»;

Mpn HeobXxoAMMOCTU MOXHO 3afaTb 3a0epXKy ycmaHosKu «1» wn 3adepxKy
ycmaHo8Ku «0».

& 3ameTKa:

Ecnu nopoe ekrnoyeHusi He paBeH 1opoay 8bIKITIOYEHUS, MEXAY 3TUMUN 3HAYEHUSMU
obpasyeTtca ructepesnc. lucTepesanc ucnonb3yeTcs Afs YCTPaHEHUs! 4YacTbiX
NepeknoYeHnii Npy ABKEHUN BENUYMHBLI B ONN3KNX K MOPOroBbIM 3HAYEHUSIX.

@ [na HacTponkM NCNonb3yKTCA NapamMeTpbl:

Bbixog 1
Ha3BaHue no TekcTy MeHio KpaTkoe onucaHue MapameTp
mMeHto: [4. ObcnyxmBaHue]—[5.CurHanbHble Bbixogbl]—[2.Umn./MacT./CtaT. 1]—[3.KoHdurypuposaHmel—
Ha3Ha4yeHue «2. HasHauyeHwve:» |HasHayeHHbIV napameTp PFSs_Assign
«3. Eannunubi:» EaovHuua namepeHusi noporoBbIxX PFSs_Unit
3HaYeHUNn
r1opoe 8KITI0HEHUST «4. Bkn. npu:» Mopor BknoyeHus PFSs_OnValue
r1opoe 8bIKITYEHUS «5. BbIkn. npu:» Mopor BbIKNOYEHNSA PFSs_OffValue
3adepxxka ycmaHoeku |«6. 3ag. Bkn.,C:» | 3agepxka BKMOYEHUS, C PFSs_OnDelay
«1»
3adepxxka ycmaHoeku |«7. 3apg. Bbiki,C:» |3agepka BbIKITHOYEHMS, C PFSs_OffDelay
«0»
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HasBaHue no TekcTty MeHio KpaTkoe onucaHue MapameTp

pexum «8. Pexum:» Mcnonb3syemble 3Ha4eHusa — PFSs_Mode
NONOXMWTENbHbIE UMW N0 MOAYMI0

MeHio: [4. O6cnyxuBaHme]—[5.CurHansHble Bbixogbl]—[2.Mmn./Mact./Crat. 1]— [4.Cumynauual—

pexXum cumynayuu «2. Cumynsaums:» | BknoyeHnne cumynsaumm (BKN/BbIKM) PFSs_SimMode
«3. YctaHoBuTb:» |3HaveHue gns cumynsauum (1/0) PFSs_SimVal
Bbixopg 2
Ha3BaHue no TekcTy MeHio KpaTkoe onucaHue MapameTp

MeHto: [4. ObcnyxuBaHme]—[5.CurHanbHble Bbixogbl]—[3.YacTtoTHbin/CTat. 2]—[3.KoHdurypmposaHmue]—

HasHa4yeHue «2. HasHayeHune:» |Ha3HayeHHbINn napameTp FSs_Assign

«3. EauHnubi:» EaovHuua namepeHmsi noporoBbIxX FSs_Unit
3HaYyeHun

ropoe 8KIHYeHUs «4. Bkn. npu:» Mopor BkntoveHust FSs_OnValue

r1opoe BbIKMOYEHUS «5. BbIkn. npu:» Mopor BbIKYEHMUS FSs_OffValue

3adepxxka ycmaHosku | «6. 3aa. Bkn.,c:» | 3agep)Kka BKIOYEHUS, C FSs_OnDelay

«1»

3a0epxKka ycmaHosku | «7. 3ap. Bblkn,C:» | 3agepKa BbIKMOYEHUS, C FSs_OffDelay

«O»

pexum «8. Pexxum:» Vcnonb3yemble 3Ha4YeHns — FSs_Mode

NONOXUTeNbHbIE UMK NO MOAYIO

mMeHto: [4. ObcnyxmBaHue]l—[5.CurHanbHble Bbixoabl]—[3.YactoTHein/CTar. 2]— [4.Cumynauns]—

pexum cumynayuu «2. Cumynsaums:» | BknoyeHne cumynsaumm (BKN/BbIKM) FSs_SimMode
«3. YctaHoBuTb:» |3HaveHue gns cumynsauum (1/0) FSs_SimVal
Bbixog 3
Ha3BaHue no TekcTy MeHio KpaTkoe onucaHue MapameTp

MeHto: [4. ObenyxmBaHue]—[5.CurHanbHble Bbixoabl]—[4.CtatycHbin Bbixog 3]—[3.KoHdurypmposaHne]—

Ha3Ha4YeHue «2. HasHauyeHue:» |HasHaueHHbI napameTp DOs_Assign

«3. Eannunubi:» EaovHuua namepeHusi noporoBbIxX DOs_Unit
3Ha4YeHun

r1opoe BKITI0HEHUST «4. Bkn. npu:» Mopor BknoyeHus DOs_OnValue

r1opoe 8bIKTIYEHUS «5. BbIkn. npu:» lMopor BbIkNOYEHNSA DOs_OffValue

3adepxxka ycmaHoeku |«6. 3ag. Bkn.,c:» | 3agepxka BKMOYEHUS, C DOs_OnDelay

«1»

3adepxkKka ycmaHosku | «7. 3af. Bblkn,C:» | 3agepXka BbIKIOYEHUS, C DOs_OffDelay

«0»

pexum «8. Pexxum:» Mcnonb3yemble 3Ha4YeHns — DOs_Mode

NONOXUTEIbHbIE UMK NO MOAYIHO

MeHto: [4. ObcnyxumBaHue]—[5.CurHanbHble Bbixogbl]—[4.CTaTycHbIv Bbixod 3]— [4.CumMynsuus]

pexum cumynsayuu «2. Cumynaums:» | BknioyeHue cumynaumm (BKN/BbIKI) DOs_SimMode

«3. YctaHoBUTL:» | 3HadeHue ana cumynsauum (1/0) DOs_SimValue
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2.11.2 Tokosblil 8bixo0

BenvumHa TOoka Ha BbiXO4e B KaXkAbli MOMEHT BpeMeHM MNponopLMoHanbHa
TeKyLLEMY 3HAYEHUIO C85S3aHHO20 napamempa.

I=1, +k-(V-V,), (2.5)

I -1
o= min 2.6
I/max _Vmin ( )

rae [ - Tekylwas BenMynHa Toka Ha Bbixoae,

I ,in — MMHUMAarnbHas BenuYMHa ToKa Ha BbIxoae, paBHa 4 MA,

I e — MakcMMarbHas BENMYMHA TOKa Ha Bbixode, paBHa 20 MA,
V'  —Tekylwee 3Ha4YeHne CBS3aHHOIo napameTpa,

Viin  — MUHUMaJsIbHOE 3Ha4eHUe CBSI3aHHOIo napameTpa,

Vinax — MakcumasibHoe 3Ha4yeHUe CBA3aHHOoro napameTpa.

B kayecTBe cesi3aHHO20 napamempa MOryT ObiTb Ha3HA4YEHbI Te e BEMUYMHbI, YTO
N ANst yHMBepcarsbHOro BbiXxoga B YaCTOTHOM pexume (cTp. 87).

B pacxoaomMmepe ncnosnb3yeTcd TOKOBbI BbIXO4 NAacCMBHOIO TUNa, T.€. NOAKMNIYEeHNe
N3MepunUTesibHoro yCTpOVICTBa K TOKOBOMY BbIXoAy OOJIKHO ObITb BbIMOMHEHO MO CXeMe:

TokoBbIN | +

BbIXO[, _
4.90 WA 0 U=12.30B

i (&

PucyHok 2.23 - MNogkrntoyeHne namepuTens Toka K TOKOBOMY BbIXOAY

HanpskeHne Ha knemmax TOKOBOrO BbIXO4a pacxogomMepa AOMKHO ObiTb B
AnanasoHe ot 12 go 30 B npu npoTtekaHun B uenu Toka ot 3,5 0o 22,6 MA.

[lnanasoH 3Ha4YeHun Toka Ha BbIxoge B cooTBeTcTBMM co cneundukaunen NAMUR
or 3,8 MA pmo 20,5 MmA. 3OTO no3BonsieT oOTAMYaTb OTOOpaXkeHue 3HayeHus,

COOTBETCTBYHOLLENO MWHUMANbHOMY MWINNM  MaKCUMarbHOMY 3HaYeHWsIM  CBSI3aHHOrO
napameTpa OT peXuma HacbILEHMS MO TOKY.

ABapI/IFI curHanumsnpyetca ogH1UMm 13 ypOBHeIZZ

e HU3KUI ypoBEHb 3,5 MA;
e BbICOKMI YPOBEHb 22,6 MA.

YpoeeHb npu asapuu 3apaetcsa napametpom CUR_Failsafe Mode.

B craHgoapTHOM pexume 3Ha4yeHUs CBA3aHHOM BeENWYMHbLI OToOpaxatoTca 6e3
n3meHeHun. B pexume «no mogyrnto» 3HavyeHus BGepyTtca no moaynto. KomneHcaunoHHbIN
PEeXUM MOXET UCNonb3oBaTbCs Toraa, koraa HeobxoamMMo TOKOBbIM CUrHanom otobpaxarb
NMOTOK B YCMOBUAX KPAaTKOBPEMEHHO BO3HMKAIOLLIErO NPOTUBOTOKA. B MMNynbCHOM pexume
oTpuuaTenbHble KOMMOHEHTbl HakannuMeakwTCA U  KOMMEHCUPYTCA B AanbHEeulem
MOMNOXWUTENbHBIMM  KOMMOHEHTaMn  notoka. Ecnu  oTpuuaTtenbHble  KOMMOHEHTHI

HakannueatoTcs HenpepblBHO 6onee 60 cekyHn, BbiBOAUTCA npegynpexaeHue «! P #41
Tok:6ycep n.» .
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BHumaHue:

Ecnu cBA3aHHbIM napameTp nNpuHMMAaeT Takoe 3HayeHue, Y4TO COOTBETCTBYHOLLAs
3Ha4yeHVe TOKa BbIXOAMT 3a AuanasoH AonycTumbiX 3HadeHun (3,8..20,5 mA),
yCTaHaBnuBaeTtcsa npeaynpexaeHne npouecca «! P #42 OrpaH. T.Bbix» (onncaHue
coobueHus B MNpunoxeHun IN).

Ona obGecneyeHus ceAsn no npotokornly HART TOKOBLIM BbIXO4 OOSMKEH ObiTb
Ha3HayeH (onpedeneH CcBA3aHHbIM napameTp). Ecnu BbibpaH HeCUrHanbHbIR PEXMUM
TokoBOW netnu B HacTtponkax HART, 3HadeHne Toka netnn 3adoMKCMpoOBaHO Ha ypoBHe 4
MA 1 He MOXeT BbITb M3MeHeHo. NogpobHee o npotokone HART cm. B n. 2.9.2.

@ [nsa HacTponkM NCNonb3yrTCA NapamMeTpbl:

HasBaHue no TekcTty MeHio KpaTkoe onucaHue MapameTp

MeH1o: [4. O6cnyxuBaHme]—[5.CurHanbHble Bbixoabl]—[5.TokoBbIn 4-20 MA]—

8epHymb 3a80dcKuUe «6. 3aBoackne BoccraHoBuTb 3aBoackme CUR_Restore _
KoagbghuyueHmsl HacTp.» koadhpuumeHTsl kanubposku Beixona | Coefficient

meHto: [4. ObenyxmBaHue]—[5.CurHanbHble Bbixoabl]—[5.TokoBbI 4-20 MA]—[3.KoHurypuposaHuel—

cesizaHHbIU napamemp | «2. HasH.:» HasHadeHHbIn napameTtp CUR_Assign

«3. EanHnupl:» EovHunubl nsmepenmnsa muH. n makc. | CUR_Unit

3Ha4YeHUn napameTpa

MakcumarsbHoe «4. 20mMABIMN:» [ Makc. 3HaueHne napameTpa, CUR_Value_20mA
3Ha4yeHue cooTBeTcTBYeT TOKy 20 MA
MUHUMarbHoe «5. 4mA, HMU:» MuH. 3HaveHne napameTpa, CUR_Value_4mA
3HadyeHue COOTBETCTBYET TOKY 4 MA
pexum «6. Pexxnm:» MpeobpasoBaHNA BXOL4HbIX CUR_Measuring_Mode

3HaAYEHWUIA: HET, B3ATb MO MOAYIIO
WY UMMYTbCHBIA PEXUM

yposeHb ripu asapuu | «7. MNpu aBapuun:» |CurHan Ha BbIxo4e Npu aBapuu CUR_Failsafe_Mode

MeHto: [4. ObcnyxmBaHue]—[5.CurHanbHble Bbixogbl]—[5.TokoBbi 4-20 MA]— [4.TecT netnu]—

pexum cumynsayuu «2. Cumynaums:» | BknioyeHue cumynsaumm (Bkn/Beikn) | CUR_Simulation_Mode

«3. YcraBka,MA:» |3HadeHue ona cumynauum, mA CUR_Current

Mpn HeoGXOAMMOCTU MONb3oBaTeNlb MOXET BbINOMHUTL KanNMOPOBKY TOKOBOIO
BbiXxofa. ATO MOXHO caenaTb C MOMOLLbI 3KPAHHOTO MEHK WM CEPBUCHOM Nporpammei.
Mepen HadYanoM KanMGpoBKM HEOBXOAMMO MOAKMIOYUTL K TOKOBOMY BbIXO4Y 3TarOHHbIN
n3MepuTenb Toka.

KanubpoBka ¢ nOMOLbIO 3KPAHHOIO MEHH0
BoinTtu B rmaBHoe MeHI0;

2. Tepentn k nyHKTY «O6CnyxmBaHne» — «CurHanbHble BbiIXogbl» — « TokoBbIn 4-20
MA» — «KannbpoBka netnu» — «Hactpoutb 4 MA»;

3. HaxaTb KHormky @;
4. Bbibpatb NyHKT «3TanoH,MA» 1 3anucaTb Tekylliee nokasaHne n3mepuTens Toka;

5. BblbpaTb NyHKT «HacTtpouTb 20 MA» 1 HaXkaTb KHOMKY @;
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6. BblbpaTb NyHKT «3TanoH,MA» 1 3anucaTtb TekyLlee nokasaHne N3mMepuTenst ToKa;

7. BblbpaTb nyHKT « OTkanubpoBaTb» N HaxaTb KHOMKY @

KanubpoBka ¢ noMmoLwbio CEpPBMCHON NpOorpamMmmMbl

1. B AgpeBoBMOHOM cChNMCKeE B JIEBOM YaCTU [MaBHOMO OKHA BbIOpaTb MYHKT
«CurHanbHble BbIXOAbl» — « TOKOBbINY;

2. B npaBom naHenu B rpynne «KanubpoBka» HaxaTb KHOMKy «MacTtep
KanmbpoBKW...»;

3. CnepoBatb yKkasaHUAM «Mactepa.

Monb3oBaTenb Bceraa MOXET 8epHymb 3a800cKue KoaghghuyueHmsbl KannbpoBKu
TokoBOro BbIxoga. [na artoro napametp CUR_Restore Coefficient Heobxoanmo
YCTaHOBUTb B €4MHM1LY C MOMOLLbIO 3KPAHHOIO MEHIO UMM CEPBUCHOM MPOrpaMmbl.

C nomoLUbI0 3KPAHHOIO MEHIo
BoinTtu B rmaBHoE MEHI0;

2. Tepentn k nyHKTY «O6CNyXmMBaHne» — «CurHanbHble BbIXoabl» — « ToKoBbIN 4-20
MA» — «3aBOACKME HACTPONKNY;

3. BblbpaTb NyHKT «BOCCTaHOBUTLY U HaXaTb KHOMKY @

C nomMoLbI0 CepBUCHOM NporpaMmbI

1. B AOpeBoBMOHOM cChnMcKe B JIEBOM YacTU [MaBHOrO OKHa BblIOpaTb MYHKT
«CurHanbHble BbIXOAbl» — « TOKOBbINY;

2. B npaBow naHenu B rpynne «KannbpoBka» HaxaTb KHOMKY «BoccTaHOBUTbY.

2.12 BxoObl

Pacxogomepbl Bcex WCMOSIHEHMA MO KOMMOHOBKe, Kpome C, ocHauwleHbl AByMSA
ANCKPETHbIMM BXxodamu. Pacxogomepbl ncnonHeHns C He UMEKT ONCKPETHBIX BXOLOB.

Bxoabl MaeHTUYHbI MO PyHKUMAM. Kaxabii n3 BXogoB MOXET ObITb BbIKIIHOYEH UIK
HaCTPOEH Ha ogHO n3 delcmeud:

e cbpoc cymmaropa 1;

e cbpoc cymmartopa 2;

e cbpoc cymmartopa 3;

e cbpoc cymmaropa 4;

e 00wWmn cObpoc cymmaTopOB;
e 3anyCcK HaCTPOWKM HyIS.

lMoka Ha BxO4e YCTaHOBMEH YPOBEHb NIOMMYECKOro HyMs UM NOrMYeckon eguHubl,
He BbINOSTHAETCA HMKaKUX OencTBun. BbibpaHHOe OencTBME BLIMNOMHAETCA NpU nepexoae
curHana w3 Hynda B eauHuyy. MakcumanbHas 3agepXka Mexay YCTaHOBIEHUEM
HanpspKeHUs1 Ha BXOAE U perncrpaunen naMeHeHust CoCTosiHMa Bxoga coctasnsiet 50 mc.

MuHManbHas ANUTENbHOCTb eANHULBI AOMKHA cocTaBnaTb 50 mc.
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@ [nsa HacTponKM NCNONb3yKTCA NapaMeTpbl:

Bxon 1

Ha3BaHue no TekcTy MeHio KpaTkoe onucaHue MapameTp

MeHto: [4. ObcnyxuBaHme] — [6.4nckpeTHblie Bxoabl] — [2. Bxog 1] —

delicmsue «2. HasH.:» HasHauyeHHoe gencTteme DI1_Assign
Bxopn 2
Ha3BaHue no TekcTy MeHio KpaTkoe onucaHue MapameTp

MeHto: [4. ObcnyxuBaHme] — [6.nckpeTHble Bxoapl] — [3. Bxog 2] —

delicmsue «2. HasH.:» HasHauyeHHOe gencTteme DI2_Assign

2.13 Mukponepeknrodyamenu

Mukponepekniodatenn (MI1) pacrnonoxeHbl Ha nMUEBOW NaHenu MoAyns
npoueccopa nog CTeknomM (B UCMOMHEHUN MO KomnoHoBke C — nog rnyxon KpbILWKOW) U
obecneunBaloT 3aLLMTy OT HeXenaTenbHOro M3MeHeHMs1 HacTpPoWkK pacxogomepa. JocTyn
K MIN moxeT GbITb OrpaHuYeH noTpebutenem NOCpencTBOM YCTaHOBKM niiombbl. MI1, B
3aBMCUMOCTW OT UCMOSHEHUS MO KOMMOHOBKE, BbINOSHSAIOT crieaytolime yHKUMK:

2.13.1 NicnonHeHnusa no komnoHoske |, R, S, RS, M:

MIT 1

BnokupyeT nsameHeHne HaCTpPONKN Yepes NokKanbHbIN MHTEPMENC UM No NPOTOKOSY
Modbus. Ecnu nepekntoyaTtens HaxoguTca B nonoxeHun «ON», 3anuck 3anpeldeHa. MNpu
nonbITKE 3anncu Beayllee YCTPOMCTBO MNONyyYuT u3BelleHne o6 owmnbke 5 «YCTpomcTBO
3awmLeHo ot 3anucny. Ha gucnnee coobueHne 06 owmnbke He oTobpaxkaeTcs.

M 2

BnokupyeT Bxo4 B rmaBHOE MEHK U B MEHH cymmaTopoB. Ecnu nepekntoyatens
HaxoauTcsa B nonoxeHnn «ON», Bxoa B MeHK0 3anpelleH. [Npy nonbiTke Bxo4a B MEHKO Ha
aucnnee BbICBETUTCA coobuleHne «Bxog 3anpeweH! AnnapatHaa 3awmtax». [Ons
paspelleHns BXxofa B MEHIO, NepeBeauTe MMkponepekniovartens 2 B nonoxeHne «OFF».

2.13.2 VcnonHeHne no komrnoHoBke C:

MIT 1

BrnoknpyeT nameHeHune Hactpomkm no npotokony Modbus. Ecnu nepekntoyaTensb
Haxogutca B nonoxeHun «ONy», 3anucb 3anpelweHa. lNpy nonbiTke 3anucu Beylliee
YCTPOMWCTBO NOMy4nT n3BeLLeHne o6 ownbke 5 «YCTPOMNCTBO 3aLUMLLIEHO OT 3arnmncmy.

MM 2
BpemeHHo 3ageiicTByeT (PMKCUPOBaHHbIE HACTPOWMKM CBA3WN. Ha Bpems HaxoxaeHus
nepeknoyatensa B nonoxeHun «ON», BHe 3aBMCMMOCTM OT  YCTaHOBIMEHHbLIX

nonb3oBaTenemM HacTpoeK CBSA3W, 3a4eWCTBYHTCA Crieaylolmne napameTpbl NpoTokosna
Modbus:

MapameTp 3HayeHune
Apnpec B cet Modbus 1
CkopocTb nepefayn gaHHbIx, 6ut/c 115200
MpoBepka YeTHOCTK HeT
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Pexvnm paboTbl KapTbl perMcTpoB driomak

2.14 U3mepsieMble napamempsbi
2.14.1 MaccoBbIn pacxof,

MaccoBbin pacxoq (MassFlow) nponopuuoHaneH pasHocTu a3 konebaHwui
aatyvka (delay ) v cBa3aH ¢ TemnepaTypoun cpefbl (¢). MaccoBbiM pacxod onpegensiercs
no crefyLwmM BblpaXKeHUSM:

q = f,(delay —delay0,damping ,)- f,(t)- f,(pressure)-K ,,.,,, » (2.7)
O=k,-(q—q,), (2.8)
MassFlow=k, . -Q, (2.9)

rae  f,(delay —delay0,damping,) — (PyHKUMSI OT mapameTpa pasHocTu ¢ha3 konebaHwi
patyuka (delay ), HadanbHOro cmelleHuss Hynsa delay0 (onpepensieTca B Xxode
HacTPOMKM Hyns cornacHo n.2.17) n napametrpa OeMnuUPoBaHNA MaCcCOBOrO
pacxopa (damping, );
f,(t) — yHKUMA KOppeKkuMM MaccoBOro pacxofa, CBsA3aHHash C KECTKOCTbiO
n3mepuTenbHbIX TPYOOK gaTymka, NponopunoHanbHas TemnepaType cpeabl ¢;
f, (pressure) — (PYHKLMS KOPPEKLMM MACCOBOTO pacxofa OT AaBMneHust cpedbl;

K ior — KOIMMDULIMEHT KanNUOPOBKM pacxoaa, onpeaenseTcs B Npouecce Nposmeku

pacxogomepa;
¢ — MacCOBbI pacxof BO BHYTPEHHUX eanHuLax namepeHmns (kr/y) 6e3 koppekumu;
k,, q, — KO3(OPULMEHTblI NUHENHON KOPPEKLUM XapakTePUCTUKM MacCOBOTO

pacxoa (HaknoH u cMeLleHmne);

Q — MaccoBbI pacxod BO BHYTPEHHUX eANHULAX U3MEPEHNA C Y4ETOM JNTMHENHOM
KOppeKUmnu;

k,,, — KO3a(hduUUMEHT nepecyeTa U3 BHYTPEHHUX €OMHUL, MaccoBoro pacxoaa (Kr/4)
B BblOpaHHbIE CUCTEMHbIE.

2.14.2 IN'noTHOCTb

MnotHocTb cpenpbl (Density) PYHKUMOHANbHO 3aBUCUT OT 4acToOTbl KonebaHwui
Aatyuka ( frequency ). JONONHUTENBHO, YYNTbIBAETCS BNUSIHNE TeMnepaTypbl U3MepsieMom

cpeabl  (t). B xope 3aBoackonM  KanvbpoBKM  pacxogomepa  onpenensitoTcs
nHausmnayanbsHble KoadpdpuumneHTsl (K1, K2, D1, D2). PacyeT nnoTHOCTM Npon3BoguTcs rno
crnefyoLwmnM BblpaXKeHUSIM:

d = f,(frequency,t,K1,K?2, D1, D2,damping ), (2.10)
p=k,-(d—dy), (2.11)
Density =k,,,,-p, (2.12)

rae fp - (*)yHKLI,I/IFI pacyeTta nJoOTHOCTHU, pe3yribraTtomMm KOTOpOIZ ABNAETCA NINOTHOCTb

cpeabl BO BHYTPEHHUX eanHuuax, 6e3 koppekunn d (kr/m3);
damping , — BpeMsi AeMNMPOBaHNS N3MEPEHUS NIOTHOCTH (C);

p — NNOTHOCTb, C YYETOM JIMHEWHOW KOPPEKUMM BO BHYTPEHHUX eanHMLax
namepeHus (kr/m3);
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k,, d, — KO3(PUUMEHTbI NUHENHOW KOPPEKLUMN XapaKTePUCTUKWU MIIOTHOCTY
(HaKnoH n cmelleHune);
k,. — KOI(MULMEHT nepecyeTa W3 BHYTPEHHUX eauHWUy NnoTtHocTn (Kr/m3) B

unit

Bbl6paHHbIe CUCTEMHbIE.

2.14.3 TemnepaTtypa

Temnepatypa cpeabl (Temperature), npeactaBneHHass B BblOpPaHHbIX CUCTEMHbIX
eouHULaxX ¢ 3agaHHbIM BpeMeHeM AeMndumpoBaHus, onpegenseTca no popmyne:

Temperature = f,(k, - (t —t,), damping, ,units,) (2.13)

rae  f, — PyHKUMA pacdeTa TemrnepaTypbl, NepBbIM MapameTpoM KOTOPOW SABMSETCH
nHerHas PYHKUUA OT U3MEPEHHOro 3HadYeHnsa Temnepartypsl ¢ (°C);
k,,t, — KOOPDULMNEHTbI NIMHENHON KOPPEKUMM TemnepaTypbl (HAKIMOH U CMeLLEHnE);

damping, — Bpems AemMngupoBaHnsa Temneparypsbl (C);
units, — KoL, €QUHULL, N3MEPEHUA, KOTOPbIA CINYXXUT ANA nepecyeTa TemnepaTypbl U3
BHYyTpeHHUX eanHuy, (°C) B BblIGpaHHbIE CUCTEMHbIE €ANHULbI U3MEPEHUS.

2.14.4 O6beMHbIN pacxoa

O6bveMHbIn pacxoq (VolumetricFlow), npeacTaBneHHbI B BbIOPaHHbLIX CUCTEMHbIX
eQuHULAx U3MepeHusi, onpegenseTcs no cnegyowen doopmyne:

v=2, (2.14)
P
VolumetricFlow =k, - k,(v—v,), (2.15)

rae v —obbeMHbI pacxod 6e3 KOppeKUnn BO BHYTPEHHUX eanHuLax (M3/4);
k,,v, — KOIMMUUNEHTbI NUHENHON KOppeKkuMn OoObeMHOro pacxopa (HakroH u

CMeLLEeHMne);

k,,. — KOI(PPULMEHT nepecyeTa U3 BHYTPEHHNX eAnHML, 06beMHoro pacxoga (mM3/4)

B Bbl6paHHbIe CUCTEMHDbIE.

2.14.5 lNpvBegeHHasa NNOTHOCTb

MpuBegeHHaa NNOTHOCTb ( REFDensity ) MOXET UMETb (PUKCUMPOBaHHOE 3HayeHune

UIN BbIYNCAATBCA MO NIMHEMHOMY 3aKOHy. [NogpobHoe onncaHme 1 HacTpoKrKa BblYUCIEHUS
npuBeLAEHHON NNOTHOCTU NpmMBOANTCA B N.2.15.3.

2.14.6 lNMpnBeaeHHbI 06bEMHBIN pacxos

MpuBeaAeHHbIN 0ObEMHbIM pacxod BO BHYTPEHHUX eduHMLax onpeaensietcs w3
mMaccoBoro pacxoga (Q) v NPUBEAEHHOW MNOTHOCTU (p,, ). NpuBeAeHHbIE 0BbEMHbIN

pacxop B BblIGpaHHbIX CUCTEMHbIX eQUHMLAaX BbIYMCASIETCA MO criegytowein hopMyrne:

CorrectedVolumeFlow =k, - L2 : (2.16)
Prer
rae kwm - KOS(beI/ILI,I/IeHT nepecyeTta n3 BHyTpeHHUX eaunHnL, npnBeaeHHoro o6bemHoro

pacxona (HM3/q) B BblOpaHHbIE CUCTEMHbIE.

MprBeaeHHbI 0O6BEMHBIN pacxon He UMeeT OTAENbHOW (DYHKLMM TIMHENHON
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koppekuun. NogpobHee o npuBegeHHOM 06bEMHOM pacxoge cMm. B n. 2.15.3.

2.14.7 aBnexHune

[laBneHne He wu3MepsieTcss pacxo4oMepoM, a BBOAMTCA cHapyxu. Cnocobbl
BBeAEHUS JaBfeHnsa onucadbl B n. 2.15.5.

2.14.8 CucteMHble eanHULbl NU3MEPEHUS

Cpeon napaMeTpoB pacxoJoMmepa MWMeeTcs rpynna, KoTopasl HasblBaeTcs
«CUCTEMHble eanHULbI U3MEPEHUs». DTN NapaMeTphbl criedytolliee HasHaYeHue:

e B aTMx eguHMuax npoucxoauT BbIBOA4 HA WHOMKATOP pPe3ynbTatoB M3MEpPEHUs
(maccoBbIn pacxod, 06beMHbIN pacxoq U T.4.);

e B 9TMX eagvMHMuax BO3BpALLAOTCA OCHOBHble M3MepsieMble  napameTpbl
pacxogomMepa no npotokony Modbus.

e [lpu cmMeHe Ha3HA4YeHHOro MapameTpa ANs BbIXOAOB, OTCeYkM U T.4. (Be3ge, rae
TpebyeTcs ykazaHue equHUL U3MEepPEHMs1) NO YMOYaHUI0 UCMONb3YHTCS eauHULbI
N3MepeHUs, BbIDpaHHbIE CUCTEMHBIMMU.

@ Ons HaCTpOIZKM MCnonb3yrTCA NapamMeTpbl:

HasBaHue no MeHtio KpaTkoe onucaHue MapameTp
TEKCTy

meHto: [4. ObcnyxmBaHue] — [2.ImaBHble NnepemMeHHble] —

«2. Ea.mac.p» |EAmHMUBI MaccoBoro pacxoaa UnitMassFlow
«3. Ef.06.p» EavHnubl o6bemHoro pacxoga UnitVolumeFlow
«4. Eg.nnot.» EAnHuUbI nnoTHOCTH UnitDensity

«5. Ea.temn» EavHnuel Temnepatypbl UnitTemperature

«6. Eg.np.n.» EavHMUbI NNOTHOCTKU, NpuBedeHHon K HY UnitReferenceDensity

«7.Ep.n.o.» EpuvHunubl 06bemHoro pacxoaa, UnitCorrectedVolumeFlow
npmeegeHHoro K HopmarsnbHbIM YCIOBUAM
(HY)

2.15 Hacmpolika usmepeHus

B xoge paboTbl pacxogoMep C NMOMOLLBIO AaTynka perMcTtpupyet CBOMCTBA NOTOKA
cpeabl M npeobpasyeT WX B 4ACMOBble  3HaveHud. [lpouecc  BblMUCNEHUS
KOHoMrypupyeTcsi.

2.15.1 Omceuka

OTceuka pacxopa

C nomowpblo OTCeYkn pacxoda nornb3oBaTernb MOXeT 3adaTb MWHMMarbHoe
AONYCTUMOE 3Ha4YeHUe O[HOro U3 rapamMempos NnoToka (3awmrta OT OWMBOoYHOro yyeta
pacxofa npv rmapasrMyeckux yaapax u HexernaTernbHbIX KpaTKOBPEMEHHbIX PryKTyaumnax
noToka):

e MaCCOBbI pacxog;
e 00BLEMHBIN pacxog;
e 0ObEMHbIN pacxod, NpMBEAEHHbIV K HOPMarbHbIM YCIOBUSIM.
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MexaHu3m oTceuvkn paboTaeT, ecrniv 3HaYeHne ypo8HsI OTCEYKUN Borblue Hyrns.

Ecnn HasHaveHHbIN napamemp, B3ATbIN NO MOAYMO, NPUHUMAET 3HAaYEHNEe MeHbLUe
3aaHHOro ypo8Hs, Toraa 3Ha4YeHUs MaccoBOro, 06bLEMHOIMO 1 NPUBEAEHHON0 06BHLEMHOIO
pacxogoB MPUHUMAKOTCA PaBHbIMU HYMKO Ha BpPeEMS, HE MeHbllee ANUTENbHOCTU WOK-
matimepa. B panbHenwem pacxofbl CUYMTAKOTCA pPaBHbIMM HYMO A0 TeX Mop, noka
Ha3Ha4eHHbIV napameTp He npesBbIcUT 150% OT ypOo8HST OTCEYKN.

BHumaHue:

B pexume Modbus MMI ypoBHM OTCEYKM MacCOBOrO M OOBLEMHOrO pacxoga
KOHpurypupytotcs otgenbHo. B Bbibope, no kakomy napameTpy onpenensTb
OTCEYKY, NnpeuMyLlecTBO OTAaeTcs MacCcoBOMY pacxody. T.0. ecnv 3ajaHbl
HEeHyneBble YPOBHW OTCEYKM AN MacCOBOro U O06beMHOro pacxoga, MexaHu3m
oTceykn Byaet pabotaTb MMEHHO MO MaccoBomy pacxony. Ecnu Tpebyercs, 4ToObI
oTceyka paboTtana no o6bLEMHOMY pacxody, HY>XHO YCTaHOBUTb YPOBEHb OTCEYKU
AJ19 MacCOBOro pacxoda paBHbIM HYIHO.

@ [nsa HacTponKM NCNonb3yKTCA NapamMeTpbl:

Ha3BaHue no TekcTy MeHio KpaTkoe onucaHue MapameTtp
MeHto: [5. basoBble dyHkumuKn] — [2.0Tceudka] — [2.0Tceuka pacxoga] —
napamemp «2. HasH.:» HasHauyeHHbI napameTp AssLowFlow_CutOff
«3. EauHnubi:» EaovHuubl namepenunsa noporosoro [ AssLowFlow_Unit

YPOBHS

ypO8EeHb «4. YpoBEeHb:» MoporoBbIN ypoBEHb ValLowFlow_CutOff

wok-madimep «5. Wok-Tanmep,c:» |3awuTa oT KpaTKOBPEMEHHbIX TimeShock
BblOpoCOB

OTceyka NNOTHOCTU

C nomoLlblo OTCEYKM MIIOTHOCTM MoNib3oBaTerlb MOXeT 3agaTb MUHUMManbHoOe
AO0MNyCTUMOE 3HayeHwe MNMOTHOCTU. Ecnn mamepeHHoe 3HavyeHMe MAOTHOCTM OKaXKeTcs
MEHbLLE YPOBHS OMCEYKU MIOMHOCMU, UBMEPEHHOE 3HaYeHne NIIOTHOCTU OyaeT NPUHATO
paBHbIM Hyno. [lpn 3TOM 3HA4YeHUs BCEX PaCXOAOB Takke OOHynATca (MaccoBblIw,
06bEeMHbIN, NPUBEAEHHBI OOBEMHbIN).

MexaHn3m oTceykn paboTaeT, ecnvm 3HadeHne ypoBHSI OTCEYKM MIOTHOCTM Gonblue
Hynsa. [pn yCTaHOBKE ypOBHS OMCEYKU MIIOMHOCMU PaBHbIM HyJO, MEXaHW3M OTCEYKU
paboTaeT nHayve (PeXmnm orpaHMYeHnst NIOTHOCTN):

e 3HaueHWe NIOTHOCTM ByaeT orpaHuyeHo yposHeM 0,1 kr/m® (npu p < 0,1= p =0,1);

e OrpaHuyeHve MMOTHOCTU He OKasbiBaeT BMUAHWA Ha BblYWCIIEHME MacCOBOro
pacxoga.

y,OOGeHb omceydKu rniiomyHocmu 3agaeTcd B meKywux eduHuuax rniomHocmu.

B HeKkoTOpbIX cryyasx npv W3MEpPeHUM MaccOoBOrO pacxoga rasa creayet
yCTaHaBN1BaTb yPO8EHb OMCEYKU MI0MHOCMU PaBHbIM HYIHO.

@ [na HacTponkn NCcNonb3yTCA NapamMeTpbl:

HasBaHue no TekcTty MeHtio KpaTtkoe onucaHue MapameTp

MeH1o: [5. BasoBble dyHKkuUuKN] — [2.0Tcedka] — [3.0Tceuka NNoTHOCTU] —
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HasBaHue no TekcTty MeHio KpaTkoe onucaHue MapameTp
mekyujue eOUHUUbI «2.EguHnubl» EovHMubl namepeHmns ninoTHOCTH UnitDensity
rnaomHocmu
ypOBEHb OMCceYKU «3.YpoBeHb» 3HaveHne ypOBHSA OTCEYKU DensityCutoff
naomHocmu NNOTHOCTN

2.15.2 JluHeliHasi KOppeKuyus

Ana obecneyeHns BO3MOXHOCTW KanubpoBKM, B pacxogomepe peanu3oBaHa
DYHKUNA NUHENHOW KOppeKuun. XapakTepPUCTUKY NIMHEMHOW KoppeKkumn obpasytoT aBa
KO3 PULUMNEHTA — HAKMNOH U CMeLleHne. 3aBoacKkue 3HavyeHus Ans napaMeTpoB HakoHa
«1», Ana napamMeTpoB cMmeLleHns «0».

JINHENHYIO KOPPEKLUMIO UMEIOT CreayloLme namepsieMble napameTpbl:

e MaccoBbi pacxog;

e OOBbEMHbLIN pacxos;

e [1NOTHOCTB;

e TemnepaTypa.

MoapobHoe onncaHue n3MepsiemMbix NapamMeTpoB NpueoanTcs B n.2.14.

OnucaHve npouenyp BbIYUCAEHUA  KOIPPUUMEHTOB  JIMHEMHOW  KOPPEKLUn
npueBoanTCS B pasgene 5.

é BHumaHue:

M3meHeHne napameTpoB  JIMHEMHOMW  KOPPEKUUW  Hanpsamy  BNUAeT  Ha
METPOSIOrNYECKNE XapakTEPUCTUKN pacxogomepa.

N3meHeHne KoahPpULUMEHTOB NMMHENHON KOPPEKLMM OOIMKHO NPOM3BOANTLCS TONMbLKO
no npouenypam, onvcaHHbIM B pasgene 5.

Jlio60e nameHeHne napameTpoB JIMHEMHON KOPPEKLMU OOMKHO OTpaXaTbCH B
nacnopTe Ha pacxogomep.

