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HacTosilwee pykoBoACTBO No akcnnyatauun (P3) pacnpocTpaHsaeTcss Ha CHETYUKK-
pacxogomepbl MaccoBble JJIMETPO-®nomak (manee no TeKkCTy — pacxogomepbl) U
npegHasHadeHo [Ans u3yvyeHUs WX YCTPOUCTBA, MpuHUMNA OEWCTBUA W NpaBun
aKcnnyarauuu.

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

KOHCTpyKUMA pacxodoMepoB MOCTOSIHHO COBEPLUEHCTBYETCA  MpeanpuaTUEM-
N3roTOBUTENEM, MO3TOMY MOrYT GObiTb HE3HauuTenbHble OTNNYMSA OT MPUBEOEHHOTO B
HacTOSALLEM JOKYMEHTE ONMUCaHUsi, He BNUSIIOLLME HA pabOTOCNOCOGHOCTb M TEXHUYECKME
XapaKTePUCTUKN pacXxoOoMepPOB.
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1 OnucaHue n pabora

1.1 HazHa4yeHue

Pacxogomepbl npegHa3HayeHbl A UBMEPEHUSS MACCOBOIMO M 0GbEMHOIO pacxoaa,
KONM4YecTBa >XUOKOCTEW U ra3oB, UX TeMMepaTypbl U NIIOTHOCTU U Nepeaayn nosy4eHHoM
NHGOPMaLMKN ANst TEXHONOMMYECKUX Lienen 1 y4eTHO-PacUETHbIX onepauuil.

ObnactTb MPUMEHEHUs PacXOAOMEPOB — CUCTEMbl aBTOMATMYECKOrO KOHTPOIS,
perynupoBaHusl 1 ynpaBeHusi TEXHONOMMYECKMMM NMpoLeccaMm B pasfMyHbIX OTpacnsx
NPOMBbILLNEHHOCTHU, @ TakKe CUCTEMbI KOMMEPYECKOro y4yeTa.

Pacxogomepbl  npegHasHadeHbl  Anst  paboTbl  BO  B3pbIBOONACHBLIX WU
B3pbIBOOE30NaCHbIX YCIOBUSIX.

Pacxogomepsbl, npegHa3HayeHHble AMs YCTaHOBKM M paboTbl BO B3PbIBOOMACHLIX
30Hax MOMeLLEeHUN N HapPYXXHbIX YCTAHOBOK, MMEKT MapKMPOBKY B3PbIBO3ALLMUTLI COrNacHo
rnase 7.3 MY3, n gpyrum HOpMaTUBHbLIM AOKYMEHTaM, perfiameHTUpPYoLWMM NPUMEHEHNE
aneKkTpoobopyaoBaHNA BO B3PbIBOOMNACHbLIX 30HAX.

YcnoBHoe o0603HadeHne pacxogomepa (C y4ETOM WCMOSTHEHMIA) COCTaBMSIETCS B
COOTBETCTBUU C YKa3aHMAMU B NPUNOXKEHNUN A.

Pacxogomepbl nepenaroT NHdOpMaLno 06 n3mepsieMomn BefM4nHe
YHUPUUMPOBAHHLIM TOKOBbBIM BbIXOOHbLIM CUMHaNOM, YaCTOTHO-UMMYJSIbCHLIM BbIXOOHbLIM
CUrHanNoMm un umdpoBLIMU CUTHaANAMMU:

— Modbus RTU yepes nutepdeinc ctaHgapta RS-485,
— HART curHan, HanoXeHHbI Ha TOKOBbIN BbIXOoAHOW 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
KOHpUIrypupoBaHMUs pacxogomepa C MNOMOLLbD MEepCOHaNbHOrO KOMMbKOTEPA WK
KOMMYHUMKaTopa. [na 3Toro K craHgapTHOMY nocnefoBaTeribHOMY MOPTY KOMMbioTepa
nogkntovaeTcss OOMNONHUTENbHbIM npeobpasoBatenb RS-485 unn HART-mogem. Takvm
cnocobom MOXET BbINOMHATLCA HACTpPOMKa pacxogomepa, nepeHacTponka Auana3oHoB
N3MEPEHNIN, YCTAHOBKA U KOPPEKTUPOBKA «HYNSA», NOSlyYeHME TeKyLUMX 3HaAYEeHUn U psag
Apyrnx onepaumn.

Bug knumaTtunyeckoro ncnonHeHna pacxogomepa — YXJ1 2 no NOCT 15150, Ho ans
aKcnnyatauuu npu Temnepartype okpyxatowero Bosgyxa oT muHyc 40 go nnoc 60 °C (B
komnnektauumn 6e3 aucnnesa nnmn ¢ gucnneem OLED) unu ot muHyc 20 go nntoc 55 °C (B
komnnektauumn ¢ XXKKW) n otHocutensHon BnaxHocTtn 4o 95 %.

B pacxogomepax peanu3oBaHa YHKUMS ~ CaMOOWArHOCTUKM  COCTOSIHUS
pacxogomepa SMART Care System, ocHOBaHHasi Ha KOMMMIEKCHOM aHanun3e M3MeHeHUs
MEXaHUYECKNX W JNEeKTPUYECKNX CBOWMCTB KOMMOHEHTOB pacxodomepa, BhMSILWMX Ha
TOYHOCTb n3MepeHus. BctpoeHHasa yHkums SMART Care System ocyliecTBnsieT paHHee
obGHapyxeHne paedekToB, a Takke Mo3BONseT MNpPOBOAUTb WMMUTALMOHHYIO MNOBEPKY
pacxogomMepa Ha 06bekTe 6e34eMOHTaXXHbIM U AEMOHTaXHbIM CMOCOBOM.

MmMmntaumnoHHas noBepKa npeanofiaraeTt nposegeHmne OoporoctoAwmnx AlnTesibHbIX
TEXHOJTIOTNYECKNX onepau,l/n?l B npouecce npon3Boactsa pacxoaomMepa, B CBA3UN C 4eM
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BbIMOMHAETCA OMNUMOHAaNbLHO B COOTBETCTBUM C KOAOM 3akasa. [JocTynHbl K 3akasdy [ABa
NCNONHEHNa pacxogomepa No TUNy MMUTAUMOHHOW MNOBEPKU: CTaHOapTHbIM (Kog 1) u
pacwmpeHHbin (kog S). NMpy NONOXUTENbHLIX pesynsraTtax CTaHAapTHOWM UMUTaLMOHHOW
NMOBEPKN MOHMXKAETCH KIacC TOYHOCTM pacxogomepa OTHOCUTErNbHO 6a3oBoro knacca
TOYHOCTU, 3adPUKCUPOBAHHOIO MNpPU BbIMyCKe M3 npomsBoacTBa. [1pyM NONOXUTENbHbIX
pesynesraTtax pacLUMpPeHHON WMMUTALMOHHOW MOBEPKU, B 3aBUCMMOCTW OT MOSTyYEHHbIX
pe3ynsTaToB AMArHOCTMKKU, KNacC TOYHOCTM MOXET OblTb COXpaHeH, NiMbo MOHWXeH. BHe
3aBUCMMOCTU OT pes3ynbTaTtoB UMUTALMOHHOW MOBEPKM UMEETCH BO3MOXHOCTb MOBEPKU
pacxogomMmepa «nposIMBHbIM» METOAOM.
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1.2 TexHU4Yeckue xapakmepucmuKu

1.2.1 Pacxogomepbl COOTBETCTBYHOT TpeboBaHuam TY 4213-025-99278829-2011,
MOCT P 52931-2008, TP TC 012/2011, KOMMMEKTY KOHCTPYKTOPCKOW [OKYMeHTaLuuu
3124.0000.00 wn 3115.000.00. KomnoHeHTbl pacxogomepa B3PbIBO3ALLULLEHHOIMO
MCNONMHEHNA C BMAOM B3pbIBO3alLMTbl  «MCKpobe3onacHasa anekTpudeckaa Uuenb»
COOTBETCTBYIOT Takke TpeboBaHuam [OCT 31610.0, NOCT 31610.11, ¢ BuMAOM
B3pbIBO3aLUTbI «B3pbIBOHENPOHMLaemasa obonoyka» — FOCT 31610.0, NOCT IEC 60079-
1. Komnnekt paboyernr ©n CONPOBOAUTENBHOM [OOKYMEHTALMM Ha pacxogoMepbl
B3pPbIBO3aLUMLLEHHOIO UCMOMIHEHUA coOrflacoBaH C  MUCMbITaTeNlbHOW OpraHu3aunen.
BHeceHne M3MEeHEeHUW 1 JOMOMHEHUM B COrfacoBaHHYK [AOKYMEHTaUMIo, KacaloLnxca
CPEACTB B3pbIBO3aLLMTLI, MaTepnanos n apyrmx TpebosaHun, pernameHTpoBaHHbix FTOCT
31610.0, TOCT IEC 60079-1, TOCT 31610.11, npoBogAaTCA MO COrnacoBaHu C
ucnblTaTenbHOW opraHu3auuen cornacHo npasunam [16 03-538. CepunHbIn  BbINyCK
B3PbIBO3aLUMLLEHHBIX PacxogOMepOB OCYLUECTBMNSETCA Ha OCHOBaHWW CBUAETENbCTBA O
B3pbIBO3aLUMLLEHHOCTN B COOTBETCTBUM C rnpasunamu b5 03-538.

1.2.2 Pap gnameTtpoB ycroBHOro npoxoga [y, HOMMHanbHble 3Ha4YeHUs MacCcoBOro
pacxoa XWAKOCTU, 3HaYeHus1 KoadbdmumeHTa Kg U npeferbHble 3HaYeHUs CTabnnbHOCTU
HYNs ANs JaTynkoB pacxogomMepa npuseaeHsl B Tabnuue 1.1a..1.1r

Tabnuuya 1.1a JaTynkm cTaHAapTHOW KOHCTPYKUMK (Mogenb S)

Mogens | Ay, HomMuHanbHbIN MakcnmanbHbIn KoadhdpmumeHnt| CtabunbHOCTb
natamka| M MacCOBbIN pacxop, MacCoBbIN pacxop Ka, Kr/m® Hyna (Z), £ T4
XNOKOCTU Qunom™, T/M | KNOKOCTU Qumax@™*, T/4

S002 2 0,04 0,06 40 0,000004
S003 3 0,1 0,16 40 0,000010
S005 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 | 70 110 130 130 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

* HoMmHanbHbIA pacxop COOTBETCTBYET nepenagy AaBneHus Ha pacxogomepe, pasHomy 0,1 MMMa
npv n3aMepeHun pacxoga sogpl npu temnepatype sogpbl 20 °C.

** CoxpaHeHne METPOSIOrMYECKNX XapakTepucTUK B AuanasoHe pacxofoB OT Qmnom A0 Qumaxr)
3aBUCUT OT YCNoBuIM NpuMeHeHns. Heobxoanma KoHCynsTaums ¢ U3roToBuTenem pacxogomepa.
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Tabnuuya 1.16

Cuetunkn-pacxogomepbl maccosble AJIMETPO-®nomak

[JaTtyvkn ¢ Manons3orHyTeiMn Tpybkammn (Mmogens F)

Mopgens | Ay, HomMuHarnbHbIN MakcumanbHbIN KoadhdpmumeHnt| CtabunbHOCTb
natumka| mm MacCOBbI pacxop, MacCOBbIN pacxop kg, Kr/m® Hyna (Z), £ T/4
XNOKOCTU Qunom, T/M | XKNMAKOCTU QumaxE), T/M
FO002 2 0,042 0,06 40 0,0000042
FOO05 5 0,42 0,60 40 0,000042
FO010 10 0,70 1,0 60 0,00007
Tabnuuya 1.18 [JaTymkm cneumanbHon KOHCTPYKUnKn (mogens U)
Mogens | Oy, HomuHanbHbI MakcumanbHblii KoadhpumumeHnt| CtabunbHOCTb
naTumka| mm MacCOBbI pacxof MacCOBbI pacxof kg, Kr/m® Hyna (Z), + T/4
XNAKOCTU Qmnom, T/M | XKMAKOCTU QumaxE), T/Y
uo25 | 25 12 14 90 0,0006
Uuos0 | 50 60 70 90 0,003
U080 | 80 170 220 155 0.0085
Tabnuuya 1.1r Jatumkn U-o6pa3Hon KOHCTpyKumn (mogens V)
Mopens | Ay, HomuHanbHbI MakcumanbHbliii KoadbdpuumneHT| CtabunbHOCTb
natumka| M MacCOBbIN pacxop, MacCOBbIN pacxop kg, Kr/m®3 Hyns (Z), £ T4
XUOKOCTU Qunom, T/ | XKNMAKOCTU Qumaxr), T/
V025 | 25 12.6 18 90 0,00126
V040 | 40 30 40 90 0,003
V050 | 50 55 70 90 0,0055
V080 | 80 160 220 155 0,016
V100 | 100 210 300 130 0,021
V150 | 150 390 540 200 0,039
V200 | 200 740 1100 200 0,074

1.2.3 MakcvmanbHbIi MaccoBbI pacxoq rasa onpegenserca 3HadyeHneM Qumax(c)
(dpopmyna [1.1], T/4) NN Qumaxr) — YTO MEHbLLE.

roe

QMmax(G) = QMmax(F) "pc ke,

O — NNOTHOCTb rasa npu pabounx ycrnosusix, Kr/m®.
1.2.4 Pacxogomep MOXeT UMeTb criegywowme knaccel TodHoctu: 0,1; 0,15; 0,2;
0,25; 0,35; 0,5; 0,65.
Mocne npoBedeHUs1 MEPBUYHOM MOBEPKM pacxogoMepbl UMeKT 6as3oBble Kracchl
ToyHoctn 0,1; 0,15; 0,2; 0,5.

Nocne npoBegeHUsT UMUTALMOHHOM MOBEPKU NpU cTaHgapTHOW nogrotoBke Kk UM
(kog MO TUNY MMUTALMOHHOM NoBepkn |), 1 Npu NoNoXutenbHoM pesynsrate — «loaeHy,

(1.1)

Knacc TO4HOCTU BCeraga noHmxaetca.:

ansa 0,1 6yget 0,2;
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ana 0,15 6yget 0,25;
ansa 0,2 6yget 0,35;
ana 0,5 6yget 0,65.

[Mocne npoBefeHUs NMUTALMOHHOW NOBEPKU NpU pacmpeHHon nogrotoske K Ur
(ko4 No TMNY UMUTALNOHHOM NOBEPKM S), U NMpU NONOXUTENbHOM pesynbrate — «[fogeH», B
3aBMCUMOCTU OT peasynbraTa OLEHKM 3NEKTPOMEXAHUYECKMX CBOWCTB CeHcopa, Kracc
TOYHOCTM MOXET ObITb NMMOO NOATBEPXKAEH, MO0 NOHMKEH:

0,1 no knacca 0,2;
0,15 po knacca 0,25;
0,2 po knacca 0,35;
0,5 pno knacca 0,65.

basoBbIN Knacc TOYHOCTU, onpefesieHHbIN 3aBO40M U3rOTOBUTESNEM N YKa3aHHbIV B
nacnopTe 1u3genusi, MoXxeT OblTb NOATBEPXKAEH NPONMBHOM METOANKON NOBEPKN.

1.2.5 lNpepenbl OCHOBHOM O0MNYCKAaeMOW OTHOCUTESTbHOM MOrpeLHOCTU N3MepeHuns
MaccoBoro pacxoga 6Qm 1 maccbl OM XUOKOCTM NO MHAMKATOPY, YaCTOTHO-UMMYNbCHOMY
N UMPPOBOMY BbIXOAHBIM CUrHANaMm:

* o, Npn Q2 100% - Z / dy,

+(Z/1 Q) 100%, npn Qy < 100% * Z / do,
rae  Op — 3Ha4YeHMe paBHO Kraccy TOYHOCTH, %,

Qu — N3mMepsieMbli MacCoBbIN pacxop, Kr/d.

1.2.6 Npeaenbl OCHOBHOW [OMYCKaeMOW OTHOCUTENbHOM MOrPeLIHOCTU U3MepeHUs
MacCOBOro pacxoja M Macchl ra3a no UHAMKATOPY, YaCTOTHO-MMMNYSIbCHOMY U LMEPOBOMY
BbIXOAHbIM CUrHanam:

* O, npu Q= 100% * Z / &g,
1 (Z/Qu)  100%, npn Q, < 100% * Z/ &g,
rae  Og paBeH: 0,35% — onsi 60 = 0,1 % 1 0,15 % v ly ot 1 o 32 mm,

0,5% —anado=0,1% un0,15 % n Ay ot 50 go 200 mm,
0,5% —ansado=0,2% n0,25% n [y ot 1 go 200 mm,
0,75% — ansa 69 = 0,35% 1 0,5 % n [y ot 1 go 200 mm,
1% — gns 6o = 0,65% mn [y ot 1 go 200 mm.

1.2.7 AnanasoH usaMepeHnus nnotHoctvt: oT 1 go 3000 kr/m°.

1.2.8 MNpepgenbl gonyckaemon abConTHOM MNOrPELUHOCTM U3MEPEHUSA MIOTHOCTU
XNOKOCTU Ap MO WHOUKATOPY, YacTOTHOMY W LMAPOBOMY BbIXOAHbIM CUrHanam B
3aBMCUMOCTU OT UCMONHEHNS:

+1 kr/im>;
+2 kr/m>;
+5 Kkr/im>;
+0,3 kr/m® 1 0,5 kr/M* — B gnanasoHe ot 400 o 1300 kr/m>.

lNocne npoBeageHunA NMUTaLUOHHON NOBEPKU N MOJTyHEeHUA NMOJTOXKUTESIbHOIO
pes3ynsrata Ap NpuUHUMaET cnegyrouwme 3HayeHuUa B 3aBUCUMOCTU OT 6asoBoro knacca
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TOYHOCTM pacxogomepa:
+10 kr/m® gns knacca TouHocTm 0,1;
+10 kr/m® unu +20 kr/m® ons knacca TouHoctn 0,15 unm 0,2;
+20 kr/m> unn +60 kr/m® ans knacca TouHocTH 0,5.

1.2.9 MNpegenbl AonNycKkaeMblX 3HAYE€HWA OCHOBHOM OTHOCUTENbHOM MOrpeLlHOCTU
n3mepeHus obbemHoro pacxoga 0Qy 1M obbema OV XKMOKOCTM MO MHOUKATOPY, YaCTOTHO-
MUMNYNbCHOMY M LMPPOBOMY BbIXOAHLIM CUTHaNaMm:

Anst knacca To4HocTn 0,1 1 Ap = £1 kr/m>: oQv =06V =0,15%

On4a oCTalibHbIX CoYeTaHuNn KnaccoB TOYHOCTU U Ap .
Ry =Ry J +(8p/ p-100%) | (1.2)

N =2J(M ) +(Ap/ p-100%) (1.3)

rae o — NNOTHOCTb M3MepsieMoit cpeabl, Kr/m>.