@ Ona HacTponkn NCNonb3yKTCA NapaMeTpbl:

HasBaHue no MeHI0 KpaTkoe onucaHue MapameTp
TEKCTy

MeHto: [5. BasoBble dyHKUMM] — [6.JInHEenHasa koppekums] —

«2. Mac.p. K:» | KoaddumumeHT HaknoHa maccoBoro pacxoga | MFactorMassFlow

«3. XO0,Kr/4:» CwmelleHre MaccoBoro pacxoga MOffsetMassFlow

«4.06. p. Ki» |KoadpdpmumeHT HaknoHa 06 beMHOro MFactorVolumeFlow
pacxoga

«5. X0,M%/u:» CwmelleHre 06beMHOro pacxoaa MOffsetVolumeFlow

«6. MNnotH. Ki» |KoadhduumneHT HakrnoHa nnoTHOCTH MFactorDensity

«7. X0, kr/m*» | CMeLLeH e NnoTHOCTY MOffsetDensity
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HasBaHue no MeHi0 KpaTkoe onucaHue MapameTp
TEKCTY
«8. Temn. K:» |KoadhduumneHT HaknoHa Temneparypbl MFactorTemperature
«9. X0, °C:» CwmeLlleHve Temnepatypbl MOffsetTemperature

2.156.3 Hacmpolika ebiqucrieHus npueedeHHoU niomHocmu

3apgava yyeta pacxoga TpebyeT eamHyro 6asy ONA UCYMCNEHUS KOnM4YecTBa
BELleCTBA B pPasNU4HbIX YCMOBUSAX: HA HaMoOpHOW CTaHuMK, B Yy3ne y4yeTa, Ha
npuHUMaroLlen ctopoHe u T.4. B kayectBe eamHon 6asbl mMoryT ObiTb BbibpaHbl NMbo
Macca BellecTBa, NMb6o obbem npu onpeaeneHHbIX OAMHAKOBbLIX yCrnoBuaX. MaccoBbin
pacxoq SBNSAETCA MNEepPBUYHbIM MapaMeTpoM AN pacxogoMepa, TO eCTb u3mepseTcd
HenocpeacTBEHHO, B TO BpeMsi Kak OObEMHbI pacxoq Npu 3afaHHbIX YCrnoBusax Tpebyet
BbIYMCINEHNA NPUBEOEHHON MNIIOTHOCTM, T.€. NMOTHOCTM NPWU 3adaHHbIX ycrnosusax. Torga
0O6beM B 3TUX YCINOBUSIX:

Vg =—, (2.17)

rie m — Macca BellecTBa,
p3y — NIOTHOCTb, NpMBeAEHHas K 3afaHHbIM YCITOBUAM.

lMNoTHOCTb BellecTBa 3aBMCUT OT €ro CBOMCTB U Temnepartypbl. [10aToMy noHsTue
«NpUBEOEHHas NNOTHOCTb» MnoApasyMeBaeT «MNMOTHOCTb BELLUECTBa, MpuBeOeHHas K
3ajaHHON Temnepartypex». [na pacyeta npuBegeHHOM MNMOTHOCTM HeobxoaMmo 3ajaTtb
Koa(hdUUMEeHThI, onpeenstowmne CBOMCTBaA BellecTBa W Temnepartypy, A1 KOTOPOW
onpegensieTcsl 3HayeHue NIoTHOCTH.

3Ha4vyeHne HpMBe}J,eHHOVI NSIOTHOCTU MOXET ObITb rnosriy4eHo nBymM4 criocobamu:

e  PuUKCMpPOBAHHOE 3HAYEHUE
lMonb3oBaTenb 3agaeT MoCMOSHHOE 3Ha4YeHUe NPUBEAEHHON NNOTHOCTMU;

e Pac4yeTHOE 3Ha4YeHue
Monb3oBaTenb 3agaeT koaduumeHTol A, B, tp ona pacyeta npuBegeHHON NIIOTHOCTU MO
dopmyne:

py =p-(1+4-Ar+B-A), (2.18)
At=t—t,, (2.19)

rae  p3y — NIIOTHOCTb, NpMBeAeHHas K 3a4aHHbIM YCITOBUSAM,
p — TeKywee M3MepeHHoe 3Ha4YeHne NIIOTHOCTU (MAOTHOCTb B TEKYLLMX YCIOBUSAX),
! — U3MepeHHas Temneparypa XUOKoCTH,
ty — TemnepaTypa Ans 3agaHHbIX YCIOBUM,
A — NUHENHbIN KOIPPULMEHT KOPPEKLMU,
B — KBagpaTU4HbIN KOS(PMULIMEHT KOPPEKLMN.
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@ Onsa HacTpoMKkn UCNonNb3yKTCA NapamMeTpbl:

Ha3BaHue no TekcTy MeHio KpaTkoe onucaHue MapameTp

MeHto: [5. basoBble doyHkunn] — [3.MpmnBea. NNOTHOCTb] —

criocob nonyveHus «2. Tun:» DUKCUpoOBaHHOE UK pac4eTHoe ModeRefDensity
3HayeHune

MeHto: [5. basoBble oyHkunn] — [3.MpuBea. nnoTHocTb] — [3.MNapameTpsbl ...] —

«2. Eq. np.n.:» EovHuubl nsmepeHus FixUnitRefDensity
PUKCMPOBAHHOIO 3HAYEHNS
rnocmosiHHoe 3HavyeHue | «3. 3HaveHune:» durKcupoBaHHOE 3HaYeHne FixedRefDensity
ty «2.10,°C:» Temnepatypa, k kotTopon npusogutcs | RefTemperature
NAOTHOCTb
A «3. A» JInHenHbIN KO3 PULMEHT Ans Alfa
pacyeta
B «4. B:» KBagpaTtunyHbi koadbpumumeHT Ans Betta
pacueta

2.15.4 [lemngpuposaHue uamepsieMbix 3Ha4eHuUl

B anekTpoHHbIX cpeacTBax W3MepeHWst MPUCYTCTBYIOT LWYyMbl pas3HOro poaa
(aneKkTpoMarHMTHblEe, MeXaHW4Yeckue), Bbi3blBatolimMe KorebGaHusi MrHOBEHHbIX 3Ha4YeHWi
N3MepsieMON BEeNUYUHbI BOKPYr cpeaHero (OeiCTBUTENbHOro) 3HadeHust. PyHKums
AeMNrpoBaHNs NO3BONSIET YMEHbLUATb Pa3bpoc MrHOBEHHbIX 3HAYEHMI, YTO obneryaet
BOCMNpUATNE pe3yrbTaToB U3MEpEHUI U Mo3BoNsSeT u3bexaTb NOXHbLIX cpabaTbiBaHW
aBTOMAaTUKKN, UCMONb3YOLLEN NoKasaHUa pacxogomepa.

Bpemsa peakumn Ha nameHeHue napameTpoB npolecca Npu 3TOM yBenMynBaeTcs C
yBENnMYEeHNEM epemeHu 0emngpuposaHusi. NapameTp gpems demrghuposaHuUsi NOKa3bIBAET
BpeMS, 3a KOTOpOe W3MeHeHMe nokasaHunm pacxogomepa pgocturHet 90% ot
AEeNCTBUTENBbHOMO M3MEHEeHUs napameTpoB npouecca. JemndgupoBaHne peanns3oBaHO B
Bnae gunsrpa ¢ 6€CKOHEYHOM MMMNYITbCHOW XapakKTEPUCTUKON.

HemndurpoBaHMe BLINOMHAETCA HA CaMOM HayanbHOM 3aTane obpaboTkM OaHHbIX U
BCE BHYTPEHHWE (YHKLMK, KOTOpble WCMONMb3YylT MOKasaHus pacxoda, MAOTHOCTU U
TemnepaTtypbl (HanpMmep, yCTaHOBKAa HyIsl, BblMUCIIEHNE KOHLUEHTPaUumM) NCNOMb3YIOT yXe
aemndupoBaHHble 3HadYeHus. NogpobHee onncaHo B n. 2.14.

[emnduvpoBaHne npuMeHsieTcs (U OTAENbHO HACTpamBaeTcsl) Ans CrnenyrLmX
napameTpoB:

e pacxop (NpoucxoauT AeMndupoBaHWE MaCCOBOrO, 0OGLEMHOro M NPUBEAEHHOIO
06BEMHOIO pacxofa; MacCcoBOro U 0GLEMHONO pacxofa OTAENbHbIX KOMMNOHEHTOB);

® [JIOTHOCTDb;

e TeMmnepaTypa.
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@ [nsa HacTponKM NCNONb3yKTCA NapaMeTpbl:

Ha3BaHue no TekcTy MeHio KpaTtkoe onucaHue MapameTtp
MeHto: [5.basoBble dyHKUUKN] — [5.CuctemMHble napam.] —
epemsi «2. Jemnd.not.,c:» |Mpu cTtyneH4atom nameHeHnn pacxoga — |FlowDamping
demrighuposaHusi BpeMSs1, 3a KOTOPOe MoKa3aHus pacxoga
rnomoka pocturatoT 90% OT ycTaHOBMBLLETOCS
3HayeHus
epemsi «3. Jemnd. nn.,c:» |Mpu ctyneH4aTom nameHeHnn nnotHoctn | DensityDamping
demnighuposaHusi — BpeMs, 3a KOTOPOe MnoKasaHus
niomHocmu nnotHocTn gocturatoT 90% ot
YyCTaHOBUBLLErOCH 3HA4YEeHMUS
spemsi «4. Jemndp.temn,c:» |Npn cTyneH4aTOM M3MEHEHUN TempDamping
demnighuposaHusi Temnepartypbl — Bpems, 3a KoTopoe
memrepamypsbl nokasaHusa temnepatypbl gocturaet 90%
OT YCTaHOBMBLLErocs 3Ha4YeHUs
2.15.5 KomneHcauus enusiHUsi 0asrieHusi usmepsemou cpeosb!
B pacxogomepax OJJIMETPO-®nomak peanu3oBaHa QyHKLMS KOMMNEHcaumm

BNUSIHUS JaBMNEeHUs U3MepPSieMOl cpedbl Ha MoKasaHusi pacxoda M MioTHOCTU. OyHKUMS
KOMMeHcauMm aBTOMATUYECKM KOPPEKTUPYET W3MepsieMble 3Ha4yeHusi pacxoda W
MAOTHOCTM B COOTBETCTBUM C W3MEPEHHbIM WU YCMOBHO-MOCTOSIHHBIM  3HaYEeHUEM
AaBreHns namepsiemon cpesbi.

PyHKUMA KOMMNEHCAUUN BNAHNS OABNEHNA MOXET ObiTb BKIHOYEHA MW OTKITHOYEHA
yepes3 3KpaHHOE MEHI0 MK Yepes3 undpoBon UHTepdenc. PaspeweHue KoMmmneHcauuu
BKINIOYAET KOMMNEHCaLMNI0 OQHOBPEMEHHO ANdA pacxoda W Ans NNoTHOCTU.

[laBneHve ans KomrneHcaumMm MOXeT OblTb ONpeaeneHo cneaywmMmm cnocobamu:

e BBOA YCNOBHO-MOCTOSIHHOIO ((PUKCUMPOBAHHOMO) 3HAYEHUA Yepe3 IKPaHHOE MEHHD
nnn Yepes ungposoun nHTepdgenc no npotokosiam Modbus nnn HART7.

e 3axBaT gaBneHus ¢ BHewHero gartyuka no HART. [JocTynHO TOnbKO Ansi NpoTokona
HART7 (npn aTOM gaTyuMK AaBneHUs MOXeT MMeTb Bepcuto npotokona HARTS nnu
HART?7).

YcnogHo-nocmosiHHble 3Ha4eHusi 0aerfieHusi BBOAATCA B eOuHuuax U3MepeHUs
uKkcupo8aHHO20 OasrieHUsT U NepecUMTbIBaOTCs B eOUHUUbI U3MepeHUs pacxodomepa.
3axBayeHHble no npotokonly HART 3HayeHus Takke MepecynTbiBaOTCA U3 eguHuL
AaTtyvka fasrneHust B eQUHUUbI UsMepeHus pacxodomepa. Tekywee 3HadeHue OasrieHus,
npuMeHaemoe Afi KOMMNeHcauun, AOCTYMHO Afs MNpOoCMOoTpa 4Yepe3 3KPaHHOE MEHH0
«basoBble yHKUMM — KomneHc. gasneHna — [laBneHue», a Takke Mo MpoToKonam
Modbus nnn HART.

[onyctumMbln  OManasoH BBOAUMBbIX AN KOMMEHcauuMuM 3HayYeHun [JaBrieHus
coctasnset -0,1..30,0 MlMa. Ecnu ycrogHo-nocmosiHHoe nnu 3axsadeHHoe No npoTOKony
HART 3HadeHue gaBrneHusi okasanocb BHE OOMYCTUMOro AmanasoHa, byoer npuMeHeHo
orpaHuyeHue.

Mpn npomsBoacTBe pacxogomMepa W3roTOBUTENEM YCTaHaBNMBAETCA 3HadYeHue
MakcumasibHo20 dornycmumoeo OaerneHuss 0amyuka. OTO 3Ha4YEeHMe yKa3aHo B Nacnopre u
Ha MHopmMaunoHHoN Tabnnyke gatumka (Pmax); Takke ero MOXHO CcYMTaTb C MOMOLLBHO
3KpaHHOro MeHo pacxogomMmepa unu cepsucHon nporpammont ong MNK.
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Ecnn mekywee 3HayeHue daeneHusi, NpuMeHsieMoe Ansi KOMneHcaumm, npesbillaeTt
3HayeHne MakcumarsibHo Qorycmumoao OaeneHusi Oamyuka, ©OygeT YCTaHOBMEHO
npegynpexaeHue npouecca «! P #88 [asn. > Makcy.

@ [nsa HacTponKkM NCNonb3yKTCA NapamMeTpbl:

HasBaHue no TekcTty MeHI0 KpaTkoe onucaHue MapameTp
MeHio: [5.basoBble dyHkuuKn] — [8.KomneHc. no gaen.] —

paspeweHue «2.KomneHc.» Paspelwaet unu 3anpewaet npumeHeHue |PressCompensEnable
KoMmeHcayuu KOMMeHcauun No AaBneHmto

eOuHuybl usmepeHusi |«4.En.nasn.» EovHuubl nsmepeHmns gaBneHus UnitPressure
pacxodomepa pacxogomepa

mekyuwiee 3Ha4eHue |«[aBneHue» MpocMOTp TeKyLLEro AaBMNEHUs, B ef. Pressure

daerneHusi pacxogomepa

ucmoyHuk daenerus | «3.Uct.o:» BbI6op MCTOYHMKA 3HAYEHUIN JaBNEHUS PresSourceSelect

MeHto: [5.basoBble dyHkumm] — [8.KomneHc. no gaen.] — [5.HacTtpownka uctou.a.] —

eOuHuUUbI «2.EanHnubi» EovHuUbl nsmepeHus, B KOTOpbIX FixPressureUnit
guKkcuposaHHO20 BBOAWTCS YCITOBHO-MOCTOAHHOE

daeneHus (dbukcnpoBaHHOE) AaBneHne

YC/108HO-MOCMOSIHHOE | «3.3Hau.:» BBoa ycnoBHO-NoCToAHHOrO AaeneHus, B | FixPressurelnput
(¢pukcuposaHHoOE) eguHuLax UKCMPOBaHHOIO AaBeHNns

3Ha4YyeHue 0aerneHusl

MeHto: [3.MHdopmauus] — [2.CeHcop] —

mMakcumarsbHoe «Pmakc.,MlNa» | MakcnmaneHoe gonyctMmoe gaBrieHne MaxPressure
donycmumoe cpeabl ons garyuka, Mla
OaerneHue damyuka

3axBaTt gaBneHus no HART

[aBneHne ans KoMneHcaumm MOXeT ObiTb MOMNy4YeHO pacxo4oMepoM OT AaTyuka
AaBNeHus NyTeM «nNpocnyLnBaHua» akTMBHOCTM Ha wnHe HART (3axBat n pa3bop naketa
AaHHbIX OT gaTtymka gasneHus). [na aToro gartyvk gaBrieHus OOMmKeH OblTb MOAKIHYEH
COrnacHoO cxeme Ha pucyHke B.4 (npunoxeHue B).

[aTuvk gaBneHnsa MOXeT MMeTb Bepcuto npotokona kak HARTS, Tak u HART7.
CyLuecTBYIOT ABa OCHOBHbIX pexuma paboTbl (oyHKLMM 3axBaTa AaBleHUs:

e 3axBaT OTBETOB [JaTyumka pdaBneHua Ha 3anpocbl Mactep-yctponictea (ACY,
kommyHukatop, NK ¢ HART-mogemom n 1.4.);

e 3axsaT Burst-coobuweHnn ot gatuymka AaBneHusi, HaxoasawWerocd B MOHOMOSIbHOM
(Burst) pexume.

Bbibop pexuma 3axeaTa NpPoOM3BOAUTCS B paMKkax Bblbopa ucmoyHuka OaerneHusl
(oba BapuaHTa 3axBaTa MPUCYTCTBYOT B CMUCKE WCTOYHWKOB [aBMeHWsi BMeCTe C
BapMaHTOM «(PMKCUPOBAHHOE 3HAYEHMEY ).

B pexume 3axBaTa OTBETOB [aTyvKa [AaBMEHUS HA 3anpocbl Mactepa Tpebyerca
naeHTurKkaumnsa ycTpomcTBa-mcTodHnka coobuleHuns, T.K. Ha ogHon wuHe HART moryT
HaxXoOUTbCA HECKONbKO OAaTYMKOB AaBneHus. Bbibop HyXXHOro gaTtyvMka npov3BoauTCS Mo
NOEHTUMPUKALUNOHHBIM aHHbIM YCTPOMCTBA-UCTOYHMKA COoobWeHns. K aTuM  gaHHbIM
OTHOCATCH crnefyoLme napameTpsbi:
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e K00 pacwupeHHo20 murna ycmpoucmea (Expanded Device Type)
e udeHmugukamop ycmpoucmesa (Device ID)

Kod pacwupeHHo20 muna ycmpolcmea Ha KOHKPETHYH MOoAesb AaTynka AaBrneHus
MOXHO HanTu B cneundpukaumum HART (HCF_SPEC-183, Table 1).

NoeHmugukamop ycmpolicmea, O6blMHO cOBMNagaeT C 3aBOLCKAM HOMEPOM
yctponcTtBa. Ecnn udenmudgbukamop ycmpolicmea 3ajaTb HyNeBbIM 3HadeHuem, OyayT
3axBaTbiBaTbCHA COOOLLEHNSA OT BCEX OATYMKOB C 3aJaHHbIM KOOOM pacliupeHHO20 murna
ycmpoticmea, 6e3 counstpauun no udeHmughukamopy ycmpoticmea.

B pexume 3axBata Burst-coobuieHunn He TpebyeTca naeHTudukaums ycTponctea-
MCTOYHMKA coobLleHunsa, T.K. Ha ogHon wuHe HART He moxeT HaxoauTbca 6onee ogHoOro
yCTpoOMCTBa B MOHOMOMNbLHOM (Burst) pexxume. B aTom pexume 3axsaTtbiBatoTcs Bce Burst-
coobuweHna 6e3 dunbTpauum No KOOy pacwupeHHo2o0 muna ycmpolcmea W
udeHmugukamopy ycmpoticmea.

O6Lwme napameTpbl KOHUTypaLUUKn pexmnva 3axsaTta AaBreHns:
e HOMeEp KomaHObl
e HOMep crioma 0aHHbIX
e maumaym 3axeama
e 108e0eHue rpu 803HUKHOBEHUU OWUbKU 3axeama

MocnegHnin 1 rnaeBHbIA 3Tan UNbTPaUUK 3axBayeHHOro CooOLLleHMst - NpoBepKa
HoMepa KOMaHObl, OXuOaeMonW B 3axBaTblBaE€MOM MakeTe AaHHbIX, a Takke HomMmepa
c/iloma OaHHbIX B KOMaHfe. [logaepxvBaemMble KOMaHAbl M OOCTYMHblE AN KaXKOow
KOMaHAbl CroTbl AaHHbIX:

S KomaHga
1 2 3 9 33
1 PV Tok, MA PV Cnot 1 Cnort 1
2 % OmnanasoHa SV Cnot 2 Cnot 2
3 TV Cnot 3 Cnot 3
4 Qv Cnot 4 Cnort 4
5 Cnot 5
6 Cnort 6
7 Cnotr7
8 Cnort 8

Mpumep: gaTyMK gaBneHUs CKOHUrypupoBaH B MOHOMOMbHLIN (Burst) pexum wn
perynspHo oTnpasnseT coobLeHns ¢ kKomaHaon #3 «YteHne aAnHaMmn4ecknx nepemMeHHbIX
n Toka». lNepBMYHas NepeMeHHas COAEpPXUT TeKyllee U3MEPEHHOE 3HadYeHne OaBneHus.
UToObl pacxogoMep KOPPEKTHO 3axBaTbiBan [aBfieHMe C [aTyvka, HYXHO BbibpaTb
WUCTOYHUK OaBneHus «3axBaT Burst-coobuieHun», komaHgy #3 «YTeHne AnHamMmyecknx
nepeMeHHbIX 1 TOKa» 1 Nepsblv CNoT AaHHbIX «PV / Cnot 1».

& 3ameTtka1l:

KomaHga #2 «YTeHune Toka 1 npoueHTa gmanasoHa» He MOXET ObiTb MCMOMb30BaHa
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Ans 3axBaTa 3Ha4YeHUN OaBneHusl, T.K. HU TOK, HWU NnpoueHTbl HEBO3MOXXHO KOPPEKTHO
nepeBectn B eanHULIblI UaMepeHna gaBrieHUA.

& 3ameTKaz2:

Pexnm 3axBata He obOpabaTbiBaeT cogepxmmoe KomaHgbl #78 «YteHue
arpermpoBaHHbIX KOMaH4», Aaxe ecnu cpeau HUX eCTb KOMaHAbl, nogaepXuBaemble
dyHKUMen 3axBata. Ecnu paTtumk, ucnonb3yembll Kak WMCTOYHUMK [OaBfeHusi, umeet
npotokon HART7 u Haxogutca B MOHoMorbHOM (Burst) pexume — gns nepegayu
3Ha4YeHW OaBneHnss pekoMeHayeTcs MCNonb3oBaTh TONbKO NepBoe Burst-coobuieHne, T.K.
apyrne Burst-coobLueHns MoryT aBToMaTMyeckn arpermpoBaTtbes B komaHay #78, a 3HauuT
He B6yayT BOCNPUHSITbI PACXOAOMEPOM.

Tadmaym 3axeama onpenenseT BpeMs, B TEYEHNE KOTOPOro XoTda Obl pa3 AormKeH
NPON3ONTM 3axBaT CoOOOLWEHMSI, WCTOYHMKOM KOTOPOro SABMSIETCSA OnpedeneHHoe
YCTPOWCTBO, W COAEpXallero onpedeneHHyro komaHay (B pexuma 3axsata Burst-
coobLeHnn npoBepka MAEHTUPUKALMOHHBIX JaHHbLIX YCTPOMUCTBA He npou3soauTcs). Ecnv
3a BpemMsi TanmMayTa He npoM30LWI0 HWM OAHOro 3axBata Tpebyemoro coobuieHus,
cyuTaeTcs YTo npomsowrna owmbka 3axsata. B ctaTyce 3axBaTa ycTaHaBnuBaeTCs Kop,
ownbkm 0x20 «TarmayT 3axBaTa COOOLLEHMSA OT YCTPONCTBA-UCTOUYHUKAY.

Tekywmn cmamyc 3axeama, MmeKyuwiee 3HadYeHUe 3axeadyeHHO20 O0asreHusi W
UCXO0Hble eOUHUUbI U3MepeHUsl npeactaBneHbl And npocMoTpa B MeHw «basoBble
dyHKuMn — KomneHc. gasneHuss — Hactpownka uctod.4.». Ecnm owmnbok 3axeBaTa HeT
(cTatyc 3axBata nycT), To B cratyce 3axBata gemoHcTpupyetcs «OK». pu Hanuumm
OLWKNBOK 3axBaTa BbIBOOAUTCS Ko, oWMBOK 3axBaTa (BO3MOXHA OQHOBPEMEHHasa yCTaHOBKa
HecKomnbkux kogoB). Cnncok Kogos oWwnboK 3axBara:

Koa owwimnbku Onucanne

0x01 Owwmnbka npnema coobuieHuns / owmboYHbIN hopmaTt coobLueHns

0x02 OwmnboyHbIN KOA BO3BpaTa B MPUHATOM COOBLLIEHNN

0x04 HewncnpaBHOCTb yCTpONCTBa-UCTOMHUKA coobLueHna (dnar «Malfunction»
B CTaTyCe yCTPOWUCTBA)

0x08 3apes3epBnpoBaHoO. He ncnonb3yetcs

0x10 Owmnbka KOHMUIrypMpOBaHMS peXmma 3axBaTa/HEAOCTATOK [aHHbIX B
NPUHATOM CoOBOLLEHUM

0x20 TanmayT 3axBarta cooOLeHNs1 OT YCTPOMCTBA-UCTOYHMKA

0x40 HekoppeKkTHble eanHNLbI UIBMEPEHUS B MPUHATOM CO0bLLEHMN

0x80 Cratyc 3Ha4yeHus B NpUHATOM cooblieHumn - «Bad» (nnoxoe 3HaveHue).

Takke ycTaHaBnvMBaeTcd, ecnn yctaHoBneH kog 0x04 «HewucnpaBHOCTb
YCTPONCTBA-UCTOYHMKA coobweHnay mnu 0x10 «Hepoctatok AaHHbIX B
NPUHATOM COOBLLEHNNY

Mpn  BO3HMKHOBEHMM  OWMOOK 3axBata (HEHyneBOW CTaTyC  3axBaTa)
yCTaHaBnueaeTcs npegynpexaeHve npotecca «! P #82 Ow.3axs.nasn».
MpenoynpexaeHne cbpacbiBaeTcs, Kak TONMbKO cTaTyc 3axBata Oygetr nyct (npuHsaTa
KOMaHOa C KOPPEKTHbIM 3Ha4YeHWEeM [OaBMNEHUs B M3BECTHbIX eAuHMLUAax OT UCMpPaBHOro
Aatynka gasneHunsa 6e3 HapylweHusa TavimayTa 3axsaTta) UM UCTOYHMK AaBrieHus oyget
nepeksntoyYeH Ha PMKCMpoOBaHHOE 3HAYEHUE.
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[NlosedeHue npu B03HUKHOBEHUU OWUbKU 3axeama MOXeT ObiTb OaHUM U3
cnenyoLwmx:

e [locnegHee BEPHOE — B KayecCTBe TeKyllero 3HadyeHuAa pJaBleHuda MNpuHUMaeTCAd
nocrneaHee KOppekTHoe paHee 3axXxBa4eHHOE 3Ha4YeHUe;

e DuKcMpoBaHHOE 3HAYEHWE — UCMOSL3YETCS PyYHOE 3Ha4YeHue, koTopoe Bepertcs K3
napameTpa (PUKCMPOBAHHOIO AABMEHWS;

e lrHopvpoBaHne oOWwWOKM 3axBaTa — WUCMNONb3YeTCs 3axBayYe€HHOE 3HayeHue
[aBMNeHUsi, HECMOTPS Ha BO3HUKLUME OLLUMOKM 3axBarTa.

@ [nsa HacTponKM NCNonb3yKTCA NapamMeTpbl:

Ha3BaHue no TekcTy MeHi0 KpaTkoe onucaHue MapameTtp

MeHto: [5.basoBble yHkUunMn] — [8.KomneHc. no gaen.] —

ucmoyHuk daeneHust | «3.UcTt.a:» Bbibop ncTouHMKa gaBneHnsa ans PresSourceSelect
KomneHcauum

MeHto: [5.basoBble dyHkunn] — [8.KomneHc. no gaen.] — [5.HacTtpowka ncrou.g.] —

UCcxo0Hbie eduHuubl | «Ep.3axe.g.:» WMcxogHble eanHuLbl naMepeHmns

u3MmepeHusi OaBrneHus, NoNy4yeHHble Npu 3axeate

mekyuwee 3HayeHue | «Tek.gaBn.:» 3HayveHne 3axBa4eHHOro OaBIEeHNs, B

3axeayeHHO20 NCXOOHbIX eanHMLax 3MepeHnst

daeneHusi

cmamyc 3axeama «CTtaryc 3axB.:» CraTtyc 3axBaTta gaBneHus

madlmaym 3axeama «3.Tanmayr,c:» TanmayT 3axBara ExtPres_ShedTime
rnosedeHue npu «4.Mpw owl.:» Bbibop aevictBuiA npu Bo3HnkHoBeHuM | CaughtPresFsMode
B03HUKHOBEHUU owmnboK 3axBaTa AaBneHus

owubku 3axeama

MeHto: [5.basoBble dyHkUMM]—[8.KomneHc. no gaen.]—[5.HacTtporika ncroy.4.]—[2.KoHduryp. aatymkal

Homep KomaHObI «2.Komanga:» Bbibop oxxmgaemor komaHabl Ans ExtPres_
3axBaTa CommandNumber
€/10m OaHHbIX «3.Crot:» Bbi6op cnota gaHHbIX B KOMaHae ExtPres_SlotNumber
KOO pacwupeHHOo20 «4.Tvn ycTp.:» Kog pacwmpeHHoro tuna yctponcTtea |ExtPres_
mura ycmpoticmea Jatyvka aaBneHnsa — UICTOMHUKA SlaveExpDeviceType
OaBreHus 3axeaTa
uéeHmucgukamop «5.1d ycTp.:» VaoeHTudukaTop ycTpomcTea ExtPres_
ycmpoticmea (cepunHbIN HOMep) AaT4ymka SlaveDeviceld
OaBMNeHWs — UICTOYHWUKA OABMNEHUs
3axBaTa

2.15.6 [JlemekmupoesaHue pa3pbiea rnomoka

B pacxogomepax OJJIMETPO-®nomak peanu3oBaHa QyHKUMA onpeaeneHuns
NPUCYTCTBUS B MOTOKE XMAKOCTM Ny3bIps ra3a u HaobopoT, NPUCYTCTBUSA B ra30BOM MOTOKE
Xungkoctn. Takoe siBNeHMe B MOTOKe HasbiBaeTca npobkon. [Npobka, npoxoas 4vepes
TPyOKM gatyumka pacxogomepa MOXET Bbl3BaTb HEBEPHOE BbIYMCIIEHME 3HAYEHUI pacxoaa.
OnutenbHas npobka B NOTOKe (PaKTU4YEeCKM O3Ha4YaeT ero OTCYTCTBME U Ha3blBaeTcs
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pa3pbiBOM MOTOKAa. [leTekTop paspbiBa NOTOKa NO3BONSET OoNpeaensaTb NPoOKM 1 paspbiBbl
B MOTOKE M 3aluMlliaTb pacxogomep OT HEKOPPEKTHONO M3MEPEHUA U y4veTa pacxoga.
Mpobka n paspbliB NOTOKA ONPEAENSOTCA MO BbIXOA4Y U3MEPEHHOrO 3HAaYEHUA NNOTHOCTM
3a JonyCTUMbIA AManasoH ANA u3MepsieMon cpeabl.

[eTtekTop pa3pbiBa NoToka MMeeT 3 paboymx COCTOAHUSA:

1) Hopwma. HopmanbHas paboTa, korga Tekylee n3aMepeHHoe 3Ha4YeHne nioTHOCTU
NexuT B AOMNYCTMMOM Ananas3oHe (guanas3oH 3ajaetcsl 8epxHel W HUXHeU
2paHuyamu).

2) lNpobka. CocTtosHue petekumm nNpobkoBoro TeyeHus. [MNOTHOCTb BbiWwna 3a
rpaHuubl OOMYCTMMOrO AuanasoHa; yCTaHOBMEHO NpeaynpexaeHne npouecca
«! P #80: Npo6GK. NOTOK»; 3HA4YeHUA pacxofoB 3aPUKCUPOBaHbI Ha YPOBHSIX,
Kakue ObIfin B COCTOSIHUM HOpMarbHOM paboThbl.

3) PaspbiB. CocTtosiHMe paspbiBa noTtoka. [noTHOCTb HaxoguTcs BHE AONYCTUMOro
AvanasoHa B TeYeHMe BPEMEHUM He MeHee 8pemMeHU paspbliea. YCTaHOBIEHa
owmnbka npouecca «x P #03: Pa3p. notokay»; 3Ha4eHNsA pacxogoB NpPUHUMAaOTCS
pPaBHbIMUW HYMO.

& 3ameTKa:

B cnyyae, korga B COCTOSIHAM HOPManbHOW paboTbl NPUCYTCTBYIOT OLUMGKM CUCTEMBI
WM oWwMBKM npouecca M OeTekTMpyeTcs npobGka, OeTekTop paspbiBa cpasy
NnepexoauT B COCTOSIHWE paspbiBa.

BepxHsii W HUXHSIS epaHuubl AuanasoHa AOoNnyCcTUMOMW NMOTHOCTM 3ajatTcs B

(OUKCUPOBAHHbBIX eAVHULAX U3MepPeHUs r/cM® B Liensix yHUdMKaLmm ¢ npuéopamu apyrix
npounssoanTenen.

@ Ons HaCTp0I7IKI/I MCnonb3yrTCA NapamMeTpbl:

Ha3BaHue no TekcTy MeHi0 KpaTkoe onucaHue MapameTp

MeHto: [5. BasoBble dyHkUMM] — [9.[deTekT.pasp.noToka] —

PaspeweHue pabombi | «2.[deTekums» Paspewaet unu 3anpewaet padoty |SlugFlow_Enable
demeKmopa paspblea OEeTeKTopa paspbiBa NOTOKA

EduHuyb! usmepeHus |«3.Eg.nsm.yp.» EovHWUbBI n3mepeHus NAoTHOCTYH, B -

YPO8HS KOTOPbIX 3a4al0TCS YPOBHMU

BepxHss epaHuya «4.BepxH. yp.» BepxHuin ypoBeHb AnanasoHa SlugFlow_HiLimit

A0NyCTUMOW NAOTHOCTH

HuxHss epaHuya «5.HWKHMI yp.» HwxHWIN ypoBeHb AnanasoHa SlugFlow_LoLimit
J0NyCTUMOW NAOTHOCTH

Bpewms [00] pa3pbiea |«6.Bp.pa3p, c» Bpemsa oo nepexoga B coctosiHne SlugFlow_BreakTime
AeTeKumu paspbiBa noToka
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2.15.7 Kanubpoeka nnnomHocmu 8 paboyux ycrioeusix

2.15.7.1 KanubpoBka NNOTHOCTM B paboymx YCrioBMsIX 3aKmto4aeTcs B MonpaeBke
KoadbpmumneHTa CMELLEHUS NIMHENHOWN KOppeKUun namepenus nnotHoctn Cp (n. 2.15.2).

Ona kanubpoBKM NMAOTHOCTM B paboumx ycnosusix TpebyeTcs onpeaeneHue
NAOTHOCTU cpeabl, KOTOPOW 3anofIHEH pacxo4oMep, C MOrpeLlHOCTLo He Gonee Ap / 3.

2.15.7.2 Ecnn kannbpoBKa BbLINOMHAETCA B XOAE MNOBEPKM pacxogomepa, To
N3MEPEHNSA He BbIMNOSHAT, a HoBOe 3HayeHue Cp onpegensatoT no dopmyne (2.20) Ha
OCHOBE 3HA4YeHWN, NOMNyYeHHbIX MPU BbINOMIHEHUW Onepauunii NMOBEPKU, NHAYe BbIMOSTHAT
pencrteua n.2.15.7.3.
rae  CpPmex — TEKylLlee 3HavyeHne KoadhduuMeHTa CMELLEHUS FMHEWNHOW KOppEeEKUMN,
3anucaHHoe B NaMATh pacxogomepa;

Ap — OTKNOHEHWe MnokKasaHuM pacxogoMepa OT MoKasaHWW 3TarloHHOro cpeactea
n3MmepeHnin NIOTHOCTU. [pn NoBepKke Ha TPEX MOBEPOYUHbLIX XNOKOCTAX, B Ka4yecTBe
Ap BepyT cpeaHee apudPMETMYECKOE 3HAYEHUI OTKITOHEHN NO BCEM XKNOKOCTAM.

2.15.7.3 [ins onpegeneHnsa HOBOro 3HayeHus Cpo BbINOMHAT crneayowme JeNCTBuS:

1) ¢ nomouwbto 3tanoHHoro CU unn nHbiM cnocobom onpefenuTb NNOTHOCTb cpeabl,
KOTOPOW 3anofiHEH PacxogoMep Pa1, C NOrPELIHOCTLIO He Bonee Ap / 3;

2) 3anucaTb He MeHee 5 3Ha4YeHU NAOTHOCTU NO NoKa3aHUsM pacxogomMepa Pui;

3) ecnv nameHeHue NNOTHOCTM (Hanpumep, NO NokasaHusM 3TarioHHOro npubopa) 3a
BPEMS CHATUSA MOKasaHUM C pacxogomepa npeBbicnsio Ap / 3, TO MNOBTOPHO
onpenenuTb NIIOTHOCTb Cpeabl Ps2. B KavyecTBe OenCTBUTENBHOW NNOTHOCTU cpeabl
P23 NPUHATL cpeaHee apndMeETUYECKOE 3HAYEHUN P31 U P32. HaYe ps = pa1.

4) ecnn pasHULa Mexay MUHUManbHbIM U MakCMMasibHbIM  3HAYEHUSMU Py
npesblwaet Ap / 3, To cnegyet noBTopuTb Aencteus 1-3;

5) HanTu cpegHee 3HayeHMe MNNOTHOCTM MO MOKasaHMsaM pacxogomepa pPy Mo
dopmyne:

1 n
Pu :Ezpm’ (2.21)
=

rae N — KONMMYECTBO 3arnmcaHHbIX 3HaYEHUN Pui .

6) onpegenutb Tpebyembinl  KOIPDPULMEHT CMELWEHUS JIMHENHON  KOPPEKLMN
namepeHus nnotHoctn Cp no gopmyne:

Cp = CPmex — (P — P3) , (2.22)

rae CPOmex — TEKyLLEE 3HA4YeHME KO3(hpMUMEeHTa CMELLEHNA NMUHENHON KOPPEKLMM
N3MEpPEHNS NNOTHOCTU, 3anncaHHoOE B NaMAT pacxogomepa.

2.15.7.4 [Ina 3aBepLUeHNsa KanmbpoBKM NIOTHOCTU cregyeT 3anucatb NoyYyeHHoe
3HayeHue Cp B NaMaATb pacxogomepa B COOTBETCTBUM C UHCTPYKUMAMU Nn. 2.15.2.

i BHumaHue:

M3meHeHne KO3(P(PUUMEHTOB IMHENHOW KOpPpPEeKUuMn B MamMAaTU pacxogomepa
obsa3aTtenbHO OO0MKHO COMPOBOXAATbCA 3anuCbio 3HAYEHUN KOI(PPUUMEHTOB B
nacnopT pacxogomepa.
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2.16 CymMmmamopsbl

B pacxomomepe ecTb 4eTbipe cymmatopa. CymmaTop HakannueaeT 3HadeHue
c8s13aHH020 C HUM fapamempa. B kayecTBe napameTpa MOryT 6biTb 3afaHbl:

e Maccosbln pacxog;
e O6beMHbIN pacxos;
e [lpuBeaeHHbI 06BLEMHbBIN pacxos

Ecnn yHKUMA BbIMMCIIEHUS KOHUEHTpauuu BkrodeHa (n.2.20), OOCTyrnHbl eue u
cneayolmne BapmMaHTbl Ha3Ha4YeHnss cymmaropa:

e MaccoBbln pacxof ueneBson cpeabl;
e MaccoBbI pacxos cpefbl-HOCUTeNs;
e OO6beMHbIN pacxopn LeneBon cpeabl;
e OO6beMHbIN pacxon cpeabl-HocuTens.

B nwobon MOMEHT BpeMeHM CymMmaTop MOXHO MNepeBecTM B OAOHO M3 [BYX
COCMOSIHUU:

e  «AKTUBHbINY;
e «OcTaHoBMNEHY.

B no6on MOMEHT MOXHO OB6HY/ITUMb 3Ha4YeHne cymmaTopa O4HUM M3 cnocoboB:

e C NOMOLLbIO 3KPAHHOIO MEHIO NI CEPBUCHOM NPOrpamMmbl;

e [lonoxutenbHbIM (PPOHTOM Ha OOHOM W3 BXOAOB, €CNW B HACTPOWKe BXxoda B
KayecTBe HasHadeHua YykaszaHo «Cb6bpoc cymmartopa» unm «Obwun cbpoc
CYyMMaTopOB».

Ecnu 3HayeHMe cymmatopa He npesbiwaer 107 (10000000), To 3HaueHve
cymmartopa XxpaHutca B napametpe Sum1 (Sum2, Sum3, Sum4). Ecnu 3HayeHue
cymmatopa npesbiwaet 107, To 3HayeHre cymmaTopa onpegensieTcs no popmyre:

> = SumOverflowX * 10" + SumX, (2.22)
rme  «X» —1, 2, 3 unun 4, onpegensierca BbIbopoMm cymmaTopa.

Mpn BO3HMKHOBEHMM aBapuu MNOBEAEHME BCEX CyMMartopoB onpegensercs
napameTtpom SumFailsafeMode. BoamoxHbI crneayrouime BapuaHThbl:

e OCTaHOBUTb CYMMUPOBaHME
3HayeHns1 cyMmaTopoB He OBHOBNATCS, CyMMaTOpPbl COXPaHSAT nocrnegHee 3HayeHue
nepen aBapuen;

e [locnegHee BepHoe
3HayeHMss  cymMmaTopoB  OOHOBRAIOTCA  3HAYEHUSIMM  CBSI3aHHbIX  MapaMeTpoB,
npeaLecTBYHOLLIMMM BO3HUKHOBEHUIO aBapuu;

e /rHopupoBsaTb OLUUOKY
3HayeHnss cymmaTopoB OOHOBMAKTCA TEKYLUMMW 3HAYEHUSIMU CBSA3aHHbLIX NapamMeTpoB,
BHE 3aBUCMMOCTM OT TOrO, SIBMSAKOTCS NI OHN JOCTOBEPHbLIMM.

& 3ameTka:
BHyTpeHHee cymmumnpoBaHue Begetca B napameTrpe dSumX ¢ yaBOEHHON TOYHOCTbIO
(cdbopmaT double). [Ons oTtobpaxeHus pesynbtata napameTp pasgensietcs Ha 2
nognapameTtpa:
SumOverflowX = dSumX * 107, (2.23)
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SumX = dSumX — SumOverflowX * 107, (2.24)
rae «X» — 1, 2, 3 unu 4, onpegensieTca BbIBOpOM cymmartopa.

& 3ameTKa:
Ana MuHUMKU3auumn oWMBOK OKPYINEeHUs NoKa3aHun cymmaropa, cnegyeT Bblbupatb

€eaVHNLbBI n3MepeHna Takum obpasom, 4tobbl SumOverflowX 6bin0 MUHUManNbHLIM B
Te4YeHne BCero nepnoaa HakornmeHus.

@ [nsa HacTponkM NCcNonb3yrTCA NapamMeTpbl:

Bce cymmaropsl

HasBaHue no TekcTty MeHio KpaTtkoe onucaHue MapameTp

MeHio: [4. O6cnyxuBaHue] — [4.Cymmartopbl] —

«4.Mpn ownbke:» |lMNoBegeHne Bcex CyMMaTopoB Mpu SumFailsafeMode
BO3HWKHOBEHWMW aBapum

Cymmarop 1

HasBaHue no TekcTty MeHio KpaTkoe onucaHue MapameTp

mMeHto: [4. ObcnyxmBaHue] — [4.Cymmartopsl] — [2.Cymmatop 1] —

cocmosiHue «3.CocTosiHue:» | AkTuBeH/ocTaHOBMEH SumState1
0BHyrneHue «4.06HYNnTL Banvwwute 1, 4ToObl OGHYNUTL SumReset1
rnokasaHusi» cymmarop

mMeHto: [4. ObcnyxmBaHue] — [4.Cymmatopsl] — [2.Cymmatop 1] — [2.KoHurypupoBaHue]

cesizaHHbIU napamemp | «2. HasH.:» MapameTp, 3Ha4YeHNss KOTOPOro SumAssign1
HakannuealTCHa B CymmaTope

«3. Pexxum:» OnpegensieT 3Ha4YeHNs1 CBA3aHHOM SumMode1
BEMWUYUNHbBI, KOTOPblE OOHOBNSAOT
CyMMaTop: Bce 3Ha4YeHWsi, TONbKO
NONOXUTENbHbIE UK TOMNMbLKO
oTpuuartenbHble

«4. EauHnubi:» EovnHunubl nsmepenus, ncnonesyemsie | Sumunit1
Npv MHOWKaL MU 3HAYEeHUsi cymMmMaTopa

Cymmatop 2

HasBaHue no TekcTty MeHtio KpaTtkoe onucaHue MapameTp

MeHto: [4. ObenyxmBaHue] — [4.CymmaTtopsl] — [3.Cymmatop 2]

cocmosiHue «3.CocTosiHne:» | AKTMBEH/OCTaHOBMEH SumState2
0b6HyneHue «4.06HYyNUTL 3anuwwute 1, 4TOoObI OBHYNNUTL SumReset2
nokasaHus» cymmartop

110 3124.0000.00 P3



CueTtunkm-pacxogomepbl maccosble AJIMETPO-®nomak

HasBaHue no TekcTty MeHio KpaTkoe onucaHue MapameTp

MeHio: [4. O6enyxuBaHme] — [4.Cymmatopsl] — [3.Cymmatop 2] — [2.KoHdurypupoBaHue]

cesi3aHHbIl napamemp |«2. HasH.:» MapameTp, 3Ha4YeHUs1 KOTOPOro SumAssign2
HakannMeakrTCHa B cymmaTope

«3. Pexxum:» OnpegensieT 3Ha4YeHNs1 CBA3AHHOM SumMode2
BENIMYMHbI, KOTOPblE OGHOBMAIOT
CyMMaTop: BCE 3Ha4YEHWs1, TONbKO
MONOXMWTENbHbIE UMW TONBKO
oTpuuaTenbHble

«4. EauHnubi:» EovHunubl nsamepenus, ncnonbdyemsie | Sumunit2
npv NHAWKaUMK 3Ha4YEeHUs cymmaropa
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Cymmatop 3

HasBaHue no TekcTty MeHio KpaTkoe onucaHue MapameTp

MeHio: [4. O6cnyxuBaHme] — [4.CymmaTtopsbl] — [4.Cymmatop 3]

cocmosiHue «3.CocTosiHue:» | AkTuBeH/oCcTaHOBMEH SumState3
0BHyrneHue «4.06HYNnTL 3anuwuTe 1, 4To6bLI OBHYNUTL SumReset3
nokasaHusi» cymmarop

MeHio: [4. O6cnyxuBaHme] — [4.Cymmatopsbl] — [4.Cymmatop 3] — [2.KoHdurypupoBaHue]

cesizaHHbIU napamemp | «2. HasH.:» MapameTp, 3Ha4YeHUs1 KOTOPOro SumAssign3
HakannMealTCs B CymmaTope

«3. Pexxum:» OnpeaensieT 3Ha4YeHNs CBSA3aHHOM SumMode3
BEINYMHBI, KOTOPblE OBGHOBMAT
CYMMaTop: BCe 3HAYeHUs!, TONbKO
NOMNOXNUTENbHbIE UIN TONBKO
oTpuuaTenbHble

«4. EauHnubi:» EovHnubl nsmepenus, ncnonbdyemsie | Sumunit3
npuv NHANKaUMM 3Ha4YeHUs cymmaropa

Cymmatop 4

HasBaHue no TekcTty MeHio KpaTkoe onucaHue MapameTp

meHto: [4. ObenyxmBaHue] — [4.CymmaTtopsl] — [5.Cymmatop 4]

cocmosiHue «3.CocTosiHue:» | AKTuBeH/oCTaHOBMEH SumState4
0BHyrneHue «4.06HYNnTL Banvwwute 1, 4ToObl OGHYNUTL SumReset4
rnokasaHusi» cymmarop

mMeHto: [4. ObenyxmBaHue] — [4.Cymmatopsl] — [5.Cymmatop 4] — [2.KoHdurypuposaHue]

cesizaHHbIU napamemp | «2. HasH.:» MapameTp, 3Ha4YeHNss KOTOPOro SumAssign4
HakannMealTCa B Cymmarope

«3. Pexum:» OnpegensieT 3Ha4YeHNs1 CBA3aHHOMN SumMode4
BEMWUYUNHBI, KOTOPblE OOHOBNSAOT
CyMMaTop: Bce 3Ha4YeHWsi, TONbKO
NONOXUTENbHbIE UK TOMNMbLKO
oTpuuartenbHbie

«4. EauHnubi:» EovHuubl nsmepenus, ucnonbsyemole | Sumunit4
Npy MHOWKaL MU 3HAYEHUsi cymMMaTopa

& 3ameTKa:

M3meHeHne napameTpoB cymMmaTopa He BNUSET Ha Tekywee 3HadeHne SumX,

SumOverflowX. [nsa KOPPEKTHOr0 M3MEHEHUs1 HaCTpOeK peKoMmeHayeTcs

cnegyroLwmin NopsiaoK 4ENCTBUN:

1) OcTaHOBUTbL CyMMaTOp, ECIN OH 3anyLUeH;

2) 3apaTb HACTPOWKMK, HaNpuMMep: HasHayYyeHwe cymmaTopa, eOuHULbI U3MEpPEHUS,
pexum paboTbl;

3) O6HynuTb cymmarop;

4) 3anyctuTb cymmarop.

2.17 Hacmpouka Hyns

B HEKOTOpPbIX Crny4dadax npun OTCYTCTBUM TIOTOKa 4Yepel3 [Oartyuk, Uu3mMmepeHHoe
3Ha4YeHne pacxoga MOXET OoTnnMyaTtbCA OT Hynd Ha BeEJIMYMUHY, nNpeBbILLAatoLLyIo
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HeobxoaMMyto CTabunbHOCTL Hymns. B Takmx cnydasix HeE06XoaMMO BbIMOSHUTL HACTPOWKY
Hyns.

Kak npaBuno, HacTporka Hyns NPUMEHSIETCA B CeAyoLWNX Cryvasix:

e TpebyeTcs NOBbILWEHHAA TOYHOCTb NPU ManbIX pacxonax;

e OKCTpemarnbHble YCIOBUS U3MEPEHUS — BbICOKasi Temrnepatypa unm BA3KOCTb.
Heobxoanmble ycnoBusa anst HACTPOMUKMU

1. [datuymk porkeH OblTb MONMHOCTbIO 3amnofHEH CPefoN, KOTOpyw npearornaraeTcs
N3MEpPSATH;

2. Cpega He AomkHa cogepaTb BKITHOYEHWI: XXMAOKOCTb — My3blpbKOB rasa, ras —
Kanenb KoHOeHcara;

3. Ecnun HaCTpOVIKa Hyna npon3sBoauTCA C Uelbio U3MepeHnA pacxona rnpu BbICOKOW
TeMneparype, cpena aorkKHa UMeTb 3Ty TeMnepartypy;

4. ®naHubl gatynka HeobXxoaMMO 3arnylnTb WU NEPEKPbITb 3aA4BWXKKMA MO TEYEHUIO
BbILLE M HWXKe AaTymnka (CKOPOCTb MOTOKa AO0SMKHA ObiTb CTPOro paBHa Hysio).

lMpouecc HaCTPOMKN HYMs 3aKNOYaeTCAa B 3anncy TEKYLLUX 3HAYEHUI pa3HOCTU (has
KonebaHun pJaTtyMka B TeveHne 8pemMeHU O6HyrneHuUss W TMOfyYeHUn ux CcpegHero
3HayeHus — delay(0. llonydeHHoe 3HayeHwe delay) wn3MepseTca B MUKPOCEKYHOAX W
NPUMEHSETCH KaK CMeweHuUe Hyrns O0amyuka Npu BbIYUCNIEHUN 3HAYEHUS MaccOBOro
pacxoga cornacHo dopmyne 2.7 (n.2.14.1). O6beMHbIn U NpuBELEHHbIA OOBbEMHbLIN
pacxodbl pacCyYMTLIBAIOTCA Ha OCHOBE MacCOBOro pacxofa, No3TOMY cMmeuweHue Hyris
AEeNCTBYET U Ha HUX.

3aI'IyCTI/ITb npouecc O6HyJ'IeHMFI MO>XHO OAHUM K3 CNOCO0OB:

e C nomoLublo 3KpaHHOIro MeH: «basoBble yHKUMM — HacTponka — HacTtpouka
Hyns — OOGHyneHue...»; ana napametpa «CtapT oOHyneHus» BbiOpaTb 3HaYeHue
«Oa»;

e C nomouibio cepBMCHOW Nporpammbl, «basoBble yHKUMM — HacTponka Hyns»,
ana napametpa «CtapT 06HyneHus» BblopaTb 3Ha4YeHne « OGHYNUTLY;

e [lo npotokony Modbus (napameTp ZeroPointAdjust) nnn HART (komaHga #165 «Zero
Point Adjust»);

e [lonoxutenbHbIM (PPOHTOM Ha OOHOM W3 BXOAOB, €CNM B HACTPOWKe BXxoda B
KayecTBe HasHa4yeHus ykazaHo «HacTponka Hyns».

@ Onsa HacTponKM NCNONb3yKTCA NapamMeTpbl:

HasBaHue no Tekcty MeHtio KpaTtkoe onucaHue MapameTp

MeHto: [5. BasoBble dyHkUMM] — [4.HacTpowika] — [2.HacTpoiika Hynsa] — [2.06HyneHwne...] —

«2.Ctapt Mpu 3anuncu 1 3anyckaetcs ZeroPointAdjust
OBHyreHusa» NpPOoLLEeCC HAaCTPOWKN HyNs

YcnoBusa ycnewHoro saBepLueHnss o6HyneHus

HoBoe 3HaueHve cmeweHus Hyrnss 0am4yuka, NOMyYeHHOe Mocre 3aBepLueHus
npouecca HacTPOWKK Hynsi, He ByaeT NPUMEHEHO, ecnu:

1) Pa3bpoc MrHOBEHHbIX 3HA4YEHUI pa3HOCTM a3 KonebdaHun (a 3Ha4nUT K pacxoaa)
3a 8pems 06HyIeHUsI NpeBbIaeT MakcuMaribHO 0onycmumMoe 3HaqyeHue pa3bpoca Hyns.
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2) OTnnyMe nonyyvyeHHOro cmeuw,eHuss Hyns OT 3aBOACKOro 3HadeHus OGonblue
MaKcumarsibHO O0MycmuMOo20 OMKIIOHEHUS.

B aTux cny4asix 3HayeHwe cmeweHusi Hyrns He OOHOBNSETCH, T.K. yCrnoBusi, B
KOTOPbIX  MNPOW3BOAMTCA  HACTpoWKa Hynsd, He COOTBETCTBYOT  HeobXoanMbIM.
Pesynbmupyrowuti cmamyc nocneaHero obHyneHns otobpaxaetca B MEHIO U JOCTYNeEH
no npotokonam Modbus n HART.

@ Ons HaCTpOIZKM MCnonb3yrOTCA NapamMeTpbl:

Ha3BaHue no TekcTy MeHio KpaTkoe onucaHue MapameTtp

MeHto: [5. basoBble cyHkunn] — [4.HacTtporika] — [2.HacTpoika Hyns] — [5.KoHdurypaumsa] —

8pemsi ObHyneHust «2.Bpems obH.,c» Bpewms, B Te4yeHne KOToporo ZpZeroingTime
NpoM3BOAUTCS NPOLIECC HAaCTPOWKN
Hyns
mMakcumaribHo «3.Max cmeLy,MKe» MakcumarnbHo gonyctumoe ZpToFactoryOffsetLimit
donycmumoe OTKMOHEHWE CMELLEHNS HYNs OT
OMKJ/IOHEHUe 3aBOACKOrO 3Ha4YeHus
MakcumarsribHO «4.Max CKO,mke» MakcumansHo gonyctumoe ZpStdDevLimit
donycmumoe 3HayeHune pa3bpoca 3HaYeHUNn
3Ha4YeHue pa3bpoca CMeLleHns Hyns

MeHto: [5. BasoBble dyHKUMM] — [4.HacTporika] — [2.HacTpovika Hyns] — [2.06HyneHue...] —

pe3ynbmupyrouud «Cratyc» PesynbraT npouecca obHyneHus ZpAdjustStatus
cmamyc

mMeHto: [5. BasoBble dyHkuMM] — [4.HacTporika] — [2.HacTporvika Hyns] —

cMeweHue Hyrns «Honb, MKe» Tekylliee 3Ha4YeHne CMeLLeHMS ZeroPoint
damyuka ( delay0) Hyns JaTuvka

BoccTaHoBneHue 3aBOACKOro 3Ha4eHus

Mpv nNpou3BoaCTBE B 3HEProHE3aBMCUMMYKO NaMsTb pacxodoMepa 3anvCbiBaeTcs
3aBOACKOE 3HAYEHME CMELLEHMs HyNs Aatymka. 3HauyeHne 3aBOACKOro Hynsi He AOCTYMHO
ANs n3MeHeHusi. OyHKUMA BOCCTAaHOBIEHUS 3aBOACKOrO Hynsl WUCMONb3yeTcs, Koraa
OGHyneHne ObiNo BbINOIHEHO B HEMOAXOASLMX YCHOBUSX (Hanpumep, Npu Hanuyum
HeGOomnbLIOro NnoToka) M YCroBMS 3KCMIyaTauun He MO3BOMST BbINOMHUTL OBGHYnNeHue
KOPPEKTHO (HET BO3MOXHOCTU rapaHTUPOBaHHO OCTAHOBUTbL MOTOK).

@ [na HacTponKM NCNONb3yKTCA NapamMeTpbl:

Ha3BaHue no TekcTy MeHio KpaTkoe onucaHue MapameTp

MeHto: [5. BasoBble dyHkUMM] — [4.HacTpowika] —[2.HacTpownka Hyns] —[4.BoccTaH. 3aBoackon] —

«2.BoccTtaHoBUTbY Mpw 3anucu «dax» unu 1 RestoreFactoryZeroPo
BOCCTaHaBNMBAETCS 3HaYeHne int
3aBOLCKOro Hyns

OTKaT K npeAblayluemMy 3Ha4eHUIo

Mocne BbINOMHEHMS NpoLEecca HaCTPOWKU Hyns, Npeablayllee 3HayeHne CMeLLeHns
HYyNsi COXpaHsieTCs B 3JHEpProHe3aBWCMMYK MNaMsATb pacxodoMepa M MOXEeT ObiTb
BOCCTAHOBJIEHO C MOMOLLbIO (PYHKUMM OTKaTa K npedblaylleMy 3HadeHuto. dta yHKUUS
MOXeT ObITb MCNOMb30BaHa, eCry NPOLIECC HAaCTPOWKM Hyns Obln Npon3BeaeH OLMGOYHO U
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HEeT BO3MOXXHOCTU BbINMOJIHUTb KOPPEKTHOE O6HyJ'IeHVIe.

@ Ons HaCTpOVIKM MCnonb3yrOTCA NapamMeTpbl:

Ha3BaHue no TekcTy MeHio KpaTkoe onucaHue MapameTp

MeHto: [5. basoBble yHkUuKn] — [4.HacTtpownka] —[2.Hactporika Hynsa] —[3.0T1kaT k npegpiay.] —

ZeroPointAdjust

«2.0TKaTUTL» Mpwn 3anuncu «Oa» nnu 2
BOCCTaHaBnuBaeTcs
npegblayliee 3HavyeHue

KoathdmUMEHTa KOPPEKLNN HYNS

2.18 BknrovyeHue npubopa

Mpwn BKNOYEHMM UNK  nepes3anycke npubopa Ha Aaucnnee oTobpaxaetcs

MHq)OpMaHMH, CBdA3aHHasA C npoueccomMm nHnunanmn3aumn pacxogomepa:

Mone 1

MNone 2

OnucaHue

BOOT DEVICE

INITIALIZATION

BkntoyeHne nutaHus, 3anyck
mMoaynsa npoueccopa. 3anyck
N3MEepPUTENBHOIO MoaYyrs.

BOOT DEVICE

START MEASURE MODULE

3anyck 1 ycTaHOBKa CBSI3u C
N3MepUTENBbHBIM MOAYIEM.
OxunaaHne Bbixoga gaTtymka
B pabounin pexxmm.

BOOT DEVICE

SETUP DIGITAL FILTER

N3mepuTtenbHbIi Moayrnb
3anyLleH, AaTymnK Bblwen Ha
pabounn pexum. Hactporika
undpoBoro unerpa.

BOOT DEVICE

DETECT INITIAL STATE

Lndposon dpunstp
HacTpoeH. HakonneHue
AaHHbIX OT U3MEPUTENBHOIO
Moayns, onpegenexHne
Ha4yanbHOro COCTOSIHUS
AeTeKTopa paspbiBa NOTOKA.

RESTART DEVICE

START MEASURE MODULE

Mepesanyck
N3MepUTENBHOIO Moayns
(Mpn nogaHHOM NUTaHWK).
YcTaHoBKa CBSA3U C
N3MepuTENbHBIM MOAYMEM.
OxuaaHve BbIxoga gaTtymka
B pabounin pexxmm.

RESTART DEVICE

SETUP DIGITAL FILTER

N3mepuTernbHbIn MOaynNb
3anyLueH, AaTyuvK Bbilen Ha
pabouunn pexum. Hactponka
undpoBoro unesrpa.
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lMone 1 lMNone 2 OnucaHue

RESTART DEVICE DETECT INITIAL STATE Lindpposon dpunstp
HacTpoeH. HakonneHue
AaHHbIX OT U3MEePUTENBHOIrO
Moayns, onpegenexHne
Ha4yanbHOro COCTOSIHUS
AeTekTopa paspbiBa NOToKa.

Mo okoH4YaHWW Npouecca nHUuManu3aumm Ha gucnnee nosenseTcs nsobpaxeHuve,
cooTBeTcTByloLee n. 2.6.2 (MnmaBHbIN 3KpaH).

Ecnun B npouecce nHMumManmMsauumn He yaanocb YyCTaHOBUTb CBA3b MeXAy Moaynem
npoueccopa M M3MepuTeNibHbIM MoAdyreM, TO BMECTO U3MeEpPSIEMbIX 3Ha4YeHun B none 1
oTobpaxaeTtcs Hagnuck «SYSTEM ERRORI!», B none 2 «RESET MEASURE MODULED»,

a B ctatycHon ctpoke «x S #01 Casb ¢ IM».

BoaMoXHble NpuynHbl 1 cnocobbl ycTpaHeHus owmnbkn «x S #01 Cesasb ¢ M»:

Ne Bo3MO)HbI€ rnpuYuHbI Cnocobbl ycmpaHeHus
1 |HapylweHa LuenocTHOCTb JIMHUM CBA3U 1) yCTpaHUTb NoBpexaeHne NMMHUM CBA3N
Mexay mogyrnem npoleccopa u 2) 3aMEeHUTb NIMHUIO CBA3N

N3MepUuTeribHbIM MOAYyIeEM

2 |BbIXOA4 M3 CTPOS 3MepuTenbHOro Moayns |obpatutbcs B CL| nsrotoButens ans
yCTPaHEHUSI HEUCMPABHOCTYU

& 3ameTKa:

Mpn BKMAKYEHUM MUTAHUS pacxXxogoMep BbIMOMHSAET psg  AMarHOCTUYECKUX
onepaunn, BO BPEMSI KOTOPbIX MOMYT KPaTKOBPEMEHHO NOABNATLCA coobLieHna o6
owmbkax (npegynpexaeHns) — aTo HopMarnbHbIA NPOLECC 3anycka pacxogomepa.

B 3aBuMcumMoCTM OT mMogenu pacxogomepa Mocre BKNIYEHUA nNuTaHus Tpebyetca
HEeKoTopoe BpeMs ASis Bbixoda pacxogomMepa Ha pabounn pexum (0T HECKONbKUX
CEKYH[, A0 OEeCATKOB CEeKyHA Anst AaTtymkoB ¢ 6onblumm [ly).

& 3ameTKa:

Onsa nonyyeHna nonHom wuHopMaumMm O TeKylweM COCTOSSHUM pacxogomepa
Bovante B OKHO «[unarHocTtuka» («ImaBHoe MeHw — [uarHocTuka/cratyc»).
HOunarHoctnyeckne coobuieHns (owmnbkn, npegynpexgeHus) pacnonaralTcs B
nopsigke noHwxeHuss BaxHocTu (MNpunoxenne ). [lpn  Hanuuun  ownbKK
BOCMONb3yMTECH  pPEeKOMeHZ4auusMuM MO YCTPAHEHUIO  MPUYMHBbI  OLUMBKK
(Mpunoxexwne IN).

2.19 NOeHmuchukayuOHHbIe OaHHbIe

MpoeHTndurKaumMoHHble  AaHHble  UCNONb3YKTCSA  Kak  Ana  MaeHTudukauumm
KOHKPETHOro aK3emnnsipa pacxogomepa (CepumHble HOMepa) Tak M And yCTaHOBIEHUS
NMOEHTUYHOCTUN TEKyLLero BHyTpeHHero nporpammHoro obecneyenus (MO) pacxogomepa ¢
nporpaMmHbIM obecnevyeHnem, NCNoNb30BaHHbLIM NpU cepTUdMKaLNN N NOBEPKE.
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C nomoLublo nokanbHOro onepaTtopckoro uHtepdenca u no nportokony Modbus
nonb3oBaTento AOCTYMNHbI cneayoLmne naeHTUUKaLUNOHHbIE LaHHbIE:

1) Pacxogomepa B uenom
e CepuiHbIN HOMEpP pacxogomepa;

2) WN3mepuTtenbHoro moayns
e CepuiiHbin Homep UM;
e Bepcus NO UM (texHonoruveckoe M0O);
e KoHTponbHasa cymma MO UM,

3) Moayns npoueccopa
e CepuiHbin Homep MIT;
e Bepcusa NO MIT (meTponoruyeckun aHa4dmmoe M0O);
e [laTta namenenus MO MIT;
e KoHTponbHasa cymma MO M.

@ Ona naeHTudpmnkaumm ncnonb3yroTcs napamMmeTpbl:

HasBaHue no TekcTty MeHio KpaTkoe onucaHue MapameTp

MeHto: [3. UHdopmauus]

«Homep:» CepunHbIn HOMep pacxogomepa SerialNumberDevice

mMeHto: [3. UHdopmauus]—[3.U3mepuTt. moaynb]

«Homep:» CepunHbin Homep M Bf_MainldCode

«Bepcus:» Bepcusa MO M Bf_HardRev
Bf_Modification
Bf_SoftRev

«KoHTp.cymma:» | KoHTponbHasa cymma MO MM Bf_Checksum

meHto: [3. MHdopmauusa]—[4.Mogynb npoueccopal)

«Homep:» CepunHbin Homep MI CUR_SN
«Bepcus:» Bepcusa MO M1 HardWareVersion,
HardModification,

SoftRevision

«PeBusns MNO:» [ata namenenusa NO MM RevisionDay,
RevisionMonth,
RevisionYear

«KoHTp.cymma:»  |KoHTponbHasa cymma MO MI ProgramMemoryCrc

& 3ameTKa:

e UHcTpyKumto no paboTte ¢ KnaBmMaTypom cMoTpu B N. 2.6.1 4aHHOro pykOBOACTBA;
e OnucaHue CTpykTypbl MeH0 cMmoTpu B NpunoxeHun K.

2.20 dyHKUUs eblYUCIIEHUS1 KOHUeHmpauyuu

B HekoTopbIx criyyasx mamepsiemass pacxogoMepoM cpefa npeactaBnseT cobou
CMeCb M3 OBYyX HECMELLUMBAIOLLNXCS XWOKOCTEN, Hanpumep, HeddTb U BOAA, rae Boda —
HocuTenb, a HedTb — Lenesas cpeaa.

PyHKUMA  U3MepeHus  KoHueHTpauumm  pacxogomepos  IJIIMETPO-®nomak
paclmpsieT CTaHOapTHbIA Cnocob M3MepeHus NNOTHOCTM, MO3BONSAA MPOU3BOAUTL Y4eT
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OTAEeNbHbIX KOMMNOHEHTOB TakoW cpedbl. BbluncnsaTea 3HaueHns pacxoda Ans OTAenbHbIX
KOMMOHEHTOB 1 NX NPOLEHTHOE COOTHOLUEHME (KOHLEHTpauus).

Korpa pacyem
BblYMCNISiIEMblE  NapaMeTpbl:

KOHUeHmpauuu

BKITHO4YEH,
NNOTHOCTU OTAellbHbIX KOMIMOHEHTOB,

CTaHOBATCA  AOOCTYMHbIMKW  BCe

nMx pacxogbl w”

KOHUEHTpauunn. TN napamMmeTpbl npeacrtaBJieHbl HNXE:

HassaHune EonHuubl nsmepeHus
[MnoTHOCTL Leneson cpenpbl kr/m®
[MnoTHOCTL cpeabl-HOCUTENS kr/m®

MaccoBas KoHLeHTpaums Leneson cpeabl

%

MaccoBas KoHue HTpauuna cpeabl-HOCUTENA

%

Ob6bemHasn KOHUEHTpauunA Lenesomn cpeabl

%

O6beMHas KOHUEeHTpaLums cpeabl-HOCUTENS

%

MaccoBbln pacxog ueneBson cpeapl

Kak Y MacCoBOro pacxoga

MaccoBbI pacxof cpeabl-HoCUTens

Kak y maccoBoro pacxoaa

O6beMHbIN pacxoa ueneson cpeapl

Kak y o6bemHoro pacxona

O6beMHbIN pacxoq cpeabl-HocuTens

Kak y o6bemHoro pacxoga

Bce nepeuncrieHHble napameTpbl CTaHOBATCS AOCTYMNHbIMU A4S Ha3HAYeHus B Nons
rMaBHOrO 3KpaHa M Ons npocmoTpa B OkHe «KoHueHTpauus» pacxogomepa («ImaBHoe

MeHlo — ObcnyxuBaHne — KoHueHTpauusay)

cepsBucHoun nporpammel ans MK.

unn Ha Bknagke «KoHueHTpaums»

MaccoBble 1 0ObeMHbIE pacxoabl oTAelIbHbIX KOMMOHEHTOB MOIYT ObITb Ha3Ha4Y€eHbI
B Ka4yeCTBe CBA3aHHOIO MNMapamMeTpa And cyMmmMmaTtopoB U A5 CUrHalibHOro BbiXoda Ne1 B

MMNYINbCHOM pEXUME.

Korga pacdyem KoHueHmpauyuu OTKITIO4EH, CHUTAETCA, YTO Cpeabl-HOCUTENA HET, a
BE€Cb [MOTOK 4epe3 pacxoaomMep COOTBETCTBYET Lenesoun cpene. Bce nepevyncrieHHble
BbllLEe MapamMmeTpbl CTAHOBATCA HEOOCTYMNHbI AJ1A Ha3Ha4YeHUA Ha aucnnen, cyMMaTopam U
CuUrHarnibHbIM BbiIXxogamMm " NpnHNMatloT criegyrowimne 3Ha4YeHU4A:

MapameTp

3Ha4yeHue

[MnoTHOCTL LeneBon cpeapbl

N3mepeHHOe 3HauYeHne NNoTHOCTU cpeapl

[noTHOCTb cpeabl-HoCcuTenA

0

MaccoBas KoHUEeHTpaums Leneson cpeapl 100%

MaccoBag KoHUeHTpaums cpeabl-Hocutena |0

Ob6bemHas KOHUEeHTpaums ueneson cpeabl 100 %

O6beMHasa KoHUeHTpaums cpegbl-HocuTensa [0

MaccoBbIn pacxop Lenesoun cpeapl MaccoBbin pacxopg cpeabl
MaccoBbIn pacxoq cpeabl-HOCUTENs 0

O6beMHbIN pacxop Lenesown cpeapl O6bemHbIN pacxopn cpeabl
O6beMHbIN pacxod cpeabl-HoCcUTens 0
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BbluncneHue KOHUEeHTpauun

KoHueHTpaumnsa KOMMNOHEHTOB 2-X KOMMOHEHTHOW Cpedbl pacCYMThIBAETCA UCXoasa 13
BbIYUCMEHHOM MNOTHOCTU OTAENbHbLIX KOMMOHEHTOB U M3MEPEHHOW MIIOTHOCTU UX CMECU
(cpenbl npoTekatoLen Yepes pacxogomep).

@ MapameTp AnA paspelleHns PyHKLUN BbIYMCNEHUA KOHLEHTPpaLuu:

HasBaHue no Tekcty MeHio KpaTkoe onucaHue MapameTp

MeHio: [4. O6cnyxuBaHme] — [7.KoHueHTpauusa] —

pacuem «2. Pacuet» PaspelwleHne BbluucneHms napametpos | ConcentrationEnable
KOHUeHmpauuu OTAENNbHbIX KOMNOHEHTOB

MNOTHOCTN KOMNOHEHTOB NPWU TEKyLLEen TemnepaType onpeaensaoTcs TabnmyHo nnm
no nonuvHoMmy. Tabnu4yHble 3Ha4YeHuss WU  KO3MPUUUEHTLI NOMMHOMa 3agakoTcs
nonb3oBateneMm ¢ nomouwbio cepsucHoro [1O (noctaenserca B KOMMNEKTe C
pacxogoMepom).

Korma  dyHKUMSE  BblMMCMEHMST  KOHUEHTpauum  BKMOYEHa,  pacxogomep
aBTOMATUYECKN PaCCUYUTbIBAET MaccoBble U OObEMHbIE KOHLEHTPALMN KOMMOHEHTOB 2-X
ra3HoM cpeabl No NpUBEAEHHBIM dopMynam.

MaccoBble KOHLEHTpaummn Leneson cpeabl (wy) U cpebl Hocutens (wy):

wy (%) = P2 P=DY) j400. (2.25)
p-(D2-Dl)
Wi (%) = 100% — Wy, (2.26)

rae P — M3MepEeHHOEe pacxoaoMepoM 3Ha4YeHMe NITIOTHOCTU CMeCU BYyX KOMMOHEHTOB
(HocuTensa u uenesoun cpeapl),
D1 — nnomHocmb cpedbl Hocumerns (Hanpumep, Boaa),
D2 — nnomHocmb yenesol cpedbl (Hanpumep, HedTb).

AHanornyHo o6beMHbIe KOHLIEHTpaLMK Lieneson cpeabl (Qy) 1 cpebl Hocutens (Qn):

- Dl

%) = 'O—.l()()%’ 2927
oy (%) 5 DI (2.27)
®H (%) = 100% — @u. (2.28)

BbluncneHHble 3Ha4YeHNA KOHLEHTpauun orpaHmnymeatotcs oo guanasoHa 0..100%.
Ecnn ogHO wnNn HeCKONMbKO 3Ha4YeHUM KOHUeHTpauum Obino  orpaHudeHo, 6yget
yCTaHOBIEHO npeaynpexaeHue npouecca «! P #72 KoHu. orpaH.».

@ 3HayeHus NNOTHOCTEN OTAENbHbIX KOMMNOHEHTOB:

HasBaHue no TekcTty MeHtio KpaTtkoe onucaHue MapameTp

MeHto: [4. ObcnyxmBaHue] — [7.KoHueHTpaumsa] —

D2 «11. noTtHocTb Lenu» [ MNoTHOCTE LeneBon cpeabl, BoluncreH- | TargetDensity
Hasi 4N TeKyLlen Temneparypbl

D1 «12. MnoTH. Hocutens» |lMNOTHOCTL Cpeabl-HOCUTENS, Bbl- CarrierDensity
yYncneHHasa anst Tekylen TemnepaTtypsl
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@ 3HayeHusn KOHLIEHTpaLIVIﬁ oTAeNIbHbIX KOMMOHEHTOB:

HasBaHue no TekcTty

MeHr0

KpaTkoe onucaHue

MapameTtp

MeHto: [4. ObcnyxuBaHme] — [7.KoHueHTpauus] —

Wy

«3. Macc. KoHLU,. Lenuny

MaccoBas KOHUEeHTpauus
uenesou cpebl B %

TargetMassConcentration

WH

«4. Macc. KOHL.HOCUT.»

MaccoBas KOHUEHTpauuna
cpeabl-HoCcnTenA B %

CarrierMassConcentration

Py

«5. Ob6bEeM. KOHLL. uenm»

OO6bemHast KOHLEHTpaLMs
ueneson cpeabl B %

TargetVolumeConcentration

OH

«6. O6. KOHLL. HOCUT.»

Ob6bemHast KOHUEHTpaLms
cpeabl-HocuTens B %

CarrierVolumeConcentration

BbluncneHue pacxopa

3Has maccoBble 1 00ObEMHbIE KOHUEHTpaunn otaesribHbIX KOMMOHEHTOB U obLwmn

pacxoq cpenabl, pacxodoMep BbIYUCISET MaccoBbli M OOBEMHbIA pPaCXOAbl KaXkaooro
KOMMOHEHTa, NPOoTeKaloLero Yepes pacxoaoMep.

Maccosbin pacxog ueneson cpeabl (QmyQimy;) n cpeabl Hocutensa (Qmey):

roe

Qmy

= Qm- wy

Gmy = Q0m- wy,

(2.29)
(2.30)

Qm - maccosblIl pacxo0 cMecu, NpoTeKatoLLEeN Yepes pacxogomMep.

AHanorn4yHo obbeMHbI pacxoq uenesou cpeabl (Qvyy) u cpeabl HocuTens (Qvy):

roe

Quy
Quy

Qy-@:s

Qv @u-

@ I'Iapameprl pacxoaoB otAesfibHbIX KOMMOHEHTOB:

(2.31)
(2.32)

Qv - 06beMHbIU pacxod cMecu, NPOTEKAIOLLEN YEPE3 pacXOaoMeEp.

HasBaHue no TEKCTY

MeHI0

KpaTKoe onucaHue

MapameTp

MeHto: [4. ObcnyxmBaHue] — [7.KoHueHTpaumsa] —

Qmpy «7. Macc. pacx. uenu» | MaccoBbin pacxon, TargetMassFlow
uenesou cpenbl B %

Qmy «8. Macc. pacx.HocuT.» | Maccosbii pacxog cpefbl- | CarrierMassFlow
HocuTenst B %

Qvy «9. Obbem. pacx. uenm» | O6beMHbIN pacxoq TargetVolumeFlow
uenesou cpenbl B %

Qvy «10. O6. pacx. HocuT.» | O6bemHbIn pacxoq cpedbl- | CarrierVolumeFlow

HocuTens B %

CnocoObl 3afaHusA NMOTHOCTU KOMIMOHEHTOB

CuuTaeTcs, 4YTO NMNOTHOCTb KaXdoro KOMMOHEeHTa CMeCu 3aBUCUT TONbKO OT
Temneparypbl 1 ONpeaensieTcs oOaHUM U3 ABYX CNOco6OB:
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e Anrebpanyecknin MHOrouneH 5-n ctenexHu.
e KycoyHo-nuHenHas annpokcumaums (KINA) ot 1 go 20 Todex.