1.2.10 AnanasoH wun3MepeHnn Temnepatypbl paboden cpedbl  (npouecca):
oT muHyc 200 go nntoc 350 °C.

1.2.11 MNpepenbl OonycKaeMblX 3HAYEHU abGCONOTHOWM MOrPEeLIHOCTU U3MEpPEHWS
Temnepatypbl npouecca AT B 3aBUCUMOCTM OT UCMNOMHEHUS onpeaensitoTcs (OpMYyrion:

AT =+ (0,5 + 0,005 - | t]) °C unm AT =+ (0,9 + 0,008 - | t|) °C, (1.4)
roe t — Temnepatypa npouecca, °C.

1.2.12 BbIxogHble curHanbsl pacxogomepa.

1.2.12.1 PacxogomMmepbl MCNonHeHMn no komnoHoBke |, R, S, RS, M wumetor
cnegyoLime BbIXogHble curHans (n. 2.11):

e VMNyNbCHbINM/YacTOTHbIW/CTaTycHbIM (NaccusHbin, 30 B, 50 MA) — 1 kaHan;
e yacToTHbIK/cTaTycHbIN (NaccmeHbIn, 30 B, 50 MA) —1 kaHan;

e craTtycHbIn (naccusHbin, 30 B, 50 MA) — 1 kaHan;

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

1.2.12.2 Pacxogomepbl WCMOMHEHUA MO KOMMOHOBKE C wumeroT cnegywowme
BbIXOOHble curHansbl (n. 2.11):

e VMNYNbCHbIN/YacTOTHbIW/CTaTyCHbIN (NaccusHbin, 30 B, 50 MA) — 1 kaHan;
e uncposon RS-485, npotokon Modbus RTU — 1 kanan.

1.2.13 Pacxogomepbl McnonHeHun no komnoHoBke |, R, S, RS, M wumMmeloT Aga
KaHana ans QUCKPETHbIX YHUBepCarbHbIX BXOL4HbIX CUTHAMOB.

1.2.14 B 3aBUCMMOCTU OT WCMOSIHEHNA MOXET MPUCYTCTBOBATbL J1OKasbHbIN
onepaTopcknini MHTEpPMENC, BKAOYAOWMIA OUCMNEN N KHOMKK, CRyXawmn ans nHaukauum
3Ha4YeHUs1 U3MepPAEMbIX NapamMeTpoB N KOHPUITYPUPOBaHUS pacxogomepa.

1.2.15 XapaKkTepUCTUKN TOKOBOIO BbIXOAHOrO curHana.

1.2.15.1 TokoBbI BbIXOOHOM CUrHaANM MOXeT ObITb CKOHUrypupoBaH Anis
oTobpakeHna MaccoBOro pacxona, o6beMHOro pacxoaa, NAOTHOCTM NMBO TemnepaTtypbl.

1.2.15.2 ToKkoBbIN CUrHAN UMEET HUXKHEE U BEpXHee npeaenbHble 3HaYeHus Toka (4
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n 20 MA), COOTBETCTBYIOLLME MUHUMAITLHOMY U MakCUMarnbHOMY 3Ha4YE€HUAM U3MEPSIEMOro
napameTpa, unm HaobopoT NPU MHBEPCHOW HAaCTPOWKE.

1.2.15.3 MNpenenbl  abCcoOMOTHON MOrpeLwHoCcTn npeobpa3oBaHNa U3MEPEHHON
BENMYMHbI B TOKOBbIN BbIXogHOW curHan: £10 MmkA.

1.2.15.4 Inana3oH paboumx HanpsKeHW BHELLUHEro UCTOYHMKa NuTaHusa oT 12 go
30 B.

1.2.15.5 Llenb TOKOBOro curHana ranbBaHW4YeCcKM W30NMpOBaHa OT OCTanbHbIX
BHYTPEHHWX Liener aneKTPoHHOro npeobpasoBarensi.

1.2.15.6 Tokun HacbILWEHNSA NpY BbIXOAE CUrHana 3a npeaensl paboyero gnanasoHa:
20,5 mA n 3,8 MA.

1.2.15.7 Tok wnHOMKauum HeucnpaBHOCTU: He 6Gonee 3,5 MA (HWKHWA curHan
TpeBorn), He MeHee 22,6 MA (BepxHWW curHan Tpesorn). NHamkauus HencnpaBHOCTMU
MOXET BbINONMHATLCS HU3KUM UITM BbICOKMM CUrHanom — no BblGopy nonb3oBaTtens.

1.2.16 XapakTepuUCTUKMU YacTOTHOrO, WMMYMbCHOMO W CTaTYCHOMO BbIXOAHbIX
CUrHamnoBs:

1.2.16.1 YacTtoTHbI () BLIXOAHOW CUrHAN MOXET HacTpamBaTbCs Ha COOTBETCTBUE
MaccoBOMY pacxody, OObeMHOMY pacxogy, npuBegEHHOMY OO6BLEMHOMY pacxony,
NNOTHOCTK, NMBO Temnepartype.

1.2.16.2 3Ha4yeHnsa 4yacToThbl, cooTBeTCTBYOWME HKHemy (HITN) n BepxHemy (BIA)
npegenam mM3mMepsemoro napameTpa, MoryT KoHdwurypuposatbcs B AguanasoHe ot 0 go
10000 Iu.

1.2.16.3 OrpaHun4yeHne no 4acToTe Npu BbIXOAe COOTBETCTBYIOLLErO napamMmeTpa 3a
Bl npoucxoaut Ha yposHe: Bl + 10% ot gnanasoHa namepenun (BN — HIMA).

1.2.16.4 IMnNynbCHbIN BbIXOAHOW CUrHam MOXEeT HacTpamBaTbCsa ONS COOTBETCTBUSA
MaccoBOMY pacxofy, 06beMHOMY pacxody wunu npueeaéHHomy ob6bEMHOMY pacxogy. [pu
NCNONb30BaHUN OYHKUUN pas3genbHoro y4éta KOMMOHEHTOB (n.2.20), BbIXOAHOW CuUrHan
MOXET HacTpamBaTbCs Ha MacCOBbIN UM OBBLEMHBLIN pacxod OTAESIbHbIX KOMMOHEHTOB
(nonHbIM nepeyveHb B N.2.11.1). OnnTtenbHOCTb UMNynNbCca HacTpamMBaeTcs B npegenax or
0,040 pgo 100 mc. MakcumanbHas YacTtoTa (YpOBEHb HaCbILWEHUS) UMMYNIbCHOIO CUrHana —
11000 Iu.

1.2.16.5 loCcTynHble YPOBHU WHAUKALMM HEUCNPaBHOCTU (CUrHam TpeBorn) no
yactoTHOMy curHany: 0 Ty, 12500 [y wnu HacTpamBaeMbll NoNb3oBaTeNeMm; o
UMMYNbCHOMY BbIXO4HOMY curHany — 0 L.

1.2.16.6 MakcumanbHOe  HanpskeHne  kKommyTauum  coctasngetr 30  B.
MakcumarnbHbI KOMMYTUPYEMbIN TOK 50 MA, Npu 3TOM NageHue Hanps>keHUs Ha BbIXo4e
3NeKTPOHHOro npeobpasoBaTens pacxogomMepa cocrtaBnsaeT He 6onee 5 B.

1.2.16.7 Llenn BbIXOOHbLIX CUrHANOB ranbBaHWYECKN W30MMPOBaHbI OT OCTafbHbIX
BHYTPEHHUX Liener aneKTPoHHOro npeobpasoBaTensi.

1.2.17 XapakTepuUcTukn AUCKPETHbLIX BXOO0B:

1.2.17.1 Tvin curHana — noTeHumanbHbIN MO0 NONAPHOCTMU:
e YPOBEHb NOMMYECKOro «Hyns» — He Gonee 5 B;
e YPOBEHb fIOrMYeCcKon «eanHuubl» — He meHee 10 B.

1.2.17.2 MakcumanbHO gonycTtumoe HanpsikeHune ntobon nonspHoctn — 30 B.
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1.2.17.3 Llenn BXOAHbIX CWUrHanoB ranbBaHWYECKN W30MMPOBaHbI OT OCTalbHbIX
BHYTPEHHWX LIeNer aneKTPoOHHOro npeobpasoBaTensi.

1.2.18 XapaktepucTuku umdposoro nHtepgenca RS-485:

1.2.18.1 CkopocTb ABOMYHOM Nepeaaym aaHHbix — oo 115200 6o (HacTpanBaeTcs),
C OQ4HMM CTOMOBbLIM BMTOM, C KOHTPONEM YETHOCTU unu 6e3 (HacTpamBaeTcs).

1.2.18.2 lNpoTokon nepegayn cooTteBeTcTByeT cneundukaumm Modbus RTU.
OnucaHne n ocobeHHOCTN peanusaunmn NpoTokona npmeegeHs! B n.2.9.1.

1.2.19 XapakTepuCTUKN FOKanbHOro onepaTopckoro uHTepdenca (gucnnen +
KnaBuaTypa) — Npu HaNU4Yuu ero B coctaBe Moaynsa npoueccopa:

1.2.19.1 Pacxogomepsl UMEKT  NOKanbHbLIN onepaTtopcKui NHTepdenc,
BKMNIOYAKOLWNA  rpadpu4eckun UHOMKATOP (KUOKOKPUCTANIIMYECKUA C MNOACBETKOM WNn
OLED) c paspeweHnem 128x64 nukcen, OBe €EMKOCTHbl€ KHOMKWA YNpaBrieHust C
WHOMKaAUMEN HaXaTusl U CBeToaMOAbl ANS UHAUKALMK COCTOSHUS pacxogoMepa.

1.2.19.2 lngnkatop MMeeT BO3MOXHOCTb noBopota Ha 190 rpagycos.
BoamMoHOCTb MnoBopoTa u3obpaxeHus Ha aucninee Ha 180 rpagycoB peanu3oBaHa
nporpamMmHo.

1.2.19.3 Ha pgucnnen BbIBOOATCS TeKyliMe 3Ha4vyeHUst MacCoBOro, OO6beMHOro
pacxoga, CymMmapHOM maccbkl 1 o6bemMa, NNoTHOCTN U TemnepaTtypsbl. [pn ncnonb3oBaHUm
dyHKUMN pa3fenbHOro yy4éta KOMMOHeHToB (n.2.20), Ha gucnned MOXHO BbIBOOUTH
nepeyvmcrneHHble 3Ha4YeHns Ans oTAerNbHbIX KOMMNOHEHTOB.

1.2.19.4 Ha pgucnnen BbIBOOUTCS MHEMOHMKA €OUHUL, U3MEepEeHUs, B KOTOPbIX
npeacTaBneHbl MacCoBbIN pacxod, 00bEMHLIN pacxon, NpUBEeAEHHbIM 0ObEMHBIN pacxoa,
CyMMapHasi Macca, o6beM, MNOTHOCTb, NPUBEAEHHas NIOTHOCTb, TemMnepaTypa, AaBreHve
N KOHLEHTpaums. Bbibop eanHuny, namepeHus nponsBoauTcs nonb3oBatenem. [JOCTynHble
eaNHULbI N3MepeHnst NnpueeaeHbl B Tabnuue 1.2.

1.2.19.5 BeiBog vHbopMauum Ha OUCnnen BO3MOXEH Ha PYCCKOM WM aHIMMWUCKOM
A3blkax. A3blk MHTepderica BbibupaeTcs nonb3oBaTenem.

1.2.19.6 Ha gucnnen BbIBOAATCA OMarHOCTUYECKME COOOLLEHMsI, KOTOpbIE MOryT
ObITb MCMOMBL30BaHbLI NPW MOUCKEe HeucnpasHocTen (CM. n.2.8).

1.2.19.7 KnaBnatypa €MKOCTHOro Tuna 2-X KHOMOYHAs (YHKUMOHUPYET B
OTCYTCTBUM KOHAEHCATA Ha CTeKre B TOM e TeMnepaTypHOM guana3oHe, YTo U AUCNnen.

Tabnuuya 1.2 — O603HaYeHns eANHNL, U3BMEPEHNSA HA OnCNee

EquHuua MpencrasneHue Ha
MaMepeHms ancnnee OnucaHue eguHnLbl N3MEPEHUS
Pyc. Eng.
MaccoBbin pacxop,

r/c r/c als rpamMmm B cekyHay
r/MUH r/MWH g/min rpaMMm B MUHYTY
r/v /v g/h rpamMmm B 4ac
Kr/c Kr/c kg/s Knrorpamm B CEKYHOY
Kr/MUH Kr/MWH kg/min Kurorpamm B MUHYTY
Kr/4 Kr/4 kg /h Kurorpamm B Yac
T/C T/C t/s TOHH B CEKyHOy
T/MUH T/MUH t/min TOHH B MUHYTY
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Eauhuua lMpencrtaBneHve Ha
MamepeHus ancnree OnncaHune eanHuLbl N3MEPEHUS
Pyc. Eng.
T/ T/ t/h TOHH B Yac
Kr/cyT Kr/cyT kg/day KMNnorpamm B CyTKM
T/cyT T/cyT t/day TOHH B CYTKM
O6beMHbIN pacxoa
cm3/c cm3/c cm3/s KyBu4ecknin CaHTUMETP B CEKYHAY
CMS/MUH CMS/MUH cm3/min KyOGu4ecknin CaHTUMETP B MUHYTY
M3y M3y cm3/h KyBGudecknin caHTUMETp B Yac
n/c n/c /s nnTp B CEKyHAOY
n/MuH n/MuH l/min NUTP B MUHYTY
nM nM I/h nuTp B Yac
m3/c m3/c m3/s Kybudeckunin MmeTp B CeKyHay
M3/ MUH M3/MUH m3/min KyOn4YeCcKnin MeTp B MUHYTY
M3/y M3/y m3/h KyOuyecknin 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
Obbem
cm® cm® cm?® CaHTUMETp KyBuueckuii
n n I nnTp
3 m° m? MeTp KyBuyeckuii
[MnoTHOCTb
rlem® r/cm® g/cm?® rPaMM Ha CaHTUMETP KyBryecKmii
Kr/n Kr/n kg/l Knnorpamm Ha nuTp
kr/m® kr/m® kg/m? KUorpaMm Ha MeTp Kybuyeckuin
TemnepaTtypa
°C °C °C rpagycol Llenbcus
K K K KenbBuHbI
°F °F °F rpagycel ®apeHrenta
[MpuBegeHHasa NNOTHOCTb

FhoM® FhoM® g/Ncm? rpaMmm Ha I-lOpMaJ'Il/I3OBaHHbIIZ CaHTUMETP

KyBudeckui
Kr/Hn Kr/Hn kg/NI KnnorpamMmm Ha HopMarnmn3oBaHHbIA NUTP
KT/ KrIHve kg/Nm?® KUorpamm Ha HOPManu3oBaHHbIN METP

KyBudeckui

MprBeaeHHbI 0OBbEMHBIV pacxon
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EquHuua ﬂpeuc;iij;lf;me Ha
MaMepeHNs A OnucaHve eguHULbl U3MepeHus
Pyc. Eng.
3 3 Nem®/s HOpPManu3oBaHHbI KyBnuyeckum
HCM®/C HCM®/C
CaHTUMETP B CEeKyHay
3 3 Nem®/min HOpPManu3oBaHHbI KyBnuyeckum
HCM®/MWH HCM®/MWH
CaHTUMETP B MUHYTY
3 3 Ncm®/h HOPManu3oBaHHbIN Kybuyeckui
HCM”/Y HCM”/Y
CaHTUMETpP B Yac
3 3 Nm?/s HOPManu3oBaHHbIN KyOM4eCcKnin MeTp B
HM®/C HM®/C
cekyHay
3 3 Nm?*min HOpMarnmM3oBaHHbIN KyOuyeckun meTp B
HM®/MUH HM®/MUH
MUHYTY
Nm?h HOpMarnmM3oBaHHbIN KyOuyeckun meTp B
HM3/Y HM3/Y P y P
yac
HN/c HN/c NlI/s HOpPMaIiM30BaHHbLIN NIUTP B CEKYHAOY
HN/MUH HIN/MWH NI/min HOpPMariM30BaHHbLIN JIUTP B MUHYTY
HN/M HN/M NI/h HOPManu3oBaHHbIA NUTP B 4Yac
HOPManu3oBaHHbIN KyOU4ecKknin 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/em? krc/cm? kgf/cm? P Ap
CaHTUMETP
klMa klMa kPa Kunonackanb
MMa MMMa MPa Meranackarnb
KoHueHTpauus
% % % npoueHT

1.2.20 Pacxogomepbl SABNSAKOTCA YCTOMYMBBLIMM K BO3AEWUCTBUIO TemrnepaTypbl
oKpyXatowen cpefbl B gnanasoHe oT muHyc 40 go nmoc 60 °C B komnnektaumm 6e3
nHgmkatopa unu ¢ nHamkatopom OLED, ot muHyc 20 go nntoc 55 °C B komnnektaumm ¢
KKN.

1.2.21 Pacxogomepbl ABNAKTCA CTOMKAM K BO3AEWUCTBUIO MOBbLILLIEHHOW BAAXXHOCTU
oKpyxatowen cpeabl 4o 95%.

1.2.22 Pacxogomepbl  ABNSAKOTCA  CTOMKMMM K BO3AEUCTBUIO  aTMOCHEPHOro
AasneHus B ananasoHe oT 84,0 go 106,7 klMa cornacHo rpynne ucnonHeHus P1 no MOCT P
52931.

1.2.23 PacxogomMmepbl YCTOMYMBBI K BO3OEWCTBUMIO BMOpauuK, COOTBETCTBYIOLLEN
rpynne N3 unu rpynne V2 B 3aBMcuMocCTH OT ucnonHenund, no NOCT P 52931.

1.2.24 PacxogoMepbl COOTBETCTBYIOT MO 3feKTpOMarHMTHon coemectumoctn (OMC)
TpeboBaHusam MOCT P 51522 k obopynoBaHuio knacca A.

1.2.25 MaTepuanbl fgetanen pacxogoMepa, KOHTaKTUPYLWMX C  U3MepsemMoun
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cpegon, ykasaHbl B Tabnuue 1.5. lNpu 3akase pacxogomepa cnegyetr nNpUHUMaTb BO
BHMMaHME BO3AENCTBUE U3MEPSIEMON Cpeabl Ha AeTanu pacxogomepa.

1.2.26 icTpaHne unu nosiBNeHMe OTMOXEHWN Ha MOBEPXHOCTSAX pacxogomepa,
KOHTaKTUPYKLLINX C  U3MEPSeMOM  Cpefon, MOXeT [MpuMBECTM K  YXYOLUEHWUHO
METPONOrM4YeCKNX XxapakTepPUCTUK.

1.2.27 Cnepgytowme ycrnoBusa SBNSAKOTCA HOpMarbHbIMU (MCXOAHBIMU MPU pacyéTe
npeaenoB AOMONHUTENbHbIX NOrPELLIHOCTEN), eCrnn He OroBopeHo 0cobo Npu 3akase:

— TemnepaTypa okpyxatowlero Bosgyxa: 23+6°C;
— Temnepartypa namepsiemon cpeabl: 23+6°C;
— n3bbITOYHOE AaBneHne namepsaemon cpeapl: oo 0,3 Mla.

1.2.28 CtaHgapTHas kanmbpoBka MacCOBOro pacxofa BbIMOSHSAETCS Ha BoAe npwu
HOpManbHbIX YycroBusix. [lonoxeHve paTtynMka — TOPU3OHTaNbHOE «diaroM BHU3Y,
cornacHo tabnuue 2.1.

1.2.29 CtaHgapTHas KanmbpoBKa MMOTHOCTM BbINOSHAETCA NPU  HOPMasbHbIX
YCroBMsIX B ABYX TOYKaX — Ha BO3ayxe U Ha Bofe. NonoxeHne gatymka — ropusoHTanbHoe
«doriarom BHM3Y, cornacHo Tabnuue 2.1.

1.2.30 CtangaptHass kanubpoBka TemMnepaTypbl BbIMOMHAETCA B AnanasoHe
Temnepartyp okpyxatoLiero Bo3gyxa ot MuHyc 40 go nntoc 60 °C.

1.2.31 [lonycTnmbln guanasoH TeMmnepaTypbl U3MepsemMon cpeabl:

oT MunHyc 60 go nntoc 100°C - kof TeMnepaTypHOro UCnonHeHna gatymka U,
oT MmnHyc 60 go nntoc 150°C — kog TeMnepaTypHOro UCNOSTHEHUS AaTymka S,
oT MunHyc 60 go nntoc 250°C - kof TeMnepaTypHOro UCnonHeHna gatumka T,
oT MmnHyc 60 go nntoc 350°C - kog TeMnepaTypHOro NCNoMHEHNA aaTtymka H,
oT MuHyc 200 go nntoc 100°C — kog, TeMnepaTypHOro ncrnonHeHna aatymka C.

[onycTumbiM gnana3oH Temnepatyp uaMmepsieMon cpefbl 3aBUCUT OT MCMNOSTHEHUS
pacxogomMmepa rno KoMrnoHoske (Tabnuua 1.3).

Tabnuuya 1.3
WcnonHeHne pacxogomepa no PRI (@
TemnepaTypHOro UCNOMHEHUS
komnoHoBke (cM. n.1.4.3) e
WHTerpansHoe (1) U
PasgenbHoe (S) U/SIT/H/C
BbiHocHOEe (R) U/s
PasgenbHo-BbIHOCHOE (RS) U/S/T/H/C
KomnakTtHoe (C) U/s
MoHo6no4Hoe (M) U

1.2.31.1 [lononHuTenbHas MOrpeLlHoCTb M3MEePEeHNs MaccoBoro pacxoga &Q,, WU
mMaccbl oM, , Bbi3biBaeMas U3MeHeHMeM TeMnepaTtypbl U3MepsaeMoun Cpeabl U OKpYXatoLLen

cpeabl OT Temnepartypbl, NpuM KOTopon Obina npoBedeHa KanubpoBKka pacxogoMepa, He
npesbiwaer *0,015% OT HOMWHaNbLHOrO 3HavyeHust pacxoda (Qumem, Tabnmua 1.1) Ha
kaxkable 10 °C.
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Mpumevanne — BrnnaHne TemnepaTtypbl U3MepSeMOW Cpedbl BblpaXKaeTcs, Kak
npaBuIio, B CMELLEHUN «HyNsA» pacxoda. Takum obpasom, adhdekT BAUAHUSA TeMnepaTypbl
MOXET OblTb YMEHbLUEH YCTaHOBKOW «HYMNsi» Mpu TeKylen Temnepatype uamepsiemMomn
cpeabl (Npoueaypa onucaHa B N.2.17).

1.2.31.2 lononHuTeNbHaa MNOrpewHoOCTb U3MepeHus MMNoTHOCTU cpenbl Ap; He
npeBsbILLaET:

+0,3 kr/M> — ANs UCMonHeHUs ¢ abCOMIOTHON MOrPELLHOCTU M3MEPEHUS MNOTHOCTM
Ap = +0,3 kr/M>, 0,5 kr/M>, 1 +1 kr/m> ;

+2 kr/mM®— ons apyrmx Ap

Ha kaxable 10°C OTKMOHEHWA TemnepaTypbl M3MEPSEMOM U OKpyXakouwen cpegbl oT
TemnepaTypbl KannbpoBKK.

1.2.31.3 lNpegenbl 4ONOSTHUTENbHOW NOrPELUHOCTM n3MepeHnsa o6bLEMHOrNo pacxoaa
OQvi n obbéma OV; BbI3bIBAEMOW OTKIMOHEHWEM TemnepaTtypbl OT TemnepaTypbl
KanubpoBsku, onpegensaTcs no opmyne:

t-25°CY (Ap, t—25°C ’

. A=25°C ) (Ap 1=25°C o000 1.5
Q, J[aqm o) | A 2 00 1.9
o 2 _ o 2
EYAEE: (5|\/|t-t_25 Cj L[ A2 1=25°C 4600 : (1.6)

10°C »  10°C

rae  t— Temnepatypa namepsiemon cpegsbl, °C.

1.2.32 [laBneHne namepsieMon cpefbl B 3aBUCUMOCTU OT UCMONHEHNA U3 psaga: 4,
6.3, 10, 16, 25, 32, 40, 50 MIMa, nunbo cneymanbHoe ucnonHeHne, Ho He 6onee 100MIa.

1.2.32.1 [latumk pacxogomMmepa ABNSeTCs MPOYHbIM N repMEeTUYHbLIM NpU OaBlEHNAX
n3mMepsieMon cpeapl, yKasaHHbIX B n.1.2.32.

1.2.32.2 be3 npuMeHeHUs  PYHKUMM  KOMMNEHcauun  BrAUSHUS  OaBleHust
AOMONHUTENbHaA OTHOCUTENbHasA MOrpeLHOCTb U3MEePEHUss MaccoBoro pacxoga Qe W
mMaccbl M, , Bbi3blBaemMasi OTKIMOHEHWEM [aBrieHUss U3mMepsieMon cpefbl OT AaBrieHus
KanmbpoBKM, COOTBETCTBYET 3HAYEHUSAM, yKa3aHHbIM B Tabnuue 1.4 Ha kaxgbin 1 MlMa.
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Tabnuua 1.4
Mopenb [lononHuTenbHasa NorpeLHoOCTb [lononHuTenbHas NorpeLwwHocCTb
Jarymka namepeHunsa 6e3 npMMeHeHus N3MEPEHNSA C NPUMEHEHNEM
YHKUMN KOMNEHCAL MM YHKUMN KOMNEHCAL MK
MacCcOBOro NIOTHOCTN, MacCcoOBOro NIOTHOCTN,
pacxoga, kr/mM3/MMa pacxoza, 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 15,0 +0,50 +0,50
F002, FOO05, +0,02 +0,3 +0,002 +0,03
FO10
U025 +0,01 +0,3 +0,001 +0,03
U050 +0,1 +0,3 +0,01 +0,03
U080 +0,3 +0,8 +0,03 +0,05
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 +0,20 +0,50

1.2.32.3 C npumeHeHMeM YHKUMN KOMMEHcaunn BNuSHUA AasneHusa (n.2.15.5)
Ryp U M, HaxogaTcs B npeaenax, ykasaHHbix B Tabnvue 1.4 Ha kaxabin 1 MlMa.

1.2.32.4 be3 npuMeHeHUs  PYHKUMKM  KOMMNEeHcauunm  BAUSHUS  OaBneHus
AononHuTenbHaa abconoTHasi MOrpelHoCTb M3MEpPEeHus NNOTHOCTM Ap Bbl3biBaemas
OTKITOHEHWEM OaBfEHUS U3MEPSEMON cpedbl OT AaBreHUs KannbpoBKW, HE NPEBbILLAET
3Ha4YeHun, ykasaHHbIX B Tabnuue 1.4 Ha kaxgble 1 Mla.

1.2.32.5 C npumeHeHMeMm YHKUMN KOMMEHcauMn BNusHUA aaeneHus (n.2.15.5)
App HaxoanTcsa B Npegenax, ykasaHHbix B Tabnvue 1.4 Ha kaxgble 1 MlMa.

1.2.32.6 [lononHuTenbHasa NOrpeLwHoCcTb M3MepeHust 06bEMHOro pacxoga 0Qve U
ob6béma OVp, Bbi3biBAaeMasi OTKIMOHEHMEM AABIEHUS U3MEPSEMOWN cpedbl OT OaBMeHUs
KanubpoBKM HaxoamTCs B npegenax:

2
Rp = i\/(&?MP ) Pu36)2 + (% Pus '1OO%J J (1.7)
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2
&V, = i\/(él\/l SR Y+ (%- P -100%J , (1.8)
P

rae Py — n3bbITOMHOE AaBneHne namepsiemon cpeabl, Mla.

1.2.33pn wun3mepeHun MaccoBoro pacxoga &,, W Maccbl M, nepsBoro
KOMMOHEeHTa [ABYX HeCMelUMBaloLWmMXCca cped, npegenbsl LOMycKaeMon OTHOCUTENbHOW
NOrpeLHoOCTM NO WHAMKATOPY, YaCTOTHO-UMMYNbCHOMY BbIXO4Yy M UMPOBOMY BbIXO4Y
COCTaBIAOT:

&y, =+ fZ'A" :100% +| R, | |, (1.9)
Pl =pyp

M, =+ f?'Ap :100% +|oM| |, (1.10)
P =P P

rae P2 — NMNIIOTHOCTb BTOPOro KOMIMOHEHTAa, KF/M3.

1.2.34Tpn unsmepeHun obbemHoro pacxoga &, W obbema oV, nepBoro

KOMMOHEHTa [ABYX HECMELLUMBAaKLLMXCA cped, npenenbl OoMyCKaeMoW OTHOCUTENbHOM
MOrPELUHOCTM MO MHAMKATOPY, 4aCTOTHO-MMMYSIbCHOMY Bbixog4y U UMEPOBOMY BbIXOdy
COCTaBnSIOT:

@lzi[ Ap -1OO%+|6QV|j, (1.11)
P =P
Ap
oV, =+ :100% +|oV] |. (1.12)
P~ P

1.2.35 NabapuTtHble, yCTAHOBOYHbLIE U NPUCOEANHUTENBHbBIE pa3Mepbl NPUBEAEHbI B
npunoxeHumn b.

1.2.36 MaTepuanbl fgetanen pgatyvka, KOHTakTuMpylowue ¢ paboyen cpenon
npusedeHsl B Tabnuue A.1 n A.6. Matepuanbl, ucnonbdyemble B8 KMY npuBeneHbl B
Tabnuue 1.5.

Tabnuuya 1.5
Netanm Kop ncnonHenus
4 C Y
dnaney (KMY
- (v ) Cranb 20 Cranb 09I2C Crans
KoHycHbIN nepexon 12X18H10T
Mpoknagka anactnyHas (onga Maponut NMOH-Bb no-ymonyanutio;
YNNOTHEHUS dofiaHLUEB) NMMB, NMMB-1, NOH, NOH-A no cornacoBaHuio
lMpoknagka oBanbHOro cevyeHus (ong 08KI1 nnn 08X13 08X18H10
YNNOTHEHMS hnaHLEeB) aHanor
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1.2.37 JonyctTumMble gmManasoHbl HANPSXXEeHNSA NMTaHUA NpyvBeaeHbl B Tabnuue 1.6
Tabnuua 1.6

McnonHeHne no nuTaHuto [vanasoH nuTaroLwmnx Hanps>xeHnun, B

nepemMeHHoro Toka

NMOCTOAHHOIO TOKa

U

80..250

20..140

S

20..36

1.2.38 B ucnonHeHuun no nutaHuio U BCTPOEHHbIM 6ok nutaHms 3N obecneunBaet

aBTomMmatTn4ecKoe nepeknrveHne pexxmMMmoB NMTaHnA.

1.2.39 MNoTtpebnsiemass MOLWIHOCTb pPacxXo4OMEPOB He MpeBbllaeT creayoLumx

3HaJYeHun:

McnonHeHne no KOMMNOHOBKE

[MoTpebnsiemas MOLLIHOCTb,
He bonee, BA

LR, SRS, M

12

C

6

1.2.40 DnekTpuyeckasl U3onaumusa Mexay anekTpuyeckummn uenamu nutadma Il1, ¢
OLHOW CTOPOHbI, N KOPNYCOM, BCEMU OPYrMMU BXOOHBLIMU U BbIXOAHLIMU LENsSIMn MOAyIs
npoueccopa WNU 3NEKTPOHHOro npeobpasoBatend B LUeNOoM (B  WUCMNOMHEHUW MO
KOMMOHOBKE S), C ApYyroM CTOpPOHbl, Npu Temnepatype (20+5) °C n oOTHOCUTENbLHOW
BnaxHoctn 30-80% BblaepXunBaeT crieqyolime HanpshkeHne nepeMeHHOro Toka 4acToTon
ot 50 no 60 Ny B Te4eHne 1 MuH:

McnonHeHmne no KOMNOHOBKE McnbiTatenbHoe HanpsbkeHne
(cpegHekBagpaTUyHOE 3HavYeHue), B

LR, S, RS, M 1500

C 500

1.2.41 DnekTpuyeckasl n3onaumnsa Mexay He3aBUCMMbIMU INIEKTPUYECKMMU LiENAMU
(KpoMme uenu NUTaHus) ANeKTPOHHOro NpeobpasoBatens, a Takke Mexay 3TMMU LensamMu u
kopnycom npu Temnepatype (20+5)°C wn oTHocutenbHon BnaxHoctn 30-80%
BblAepXXMBaeT HanpsbkeHue nepemeHHoro Toka 500 B (cpegHekBagpaTuyHOe 3HayYeHue)
yactoTtomn ot 50 go 60 Ny B Te4eHne 1 MuH.

1.2.42 3J'IeKTpW-IeCKOG conpoTtuBrieHne n3onaumn mMexay He3aBUCMbIMA
ANEKTPUYHECKMMNM LIENMAMMN paCxXogoMeEpPOB, a TakKXkKe Mexay 3TUMU uendMmn m Kopnycom He
MeHee:!

1) Npy HopManbHbIX KNMMaTnyeckux ycnosunax — 40 MOwm;
2) Npu BepxHeM 3HaveHumn TemnepaTypsbl (nntoc 60 °C) — 10 MOw;
3) nNpu nosbleHHOW BriaxHocTh (95%) — 5 MOm.

1.2.43 Pacxogomepbl MO 3aWULLEHHOCTU OT BO3OEWCTBUS OKpyXalowlen cpeabl
(nbn v Boabl) cootBeTcTBYOT N0 FTOCT 14254 ncnonHeHuio:

e [atuuk — IP67;
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e OneKTpoHHbIN NpeobpasoBaTens — IP65 nnun IP67, B 3aBUCMMOCTU OT UCMNOSTHEHUS.
1.2.44 XapakTepuUCTUKN HALEeXHOCTU

HapeXHoCcTb B yCNOBUSX U pexumax dKcnsyatauun, YCTaHOBIEHHbIX B TY 4213-
025-99278829-2011, xapaktepuayeTtca cnegyowmmm s3Ha4eHNAMN:

- cpeaHsisi HapaboTka Ha oTka3 — He meHee 60000 y;
- cpefHee BpeMsi BOCCTaHOBMeHUs — He bonee 8 v;
- CpeaHu CpokK CnyXbbl — He MeHee 12 neT.

MpumeyaHne — OTKa3oM pacxogomMepa CYUTAOT  HeECOOTBETCTBMUE
TpeboBaHusaAM n.n.1.2.5, 1.2.6.

1.2.45 Macca KOHCTPYKTUBHbIX YacTen pacxo4oMepoB.

1.2.45.1 Macca gaTtyvMKoB He npeBbIlaeT 3Ha4YeH, NpuBeaeHHbIX B Tabnuue b.1.
1.2.45.2 Macca nameputensHoro mogyns (MM) He npeBbiwaet 1,5 kr.

1.2.45.3 Macca mogyns npoueccopa (MI1) He npeBbiWwaeT 5 Kr.

1.245.4B wucnonHeHnn no kKomnoHoBke | (n.1.4.3) coBokynHass Macca
KOHCTPYKTUBHO COeAMHeHHbIX aatdmka, MM n MI1 He npeBbilaeT cyMmmbl Macc Moaynen
(n.n.1.2.45.2, 1.2.45.3) n paTt4umka (Tabnuua b.1).

1.2.45.5 B ncnonHeHun no KOMNOHOBKE S Macca AaTymka He NpeBbILaeT 3HaYeHn4,
ykasaHHoro B Tabnuue b.1. CoBokynHasi Macca KOHCTPYKTUBHO coeanHeHHbIX UM n MI He
npesbiwaeT maccbl M, ykazaHHou B n1.1.2.45.3.

1.2.45.6 B wucnonHeHun no KOMMOHOBKE R Macca pgartyumka He npeBbllaeT
3HayeHus, ykaszaHHoro B Tabnuue b.1. Macca MI1 cooTtBeTcTBYyeT n.1.2.45.3.

1.2.45.7 B ucnonHeHun no KOMMOHOBKE RS mMacca fgaTynka He npeBblllaeT
3HayeHus!, ykasaHHoro B Tabnuue b.1. Macca VIM cootBetctByeT n.1.2.45.2. Macca Ml
cooTBeTcTBYeT n.1.2.45.3.

1.2.45.8 B wucnonHeHun no KomnoHoBke M mMacca patuvMka He rnpeBbllaeT
3HayeHus, ykaszaHHoro B Tabnuvue b.1. Macca MI1 cooTtBeTcTBYeT n.1.2.45.3.

1.2.46 Pacxogomepbl B TPaAHCMOPTHOM Tape SBMSTCA NPOYHLIMU K BO3OEMCTBUIO
Bnbpaumm no rpynne F3 cornacHo MOCT P 52931-2008.

1.2.47 Pacxogomepbl B TPaAHCMOPTHOM Tape SABMSKOTCA NPOYHbIMU K BO34ENCTBUIO
Temnepatypbl B AuanasoHe oOT MuHyc 50 (B ucnonHeHun 6e3 wmHaukaTopa unm C
nugmkatopom OLED) nnn ot mmHyc 30 (B ucnonHeHunn ¢ XKKW) go nntoc 70 °C.

1.2.48 Pacxogomepbl B TPAHCMNOPTHOW Tape SBMASIOTCA NPOYHbIMU K BO3OENCTBUIO
OTHOCUTENBHON BNaXXHOCTU Bo3ayxa Ao 95 % npu Temnepatype nntoc 35 °C.