Cnoco6 3agaHusi NNOTHOCTU KaXkAoro KOMMOHeHTa (Memod annpokcumauyuu)
BblOMpaeTca MHAMBMAYANbHO ANS KaXaon cpedbi.

@ MapameTphbl, onpegensiowme cnocob BbIYMCIIEHUA NJIOTHOCTEN KOMNOHEHTOB:

HasBaHue no TekcTty MeHI0 KpaTkoe onucaHue MapameTp

mMemod arnnpokcuMmayuu MeTtoa annpokcumaunmn NioTHOCTU TF_ApproximationMethod
ueneson cpeasbl. MNonuHom unu KJA.

mMemod arrnpokcuMmayuu MeTtoa annpokcumaunmn NroTHOCTU CF_ApproximationMethod
cpeabl-Hocutens. MonuHom unun KA.

& 3ameTKa:

MeTon annpokcumaLmMm Ansg KOHKPETHOM cpeabl BbIbupaeTcst ucxoasa n3 ee CBOUCTB.
Tak, ons 3agaHus NAOTHOCTM BOAbl M APYrnx cpen, cnabo U3MeHSWMX CBOK
NIOTHOCTb B paboyeM AmnanasoHe TemnepaTyp, yaobHen BblbpaTb nonuvHom. [Ans
Taknx cpepd, Kak HedpTb, HedTenpoayKTbl M APYrux cpen, NAOTHOCTb KOTOPbIX
3HauYUTENbLHO U3MeHseTcs B pabovyem ananasoHe TemnepaTtyp, pekoMeHayeTcs
Bbl6upaTtb KITA. B koHe4YHOM cueTe, BbIOOp cnocoba annpokcMmanmm onpeaensercs
BWOOM UCXOAHbIX JaHHbIX O cpeae.

3apaHue NOTHOCTU KOMIMOHEHTAa anre6pauquKMM MHOIro4sieHOM

Anrebpanyeckmii  MHoroyneH (NOsIMHOM),  annpPOKCUMMUPYIOLWMIA  3aBUCMMOCTb
NAOTHOCTN KOMMOHEHTA OT TEMMepaTypbl, UMEET CreayoLni BUA:

D =ay+aAt+a,At* +aAt +a, At +a AP
D =ay + a;At + a,At? + aAt? + a At 4+ aAt®, (2.33)

rae DD — HangeHHOe 3HayeHue NNOTHOCTM KOMMOHEHTa B TeMNepaTypHON ToUKe ft;

At =t—ty — pa3HOCTb TEKyLLEN 1 ONOPHOM TemnepaTypbl;
to — 3HaYeHne Temnepatypbl, NPU KOTOPON U3MepeHa NNOTHOCTb Ay,
t — Tekywasi uIsMepeHHasi Temneparypa cpeabl.

KoadbdpumumeHTel nonvHomMa ap...as W Temnepartypa fp 3agarTcs C MNOMOLLbBIO
CEpPBUCHOW NporpaMmmbl.

@ I'Iapameprl AnA 3agaHuA anre6pauqecxoro MHOrou4reHa:

HasBaHue no Tekcty MeHI0 Kpatkoe onucaHue MapameTp
to 3HadeHne Temnepatypsbl, npu kotopon | TF_RefTemperature/
n3mMepeHa NInoTHOCTb ag CF_RefTemperature
aop KoadhpuumeHTt ag annpokcumupytowtero | TF_ApproximationPoly_a0/
nonuHoma. MNnoTHOCTL Npu fy CF_ApproximationPoly a0
aq KoadhduumneHT nonmHoma a1l TF_ApproximationPoly_a1/

CF_ApproximationPoly_a1

ao KoadpdpuumneHT nonmHoma a2 TF_ApproximationPoly_a2/
CF_ApproximationPoly a2

as KoadppuumneHT nonmHoma a3 TF_ApproximationPoly_a3/
CF_ApproximationPoly_a3
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HasBaHue no TekcTy MeHI0 KpaTkoe onucaHue MapameTtp

as KoadhpuumneHT nonmHoma a4 TF_ApproximationPoly a4/
CF_ApproximationPoly a4

as KoathpuumneHT nonmHoma ad TF_ApproximationPoly_ a5/
CF_ApproximationPoly_a5

3agaHue NNOTHOCTU KOMMNOHEHTOB ¢ nomoubio KITA

Mpn wuncnonb3oBaHMM MeToda KYCOYHO-NMHenHon annpokcumauuun (KJTA) gns
BbIYUCMNEHUS MMOTHOCTU KOMMOHeHTa 3ajatotca o 20 nap 3HavyeHWn «Temnepartypa-
NNOTHOCTb cpeapl». lNMonyyeHHas Tabnuua ucnonb3yetcsa Ans onpedeneHus 3HadeHus
NSIOTHOCTN KOMMOHEHTA MO M3BECTHOW TeMnepaType (TeMmnepatype cMech).

Korga 3HavyeHve Temnepatypbl HaxoOUTCA B MNPOMEXYTKe MexXay [OBYyMS
TemnepaTtypHbiMn  Touykamu  Tabnuubl  KIA, 3HayeHne NNOTHOCTUM  KOMMOHEHTA
BblYMCNAETCA NYyTEM JIMHEVNHOWN UHTEPNONALMM 3HAYEHUWN MAOTHOCTU B 9TUX TOYKaX.

Toukn B Tabnuue KJIA pormkHbl pacnonaratbCA TOMbKO B MOpsSiAKe BO3pacTaHus
Temnepatypbl. [1py BbIxoge TemnepaTtypbl cpedbl 3a rpaHuuyy guanasoHa KITA (Hwke
Temnepatypbl NepBoM TOYKM WM Bblle TemnepaTypbl nocrnegHen 3aaenCTBOBaHHOM
TOYKM) 3HAYEeHWEe MNNOTHOCTU KOMMOHEeHTa OydeT BblYUCIIEHO NyTeEM  JIMHEWHOW
3KCTpanonsaumMm KpamHero ydacTtka auvana3oHa COOTBETCTBEHHO BHU3 U BBepx. B aTtom
cnyyae Oyget yctaHoBrneHo npegynpexaeHue npouecca «! P #70 LUC: temn KIA» (ecnu
TemnepaTtypa Bblwna 3a ananasoH KJIA ueneson cpeapbl) unn «! P #71 CH: temn KIA»
(ecrniv Temnepatypa Bbiwna 3a anana3oH KJIA cpegbl-HocuTens). locne Bo3BpalleHus
TemnepaTypbl B AnanasoH npeaynpexaeHuns byayT CHATbI.

Uuncno 3agencrtBoBaHHbIX B Tabnuvue KITA Toyek v napbl 3Ha4eHUn «TemnepaTtypa-
NSIOTHOCTb» ANS1 KaX40ro KOMMNOHEeHTa ABYXKOMMOHEHTHOW cpeabl 3a4aloTcsl C MOMOLLbIO
cepsucHou nporpammbl aAns MK vnm no undgposomy nHtepdercy Modbus.

[vnanasoH JonycTuMmbIX 3HadyeHUn TemnepaTypHbix Toyek KJIA - Becb
TemnepaTypHbI AnanasoH pacxogomepa.

[AnanasoH gonycTuMbIX 3Ha4YeHUn NnoTHocTu: ot 0 go 14203 kr/m3.

Yucrio akmueHbix moyek KJ/IA He MoxeT OblTb MeHblue 1. ToYkM OOIMKHbl ObiTb
ynopsigoveHbl MO BO3pacTaHUIO TeMNepaTypbl (OT caMOW HU3KOW TemnepaTtypbl 4O CaMOM
BblCOKOM). Ecnu 3agaHbl 2 nocnegoBaTteribHble TOYKM C OAMHAKOBOW TemMnepaTypon u
Tekylwas W3MepeHHasa Temnepartypa TOYHO Monana B Takyl «ABOMHYHO» TO4YKY, TO
NSIOTHOCTb KOMMOHEHTa ByaeT paBHa cpeaHeMy 3HA4YEHUIO NITOTHOCTU B 3TUX TOYKaX.

@ MapameTpbl Ansa KOHPUrypupoBaHUsA NIIOTHOCTU KOMNOHEeHTOB MmeTtoaom KJA:

HasBaHue no TekcTy MeHto KpaTkoe onuncaHue MapameTp
YuCIi0 aKkmueHbIX movyekK Yuncno aktmeHbIX Todek KITA TF_PWLTable_PointsCount/
KJIA CF_PWLTable_PointsCount
to 3HadeHue Temnepatypbl Ang Toukun 0 TF_PWL_Table t0/
CF_PWL_Table_t0
t4 3HadeHue Temnepatypbl 4ns To4Ykn 1 TF_PWL_Table t1/

CF_PWL_Table_t1

tio 3HadeHue Temnepatypbl ang Toukn 19 [ TF_PWL_Table_t19/
CF_PWL_Table_t19
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HasBaHue no TekcTty MeHio KpaTkoe onucaHue MapameTp
Po 3Ha4yeHne nnoTHoCcTU B Touke 0 TF_PWL_Table d0/
CF_PWL_Table d0O

P4 3Ha4yeHune NNoTHOCTU B To4ke 1 TF_PWL_Table d1/

CF_PWL_Table_d1

P19 3HadeHune NIoTHOCTK B Tovke 19 TF_PWL_Table_d19/
CF_PWL_Table_d19

Mpumep
N3mepsiemasda cpena npeacrtaBnsiet cobom BogoHedTsHY0 cMmech (HedTb — Lenesas
cpepna, Boda - HOCUTENb).

[MycTb NNOTHOCTb HETU 3adaHa Tabnuuen 3Ha4eHnn «TemnepaTypa-nioTHOCTbY, a
NMOTHOCTb BOAbl 3aaHa NONIMHOMOM 5- CTeneHu.

[na HedTn 3agagmmcs paboumm gnanasoHom ot 39 oo 49 °C ¢ warom 1,25 °C, kak
npusedeHo B Tabnuue. ATy Tabnuuy MoXHO 6e3 M3MeHeHUn BBECTU B NPpUBOP C MOMOLLLIO
CEPBUCHON NporpaMmmsbl, 3agaB 3Ha4YeHus Temneparyp to...tg M NNOTHOCTEN Po...Ps.

Homep TOo4kM Temnepartypa, °C MnotHoCTb, Kr/mM3
0 39,00 841,13
1 40,25 840,33
2 41,50 839,41
3 42,75 838,59
4 44,00 837,68
5 45,25 836,80
6 46,50 835,87
7 47,75 834,95
8 49,00 834,16
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HarnsagHoe npeactaBneHne npuBeaeHHOM 3aBUCUMOCTU:

3aBUCUMOCTb NNIOTHOCTU HEPTH OT TemnepaTypbl

842,00
L841,13

840,00

S~

g 83900 838,59

§ 83800 837,68

o 7

I

5 837,00 836,80

=

)
836,00
835,00 834,16
834,00 ‘ y

39,00 40,25 41,50 42,75 44,00 45,25 46,50 47,75 49,00
Temnepaypa, °C

MnoTHoCTb BoAbl OMpeaenvMm crneaywwumn KoadduumneHTammn nonuHoma 5-i
cTerneHu (3HayeHue ty — Temneparypa, Npy KOTOPOI M3MepeHa NIOTHOCTbL cpeabl ao):

ao = 999,83956 (kr/m3); to =0 °C.
a; = 6,798299989*10
a, = -9,106025564*107

az = 1,005272999*10*
as =-1,126713526*10°
as = 6,591795606*107°

HarnsagHoe npencraerieHne I'IpVIBe,D,eHHOI7I 3aBNCUMOCTW:

MnotHOCTbL BoAbl, Kr/m3

993,0
&92,59
992,5

992,12

992,0
' 991,63
991,5 \

o

3 991,0 \0391’14

:. ’ \&90,63

g 990,5 990,11

'é 990,0 \389,58

= 9895 989,05
989,0 988,50
988,5
988,0 |

39 40,25 41,5 42,75 44 45,25 46,5 47,75 49

Temnepatypa, °C

Takum o6pa30M Obinn onpegeneHbl uUeneBad cpega wu  HocuTenb  Aansd
BO,D,OHG(*)TFIHOVI cmecn. Pacxo,u,owlep 6y,u,eT BbIHUCNATb MITOTHOCTU 3TUX KOMIMOHEHTOB, UX
KOHUEHTpauun n pacxogbl.
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3 TexHU4YecKoe obcrnyXxuBaHue
3.1 CoaHHbIi B 3KchfyaTaumio  pacxogomep He TpebyeT  cneumanbHOro
obCcnyXmMBaHWs, KpOMe Nepruognyeckoro 0OCMoTpa C Lenblo NPOBEPKU:

e COOMIOAEHUS YCNOBUIA SKCMNyaTaLuu;

e HANU4Us! HaNPSHKEHWUs1 ANEKTPUYECKOrO MUTaHUS U COOTBETCTBMS €ro NapameTpoB
TpeboBaHUSIM HaCTOSILLErO PYKOBOACTBA;

® BUOAMMOCTU MapKNPOBOYHbIX Tabnuyex;
® OTCYTCTBUA BHELLUHUX ﬂOBpe)Kﬂ,eHMVI.

3.2 [Nepnoan4HOCTbL OCMOTpa 3aBUCUT OT YCOBUK 3KCMyaTaumMm n onpenensieTcs
npeanpusaTueM, BedylWnM TexHuyeckoe obcrnyXuBaHue ysna yyerta, Mo COrfacoBaHUIo C
aKcnnyaTupyroLen opraHmsaumen.

3.3 Ocoboe BHMMaHMEe HeobXoOUMO yOenAaTb KOHTPOSKO  TEXHOMOrMYEeCKnX
napameTpoB, B 4YaCTHOCTW, [OaBMEHUs XMOKOCTM B TpybonpoBoge, M He Aonyckatb
PEeXUMOB 3KCMyaTaunm, CnocobCTBYIOLLMX BO3HUKHOBEHUIO KaBUTaumm, T.e. obpasoBaHuio
B XXMOKOCTU MOMOCTEN, 3anOSfIHEHHbIX ra3oM, MapoM WM UX cMmecbio. KaBuTaumoOHHbIE
ny3blpbkn 06pasyoTcs Npy TakMxX YCroBUSAX, KOrga AaBneHUe XXUOKOCTU CTAHOBUTCH HUXKE
HEKOTOPOro KPUTUYECKOro 3HadeHus Py, (B pearnbHOn Xuakoctn Py, npnbnmantensHo
paBHO AaBIIEHMIO HACbILEHHbIX MapoB 9TOW XUAKOCTM NpU JaHHOW Temneparype).

3.4 HecobniogeHve  ycnoBun  aKchfyaTauum  MOXET MpuMBEeCTUM K  OTKasy
npeobpasoBartens Unv NPeBbIWEeHN0 4ONYCTUMOrO 3Ha4eHUs NOrPELLUHOCTM U3MEPEHWIA.

4 MNoBepka

4.1 NMepmnogndeckass noBepka MPOBOAMTCA B COOTBETCTBUM C  [JOKYMEHTOM
3124.0000.00-01 MINT ¢ nameHeHnem Ne1.

4.2 NHTepBan mexay noBepkamu — YeTbipe roga.

5 KanubpoBka

B HekoTOpbIX criyyasix B npoLecce aKcniyaTaumm MoXeT notpeboBaTbcs
KannbpoBKa nokasaHui pacxogomepa.

Monb3oBaTenbckas kanMbpoBka AOCTYNHA AN cneaylLwmnx n3mepsieMblX
napameTpoB:

¢ MaccoBbl pacxog;

e OOBbEMHbLIN pacxos;

e [InNOTHOCTB;

e TemnepaTtypa.

MoapobHoe onncaHne n3MmepsieMbix NapamMeTpoB NnpueoanTcs B n.2.14.

Bo3aMoXxHOCTb Monb3oBaTenbCKOM  kanubpoBkn obecneynmBaeTcs  HanoXxXeHuem
NMHENHOW KOPPEKLMM Ha 3HaYeHUs namepsieMblx napamMmeTpoB. JInHenHaa koppekunsa ans
KaXxgoro napametpa onpegensercs cnegyrowmum obpasom:
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y=k-(x—x,), (5.1)
ey — 3HauYeHne napameTpa rnocre KoppeKLuu,
X — NCXoQHOoe 3Ha4YeHune rnapameTpa,
k — KO3(pPULIMEHT HaKMNoHa AN JaHHOro napameTpa,
X0 — KOS(*)(*)VILI,I/IGHT cMeuweHuna ana gaHHoro rnapamMetTpa.

MoapobHee onncaHne napameTpoB NIMHENHOW KOPPEKUMN cogeputcs B n.2.15.2.

KannbpoBka wu3MepsieMoro napameTrpa MOXET MpoBOAUTLCA MO  CreayrLmM
npoueaypam:

e KanubpoBKa CMmeLlleHus, Korga onpenenserca TOnbKo KO3MULNEHT CMeELLeHUS
nHenHon Koppekuun (n.5.1);

e KanubpoBKa HakfoHa M CMeLLeHNs NO ABYM TouvkaM, Korga onpegenstorcs oba
KoadhdmuUMeEHTa NIMHENHOM KOPPEKLMN — HAKMOH 1 cMmeLleHune (n.5.2);

e KanubpoBKa HaknoHa — onpegeneHne KoadduUMEHTA HAKNOHaA JfMHENHON
KOPPEKLMM NO JaHHBLIM HECKOSTbKMX ToYek (n.5.3).

MaccoBbin pacxopn

[1nsa maccoBoro pacxoga BbIMOSHAETCS TONbKO KannbpoBka HakrnoHa (n.5.3).

Mpn kanubpoBke MaccoBOro pacxoda KOIPPUUMEHT CMELLEHUA €ero JSIMHENHOWM
KOppeKkuunm Xp He U3MEeHslieTCA W OCTaeTcd HyneBbiM. HacTpauBaeTcs  TOSbKO
KoadbdmumeHT HakrnoHa k. OTCyTCTBME CMELLEHMS MacCOBOro pacxoga OT 3adaHHON
XapaKkTepuctmkm obecneymBaeTcs HacTponkon Hynsa (n.2.17) HenocpeacTBEHHO nepefn
BbINOSIHEHNEM NpoLeaypbl KanNnMbpoBKMY.

KoathpmuneHT cmeweHns F§MHENHOW KOppeKkuMM MacCoBOro pacxoja  Xo
N3MepseTCs BO BHYTPEHHUX eanHuLuax — Kr/u. 3To cneayeTt yuuTbiBaTh Npw 3arnmcu HOBOIO
3HaYeHus.

O61beMHbIN pacxon

[Ona obbemHOro pacxoga, Tak Xe Kak Ans MaccOBOro, BbIMOSMHAETCS TONbKO
kanubposBka HakrnoHa (n.5.3). MNepen BbiNONHeHVeM KanubpoBku oB6bLEMHOro pacxoga
TpebyeTca BbINOMHUTL HACTPONKY Hyn4A (n.2.17).

O6beMHbIN pacxon He SABMSETCA HEerNnoOCPeACTBEHHO BbIYMCNAEMbIM NapameTpom
pacxogomMmepa, No3ToMy KannubpoBko 06bEMHOro pacxoga cregyeT nonb30BaTbCH TOMNbKO
B T€X Cny4yasx, Korga HeT BO3MOXHOCTW OTKanmMbposaTb MaccoBbI pacxod U NNOTHOCTb.

KoathpmumneHT cmelleHnsa nMHEnHON Koppekunn obbeMHOro pacxoga U3MepsieTcs
BO BHYTPEHHWX eaunHNLIAX — M>/4. OTO crieayeT YunTbIBaTh NPY 3an1ch HOBOTO 3HAYEHUS.

MnotHoCTbL

[ns nnoTHOCTM MOXeT NpOBOAUTLCA KanubpoBKa CMeELLEHUS MO OOHOW TOuvKe
(o6wmin nopsagok npoueaypbl onucaH B n.5.1, kannbpoBka NIIOTHOCTN B pabounx ycrnoBusix
onucaHa B n. 2.15.7) unu kanubpoBka HaKNoHa 1 cMeLeHns no AByM Todkam (n.5.2).

KoatppuumeHT cmeweHns InMHEMHOW KOppeKuMn MNOoTHOCTU U3MepsieTcs BO
BHYTPEHHNX eavHNLax — Kr/M°. OTo criefyeT yunTbIBaThb NPY 3aMNnCK HOBOTO 3HAYEHNSI.

Temnepartypa

[na Temnepatypbl NpUMeEHsIETCA KannbpoBka cMelleHust Mo ogHon Toudke (n.5.1)
nnu KanmbpoBKa HaKMoHa 1 cMeLeHna no AsyM Todkam (n.5.2).

KoapdpumumneHT cmelleHns NUHENHOW KOoppekunn Temnepatypbl U3MepsieTcs BO
BHYTPEHHUX eanHuuax — °C. OTo cnegyeT yunTbiBaTh NPW 3anMcyn HOBOMO 3HAYEHNUS.
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5.1 Kannbpogka cmelleHus

KannbpoBka cMmeLleHMs MO3BOSMISIET MOSyYMTb HOBOE 3HayeHue KoadhduumeHTa
cmeweHna X'p No nokasaHusM 3TanoHHoro npubopa. BenmnumHa v 3HAK NOACTPOMKM
CMELLEHUs onpefenstoTcs No pasHuue MeXay 3Ha4YeHMEeEM U3MeEpPSieMOro napameTpa U
3Ha4YeHMEeM, NOMyYEHHbIM C MOMOLLbIO 3TaNIOHHOro Npmbopa.

Mpouenypa kanMbpoBKM CMeLLIEHUSI NPOM3BOAUTCS CNeAYLMM 00pa3oM:

1)

5)
6)

Mepentn B MeH «basoBble (pyHKUUM — JIMHENHas KoppeKkuusi» U BbliNUcaTb
TekyLlee 3HaYyeHne cMmeleHuns Xy napameTpa, BbIbpaHHOro Ans KanMbpoBKu.

Ob6ecneunTb ycrnoBus Ans NpoBeaeHUs USMEPEHUMN.

MonyunTb ycpegHEeHHble 3Ha4YeHUs MoKas3aHW 3TanoHHoro npubopa V, u
pacxogomepa V. NepeBecTn NonyYeHHble 3HAYEHUSI BO BHYTPEHHWE eauHULbI
n3MepeHns ans kannbpyemoro napametpa.

OnpepenuTb HOBOE 3Ha4YeHne KoaddurumeHTa cmellenunsa X' =X, -V, V).

3anncaTtb HOBOE 3HayeHune cmelleHnsa X'y B pacxogomep.

MpoBepnTb NPUMEHEHHYIO KOPPEKLUMIO CPaBHEHWEM TEKyLEero 3HaveHus
N3MepsieMoro napameTpa C MNokasaHusiMW 3TanoHHoro npubopa. [pu
HeobXxoAMMOCTN NOBTOPUTL KannbpoBKy Ha4nHasa ¢ n.1.

5.2 KannbpoBka HaKroHa 1 CMeLLleHns no AByM TOYKaM

KannbpoBka HakroHa M CMELLEHNA NO OBYM TOYKaM MO3BOMSIET MOSyYNTb HOBbIE
3HayeHna KoapdpuumeHtoB cmeweHna Xp M HaknoHa K’ NUHENHOW KoppeKuuu
Kanmbpyemoro napamerpa no AaHHbIM NOKa3aHWN 3TarloHHOro Npubopa B ABYX TOYKaX.

I'Ipou,e,qypa KaJ'II/I6pOBKI/I no AByM TOYKaM npoun3soanTcd crieqyowmm 06pa30M:

1)

2)

Mepentn B MeH «basoBble (pyHKUUM — JIMHENHas KoppeKkuusi» U BbiNUcaTb
TeKywme 3HadeHusi KoadpuuMeHToB cmelleHns Xp U HaknoHa K nUHEenHoW
Koppekuumn BbIGpaHHOro ans kanMbpoBky napameTpa.

Ob6ecneunts ycnosust Onsa  NpoBedeHUs U3MEPEHUM B MNepBOM  TOuKe
KanmbpoBKu.

MonyunTb yCpeAHEHHble 3Ha4YeHUs nokasaHun 3TanoHHoro npubopa V171, u
pacxogomepa V71 B nepBon Touke Kanmbposku. [lepeBecTn nonyveHHble
3Ha4YeHUs1 BO BHyTPEHHME eANHULbI UBMEPEHUSA ONs Kanubpyemoro napameTpa.

ObGecneunTb ycnoBusas Ansi NPOBEAEHMS W3MEPEHUA BO BTOPOM TOYKE
KanmbpoBKu.

MonyunTb yCpeAHEHHble 3HaYeHUs MnokKalaHuW 3JTanoHHoro npubopa V2, u
pacxogomepa V2 BO BTOpoM Touke KanubpoBku. [lepeBectn nony4vyeHHbie
3Ha4YeHUs BO BHYTPEHHUE eQUHULbI U3MEePEHNs Anga kannbpyemoro napameTpa.

OnpenenuTb HOBblE 3HaYeHNS KO3(PULMEHTOB KOPPEKLMMK:
V2, Vi,
7N
V2, V1-V1,-V2
T K-(V2,-V1)

1
)

3anucaTtb HOBbl€ 3Ha4YeHUS KOIPPULNEHTOB NMHENHON Koppekumn Xo n K.

npOBepI/ITb NMPUMEHEHHYKO KOPPEKUNK CpaBHEHUMEM TeKyllero 3Ha4deHuA
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N3MEpPSAEMOro napamMeTpa C fnokasaHusiMM 3TanoHHOro npubopa B nepBon U
BTOPOM TO4YKax KanubposBku. [pu Heob6XoOUMOCTM MOBTOPUTL KannbpoBKy
Ha4nHas c n.1.

5.3 Kannbposka HaknoHa

KannbpoBka HaknoHa ncnosnb3yetcsa Ans onpeneneHns koagguumeHTa HaknoHa K’
NMHENHON KOPPEKUNN U3MEepPSIEMOro napameTpa no rnokasaHusM 3TanoHHoro npubopa B
ABYX unn Gonee Todkax. KanubpoBka HaknoHa NpUMEHSIETCA TONbKO AN NapamMeTpoB
pacxofa, T.K. TpebyeT npeaBapuTeNnbHOM YCTaHOBKN HYNA.

Mpoueaypa kanMbpoBKM HAKIOHA NPOM3BOANUTCS criedyowmnm obpasom:

1) TlMepentn B MeHw «basoBble yHKUMM — JIMHENHas koppekuusi». Bbinucatb
Tekylmne 3HadeHnss KoagpPUUNEHTOB cMeLleHns Xy U HaknoHa K BblGpaHHOro
Ansa kKannbpoBkM napameTpa.

2) CO6pocuTb napameTpbl NIMHENHOW KOPPEKUUM Ha 3HAYeHUs MO YMOSTHaHWUIo
(cmeLueHne n HaknoH yctaHoBuTb 0.0 n 1.0 COOTBETCTBEHHO).

3) [MpoBecTu HacTpoWKy Hyns cornacHo n.2.17.

4) ObecneunTb ycnosus AOns NPoOBeAEHUS W3MEpPEeHWn B NEepBON  Touke
KanmbpoBKu.

5) TlNonyunTb ycpenHeHHble 3Ha4yeHUs MoKasaHW 3TanoHHoro npubopa V71, u
pacxogomMmepa V1 B nepBon TOYKe KannbpoBKu.

6) BbluMCnUTL OTHOCUTENBHYIO OWNBKY pacxogomepa B NepBOn TOYKE:
_Vi-r1,
vy,

ol

7) OGecneuntb ycnoBuss ANA MpOBEAEHUS WU3MEPEHUA BO BTOPOW TOYKe
KanmbpoBKu.

8) [llonyunTb ycpenHeHHble 3Ha4yeHUs MoKasaHW 3JTanoHHoro npudopa V2, u
pacxogomepa V2 Bo BTOPOW TOUKE KannbpoBKu.

9) BbIMMCNUTL OTHOCUTESBbHYHO OLLIMBKY pacxogoMepa BO BTOPOW TOYKE:
_V2-V2,
V2,

02

10) MoBTOpPUTL NN. 7..9 ANa BCeX n TOYeK KanubpoBKM W MNONYYUTb 3HAYEHUS
OTHOCUTENbBHLIX OWMUOOK O3..0n B 3TUX ToYkax. MuHMManbHOE 4YUCIIO ToYek
kanubposku — 2, nyywe 3..5.

11) Bolumcnute cpegHee apudMETMYECKOE 3HAYEHWE OTHOCUTENbHbLIX OLIMOOK
N3MepeHNs No BCEM TOYKaAM KanubpoBKu o .

12) Onpenenntb HOBOE 3Ha4YeHne KoadduruneHTa HaKITOHa NMMHENHON KOPPEKLIMN:

K=K
o+1
13) 3anncate HOBOE 3HayeHue KoadpdUUMEeHTa HnUHENHOW Koppekunmn K’ B

pacxoaomep.

14) MNMpoBepnTb NPUMEHEHHYIO KOPPEKLMIO B HECKOSTbKMX TOYKax Kanmbposku. Npwu
HeobXxoAMMOCTN NOBTOPUTL KanMbpoBKy Ha4MHasa ¢ n.1.
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6 TpaHcnopTpoBaHUe U XpaHeHue

6.1 YcrnoBust TpaHCNOPTUPOBaHWSA pacxogOMepoB B ynNakoBKe NpeanpuaTus-
N3roToBUTENSI COOTBETCTBYIOT YycnoBusiM XxpaHenns 5 no [OCT 15150, HO npwm
Temnepatype oT MuHyc 40 go nntoc 70 °C.

6.2 Pacxogomep B ynakoBKke npeanpusTMa-n3rotoBUTENs TPaHCNOPTUPYETCS BCEMMU
BMOAMW 3aKpbITOrO TpaHcnopta, B TOM 4ucre W BO34YyWHbLIM TPaHCMOPTOM B
oTannMBaeMblX repMeTU3NMPOBaHHbLIX OTCeKaxX, B COOTBETCTBMM C MpaBuriaMn nepeBo3Ku
rpy3oB, 4ENCTBYHOLWMMN HA JAaHHOM BUAE TpaHcnopTa.

6.3 Npun TpaHCNOPTUPOBaAHMN PACXOAOMEPOB Xefe3HOAOPOXHbIM TPaHCNOPTOM BUA
OTNpPaBKN — Merkas UnNn ManoTOHHaXXHas.

6.4 [lonyckaeTcs TpaHCNOPTUPOBaHME PpacXo4oOMepPOB B KOHTEMHEPaX.

6.5 Bo Bpemsi Norpy3o4HO-pasrpy3oyHblXx paboT U TpaHCNOPTUPOBAHUSA SILLUKK He
[AOIMKHbI NOABEPraTbCsi Pe3KMM yaapaMm M BO3AENCTBMIO aTMOCHEPHbBIX OCaAKOB.

6.6 Cnocob YKNagkn AWmnKoB € pacxogomMmepamMn Ha TpaHcnopTupywuwiee cpencreso
OOJDKEeH UCKIoYaThb UX nepemMeLleHne.

6.7 Cpok  npebbiBaHWA  pacxodOMepOB B  COOTBETCTBYHLUMX  YCMOBUSX
TpaHcnopTMpoBaHus — He Gornee 3 MecsueB.

6.8B 3umHee BpeMA 4dWLUKM C pacxogomMepamMun  pacnakoBbiBakdTCA B
oTaninBaemMmom rnomMmeLeHnn He MeHee 4em 4yepes 12 4 nocne BHECEHMUSA UX B NOMELLIEHME.

6.9 Pacxogomepbl MOTyT XpaHUTbLCS Kak B TPaHCMOPTHOM Tape C YKNagkon B
wrabensa 0o 3 AWMKOB No BbICOTE, Tak 1 6e3 yNnakoBKM - Ha CTennaxax.

6.10 YcnoBusi xpaHeHUs pacxogomMepos B TpaHcnopTHou Tape — 3 no NTOCT 15150.
6.11 YcnoBus xpaHeHus pacxogomepo 6e3 ynakoBkun — 1 no FTOCT 15150.

6.12 Bo3ayx nmMoMeleHnsi, B KOTOPOM XPaHATCA pacxodomMepbl, He [OOSKeH
cogepXaTb KOPPO3MOHHO-aKTUBHbIX BELLECTB.

7 MNpaBuna Bo3BpaTa NPoAYKLUUMN
7.1 Ouunctka

BosBpaT pacxogomMepoB Ha NpeanpusiTue-u3roToBUTENb (B TOM YMcrie A1 NOBEPKM)
[AOIMKEH MPOU3BOAUTLCA TOMbKO Mocre obsi3aTenbHoM o4vnucTkU. [lonyckaeTcss He
NPOBOAUTL OYUCTKY HOBbIX M HEMCMOSb30BaHHbIX PACXO40OMEpPOB.

Pacxogomep (ero coctaBHble YacTW: AATUYUK, KNEMMHbIE KOPOOKU, N3MepUTENbHbIN
MoA4ynb, MOAYfb MNpoueccopa) CYANTAETCA HOBbIM M HEWUCNOSb30BAHHBbIM TOMbKO B TOM
cny4yae, ecnv OH He BbIHUMAsCH M3 NnepBOHa4YanbHOM TPAHCNOPTUPOBOYHOM YNakoBku. Bo
BCEX OCTarbHbIX ClyYasax pacxogoMep CHUTAETCH UCMONb30BaHHbLIM. Takue pacxogomepsl
nepen BO3BPaTOM AOSMKHbI OblTb MOMHOCTLIO 0Ge33apaxeHbl U ovnLeHbl. [JomkHO ObiTb
COCTaBEHO CBMAETENBbCTBO 06 04MCTKe, hopma KOToporo npmeegeHa B MpunoxexHun XK.
B cBuaetenbctBe 06 o4vncTke HeOBGXOOMMO MNepeyncnuTb U onucaTtb BCE BeLLeCTBa,
KOTOpble HaxoOuMNCb B KOHTAKTE C pacXxogOMeEpPOM.

7.2 KoMnnekTHoCTb

Mpn copmmnpoBaHmMM KoMMnekTa AnNa Bo3Bpata HeobxoouMMO MpPOBECTUM CBEPKY
HOMEpOB BCEX YacTen BO3BpALLAaEMOro pacxogomepa C 3aBOACKUM HOMEPOM, YKa3aHHbIM

129 3124.0000.00 P3



CueTtunkm-pacxogomepbl maccosble AJIMETPO-®nomak

B nacnopte (cMm. n.2.2.3). He gonyckaetcsa Bo3BpaT pacxogomMepa, CKOMMNIIEKTOBAHHOMO 13
YacTen C pasnnyHbIMW 3aBOACKMMU Homepamwn 6e3 cornacoBaHus C npeanpusTuem-
N3roToBUTENEM.

7.2.1 MNonHbIn BO3BpaT

BosBpaT pacxogomepa npou3BoaUTCS B COOTBETCTBUW C MOSHBbIM KOMMSIEKTOM
noctaeskn (n.1.3), BkNO4Yas ynakoBKY NpeanpuaTua-narotoButens. Hanpumep, NOSHbIA
BO3BpPaT BbINOMHAETCS Nocne NpoBeAeHNs ONbITHOW SKCnsyaTaumn.

7.2.2 YacTnyHbIM BO3BpaT

CtaHpapTHbIM CnyyYyan 4YacTUMYHOro BO3BpaTa - MpU BO3BpaTe pacxogomepa Ans
npoBedeHus npouenypbl NoBepkn. B ocTanbHbIX criydasix, BO3BpaT OTAENbHbIX YacTen
pacxogomMepa BbINOSHAETCS NO COrnacoBaHWMIo C NPeanpuUAaTUEM-U3rOTOBUTENEM.

ObsasaTenbHbIV COCTaB KOMMEKTa Npu Bo3BpaTe pacxXo4oMepOoB AN NOBEPKU:
e [lacnopr;
e Pacxogomep (matumk, aNeKTpOHHbIN NpeobpasoBartensb);

e CreumnanbHbln kabenb Ons coeguHEHUs [aTyvMka C  U3MepuTernbHbIM
moaynem (ans ucnonHenun S, RS).

7.3 YnakoBka

Mpn BO3BpaTe pacxo4oMepOB pPEKOMEHAYETCA WCMonb30BaTb OpPUTMHASTbHYHO
yNnakoBKy  npeanpuatuda-usrotosutend. [lpum  yacTMyHOM  BO3BpaTe  Aonyckaetcd
MCrnonb3oBaTb YNakoBKY, aHanorMyHyw opurMHansHon (n.1.6), ¢ obs3aTenbHbIM
3aKpenfnieHnemM 4acte W 3NeMeHToB pacxogomMepa (Ons npefoTBpalleHnss KX
nepemMeLleHns 1 coygapeHust B npouecce TpaHCnopTUpoBkW). Ecnn npepgnonaraetcs
oTnpaBKka pacxogomepa obpaTHO 3akasyuky (Hanpumep npu noBepke), HeopuUrMHanbHas
ynakoBka AorkHa  obecnedmBaTb  BO3MOXHOCTb  MOBTOPHOIO  UCMOSIb30BaHUSA.
OTBETCTBEHHOCTb 3a COXPAHHOCTb pacxofoMepa BO BpeMsi TPaHCMOPTUPOBKU HeceT
TPaHCNOpPTHAA KOMMNaHMsa U 3aKkas4uk.
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MNMpunoxeHune A — CTpykTypa Kofia 3aKa3a pacxogomepa

Kop 3aka3a coCTOUT M3 OCHOBHOWM CTPOKM U MOXKET cofiepkaTb AONOMHUTENbHbIE
cTpoku. OCHOBHas CTpoka ONMCbIBaeT pacxod4OMepP U COAEPXKUT YKa3aHUs Ha Hanuuve B
nocTaBKe AOMNOSHUTENbHbIX akceccyapoB. VX getanbHoe onucaHue npuBeaeHo B
[AOMNOMHUTENbHbIX CTPOKaXx 3akasa.

Takke B AOMNOMHUTENbHbLIX CTPOKAax MOryT ObiTb yKasaHbl MapameTpbl 3akasHon
HaCTPOWKN pacxogomepa: pexuMbl paboTbl BbIXOAOB M BXOAOB, HACTPOMKN CYMMaTOPOB,
oToOpaxkeHne Ha gucnnee.