1.2.49 BepoATHOCTb BO3HMKHOBEHUS NoXapa OT pacxogomepa He npesblwaeT 10E-
6 B rogq B cootBetcTBUM ¢ TOCT 12.1.004 KaKk B HOpMarnbHbIX, Tak U aBapUNHbIX pexnmax
paboTbl.

1.2.50 Pacxogomepbl COXpaHsaT paboToCnOCOBHOCTb, NPOYHOCTb n
repMETUYHOCTL BO BPEMSI U MNOCMEe CEeNCcMUYeckoro Bo3gencteuss o 9 6Gannos
BKINIOYUTENBHO Mo wkane MSK-64.
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1.3 Komnnekm nocmaeku
1.3.1 KomnnekT nocrtaBku pacxogomepa cooTBeTcTByeT Tabnuue 1.7.

Tabnuua 1.7 — KomnnekT noctaBku

HanmeHoBaHue Konunuyectso
Pacxognomep 1
Macnopt 3124.0000.00 NC 1
PykoBoacTso no akcnnyataumn 3124.0000.00 P3 1
KoMnnekT MOHTaXHbIX YacTen 1 (no 3akaay)
MO MK ansa KoHUrypmpoBaHna pacxogomMepa, KoMnakT-guck 1
YnakoBka 1

1.3.2 No TpeboBaHUiO 3aKka3vmka B KOMMIIEKT MOCTaBKN MOXET BXOAUTb KOMMMEKT
AOMONHUTENbHBLIX Kabenen v kabernbHbIX BBOAOB, B COOTBETCTBUM C KOAOM 3akasa
(npunoxeHue A).
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1.4 Yempoilicmeo u paboma pacxodomepa

1.4.1 Pacxogomep coctouT u3 gartyuka (L) v anekTpoHHoro npeobpasoBatens
().

1.4.2 JI1 coctonTt na nameputensHoro moayns (M) n mogynsa npoueccopa (MI).

1.4.3 B 3aBUCMMOCTWN OT WUCMOSIHEHNSI NO KOMMOHOBKE, YacTu pacxogomepa MoryT
OblTb KOHCTPYKTMBHO 06beauHeHbl (ucnonHeHnunsa I, M, C) unu coeamHsaTbes kabenamu
(ncnonHenus S, R, RS).

1.4.3.1 NHTerpanbHoe ucnonHeHue (1).
M1

4-NnpoBOAHbLIN
kabenb

PucyHok -1.1 UHTerpanbHoe ncnonHexme (1)

Mpn wnHTerpansHom wucnonHeHnn VM n MM pasmelleHbl Ha Kopnyce Aatyuka.
OpgHako M wn MI1 coeaouHsaoTca kabenem, KOTOpPbIM MOXET OblTb MNoMeweH B
METanmnopykas AOns 3alnTbl OT MexaHudeckux Bo3aencteui. Kabenb nocrtaBnsetcsa B
cocTaBe pacxogomepa, nogkmnoyveHHbiM K MI. UHCTpyKumMa no nogknoyveHuto kabens K
MM npuseneHa B pasgene 2.2.
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1.4.3.2 PasgenbHoe ucnosnHexue (S).

MM

M

CneumnanbHbI
kabenb

KnemmHas (mo 30 m)

KopoOka

PucyHok - 1.2 PasgensHoe ucnonHeHue (S)

Mpw pasgenbHom mncnonHeHn UM n MIN cmoHTupoBaHbl B ogHoM kopnyce (3l1) n
pasmeLLalTca oTAenbHO OT Aatymka. [datyuk coegmnHseTca ¢ 3l cneunanbHbiM Kabenem,
KOTOPbIN NOCTaBMNSETCA B COCTaABE 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 npuBeaeHa B pasgene 2.2.

1.4.3.3 BbiHocHoe ucnonHeHuve (R).

Mr

KnemmHas
kopobka

4-npoBOAHbIN
kabenb
(8o 100 m)

PucyHok - 1.3 BbeiHocHOe ncnosnHeHuve (R)

Mpn BbIHOCHOM wucnonHeHun WM  pasmeweH Ha kopnyce patyvka. Ml
pasmewjaeTca otaenbHo un coegmHdaetcs ¢ MM 4-npoBogHbiM kabenem. MakcumanbHas
AnuHa kabens 100 m. Ha ctopoHe MI1 kabenb 3aBogMTCS B KIIEMMHYHO KOPOOKY.
CtaHgapTHO kabenb nocTtaBndeTcs B COocTaBe pacxogomepa. [Ona 3akasa [OCTyneH
OpoHUpoBaHHbLIN Kabenb, a Takke kKabenn C ynydweHHbIMU 3alMTHBIMA CBONCTBaMMU
n3onaumm (CMoTpuy Kopg 3akasa B npunoxeHun A). Npu camoctosiTenibHOM Bblbope kabens
crneayeT pykoBoACTBOBaTbCA TpeboBaHuAMM npunoxeHus E.
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MHCprKLI,VIFI no yCtaHOBKE pacxogomMmepa u nogKnio4eHuo kabens npmBeageHa B
pasgene 2.2.
1.4.3.4 PasgernbHo-BbIHOCHOE UcnonHeHune (RS).

4-NnpoBOAHbLIN

kabenb
(oo 100 m)

f:J CneumanbHbIn
Kopobka 4 . kabenb
(O (no 30 m)

PucyHok - 1.4 PasgenbHo-BbIHOCHOE ncnosHeHue (RS)

Mpn pasgenbHO-BLIHOCHOM MCMOSIHEHMM BCe 4YacTW pacxogoMepa pasmeLLaroTcs
otaensHo. IM coeguHseTca ¢ gaTynkomM cneumnarnbHbIM Kabenem, KOTopbl NocTaBnseTcs
B cocTaBe pacxogomepa. MakcumanbHaa anvHa kabens 30 M. Xapaktepuctuku kabens
npuseeHsl B npunoxeHun E. Kabenb MmoxeT 6bITb NOMeLLEH B METaNSIOpyKas.

MMM coeagnHsetca ¢ WM  4-npoBogHbiM  kabenem, KOTOpbIA  CTaHAAPTHO
NnocTaBnsieTcs B cocTaBe pacxogomepa. MakcumanbHas anvHa kabensa 100 m. [Ansa 3akasa
AocTtyneH OpoHMpoBaHHbIN Kabenb, a Takke kabenu c ynyyweHHbIMU 3aWUTHLIMU
CBOMCTBaMM M3onauum (CMOTPM Kog 3akasa B npunoxeHun A). INMpu camocTosTenbHOM
Bblbope kabens cnefyeTt pykoBOACTBOBATLCS TpeboBaHMsMU NpunoxeHus E.

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

1.4.3.5 KomnaktHoe ncnosnHeHue (C)

an

(IM+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, pa3MeLLEHHOM Ha AaTyuKe.
1.4.3.6 MoHo6no4yHoe ncnosnHeHue (M).
an

@ﬁ(mmmn)

I D
[

—— [aTumk

PucyHok - 1.6 MoHobro4Hoe ncnonHexHve (M)

B aTOM ucnonHeHun Tak xe HeT pasgeneHus 3l Ha nameputenbHbIN U
npoueccopHbi mogynu. Kopnyc 31 npukpenneH HenocpeacTBEHHO K AaTynky. Ol
COAEPXMUT NOKanbHbIN ONepaTopCKMii MHTEPMENC 1 LIMPOKMIA HABOop BbIXOAHbIX CUTHAMOB.

1.4.3.7 Ha3sHa4yeHmne UCNOoNMHEeHUN NO KOMIMOHOBKE.

WcnonHeHne C sBnsieTca Haubonee KOMNaKTHbIM, HO B 3TOM  WCMOSHEHWUU
OTCYTCTBYET MHAMKATOP M KnaBuaTypa. Kpome Toro, B ucnonHeHun C orpaHuyeH Habop
BbIXOAHbIX CUrHANOB.

NcnonHeHune | aBnsieTca Hanbonee KOMMNakKTHbIM M3 UCTMOMHEHUI C UHAUKATOPOM U
KnaBmaTypon M MOfHbIM HAabOpOM BbIXOAHbIX cCUrHanoB. Ho ucnonHeHue | JOCTYyNHO He
AN Bcex AatymkoB (Tabnuua 1.8) n He nos3sonsieT pabotaTb C BbICOKOTEMMNEPATYPHbLIMU
cpegamu (Tabnuua 1.3).

NcnonHeHne M codeTaeTr B cebGe AOCTOMHCTBA KOMMAKTHOrO WCMNOSIHEHUS W
pasHoobpasne UHTepencoB nHTErpanbHoro ncnonHeHusi. OgHako AaHHOE MCMOMHEHne
KaKk W WHTerpanbHOE€ He [AOCTYMNHO C HEKOTOpbIMW Tunamum ceHcopoB (Tabnuua 1.8).
[nanas3oH TemnepaTtyp namepsieMon cpeabl ToXe orpaHudeH(tabnuua 1.3).

McnonHeHne S no3BonsieT M3MepsTb Pacxod BbICOKOTEMMNEPATYPHbIX Cped, Tak Kak
Ol oTHeceH ot gatyuka. MakcumanbHoe pacctoaHne Jl1-[ coctasnsaet 30 m.

NcnonHeHne R nossonsietr otHectn MM ¢ gucnneem u KHOMKamMm Ha Gornbluee
pacctosiHue, Yem B ucnonHexmn S — go 100 m ot gatumka. OgHako, MMEETCst orpaHu4eHne
no Temneparype namepsiemon cpeabl (cm. Tabn. 1.3), Tak kak anektpoHuka MIM octaetcs
Ha gaTyuke.

NcnonHenne RS noseonsier pabotaTb C BbICOKOTEMMNEPATYPHbIMU cpedamn U
OOHOBpPEMEHHO ycTaHoBUTbL MIT ¢ gucnneem n kHonkamu B 6onee ygqobHoe Anst HACTPOWMKK
N KOHTpons MecTo (Ha paccTtosiHue o 130 M oT gartyuka).

1.4.4 Ina obecneyeHnss NUTaHUS M MOAKMIOYEHUS] BHELLHMX YCTPOWCTB B Moayre
npoueccopa MMetoTcs Knemmbl (pucyHok B.1 Mpunoxenne B). B ucnonHennn C nutaxHme un
BHELLHME YCTPOMCTBA NOAKITYAOTCA Ha kKnemmbl Jl.

1.4.5B 3aBUCMMOCTM OT KOMMSIEKTauuMmM B KOpMyce MoAyns rnpoueccopa MOXeT
ObITb ycTaHoBneH aucnnen (KK nnn OLED) 1 CEHCOpHbIE KHOMKW.

1.4.6 Ha kopnyce mogynsi npoueccopa, uameputensHoro moayns, 9 1 KnemMmHbIX
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KOpPOOOK MMEETCHA KNnemma C BUHTOM NS 3a3EMIIEHUS.
1.4.7 'amepeHune pacxoga

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

PucyHok - 1.7 — KonebaHua TpyObl gatymka

N3mepsiemon cpepe, npoxogsiwien 4yepes TpyOy, npugaeTrca BepTuKanbHas
cocTaBnsawLwas ABMXeHna snbpupytowien Tpyobl. Npu asmxkeHun Tpybbl BBEPX BO BpeEMS
nepBon NOSOBUHLI UMKNa konebaHus (pucyHok 1.8) cpepna, BTekatowas B Tpyby, co3gaet
COMPOTUBMEHNE [OBWKEHUO BBEPX, AaBA Ha Tpyby BHM3. [lornoTtmB BepTUKANbHbIN
UMNYNbC NpyU  OBWXEHUW BOKPYr u3rmba Tpybbl, cpeda, BbiTekawwaa wu3 Tpybbl,
COMPOTUBMSIETCA YMEHbBLUEHNIO BEPTMKANbHOW COCTaBMAKOLWEN ABWXKEHUS, Tonkasa Tpyoy
BBepX (puUcyHok 1.9). 310 npuBOAUT K 3akpyumBaHuto Tpybbl (pucyHok 1.9). Korga Tpyba
ABWXXETCS BHM3 BO BPEMSI BTOPOW MOSIOBUHbI LMKNa KornebaHus, oHa 3aKpyyMBaeTcs B
NPOTUBOMOSIOXKHYK CTOPOHY. JTO 3aKpy4MBaHMe Ha3sbiBaeTcsa acpdpekrom Kopmnonuca.

B
. 75

PucyHok - 1.8 — Cunbl, AencTByloLmMe Ha TPYyOy Npu ABUXKEHMUN BBEPX

Ncxoasa n3 BToporo 3akoHa HblOTOHa, yron 3akpydmBaHus TpyObl gaTymka npsmo
nponopuMoHaneH macce Wu3MepsiemMon cpedbl, npoxogswen 4vepe3 Tpyby B eaunHuuy
BPEMEHN. ONEKTPOMarHUTHbIE KaTyLIKU-OEeTEKTOPbI, PacnonoXeHHbIE C KaXOoW CTOPOHbI
TpyObl, CHUMAIOT CuUrHan, COOTBETCTBYHOLIMN KornebaHmam Tpybbl. MaccoBbii pacxoq
onpegensieTcsa nyTemM U3MepeHus BpEMEHHON 3aJepXKKn Mexay CUrHanamm OeTeKTOpOB.
Mpn OTCYTCTBMM NOTOKA 3aKpy4ymMBaHUSA TpyObl HE NPOUCXOOMT, U Mexay CurHanamm
AETEKTOPOB HET BPEMEHHOW Pa3HOCTMW.
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Cvna
BO34eNCTBUSA

Yron
3aKpy4ymMBaHus

U Cuna

BO34eNCTBUSA

PucyHok 1.9 — Tpyba gatunka n napa cus, npMBogsLLas ee K 3akpy4nBaHuio

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

[Ans namepeHus TemnepaTtypbl NpoOTEKaloLWen cpedbl, a Takke ANS BblYMCIEHUSA
npuBEe4EHHON MMOTHOCTM W NPUBEAEHHOr0O OOBbEMHOrO pacxoja BHYTPM Kopryca
pacxogomepa K Tpybke npukpenneH gatyimk temnepatypsbl (TCI).

1.4.8 Bbibop TUnopasmepa pacxogomepa

OgHnM M3 BaXXHEWLLMX YCNOBWUIM LWITATHOW paboTbl pacxogomMepa M NOofyYeHus
AOCTOBEPHbIX pe3ynsTatoB U3MEPEHUn pacxoda U3MepseMon cpedbl ABnsieTcsl BblOop
ONTUMAarbHOro TUNopasmepa gaTynka, OCHOBHbIMU KPUTEPUSMU KOTOPOTO CIyXar:

— COOTBETCTBUE UCXOAHBIX AaHHbIX, MPUBEAEHHbLIX B TEXHUYECKUX TpeboBaHMsX no
yCTaAHOBKE pacxogomepa, pearibHbIM TEXHONOIMYECKMM napameTpaM (OuanasoH
pearbHbIX pacxodoB, Nepenaz AaBrneHns B MarucTpanm);

— AnameTp ycnosHoro npoxoga (Ay) Tpy6onposoga marnctpanu;
— OUEeHKa OONOMHUTESNbHbBIX rTMApaBiMyeckux noTepsb;
— Hanu4ne B MarncTpanu arieMeHTOB aBTOMATUKN N PEryNMpoBaHuS.

Mpn aHann3e TexHUYecknx TpeboBaHUM Ha YCTaHOBKY pacxogomepa, Heobxoamumo
pacnonaratb CBe4eHUSIMM O pearbHbIX NapameTpax namepsemMon cpeibl B Tpybonposoae
M paccmatpumBaTb WX B KOMMMEKCe, YYMTbiBas TEMSOBYK Harpy3ky Ha OObEeKT WU
TemnepaTtypHbIn rpacduk (ons cuctem TennocHabXeHus), KonMyecTBO BOAOPA3bOPHbIX
YCTPOWCTB (ANns CUCTEM ropsaYvero 1 XonogHoro BOAOCHabXeHMs) N pexXnmbl NOTpebneHus.

[y TpybonpoBoga 3ayacTyl 3HauuTenbHo 6Gonbwe [y  MOHTUpyemoro
pacxogomMepa, [MOCKOMbKY pearnbHble pacxodbl, Kak npaBusiio, MeHbLle pacyeTHbIX
BEMMYNH, @ OUHAMUYECKNA OMana3oH pacxogomepa AOCTaTOMHO BenuK And npoBefeHus
N3MEPEHNN B LUMPOKOM obrnacTtn pacxogoB. [M03TOMy Henb3si OTOXAECTBNATL AMAMETP
YCNOBHOro npoxoga TpybonpoBoaa ¢ AuaMeTpoM YCNOBHOMO Npoxoda pacxogomepa.

Mpn pasHbix Oy TpybonpoBooa wm pacxogomepa AnNS YCTaHOBKM MNOCREeAHEro 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 pacxo4oMepoM (KOf 3aKasa CM. B NpUoxeHumn A).

Mpv oOueHKe [OMNOMHUTENbHbLIX [MAPABNUYECKUX MOTepb, OOYCNOBMNEHHbLIX
YCTaAHOBKOW pacxogoMepa, BakHbIMY MoKasaTensamMu ABMATCA 3HaYeHMsa pacrnonaraemoro
Hamopa W nepenaga QnOaBneHns B Tpybonposode. MeHbllee COMPOTUBIEHNE WUMeeT
pacxogoMep, AMaMeTp YCIOBHOMO Mpoxoda KOToporo Onwke K AvMameTpy YCrOBHOIO
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npoxoga TpybonpoBoga, HO npu cobrniogeHun pekoMeHAauuh Ha  YCTaHOBKY
npeobpasoBaTtenss u obecneyYeHMn BbLICOKOMO KadecTBa MOHTaXHbIX paboT pasHuua
rmapaBnnyeckmx NoTePb CMEXHbIX NO TMNOPa3Mepy pacxogoMepoB BECbMa HEBENUKa.

Bbibupas pacxogomep, HeobGXoAMMO Takke y4yuTblBaTb HanuMuMe B CUCTEME
3MEeMEHTOB aBTOMAaTUKM W pPerynupoBaHUsl, MOCKOMbKY MpPU PErynnupoBaHUN MOXET
BO3HMKHYTb TaKkOW pEeXWuMm, Korga pacxod cpedbl MOXeT okasaTbcs B obnacTu
MWHMMAarnbHOIO pacxoda (Mnu HXe ero) Ans BblbpaHHOro Tunopasmepa gatyvka.

Takum ob6pasom, npuHMMasi BO BHMMaHWE BbILEU3IIOXKEHHOE W  Y4YUTbIBas
norpeLwHocTb nameperHnn (tabnmua 1.1), HeobxoguMMo CTPeMUTbCs, YTOObI peanbHbIN
pacxof KOHTPONMPYEeMOW >XMAKOCTU Haxoauncsa bnuxe K cepednHe AmanasoHa pacxopa
ANns BbIGpaHHOro TunopasmMepa garyuka.

1.4.9 BbIGoOp NCNONMHEHMS NO KOMMOHOBKE

Mocne BbiGopa ponyctumoro [y (n.1.4.8), crnegyeT nonb3ysacb Tabnuuen 1.8
onpefennTtb Moenb [aTyuka, COOTBETCTBYIOLWY AaHHOMY [y M CAMCOK OOCTYMNHbIX
WCNONHEHNA MO KOMMOHOBKE Ana 3aToro Aatyuka. [anee nonb3yscb WHdopmauumen
n.1.4.3.6 n TexHonorM4yecknmnm napameTpamu npouecca crnegyeTr BblbpaTb M3 cnvcka
Hanbonee noaxoasiLiee UCMoSTHEHNe.

1) Pa3genbHo-BbIHOCHOE — RS.

N3mepuTenbHbii MOAyNb pas3MeLLaeTcs OTAeNbHO OT AaTyuka — 3TO MOo3BONseT
N3MEpPATb pacxod cpeabl ¢ TemnepaTtypon Boiwe 125 °C. VIamepuTenbHbIn Mogynb MOXET
OblTb OTHeceH OT faTtymka Ha paccTtosHne o 30 m. VIM coeaomHsaeTca C gaTyYMKOM
HeBGpoHMpPOBaHHLIM kKabenem. Kabenb MoXXeT ObiTb NOMELLEH B METANIOPyKaB.

Moagynb npoueccopa pasmMelwaeTca OTAENbHO OT WU3MEePUTENbHOrO MOAYyns.
MakcumanbHaa anuHa kabens coctaeBnsiet 100 m. 310 nossonsieT pasmectute MI BO
B3pbiBOOE30nacHon 3oHe. Moaynb npoueccopa MOXHO pasMecTuTb B yAobHOM Ans
obcnyxuBaHna Mecte, Hanpumep B gucnetdyepckon. [onycTMmo  MCnonb3oBaTb
OpoHMpOBaHHbIN Kabenb.

Tabnuuya 1.8 - BapI/IaHTbI MCMOJTHEHUA pacxogomepa no KOMNOHOBKE B COOTBETCTBUN C ﬂ,y

[onycTnMble MCNONHEHUS NO KOMMOHOBKE
Mopenb gartyuka
RS S R I C M
S002, S003, S005, + + + - + +
S010, S015
S025, S032, S050, + + + + + -
S070, S080, S100, S150
F002, FO05, FO10 + + + - + +
U025, U050, U080 + + + + + +
V025, V040, V050, + + + - + +
V080, V100, V150,
V200

29 3124.0000.00 PO



000 «3nMertpo Npynn», 2022 Cuetumkn-pacxogomepbl Maccosble AJIMETPO-®nomak

2) PaspgenbHoe — S.

ONEeKTPOHHbIN NpeobpasoBaTtentb pasMellaeTcs OTAeNbHO OT JaTtuvMka — 9TO
Nno3BONdAeT U3MepsTb pacxoq cpefbl ¢ Temnepatypon Bbiwe 125 °C. Moaynb npoueccopa
N U3MepUTESNbHbIA MOAYMb KOHCTPYKTUBHO O6beauHeHbl. ONeKTPOHHbIN NpeobpasoBaTenb
coeauHsieTca ¢ gaTynkom nuHuen ceasm gnvHon o 30 m. UM coeamnHseTca ¢ gaTynkom
HeBpoHMpPOBaHHLIM kabenem. Kabenb MOXeT ObITb YrOXeH B METANNOPYKaB.

3) BbiHOCHOE — R.

N3mepuTenbHbii Moayrb pasmelleH Ha aatyuke. Moaynb npoueccopa COenHEH C
n3ameputenbHbiM Mogynem kabenem panuHon pfo 100 M (kabenb MoOXeT ObITb
OpoHMpoBaHHbIM). JTO No3BonseT pasmectutb MI1 Bo B3pbiBO6e30onacHon 3oHe. Moaynb
npoueccopa MOXHO pa3MecTuTb B yOoOHOM Ansg obcnyxuBaHuMs MecTe, Hanpumep B
AncneT4yepcKon.

BHUMAHWE: lMpn namepeHnn notoka cpedpl ¢ TemnepaTtypon Hmwke muHyc 40 °C
unu Bbiwe 60 °C, Temnepartypa Koprnyca n3aMepuTerbHOroO Mogynsi He JOSMKHa OnycKaTbCs
HmWwke MuHyc 40 °C n nogHumatbes Bbiwe 60 °C. [na 3Ttoro cneagyet 3akasblBaTb
pacxogoMep B TeMnepaTypHOM WCMOfAHeHMM T unu npuHumMaTb Apyrne Mepbl Ans
NOAAEPXXaHUA TemnepaTypbl N3MepPUTENBHOIO MOAYNSA B AONYCTMMOM AManasoHe.

4) UHTerparnbHoe — |.

N3mepuTenbHbin Mogynb U MOAyMb npoueccopa KpenaTcs Ha gatdunke. Ecnn Het
HeobXoAMMOCTUN B pasfenbHOM pasMeLleHuMU, Takash KOHCTPYKLUMS No3BONSeT usbexatb
NPOKMaaKM NMUHUIN CBA3U MEeXQy 4YacTsMU pacxogoMepa M opraHmsauumn KpenneHust ans
MM n MI1. Takke Takoe UCMNOMHEHWE MMeeT MUHUMAarbHYK LeHY npu nosiHom Habope
MHTEepPdEeNCoB N AnanasoHOB NUTAKOLLMX HAMPSXKEHUN.

5) KomnaktHoe — C.

OneKTPOHHbIN NpeobpasoBaTtenb pa3meLLaeTcs B KOMNAKTHOM KOpryce Ha AaTyuke.
Pacxogomep He uMeeT MHOMKATopa M OCHAWEH OrpaHMYeHHbIM HABGOPOM BbLIXOOHbIX
curHanoB (0OWH YHMBEpPCAnbHbIN YaCTOTHLIN/MMMYNbCHLIKM/CTATyCHbINA). OBMeH AaHHbIMK
ocyuwiectenseTcsa 4depe3d wuHTepdenc RS-485 (Modbus RTU). Kapta pernctpos He
oTnuyaetca ot ucnonHeHun |, R, S, RS. Bxogbl otcytcTBytoT. OrpaHuMyeH guanasoH
nUTalLWKnX HanpskeHnn (noctosiHHoe HanpsbkeHne 20..36 B). Pacxogomep B KOMMAKTHOM
NUCNONMHEHNUN MMEET MUHUMAsbHY0 CTOMMOCTb M 3aHUMMaeT HauMeHbLUMA OObEM, 4TO
yaoOHO Npu NPUMEHEHUN B COCTaBe MOBUITbHBIX YCTAHOBOK, pa3gaTOYHbIX KOMIOHOK U T.4.

6) MoHo6no4HoEe — M

ONeKTPOHHbIN NpeobpasoBaTtenb pa3MeLLeH HenocpeaCcTBEHHO Ha AaTynke. [laHHoe
WUCNONHEHNE B OTNIMYUN OT KOMMAKTHOMO MMEET MOMHbIN Habop BbIXOAHbLIX CUrHanoB,
aucnnen M eMKOCTHyH KnasuaTtypy. McnonHeHve no nutawowmm HanpsbkeHnsm U B
COOTBETCTBUM C Tabnuuen 1.6 NO3BONSET NOAKMYATb ANEKTPOHHBIM NnpeobpasoBaTternb K
pPasfiMyHbIM UCTOYHMKAM 3NEKTPOIHEPIUN.

1.4.10 Mpn Hanuuum B OKpyXawLlen cpege CcepoBoaopoda, pekoMmeHayeTcs
MCMonb30BaTh 3NEKTPOHHbIE ONOKM C OnuMen «CTOMKOCTb 3NEKTPOHHOro ©Ornoka K
BO3ENCTBUIO CepoBogopodar». YnydleHne aKcnnyaTauMOHHbIX CBOMCTB OOCTUraeTcs 3a
CYET HaHEeCEeHUs Ha antoMUHMEBLIE YaCTW Kopryca MOKPbITUS YCTOMYMBOIO K BO34ENCTBUIO
cepoBogopoaa. Bce He nokpbiBaemble geTanu Koprnyca BbINOSIHEHbI U3 Hep)KaBelLen
ctanu. PeanHoBble ynnoTHEHNA, obecneynsBaroLmne repMeETUYHOCTb KOpMyca 3f1IEKTPOHHOIo
Gnoka, M3roToBMeHbl U3 PE3NHOBOM CMECU CTOMKOW K cepoBogopoay. [levatHble nnaTtbl
pacxogomMmepa noKpbITbl AONOMHUTENBHBIM ClOEM 3aLLUMTHOrO naka.

1.4.11 Pacxogomepbl C OnuMen «CTOMKOCTb JNIEeKTPOHHOro 6roka K BO3AENCTBUIO
cepoBodopoaa» paccyuTaHbl Ha OnuTenbHyo paboTy Npu coaepxaHum cepoBogopoda B
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okpyxatowen cpege o 10 mr/m3, B aBapunHon cutyauumn - go 100 mr/m3 B TedeHune He
bonee 3 yacos.
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1.5 Mapkupoeka

1.5.1 Mapknposka pacxogomepa npomn3BoauTCA Ha nacnopTHoO-
cepTUUKaALUMOHHBIX Tabnuukax, MPUKPENNeHHbIX K KOpPNycy AaTyvMka W 3NEKTPOHHOro
npeobpasosatensa, no TP TC 012/2011 wn TOCT 31610.0. Bua nacnopTHo-
cepTudUKaUMOHHbIX Tabnuyek npuBegeH Ha nucte 6 pucyHka [.1 (npunoxexve [).
[aTumK 1 aNeKTpOoHHbIN NpeobpasoBaTenb UMEKT eanHbIA 3aBoackon Homep («3aB. Noy),
NO3BONAOLLNA OAHO3HAYHO OrnpeaenuTb NPUHAANEXHOCTb YacTen OAHOMY U3AENUIO.

1.5.2 MapknpoBka aaTymka CoaepXXUT CrieqyoLLyo nHopMaumio:
— TOBapHbIN 3HaK NPeanpuAaTUA-N3roToBUTENS;
— 3HaK yTBEPXAEHWs TUna cpeacTsa U3mMepeHni;
— Mofernb AaTyuKa;
— [aTa BblNycKa 1 3aBOACKOW HOMep pacxo4oMepa;
— TEXHUYECKMNE XapaKTEePUCTUKN:
e TUnopasmep («Oy»);
e HOMWHanNbHbLIN pacxoa («Pacxoay);
e MakcuMarbHoe JonycTMMoe AaBneHne cpedbl («Pmax»);

* MMHMUMaAJ1bHaA U MakCuMalsibHada onyCtuMblie TeMrnepaTtypbl cpebl
(«tmsm.cpenbl»);

e Krnacc TOYHOCTU («Kn. TOYHOCTUY);
e TEMMepaTypHbIN Ananas3oH oKpyxatowen cpeabl («Tay);
e cteneHb 3awmTbl no FOCT 14254 («IP67»);

— MapKMpoBKa B3pbIBO3aLLNTHI,

1.5.3 Ha kopnyce fatymka CTpenkon ykasaHO HopMarsibHOe HanpasreHne noToka.

1.5.4 MapknpoBKka Mogyns npoueccopa CoaepXXuT crneayrLyo HopMaumio:

— TOBapHbIN 3HaK NpeanpuATUA-N3roToBUTENS;

— 3HaK YTBEPXAEeHUS TUna cpeacTsa n3mMepeHni;

— ucnonHeHue M1, Hannyme nHamkaTopa;

— [laTa BbiNycka 1 3aBOACKOM HOMeEp pacxooomepa;

— TEeXHUYECKMNE XapaKTepPUCTUKN:
e BbIXOOHbIE CUrHanbI;
e HanpsbkeHne nutaxusa (Unut);
e cTeneHb 3awmnTbl No NOCT 14254 («IP65» nnu «IP67»).

— MapKMpoOBKa B3pbIBO3ALLMUTHI;

— [unanasoH TemrnepaTtypbl OKpyXxatoLlen cpeabl Buaa: -40°C < Ta < +60°C;

— npegynpeauTensHyo Hagmuce «HE OTKPbIBATb MO HAMNPAXEHWEM BO
B3PbIBOOINACHOW 30HE»
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1.5.5 Mapknposka M cogepxuT cnegyroLLyro MHpopmMaLumio:

— nucnonHeHne M (B COOTBETCTBUM C UCMNOSNTHEHMEM pacxogomMepa MO KOMMNOHOBKE);

— [laTa BblNycka 1 3aBOACKOM HOMEpP pacxooomepa;

— MapKMpoBKa B3pbIBO3aLLUTHI,

— AnanasoH TemMnepaTypbl OKpyXxatoLlen cpeabl Buga: -40°C < Ta < +60°C;

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

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

1.5.6 lpu pasgensHOM wucCnoONHeHUW pacxogomepa (S), korga MM wu UM
BbIMOSIHEHbI B OOHOM  KOpPMNyce, MapKMpOBKa 3neKTPOHHOro npeobpasoBaTtens
BbINOSHAETCA Ha Tabnuuke, NpukpenneHHon K kopnycy 3. MapknpoBka coaepXuT BCe Te
Xe cBegeHnda, 4to 1M ana MI. MapkvpoBka B3pblBO3alLUTbl COOTBETCTBYET BUAY
B3pbIBO3aWmMThl M, T.K. BbIXOOgHbIMM Liensmun 3l aBnstoTca BoIxoaHble uenu M.

1.5.7 3Hak X, CTOSIWLMIA Mocrne MapKMPOBKM B3pbIBO3ALLMTbI O3HAYaET, YTO Mpw
aKcnnyartauun nsgenus Heobxoammo cobntogaTh criegytolme ocobble YCroBus:

1) pasmelleHne M3MepUTENbLHOTO MOAYNS M MOAYNSA npoueccopa B COCTaBe
pacxogomepoB maccoBbix IJIMETPO-®nomak Ha TpybonpoBoae OOMKHO MCKMYaTb UX
neperpes unu nepeoxnaxageHve, BCreACTBME BO3OENCTBUSA Ha HMX TEMMOBOro MoToka
n3mepsieMoun cpeabl;

2) 3NeKTPOHHLIN NpeobpasoBaTenb AOMKEH NPUMEHATLCA C CePTUPULIMPOBAHHBIMU
kabenbHbIMM BBOAaMW W 3arnywkamu, KoTopble obecneyvvBaloT HeobOxoouMbid BuO W
ypOBeHb B3pbiBO3alumThl. KabenbHble BBOAbI OOMKHbI MMETb pabounii TemnepaTypHbIv
AnanasoH u crteneHb 3awmtbl obonoykn no [OCT 14254-2015, COOTBETCTBYIOLLNN
YCNOBUAM 3KCMyaTaumm anekTpoHHOro npeobpasoBaTtens;

3) TemMmnepaTypHbI Knacc gatyvMka onpeaensieTcsi B 3aBUCUMOCTM OT TeMnepaTypbl
N3MepsieMOon cpefbl U 3aBUCUT OT YCNOBUI 3KChnyaTaLuun.

1.5.8 Wpnuptel ©n  3HaKWM, MPUMEHAEeMble Ons  MapPKAPOBKW,  LOOSMKHbI
cootBeTcTBOBaTh TpeboBaHnAM MOCT 26.020 1 KOHCTPYKTOPCKOW JOKYMEHTaLuu.

1.5.9 Ha kaxagyr noTpebutenbckyto Tapy (KapTOHHYK KOpPOOKy) AormkHa ObiTb
HakneeHa 3TUKeTKa, cogepallas creayoLlyo MHpopmMaumio:

— TOBapHbIN 3HAK UM HaMMEHOBaHWe NPeanpUsaTUS-U3roToBUTENS;
— HaMMeHOBaHWe U MOAEeNb PacxoaoMepa;

— ro BbINyckKa;

— wTtamn OTK.

1.5.10 TpaHcnopTHas wmapkupoBka cooteetrctByeTr [OCT 14192, TpeboBaHusm
NMOCTaBKM U COAEPXKNT:

— OCHOBHbI€, JOMNOSTHUTESNbHbIE N UHAPOPMALMOHHbIE HAAMWCH;
— MaHUNYNAUMOHHbIE 3HaKM, O3Hadvawwme "Xpynkoe - ocTtopoxHo!", "Bepx",
"Bbepeyb oT Brarn".

1.5.11 MapknpoBKa TpPaHCMNOPTHOW Tapbl NPOU3BOAUTCA OKpackow Mo TpadapeTy
unn gpyrmmum  crnocobammn B cootBetctBUM ¢ [OCT 14192 n deptexamu 3aBoaa-
N3roToBUTENS pacxogomepa.
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1.6 Ynakoeka

1.6.1 KoHcepBauus 1 ynakoBka nponsBogsaTCsa No KOHCTPYKTOPCKOW JOKYMEHTaLMun
B cootBetcTBUM ¢ TOCT 9.014 (BapuaHT 3awmTtel B3-0).

1.6.2 [JonyckaeTcs ynakoBKa MOHTaXHbIX YacTel pacxogomepa B OTAerbHbIN
ALLMK.

1.6.3 B kaxgbim SAWMK BKNagblBaeTCA YNaAKOBOYHLIM  JIACT, coaepXxalium
cnegyoLine ceefeHus:

— HauMeHOBaHWe 1 ycrnoBHoe 0603Ha4YeHNe NOCTaBMNSIEMOr0 PacXo4oMepa;
— AaTy ynakoBKW;

— noanucb 1 WwTtammn OTBETCTBEHHOIO 3a YNakKOBKY U WUTAMMN TEXHUYECKOINo KOHTPOIA
npeanpuAaTnA-m3rotoBUTeENA.

1.64 B nepBbin AWMK nNapTMm OTNpaBfisSemMon MpoayKuun BKragblBaeTcH
conpoBoamnTenbHast OOKYMEHTauusi C yKasaHMeM B HelW HauMEHOBaHWA U Konuyectsa
oTNpaBfisieMon NPOAYKLUUN U HOMEPOB ALLMKOB.
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1.7 ObecneyeHue 83pbigo3awueHHocmu
1.7.1 O6becneyeHne B3pbIBO3aALLMTbI 4ATHMKOB.