[Mpumep OCHOBHOW CTPOKM:
AIIMETPO-®Pnomak-ExB-S025-LEU-301-RS-LUM-C-G-CZX-IXX

Mprmepbl AONONHUTENbHbLIX CTPOK 3aKasa:
KabenbHas cucrtema CA22A30-CD25B100Q - 55
KomnnekT MOHTaXxHbIX Yacten (KMY) Z032F401-Z

Tabnunuya A.1 — CoctaB OCHOBHOM CTPOKM 3aKasa

Kop OnucaHue CraHpapt
(POPMd A O Pd oJOoMepe B eJ10

HammeHoBaHue pacxogomMepa

SJIMETPO-®nomak

icnonHeHne no B3pbiBO3aLLMTE

B3pbiBo3alumTa He obecnevmBaeTcs, KaTeropum

nbine/Bnaro3almnTbl KXK40ro KOMNOHeHTa ykasaHbl B n.1.2.41
ExB ObecneyeHa B3pbiBO3aLWmTa pacxogomepa (nogrpynna lIB), Tun

B3PbIBO3ALLMTLI 415 KaXXO0ro U3 KOMMOHEHTOB pacxogomepa .

yKasaH B pasgene 1.7
ExC ObecneveHa B3pbIBO3aLLmMTa pacxogomepa (noarpynna lIC), Tun

B3PbIBO3aLLMTbI A KaX40ro U3 KOMMOHEHTOB pacxogomMepa

yKasaH B pasgene 1.7

oJors ep Ad da

Twn paTymka
S [aTtynk cTangapTHOM KOHCTPYKLUUK .
F [datynk ¢ ManounsorHyToeiMu Tpybkamu
U [laTynk cneumanbHOM KOHCTPYKLUMK (YNyYLLIEHHbBIA OpeHax) .
V Hatunkn U-06pasHom KOHCTPYKLMK

OnameTtp ycnosHoro npoxoga (dy), Mm
002 2 .
003 3 .
005 4,5 .
010 10 .
015 15 .
025 25 .
032 32 .
040 40 .
050 50 .
070 80 .
080 80 .
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Kon Onucanune CraHpgapt
100 100
150 150
200 200
O e e /[1d d

VlcnonHeHne no gaBneHuto
L 4,0 MlMNa .
N 6,3 MlNa
M 10 MMa
E 16 MlMa
H 25 MlMa
R 32 MlMa
S 40 MMMa
T 50 MlMa
Z o cornacoBaHuio ¢ 3aKa34ynkom

Knacc To4HoCTH
E 0,1 .
W 0,15 .
A 0,2 .
C 0,5

[lvanasoH TemnepaTyp namepsiemon cpenbl
U oT mnHyc 60 go nntoc 100 °C .
S oT MmnHyc 60 go nntoc 150 °C
T oT MmnHyc 60 go nntoc 250 °C
H oT mnHyc 60 go nntoc 350 °C
C oT mmnHyc 200 go nntoc 100 °C

D oe/l e e poLue

dnaHubl/HUNNENV Ha gaT4ynke
Hitt cM. Tabnuuy A.7
- KomnoHoBKa pacxogomepa

cnonHeHne no pasmeLleHnIo ANEeKTPOHHbIX 6I10KOB
C KomnakTtHOE .
I MHTerpanbHoe .
M MoHobno4Hoe .
S Pa3penbHoe .
R BblHOCHOE .
RS PasnenbHO-BbIHOCHOE

O e c e DO

Twun nHaukaTtopa
X bes nngukatopa u knaesmatypsl, -40 < t, <60 °C
L LCD-nHankaTop n éMkocTHasa knasmnartypa, -20 <t; <55 °C .
0] OLED-nHankatop n émkocTtHasa knaeuaTtypa, -40 < t; <60 °C

[nanasoH Hanps>keHun NUTaHns
S [MOCTOSAHHBIN TOK, HanpshkeHue ot 20 go 36 B
U [MocTosiHHBIN TOK, HanpshkeHne oT 20 go 140 B unu

nepemMeHHbI TOK, HanpsbxkeHne ot 80 go 250 B.
ABTOMaTUYECKOE NEPEKITIOYEHME.

Hanu4yne nHtepdencos
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Kop OnucaHue Cranpapr
M Modbus RTU
H Modbus RTU + HART .
— [MorpeLHoOCTb N3MepPEHUs MIOTHOCTU
A 15 Kr/m .
X +2 Kr/m°
C +1 kr/m>
D +0,3 kr/M°— B gnanasoHe ot 400 go 1300 kr/m”
— FocynapcTBeHHas noBepka
X OTcyTcTBYET
G [ocynapcTBeHHas noeBepka .
[lono ernbHasg Ko eKTa =
lMocTaBka KabenbHOW CUCTEMBI, B T.4. KabenbHbIX BBOAOB
X OTtcyTcTBYET
C Cwm. Tabnmuy A.2 .
[MocTaBka KOMMNJIEKTa MOHTaXHbIX YacTeNn
X OTtcyTcTBYyeT .
Z Cwm. Tabnmuy A.3
[ononHuTtenbHas KoMNneKkTauusa n akceccyapsl
X OTtcyTcTBYyeT .
E Mo cornacoBaHuIo C 3aKa34yNKoM
O c e O AOI10 CJIbHb PEe00Bd e
McnonHeHue anektpoHHoro 6roka no NOCT 14524-2015
X IP65 .
I IP67
CTONKOCTb 9NEeKTPOHHOro 6oka K BO34encTBM0 cepoBogopoaa
X O6bl4HOE MCNONHEHWE ANEKTPOHHOIO Gnoka .
H [MoBbILEHHAsA CTONKOCTb 3NEKTPOHHOro 6rioka K BO34eNCTBUIO
cepoBogopoa
MaTepuan gatymka KOHTaKTUPYIOLWKWIKA C USMEPSIEMON CPpeaon
X Cranb 12X18H10T, 316L AISI
P dyTtepoBka PTFE
H Xactennown C-22
Tabnunuya A.2 — lNMapameTpbl KabenbHON CUCTEMBI
Kop OnucaHue CraHpapt
A apameTpbl 9 POBOOHOIO KAO0EeJIbHOIO O/l e A XK/
[1d O <10 SJ1bHb O/] c 0 e O NJ1A
OJTHe O KO OHOBKE ~
Tun kabenbHOro BBOJA Ha gatyuke™*
# cM. Tabnuuy A.4
Tun kabenbHOro BBOA4A Ha U3MepUTENBLHOM Moagyne*
# cm. Tabnuuy A.4
Twun 3awmThl Kabens
X 3awmTa He nocraBnseTcsd .
A MeTannopykas
B lMnacTtukoBas roppupoBaHHasa Tpyba

[OnuHa kabens
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Kop OnucaHue Cranpapr

#it [nvHa kabensa B meTpax; MakcumanbHasa gnvHa 30 m
) dld eTpbl 4 DOBOAHOIO d0eJIbHOIO e/l e A C []
10, CJ1bHb O/] e O/] c poLue opa, AaJid
O e O KO OHOBKE R, R
Tun kabenbHOro BBOAA Ha M3MepuUTensHOM mogyne*
# cM. Tabnvuy A.4
Tun kabenbHOro BBOAA Ha MoAyrne npoueccopa*
# cMm. Tabnuuy A.4
Twun 3awmThl Kabens
X 3alwuTa He nocrtaBnseTcs .
A MeTannopykas
B lMnactukoBas roppupoBaHHasa Tpyba

[JnunHa kabens
#itH [nnHa kabens B meTpax; MmakcumanbHada gnnHa 100 m. na
ncrnonHeHna | ctraHgaptHo paBHa 0,5 m — ykasaTb 000

Tun kabens
X He noctaBnsercs
S CtaHgapTHbIN Kaberb, XapakTepucTukmn cm. B Tabnuue A.5 .
P OrHecTonKknn Kabenb, XapakTepUCTUKn cM. B Tabnnue A.5
Q 3allnLLEeHHbIN Kabenb, XapakTepucTukn cM. B Tabnuue A.5
BHe e KaberbHble coen e ]
[MpaBbii kabenbHbIM BBOA HA Moayrne npoueccopa (M)
# cM. Tabnvuy A.4
JleBbin kabenbHbIV BBOA Ha Mmoayre npoueccopa (MI1)
# cMm. Tabnuuy A.4
MpumevaHus:

* pacnonoxeHue kabenbHbIX BBOAOB B COOTBETCTBUN C PUCYHKAMUN UCMOSTHEHUI NO
komnoHoBke (n.1.4.3).
** pacnonoXxeHune kabenbHbIX BBOAOB AS151 BHELLHMX COEAMHEHN YKa3aHO Ha puUcyHke 2.11

Tabnunuya A.3 — Komnnekt MoHTaxHbIX Yacten (KMY)

Kon OnucaHune CraHpapt
- " KOMMAeKT MOHTaXHbIX YacTen |
Hanunune KoHyCcHbIX NepexofoB 1 NPOKNaAoK 1 UX UCMOMHEHNE No
KOPPO3NOHHOW CTOMKOCTM

X He nocraenswTcs .
Z CtaHgapTHOe UCNOSTHEeHNE ANs HearpeCcCUBHbIX cpen, TemnepaTypa .
n3mepsemMon n okpyxatowien cpegbl = -40°C (cm. Tabnuuy A.6)
C XnagocTonKoe UCMONHEeHne Onga HearpeCcCuBHbIX cpea,
Temnepartypa nsamepsemMon N okpyxatowen cpegbl = -70°C (cm.
Tabnuuy A.6)
Y McnonHeHne KoppO3MOHHO-CTOMKOE A5l arpeCccuBHbIX cpef (CM.
Tabnuuy A.6)

HapyxHbii anameTtp Tpybonposoaa

Hi# HapyxHbi agnameTp Tpybonposoga, Mm

MpucoegnMHeHMe KOHYCHbIX NepexofoB K Tpybonposoay

X### | KoHycHble nepexobl HE NOCTaBNAKTCA, YKasaTb TONLWNHY CTEHKN
TpybonpoBoga (onunMoHanbHo)
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Kon Onucanune CraHpapt

F### | KoHycHble nepexofbl ¢ (bnaHuesbIM NpUcoeguHeEHNEM, TUN

dnaHueB 13 Tabnuubl A.7

W### | KoHycHble nepexobl nog npuBapky, ykasaTb TOMWUHY CTEHKU

TpybonpoBoaa

- Hannuyme oTBETHbIX (pbnaHues (MNu WTYLepoB) U NPOKNaaoK U nx
NCMOMHEHNE N0 KOPPO3NOHHOW CTOMKOCTU

X He noctasnsatoTca .

Z CTtaHgapTHOE UCNOSTHEHNE ANS HearpeCcCUBHbIX cpeq, TeMmnepaTypa
namepsiemon 1 okpyxawuwen cpepbl = -40°C (cm. Tabnuuy A.6)

C XnagocTonKoe UCMONHeHne O HearpecCuBHbIX cpea,
Temnepartypa nsmepsemMon n okpyxatowen cpegbl = -70°C (cm.
Tabnuuy A.6)

Y McnonHeHne KoppO3MOHHO-CTOMKOE A5l arpeccuBHbIX cpef (CM.
Tabnuuy A.6)

Tabnuua A.4 — BapuaHTbl KabenbHbIX BBOOOB

Kon OnucaHue CraHpgapt

X HE NOCTaBJ1AETCA

Exd-ceptucmnumnpoBaHHas 3arnyika* .

Exd kabenbHbI BBOA, 6€3 NpUcOeanHEHNS CPeACTB 3aLUmThl
kabens

Exd kabenbHbI BBOA, C 3aXXKMMOM nog, OpoHHo

Exd kabenbHbI BBOA, C 3aXXKMMOM Mo, MeTannopykas

O6uwenpoMbILLNEHHbIA MeTannNnYecknin kabenbHbln BBOA,; 6€3
NpPUCoOeaNHEHNs CpeacTB 3amnThbl Kabens

O [N |-

O6wenpoMbILLNEHHbIN MeTannnyYecknin kKabenbHbl BBOA, C
3aXXMMOM nog 6poHto

O6wenpoMbILLNEHHbIN MeTannnyYecknin kKabenbHbl BBO, C
3aXXMMOM No4 METanopykas

7

8 O6LwenpoMbILLIIEHHbIN NAACTUKOBLIN KabernbHbln BBOA; 6e3
NpUcoeanHeHns CpeacTB 3alunThbl kabens

* [pMMEHNMO TONbKO Npu Bblbope kabenbHbIX BBOAOB ANS BHELWHUX MHTEPdENCOoB (Ha
mMogayne npoveccopa).

Tabnuuya A.5 — BapuaHTbl MCNONHEHUS 4-NpOBOAHONO Kabensa Ansi coeguHeHUst Mexay
N3MepuUTENbHLIM MOAYNeM 1 MOAyNneM npoueccopa

Kop Mapka kabens Makcumanb MpumevaHue CraHpapt
HaA AnuvHa,
M
X He nocraBnsercs.
KNM3B-2x2x0,6 0o 30 m
ot 30 10 55 lMpoknagka BHYTpU

KNTMB3B-2x2x0,78
S M

nomMeLLeHuin, BHe
NoOMELLEHUIN NPU 3alumnTe oT

KUMsOB-3x2x0,78 o fg fo nonanatusi Yo nyuei
M
KCBHr(A)-FRHF 2x2x0,64 0o 50 m XnagocTomkui,
P oT 50 0o 85 | 6esranoreHoBbIN, CTOMKMI K
KCBHr(A)-FRHF 2x2x0,80 M arpeccuBHbLIM Cpeaam
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Kon Mapka kabens Makcumanb MpumeyaHue CraHpapt
Has ANVHA,
M
lMpoknagka BHYTpU
KCBHr(A)-FRLSLTXx o1 85 no 100 NMOMELLEHWIA, BHE
2x2x0,98 M MOMELLIEHUI Npu 3alunTe OT
nonaganunsa YO nyden
KNIM3B-2x2x0,6 0o 30 m n
poKnagKka BHyTPU U BHe
Q KNIMNB3B-2x2x0,78 oT 3OML|,O 55 NnomMeLLeHUI, XNagoCTONKUNA,
©e3ranoreHoBbIN, CTOMKUA K
KMMBOB-3x2x0,78 OT 99RO | arpeccusHum cpenaw.
M
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Tabnuua A.6 — NepeyeHb maTepranoB AeTanen, KOHTakTUpyrLWwmnx ¢ paboyven cpegom

[etanu Koa ncnonHeHus
Y4 C Y

dnaHey nnv wtyuep (KMY) Cranb 09I2C Cranb
KoHyCHbI nepexos Crane 20 12X18H10T
Mpoknagka anactnyHas (ong Maponut NMOH-b no-ymonyaHutio;
YNNoTHEHNSA pnaHuUEB) MMB, NMMB-1, NOH, NMOH-A no cornacoBaHuo
lMpoknagka oBanbHOro cevyeHus (ong O08KT1 nnu 08X13 08X18H10
YNNoTHEHNSA naHueB) aHanor

Tabnuua A.7 — Tunbl NPpUCOEANHEHNN faTynka K TpybonpoBoay

Pa3mepbl, Makc.
Mopaenb TUN NoMcoenMHeHUS Ko MM nasneHu | CtaH
AaTyuka P a A e cpeabl, | aapT
A | D MnMa
- MpucoegmHeHMe No ackn3am 3akasymka 000 — — -
Wryuep npusapHon 10 TOCT 16045-70
(CoeanHeHne nNo BHYTPEHHEMY KOHYCY, 001 | 155 _ 25.0 .
OTBETHbIV HUMMNENb C NPUCOEANHEHNEM K
Tpy6e 10x1 mm)
dnaney 2-010-40 NOCT 12821-80 101 | 220 | 90 4
dnanxey 2-010-100 NOCT 12821-80 102 | 220 | 100 10
Oatumk | Pnaney 7-010-100 MOCT 12821-80 103 | 220 | 100 10
S002, | ppawel; 10-40-11-1-E FOCT 33259 111 | 220 | 90 4
S003 ®naney 10-100-11-1-E TOCT 33259 112 | 220 | 100 10
®naney 10-100-11-1-J TOCT 33259 113 | 220 | 100 10
®naHey, 7-015-200 NOCT 12821-80 204 | 270 | 120 20
dnaHey 7-015-160 MOCT 12821-80 207 | 270 | 105 16
®naney, 15-200-11-1-J FTOCT 33259 214 | 270 | 120 20
dnaney 15-160-11-1-J TOCT 33259 217 | 270 | 105 16
Wryuep npusapHon 10 FTOCT 16045-70
(CoeguHeHne No BHYTPEHHEMY KOHYCY, 001 | 135 _ 25,0 .
OTBETHbIV HUMMNENb C NPUCOEANHEHNEM K
Tpy6e 10x1 mm)
dnaHey, 2-010-40 FOCT 12821-80 101 | 200 | 90 4
®naHey 2-010-100 NOCT 12821-80 102 | 200 | 100 10
S005 dnaHey 7-010-100 MOCT 12821-80 103 | 200 | 100 10
dnaHey, 10-40-11-1-E FOCT 33259 111 | 200 | 90 4
®naney 10-100-11-1-E TOCT 33259 112 | 200 | 100 10
dnaHey, 10-100-11-1-J FTOCT 33259 113 | 200 | 100 10
dnaney 7-015-200 NOCT 12821-80 204 | 250 | 120 20
dnaney, 7-015-160 NOCT 12821-80 207 | 250 | 105 16
dnaHey 15-200-11-1-J TOCT 33259 214 | 250 | 120 20
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Pa3mepbl, Makc.
g’lao_rﬂewj:(: Tun npucoeanHeHus KOA MM 21?)2::: z;::
A D MMa
®naHew 15-160-11-1-J FOCT 33259 217 | 250 | 105 16
dnanew 2-015-40 TOCT 12821-80 201 | 286 | 95 4,0
®naHew 2-015-100 FTOCT 12821-80 202 | 312 | 105 10,0
®dnaHew 7-015-100 FTOCT 12821-80 203 | 308 | 105 10,0
®naHew 7-015-200 FTOCT 12821-80 204 | 324 | 120 20,0
Wryuep npusapHon 18 TOCT 16045-70
(CoegunHeHne No BHYTPEHHEMY KOHYCY, 205 | 275 _ 25.0
OTBETHbIN HUMNENb C npucoegunHeHneMm K
Tpy6e 18x2 mm)
®naHew 1-015-40 FTOCT 12821-80 206 | 282 | 95 4,0
®dnaHew 7-15-160 TOCT 12821-80 207 | 308 | 105 16
®naHew 15-40-11-1-E FTOCT 33259 211 | 286 | 95 4,0 .
®dnanel 15-100-11-1-E FTOCT 33259 212 | 312 | 105 10,0
Oatunk | ®nanHew 15-100-11-1-J FOCT 33259 213 | 308 | 105 10,0
S010, [ naney 15-200-11-1-J FOCT 33259 214 | 324 | 120 | 200
S015 " pnanew 15-40-11-1-B FOCT 33259 216 | 282 | 95 4,0
®nanew 15-160-11-1-J FOCT 33259 217 | 308 | 105 16
®naHew 2-025-40 TOCT 12821-80 301 | 332 | 115 4
dnaHew 2-025-100 TOCT 12821-80 302 | 370 | 135 10
®dnaHew 7-025-100 TOCT 12821-80 303 | 366 | 135 10
®naHew 7-025-160 MTOCT 12821-80 304 | 366 | 135 16
®naHew 7-025-200 TOCT 12821-80 305 | 378 | 150 20
®naHew 25-40-11-1-E FTOCT 33259 311 | 332 | 115 4
®naHel 25-100-11-1-E FTOCT 33259 312 | 366 | 135 10
®naHew 25-100-11-1-J FOCT 33259 313 | 366 | 135 10
®dnaHel 25-160-11-1-J FOCT 33259 314 | 366 | 135 16
®naHew 25-200-11-1-J FOCT 33259 315 | 378 | 150 20
®dnaHel 2-025-40 TOCT 12821-80 301 | 391 | 115 4,0
®naHew 2-025-100 FTOCT 12821-80 302 | 431 | 135 10,0
®dnaHew 7-025-100 TOCT 12821-80 303 | 427 | 135 10,0
Oartunk | PnaHey 7-025-160 FOCT 12821-80 304 | 427 | 135 16,0
U025 | dnaner 25-40-11-1-E MOCT 33259 311 | 387 | 115 4,0 .
®naHel 25-100-11-1-E FOCT 33259 312 | 427 | 135 10,0
dnanet, 25-100-11-1-J TOCT 33259 313 | 427 | 135 10,0
®dnaHew 25-160-11-1-J FOCT 33259 314 | 427 | 135 16,0
dnaHet, 2-025-40 TOCT 12821-80 301 | 268 | 115 4,0
“gg;;"‘ dnane, 2-025-100 FTOCT 12821-80 302 | 308 | 135 10,0
dnanet; 7-025-100 TOCT 12821-80 303 | 304 | 135 10,0
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CueTtunkm-pacxogomepbl maccosble AJIMETPO-®nomak

Pa3smepbl, Makc.
Moaenb TUn NbUcoeanHe s Ko MM aaBneHun | CtaH
JaTyunKa P A A e cpeabl, | papT
A D MMa
®dnaHew 25-40-11-1-E FTOCT 33259 311 | 268 | 115 4,0 .
dnaHet, 25-100-11-1-E FOCT 33259 312 | 308 | 135 10,0
®naHew 25-100-11-1-J FOCT 33259 313 | 304 | 135 10,0
dnaHet, 2-025-40 TOCT 12821-80 301 | 532 | 115 4
®naHew 2-025-63 TOCT 12821-80 306 | 572 | 135 6,3
Oartuuk | Pnavey 7-025-63 FTOCT 12821-80 307 | 572 | 135 6,3
V025 | dnaneu 25-40-11-1-E TOCT 33259 311 | 532 | 115 4 .
dnaHel 25-63-11-1-E TOCT 33259 316 | 572 | 135 6,3
®naHel 25-63-11-1-J FOCT 33259 317 | 572 | 135 6,3
dnanet, 2-032-40 TOCT 12821-80 401 | 303 | 140 4,0
®dnanet; 2-032-100 MOCT 12821-80 402 | 340 | 155 10,0
Oartuuk | Pnavey 7-032-100 FOCT 12821-80 403 | 336 | 155 10,0
S032 | dnanel 32-40-11-1-E TOCT 33259 411 | 306 | 135 4,0 .
®naHew 32-100-11-1-E FOCT 33259 412 | 340 | 150 10,0
®dnaHew 32-100-11-1-J FOCT 33259 413 | 336 | 150 10,0
®naHew 2-040-40 FTOCT 12821-80 451 | 558 | 145 4
dnaHew 2-040-63 TOCT 12821-80 456 | 598 | 165 6,3
Oartunk | Pnavey 7-040-63 TOCT 12821-80 457 | 598 | 165 6,3
V040 | dnaHew 40-40-11-1-E TOCT 33259 461 | 558 | 145 4 .
®naHew 40-63-11-1-E FTOCT 33259 466 | 598 | 165 6,3
®dnaHel 40-63-11-1-J FOCT 33259 467 | 598 | 165 6,3
®naHew 2-050-40 FTOCT 12821-80 501 | 556 | 160 4,0
®naHew 2-050-100 TOCT 12821-80 502 | 602 | 195 10,0
®naHew 7-050-100 MTOCT 12821-80 503 | 600 | 195 10,0
Oartumk | Pnavey 7-050-160 FOCT 12821-80 504 | 614 | 195 16,0
U050 | dnaner 50-40-11-1-E MOCT 33259 511 | 556 | 160 4,0 .
®naHew 50-100-11-1-E FTOCT 33259 512 | 602 | 195 10,0
®dnaHew 50-100-11-1-J FOCT 33259 513 | 602 | 195 10,0
®naHew 50-160-11-1-J FOCT 33259 514 | 614 | 195 16,0
®dnaHel 2-050-40 TOCT 12821-80 501 | 672 | 160 4
®naHew 2-050-63 TOCT 12821-80 506 | 716 | 175 6,3
Oartuuk | Pnavey 7-050-63 FTOCT 12821-80 507 | 716 | 175 6,3
V050 | ®nanew 50-40-11-1-E FOCT 33259 511 | 672 | 160 4 .
®dnaHew 50-63-11-1-E TOCT 33259 516 | 716 | 175 6,3
®naHew 50-63-11-1-J FTOCT 33259 517 | 716 | 175 6,3
Oartuuk | Pnavey; 2-050-40 FTOCT 12821-80 501 | 446 | 165 4,0
S050 | dnanew 2-050-100 MOCT 12821-80 502 | 492 | 195 10,0
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CueTtunkm-pacxogomepbl maccoble AJIMETPO-®nomak

Pa3smepbl, Makc.
.Ic\"nao_rﬂewj:(: Tvn npucoeanHeHus KOI:II MM ':?:?:;::: z;::
A D MMa
dnarey 7-050-100 TOCT 12821-80 503 | 490 | 195 10,0
®narey 50-40-11-1-E FOCT 33259 511 | 446 | 160 4,0 .
®narey 50-100-11-1-E TOCT 33259 512 | 492 | 195 10,0
®naHew 50-100-11-1-J FOCT 33259 513 | 490 | 195 10,0
dnarey 2-080-40 FOCT 12821-80 601 | 540 | 195 4
®naHew 2-080-100 TOCT 12821-80 602 | 604 | 230 10
Jarunk | ®narey 7-080-100 FOCT 12821-80 603 | 602 | 230 10
S070 | dnanew 80-40-11-1-E FOCT 33259 611 | 540 | 195 4 .
®narey 80-100-11-1-E TOCT 33259 612 | 604 | 230 10
®naHel 80-100-11-1-J FOCT 33259 613 | 602 | 230 10
draHeL 2-080-40 TOCT 12821-80 601 | 558 | 200 4,0
dnarey 2-080-100 TOCT 12821-80 602 | 622 | 230 10,0
Oarunk | Pnaved 7-080-100 FOCT 12821-80 603 | 620 | 230 10,0
S080 | dnaHew 80-40-11-1-E MOCT 33259 611 | 558 | 195 4,0 .
®naHel 80-100-11-1-E TOCT 33259 612 | 622 | 230 10,0
®narey 80-100-11-1-J FOCT 33259 613 | 620 | 230 10,0
Odatuuk | Pnanen 2-080-40 NOCT 12821-80 601 838 | 195 4
V080 | phaney 2-080-63 FOCT 12821-80 606 | 872 | 210 6,3
draHel 7-080-63 TOCT 12821-80 607 | 872 | 210 6,3
dnarey 80-40-11-1-E FOCT 33259 611 | 838 | 195 4 .
dnaHel 80-63-11-1-E FOCT 33259 616 | 848 | 210 6,3
dnarey 80-63-11-1-J FOCT 33259 617 | 872 | 210 6,3
OaTtunk | ®naney 2-100-40 NOCT 12821-80 701 860 | 230 4
V100 | phaney 2-100-63 TOCT 12821-80 706 | 882 | 250 6,3
®narey 7-100-63 FOCT 12821-80 707 | 882 | 250 6,3
®narey 100-40-11-1-E TOCT 33259 711 | 860 | 230 4 .
®narey 100-63-11-1-E TOCT 33259 716 | 882 | 250 6,3
®naHew 100-63-11-1-J FOCT 33259 17 | sgz | 250 63
Datumk | dnaxey 2-100-40 NOCT 12821-80 701 | 778 | 230 4,0
$100 " pnaney 100-40-11-1-E FOCT 33259 711 | 778 | 230 4,0 .
Oatumk | ®naney 2-150-40 FOCT 12821 -80 801 | 1032 | 300 4,0
$150 " pnaney 150-40-11-1-E FOCT 33259 811 | 1032 | 300 4,0 .
Oatumk | ®naney 2-150-40 FOCT 12821-80 801 | 1064 | 300 4,0
V150 | ®naney 150-40-11-1-E FOCT 33259 811 | 1064 | 300 4,0 .
D,;;;SK dnaney 2-200-40 NOCT 12821 -80 901 | 1100 | 375 4.0 .
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CueTtunkm-pacxogomepbl maccosble AJIMETPO-®nomak

Pa3mepbl, Makc.
Mopenb MM pasneHu | CtaH
Tvun npucoeAnHeHUs Kom
JaTyunKa e cpeabl, | papT
A D MMa
Oatumnk | dnaney 2-200-40 FOCT 12821-80 901 | 1266 | 375 4,0
V200 | pna4en 200-40-11-1-E FOCT 33259 911 | 1266 | 375 4,0 .

Mpnmeyanme: TOCT 12821-80 otmeHeH B P®. Ceegenuns o pernctpaumm 99-ct ot 01.03.2016
(othmumansHeii cant Pocctangapta); (MYC 6-2016)
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CueTtunkm-pacxogomepbl maccosble AJIMETPO-®nomak

NMpunoxeHune b — NAbGapuTHbIE N NnpucoeauHUTESIbHbIE

pa3mMmepbl pacxogomMepa

C1

A

6)

142

3124.0000.00 P3



CueTtunkm-pacxogomepbl maccosble AJIMETPO-®nomak

A
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B F

B)

PucyHok B.1 — MabapuTHble pa3amepbl 4aT4MKOB, UCMNOMHEeHWe no koMmnoHoeke R, S, RS, C
a) Tunopasmep S025..5150; 6) Tnnopasmep U025, U050, U100 (no cneuysakasy
3NEKTPOHHLIN Briok Ha gatymkax Tuna U MoXeT ObiTb OPUEHTUPOBAH aHANOIMMYHO TUny S);
B) Tunopasmep V025..V200.

MpumeyvaHue: pasmepsl A, D cmoTpu B Tabnuue A.7; pasmepsl d, B, C, C1, E cmoTpu B
Tabnuue b.1

174

\ 4

C1

PucyHok b.2 — MabaputHble pa3mepbl 4aTYMKOB, UCMOMTHEHNE NO KOMMOHOBKE |
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CueTtunkm-pacxogomepbl maccosble AJIMETPO-®nomak

E+142

WA G

PucyHok B.3 — NabaputHble pasmepbl 4aT4YMKoB, TemnepatypHoe ncnonHexnme S, T

MpumeuaHue: npu 3akase pacxogomepa B TeMnepaTypHOM WCMOMHEHMM S AnuvHa
TENNOU30NUPYIOLLEN LUTaHTM MOXeT ObiTb cornacoBaHa B 3aBMCMMOCTW OT YCIOBWIA
OKpYy>KatoLLen cpeapbl M MPUMEHEHUs1 TENNON30MALMM pacxogomepa.

A 106
5 = = A A
] -
I -
L _ [(e]
il B =
! 0o ~
E rJ ! Q
— [ "\ -
! T TS / ZE‘ - jﬁL A J
/ LSS w o == r
K, ’// POy E}(

‘ )

‘ 16

\ - @) A

\ 6

\/\/;/ TN
”””” o
4 4
B F

PucyHok b.4 — NabaputHble pasmepsbl gatunkos S002, S003, S005, S010, S015 co wTyuepHbIM
NPUCOeaNHEHNEM
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CueTtunkm-pacxogomepbl maccosble AJIMETPO-®nomak

A4
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C1

-~ —

PucyHok b.6 — NabaputHble pasmepbl 4aTYMKOB, UCMOMHEHNE No KOMMNoHoBKE M
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CueTtunkm-pacxogomepbl maccosble AJIMETPO-®nomak

Tabnuuya b.1 — MabaputHble pasmepbl 1 Macca aTYnKOB

S
Oatamk | d,mm [ B,mm | C,mm [CL MM E mm | MM | Do | (pasmen Macca,
NoA KItoY) Kr
S002, S003 294 4
8 239 | 150 - 60 | M18x1,5| 14

S002(M), 301 X 8

S003(M)

S005 333 5

8 255 | 176 - 60 | M18x1,5| 14
S005(M) 360 9
S010,S015 406 13

so10(M), | 15,5 | 400 | 265 - 60 | M27x1,5| 22

S015(M) 433 17
U025 587 - 20

U025 (1) 25 440 | 410 | 729 | 174 90 - - 25

U025 (M) 614 - 24
S025 25 440 | 410 | 725 | 154 | 100 - - 19
V025 25 455 | 522 | 725 - 121 - - 23
S032 32 480 | 484 | 800 | 154 | 120 - - 24
V040 745 25

40 455 | 542 - 121 - —

VV040(M) 772 29
U050 878 - 53

U050 (1) 50 450 | 691 | 1036 | 187 | 130 - - 58

U050 (M) 905 - 57
S050 50 580 | 663 | 990 | 170 | 150 — — 57
V050 861 37

50 566 | 658 - 150 - -

VO50(M) 888 41
S070 80 610 | 730 | 1073 | 179 | 173 - - 67
S080 80 670 | 816 | 1165 | 184 | 195 — — 79
V080 1111 89

80 692 | 871 - 196 - -

VV080(M) 1138 41
S100 100 | 802 | 936 | 1307 | 204 | 248 - - 100
V100 1111 97

100 | 692 | 871 - 196 - -

V100(M) 1138 101
S150 150 | 1050 | 1500 | 1930 | 205 | 326 - - 350
V159 150 | 862 | 1150 1414 302 159

V150(M) 1441 163
V200 1550 329

200 | 1026 | 1257 - 326 - -
VV200(M) 1577 333

Mpumeyanus: 1) (I) — ucnonHeHne No KOMNOHOBKe |;
2) Paamepbl A, D cmoTpu B Tabnuue A.7
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CueTtunkm-pacxogomepbl maccosble AJIMETPO-®nomak
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PucyHok B.6 — OnekTpoHHbIN npeobpasoBaTenb (MCNOSIHEHME MO KOMMOHOBKE S),
MOAynNb Npoueccopa (MCNoHEHNA MO KOMNoHoBKe R, RS) Ha KpoHLuTenHe

43 130
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- L

»

>

| / ©
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4 oTB. D11 -
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N I I [ L 1
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PucyHok B.7 — VIamepuTenbHbIn MOgyrb Ha KPOHLUTENHE, UCNOSMHEHWE MO KOMMNOoHoBKe RS
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CueTtunkm-pacxogomepbl maccosble AJIMETPO-®nomak

NMpunoxeHue B — NMNopgknioyeHne pacxogomepa K BHELULHUM
yCcTpoucTBam

DC 20...140
AC 80...250

7

\ /“

BbIXOA 1
YHUBEPCAJIbHbIA ==

BbIXO[ 2
YHWBEPCANBHbIM RS485 [ B
BbIXO[ 3

A

CTATYCHbI

PucyHok B.1 — PasmelleHne npucoeauHuTenNbHbIX KIeEMM B MoAyne npoueccopa
a) B ucnomnHeHusax no komnoHoeke: |, R, S, RS, M; 6) B ucnonHeHmm no komnoHoske C
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Cuetunkm-pacxogomepbl maccosble ANIMETPO-®nomak

DIEeKTPOHHBIN IpeoOpa3oBaTellb

(MOayJb MpoIleccopa)

DC 20..140
AC 80..250

OUTPUTI1

OUTPUT2

OUTPUTS3

4.20 mA

INPUTI1

INPUT2

RS485

Z U 20..140 B
" ~80..250 B
4/®’
1..10 kxOm
- ) ~ | 10.30B
vy I
| UM/CH 0..5/10.30 B|
+ * :|_ + BIT
>y I
| UM/CH 0..5/10.30B |
B ) 1..10 kOm B 10.30 B
Ny I
| UM/CH 0..5/10.30B |
I+ + BII
L @ | 10.30B
BbII
+0..5/£10..30B
BII
+0..5/£10..30B
A B
0 BN — 6nok nuTaHus
A l—e > UM — yactoTomep
Qé CW — CY€TUMK MMYMbCOB
Bl—+¢ ¢ £ mA — amnepmeTp
=

[ A >
Konseprep USB Q
B RS485<--->USB % 3 il

S
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CueTtunkm-pacxogomepbl maccosble AJIMETPO-®nomak

+ Dy =20.36B
Upwr MUT
S I
1..10 xOm
Fout ) ] 10.30B
SR

| 0.5/10.30B | | [0 xOm

A B

A

RS485 Bl — 6nok nutaHuga

IIIuaa RS485

DJIEKTPOHHBIN TPeoOpa3oBaTeIb

Kongseprep

RS485<--->USB USB

]

6)

PucyHok B.2 — Cxema nogknto4eHnst pacxogomMepa K BHELUHUM YCTPOCTBaM
a) B ucnonHeHnax no komnoHoske: |, R, S, RS, M
0) B ucnonHeHnn no komnoHoske C
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CueTtunkm-pacxogomepbl maccosble AJIMETPO-®nomak

Pacxopomep 3nmeTtpo-drnomak

\

/

Pacxopomep 3nmeTtpo-drnomak

\

/

K cucteme
ynpaenenus unu MK <+—> HART mogem
+ 1
NcToYHUK
nUTaHUs
RH (2500M min)
a)
K cucteme
ynpasnenus unu MK <+—> HART moaem
+
NcTouHuK
nUTaHUs
RH (2500m min)
[ ]
L 1
©)

PucyHok B.3 — Cxema nogkntoyeHus pacxogomepa k MK yepes HART mogem
Mogewm, B 3aBMCMMOCTU OT yaobCTBa, NOAKMYaeTCA K KrneMmam pacxogomepa (a)
U1 K Harpy3o4yHomy pesuctopy (6).

NcTouHUK
NMUTaHUA

RH (2500M min)

Pacxogomep OnmeTtpo-dnomak

—_ |

[laTymk naBneHus
+

_—

151

3124.0000.00 P3



CueTtunkm-pacxogomepbl maccosble AJIMETPO-®nomak

K cucteme
yrnpaBneHns <+— HART moaem Pacxopomep 3nmeTpo-Pnomak
Ry
mnm FK (2500m min)

+ [atunk +
naBneHus

NcToYHMK
nMTaHug

6)

PucyHok B.4 — lNogkntovyeHne gaTymka gaBneHus ang KoMmneHcauum BrvsHUS
n36bITOYHOrO JaBneHnsa cpebl Ha U3MepeHe MacCcoBOro pacxoda u NAOTHOCTK: a)
AaTyvK aaBneHuns paboTtaet B MoHonosibHOM (Burst) pexxume; 6) aatumk gasneHns
oTBeYaeT Ha 3anpocbkl Mactep-yctponctea (ACY, kommyHukatopa nnm MK ¢ HART-

MOLEMOM)

I

250 |--------------

0
12 17,6 30

PucyHok B.5 — [lnanasoH gonyctumMblx 3HadeHun (6enbiM UBeToM) CONpOTUBIIEHMS
Harpysku u coeaMHUTENbHbIX JIMHUA TOKOBOIO BbiIXO4a pacxogomepa B 3aBUCUMOCTU OT
BESIMYUHBI BbIXOLHOIO HaNpsXKeHUs UCTOYHMKA NUTaHNA
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Cuetunkm-pacxogomepbl maccosble ANIMETPO-®nomak

MNMpunoxeHune I' — NepeyeHb coobLeHnn BHyTpeHHero MO

CucmemHbIe owubku

«X S #01 CBa3b ¢ UM»
Moaynto npoueccopa He ygaeTcs YyCTaHOBUTb COEANHEHME C N3MEPUTENBbHBIM MOAYIEM.

Ne Bo3aMOXHble NpUYmHbI Cnocobbl ycTpaHeHus

1 |HapyLweHa LenoCcTHOCTb IMHMK CBA3N 1) yCTpaHUTb NOBpPEXAEHNE JIMHUMN CBA3N
MeXay NpOoLLEeCCOPHbIM U 2) 3aMEeHUTb NMHUIO CBA3N
n3mepuTenbHbIM MOAYNAMMU

2 [BbIxog gaTyMka Ha pabounn pexnm Nnpu | OoXAATbCA BbixO4a AaTymka Ha pabouni
BKIMIOYEHUN NMNTAHUA (KPATKOBPEMEHHO) | pexum

3 |BbIXOA U3 CTPOS n3mMepuTensHoro moayns |obpatutecs B CL| nsrotosutensa ans

yCTpPaHEHUs1 HENCMPaBHOCTH

«xX S #02 N3y UM»
Owwnbka npn YTeHNN JaHHbLIX N3 3HeprOHe3aBMCMMO|7| naMAaTn USMEPUTESTIbHOIO MOOYI1A.

Ne

Bo3moxHble NMPUYUNHbI

Cnocobbl ycTpaHeHus

1

BbIX04 U3 CTPOA N3MepuUTESIbHOro MoaynA

obpartutbesa B CL| nsrotoButena ans
YyCTPaHEeHNs1 HEUCNPaBHOCTH

«x S #03 Pa3b6er yacTt.»
HapylwweHa dpopma curHana ot gaTymka.