1.7.1.1 3HaKk «X», cregylwuin 3a MapKMPOBKOW B3PblBO3ALUUTLI KOMMNOHEHTOB
pacxogomMepa, 03Ha4aer:

- pasMeLlleHue Un3MepuUTenbLHOro Moaynss W Moayns npoueccopa B cocTase
pacxogomepoB maccoBbix JIMETPO-®nomak Ha TpybonpoBoae OOMKHO MCKMAYaTb UX
neperpes unu nepeoxnaxgeHve, BCeACTBME BO3OENCTBUSA Ha HUX TEMMOBOro MnoToka
n3mepsiemMou cpeabl;

- 9NEKTPOHHbIN npeobpasoBaTtenb AOMKEH NPUMEHATLCA C CepTUdULMPOBAHHLIMA
kabenbHbIMM BBOAaMW W 3arnylikamu, KoTopble obecrneuvmBaloT HeobxoauMmbli Bug W
ypOBeHb B3pbiBO3almThl. KabenbHble BBOAbI OOMKHbI MMETb pabounii TemnepaTypHbIv
AnanasoH u crteneHb 3awmtbl obonoykn no OCT 14254-2015. COOTBETCTBYIOLLNNA
YCNOBUAM 3KCMyaTaumm aneKTpoHHOro npeobpasoBaTtens;

- TeMnepaTypHbIA Krnacc gatyvMka onpenensieTcs B 3aBUCUMMOCTU OT TemnepaTypbl
N3MepsieMON cpefbl M 3aBUCUT OT YCINOBUI 3KCMnyaTauuu;

- uckpobesonacHOCTb faTumMka [AOOCTUraeTcss npu  ero  MNOAK/YEeHUn K
nckpobesonacHbIM LiensiM  3NeKTPOHHOro npeobpasoBatensd BXoddwero B COCTaB
cyeTymka-pacxogomepa AJIMETPO-®dnomak.

1.7.1.2 lJaTymkun BXoAdLIMe B COCTaB pacxogomepa C UCNOSTHEHMEM MO KOMMOHOBKE
I, M, R, S, RS nmeloT Bug B3pbiBO3aLUTbI «MCKpobe3onacHas anekTpuyeckas uenb «i» no
MOCT 31610.11-2014. BapbiBo3awmTta obecneunBaeTcs BbINONIHEHNEM UX KOHCTPYKLUUN B
cootBeTcTBMM C TpebosaHuamn [OCT 31610.0-2014. MapkupoBKa B3pbIBO3aLLMUTHI
AatyvKa onpegenseTca ero tTemnepaTypHbIM UCMONHEHNEM:

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

[atyuk pacxogomepa C UCNOMHEeHEM No KOMNoHoBKe C nmeeT BUA B3pbIBO3ALLUTDI
«uckpobesonacHas anekTpuyeckas uenb «i» no FOCT 31610.11-2014. MapkupoBka
B3pbIBO3awmnThl Aatymka no NOCT 31610.0-2014 B 3aBMCUMOCTM OT TEMNEPATYPHOro
NCNOMHEHUS:

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

1.7.1.3 atuuk pacxogomepa obecneuymBaeT B3pbiBOGe30nacHOCTb npu pabote B
cMecn rasoB M napoB C Bo3gyxoM kateropuu IIA, 1IB, IIC, TemnepaTypHbI Krnacc
onpenensieTcs B 3aBUCMMOCTW OT TeMmnepaTypbl U3MepAeMoun cpeapbl.

1.7.1.4 Bua B3pbIBO3aLLNTbI «MCKpobe3onacHas anekTpuyeckas uenb» oCTUraeTcs
32 CYeT OrpaHMyeHus BbIXOAHbIX MapamMeTpoB anekTpudeckux uenen 3l (UM),
NPUMEHEHNSA CUMOBbIX 3NEKTPOMArHUTHbIX KaTyleK BO30Y>XAEHUS C BbICOKMM BHYTPEHHUM
conpoTuBneHneMm, BbidOpa WHAYKTUBHOCTM  WU3MEPUTENbHbIX KaTyllek, a Takke
NPUMEHEHNA TEPMOPE3NUCTOPOB C MarnbiMN peakTUBHbIMK NapameTpamu (tTabnuua 1.96).

1.7.1.5 BxoagHble anekTpudeckne napameTpbl AnA uenen KaTywek Bo3byxaeHus
ykaszaHbl B Tabnuue 1.9, Ana u3MepuTenbHbIX KaTywek M TepmonpeobpasoBatens
COMNpOTMBNEHNSA yKa3daHbl B Tabnuue 1.10.
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Tabnvuya 1.9
Lj He Cive |MakcumanbHoe|MakcumanbHbin[MakcumansHas
Mopenk Gonee, M| Oonee, H® BXoAHoe BXOAHOWN TOK BXOAHas
naTuvka Hanps>XeHue ), A MoLLHoCTb (Pj),
(U), B BT
1B lIC
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, 8.2
S080, S100 ’
S150 9,8
F002, FOO05,
F010 4,5 2 17,4 0,12 | 0,06 0,05
U025, U050,
U080 8.8 2 17,4 0,12 | 0,06 0,05
V025, V040 4,5
V050 838 2 17,4 012 | 0,06 0,05
V080, V100, 98
V150, V200 ’
Tabnuua 1.10
LiHe | CijHe |MakcumanbHoe|MakcumanbHbin[MakcumanbHas
Lens Oonee, | bonee, BXOQHOE BXOJHOMN TOK BXogHasi
MIH HO HanpsiXeHue 1), A MoLLHOCTb (Pj),
(Ui), B BT
VIsmepurenbas 10,0 1 35 0,006 0,06
KaTyLuKa ' ' ’
TepmonpeobpasoBaTenb
CONPOTUENOHMS 0,01 1 35 0,006 0,06

1.7.2 ObecneveHne B3pbIBO3aALMTLI 3NEKTPOHHOrO npeobpasosatena (Ol1) c
ncrionHeHnem no KkomnoHoske I, M, R, S,RS.

1.7.2.1 3N pacxogomepa UCMOMHEHNA MO KOMMNOHOBKe |, R, RS coctouT 13 AByX
YacTen KOTopble UMeKT COBCTBEHHYIO EX-MapKUpPOBKY:

e W3meputenbHbin mogynb (MM);
e Mopaynb npoueccopa (MI).

1.7.2.2 3N wncnonHeHua no komnoHoBke S, M, a Takke WM wucnonHeHua no
KoMmnoHoBke |, R, RS umeloT cnegyowuve Buabl B3pbiBO3aALLNTLI: «B3pbIBOHENPOHMLAEMas
obonoyka» no NOCT IEC 60079-1, BbiIxogHas «Mckpobe3onacHasi anekTpuyeckas Lenb «i»
no NOCT 31610.11. BspbiBo3awuTa obecneynmBaeTcsi BbIMNOMTHEHMEM KOHCTPYKUMU B
cootBeTcTBMM C TpebosaHuamn [OCT 31610.0. 3nekTpoHHbIM npeobpasoBaTens U
N3MepUTENbHbLIA MOOYMb UMEKOT CneayoLyo MapKUpPOBKY B3pbIBO3aLLMUTHI:

1Ex db [ia Ga] IIB T6 Gb X unu 1Ex db [ia Ga] IIC T6 Gb X.
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1.7.2.3 Ml ucnonHeHus no komnoHoBke |, R, RS wumeer cneaywowmn Bua
B3pbIBO3aLWMTLl:  «B3pblBOHENpoOHMUaemass obonovka» no [OCT IEC 60079-1.
B3pbiBo3alumta obecnevmBaeTcsa BbINOMHEHWEM KOHCTPYKLUMM MOAYNSA B COOTBETCTBUM C
TpebosaHnsamn TOCT 31610.0. Mogynb npoueccopa WMMEET CreayrLyto MapKUpPOBKY
B3pPbIBO3aALUMThI:

1Ex db 1B T6 Gb X unn 1Ex db IIC T6 Gb X.

1.7.2.4 3l pacxogomepa obecneunBaeT B3pbiBOGE30NacHOCTb Npu paboTte B cMecu
rasoB v NapoB ¢ Bo3ayxom kateropuu IIA, 1I1B, IIC rpynnel T6.

1.7.2.5 Bua B3pbIBO3aLLMTLI «B3pbIBOHENPOHML@eMast obonodka» Al gocturaercs
3a CYeT KOHCTPYKUMK npeobpasoBatens, napaMeTpbl B3pbIBOHENPOHULAEMbIX COEANHEHUI
KoToporo cootBetcTBytoT TpeboBaHmam [OCT IEC 60079-1. B3pbiBOHENpPOHULaeMas
obornoyka npeobpasoBaTtens BbiAepXKMBAET AaBrNeHe B3pbiBa U UCKIOYaEeT ero nepegavy
B OKPY>KaloLLLyHO B3pbIBOOMACHYO Cpeay.

1.7.2.6 Cpenctea obecneyeHusi B3pblBO3aLLUUTHI BUOA «B3PbIBOHENPOHMLAEMas
obornoyka» 3aBUCAT OT UCMOSTHEHMST pacxogoMepa No KoMnoHoBke (YacTtu Al moryT 6bITh
BbIMNOSIHEHbI B O4HOM KOPMNyCce Uinn B OTAENbHbIX KOpnycax).

1.7.2.6.1Tlpn BbINONHEHUN 4vacten O3I1 B ogHOM Kopnyce (MCNOSIHEHME MO
KoMmrnoHoBke S n M) B3pbiBo3almnTa obecneymsBaeTcs cpeacTtsaMu, NpeacTaBneHHbIMN Ha
nucte 1 pucyHka [.1 v pucyHke [.2 (npunoxexuve ).

1.7.2.6.2Mpun BbINONHEHMM 4acTen Sl B OTAENbHbIX KOprnycax B3pbiBO3aliuTa
obecneyvBaeTcs cnegylowmmMm cpeactsamu.

1.7.2.6.2.1 Ona UM, pa3smeLieHHOro oTaernbHO (MCMNOofIHEHUEe MO KOMMOHOBKe RS),
B3pblBO3aLWmTa obecnevmBaeTcs cpeacTBaMmm, NpeacTaBneHHbIMU Ha niucTe 2 pucyHka [.1
(npynoxexne [).

1.7.2.6.2.2 Ona UM, pa3ameLLeHHOro Ha aatymke (MCNofIHEHNSA No KoMMNoHoBkKe |, R),
B3pblBO3aLWmTa obecnevmBaeTcs cpeacTBaMu, NpeacTaBneHHbIMU Ha nucte 3 pucyHka .1
(npunoxexne [).

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

1.7.2.7 Bug B3pbIBO3aWMTbl «MCKpobe3onacHaa oanektpudeckas uenb» UM
pacxogomMmepa obecneunBaeTcs CrneayrLwmmMmn CpeacTBamum:

e 3a C4yeT OorpaHmn4eHna BbiIXOOHbIX MNAapaMeTpoB AJ1EKTPUHECKNX uenen UM,

e OrieKTpuYeckasi Harpyska arIieMeHTOB CXeM npeobpasoBaTens He npeBbilaeT 2/3 ux
MacnopTHbIX 3HAYeHWI, a MakcumarnbHasi Temnepartypa Harpeea B HOPMarbHOM U
aBapuMMHOM pexumax paboTbl YCTPOMCTBA He MNpeBblllaeT TemrepaTypsbl,
AONyCTUMOW AN ANeKTpoobopyaoBaHUs TeMnepaTypHoro knacca T6;

e 3nEeKTpUYecKne 3a3opbl, NYTU YTEYKN M MPOYHOCTb M3ONAUUN MeXOy SneMeHTamm
nckpobesonacHom uUenn U KOprnycoM npeobpasoBaTenss COOTBETCTBYHOT
TpeboBaHmsam OCT 31610.11;

e TMpPUVMEHEHHble KOHCTPYKTMBHblIE  MaTepuanbl COOTBETCTBYHOT TpeboBaHUSIM
PPVKUMOHHOIM UCKpOoGEe3onacHOCT U cTaTudeckoMy anektpudectsy no [OCT
31610.0;

e ONEKTPOHHbIE KOMMOHEHTHLI cxemMbl IM 1 TokonpoBoasiLme OPOXKKU NiaT NOKPbITbI
N30NSAUMOHHBIM JTaKOM, BHELLUHEE MOOKMYEHNE BbLINOMHEHO Yepe3 repMeTUYHbIN
pasbeM, BCe TOKOMPOBOASALIME dMEMEHTbl 3aKmntoveHbl B 0O60NOYKY CO CTEMNEeHbIo
3aWnTbl He HUXe IP 65.
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1.7.2.8 'amepuTernbHbIi MOAYIb pacXo4oMepOB B3PbIBO3aLLULLEHHOIO UCMOMNHEHUS
Ex umeet anekTpudeckne napameTpbl UCKpobesonacHoM Lenu ypoBHS ia, NpMBeLeHHbIE B
Tabnuue 1.11.
Tabnuuya 1.11

MaKCUMATTbHbI MakcumanbHas
MakcumanbH N . BbIXogHas
Lo, MIH Co, Mk® | oe BbIXOOHOE 7 b (ol el MoLHOCTb (Po),
nanpskerme | TOK (lo), MA BT
(Uo), B
IIB Ic IIB C 1B IIC 1|5} IIC
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
oBaTesnb 100 50 0,1 | 0,04 34,6 55 0,05
COMPOTUBIEHUS

1.7.29Ha «kopnycax patuska wun 3ll wnmeloTca Tabnuukm ¢  ykasaHuem
YCTaHOBIIEHHON MapKMPOBKN B3pbIBO3ALLUTLI 1 HEOBXOAUMbBIX TEXHUYECKMX NapamMeTpoB B
cootBeTcTBMM € TpeboBaHuamm MOCT 31610.0.

1.7.3 ObecneveHne B3pbIBO3aWMUTLI 3NEKTPOHHOrO npeobpasosatena (3l1) c
NCNonHeHnem no KomnoHoske C.

1.7.3.1 3l pacxogomepa ncnosiHeHMst No komrnoHoske C nmeet Bug,
B3pbIBO3aLMThl «B3pbIBOHENPOHMLaemMasa obosodka «d» no FOCT IEC 60079-1-2013, n
«unckpobesonacHas anekTpudeckas uenb «i» no FOCT 31610.11-2014. KoHcTpykuus
Kopnyca un otaenbHblx Yacten 3l BbinonHeHa ¢ yyetomM obwmnx TpebosaHnin FTOCT
31610.0-2014.

1.7.3.2 3l B 3aBMCUMOCTU OT TeMMepaTypHOro WUCMOSTHEHUS UMEET CreayloLlyto
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 Bna B3pbIBO3aLMThI «B3pbIBOHENPOHML@EMass 060n104Kay 3NEKTPOHHOro
npeobpasoBartensa JOCTUraeTcs 3a CHeT NPUMEHEHNS KOpnyca BblAepXXMBatoLLLEro
AaBrneHne B3pbiBa N UCKIMOYAKOLLYIO ero nepegady B OKpyXatoLlyto B3pbIBOOMACHYH cpeay.

1.7.3.4 Bng B3pbiBO3aWUTbl  «UCKpobe3onacHasi anekTpuyeckass Uuenb  «i»
obecneymBaeTCcs 3a CYET OrpaHMyYeHus TOKa W HanpsbkeHust BbIXOAHbIX uenen 3l go
3Ha4YeHun, obecneuymBatoLmx KoappuuneHT Nckpobe3onacHoCTU 1,5 ansa
anekTpoobopynosaHua nogrpynnsl 1B no NTOCT 31610.11-2014. Onektpuyeckne uenu
AaTyunka, NogkIYeHHOro K BbixogHbIM uenam 3l He cogepkaT anemMeHTOB, CNOCOBHbIX
HakannmeaTb 3HEPruI0, ONacHy ANs NOMAXKUraHus rasos kateropum |IB.

1.7.3.5 B3pbiBo3awmuTta obecneunBaeTca CcpeactBamu, NpencTaBreHHbIMM  Ha
pucyHke [1.3

1.7.3.6 Ha «kopnycax patyuka wn 3l wnmeroTca Tabnuukm C  yKasaHuMeM
YCTaHOBMEHHOW MAapPKMPOBKM B3PbIBO3aLUTLI U HEOOXOANMbBIX TEXHUYECKMX NapamMeTpoB B
cooTtBeTcTBMM ¢ TpebosaHnammn MOCT 31610.0-2014.
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2 Ucnonb3oBaHue Mo Ha3Ha4YeHUIo

2.1 Obwue ykaszaHus

2.1.1 [Mpwn nonyyeHuM siLiMKa C pacxoAoMepoM MpPOBEepPUTb COXPaHHOCTb Tapbl. B
criyyae ee NoBpexaeHus cnegyeT CoCTaBUTb akT.

2.1.2 TpoBepuTb KOMMMEKTHOCTb B COOTBETCTBUM C MAcNopTOM Ha pacxodoMep.

2.1.3 B nacnopTte pacxogoMepa ykasaTb aTy BBOAA B aKCMyatauuo, HOMep akta
N paTy ero yTBepXXaeHnsa pykoBoACTBOM npeanpusatmsi-notpedburtens.

2.1.4 B nacnopTt pacxofomMepa pekoOMeHAyeTCHa BKMN4YaTb [aHHble, Kacarolmecs
aKcnnyaTaumm pacxogomepa: 3anucu no OBCNYyXMBaHUIO C YKa3aHMEM WMMEBLLUMX MECTO
HeucrnpaBHOCTEN U WX TMPUYMH; [OaHHble MepuOANYECKOro  KOHTPOSi  OCHOBHbIX
TEXHUYECKNX XapaKTEPUCTUK MpW IKChnyatauuun; AaHHble O MNOoBepKe, AaHHble 00
n3mepsiemMoun cpeae v T.n.

MpeonpuaTue-n3rotoBuTesib  3aMHTEPECOBAHO B MOSMYyYEHUN  TEXHUYECKOW
MHdopMauum o paboTe pacxogoMepa M BO3HUKLUMX HEnonagkax C LUenbk YCTPaHEHNa UX
B AanbHeENLeM.

Bce noxenaHusi no ycoBepLUEHCTBOBAHMIO KOHCTPYKLMM pacxogomepa crneayet
HanpaensaTb B aapec npeanpusiTua-m3roToBUTENS.
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2.2 [loG2zomoeka pacxodomMmepa K UCMosIb308aHUIO
2.2.1 Mepbl 6e3onacHocTH

2.2.1.1 Mpn MOHTaxe, 3Kcnnyatauumn, TEXHNYECKOM OOBCMY>XMBAHUN N OEMOHTaXe
pacxogomepa Heobxoaumo cTporo cobnogate obuwme npasuna 6esonacHocTw,
yunTbiBatowme cneumduky KOHKpeTHOro Bmaa pabor.

2.2.1.2 Bce onepaumn No XpaHeHuo, TPaHCMOPTUPOBaHUIO, MOBEPKE U BBOAOY B
aKcnnyataumm pacxogomepa Heobxoammo BbINOMHATbL C cobniogeHnem TpeboBaHMi No
3aLmTe OT CTaTUYeCcKoro areKkTpuyecTBa.