Ne

Bo3MOXXHble NpUYUHbI

Cnocobbl ycTpaHeHus

1

He NogkntoyeH (HenpaBubHO
NOAKIOYEH) AaTUmK

npaBuIibHO NMNOAKITHYNTL AaTYUK

2 |3HauuTenbHOE yXyaleHne YCTPaHUTb HEOOCTAaTKM NOTOKA
XapaKTepPUCTMK NOTOKA cpefbl B AaT4YMKe
(HeoagHOPOOHOCTH, Ny3bIPK)

3 |oTnoxeHue rpasm B Tpybonposoge OYMCTUTb TPYOONPOBOA AaTyMKa
Aaryuka

4  |ype3mepHble BUOpaLmm unu ygapbl no YCTPaHUTb BHELUHEE BO34EeNCTBME Ha
AaTyYnKy AaTymnk

5 |BbIxog U3 CTpOsi JaTumka obpartutbea B CL, narotoButens ans

YCTpaHEeHUA HeUcnpaBHOCTU

«X S #04 Owmoka UM»
BHYTPEHHSS oLIMBKa M3MEepPUTENLHOTO MOAYNS.

Ne

Bo3aMoOXHble NpnYmHbI

Cnocobbl ycTpaHeHus

1

cbon B paboTe BCneacTeve
3NEKTPOCTATUYECKOM NMOMEXMN

cOpocuTb NMTaHWe pacxoaomMepa

BbIX04 U3 CTPOA U3MEepUTESIbHOIo MoaynA

obpaTtutbeca B CLI nsrotosutens ans
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Cuetunkm-pacxogomepbl maccosble ANIMETPO-®nomak

yCTpaHeHnA HencnpaBHOCTU

«x S #05 Uundp.counsrp»
Owwnbka npun nHMUmManusaunumn umdpoBoro punetpa.

Ne Bo3MOXHble NpUYmHbI Cnocobbl ycTpaHeHus
1 |lNepe4veHb npnymH owmndkm «Pasber Cnocobbl ycTpaHeHus no owwmbke
YacT.» «Pasber vyact.»

2 |BbIXOA M3 CTPOS 3MepuTenbHOro Moayns |obpatutecs B CL| nsrotosutens ans
yCTPaHEHUs1 HENCMPAaBHOCTU

Mpynna owmnb6ok «DMA...» BKnovyaeT cneayrolime coooLeHuUs:

«x S #06 DMA 1 UM»
O6HapyxeHa owmnbka B paboTe npoLeccopa N3MepuUTENbHOro MOAYIs.

«x S #07 DMA 2 UM»
O6HapyxeHa owmnbka B paboTe npoueccopa N3MepuUTerbHOro Moayss.

«x S #08 DMA 3 UM»
O6HapyxeHa owmnbka B paboTe npoueccopa N3MepUTENbHOIO MOAYIS.

Ne Bo3MOXHble NpUYMHbI Cnocobbl ycTpaHeHus

1 |cbown B paboTe BCcneacreune cbpocuTb NUTaHWe pacxogomMmepa
3NEKTPOCTaTNYECKOM NMOMEXM

2 |BbIxog M3 CTPOSsi Npoueccopa obpaTtutbca B CL| nsrotosutensa gns
N3MEpPUTENBHOIro MoAYrs YCTPaHEHMS1 HEUCNPaBHOCTM

Mpynna ownbok « AL UM DRDY...» BKno4aeT cneayrowme coooLeHums:

«x S #09 ALNMN UM DRDY1»
O6HapyxeHa owmnbka B padote AL nsmeputensHOro mogyns.

«x S #10 AU UM DRDY2»
O6HapyxeHa owmnbka B pabote AL namepurtensHoro moaynsi.

Ne B0o3MOXHble NPUYMHbI Cnocobbl ycTpaHeHus

1 |cbown B paboTe BCcneacreune cbpocuTb NUTaHne pacxogomMmepa
3NEKTPOCTaTNYECKOM NMOMEXM

2 |BbIxog 13 cTpos AL Ha nameputensHom |obpatutbes B CL| nsrotoButena ans
mopayne YCTPaHEHUs1 HEMCMPaBHOCTU

Mpynna owmnbok «ALIIM UM Kop ...» BKIOYaeT cneayrowme coobLLeHUs:

«x S #11 AUN UM kopa T»

3acmkcupoBaH  HECOOTBETCTBYHOLLMIA  YpPOBEHb  CUrHama Ha  U3MepUTeribHOM

TepMopesancTope.

«x S #12 AUMN UM kog R»
3admKcupoBaH HECOOTBETCTBYIOLLNIA YPOBEHb CUTHarNa Ha 3TarnoHHOM Pe3ncTope.
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Cuetunkm-pacxogomepbl maccosble ANIMETPO-®nomak

«x S #13 AUM UM koa U»
3aduKenpoBaH HECOOTBETCTBYIOLMI YPOBEHb CUrHana npu U3MepeHUn COMpOTUBMEHUS
npoBsoja.

Ne

Bo3MOXXHble NpUYUHbI

Cnocobbl ycTpaHeHus

1

He NogkntoyeH (HenpaBubHO
NOAKIOYEH) AaTUnK

npaBuIibHO NMNOAKITHYUTL AAaTHUK

2 |BbIxog 13 cTposi AL Ha nameputenbHom |obpatutbcs B CL| nsrotoButensa aons
mopayrne yCTpaHeHUs1 HeUCNpPaBHOCTU
3 |BbIXOA U3 CTPOS AaTymKa obpaTtutbca B CLL| nsrotosutensa ons

YCTpaHeHUndA HencnpaBHOCTU

Mpynna ownbok «ALIIM UM ...» BKnovaeT cneayrowime cooodLeHus:

«x S #14 AUN iTs»
3adhmKkcmpoBaH HECOOTBETCTBYIOLLMIA YPOBEHb TeMnepaTypbl Ha nnaTe U3MepuTeENbHOro

Moz

Vigl:}

Ne

Bo3moxHble NMPUYUNHbI

Cnocobbl ycTpaHeHus

1

N3MepuUTENbHbIN MoayNb NeperpeT unm
nepeoxnaxaeH

obecneunTb HopMarnbHble
TemnepartypHble ycrnoBus ans paboTbl
N3MepUTENbHOIO MOAYNS

BbIxof 13 ctpost AUl Ha nsmeputensHom
moayne

obpartutbca B CL| nsrotoButens ons
yCTpaHEHNs1 HEMCMPaBHOCTU

«x S #15 AUIN aVm»
3admKcMpoBaH HECOOTBETCTBYIOLLMI YPOBEHb CUrHana Bo30Y)XOEHWUS Ha AaTymKe.

Ne Bo3MOXHble NpUYMHbI Cnocobbl ycTpaHeHus

1 |He nogkno4yeH (HenpaBuIibHO NpaBUNbHO NOAKHYNTL AaTYMK
NOAKIOYEH) AaTumK

2 |3HaunTenbHOE yXyalweHue YCTPaHUTb HeJOCTaTKM NOTOKa
XapaKTePUCTMK NOTOKA cpefbl B AaTUMKe
(HeogHOpPOOHOCTH, NY3bIPK)

3 |oTnoxeHue rpasu B TpybonpoBoae ounCcTUTL TPyOonpoBoa AaTymka
Aatyvka

4 |4pe3mepHble BUbpauum nnu ygapsl no YCTPaHUTb BHELLHEEe BO3AeNCTBME Ha
AaTymky AaTynK

5 |Bbixog ua ctposa AL Ha nameputensHom |o6paTtutbea B CLL narotoButens ans
mogayrne YyCTpaHEHUs1 HEUCNPaBHOCTU

6 |BbIXO4 M3 CTPOSA AaTymKa obpatutbcsa B CL| nsrotosutena aons

yCTpaHeHUs1 HeUCNpPaBHOCTU
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Cuetunkm-pacxogomepbl maccosble ANIMETPO-®nomak

«x S #16 AL diag»
3aduKcnpoBaH HECOOTBETCTBYIOLLMI YPOBEHb KOHTPOMBHOIO CUrHana ot Aaryuka.

Ne Bo3aMOXHble NpUYmHbI Cnocobbl ycTpaHeHus

1 |He nogknoyeH (HenpaBWbHO NpaBUNbHO NOAKMHYNTL AATYMK
NOAKIIOYEH) AaTUmK

2 [Bbixog 13 cTtpos AL Ha nameputensHom |obpatutecs B CL| nsrotosutensa ans
mopayrne yCTpaHeHWs1 HEMCNPaBHOCTU

3 |BbIxog 13 cTpost AaTuMKa obpatutbes B CL nsrotosutens ans
yCTpPaHEHUs1 HENCMPaBHOCTH

Mpynna ownbok «MM: amnn. ...» BKNno4vaeT cneayrowme coooLeHuns:

«xX S #17 AM: amnn. X»
3acmKcmMpoBaH HECOOTBETCTBYIOLLNIA YPOBEHb aMNINTYAbl CUrHanNa ¢ garyuka.

«xX S #18 UM: amnn. Y»
3admKcmMpoBaH HECOOTBETCTBYOLLNIA YPOBEHb aMNNIUTYAbl CUrHana ¢ garyuka.

Ne Bo3MOXHble NpUYMHbI Cnocobbl ycTpaHeHus

1 He NOoAKIto4YeH (HeﬂpaBI/IJ'IbHO npaBuIibHO NMNOAKITHYNTb AaTHUK
I'IOD,KJ'IIO‘-IeH) OaTynK

2 |3HauuTenbHOE yxyaleHune YCTPaHUTb HEOOCTAaTKM NOTOKA
XapaKTepPUCTMK NOTOKA Cpefbl B AaTUMKe
(HeoagHOpPOOHOCTH, Ny3bIPK)

3 |oTnoxeHwue rpsisu B Tpy6onposoae OYMCTUTb TpyGOoNpoBOa AaTymka
AaTynka

4 |4ype3amepHble BUOpaLmM unm ygapbl no yCTpaHWUTb BHeLLHee BO34eNCTBME Ha
AaTUYnKy AaTymK

5 |[BbIxog U3 cTPOSt 3NEKTPOHHBIX obpaTtutbes B CL| nsrotosutens ans

KOMIMOHEHTOB Ha U3MEepUTErIbHOM MoAyne | yCTpaHeHNA HeNCNpPaBHOCTA

6 |BbIxog U3 CTPOS AaTymka obpatutbes B CL| narotoButens ans
YCTPaHEHUSI HEUCMPABHOCTY

«x S #25 KoHTp.cymma»
KoHTponbHasa cymma BHyTpeHHero 0O mogynsa npoueccopa He COOTBETCTBYET 3a4aHHOWN.

Ne Bo3MOXHble NPUYMHbI Cnocobbl ycTpaHeHus

1 |cbown B paboTe BCcneacreune cbpocuTb NUTaHne pacxogomMmepa
3NEKTPOCTaTNYECKOM MOMEXM

2 BbIXO4 U3 CTPOA MOAYIA npoueccopa O6paTI/ITbC$I B CLl na3rotoBuTeNna an4a
YCTpaHeHnda HencnpaBHOCTU

Mpynna own6ok «OWwWKMGKN B NapameTpax» BKIOYaeT crneaylolme coobLieHus:

«x S #30 CeHcoOp AaHH.»
Owwnbka B NnapameTpax garynka.

«x S #31 TexHon. gaH.»
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CueTtunkm-pacxogomepbl maccosble AJIMETPO-®nomak

Owwnbka B TEXHOMOMMYECKNX NapaMeTpax gaTyuka.

«x S #32 U3mep. fgaHH.»
Owmnbka B n3mepsieMbix napameTpax.

«X S #330T1TA. KOMMNOH.»
Owunbka B BbIYNCIIEHHbIX 3HAYEHUAX OTAENbHbIX KOMMNOHEHTOB M KOHLEHTPaLNN.

«x S #34 CuctemMHble A4.»
Owmnbka B CUCTEMHbIX NapameTpax.

«x S #35 Kanubpos.a.»
Owwnbka B napameTpax NMMHENHON KOPPEKLINN.

«x S #36 ucn. gaHHbIe»
Owwnbka B napameTpax HaCTPOWKN ANCTIIES.

«x S #37 CymmaTop.Aa.»
Owwnbka B HaAcCTpoKrikax napamMeTpoB CyMMaTOpPOB.

«x S #38 Bbixoa 1 o.»
Owwubka B HacTporkax Beixoga 1.

«x S #39 Bbixoa 2 o.»
Owwnbka B HacTporkax Beixoga 2.

«x S #40 Bbixoa 3 o.»
Owwnbka B HacTponkax Beixoga 3.

«x S #41 Tok.BbIXoa A4.»
Owwmbka B HacTporikax TOKOBOro BbIXo4a.

«Xx S #42 uc.Bxoabl A4.»
Owmnbka B HACTpOMKax AUCKPETHbLIX BXOAOB.

«X S #43 KoHd.koHL.A.»
Owwnbka B napameTpax OTAENbHbIX KOMMNOHEHTOB.

«X S #44 KoHd.HART a.»
Owwnbka B napameTpax obuien koHpurypaumm HART.

«x S #45 KoHdp.Catch g»
Owwnbka B napameTpax koHUrypawumm 3axsarta gaBneHus.

«X S #46 KoHd.Burst o»
Owwunbka B napameTpax koHcpurypauum Burst-coobLyeHui.

Ne B0o3MOXHble NPUYMHbI Cnocobbl ycTpaHeHus

1 |cbon npu 3anmMcu 3Ha4YeHUN NapamMeTPOB |C NMOMOLLbH 3KPAHHOIO MEHIO UMK

B MN3Y cepBucHou nporpammbl CorService
NMOBTOPHO 3aaTb 3HAYEHUEe napameTpoB
COOTBETCTBYIOLLEN Ipynmbl

2 |BbIXOA M3 CTPOSI ANEKTPOHHbIX obpaTtutbes B CLI nsrotoButens ans
KOMMOHEHTOB MOAYNSA NpoLeccopa YCTPaHEHUS1 HENCMPABHOCTY
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Cuetunkm-pacxogomepbl maccosble ANIMETPO-®nomak

«x S #50 Tepmoga. LIAI»
3HauyeHne Temnepatypbl LIAMN, paboTtarowero B mMogyne npoueccopa, BbIXOOUT 3a
OvanasoH JoNYCTUMbIX TeMnepaTyp.

Ne Bo3aMOXHble NpUYmHbI Cnocobbl ycTpaHeHus

1 |neperpesB LAl n3-3a CNULLKOM BbICOKOM |NOMECTUTb MOAYSIb nNpoLeccopa B
TemnepaTypbl OKpyXatoLLen cpeabl noaxoasiime ycnosus
BHYTPW MoAyrns npoueccopa

2 |BbIxog 13 cTpos LA obpartuTtbcsa B CL| nsrotoButensa aons
YyCTPaHEHNs1 HEMCMPaBHOCTU

CucmemHblIe npedynpexoeHus
«! S #01 BknroyeHue»

Ne Bo3MOXHble NPUYMHbI Cnocobbl ycTpaHeHus

1 |vMaeT npouecc nepBoHaYanbHOro 3anycka |4oXA4aTbCst OKOHYaHWA 3arpy3ku
N3MepUTENBHOIO MOAYNS M BbIXxoaa
AaTymka Ha pabounin pexmm

Mpynna npeaynpexaeHun «Pexxum cuMynsaumm» BKIOYaeT crieaylowme coobLeHus:

«! S #02 Pukc.BbIxoq 1»
YHuBepcanbHbIM BbIxog 1 He oTobpaxkaeT 3HayeHMe Ha3HaYeHHOW eMy BeriMYMHbI, T.K.
BbIXog paboTaeT B pexmme cMmynsiumm

«! S #03 Pukc.BbIXoq 2»
YHuBepcanbHbI BbIXO 2 He oTobpakaeT 3HayeHMe Ha3HaYeHHOW eMy BEeSIMYUHbLI, T.K.
BbIXxog paboTaeT B pexmme cMmynsiumm

«! S #04 dukc.BbIXoq 3»
CocTosiHMe cCTaTyCHOro Bbixoga 3 He COOTBETCTBYET 3HAYEHUIO Ha3HA4YeHHOW emy
BEITMYUHBI, T.K. BbIXO4 paboTaeT B pexume CUMynsumu.

«! S #05 PUKC.TOK.BbIX»
ToKOBbIN BbIXOA4 HE OTOOpaXkaeT 3HadYeHWe Ha3HaYeHHOW eMy BENWYUHBI, T.K. HaXo4uTCs B
peXnMe CUMynaumu.

Ne Bo3MOXHble NpUYMHbI Cnocobbl ycTpaHeHus

1 |BbIXxog paboTaeT B pexvme CUMynauum BbIKIMIOYUTE PEXUM CUMYIALMN, C
NOMOLLIbIO 9KpaHHOro MeHto nnu MO
CorService

«! S #10 ErrorCdcld»
HeuncnpaBHOCTb EMKOCTHbIX KHOMOK. BnnsieT Tonbko Ha paboTy ¢ KHOMKaMu.

Ne Bo3aMoOXHble NpnYmHbI Cnocobbl ycTpaHeHus

1 |npeBbllLleHNe NapaMeTpoB OKPYKatoLlen |BbIKIHOYNTb M MOBTOPHO BKIOYUTL
cpefbl Mo 3reKTPOMarHMTHOM nuTaHue

COBMECTMMOCTM (3NEeKTpocTaTUyeckume
paspsiabl 1 npo4yee)
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Cuetunkm-pacxogomepbl maccosble ANIMETPO-®nomak

Bo3aMOXHble NpUYmHbI

Cnocobbl ycTpaHeHus

BbIXOZ, U3 CTPOS 3rieMeHTa Moayrs
aucrnnes

obpartutbesa B CL| nsrotoButens ans
YyCTpPaHEHMUs1 HEUCNPaBHOCTM

«! S #11 ErrorCdcint»
HapyweHus B paboTe eMKOCTHbIX KHOMOK. [1pn coxpaHeHun yHKLMOHNPOBAHUS KHOMOK
[onycKaeTcs ganbHenwas akennyataums.

Ne Bo3aMOXHble NpUYmHbI Cnocobbl ycTpaHeHus

1 |npeBbllweHVe NnapaMeTPOB OKpYXatoLLen |BbIKMOYUTb U MOBTOPHO BKIIOYUTb
cpeabl MO 3reKTPOMarHMTHON nuTaHue
COBMECTUMOCTMU (3neKkTpocTaTnyeckue
paspsagbl u npovee)

2 |BbIXxOA M3 CTPOS 3MeMeHTa Moayns obpaTtutbca B CLL nsrotosutensa ons

auncnnesa

YCTpaHEeHUndA HencnpaBHOCTU

«!S #12 KnaB He Hana»
EMKOCTHbIE KHOMKN HEe OBGHapYXeHbl. YCTaHaBNMBAETCA NPU BKNKOYEHUN NMUTAHNS.

aucrnnesa

Ne Bo3aMOXHble NPpUYMHbI Cnocobbl ycTpaHeHus

1 |npeBbllweHMEe NapaMeTPOB OKPYKatoLEN |BbIKMOUYNTL U MOBTOPHO BKIHOYUTb
cpeapl Mo 3MeKTPOMarHUTHOM nuTaHne
COBMECTUMOCTM (dneKkTpocTaTnyeckue
paspsaabl U npoyee)

2 |[mopgynb gucnnesi NoXo NOAKMYEH NN |NPOBEPUTL NOAKMOYEHNE MOAYNSA
He NoAKIoYeH avncnnes

3 |BbIXOA U3 CTPOS AneMeHTa Moayns obpaTtutbca B CLL| nsrotosutensa gns

yCTpPaHEHUs1 HENCMPaBHOCTU

«!S #13 Oncn He Hang»
He yoanocb naeHtudomumnpoBatb TMN gUCnes.
OTKMOYEHbI. YCTaHaBMMBAETCS NPU BKNKOYEHUW NUTAHUS.

EMKOCTHbIE KHOMKM Takke byayT

aucnnes

Ne Bo3MOXHble NpUYMHbI Cnocobbl ycTpaHeHus

1 |npeBbllweHVe NnapaMeTpPOB OKpYXatoLLen |BbIKMOYUTb U MOBTOPHO BKIIOYUTb
cpeabl NO 3NeKTPOMarHUTHON nnTaHue
COBMECTUMOCTU (dneKkTpocTaTnyeckue
paspsagbl U npoyee)

2 [mopynb gucnnes Nroxo MNOAKIMYEH NN |NPOBEPUTL NOAKMYEHNE MOOYNS
He NOAKIIHYeEH ancnnes

3 |BbIXoa 13 CTPOSA arieMeHTa Moayns obpaTtutbca B CLL| nsrotosutensa gns

YCTpaHEeHUndA HencnpaBHOCTU
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Cuetunkm-pacxogomepbl maccosble ANIMETPO-®nomak

«!' S #15 Kopp. nnoTH.»
He yganocb nocyntaTtb KYCOYHO-TIMHEVHYIO KOPPEKLMIO NIIOTHOCTM.

Ne Bo3aMOXHble NpUYMHbI Cnocobbl ycTpaHeHus

1 |NpeBbilLeHNe NapaMeTpPoB OKPYKatoLLen |BbIKIHOUYNTL M MOBTOPHO BKIOYUTL
cpeabl Mo 3reKTPOMarHMTHOM nuTaHue

COBMECTMMOCTM (3NeKTpoCcTaTUyeckne
paspsiabl 1 npo4ee)

2 |HeBepHO 3afaHbl NapameTpbl KyCo4Ho-  |obpaTtutbes B CL| nsrotoBmTens ans
NIMHEHOWN KOPPEKLMM NINOTHOCTY yCTPaHEHUs1 HENCMPAaBHOCTU

«! S #17 OGHyneHwme...»
[MpounssoanTcsa npouenypa HaCTPOMKN HyN4.

Ne Bo3aMOXHble NpUYmHbI Cnocobbl ycTpaHeHus
1 |maeT npouecc obHyneHns AoXOaTbCs 3aBepLUeHns npouecca
0OHyneHus

«!' S #19 HART 6ydc.man»
He xBatnno mecta B bydepe npu popmmpoBaHum oteeta Ha 3anpoc no HART.

Ne Bo3MOXHble NpUYMHbI Cnocobbl ycTpaHeHus

1 |HeoGxoammas anuHa ansa popmMmpoBaHns |nepesanyctuntb npotokon HART (cmeHomn
otBeta HART 6onblue nmetowlerocs MNPOTOKOMa B MEHI0)
Bydepa

«!' S #19 ®Pukc. nepem.»
OpaHa My HeCKOMbKO NePeMEHHbIX YCTPONCTBA CUMYMIMPYHOTCA U UX 3HAYEHUSA He
COOTBETCTBYHT N3MEPEHHBIM.

Ne B0o3MOXHble NPUYMHbI Cnocobbl ycTpaHeHus
1 |BKNIOYEHA CUMYTIALNS NEPEMEHHBIX a) OTKIMIOYUTD CUMYMSILMIO NEPEMEHHbIX
yctpounctea no Modbus nnn HART yCTpoucTBa
0) BbIKNIOYNTb M MOBTOPHO BKITHOYNTD
nuTaHve

«! S #23 3anyck UM»

Ne B0o3MOXHble NPUYMHbI Cnocobbl ycTpaHeHus

1 |OT M3MepUTENbHOIrO MOAYNS HE MOryT AOXOATbCSA OKOHYaHUS 3arpy3ku
OblTb NOMy4YeHbl NepPBUYHbIE AaHHbIe, TaK |M3MEepPUTENBLHOIrO Moayns

Kak OH Oblf nepesarpy>KeH 1 HaxoauTcs
Ha cTaguy MHUUManu3aumm
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Cuetunkm-pacxogomepbl maccosble ANIMETPO-®nomak

Owubku npouecca

«x P #02 Husk.yp.nuT.»
YpOBEHb HaNpPsKeHUsA NUTaHUA HeAOCTATOMEH AN NpaBuIibHOM paboThbl pacxogomepa.

Hanps>XeHna nntaHng

Ne Bo3aMOXHble NpUYmHbI Cnocobbl ycTpaHeHus

1 |CHWXEeHWe HanpsKeHUst NMTaHnus BOCCTaHOBUTb HEOOXOAMMOE HanpsiKeHne
NUTaHMsa pacxogomepa

2 |BbIXO4 M3 CTPOS AeTeKTopa YPOBHS obpaTtutbca B CLL| nsrotosutensa gns

yCTpPaHEHUs1 HENCMPaBHOCTH

«x P #03 Pa3p. notoka»

OeTtekTop paspbiBa NoToka 3aduKcupoBan paspbiB NOTOKA.

CKOHUIrypupoBaH

Ne Bo3aMOXHble NpUYmHbI Cnocobbl ycTpaHeHus
1 |NNOTHOCTb M3MEePSEMON cpeabl Bbilwsia  |a) NPOBEPUTL 3amnOfTIHEHHOCTb
3a AmanasoH, 3aflaHHbI KOHUrypaumen |pacxogomepa
AeTeKkTopa paspbiBa NOTOKa 0) N3MeHUTb KOH(pUrypaumo getekropa
paspbliBa NOTOKa B COOTBETCTBUM C
pabouein cpeaon nnu OTKNIYNTL ero
2 |OeTekTopa paspbiBa NOTOKA HEBEPHO N3MEHNTb KOHGUIrypauuio geTektopa

paspbliBa NOTOKa B COOTBETCTBUMU C
paboyen cpeaon unu OTKMYUTb ero

lpedynpexdeHusi npoyecca
«! P #01 Benuk mac.p.»

3HayeHne maccoBoro pacxofa npesbillaeT AOMNYCTUMOE 3HAYEHNEe, YKa3aHHOe B
napamMmeTpax garyuka.

Ne B0o3MOXHble NPUYMHbI Cnocobbl ycTpaHeHus

1 |maccoBbln pacxo npesbilaeT YMEHbLUMTb MaCCOBbIN PacXos
A0NycTUMOE 3Ha4YeHue onga aaTymka

2 |HenpaBurbHO HACTPOEHO NpefesibHoe obpaTtutbca B CLL nsrotosurtens gns
3HayYeHWe MaccoBOro pacxofa AatyvMka  |yCTpaHeHusi HeUCNpPaBHOCTU

«! P #02 Anan.temnep.»
3amepeHHOEe 3HaYeHrEe TemnepaTypbl BbIXOAUT 3a ANana3oH 4ONYCTUMbIX 3HAYEHWA.

Ne B0o3MOXHble NPUYMHbI Cnocobbl ycTpaHeHus
1 |BHELWHME ycnosus u/unn namepsiemas BEPHYTb TEMNEpaTypy U3MepseMOm
cpefa Bbi3Banu neperpes/nepeoxna- cpeabl B 4ONyCTMMbIe npeaensl n/vnm
XOEeHWe aatymka pacxogomepa YCTPaHUTb BNUAHNE BHELUHWNX YCIOBUIA
2 |[HapylwweHa uenocTHOCTb JIMHUKN CBA3U BOCCTaAHOBMWTb JIMHWNIO CBA3M
MeXay namepuTenbHbIM MOAYNEM U
AaTYNKOM
3 |BbIXOA U3 CTPOS n3mMepuTensHoro moayns |obpatutecs B CL| nsrotosutensa ans
YCTPaHEHNS1 HEMCMPaBHOCTU
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Cuetunkm-pacxogomepbl maccosble ANIMETPO-®nomak

Mpynna npeaynpexaeHnn «Hactponka uMNynbCHOro BbiXxoga» coaepXuT
cneayrowme coobLeHuns:

«! P #11 Bbix1:3ana3g.»

Mpouecc Bblaaum UMMynNbCOB 3anasabiBaeT 6onee 4yeM Ha 0,5 cekyHabl, NpuYyem Bbloaya
MUMMYNbCOB B AAHHbIA MOMEHT MAOET NPeaenbHO MAOTHLIM NMOTOKOM C NEePUOAOM paBHbIM
2* PFSp PulseWidth [mc].

Ne Bo3aMOXHble NpUYmHbI Cnocobbl ycTpaHeHus

1 HernpaBuJibHaA HaCTpOVIKa MMNYINbCHOINO | YMEHbLUUTb LWNPUHY NMnyribca nUin
BbiXoaa YBEIMMYNTb LUEHY nMNyrbca

«! P #12 Bbix1:3an>6yc»

YcTaHaBnuBaeTcsa Bcerga nocrne npegynpexaeHus P#11, ykasbiBaeT Ha TO 4TO, Npouecc
BblAayn UMNYnbCOB YXXe 3anasabiBaeT 6onee 4em Ha 2 CeKyHAbl — HEBbINYLLEHHbIE
UMNYIbCbl HAKANIMBAKTCA BO BHYTPEHHEM CyMMaTope.

Ne Bo3aMOXHble NPUYMHbI Cnocobbl ycTpaHeHus

1 HernpaBuJibHaA HaCTpOIZKa MMNYINbCHOINO | YMEHbLUUTb LWUPUHY nMnyribca nUin
BbiXoaa YBEIMNYNTb LUEeHY nMnynbca

Mpynna npeaynpexaeHnn «PaboTta BbIXOAOB B UMMNYJNIbCHOM PeXUMe» COAEPXKUT
cneayrowme coobLeHns:

«! P #13 Bbix1:6ydep n»

MMnynbCHbIM Bbixog paboTaeT B koMneHcaumoHHoM pexume. OTobpaxaemas BenvynHa
HenpepbiBHO MMEET oTpuuaTtenbHble 3HadeHuss Gonee 60 cekyHA, BCRNeACTBME 4ero
oTpuUaTenbHble 3HAYEHUS CBSI3AHHOW BENMMYMHBbI HE MOryT OblTb CKOMMEHCMPOBaHbI 3a
CYET YMEHbLUEHUS NOMNOXNUTENbHBIX NP (POPMUPOBAHUN BbIXOAHOIO CUrHana.

«! P #41 Tok:6ydep n.»
Cwmbicn npegynpexaeHns aHanormded «! P #13», TonbKo 15 TOKOBOro BbIXoaa.

Ne B0o3MOXHble NPUYMHbI Cnocobbl ycTpaHeHus
1 |oToGpaxaemasn BeNnnYMHa MOXET CMEHUTb peXum paboTbl MMMNYNbLCHOTO
npvHMMaTh oTpuuaTenbHble 3Ha4yeHns B |(TOKOBOrO) BbIXxo4a Ha oTobpakeHue
TeyeHne 6onee 60 cekyHn, TONbKO MONOXMUTENbHbBIX UK TOMNBKO
oTpuuaTernbHbIX 3Ha4YeHU

«! P #42 OrpaH. T.BbIX»
PacyeTHOe 3HauyeHMe Toka ANs TOKOBOrO BbIXOA4a BbIXOAUT 3a npedensl AuanasoHa
gonyctumblx 3HadeHun (ot 3,8 MA go 20,5 mA).

Ne Bo3amMoXHble NpnYmHbI Cnocobbl ycTpaHeHus
1 |HenpaBurbHas HacTpownka TOKOBOIro B HACTpOMKe TOKOBOrO Bblxo4a
BbIXO4a napameTpsbl Bl n HIMW npueectn B
COOTBETCTBME AnanasoHy n3mepaemMon
BEMUYMHbI

Npynna npepynpexaeHun «lepenonHeHMe CyMMaToOpoOB» COAEPXKUT crieayloliue
coobOLleHun:
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«! P #61 Cym1: Z > Makc»

3HadeHne napametpa SumOverflow1 npeBbICUNIO MakCMManbHO 3HAYeHue ANs AaHHOro
napametpa $|SumOverrow1| > 16777215). T.0., obwasa BenuynHa cymmartopa GonbLue,
yem =1,6*10™.

Ne Bo3aMOXHble NpUYmHbI Cnocobbl ycTpaHeHus
1 |HenpaBurbHO HACTPOEHbI eAUHULIbI NpaBUNbHO HAaCTPOUTb eANHNLbI
n3mepeHunsa ansa cymmatopa 1 n3mepeHus
2 |eOuHuUbl HACTPOEHbI NPaBUIbHO, U cbpocutb cymmarop
CyMMaTOp HaKoMun MakcumarnbHoe
3HaveHune

«! P #62 Cym2: Z > Makc»
AnanornyHo npeaynpexageHunto «Cym1: ¥ > Makcy» TonbKo 45151 BTOPOro cymmaropa.

«! P #63 Cym3: Z > Makc»
AHanornyHo npegynpexaeHuto «Cym1: £ > Makc» TOnbKO A45s TPeTbero cymmaropa.

«! P #64 Cym4: Z > Makc»
AHanornyHo npegynpexaeHuto «Cym1: £ > Makc» ToNbKO ANng 4eTBepToro cymmaropa.

I'pynna npe,qynpe)K,quMﬁ BblHYUCJIEHUA KOHUEeHTpaunum n otaesibHbIX KOMMNOHEHTOB:

«! P #70 UC: temn KITA»

3HayeHne Tekyllehn M3MepeHHOM TemnepaTtypbl cpefbl (CMecu) BbILWO 3a rpaHuLb
3a4aHHOr0 KYCOYHO-NIMHEWHOrO AuanasoHa UueneBon cpegbl (TONbKO ecnu  MeTof
annpokcumaumm uenesomn cpenbl «KJTA»).

Ne Bo3MOXHble NpUYMHbI Cnocobbl ycTpaHeHus

1 |BbIXOA TEMMNepaTypbl CMECU 3a AnanasoH |NpoBepuTb NapamMeTpbl npoLecca,
KJ1A ueneBon cpefbl (qnanasoH NPUHATE Mepbl MO BO3BPALLEHUIO
HaCTPOEH NpaBUSbLHO) TemnepaTtypbl cmecu B ananasoH KITA

LeneBsoun cpeapl

2 |HenpaBunbHO HacTpoeH amManasoH KA  |a) npusecTtu ananasoH KJ1A uenesom
LieneBov cpepbl cpenpbl B COOTBETCTBUE 3HAYEHUIO
n3mepsieMon Temnepartypbl cpeapl
0) OTKNIOUNTL (PYHKLNIO BbIYUCTIEHUS
KOHLEHTpaumm

«! P #71 CH: Temn KJ1A»
Mpu4mHbl 1 cnocobbl ycTpaHeHnsa aHanornyHo «! P #70» Tonbko Ans cpefbl-HOCUTENS.

«! P #72 KoHuU. orpaH.»
OfHO MM HECKOMBKO 3HAaYeHUn KOHUeHTpaLummn 66110 orpaHn4eHo (0..100%).

Ne Bo3MoHbIE MPUYUHBI Cnocobbl ycTpaHeHus

1 |HenpaBUNbHO CKOHPUIYPUPOBaHbI a) ucnpaBuUTb KOHMUrypaLmio cpea, Tak
napameTpbl annpoKcMmMaLun LeneBom 4TOObI TEKYLLEE M3MEPSIEMOE 3Ha4YeHne
cpeabl U/vnu cpeabl-HocuTens NNOTHOCTX Nonaaano B AvanasoH

NNOTHOCTEWN OTAENbHbIX KOMMOHEHTOB
6) OTKMIOYMTL PYHKLMIO BbIYUCTIEHUS
KOHUEHTpaumm
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«! P #80 NMpo6GK. noTOK»
[eTekTOop paspbiBa NoTtoka 3adukcupoBan nNpobkKy B MOTOke (My3blpb rasa B MOTOKe
XNOKOCTN UINN XXMAKOCTb B NMOTOKE rasa).

Ne Bo3aMOXHble NpUYMHbI Cnocobbl ycTpaHeHus
1 |@aT4mk pacxogomepa He NOMHOCTbIO NPOBEPUTb 3aMOfIHEHHOCTb AaTvMKa
3anorHeH nsmepsieMon cpeaom pacxogomepa
2 |n3mepsiemas cpena (KMAKOCTb) NPVHATE MEPbI MO YCTPAHEHWUIO
COAEPXKUT CAINLLIKOM MHOrO ra3a unm nonagaHus rasa B nsamepsieMyto cpeay
HaobopoT, n3mepsiemas cpeaa (ras) (Mnun ycTpaHuTb NnonagaHue XnaKkocTn B
COAEPXKUT CNULLIKOM 60MbLION NPOLEHT  |M3MepsieMbll ras)
Braru
3 |HeBepHasa KOHUrypauus getekropa a) ncnpaeBuTb KOHUrypaumo getekropa
paspbiBa NOTOKa pas3pbiBa NOTOKa (pacwmpuTb
A0NYyCTUMbIN AManasoH)
0) OTKNIOYNTL OETEKTOP paspbiBa NOTOKa

«! P #82 Ow.3axBs.naBn»
Owwunbka 3axBaTa gasnenusa no HART.

Ne Bo3aMOXHble NPpUYMHbI Cnocobbl ycTpaHeHus

1 |@aTyuk gaBreHusi, C KOTOPOro NpPoBEPUTb NOAKMNIOYEHNE AaTUMKa
NpoOn3BOANTCS 3axBaT, He NOAKMYEH UNn | faBneHus u koHdpurypauuo HART-WnHbI
HeBepHO nogknoveH Ha HART wiunHy

2 |paTyuk gaBneHust HeucrnpaseH NpoBepPUTbL NCNPABHOCTbL JaTyuKa
Jasnenus ¢ nomouibio HART-
KomMMyHukatopa unu gpyroro HART-
macTepa

3 |B (pyHKUMKM 3axBaTa 3agaHbl HEBEPHbIE npoBepuUTb NOEHTUDUKALNOHHbIE JaHHbIE
NOeHTUMMKALUNOHHbIE JaHHbIE AaTyMKa |4gaTymKa gaBreHus n 0O6HOBUTL

AaBneHuns (TonbKo ANns pexuma «3axesaT |KoHurypauuo oyHKLUK 3axBaTa

oteeTa [0»)

4 |HeBepHas KOHUrypaunsa yHKUnmn NPUBECTU KOHUrypauuo yHKLNN
3axBaTa AaBneHus 3axBaTa B COOTBETCTBUE C
KOHpUrypaumen gatynka gasneHust
5 |HeBepHasa KOHUrypaums gatymka NPUBECTM KOHGUIrypauuio gartymka
AaBreHus AaBrneHnsi B COOTBETCTBUE C
KOHdpUrypaumen yHKLMM 3axsaTta
AaBneHus

6 |BcTaTyce Aaryvka 4aBMneHUs yCTAHOBIEH |YCTPaHUTb HEUCNPABHOCTb AaTumMKa
dnar «Malfunction» (HeumcnpaBHOCTb) AaBreHus

NN 3axBavyeHHOEe 3HaYeHne AaBneHns
nmeert ctatyc «Bad» (nnoxoe 3HayeHne)

7 eOnHNLUbl n3aMepeHna 3axBa4eHHOro N3MEHUTb eJnHULIbI U3MEepPEeHNA Ha
JaBJiIeHNA HE nogaepXnBaroTCA JaTt4yunke gaBneHnda Ha nogaepXxmnBaemblie
pacxoaomepom
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«! P #86 Temn.aneKkTp.»
TemnepaTypa aneKkTPOHHbIX NfaT BHYTPM MOAYNsS Mpoueccopa Bbilwna 3a AONyCTUMble
3HaYeHUs.