2.2.1.3 K MOHTaxy (OeMoHTaxy), 3KcrniyaTauum, TEXHUYECKOMY OBCNy>XMBaHMIO
pacxogomepa [OOMMKHbl [AOMNycKaTbCst NUua, W3Y4YMBLUME HacTosiee PYKOBOACTBO MO
3KCMfyaTauumM pacxogoMepa M Mpollealine MHCTPYKTaX Mo TexHuke GesonacHocTu npu
paboTe C 3NeKTPOTEXHUYECKMMM YCTaHOBKaMM.

2.2.1.4 3anpelaeTcs aKcnnyaTauus pacxogoMepa Mnpu CHATbIX KpbIWKax, a Takke
npu OTCYTCTBMM 3a3eMIIEHUS KOpryca.

2.2.1.5 3asemneHuve kopnyca pacxogomepa DOIMKHO Npon3BOANTHLCA
noacoeavHeHNeM LVHbI «3eMns» K OONTy KpenneHus Ha TpyGonposoa,.

2.2.1.6 3ameHa, npucoeanHeHne U OTCOeaUHEHNEe pacxogomepa OT Marucrpanen,
noABOAALLNX U3MEPAEMYI0 cpedy, OOIMKHbl MPOU3BOAUTLCA MPU MOMHOM OTCYTCTBUM
AaBreHnsa B Marnctparnsix u OTKIIOYEHHOM HarnpshkKeHUn NuTaHus.

2.2.1.7 MNpy npoBeAeHUN MOHTaXHbIX, MYCKO-HanagoYHblX paboT W pemoHTa
3anpeLuaeTcs:

e OTKpbIBATb KPbILLKX KOpMyca Npu BKIOYEHHOM NUTaHWUK Lenew;

e 1CNOSb30BaTb HEUcrnpaBHble 3NEKTPONPUOOPLI, 3NEKTPOUHCTPYMEHTLI, a Takke KX
npuMeHeHne 6e3 NoAKMIYEHUS K LUMHE 3aLUUTHOMO 3a3eMNEHMS.

2.2.1.8 lNpun npoBegeHNN MOHTaXHbIX paboT onacHbIMK dhakTopaMn ABMAAKOTCA:

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

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

2.2.1.9Nepen npoBegeHnem pabotr HeobxogMmo ybeauTbcss C  MOMOLLLHO
n3mepuTenbHbIX NpMOOPOB, YTO Ha TpybONpoBOAE OTCYTCTBYET OMACHOE A1 KM3HM
HanpsPkeHMe NOCTOSIHHOIO MM NepeMeHHOro TOKa.

2.2.2 Ocobble ycriosus aKcnnyaraumm Bo B3pbIBOOMNACHOM 30HE
3Hak X B MapKnpoBKe B3pbIBO3aLUMTbl O3HAYaET, YTO MpKU JKCnryaTaumm u3genusi Bo
B3pbIBOOMNACHON 30He HeobxoamMMo cobritogaTthb crieqyroLme ocobble YCroBUs:

1) pasmelleHne w3MepuUTENbHOrO MOAYNs W MOZYyns npoueccopa B CcoOcCTaBe
pacxogomepoB MaccoBblx JJIMETPO-®niomak Ha TpybonpoBoge AOMKHO
UCKITIOYaTb UX NeperpeB uUnu nepeoxnaxneHne, BCNeACTBME BO3OENCTBUSA HA HUX
TEnsI0BOro NoToka M3MepsieMown cpeapb;

2) 3NeKTpOHHbLIN npeobpasoBaTernb OOMKEH NMPUMEHATBCHA C CepPTUROUUMPOBAHHBIMA
KabenbHbIMM BBO4AMW U 3arfywkamu, KoTopble obecnednBatoT HeOBXoaMMbIn BUS,
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N ypOBeHb B3pbiBO3aWNTbl. KabenbHble BBOAbI AOMKHbI WUMETb pabounin
TemnepaTypHbI gMana3oH U cteneHb 3awmtbl obonovkm no NMOCT 14254-2015.
COOTBETCTBYHOLLMIN YCNOBUSIM 3KCMyaTalmm arfeKkTpoHHOro npeobpasoBartens;

3) TemnepaTypHbIN Knacc AaTyuka onpeensieTcss B 3aBUMCUMMOCTWM OT TemnepaTypbl
N3MepsieMONn cpefbl U 3aBUCUT OT YCINOBUI 3KCMnyaTauuu;

4) nckpobesonacHOCTb  AatyMka  OOCTUraeTcss Npu  ero  MNOAKMAKYEHMM K
nckpobesonacHbIM LensM 3MeKTPOHHOro npeobpasoBaTtens BXoASLWEero B COCTaB
cyeTymka-pacxogomepa AJIMETPO-®dnomak.

2.2.3 YcTtaHOBKa pacxogomepa

Kaxgbln pacxogomMep MMeeT 3aBOACKOW HOMep, HasHadaeMbl npeanpustuem-
narotoputeneMm. Bce uvactu pacxogomepa (AaTyumK, 3NEeKTPOHHbIM npeobpasoBaTens,
cneunanbHbin Kabenb) MMeET MapKUMPOBKY C YKasaHWMeM 3aBOACKOro Homepa (n.1.5).
MNepen Havanom yCTaHOBKM pacxogoMepa Heobxoaumo MpPOBECTM CBEPKY 3aBOACKOrO
HOMepa Bcex 4acten pacxogomepa (none «3aB. Ne» nacnopTHO-cepTUdMKaLNOHHON
Tabnuykn [OMKHO coBragatb C HOMEPOM, YKasaHHbIM B MacnopTe). JKcnayataums
pacxofoMepa, CKOMMIEKTOBAHHOIMO M3 YacTel C pasnnyHbiMK 3aBOACKMMU HOMEpPaMU He
gonyckaetca 6e3 cornacoBaHus ¢ NpeanpuUAaTMEM-n3roToBUTENEM.

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

2.2.3.1 KomnaktHoe ucnonHeHue (C).

Onepauunsa MyHkT PO
YcTaHoBKa gat4ymka

1 [ Bbibop pasmeleHus 2.2.4

2 | NogroToBka TpybonpoBoaa 2.2.5

3 | YcraHoBKa gatyuka B Tpy6onpoBoa 2.2.6

4 MoakntoyeHne kabenen BHELHMX YCTPONCTB 2.2.14

2.2.3.2 MoHobro4Hoe ncnonHexHve (M)

Onepauus MyHkT P3
YcTaHoBKa gat4ymka

1 [ Beibop pasmeleHus 2.2.4

2 | NogroToBka TpybonpoBoaa 2.2.5

3 | YcraHoBKa gartyuka 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 NuTerpanbHoe ncnosnHenue (1).

Onepauus MyHKT P3

YcTtaHoBKa gaTtymka
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1 | Bbibop pasmelieHms 2.2.4
Mogrotoeka TpybonpoBoaa 2.2.5
3 | YcTraHoBKa gatyuka B Tpyb6onpoBog 2.2.6

YcTaHoBKa Moayrns npoueccopa

YcTaHOBKa Ha CKOOY Ha JaTymke 2.2.12
MNogkntoyeHne kabensa ons coeaAnHeHUsa ¢ 4aTYNKOM 2.2.10
(c M, paamelLeHHbIM Ha JaTynke) (1, 2, 9-16)
6 | MNogknoyeHve kabenen BHELIHUX YCTPOWUCTB 2.2.14
7 | NoBopot gucnnes (npy HeobxoaMMOoCTH) 2.2.15

2.2.3.4 PasgenbHoe ncnonHeHue (S).

Onepauun4a MyHkT PO

YcTaHoBKa gatymka
1 [ Bbibop pasmelieHus 2.2.4
2 | NogroToBka TpybonpoBoaa 2.2.5
3 | YcraHoBKa gatyuka B Tpy6onpoBos 2.2.6
4 MNogkntoyeHne kabens ana coegnHenus ¢ Al 2.2.7
YcTaHOBKa 9NeKTPOHHOIo npeobpasoBarens
5 | Boibop pasmelleHns 2.2.11
MoHTax 2.2.12
7 MNogkntoyeHme kabens ons coeanHeHunsa ¢ 4aTYNKoOM 2.2.10
(1-8, 15,16)
MogkntoyeHne kabenen BHELLHUX YCTPONCTB 2.2.14
MosopoT gucnres (npyu HeobxoguMocCTH) 2.2.15

2.2.3.5 BblHOCHOe ncnonHeHve (R).

Onepauus MyHkT P3

YcTaHoBKa gat4ymka

1 [ Bbibop pasmelieHus 2.2.4

2 | NogroToBka TpybonpoBoaa 2.2.5

3 | YcraHoBKa gartyuka B Tpy6onpoBoa 2.2.6

4 MNogkntoyeHne kabens gna coeanHenmsa ¢ Ml 2.2.10

(1, 2, 9-16)

YcTaHoBKa Moayris 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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8 IMogknoyeHne kabenen BHELLIHMX YCTPOUCTB 2.2.14

lMosopoT ancnnesa (npu Heo6xoaNMOCTH) 2.2.15

2.2.3.6 Pa3genbHo-BbIHOCHOE ucnonHeHne (RS).

Onepauus MyHKT P3O

YcTaHoBKa faTyvka
1 | Boibop pasmeLyeHus 2.2.4
2 | MoarotoBka Tpy6onpoBoaa 2.2.5
3 | YcraHoBKa garyuka B Tpy6onpoBoa 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 2.2.10
(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 | MNMopkntoveHne kabensa ana coeguHeHus ¢ M 2.2.13
12 | MNopgkntoyeHne kabenen BHELLHMUX YCTPONCTB 2.2.14
13 [ NoBopoT gucnnes (npn He0HBXO4MMOCTH) 2.2.15

2.2.3.7 lNocne ycTtaHOBKM pacxogoMmepa, nepen HadanoMm MU3MepeHus pacxoga
HeobXxoaAMMO BbINONHUTL NpouUeaypy yCTaHOBKM Hyn4A (n.2.2.16, n.2.17).

2.2.4 Pa3melleHue gaTymka
2.2.4.1 BbIbop nomeLLeHus:

- ANS UCMOMHEHUI MO KOMMNOHOBKE S, RS — aaTtumk JOmkKeH ObiTb pa3MeLLEH B 30HE,
COOTBETCTBYHIOLLIEN €ro CTeNEeHN B3pbIBO3aLUUThI;

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

2.2.4.2 NpaBunbHoe (YHKUMOHMPOBaHME pacxogomepa TpebyeT, 4Tobbl ero
NnoToKOBble TPYOKM Bcerga OCTaBanuCb  3amnOSIHEHHBIMW - XXUOKOCTbK.  JOTUM U
onpeaenstoTca pekoMeHaaunn no opueHTauum gatymka B NpocTpaHcTeBe. PekomeHagyemon
SABNSIETCA rOPU3oHTarnbHas opueHTaums gatuvka (tabnvua 2.1).

[Opu3oHTanbHas opueHTauus datdvka «drnar BHU3» obecnevvBaeT 3asiBMEHHYIO
NOrpeLlHOCTb U3MepeHus MNMOTHOCTU Xxuakoctn (n.1.2.8). lNpu ycTaHOBKe [aTyvMka B
OPYrOM MNOMOXEHUN (fOpU3OHTaNbHO «rnaroMm BBEPX» WM  BEPTUKANbHO) MOXET
notpeboBaTtbcs 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 opueHTauum gartyuka um opUeHTaLMN AaT4mKa
HanpasfeHne NoToKa cpeabl
JaTtymka [ns »xnakoctun [ns rasa

1. lopusoHTaneLHO
«donar BHU3»

pekomeHayemasi | HegonycTumas

2. BepTukansHo,
NOTOK BBEPX

agonyctnmad aonyctnmad

3. [opn3oHTanbLHO
«donar BBEpPX»

HeJonyctumMmas pekomMmeHayemasd

4. BepTukanbHo,

NMOTOK BHU3 ponyctuMas

npu

BbIMONTHEHUN aonyctumas

TpeboBaHum
n.2.2.4.3

MpumedaHune — B criydae BbiBoga Kaberns BBepx pekoMeHayeTcst (hopMupoBaThb NETo-
BNaroCOOPHUK
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2.2.4.3 Mpu BepTUKaNbLHOM pPacrofioOXXEHUU AaTymka U NpOoTeKaHUM XWOKOCTU B
HanpasfeHnn CBepXy BHU3 HEOBXOAMMO MNpPeaoTBpaTUTbL OMOPOXHEHWe Tpyd AaTyuka B
npouecce namepeHnin. [Ina atoro HWXe gartymka no noTOoKY HYXXHO OpraHn3oBaTb CyXeHue
TpybonpoBoga 1 yCTaHOBUTb BEHTUIb UNK KnanaH (pucyHok 2.1).

HakonutenbHas
€MKOCTb

HaTunk

Ounadparma,
orpaHuymBatoLLas

NOTOK

/
KnanaH

HanonHsaemas
€MKOCTb

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

2.2.4.4T1lpn M3MepeHMM pacxoda XMOKOCTENW He peKkoMeHAyeTcsl YCTaHOBKa
AaTtyvka B BepxHen Touke TpybonpoBoaa (BO3MOXHO CKOMSIEHME MNy3blPpbKOB). YCTaHOBKA
AaTynKka B BEpXHEN Touke TpybonpoBoga pekomeHayeTcs nNpyu M3MEpPeHMM pacxoda rasoB
(HaMMeHbLIas BepOATHOCTb CKOMMEHUSI KOHAEHcaTa).

He pekomeHayeTcsi Npy U3MepeHnm XnaKocTu PekoMeHyeTcs Npu n3aMepeHun rasa

2.2.4.5Tpn unsamepeHnn pacxoga XUOKUX cpel He O0nyCTUMMO BO3HUKHOBEHME
KaBuTauuun. Ycnosms BO3HWKHOBEHUS KaBUTAUUW OPUEHTUPOBOYHO MOXHO OLIEHWUTH MO
yuncny Kkasutaumm (X), KoTopoe onpeaenseTcs crnegyoLlen opmMmyron:

X = Z(LES) (2.2)
oV

rae P — paBrneHue XngkocTu Ha BbIXo4e M3 pacxogomepa, la;

Ps — faBneHne HacbILWEHHbIX NapoB XUAKOCTU Npu TeMnepaType nsmepeHus, la;

0 — NMNOTHOCTb cpeabl, Kr/M>;

V — CKOpPOCTb NOTOKa XUOKOCTU, M/C.

Uucno kaBuTauum [OOMKHO ObiTb Gonblie eaunHuubl. Mpu namepeHun pacxopa
XMOKOCTM, Yy KOTOPOM [aBMEHWE HACbIWEHHbIX MapoOB MeEHbLle, YeM Yy BOAbl
(yrmeBoaopoapl, CKMKEHHble rasbl), Ans NpedoTBpaLLleHNs KaBuTaumMm cnegyeT noBblwaTh
AaBEHNE XUOKOCTN NN CHUXaTb CKOPOCTb NOTOKA (pacxoa).

2.2.4.6 JomkHa ObITb obecneyeHa BO3MOXHOCTb rapaHTUPOBAHHOW OCTaHOBKM
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TeYeHNa un3MepsieMon cpedbl vepe3 AaTyuKk (3anopHast apmatypa Ao w/unu nocne
pacxogomMmepa), T.K. BO BpeMsa obasatenbHOW npoueaypbl YCTAaHOBKU HYNSA MOTOK [OSDKEH
MOMHOCTbIO OTCYTCTBOBATb U TPYObl pacxogomepa AOMKHbI ObiTb NOMHOCTLIO 3aMnOfHEHbI
n3mepsieMoun cpenon.

Mpn OTCYTCTBMM pe3epBHOrO u3MeputenbHoro Tpybonposoga (manee — WT)
pekomeHayeTcs Ans NpoBedeHUsi NMPOBEPKN M YCTAaHOBKM Hynst 6e3 npepbiBaHUSA nogayu
namepsiemon cpebl obecneymsatb pacxogomep H6avinacHom NMHNEN.

Ha GannacHon nuHuu, a Takke Ha VT Oo 1 nocne pacxogomepa pekomMeHayeTcs
NCNonb3oBaTh 3anopHY apMaTypy C KOHTPONeM MPOTEYeK.

2.2.4.7 Pacxogomep He TpebyeT npsiMblX y4acTkoB TpyGonpoBoaa.

2.2.4.8 Pacnonaratb gatyuk criegyet Tak, Ytobbl obecneuntb cBOOOAHBIM AOCTYN K
kabenbHbIM BBOAaM, M BO3MOXHOCTb CBOEBPEMEHHOr0 OOHapyXeHWs U YCTpaHeHus
HencnpaBHOCTEMN.

2.2.4.9 [latumk He OOMmKeH ycTaHaBnMBaTbCA NOOGAM30CTU OT UCTOYHUKOB CUISTbHbBIX
SNEKTPOMarHUTHbIX MOMen, Hanpumep, PSOOM C  3NeKTpoaBuratensiMyv, HacocaMmu,
TpaHcopmaTopamu.

2.2.4.10 C uenbio 3awmThl OT Neperpesa Kopnyca 3MeKTPOHHOro npeobpasoBarens,
pacxogoMep A0MMKeH BbIThb 3aluLLeH OT NPSMOro COSTHEYHOrO CBeTa.

2.2.5 Tlogrotoeka TpybonpoBoaa

MpaBunbHas cucTema nogdepxek TpybonpoBoda MUHUMWU3MPYET BO3AeNCTBUE
BMGpaLumn TpyGonpoBoaa® Ha AaTuMK 1 NOBLILWAET CTabUNbHOCTL HYNs pacxogomepa.