CueTtunkm-pacxogomepbl maccosble AJIMETPO-®nomak

Ne

Bo3MOXXHble NPUYUHbI

Cnocobbl ycTpaHeHus

1

BHELLHWE YCNOBWS Bbi3Banu
neperpes/nepeoxnaxaeHne moayns
npoueccopa

MPUHSATL MEpPbI MO YCTPaAHEHUIO
BNUSIOLLMX (DAKTOPOB - 3aLLMTUTb
SMNEKTPOHHBIN BrIOK OT MCTOYHWKOB
HarpeBsa 1M Hao6opoT, NTOMECTUTb ero B
oTannMeBaemoe nomMelleHne

BbIXO4 U3 CTPOA MOAYIA npoueccopa

obpartutbesa B CL| nsrotoButens ans
YCTPaHEHMUs1 HEUCNPaBHOCTM
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HYepmex cpedcmb B3psibozawums
[TacnopmHo-CEQMUPUKAYUOHHBIE MAD/LYKY

PucyHok [1.1 - YepTex cpeacTs B3pbIBO3ALUNTLI; NUCT 6
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PucyHok [1.2 - YepTex cpeacTs B3pbIiBO3aALLNTbI; NUCT 1
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PucyHok [1.2 - YepTex cpeacTB B3pbIBO3ALUNTLI; NIUCT 2
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PucyHok [1.3 - YepTex cpeacTs B3pbliBO3aALWLNUTLI; NUCT 1
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PucyHok [1.3 - YepTex cpeacts B3pbIBO3ALUNTLI; NIUCT 2
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NMpunoxeHune E — Kabenun coeanHntensHble
Kabenb ans coegnHeHuA gatymka € usmMmepuTtesibHbIM Mmoayrnem
Kabenb ons nogknioveHnsa gaTymka noctaBnsieTcsl ¢ pacxogoMepoM.

MoaroToBka kKabens K MOHTaXY: 3a4MCTUTb BHELUHIOW MU30MALMI0 U BHELUHUA 3KpaH
13 donbrin NnpUMepHo Ha 120 MM OT KoHUa kabens.

Mpw noaroToBke kabens Ans NOAKNONEHUS K AaTYMKY, KOTOPbIA HE MMEET CUMOBOIO
3a3eMIieHns1, OTpe3aTb MHOTOXMITbHbIV 0OLLMIA pEeHaXHbIN NPOBOAHMK (fanee no TekcTy —
APEeHaXXHbI NPOBOA) MO YPOBHIO BHELLHEN N30onsummn kabens.

NHavBuayanbHble 3KpaHbl BUTLIX Nap OTAeNUTb OT NPOBOAOB U OTpe3aTtb, OCTaBUTb
TONMbKO NPOBOSOYHbIE XUIbl. [TPOBOOYHbIE XUMbl CKPYTUTL BMECTE U OTpe3aTb, OCTaBuB
npumepHo 20 MM OT YPOBHSA BHELLUHEN u3onsaumm kabens. Mpuvnaste K NPOBOSIOYHLIM
Xurnam nposof (ganee no TEKCTY — 3KpaHHbIM NpoBOA) cedeHnem He meHee 0,5 MM?,
ONWHY nogpaBHSATb MO MNPOBOAHMKAM BUTbIX nap. LiBeT akpaHHOro nposoga AOOSmKeH
oTnuyaTtbCa OT Apyrux npoBodoB. Mecto coegvHeHWa 3aWmMTUTb  NoAxXoasLen
Tepmoycago4HOM TPyOKON.

MecTo pasgenku kabens 3awmnTuTb TepMmoycagodHom Tpybkon & 12+14 mm gnvHom
40+50 MM. OkpaH kabens coeauHSETCs C KOPMYCOM KIEMMHOM KOPOBKW TOMbKO CO
CTOPOHbI n3MepuTernbHoro mogyns. Obpexsre UnNu 3ansonupynTe OpeHaXKHbIN NPOBOAHMK
BHELLHEro akpaHa kabens, 4tobbl nsbexarb Cny4yamHOro KOHTakTa ¢ KOprnycoM KieMMHOW
KOpOoOKK gatyuka.

3a4ncTnTb NpoBOAA BUTLIX Nap Ha AnvHY 6+8 MM, 0bnyauTb, NMMbO HanpeccoBaTb
cneuymanbHble HAKOHEYHUKW.

|_|pl/l MOHTa)Xe B3pbIBOHENPOHMLaeMoro kabenbHOro BBOAA YNNOTHUTESIbHOE KOJbLO
AOITKHO OXBaTbIBaTb TOMNbKO BHELLUHIOK 000n04Ky kabens.

Mogknto4nTb NPOBOAHMKN K KITEMMHbBIM 3a)KMMaM, corfiacHo Tabnuue E.1.

Tabnuuya E.1
Liset Knemma Llenb MpnmedaHne
Opanxesbin | DT1 TCI1
Geprein | DT2___|TCM2 Cxena noAKIoseA - Tpex-
3eneHbln DT3 TCM 3
zlé?;:;ﬁ SH OKpaH OKpaHbl BUTbIX Nap
CUHMiA DC— «—» KaTyLiku
BO36yXaeHus OndbdepeHLmanbHblii
. «+» KaTywwku curHan Bo3byxxaeHus
KpacHbin DC+ BO3BYKOCHMS
Benbin LC- OudppepeHumnansHbIn
B KaTywka 1 curHarsn KaTyLlKn-getekropa
KenTbin LC+ 1
Cepbit RC- OudppepeHumnansHbIn
duoneToBbIit | Ret KaTyuika 2 curHan katywku-geTektopa
2

ﬂpm MOHTaxe Ha KileMMbl B U3MEPUTENTbHOM MoAyne nogKnio4nTb ﬂ,peHa)KHbIVI
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NPOBOAHUK K KIeMMe 3a3eMiieHnAa BHYTPpU Kopnyca U3SMepUTESIbHOIro MoaynA.

Kabenb ana coeauHeHust usamepuTenbHOro Moaynsa ¢ Moaynem npoueccopa
K kabento npeabssnatoTcs crnegyowmne TpedoBaHus:

1. KaGenb gomkeH ObiTb NpeaHasHadeH Ans UCMNONb30BaHWSA B CETAX Mepedayn
AaHHbIX cTaHgapta RS-485 n cogepxaTb ogHy BUTYHO Mapy Ans nepegaydv umdgpoBoro
CUrHana 1 ofHy U1 HECKONbKO BUTbIX Nap ANs nepefaun HanpskeHus nutaHus'. Kabenb
MOXeT OblTb KOMOMHMPOBAHHBLIM, TOrda OH AOMMKEH coAepXaTb OA4HY BUTYIO Mapy B YacTu,
KoTopasa npedHasHadyeHa Ons nepegayv gaHHblx no ctaHaapty RS-485 n gBa npoBoga
ANA nepefayn HanpspKeHUs NUTaHnS;

2. BonHoBoe conpoTtuBneHne kabena B 4acTu, nNpegHasHa4yeHHOW Ons nepenaydn
JaHHbIX gormkHo coctaenatb 120+12 Om Ha vyacToTe Bblwe 50 klu;

3. EMKOCTb M MHOYKTUBHOCTb Kabens [OSHKHbI MO3BOMSATh OCYLLECTBNATh OBMeH
AaHHbIMM B COOTBETCTBMM CO cTaHaapTom RS-485 Ha ckopoctn 115200 6ut/cex;

4. MNonHoe conpoTuBneHne kabens nNo NUHUSAM NUTAHUA OOMKHO ObITb HE 6onee
2,5 OM Ha ogHy nuHuio (He 6onee 5 Om no nape nNuHUn « GND», «+Up»);

5. ®opma nonepeyHoro cevyeHusi kabensa gormkHa ObITb BGrIM3KON K KPYriion, YTobbl
obecneynTb repMeETUYHOCTL KabernbHOro BBOAA;

6. [InnHa kabens gomkHa 6bITh He 6onee 100 m.

Mpumep noaxoasuero kadena: KNMNB3OB 2x2x0,78 TY16.K99-008-2001.

1 O6a npoBoga BMTOW Napbl MOryT OblTb COeANHEHbI U NMOAKIOYEHBI K OAHOM KNemMme nuTaHus ans
CHWKEHUS1 COMPOTUBIEHUS NIMHUN MUTaHNS.
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NMpunoxeHune X — ®opma cBnagetenbcTBa ob6 o4YMcTKe

CBupgeTenbLcTBO 00 OUYUCTKE

Homep 3akasa:
BosBpaluaemas npoaykuus:

CnMCOK XMMMKATOB M pabounx XXUOKOCTEN, HAXOOUBLUMXCA B KOHTAKTE C NPOAYKUNEN:
Ne XumMmunyeckoe OnucaHune OnacHocTb
HauMeHoBaHue AnNs 300pOBbS

A, HWKenoanucasLMIACA, NOATBEPXKAAD, YTO BO3Bpallaemasi NpoAyKUUS ouuLeHa u
obe33zapaxeHa B COOTBETCTBMM C MPOMbILWUSIEHHBIMA HOpMaMU W npaBunamu. 3Ta
npoayKums He npeacTaBnsieT onacHOCTU ANs 300POBbs U3-3a 3arps3HEHUN.

Moanucek
olife;]
[JormKHOCTb

HaunmeHoBaHue npegnpuaTus

[ata
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CueTtunkm-pacxogomepbl maccosble AJIMETPO-®nomak
NMpunoxeHune U — MeTtoauka BbINOSIHEHUA U3MEPEHUN

.1 Obnactb npmeHeHus

N.1.1 Hactosiwee npunoxeHne oOnNUCbIBAeT METOAUKY BbINOMHEHUS WU3MEPEHUN C
NOMOLLIbIO KOPMONNCOBbLIX pacxogomeposB SJIMETPO-dnomack:

a) MaccoBOro pacxoga W Maccbl, ob6beéMHOro pacxoga W 06béma, MNIOTHOCTU W
TemnepaTtypbl XUAKOCTEN, B TOM YNCIE YINEBOAOPOAHBIX CPEA, HAXOOSALMXCA B YCIOBUSIX
N3MepeHnin B oaHO(A3HOM, 8 UMEHHO B >KWOKOM COCTOSIHUW;

©) maccoBoro pacxoga, Maccbl 1 TemnepaTypbl ra3os.

N.1.2 [aHHas wmMeToauMKa npedHasHayeHa Ansa  NpUMEHEeHUM pacxogoMepa Ha
KOMMEPYECKNX, XO3PaCHETHbBIX N TEXHONMOMMYECKNX Y3nax U3MepeHU.

.2 HopmaTuBHbIE CCbISKK
B HacTosLwen meToanke Ncnonb3oBaHbl HOPMaTUBHbIE CCbISIKW Ha crnegyowime cTaHaapThl:

PMI™ 29-99 lNocynapcTBeHHas cuctema obecneyeHust eguHcTBa namepeHuin. Metponorus.
OCHOBHble TEPMUHBI U ONpeaeneHuns;

MOCT 8.586.1-2005 locypapcTtBeHHass cuctema obecneyeHust eouHCTBa W3MEPEHUN.
M3mepeHne pacxoga WM KOnMUYecTBa >XMAOKOCTEM M ra3oB C MOMOLLBI CTaHO4APTHbIX
cyxaroLwmx yctponcts. Yactb 1. NpuHumMn meToaa namepeHnin n odbwme TpeboBaHus;

MOCT P 8.736-2011 locypapcTBeHHaa cuctema obecrniedeHns eguHcTBa WU3MepPEHUN.
N3mepeHnss npsamble MHorokpatHble. MeTtogbl 06paboTku pes3ynsraToB  U3MEPEHUN.
OCHOBHbIE NOMNOXEHNS

MOCT 15528 86 CpeactBa u3MepeHun pacxoga, obbema MM MacCbl NPOTEKALNX
XNOKOCTWN U rasa. TepMuHbl 1 onpeaenenus

.3 TepmuHbl, onpeaenenusi, 0603Ha4yeHns 1 cokpaweHus
N.3.1 TepMuHbl 1 onpegeneHna

B HacToswen metoauke npuMeHeHbl TepMuHbl B cooTtBeTcTBuM ¢ PMIT 29-99, ITOCT
15528, nopgpasgenom 3.5 [TOCT 8.586.1, a Takke cnegywwme TEPMUHbI C
COOTBETCTBYHOLLMMU ONpeaeneHnaMm U COKpaLLEHNAMMU:

1.3.1.1 pacxogomep: Cuétumk-pacxogomep maccosbinn AJIMETPO-®nomak.

1.3.1.2 paTtumk: YacTtb pacxogomepa, coctoswas ns smbpupyrowmx Tpybok, npMBoaHOM
CUCTEMbI, AATYMKOB NepeMeLLeHns, yCTPONCTBa ANa Noaaepkn subpupytoen Tpyokm un
000MoYKM Ona 3awmThl cpeabl, NPOXoAsLLEn Yepes3 pacxogoMep, U OKpyxatowen cpeabl
Apyr oT gpyra.

1.3.1.3 anekTpOHHbIN Npeobpa3oBaTenb: YacTb pacxogomepa, npegHasHadyeHHas ans
npuemMa curHanoB OT pAartyuka, ob6paboTkn, coxpaHeHus, oTobpakeHust pe3ynbTaToB
N3MepeHnn n PopPMNPOBAHNA BbIXOAHbLIX CUTHANOB.

1.3.1.5 narotoButenb: OpraHn3aumsi, NPOEKTUpyloLLasi, N3roTaBnueaoLlas, npogatoLlas
n noctasnstowasn pacxogomep — OO0 «3AnMetpo Npynn».

1.3.1.7 nonb3oBaTenb: OpraHusauus, akcnnyaTmpyroLwas pacxogomep.
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1.3.1.8 nameputenbHbin TpybonpoBoa: [MpsiMONuMHeENHbIM y4acTok TpybonpoBoga C
YCT@HOBMEHHbIM B HEM pacxo4oMepoM, NpeaHasHadYeHHbIM ANs yYeTa XUAKOCTM Uinu rasa
UNn KOHTPONS Apyrnx npeobpasoBaTenen pacxoaa.

1.3.1.9 MoHTaxHaa BctaBka: OTpe3ok Tpybbl ¢ orniaHuamMm, UMEIOLLNIA YCIOBHbIA NPOXOA
DN, paBHbin DN nameputensHoro Tpybonposoaa, 1 AnNvHy, paBHY ANWMHE pacxogomepa,
BMECTO KOTOPOro oHa, Npu HeobxoaumMocTu, ycTaHaBnueaeTtcs Ha UT.

1.3.1.10 cmelwieHne Hyns: [lokasaHue pacxogomMepa, OTSIMYHOE OT HYMs, NpU OTCYTCTBUN
pacxoga.

1.3.1.11 ctabunbHoCTb HynsA: lNpeaensl, B KOTOPbIX Hyflb MOXET CMeLLaTbCs BO BpeEMS
Nn3MepeHnn.

N.3.1.12 oTceuyka manoro pacxopa: 3HayeHWe pacxoga, 3ajaBaemMoe B pacxogomepe,
HWXE KOTOPOro pacxo 1 npupallieHme Macchl Nno nokasaHusIM pacxogomepa paBHbl HYMHO.

N.3.1.13 paboume ycnoBua: [lapameTpbl NOTOKa W cpenbl B MeCTe pasMeLleHus
pacxogomepa.

1.3.1.14 namepsieman cpena, cpena. XXMAKOCTb UMK ras, Haxoaswmecs B ogHoasHOM
COCTOSIHMM, NpoTekatowme yepes UT, B KOTOPOM YyCTaHOBIEH PacXxO4oMeEp.

N.3.1.15 yrneBopgopoaHasa cpepa; YBC: CnoxHas MHOrOKOMMOHEHTHas cuctema,
OCHOBHbIMW KOMMOHEHTaMM KOTOPOW SABAAIOTCHA pasfnuyHble YrmeBOAOPOAbl LUMPOKOro
PU3MKO-XMMUYECKOIO COCTaBa.

N.3.1.16 obbemHoe rasocopgepxaHue: OTHoweHne ob6bemMHoro pacxoga (obbema)
ra3oBow pasbl kK 06beMHOMY pacxoay (00bemy) ra3oXXMaKOCTHOW CMECH.

1.3.1.17 y3en y4yeTta: KomMnnekT cpeacts M3MepPEHU 1 YCTPOMCTB, obecrneunBatoLnim yyeT
pacxoga M KonuyecTBa cpedbl, a Takke, Mpu HeobXoAMMOCTW, onpegerieHve ee
nokasartenen kavecTsa.

1.3.1.18 y3en KommepuecKoro yyeTa: Y3en y4yeta, npegHasHayeHHbIM NS npoBeaeHUs
B3aMMHbIX paCYeTOB MeXay NPOAaBLIOM M NoKynaTenem

1.3.1.19 y3en xo3pacyeTHOro y4yeTta: Y3en y4yeta, npegHasHadeHHbI ANns NpoBeAeHus
OLEHKN S3KOHOMMNYECKOW AEATENBHOCTN BHYTPU OpraHn3aLmmn nonb3oBartens pacxogomepa.

1.3.1.20 y3en TexHOMoOrM4yeckoro yyera: Y3esn yyeta, npeaHasHa4vyeHHbIn Ang namepeHus
pacxoga W KONMYecTBa cpeabl B TEXHOMOIMYECKUX LENsX BHYTPU oOpraHu3aumm
nonb3oBaTtens pacxogomMmepa.

N.3.1.21 ycnoBHO MNOCTOSAHHOe 3Ha4vYeHMe napameTpa: 3HayeHue napameTpa,
NPUHUMaeMoe B KayecTBe MOCTOAHHOrO Ha onpegesieHHbIN Nepuos BpemMeHu (Hanpumep,
Ha CYTKW, Hegenw, mecsu).

N.3.1.22 KOHTpPOSiIb METPOSIOrMYECKUX XapaKTepPUCTUK CpeacTBa WU3MEpPEeHUM:
CnuyeHne B nepuog Mexagy noBepkamu rnokasaHur pabodero M KOHTPONbHOMO CPencTB
M3MEPEHNN C UENbl YCTaHOBIEHUS NPUrogHoCcTM pabodvero cpeactBa M3MEPEHUs K
AanbHenwen akennyarauuu.

n.3.2 Obo3HaveHud

1.3.2.1 OCHOBHbIE YCIOBHbIE 0003HAYEHUs!, NPUMEHAEMbIE B MPUNOXEHUN, NPUBELEHDI B
Tabnuue M.1.
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Tabnuua U.1 CueTtunkm-pacxogomepbl maccosble AJIMETPO-®nomak

YcrnosHoe Benuuuna EovHnua BennynHebl
o6o3HayeHue
DN HAnameTp ycrnoBHOro npoxoaa MM
u'y OTHocUuTENbHasA ctaHgapTHas | %
HeonpeaerieHHOCTb pesyrnbrata  M3MepeHun
BEIMMYUHBI Y
U, OTHocuTenbHas pacwmpeHHas | %
HeonpeaeneHHOCTb BEMUYUHBI Y
y JTrobon KOHTpONMpyeMbI NapameTp EonHuua BennyunHbl
napameTpa
ZS C1abunbHOCTb HyNs Kr/y
) OTHOCHTENbHasA NOrpeLHoCTb %
Ay ABcontoTHasa NOrpeLlHOCTb BENUYMHBI Y EovHuua BennynHbl
napameTpa

M pnmeyaHuUe-— OcTtanbHble 0603Ha4YeHuUs YKa3aHbl HEMOCpPeACTBEHHO B TEKCTE.

1.3.2.2 "Hgekcbl B YCNOBHbIX 0603Ha4YeHMsIX BENNYMH 0603HaYatoT cnegytoLlee:
max — MakCcumMarnbHOe 3Ha4YeHune BENMNYUHDI;

min — MMHUMaNbLHOE 3HAYEHNE BENUYMHBI,

1.3.3 CokpalueHus

B npunoxeHnn npyumeHeHbl cnegyroLmne CokpaLleHus:
NT — nameputensHbin TpybonpoBos;

MX — meTponormyeckme xapakTepuCTUKK;

MNP — npeobpa3oBaTenb pacxoaa;

CW — cpeacTtBo namMepeHunu;

Ol — aneKTpoHHbIN NpeobpasoBaTtenb pacxogomepa.

.4 TpeboBaHunsa kK HeonNpeaeneHHOCTN N3MEPEHNIA

TpeboBaHnss K  HeONPeaenéHHoCTU  pe3ynbraToB  M3MEPEHWN  yCTaHaBMMBatOTCH
nonb3oBaTenieM B COOTBETCTBMM C YCIOBUSIMA NPUMeHeHusi pacxogomepa. Metoguka
pacdyéTta HeonpeaeneHHOCTM pe3ynbTaToB M3MEPEHM pacxo4oOMepoM MpuBedeHa B
n.n.7.5.

.5 Metoa namepeHui

N.5.1 Metog wu3amepeHun OCHOBaH Ha BO3geucTBum cunbl Kopuonuca Ha cpegy,
npoTekawLy 4epe3 TPybKy M30rHyTonm popmbl, cosepluaroLlyo konebaHusa. bonee
noapobHO MeTon M3MepeHui onucaH B nogpasgerne 1.4 HacTosiLero JOKYMeHTa.
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N.5.2 Pacxogomep HenocpeacTBEHHO N3MepSeT MacCoBbIM pacxod, Maccy 1 TemnepaTypy
XXUAKocTen n ra3oB. Pacxogomep Takke n3amepsieT NNOoTHOCTb, 06bEMHbIN pacxo N 00bLEM
KNOKOCTEN.

N.5.3 N3GbITOYHOE [aBneHve cpefbl OKasblBaeT BMSHME Ha pes3ynbraT U3MepeHust
pacxofa, KonmyectBa M NAOTHOCTU cpedbl. Pacxogomep MmeeT (PyHKUMIO KOMMeHcaumm
BNUSHMUA [aBNeHUs U3MepaeMOn cpedbl Ha pesynbratbl naMepeHun. Koppekuus
nokasaHuMM pacxogoMepa Ha BNUAHWE [aBreHus onuMcaHa B NyHkTax: 2.15.5
(aBTOMaTMyeckasa KomrneHcauusi ¢ BBOOOM nokasaHun gasnenus) un N.7.4.3 (koppekums
rnokasaHuin pacxogoMepa BPYYHYH UM BO BHELLHEN cucteme). [ns NpuHATUSA peLleHns o
HeOBXOANMOCTM MNPUMEHEHNA KOMMEHCAUUN WU BbIMOSTHEHUS KOPPEKUUU MOKa3aHUn
cnegyeT BbIMOMHUTL pacyeT HeonpeaeriéHHOCTU pe3ynbratoB U3MepeHun no dopmynam
n.12), (N.13), (N.14), npuvHUMasi 3HA4YEHUS [OOMOSHUTEMbHbLIX MOrPEeLHOCTEN Mo
n.n.1.2.32.2, 1.2.32.4. Ecnn HeonpeaeneHHOCTb npesbilLaeT TpeboBaHus,
npeabsBnsgemMble nonb3oBarteneM, TO crieqyeT NOBTOPUTb pacyeT Heonpeaeri€HHOCTU
pe3ynsTaToB M3MEPEHUI, HO yXKe NPUHUMAA 3HAYEHUSI OOMNOSMHUTENbHbIX MOrPELLUHOCTEN
no n.n. 1.2.32.3, 1.2.32.5. Ecnu BO BTOpOM criy4ae HeonpenenéHHoCTb yaoBneTsopsieT
TpeboBaHMsIM, TO cnegyeT NPUMMEHSTb KOPPEKLMIO (KOMMNEHCALUMIO) BIMSAHUSA OaBNEHNS.

N.5.4 Pacxogomep BbIMOMHAET pacyeT MNpuBEAEHHOW MIOTHOCTU U3MepsieMon cpeabl
(MNOTHOCTL cpefbl NpWU YCHOBUSX, OTAMYHbLIX OT paboynx), NpuMBeLEHHOro pacxoga wu
obbéma. [Ona nonyvYeHnsa npaBuilbHbIX  3HAYEHUW NPUBEAEHHbIX MNapaMeTpoB
nonb3oBaTesib JOMKEH 3afaTb NapamMeTpbl pacyeTa npuBegeHHOM NnoTHocTn (N.2.15.3).

N.5.5 Pacxogomep BbINOMNHAET pasfernbHbll Y4eT KOMMOHEHTOB [BYXKOMMOHEHTHbIX
xungkocten. MNepen ncnonb3oBaHMeM OYHKUMN pa3fernbHOro ydéta nosib3oBarterib JOSDKEH
3agaTtb napameTpbl pacyéTa NIIOTHOCTU KaXKO4oro M3 KOMMOHEHTOB XUAKOCTU (nogpasaen
2.20).

N.5.6 [Ona yMeHbLUEHUS NOrpeLlHOCTU MU3MEPEHUS MISIOTHOCTU MOXET MNPUMEHSTBLCA
KanbpoBka pacxogomMepa B YCMOBMAX 3KChfyaTauuu. 3HA4YeHUs  MOrpeLuHocCTw,
TpeboBaHMs 1 NOPSAOK OENCTBUI Npu Kanubposke npueeaeHbl B N.2.15.7.

.6 TpeboBaHusa 6eszonacHoOCTH

N.6.1 K npoBedeHMo MOHTaXa W BbINOSHEHUIO W3MEPEHUN AonyckakTca nuvua,
N3yuYMBLUME SKCMNITyaTaUMOHHYKO AOKYMEHTAUMIO Ha pacxogoMep U BCnomorartesibHoe
obopyaoBaHue, nNpoLlleaLlime NHCTPYKTaX No TexHuke 6e30nacHOCTU, nonyvmBLUME AOMYCK
K camocTosTenbHoOn paboTe, 3Hatowme TpeboBaHNA HOPMATMBHbLIX AOKYMEHTOB.

N.6.2 lepeg Havanom paboT HeobOXxoAMMO MPOBEPUTL COOTBETCTBME pacxogomepa
3KcnnyaTtaunoHHOM OOKYMEHTaUMW, Hann4me u LenoCTHOCTb MapKMPOBOK B3PbIBO3ALLMUTHI,
KpeneXHbIX 3f1IeMEHTOB, LIeNOCTHOCTb 060N04YEK 1 KOPMYCOB pacxogomepa.

1.6.3 Mpun MOHTaxe M aKcnfyaTauun pacxogomepa AOoSmkHbl cobniogatbes TpeboBaHus
NpoMbIWeHHONn 6e30nacHOCTN, OXpaHbl TpyAda, B3pblIBOOGE30NacHOCTU, MOXapHOW
6e30nacHOCTM U CaHUTAPHO-TEXHUMYECKMX  MNpaBWil  COMMAacHO  AEeWCTBYOLLEMY
3aKoHoOaTenbLCTBY.

N.6.4 YctaHoBKa M OeMoHTax obopymoBaHust Ha WT, npoBegeHMe PEMOHTHbIX paboT
AOSMKHbI MPOU3BOANTBLCA TOSMBbKO Ha pasrpyxeHHbix no gasneHuto UT. LT, B KOTOpbIX
MOXET coaepKaTbCA ONacHbIN ra3 AOMMKHbI ObITb NpeaBapuUTENbHO NPOAYThI BO34YXOM UMK
WHEPTHbIM ra3om. [lpy wun3MepeHunm pacxoga nNPUPOAHOrO rasa C  MNOBbIWEHHbBIM
cogepxaHmem cepbl npoayeska T cxaTbiM BO34yxXOM 3anpeLlaeTca.

N.6.5 PykoBogctBO NoO akchnnyaTauuu pacxogomepa  AOMKHO  OblTb  AOCTYMHO
obcnyxuearoemMy nepcoHarny.
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.7 MeToanka BbINOSIHEHNA U3MEPEHNIN pacxoda U KONMYECTBA XNOKOCTEN U ra3oB
N.7.1 YcnoBusa BbINOMHEHNA N3MepeEHNin
nN.7.1.1 Namepsemasa cpeaa

N.7.1.1.1 N3amepsiemon cpenomn ABNATCA XUOKOCTb UMW ra3, Haxoasuwmecsa B YCIOBUSAX
n3MepeHnn B o4HO(a3HOM COCTOSHUN.

N.7.1.1.3 BO3MOXHOCTb NPUMEHEHUS pacxogoMepa [oSbkHa OblTb cornacoBaHa C
N3roTOBUTENEM B CreayoLmnx cry4vasx:

npn N3AMepeHmnn XMgKocTtu:

—  KMOKOCTb SIBNSAETCH KOPPO3NOHHO-aKTUBHOW K MaTtepuanam getanen pacxogomepa,
KOHTaKTUpYyKOLWMX C u3MepsieMon cpedon. [lepeyeHb MartepuanoB Jetanen
pacxogoMepa, KOHTaKTUPYHLLMX C U3MepsieMon cpefon, NnpuBeaéeH B Tabnuue 1.5;

- XXWOKOCTb siBnsieTcst abpasnBHOW;
- paboune ycrnoBusi BNN3KM K TOYKE KUMEHUS XKUOKOCTU;

— MacCCOBbIN pacxoA XXMOKOCTM NpeBbIlIaeT HOMUHAnNbHbBIA pacxoq Ans TunopasMmepa
pacxogomepa, T.e. Haxoautcs B Avana3oHe oT Qunom A0 QumaxF) (Tabnuua 1.1);

npn NSMepeHmnn rasa:

- B rase MNoBbILLIEHHOE CofepXaHue cepbl, MPUBOAsILLEE K KOPPO3NOHHOW aKTUBHOCTYU
cpeabl;

- B rase nNpuUCyTCTBYIOT 3NIEMEHTbI FanoreHHoro psiga (xnop, 6pom n 1.4.);

- WHble KOMMOHEHTbl rasa 4BNAKTCA KOPPO3UNOHHO-aKTUBHBLIMW K MaTepuanam
aetanen pacxogomMmepa, KOHTaKTUPYIOLNX C USMEPAEMON CPeaoun;

- pa6oq|/|e yCIroBu4 BrIM3KM K ToukKe POCbI rasa.

N.7.1.2 YcnoBust npMeHeHust pacxogomepa

N.7.1.2.1 Tpn namepeHnn pacxoga XnOKoCTU, 4Ns UCKNYeHus nosierieHnsa B T rasoson
dasbl HeobxoaumMo obecneynTb TemnepaTypy npoLecca HUXe TOYeK KUMEHUs Mo BCEM
KOMMOHEHTaM >XUOKOCTU.

[nsa ncknioveHus kaButTaumm Heo6xoaMmo BbINOMAHATL pekoMeHgaumm n.2.2.4.5.

O6bemHoe rasocogepaHue XUOKOCTM He AomkHO npesbiwatb 0,5%. Onsa cHuxeHus
0OGBbEMHOr0 raszocofep)kaHusa OnyckaeTcs NoBbILWaTb AAaBNEHNE XNOKOCTH.

N.7.1.2.2 Tlpn nsamepeHun rasa, Oons UCKodeHna nosisreHns B UT xuaokon asbl m
rmgpatoB HeobxoanMmo obecnednTb TemnepaTypy rasa Bbllle TOYEeK pocbl No Bnare,
yrneeogoponam u gpyrmm KOMrNoHEHTam rasa.

CopaepxaHue XuUaoknx u/unu TBepablX BKIHOYEHUA B NOTOKE rasa He OOMMKHO MpeBblwaTb
0,5% no obbemy.

1.7.1.2.3 YcnoBusi npMMeHeHUs1 pacxodoMepa [OOMXHbl COOTBETCTBOBaTb TpeGoBaHMAM,
YCTaAHOBIEHHbLIM K CNEAYIOLLMM XapaKTepucTmkam:

- [aBrieHuio, TemnepaTtype, NNOTHOCTU U CKOPOCTM NOTOKa rasa;
- [AaBneHuio, TemnepaTtype 1 BNaXHOCTU OKpY»KatoLLen cpeabl;

— XapaKTepuctmnkam SHepFOCHaG)KeHI/IFI, AonyckaemMmbiM YPOBHAM HaMpA>XeHHOCTU
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3MNeKTPOMarHUTHbIX Monen, MHAYCTpUanbHbIX PpaaMornoMex U BUbpaumi.

[aHHble TpeboBaHUA NpuBeaeHbl B nogpasaerne 1.2 HacTosLLEero A0KyMeHTa.

.7.2 TNoarotoBKa K BbIMNOMIHEHMIO U3MEPEHNN
1.7.2.1 BbiGop ncnonHeHus pacxogomepa

N.7.2.1.1 MnHUManbHbIA OOMYCKaeMbl pacxon onpenensitoT, ucxoaa ms TpeboBaHun K
TOYHOCTU U3MepPEHNI, Ucrnonb3ys popmyrbl norpewHoctn (1.2.5), (1.2.6).

N.7.21.2 MakcnmanbHblin  JOMYyCKAaeMbl  pacxoq — OonpenenstoT, pPyKOBOLCTBYSACH
cneaywowmmmn TpeboBaHUAMM:

a) MakcumarbHbIi pacxod XWAKOCTU He [OMKeH npeBbiwaTtb 3HavYeHus  Qumaxr),
yKkasaHHoro B Tabnuue 1.1;

6) MakcumarnbHbIM pacxod rasa He [orkeH npesbllatb 3HaYeHUss  QumaxG)
onpegensiemoro coopmynon (1.2).

nN.7.2.1.3 Ecnu ykasaHHble B N.7.2.1.1, N.7.2.1.2 ycnoBus Ans AaHHOro tunopasmepa He
BbIMOSMHSATCA, TO paccMaTpuBaloT BO3MOXHOCTb MNPUMEHEHUS AOpYroro Tunopasmepa.
Ecnu 3agaya Bbibopa npuemnemoro TunopasMmepa okasblBaeTCsl HEBLINOMHUMON, cnegyeT
nepecMoTpeTb YCroBUS MNPUMEHEHUS pacxogomepa (B AOMyCTUMbIX —npegenax).
Hanpumep:

- YBENUYUTb AONyckaemyto NoTepto AaBreHus Npyu MakcumarnbHOM Pacxode;
- ocnabuTb TpeboBaHWUS K TOYHOCTM NPU MUHMMAanbHOM PacXoAe;

- pasMecTUTb pacxodoMep B Touke TpyGornpoBoda C GOMbLIMM AaBneHWEM, T.e. A0
perynsitopa AaBneHust (Ans rasa 3T0 NPUBEAET K YBENMUYEHWUIO MMIOTHOCTM rasa u
YMEHbLLEHWNIO NOTEPU AaBMNEHUs NpY 3aaHHOM pacxoae).

N.7.2.1.4 TNpoune pekomeHgaumm no BblGOpy TuNopasmMepa pacxogomepa npuBeneHbl B
n.1.4.8.

N.7.2.1.5 PekomeHgauum no BbIGOPY NCNOSTHEHMS MO KOMMNOHOBKE NpuBeAeHbl B N.1.4.9.

N.7.2.1.6 Mpwn BolbOope  TemnepaTtypHOro MUCMOMNHEeHUA  Jdatyvka  cregyert
pykoBoAcTBOBaTbCA AaHHbIMK NM.1.2.31.

N.7.2.1.7 Mpwn BbIGOpE NCNOMHEHNS MO AABMAEHWUIO criegyeT pyKoBOACTBOBATLCA JAHHbIMU
n.1.2.32.

N.7.2.2 Bbibop pa3smellueHnsa pacxogomepa, noarotoBky MT m MoOHTax pacxogomepa
NpPoOn3BOAAT B COOTBETCTBUM C yKa3aHUAMU nogpasaena 2.2 HacTosLwero AoKyMeHTa.

N.7.2.3 lNepepn BbINONHEHMEM U3MEPEHUN MPOBEPAIOT COOTBETCTBUE:

— JKCnnyaTtaunOHHbIX XapaKTepucCTtnuk npuMeHAemMoro pacxogomMepa pealibHbIM
YCNOBUAM WU3MEPEHUA TOTOKa XWOKOCTU WUINM Tada (TemnepaTypa, JasrieHue,
CKOPOCTb NOTOKaA, KOMMOHEHTHbIN COCTaB);

- MOHTaxa pacxogomepa, COeAMHUTENbHbIX TPyboKk ©  KabenbHbIX  NUHWUIA
TpeboBaHMsaM nogpasgena 2.2.

N.7.2.4 T[MpoBogsaT nposepky repmetndyHocT™m WT B COOTBETCTBUM C AENCTBYHOLLEN
HOPMaTUBHOW JOKYMEHTaLMEN.

N.7.2.5 PykoBoactBysACcb TpebOBaHWAMW K HEONpeaeneHHOCTU W3MEpPEeHU Cco3gatoT
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pernaMeHTbl  OWArHOCTMKM  pacxodomepa, pPernaMeHTbl  3aHeCceHMst  3Ha4YeHui
KOPPEKTUPYIOLNX KOIPMDULMEHTOB WU YCIOBHO-NMOCTOSIHHbIX BenUYMH B namstb M,
pernameHT KanMbpoBKM NNOTHOCTU B YCIOBUSAX 3KCMyaTauum.

N.7.2.6 B coOOTBETCTBUN C YCTAHOBMEHHLIM perfiaMeHToM B NamsaTb A1 3aHocaTcd, npu
Heo6XOANMOCTH, 3HAYEHUS KOPPEKTUPYHOLLMX KOIPMDUUNEHTOB U YCITOBHO-MOCTOSIHHbIX
BEIMMYUNH, B TOM YuCne:

- cpeaHero 3HadeHuss abcontoTHoro paboyero AaBneHuss — MNpyv UCNOSb30BaHUN
YHKLMM KOMNEHcaunn BNuaHUA gaenexus (n.2.15.5);

- CpeAaHero 3HadeHust MAOTHOCTM W3MEepPSeMOn cpegbl — MNpU  UCNONb30BaHUN
YHKLMM KannmbpoBKKM NAOTHOCTU B pabounx ycrnosusix (n.2.15.7);

- KO9(ppUUMEHTOB AS1S1 BblYMUCIIEHUS MPUBEOEHHON MIOTHOCTU MU3MEPSIEMON cpeabl
(n.2.15.3);

- KO3 PULMEHTOB AS1 BbIYUCHEHUA MNSIOTHOCTU KOMMOHEHTOB [BYXKOMMOHEHTHOM
cpeabl — Npyu UCNonb30BaHUK YHKLUMN X pa3genbHoro yyéeta (n.2.20);

- napameTpoB QYHKUMN [OeTeKTUpoBaHUA paspbiBa notoka (n.2.15.6) — ans
obecneyeHnss 6onee TO4YHOro cpabaTbiBaHUS OETEKTOpa, YeM MpU 3aBOACKOM
HacTpoOWKe.

N.7.2.7 TpoBogat npoBepky cmeweHns Hyna (n.M.7.6.2.1.1) n, npun HeobxoammocTwu,
obHyneHuve (n.2.17).

1.7.2.8 BbinonHAT HacTponky napameTtpos Jl1:
- YcTaHaBnMBaIOT OTCeuKy Marnoro pacxoga’ (n.2.15.1).
- HactpauatoT cymmatopsbl (n.2.16).

- HacTtpauBatoT BbIXOA4HbIE CUrHanbl pacxogoMepa B COOTBETCTBMM C NapameTpamm
BXOOHbIX CUrHanNoB BTOpPUYHON annapaTtypsbl (N.2.11).

- HactpauBaroT BxogHble curHansl pacxogomepa (n.2.12).

- HactpauBaoT napameTtpbl uudgpoBoro wuHtepdgenca (Modbus wmnn HART) B
COOTBETCTBMM C NapamMeTpaMmmn nHTepdenca BTopmyHon annapaTtypsbl (N.2.9).

- HacTtpauBaloT napameTpbl OTOOpaxeHUs pe3ynsTaTtoB U3MepeHUn Ha BCTPOEHHOM
ancnnee (n.2.6)

N.7.2.9 Mpn HeobBxogmmocTn, GNOKNPYHOT BOZMOXHOCTb UBMEHEHNSA HACTPOEK
pacxogomMepa C NOMOLLbIO MUKPONepeKtoYaTenen nog KPbIWKOM Ha NMUEBOW NaHenu.
Mpn HeoBxooMMOCTH, NNOMOUPYIOT OUKCATOP KPbILLKAN.

.7.3 BbinoniHeHWe namepeHnn

.7.3.1 Pacxogomep BbINOSTHAET U3MepeHne crneayroLlmx napaMmeTpoB NoToka cpeabl:
- MaccoBbIW pacxos;
- MNOTHOCTb;
- TemnepaTtypa

- 0OBEMHBLIN pacxos;

! OTceydky Manoro pacxoga peKkoOMeHAYeTCs yCTaHaBNMBaTh PaBHOM 3HAYEHUIO, HAXoadsLWEeMYCs B npegenax
ot 200 37ZS.
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- NpUBEAEHHbIN 0OBLEMHBIN pacxos;

- Macca 13mepsieMoit cpefpbl, NpoLleaLen Yyepes pacxogomep 3a BpeMs U3MepeHust
nocrne cbpoca COOTBETCTBYHOLLETO CyMMaTopa;

- 0b6beM namepseMon cpeapbl, NPoLLEALLEn Yepes pacxoqoMep 3a BpeEMSA U3MEPEHUS
nocne cbpoca COOTBETCTBYIOLLEIO CyMMaTopa;

- NpuvBEAEHHbIN OOBLEM M3MepsieMOon cpenbl, NpoLUedLlen 4Yepes pacxogomep 3a
BpeMsi uamepeHus nocne cbpoca COOTBETCTBYIOLLENO CyMMaTOpa;

- MaccCOBbIN pacxod, Maccy, O6bEMHbIN pacxod U OObEM KaKaoro U3 KOMMOHEHTOB
ABYXKOMMOHEHTHOW cpeapbl.

N.7.3.2 PesynsraTbl UISMEPEHUN CHUTLIBAKOT NO CTAaHAAPTHBLIM BbIXOL4HbLIM CUrHanam
(n.2.11), no undpposbim npoTtokonam Modbus RTU (n.2.9) nnun HART unu 4yepes
nokanbHbIn UHTEpdENC ¢ ancnnes pacxogomepa (n.2.6).

N.7.4 Pac4éT pacxoga v konndectsa namepsaemMon cpegbl
N.7.4.1 PacyéT BkntovaeT B cebs:

- npeobpa3oBaHne BbIXOAHbLIX CUTHANOB pacxogoMepa B 3HaYeHMs1 pacxoaa u
KonmyecTBa U3MepsieMol cpeabl;

- MpW HEOBXOAMMOCTN, KOPPEKTUPOBKY N3MEPEHHbIX 3HAYEHUI Ha BNUSIHWE
AaBreHns namepsiemon cpebi.

N.7.4.2 MNMpeobpasoBaHmne BbIXOOHbIX CUTHANOB pacxo4oMepa B 3Ha4YEHNSA N3MEPSIEMbIX
BENNYMH.

N.7.4.2.1 NMpeobpasoBaHne 4YaCcTOTHOIO CUrHana B nokasaHus pacxoga, NioTHOCTU Un
Temnepartypbl (anee — namepsiemas sennymHa, VIB) BbinonHserca no dpopmyrne:

f—f_
V= % : (n.1)
rae  V — 3HayeHue nsmepsieMoun BenuymHel, en.MB,
f — 3HaYeHne 4YacToTbl BbIXO4HOIO curHana, Iy,
fmin — MMHUMarnbHas YacToTa BbIXOQHOMO curHana, I,
k — koadhbpuumeHT, Nu/eq.MB, onpegensiemsin No popmyne
k= Imox I (N.2)
Vmax - Vmin

rae  Vpax — MakcMmanbHoe 3HayeHne namepsiemMon BennymHel, eq.lB,
Vmin — MMHMMarbHOE 3Ha4YeHne n3mepaemMon BenuyunHel, en.mB,
fmax — MaKkcMManbHas YacTtoTa BbIXOAHOro curHana, Iu,.

3HayeHns foin, fmax, Vmin, Vmax ONpeQensaioTca nonb3oBaTerieM B HACTPOMKaX BbIXOAHOrO
curHana pacxogomepa (n.2.11.1).

N.7.4.2.2 MpeobpasoBaHne MMMNyNbCHOMO CUrHana B nokasaHus Maccbl Unn oobema
(manee — nsamepsemas sBenuunHa, MB) BeinonHAeTCs No hopmyne:

V=N-w, (N.3)

roe V — 3HaveHne namepsiemon BenninHel, en.B,
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N — 4ncno nMnynbCoB Ha BbIXOAE pacxogomepa,
w — ueHa umMmnynsca, ea.VB.

3HaueHne w onpegensdeTca NoOnb3oBaTeNeM B HACTPOMKaxX BbIXOOAHOMO CuUrHana
pacxogomepa (n.2.11.1).

N.7.4.2.3 MNpeobpasoBaHmne TOKOBOrO CUrHarna B nokasaHus pacxoga, NfoTHOCTU UMn
TemnepaTtypbl (ganee — namepsiemas sennymHa, VIB) BbinonHsaerca no dpopmyne:

V= [ —4mA , n.4)
k
rae  V — 3HayeHue namepsieMon BenuymHel, eq.MB,
| — 3HaYeHWe ToKa Ha BbIxo4e pacxogomepa, MA,
k — koadppuumeHnT, MA/ea.VB, onpegensembivi no popmyne
k = 16 , (n.5)
Vmax - Vmin

roe Vmax — MakcumanbHoe 3HavyeHne namepsiemMon BennynHel, eq.lB,
Vmin — MMHMMarbHOE 3Ha4YeHne namepaemMon senuyunHel, en.MB.

3HayeHnst Viyin, Vmax ONpeaensioTcs norb3oBaTeneM B HACTPOMKax TOKOBOTO BbIXOAHOMO
curHana pacxogomepa (n.2.11.2).

N.7.4.2.4 o unpoBbLIM KaHanam CBA3N n3amMepaemMble BENUYUHLI NepeaarTca B BUae
YMCNOBBIX 3HAYeHNit' 6e3 yKasaHWsi eQuHUL, U3MepeHust. [Lns nonyyYeHust 3Ha4eHns
N3mMepseMon BENUYUHBI, MONyYEHHOE NO KaHarny CBA3M YMCIO YMHOXAalOT Ha eauHuLy
n3MepeHus, 3aaHHylo COOTBETCTBYIOLLMM NapamMeTpom 13 rpynnbl « CUCTEMHbIE eOUHULbI
namepeHus» (n.2.14.8).

N.7.4.3 KoppekTMpoBKa U3MepPEHHbIX 3HaYeHUN pacxona, KonmyecTsa 1 NNOTHOCTU Ha
BMNUsIHWE OaBeHnsa namepaemon cpeapl.

N.7.4.3.1 KoppeKkTnpoBKa n3amMepeHHbIX 3Ha4YeHWI BbIMOSTHAETCS B Crnyyae, Korga
pacLmpeHHasi HeonpeaeneHHOCTb n3MepeHns 6e3 NpUMMeHeHNst KOMNeHcaumMm BIINSHNS
AaBneHns He COOTBETCTBYET TpeboBaHUAM nonb3oBaTtens. [Mpyn aToM yHKUNA
KoMneHcaumm (aBTOMaTUYECKON KOPPEKLMMN) HE MOXET ObITb 3a4eNCTBOBaHa BBUAY
OTCYTCTBUS BbIYNCIIUTENBHOM CUCTEMbI BEPXHETO YPOBHS MW €CIn anropuTM KOppPeKL MK
peanu3oBaH B CaMOW cUCTeME.

N.7.4.3.2 3HayeHne maccoBoro pacxoga, o6beMHoro pacxoga, Maccel 1 obbema (ganee —
namepsiemon sennunHel, IB) onpeaensaetca no doopmyne:
4

V=—1-.1 n.6
1+5Q"”P o)

100
rae vV — CKOppeKkTMpOBaHHOE 3Ha4YeHne n3mepssemMon BennynHel, eq.MB,
V, — 3Ha4YeHne n3amepsseMon BENNYNHbI MO NoKasaHMAM pacxogomepa, en.MB,

0Qup — [ONOSMHUTENbHAA OTHOCUTENbHAs MOrPELIHOCTb M3MEPEHUSI MacCOBOrO
pacxofa, 3HadeHune onpegenstoT no n.1.2.32.2.

1.7.4.3.3 3HayeHmne nnoTHOCTK onpegensieTcs no gopmyne:

! NHdopmaumsa o npoTokore nepefayn AaHHbIX npyueedeHa B n.2.9.
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P =P —App, n.7)
roe  p — CKOppeKkTMpoBaHHOE 3HaYeHue MNoTHOCTH, kr/m®,
pr — 3HA4YEHMe NIOTHOCTM NO NoKa3aHUsaMm pacxogomepa, kr/m>,

App — RONOMHWUTENbHAs aBCOMIOTHAs MOrPeLHOCTb U3MEPEHNst MAOTHOCTM, Kr/M>,
3Ha4yeHwune onpegenstot no n.1.2.32.4

N.7.5 OueHka norpeLwHoCTn onpeaeneHna pacxoga n Konm4ectea cpeibl

N.7.5.1 Tlpn ouUeHKe OTHOCUTESIbHOM pacCLUNPEHHON HeonpenerieHHOCTN pesynbraToB
N3MEpPEHNN pacxoda M Konuyectsa M3MepsieMOn cpefbl OonpenensioT MHTepBan BOKPYr
pesynstaTa U3MepeHus, B npedenax KoToporo HaxoaaTcsa 3HaveHus1, Kotopble ¢ 95%-HbIM
YPOBHEM A0BEPUS MOTYT OblTb NPUNMCaHbl N3MEPSEMON BEMNNYMHE.

N.7.5.2 B HacTosLLeM pa3aene npueefeHa MeToauka OLEeHKM OTHOCUTENbHOW CyMMapHOW
CTaHOapTHOM W  OTHOCUTENbHOM pacLUMPEHHOW HeonpenerieHHOCTEN  pesynbTaToB
N3MEPEHNIN pacyYeTHbIM CNOCOOOM B YCNOBUAX OrpaHMYEHHOM UCXOAHOW MHOpMaLnn Ha
ocHoBe PMI" 43-2003.

N.7.5.3 OTHOCUTENDBHYIO pPaCLUMPEHHYID HEOMPEAENEHHOCTb pesynbrata U3MepeHun
BENMUYUHBI y Npn 95 %-HOM ypOBHE A0BEPUSA pacCUUTLIBAKOT N0 hopMyrne:

Uy = 2u', (1.8)

rae u', — OTHOCWTenbHas CcTaHAapTHas HeonpederneHHOCTb pesynbrata U3MepeHun
BENUYUHbI J.

OTHOCUTENbHas pacluMpeHHass HeomnpeaeneHHOCTb AoMmkHa OblTb MpeacTaBreHa He
Gonee Yyem OBYMS 3HaYaLLMMK Lmndpamu.

N.7.5.4 OCHOBHYHO COCTaBrsOWYO OTHOCUTENBbHOW CTaHOAPTHOM HeonpeaeneHHOCTU
pesynbsrata n3aMepeHnin BeNMYMHbl y pacCcumTbIBAKOT NO crnegyroLwlen popmyne:

u'yo = O,560y y (Mg)
rae 0oy — Npeaenbl OCHOBHOM OTHOCUTENbHOW MOrPeLLIHOCTU N3MEPEHUs napameTpa.

nN.7.5.5 [lononHuTteneHyo COCTaBNAKLLYHO OTHOCUTENBHOMN CTaHOapTHON
HeonpeaeneHHOCTU U3MEPEHUI 3HAYEHNS] BENNYMHDBI Y, BbI3BaHHYIO BHELUHEWN BNUSAIOLLEN
BENUYMHOWN, paccyMTbIBaOT NO crnegyouen popmyne:

AX
Uy, =056, — ", (n.10)
AX
rae  Op9 — npegen  AOOMyCKaeMblX 3HAYEeHWA  OOMOSTHUTESNTbHOW  OTHOCUTENbHOW

NorpeHOCTN Npn OTKIOHEHNN BNUSIOLWLEN BENMNYNHBI Ha AX;

AXmax — HAMOONbLLUEE OTKNOHEHNE BHELUHEW BNUSIOLLEN BENUYMHBI OT HOPpMaJibHOIo
3HaA4YeHUA.

nN.7.5.6 OTHOCI/ITeJ'IbHyPO CTaHOapTHYHO HeonpeaeneHHOCTb 3HadYeHud M3MepﬂeMOIZ
BEIIMYNHbI ¥ C YH4ETOM €€ OCHOBHOM 1 OONOMHUTENbHbIX COCTaBAAKLLNX paccynTbIiBakOT Mo

dopmyne
u, = /u’yf,+Zugi2 : n.11)
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rae N — 4Y1CNo BNNAKLWNX BENMTUYUH.

N.7.5.7 OTHocuTenbHaa cTaHgapTHad HeonpeaeneHHOCTb 3Ha4YeHMss MacCoBOro pacxoaa
(Maccbl) XnaKkocTn ¢ y4eTOM €€ OCHOBHOM M AOMNONMHUTENbHbBIX COCTaBAOLLMX:

2 2
0.015%-Q t—25°C P
u, = (058 ) +|05- Mnom +105-6Q,, — 5 | (N.12
u=1/005-G0y) ( a. oG J [ e Q1MHaj (n.12)

rae  Oowm — npegenbl  JOMyckaeMom OTHOCUTESIbHOM MNOrPeLlHOCTU  U3MEepPEeHUs
MacCoBOro pacxoja W Macchl XWOKOCTM cornacHo n.1.2.5 — npu unsmepeHun
pacxoga XuOKOCTW, WUnW npegenbl JONyCKaeMOW OTHOCUTESNTbHOM MOrpeLuHOCTU
N3MepeHna MacCoBOro pacxoda M Macchl rasa cornacHo n.1.2.6 — npu namepeHun
pacxopga rasa, %,

QMnom — 3HAa4YEHNE HOMWHANBHOIO pacxoda cornacHo Tabnuue 1.1, T/,
t — 3Ha4yeHne TemnepaTypbl namepsiemon cpegbl, °C
Qu — 3HaYeHne MaccoBOro pacxoaa namepsemon cpeapbl, T/4,

0Qup — OONOMHUTENBbHAsI NOrpeLLHOCTb U3MEPEHMUST MAcCOBOroO pacxoga (macchl),
Bbl3blBaeMas OTKIOHEHWEM [aBMeHus M3MepsieMon cpeabl OT AaBrneHusi, npu
KoTopoMm Oblna npoBegeHa kanubposka, cornacHo n.n.1.2.32.2, 1.2.32.3, %,

Pus6 — 3Ha4eHne n3bbITO4YHOro AaBneHnsa namepsemon cpeabl, Mla.

N.7.5.8 OTHOCKTENbHAA cTaHgapTHas HeonpeaeneHHOCTb 3Ha4YeHust 06bEMHOro pacxoaa
(o6bema) XKNOKOCTN C Y4ETOM €€ OCHOBHOM M AOMNOSNHUTENbHbBIX COCTaBNAOLMX:

u, =(05-0Q,f +(05-3,) +(05-5Q,.) | (1.13)

rae  J0Qy — npegenbl AoNyCKaeMblX 3HAYEHUA OCHOBHOW OTHOCUTESIbHOW MOrpeLLuHOCTH
n3mepeHnsa odbbeMHOro pacxoga n obvema, cornacHo n.1.2.9, %,

0Qyt — Npegens! 4OMNOMHUTENBHOW NOrPEeLIHOCTU n3mepeHnst 06beMHOro pacxoga u
obbeéma, BbI3bIBAEMOW OTKNOHEHMEM TemnepaTypbl OT TemnepaTypbl KanmbpoBKy,
cornacHo n.1.2.31.3, %,

0Qyp — Npegenbl AONOMHUTENBHOM MOrPELLUHOCTU U3MEPEHUS OOBbEMHOIO pacxoaa
n 06bEMa, BbI3bIBAEMOW OTKITOHEHNEM AABNEHUS N3MepPSeMOo cpeabl OT AaBNEHUS
kanmbposku, cornacHo n.1.2.32.6, %.

N.7.5.9 OTHocuTenbHas CTaHgapTHaa HeonpeaeneHHoCTb 3Ha4YEeHNN  NIOTHOCTU
VI3MepF|eMOl7I cpenbl C y4eToM ee OCHOBHOM W OOMOMHUTESbHbIX COCTaBMAAKLLNX:

2 o 2 2
U = 0’5.A_p " Q5.%.ﬂ " 0,5.%.& , (N.14)
r Yo, o 10°C o 1MMa

rae  Ap — npeagenbl AOMNycKaemMonW OCHOBHOW abCOMOTHOM MNOrPELUHOCTM U3MEPEHUs
NNOTHOCTMU XUAKOCTN, cornacHo n.1.2.8, |<r/|\/|3,

P — 3Ha4yeHne NnNOTHOCTU XXNOKOCTH, KF/M3,

Apt — AonoJiHnuTernbHaaA MnorpewHoCTb U3MepeHuna nrnoTHOCTU cpeabl Apt npu
OTKJIOHEHN TeMI'IepaTypr oT TeMI'IepaTypr KaﬂM6pOBKVI MMNOTHOCTKN, COrnacHo
n.1.2.31.2, kr/m°.

App — pononHuTenbHas abconTHasi MOrpelHOCTb W3MEPEHUS MNIOTHOCTY,

Bbl3blBaeMas OTKNOHEHWEM [OaBneHuUs U3MepsieMon cpedbl OT  AaBrfieHus
3

KannbpoBku, cornacHo n.n.1.2.32.4, 1.2.32.5, kr/m".
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N.7.5.10 OTHocuTenbHaa CcTaHO4apTHas HeonpedeneHHOCTb 3HavyeHun Temnepartypsbl
n3mepsieMon cpenpbi:

u =05-2—, (1.15)

rae AT — npegensbl gonyckaeMblXx 3Ha4eHUN abCOMOTHOM NOrPELUHOCTU U3MEPEHUS
Temnepartypbl npovecca, cornacHo 1.2.11, °C.

.7.6 KOHTpOrb TOMHOCTU pe3ynbsTaToB U3MepeHni
N.7.6.1 OOLwme nonoxeHms

N.7.6.1.1 Pacxogomep noanexuT rnosepke B nopsaake, ycraHosneHHom [P 50.2.006-94 B
cooTBeTcTBMU ¢ MeToaukon nosepkn 3124.0000.00-01 MIT ¢ nasmeHeHnem Ne1.

1.7.6.1.3 PernaMeHT KOHTPONSA TOYHOCTW pe3ynsTatoB U3MEepPEHU n3nararT B MHCTPYKLNN
no aKcnryaTauuu ysrna nsMepeHun.

.7.6.1.4 KoHTponupytoT cnegyrowime nokasatenu n napameTpbl:

- oTcyTcTBME COOEB NoKasaHui pacxogomMepa nyTem nx NepUoLNYECcKOro CrimdeHust ¢
nokasaHmamu aHanornyHbix CW, ycTaHOBREHHbIX Ha apyrux WT, nnn cpaBHeHus
nokasaHum c gybnupytowen cuctemon (Npu ee Hanuunmu) M3MEpPEHUn pacxoga
cpenpl;

- MX pacxogomepa (cm. 1.7.6.2.3);

- CBOEBpPeMEHHOCTb W MNpaBUIIbHOCTb BBeOAEeHUA 3Ha4YeHNN YCJTOBHO-TNMOCTOAHHbIX
BENU4YuH B namsaTtb IlT;

- pacxoq cpefbl Yepes UT, paboune gaBneHne n Temneparypy, KOTOpble OOSMKHbI
HaxoOuTbCA B Npegenax yCTaHOBMNEHHbIX Anana3oHoB;

- BblnosiHeHue TpeboBaHun N.1.7.1 K ycnoBuam namepeHun;
- cMeLleHne Hyns pacxogomep (cm. U.7.6.2.1.1);

- NporpamMMHbIA  CTaTyC pacxo4oMepa, HanuMyune OuarHOCTUYEeCKMX CoobLueHui
(nogpasgen 2.8). MNMpn HanMuMmM OUArHOCTUYECKMX COOOLLEHUN MPUHUMAOT MeEpbI
corfacHo npunoxenuto I

N.7.6.1.5 VNHTepBanbl npoBegeHna ovyepenHoro KoHTpona MX ycTaHaBnuBalT C y4eToM
YCrOBUI 3KCnfyaTauum pacxogomepa W TpeboBaHUM K TOYHOCTU U3MEPEHUN Mo
COrNMacoBaHWIO 3auMHTEPEeCOBaHHbIX CTOPOH. BHeouyepegHOM KOHTPOMb MPOBOAAT MO
TpeboBaHMO OOQHOW U3 CTOPOH.

N.7.6.1.6 KoHTponb MX pacxogomepa He [OOMKEH MPenaTcTBOBaTb MNPOBEOEHUIO
N3MepEHN pacxoga B YCTaHOBNEHHOM MOpPsiAKe.

N.7.6.2 KOHTPONb TOYHOCTW pe3ynbraTtoB M3MepeHuin pacxogomepa
N.7.6.2.1 NpoBepka CMeLLEHNSA HYIS
N.7.6.2.1.1 TpoBepKy cMeLLeHUs Hyns NPOBOAST:

- B TE€YeHMne NepBoro Mecsua nocrie ycTaHoBKN pacxogoMepa;

- Kaxgblhi Ce30H B TeyeHMe nepBoro roga paboTbl pacxogomepa (4actoTa
nocneaywwmx nepuoanuvyeckux MpoOBEPOK Hyns onpedensieTcss  yCrioBUsIMU
aKcnnyatauum  pacxogomepa, TpPeboBaHMSIMM K TOYHOCTM  M3MEPEHUI,
pesynsTatamu npeabiayLmx NpoBeEPOK);
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- Npu BbIXOAE 3Ha4YeHW TemnepaTtypbl WU AaBMEHUS WU3MEPSEMOW Ccpedbl Wnn
TemnepaTtypbl OKpyXxatoLlero Bo3ayxa 3a npegensl (n.n.1.2.31, 1.2.32), npun KOTopbIX
CMeLLeHWe npeBbIWaeT cTabunbHOCTb HyNA (n.1.2.2);

- MEepuogu4eckn, C YacTOTOW, OnpedenseMol Ha OCHOBaHUWM  pe3yrbTaToB
npeablayLwmnx NpoBepoK C y4eTOM YCIIOBUIA SKCNyaTauum pacxogomepa.

N.7.6.2.1.2 TlpoBepKy CMELLEHNA HYNA NPOBOAAT B crefyoLwem nopsake:

- npwv OTCYTCTBMM pacxoda rasa obecnevmBaloT B pacxodomMepe pabouve 3HayeHust
AaBrneHust 1 TemnepaTypbl;

- 3anucbiBaloT  MNoOKasaHue  pacxogomepa, YCroBUS  U3MEPEHUN,  YCrnoBUS
OKpy>KatoLleun cpeabl;

- yCTaHaBnuBalT Hynb pacxogomepa (n.2.17), ecnu cMelleHne npesbllaeT
CTabUIbHOCTb HYNS ';

- Ha OCHOBaHMMW 3apPerncTpMpoBaHHOIO 3HAYEHUS HYNS U NOCNeayLWwmnx N3MeHeHu
YCNOBWUIA 3KCNyaTauum pacxogomMepa KOPPEKTUPYHOT, Npyv HeoOXOAMMOCTU, CPOK
rocrnenyrLLMX NPOBEPOK CMELLEHMS HYSI.

N.7.6.2.2 lnarHocTupoBaHMe napameTpoB pacxogomMepa

B npouecce akcnnyataumm ©0e3 geMOHTaxa pacxogoMep M OCTaHOBKM Nofdayu rasa
NepuoanMyeckm KOHTPONUPYKOT MNPOrpaMMHbLIN  CTaTyCc pacxogoMepa W Hanuudue
AanarHoctnyecknx coobuweHnn (nogpasgen 2.8). [llpu  Hanuyuuu  OuMarHOCTUYECKUX
COOBLEHNN NPUHMMAIOT MEpPbI COrfTacHO NPUNOXeHuto I

N.7.6.2.3 KOHTPOSib METPOSIOMMYECKMX XapaKkTEPUCTUK pacxogomepa

N.7.6.2.3.1 KoHTponb MX pacxogomepa npoBoauTcss No TpeboBaHUIO HOPMAaTUBHbIX
AOKYMEHTOB MOfb30oBaTens.

MpuMeHsOT crieayowmne BapMaHTbl YCTaHOBKM KOHTPOSIbHOTO cpeacTBa U3MepeHuii:

a) Ha paboyem UT pgo wnm nocne pabodero pacxogomepa Ha nepuopg KoHTpons MX
paboyero pacxogomepa. llocne KOHTpons BMEecCTO KOHTpornbHoro CW yctaHaenusatoTt
MOHTa)HYIO BCTaBKY;

06) Ha KoHTponbHOM WT, nocnemoBaTenbHoe coeguHeHue Kotoporo ¢ pabounmmn LT
obecneymBaloT C MOMOLLLIO JOMNONHUTENBHOM TPYOHOM 06BA3KM.

KoHTponbHoe C/ MOXET yCcTaHaBNMBaTbLCA Kak CTaLMOHAPHO, Tak N BPEMEHHO, Ha Nepuog
KoHTpona MX pabouero pacxogomepa. B cnydae BpeMeHHOW YCTaHOBKM MOCHE KOHTPONS
MX pacxogomepa BMeCTO KOHTponbHoro CU yctaHaBNMBaOT MOHTaXHYHO BCTaBKY.

N.7.6.2.3.2 Tllpu npoBedeHUN KOHTPOMS MPOBOAAT HE MeHee Tpex W3MepeHun
KOHTPONMPYEMOro napamMmeTpa npouecca (Maccbl, 06beéma, NAoTHOCTU UM TemMnepaTypbl)
npn ctabunbHOM 3Ha4YeHUn pacxoga. Bpemsa HakonneHus npu Kaxgom M3MepeHuu
JOIMKHO ObITb He meHee 30 c.

nN.7.6.2.3.3 Pe3yanaT KOHTPOJ1A CHUTAIOT NOJIOXKUTEIbHbIM, €CI Ond KaXXgoro namepeHuA
BbIMNONHAETCA ycnoBue

m,— mCK

100% < U2, +U2 | (1.16)

CK

' Ecrm NPUYNHON CMELLIEHUS HYNSA SBMASIOTCS OTNOXEHNS Ha BHYTPEHHEN NOBEPXHOCTM BUOPUPYHOLLIEN
TPyOKM, HEOBXOOUMO Nnepes YyCTaHOBKOW HYIs pacXxogoMep Npou3BeCcT O4MCTKY

191 3124.0000.00 P3



CueTtunkm-pacxogomepbl maccosble AJIMETPO-®nomak

rme mg U Mg — 3HaYeHWe napameTpa npouecca Mo MoKa3aHUsAM KOHTPOMNMPYeMOoro
pacxoaomMepa 1 KoHTpornbHoro CU;

U'mek — npenen OTHOCUTENbHOW pacLUMpeHHOW HeonpeaeneHHoCTU cpeacTtsa
KOHTpOMNs pacxogomepa (BKIo4asi NorpeLHoCTb BTOPUYHON annapaTypsbl);

r

i - npeaen OTHOCUTENBHOMN pacLunMpeHHOMN HeonpeaeneHHoCTn
KOHTPONMpyeMoro pacxogomepa (BKriodas norpelHoCTb BTOPUYHOW annapaTypbl);

N.7.6.2.3.4 Ecnn ycnosue (LN.16) He BbINOMNHAETCA AN OAHOMO U3 U3MEPEHUH, ero
pesyrnbTaTr UCKNIoYalT U NPOBOASAT OQHO AOMONHUTENbHOE U3MepeHune.

N.7.6.2.3.5 MNpn HecobnogeHun ycnosusa (U.16) ona asyx wnu Gonee usmepeHun v B
cnyyae MOBTOPHOIO HEBbLINOMHEHUS AOMOSMHUTENBHOIO M3MEPEHUSI BbISICHAOT MPUYKHY,
BbI3BaBLUYK HeBbINONHeHWe ycrnosus (M.16), npuHMMaloT Mepbl MO ee YCTpPaHeHU0 U
NPoOBOAAT NOBTOPHbINA KOHTPOSb.

1.7.6.2.3.6 Npun oTpuuatensHOM pesyrnbsTaTe NOBTOPHOIO KOHTPOMA pacxogomMep
NoaneXnT PEMOHTY U BHEOYEPEOHOW NOBEPKE UK KannubpoBkKe.

1.8 TpeboBaHunsa kK nepcoHany

1.8.1 K nogrotoBke 1 BbINOSTHEHMIO N3MepeHnin, 06paboTke UxX pesynsTaToB AONYyCKaTCs
nnua He monoxe 18 nert, npowealwmre uenesoe obydeHne npodeccun, MHCTPYKTaX Ha
paboyeM MecTe, MHCTPYKTaX No oxpaHe Tpyaa, TexHuKe 6e30MnacHOCTH, NoXapHOM
©e3onacHOCTU, NPOBEPKY 3HAHUN N MEAUNLMHCKUIA OCMOTP.

1.8.2 O6cnyxusatownm nepcoHarn AomkeH ObiTb 3HAaKOM C coepXxaHMeMm HacTOsLLEero
PYKOBOACTBA MO 3KCnnyaTtauuu.
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MNMpunoxeHune K — CTpyKkTypa MeHI0 pacxogomepa

Tabnuua K.1 — cTpyKTypa rnaBHoOro MeHo

2.dnarHocTuka /
cTaTtyc

2.HART craryc*

Cnuncok donaros ctaTyca yctponctea HART

3. AnarHocTtunye-
CKne coobLeHns

Cnuncok coobuueHmni o6 owmbkax 1 npegynpexaeHnax

3.NHdopmaunsa

CepuiiHbin HoMep, cepTuduKaT, TOYHOCTb, AaTa KanubpoBku

2.CeHcop

Tun, Y, HOMWHanNbHLIN pacxod, Anana3oH paboynx Temnepartyp,
MakcuMarbHoe paboyee gaBneHne

3.N3meputenbHbIN
Moaynb

Howmep, Bepcus MO, koHTponbHas cymma, AaTta KannbpoBku

4.Moaynb Howmep, Bepcus MO, gata peBnsnm, KOHTP.CyMMa, aata kanmbpoBku
npoueccopa
4.06cnyxuBa- 2.maBHble EaonHWLbl namMepeHns 1 3HavyeHus rmaBHbIX NEPEeMEHHbIX (MacCOBbIN

Hune

nepeMeHHble

pacxon, o6bEMHBIN pacxon, NNOTHOCTb, Temnepartypa 1 1.4.)

3.HacTtpowka
avcnnes

2.0OCHOBHbIE ONUMK KoHTpacTHOCTb, OpueHTauus, A3blK, MEHHO
cymmaropa, TecT aucnnes

3.Mone 1 HasHaueHue, dopmar, eanHnubl, BIMA

4. Mynbstunn. nons 1 HasHaueHue, dopmar, eanHnubl, BIMA

5.Mone 2 HasHadeHue, dopmart, eamHuubl, BIMA

6.MynbsTunn. nons 2 HasHaueHwe, popmart, eauHnubl, BN

7.3KpaH. 3acTtaBka CocTtosiHme, nHTepsan, npu asapum

4.Cymmaropbl

«[pu owmnbke» — NoBeAeHNe cyMMaTopa B aBapuinHOM cutyaumm

2.Cymmatop 1 EauHuubl, cymma, cymma 10°, coctosiHue
2.KoHourypu- HasHaueHue, pexum,
poBaHue eouHULbI

4.06HyNUTbL NokasaHus

3.Cymmarop 2 EaovHuubl, cymma, cymma 10, cocTosiHue
2.KoHourypu- HasHaueHue, pexum,
poBaHue eanHULbI

4.00HYNUTL NokasaHus

4.Cymmarop 3 EgouHuuel, cymma, cymma 10, cocTosiHue
2 KoHdpurypu- HasHauyeHue, pexum,
poBaHue eaNHULIbI

4.06HyNUTbL NokasaHus

5.Cymmarop 4 EaouHuuel, cymma, cymma 10, cocTosiHue
2.KoHourypu- HasHaueHue, pexum,
poBaHue eaVHULbI

4.00HyNUTbL NokasaHus

5.CurHanbHble
BbIXOAbI

2.MimnynbcHbii/YacTo | 2.Tun Bbixoda (MMMyrbCHBIN, YaCTOTHbIN
THbIN/CTaTyCHbIN 1 WITN CTaTYCHbIN), TEKyLLIEEe 3HAYEeHne

193 3124.0000.00 P



CyeTtyukm-

pacxogomepbl MaccoBble AJIMETPO-®nomak

Habop napameTpos
3aBUCALMN OT
BbIOpaHHOro TMNa
BbIxoaa

3.KoHdpurypu-
poBaHue

TeKyu.l,ee COCTOsAHME,
cnmMmyndaumnd, 3HadeHne
cnmynauumm

4.Cumynsaumsi

3.YactotHein/CTaTyc
HbI 2

2.Tvin BbIXOAA (YaCTOTHBIN MK CTaTYCHbIN),
Tekylllee 3Ha4eHue

Habop napameTpos
3aBUCALMN OT
BblOpaHHOro TMNa
BbIxoAa

3.KoHdpurypu-
poBaHue

TekyLlee cocTosiHuE,
CUMYNSILMS, 3HaYeHne
cUMynsaLmm

4.Cumynsaumsi

4.CtaTyCHbIN BbIXOA

Tekywmn ctartyc

2 KoHdpurypu-
poBaHue

HasHaudeHnue, ypoBHW,
eMHMLUBI...

TeKyu.l,ee COCTOdAHMeE,
cnmMmynaumna, 3HadeHne
cnmMmynaumm

3.Cvmynsauus

5.TokoBbin 4-20 MA

HasHadeHue, TeKkyLwwmmn ToK

HasHaueHune, egmHuLbl,
BIMA, HIMW, pexwum, npn
aBapuu

2 KoHdpurypu-
poBaHue

3.TecT netnun TeKyLnin TOK,

cnmMynauna, yctaBka

4.Kannbposka

5.3aBoackune HacTponkm

6.0uckpeTHble
BXOAbI

2.Bxog 1 HasHauyeHue, TekyLL M NTorn4eckuin ypoBeHb
Ha Bxofe
3.Bxog 2 HasHauyeHue, TekyLL M NIorm4ecknin ypoBeHb

Ha BXxoae

7.KoHueHTpauus

PacueT; 3Ha4eHns nNnoTHOCTEN, KOHLleHTpaLLMVI, MacCCOBbIX U
0O6bEMHbIX pacxogoB OTAENIbHbIX KOMIMOHEHTOB

5.basoBble
PyHKLUNN

2.0T1ceyka

2.0T1cevka pacxoga

HasHauveHue, eauHnLbI, YPOBEHb, LLOK-
Tanmep

3.0T1ceyvka nnoTHOCTHU

EaovHuubl, ypoBeHb

3.MNpuBeneHHas
NIOTHOCTb

Tun (cnoco6) onpegenexHnsi NPUBEAEHHON NNOTHOCTU, €OMHULBI,

3Ha4yeHve NpMBEAEHHON

MNOTHOCTU

3.MNMapameTpbl

Habop napameTpoB 3aBuCALLUIA OT
BblIOpaHHoro cnocoba onpegeneHus
NpVBELEHHON NNOTHOCTU

4.HacTponka

2.HacTtpoiika Hyns

Honb, MKc

2.06HyneHue. .. CrapT o6HyneHus,
npotiecc, cTaTyc, HOfb,

cmeleHmne, CKO
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3.071Kart K npeabigyLemy

4 .BoccTaHOBUTb 3aBOCKON HOJb

5.KoHdurypaums

Bpemsi 06HyneHus,
MaKc. CMeLLEeHNE, MaKcC.
CKO

5.CuctemHble

MapameTpbl geMndrpoBaHnst pacxoda, NNOTHOCTU, TeMnepaTypbl

napameTpbl
6.JlnHenHasa HaknoH 1 cmelleHne: maccoBoro pacxoga, 06beMHOro pacxoaa,
Koppekuunsa NIIOTHOCTN, TeMMepaTypsbl

7.TpoToKon cBA3n

Bbl60p NPOTOKOJ1a CBA3U, NMPOCMOTP COCTOAHUA 3aLlLUUTbI 3anncu

3.KoHdurypauums

CBA3N

Habop nogmeHio n napameTpos,
3aBUCALLMIA OT BbIGpaHHOro NnpoTokona

4 HacTtpoiika Burst*

2.CoobLleHne
3.CoobleHne2**
4.CoobLeHne3*™

Habop napameTpos
KOHdpurypaumm Burst-
coobLLleHuns

8.KomneHcauus

PaspelueHne KomneHcaunm, BbiIGOp NCTOYHUKA SaBMeHUs, eaUHULbI

pa3pbliBa NoToKa

YPOBEHb, HUXHUIA YPOBEHb, BPEMS paspbiBa

AaBneHus n3MepeHnst 4aBneHnsi, NPOCMOTP 3HAYEHNS OAaBMNEeHNs
5.Hactpowika BBog oukcuMpoBaHHOIO 3Ha4YeHUs OaBMNeHUs
NCTOYHMKA AaBneHus | (ecnv UCTOYHWK OABREHUs —
PUKCUPOBaAHHOE 3HaYEHME)
KoHdurypaums pexxmma 3axearta gaBreHus
(ecnv UCTOYHWK JaBREHUs1 — 3axBaT no
HART)
9.[eTtekTop BkntoyeHne getektopa, eanH1Lbl U3MEPEHMWS YPOBHSI, BEPXHUIA

*

ecnu BblbpaH npotokon ceasn HARTS nnn HART7

** TONbKO Anga npoTtokona ceasn HART7

ApxaHrenbck (8182)63-90-72
AcTtaHa +7(7172)727-132
AcTtpaxaHb (8512)99-46-04
Baprayn (3852)73-04-60
Benropop (4722)40-23-64
BpsiHck (4832)59-03-52
BragusocTok (423)249-28-31
Bonrorpap (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
EkatepuHOypr (343)384-55-89
UBaHoBoO (4932)77-34-06
WxeBck (3412)26-03-58
WUpkyTck (395) 279-98-46

Kuprusus (996)312-96-26-47

Mo Bonpocam npogax u noaaepXku obpalanTech:

KasaHb (843)206-01-48
KanuHuHrpag (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KpacHopgap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
Nuneuk (4742)52-20-81
MarnuToropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41

HwxHun Hoeropog (831)429-08-12
KasaxctaH (772)734-952-31

HoBoky3Heuk (3843)20-46-81
HoBocunbupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42
OpeHbypr (3532)37-68-04
MNeH3a (8412)22-31-16

MNepmb (342)205-81-47
PocToB-Ha-[loHy (863)308-18-15
Ps3aHb (4912)46-61-64

Camapa (846)206-03-16
CaHkT-MNeTepbypr (812)309-46-40
CapartosB (845)249-38-78
CeBactononb (8692)22-31-93
Cumdbepononb  (3652)67-13-56

Tapxuknctan (992)427-82-92-69

An. noyta: emr@nt-rt.ru || Cant: https://emr.nt-rt.ru/

CwmoneHck (4812)29-41-54
Coun (862)225-72-31
CrtaBpononsb (8652)20-65-13
Cypryt (3462)77-98-35
Teepb (4822)63-31-35
Tomck (3822)98-41-53

Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsiHoBck (8422)24-23-59
Yda (347)229-48-12
Xabaposck (4212)92-98-04
YensabuHck (351)202-03-61
Yepenosel (8202)49-02-64
Apocnasnb (4852)69-52-93