KaTeropuuecku sanpelyaeTcs:

— 1cnonb3oBaTh AaTYuK AN nogaepxku Tpybonposoaa;

— UCNonb30BaTh AaT4MK AN NPUTAMMBAHUS UMK CipsiMIeHnsa Tpybonposoaa;

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

PekomeHayeTcsa  npuaepxuBaTbCs  CrieqQylolmx  npaBunl  NpyU  MOATOTOBKE
TpybonpoBoaa K ycTaHOBKe AaTyuka:

1) Tpybonposog AomKeH BbiTb HAQEXHO 3akpenneH K ctabunbHon 6ase B MecTe Kak
HWXE, TaK U BbilWEe MO MOTOKY OTHOCUTENbHO Aatymka (pucyHok 2.2). PasmewanTte
noagepXxkm TpybonpoBoda kak MOXHO Onvke K chnaHuam, K KOTOpbIM Kpenutcs
aatumk. O6e nogaepXkm OOMKHbI ObITb NPUKPENSEHbl K 0gHoN Gase;

2) lNMepeg MOHTaXoM pJaTynMka COBMECTUTE OCeBble nuMHUKM TpybonpoBoga (He
ncnonb3ymnTe gaTymk s 0CEBOro BbipaBHMBAHUA TpybonpoBoaa BO nsbexaHue ero
noBpeXxaeHus);

3) Ecnu yctaHaBnuMBaeTCs HECKONbKO AaT4MKOB B psid WMNM B napannenb, TO
TpybonpoBoa Anst KaXaoro AaTynka AOMMKEH UMETb OTAENbHYH NOAOEPXKKY;

4) Pacxogomepbl ABNAKOTCA YyCTONYNBbIMU K BO3AENCTBUIO BUbBpaumm,
cootBeTcTBytowen rpynne N3 wunm V2 no NTOCT P 52931 B 3aBucMmoctn OT
ncnonHeHnsa. Ecnn napameTtpbl BUOpauun He COOTBETCTBYIOT yKa3aHHbIM rpynnam,
TO peKkoMeHOyeTcsl Mcnonb3oBaTb BuOpomsonaTtopbl U (Mnu) rmbkne coeguHeHUs
TpybonpoBogoB. Ho TpybonpoBoa, HeNocpeacTBEHHO COCEACTBYHOLWMIA C hnaHuem

! Bubpauus TpyGonmpoBoga MoXeT 6biTb Bbi3BaHA Takke M CaMUM [aTYMKOM, TK. COBPEMEHHble

KOpPUOMNMCOBbIE PAacXo4oMepbl UMET BUBPaLMOHHBIN NPpUHLMN paboThl.
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Aatynka, OOrmKeH ObiTb XEeCTKMM (3TO HeobxoouMMo AONns HAL4EXHOro KpenneHwus
nogaoepXkknm  patumka).  [mbkmnn  TpybonpoBog obecneuvBaeTr  nodasBneHue
PEe30oHMpPYOLWMX BMOpaUMA HaMpaBrieHHbIX K AAaT4YMKy U YMEHbLUAeT BO3MOXHblE
OLUMBKN M3MEPEHUN.

MecTa kpenneHusa K
YKECTKOW noacTaBke

0

><]

4

[o

BeHTunb

Ctpenka
HanpaBleHnda
rnoToka

PucyHok 2.2 — 3akpenneHue TpybonpoBoga B MecTe YCTaHOBKM AaTymka

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

2.2.6 YcTtaHoBKa gartyuka B TpybonpoBoa

Ha patunke wvMmeeTcs cTpenka HanpaBneHusi noToka. [aTymk JomkeH ObiTb
YyCTaHOBIEH Taknum obpa3om, 4Tobbl CTpenka ykasbiBara Ha HopMarbHOe HanpaereHue
notoka cpegbl B TpybonpoBoge. Ecnu pacxogomep COOTBETCTBYHOWMM 06Gpa3om
CKOH(UIypupoBaH, TO BbIMNOMHSAET TOYHblE U3MEPEHUSI He 3aBMCMMO OT HanpaefeHusl
noToka (Npv NOTOKE B HamnpaBneHUW CTPENKU pacxod OydeT MMeTb MONOXUTENbHBIN 3HAK,
a B NPOTMBOMOSIOXKHOM HanpaBfeHun — oTpuLaTenbHbIN).

CnegyeT MWHMMU3NPOBATb OCEBble, U3rMbalolmMe U KPYTALME HanpsikeHust B
MecTax coeavHeHusi pacxogomepa ¢ UT, a Takke B MecTax noacoeauHeHus kabenen u
coeaVHUTENbHbIX TPYOOK.

K HYCny Mep, CHMXarLWmnx 3TN HanpAaXxeHund, OTHOCATCA, B HaCTHOCTU!

- obecneyeHne COOCHOCTV y4yacTKoB WT, mpuneratowmx K pacxofoMepy, C OCbto
pacxopnomepa’;

- obecneyeHne BO3MOXHOCTY KOMMEHcaUun AnNvMH Tpy6onpoBOAOB NpU NPoBEeaeHUM
[IEMOHTaXa W YCTaHOBKM pacxodomepa;

- obecneyeHne KommneHcauum TensoBbIX ﬂ,Gd)OpMaLl,I/IVI, BbI3bIBalOLLNX U3MEHEHNE
O1TNH pr6OI'IpOBOD,OB N noderieHne mexaHmn4eckmnx HanmeeHmﬁ B HI/IX2.

! C aT0M1 LUenbio Npyu NpoBeaeHUn MoHTaxa UT pekoMeHIyeTCst MCMONb30BaTh MOHTAXKHYIO BCTaBKY.

% Mpw obecneyeHNn KOMMEHCaLMN U3MEHEH ANH TPyBONPOBOOB CTPEMSITCS MOTHOCTBIO MCMOML30BaThL
KOMMEHCMPYHOLLYH0 CMOCOBGHOCTL camux TpyGonpoeogoB. Korga ykazaHHOM CMOCOBHOCTU HEQOCTATOUHO,
yCTaHaBMMBaIOT AOMNONHUTENbHbIE KOMMEHcHpytoLwme anemeHTsl ([1-o6pasHble yyacTku TpybonpoBoaosB,
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YcTaHoBUTE pacxoqoMep B COOTBETCTBMM C  puUCyHKOM 2.3 (dnaHuesoe
coeauHeHne) unm 2.4 (WwTyuepHoe coeauHeHue). locne yCTaHOBKM HWKakMe getanu
Aatynka pacxogomepa Kpome hrnaHueB He OOMMKHbI KacaTbesl Tpybonposoda unu gpyrux

NpeaMeToB, T.K. 3TO MOXEeT MPUBECTM K AOMOMHUTENbHOW MOrpeLHoCT U3MepeHus
pacxoga.

PucyHok 2.3 — MoHTax gaTtymka ¢ coriaHueBbIM NPUCoeanHeHneM

1 — patuuk; 2 — TpybonpoBoa; 3 — ranka; 4 — wanba; 5 — ynnoTHMTENbHaA NPOKaaKa;
6 — wnunbKa

Coepa @15,5 S24 1

= &
a WA P &%a : ,‘
e

]

w y

X
N

14
PucyHok 2.4 — MoHTax gaTtymka co WTyuepHbIM npucoegmHeHnem (gatyamkm S002, S003,

S005, S010, S015), pasmepsbl ykasaHbl ang S005
1 — lawnka HakmgHasa 10 NTOCT 16046-70; 2 — Hunnene npueapHon 10 16042-70;

—

-

8
@10,5
12,5

rMbKune LWnaHru, canbHUKW, CUbOHbI 1 Op.)
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3 — Wrtyuep npusapHon 10 FTOCT 16045-70

BHUMAHWE: 3anpewaetca wucnonb3oBaTb pacxogoMep ANs  KpenneHus
TpybonpoBoda, Tak Kak 3TO MOXET MOBpeauTb AaTyuMk WnuM nNpuBecTn K owwmbkam
N3MepeHus.

2.2.7 lMopknioyeHne K patyvky kabens AN COeQUHEHUS C U3MepUTErNbHbLIM
mMoayneM (MCNoNHEeHUs No KoMrnoHoBke S, RS)

Ana coeavHeHus gatyMka C  U3MEpPUTENbHbIM - MOAyNeM  UCMOonb3yeTcs
cneumanbHbin  9-xunbHbl  Kabenb. [Mpn 3akasze kabens B cocTaBe pacxogomepa
noTpebuTenb AOMKEH yKazaTb Heobxoanmyto anuHy kadens (makcumym 30 m).

1) OTKpyTUTE BUHT (hUKCaTOpPa KPbILLIKM U CHUMUTE pukcaTop (PUCYHOK 2.5);
2) OTKpYTUTE N CHAMUTE KPBbILLIKY C KOpryca KIeMMHOM KOPObKK;
3) MNMponycTuTe KoHeL kabensa Yyepes KabenbHbI BBOL BHYTPb KIEMMHON KOPOOKMU;

4) lMoarotoBbTe kKabenb K NOOKIMOYMEHMIO, cpe3aB 0BO0SIOMKY M 3a4UCTUMB KOHLbI
NpoBOAOB — peKOMeHOaumMmM No NoaroToBke kKabens K MOHTaxXy NpuMBedeHbl B NPUITOXEHWM
E;

5) 3axmute OeBATb NPoBOAOB kabens B KNeMMHblE KONOAKW B COOTBETCTBUU C

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

6) O6pexbTe wunuM 3au3onUpynTe OpPEeHaxHbld NPOBOAHMK (NpoBOAHMK 6e3
N30MAUnN) Tak, YTOObl OH HE KOHTaKTMPOBan C KOPMyCOM KIEMMHOW KOPOOKM M KIEeMMOM
3a3emMneHus;

7) 3aTaHuTe ranky kabenbHoOro BBoga And ynrioTHeEHUs kabens;

8) Ecnu kabenb nomeweH B kabenenpoBod, NpMcoeauMHUTE MPOBOA 3a3eMileHUs
KabenenpoBoa K KrieMme 3a3eMIeHUst Ha Kopryce KIeMMHOW KOPOBKn (PUCYHOK 2.5).

9) lNocTtaBbTe Ha MECTO KpbIWKY KIEMMHOMW KOpPOOKM M 3aBepHUTEe [O CXaTus
YNNOTHUTENbHOMO KOMbLa;

10) YcTaHoBuUTE (hUKCaATOP KPbILLKM U 3aKpyTUTE BUHT donkcaTopa.

BuHT
dumkcaTopa
\9
v
PukcaTtop i@
KPbILLIKM

Kpbiwka
P BUWHT knemmbl

3asemMneHuna

KnemmHas
Konogka
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PucyHok 2.5 — Kopnyc nsmeputesnibHoro Moayns (MCnosiHeHUs no KOMNoHoBke |, R)
UMM KOPNYC KNEeMMHOW KOopobku® (McronHeHnst no koMnoHoBke S, RS),
pasMeLLEeHHbIN Ha gaTymkKe

hHONeTOBELIA —— DPEHKEBRIN

YEDHLIK

CEpLIn

WENTRIA -
T 3eNeHbIA

BenkLIA " ENTO-32NeHkIR

KpacHbIA CHHWA

PucyHok 2.6 — KnemmHas konogka ans nogknovyeHnsa cneumanbHoro kabens?

NMpumeyaHune — cocTtaB W KOHUrypauus Kiemm 3aBUCUT OT  WCMNOSHEHUS
pacxogomepa no komrnoHoeke (n.1.4.3).

2.2.8 PaamelleHne nameputenbHoro Moaynsi (MCnoniHeHne no koMnoHoBke RS)

Mpy BbIbOpe MecTa YCTaHOBKM criedyeT yuuTbiBaTb TPeGoBaHUS K OKpYXaloLlen
cpene, ONvHe Kkabenen, nerkoctTu AocTyna Aans o6CnyXxuBaHUs W Knaccudukaumio
OnacHbIX 30H.

TpeboBaHuA K oOKpyxawwen cpege. WameputenbHbli MOAYNb OOSMKEH
yCTaHaBnNuBaTbCA B TEX MeCTax, [ge TemrnepaTtypa OKpyXatlollen cpeabl HaxoauTcs B
AnanasoHe oT muHyc 40 go nntoc 60 °C.

! KoHdpurypaumsa knemm pasnuyaeTcs s U3MepuTernbHOro MOAynst U KIeMMHOoM kopobkn. OgHako, Kopryc
oAuHakoBbIN. KoHpurypaums knemm Ha pucyHke COOTBETCTBYET U3MEPUTENBHOMY MOAYITIO.

2 BHewwHui BUA KITEMMHOM KOMOAKM MOXET OTNnYaTbCa AN HEKOTOPbLIX Mogenen aatynkos. B aTux cnyvasax
cnegyeT OpuUeHTMPOBAaTLCA MO COOTBETCTBYIOLLNM NOAMUCAM KIIEMM, pa3MeLLeHHbIM Ha JaTynKe.
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2.2.9 MoHTax n3amepuTenbHOro Moayns (MCNnosiHeHMe No KOMMNOHOBKE RS)

BapuaHTbl KpenneHus nokasaHbl Ha pucyHke 2.7. Mogynb MOXeT ObITb YCTaHOBMEH
B NtoboM MOnoXeHun, KpoMe Toro, NpU KOTOPOM OTBEPCTUS ANS noaknodeHus kabenei
HanpaeneHbl BBEPX.

PucyHok 2.7 — BapuaHTbl KpenneHns nsmeputenbHoro Mogyns

2.2.10 NMoakntoveHne kabenen kK uamepuTenbHOMY MOAYNH0 (MCNOMHEHNUS MO
komnoHoBke |, R, S, RS)

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

2) OTKpyTUTE M CHUMUTE KPbILLKY C KOpryca U3MepuUTENbHOro Mogy ns.
MoaknroyeHne kabena ot AaTynKa (MCNONHEHUA NO KOMMNOHOBKe S, RS).

3) MponycTuTe koHew kabens OT AaTyMka Yepes kaberbHbI BBOA BHYTPb Kopnyca
N3MepUTENbLHOrO MOAYNS;

4) lMoarotoBbTe kabenb K NOOKMOYMEHMIO, cpe3aB O0BO0SIOMKY M 3a4MCTUMB KOHLbI
NpoBOAOB; pekoMeHAaLmMM Mo NOAroToBKe Kabens K MOHTaXy npuBedeHbl B NPUIOXEHUN
E;

5) 3axmuTte OeBATb NPOBOAOB Kabens B KMEMMHbIE KOMOAKM B COOTBETCTBUU C
uBeTamMmu M3onaumm (PUCyHoK 2.6), 3aXXMUTe 3KpaHHbIM NPOBOAHMK (Mpunox. E) B knemmy
SH.

6) 3akmMuTe ApeHaXHbIN NPOBOA B KNEMMY 3a3eMrieHnsa BHyTpu kopnyca VM;
7) 3aTtaHuTe ranky kabenbHOro BBoga A5 ynnoTHeHUs kabens;

8) Ecnu kabenb nomelleH B MeTannnyeckmin kabenenposog, NpucoeamHuTe NpoBoA
3a3emneHusa kabenenpoBoga K knemme 3asemneHus Ha kopnyce VIM (pucyHok 2.8 ans
NCNONHEHNa S, pUCyHOK 2.9 Ana ucnonHeHunsa RS).

MoaknroyeHne kabensa otT moaynsa npoueccopa (ucnonHeHus |, R, RS).

9) MponyctuTte KoHew kabens yepe3 cBOOOAHLIN KabenbHbIN BBOA, BHYTPb KOpnyca
N3MepUTENBHOIO MOAYNS;
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10) lMoaroToBbTe Kabenb K NOAKIOYEHUIO, cpe3aB 000MNOYKY U 3a4MCTUB KOHLIbI
NPOBOAOB;

11) 3axmuTe 4YeTblipe npoBoga Kabena B KMEMMHble KOMOAKM Tak, 4Tobbl ogHa
BUTad napa Obina nogkntoyeHa K knemmam «RS485 A, By», BTopas BuTasa napa LOMmkHa
ObiITb nogknodeHa K knemmam «+UP» n «GND» (pucyHok 2.6). B wncnonHeHun no
KomrnoHoBke | kabenb yxxe nogknoyeH K uenam B Ml no cneayowen cxeme:

LiBeT xunbl Knemma
OpaHxeBbIN «+UP»
Benbin ¢ YepHbIM KOMbLIOM «GND»
Benbin «RS485 A»
CuHun «RS485 B»

12) NoacoeamHuTe 3KpaHMPYHOLLMA MPOBOLAHUK Kabens K BUHTY 3a3eMIeHus BHYTPU
kopnyca M (pucyHok 2.6);

13) 3aTaHuTe ranky kabenbHoro BBoAa Ans ynnoTHeHus kabens;

14) Ecnn kabenb nomMelleH B MeTannuMyeckui kabenenpoBod, npucoeauvHuTe
npoBoa 3asemrneHnsa kabenenpoBoga K Kremme 3aseMneHuss Ha kopnyce WM (gns
ncrnonHeHna RS — pucyHok 2.9, ansa ncnonHexHms R — pucyHok 2.5).

YcTtaHoBKa KpbIlWKK (UcnonHeHus |, R, S, RS).

15) lNocTaBbTe Ha MECTO KPbILLKY U3MePUTENBHOIO MOAYNSA U 3aBEPHUTE OO CXKaTud
YNNOTHUTENBHOMO KomnbLa (PUCYHOK 2.8 NSt UCNOMNHEHUS S; PUCYHOK 2.5 Ans ncnosiHeHumn
I, R; pucyHoK 2.9 onst ucnonHenus RS);

16) YcTtaHOoBUTE oMKCaTOP KPbILKN U 3aBEPHUTE BUHT donKkcaTopa.

52 3124.0000.00 PO



000 «3nMertpo Npynn», 2022 Cuetumkn-pacxogomepbl Maccosble AJIMETPO-®nomak

Mogaynb

npoueccopa ~
\

MN3mepuTtenbHbIn
Moaynb

Knemma
3a3eMneHunst

KnemmHas
Konopka

KpbliLwka

dukcaTop
KPbILLIKM

BuHT

— -
dukcaTopa @

PucyHok 2.8 — Kopnyc namepuTtenbHOro Moayns (MCnosiHeHMe no KOMMNOHOBKE S)
UIN KNEMMHOWN KOpPOOKKM (MCMOMHEHNA NO KOMNOHOBKeE R, RS)
B €AMHOM KOHCTPYKTMBE C KOPNyCOM MOAYNA npoleccopa
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KnemmHas konogka

durkcaTop KpbILLKK

BuHT
dukcaTopa

Knemma
3a3eMneHus

Kpbliwka

PucyHok 2.9 — Kopnyc namepuTtenbHoro Moayns (MCnosiHeHMe no KOMNoHoBke RS)

2.2.11 Pa3melyeHne moayns npoueccopa (MCnoriHeHMs Mo KOMMNOHOBKE 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 KnaccudumkaLumo onacHbIX 30H.

TpeboBaHuMa K OKpyxawwen cpege. Moagynb npoueccopa  OOMMKEH
yCTaHaBnMBaTbCs B TeX MecTax, rge TemrnepaTtypa OKpyXXalolwen cpefbl HaxoauTcsl B
AnanasoHe ot MuHyc 40 go nnoc 60 °C, gns ucnonHeHus 6e3 mHAukaTopa WM C
nHgmkatopom OLED m ot muHyc 20 go nntoc 55 °C anga ncnonHeHnsa ¢ XXKA.
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2.2.12 MoHTax Moayns npoueccopa (MCnonHeHus no KoMmnoHoBske |, R, S, RS)

BapuaHTbl KkpenneHus nokasaHbl Ha pucyHke 2.10. [lonycTUMO YycCTaHaBnmMBaTtb
MoZynb B Nt0OOM MOMNOXEHUN, KPOME TOro, Npu KOTOPOM OTBEPCTUSA ANS NOOKIHOYEHMS
kabenenpoBogoB HanpasneHbl BBEPX.

Mogaynb
pou,eccopa

BonTt

MpyxvHHas
wawnba

KpoHwTenH

N3mepuTenbHbIn
Moaynb

—

6)
PucyHok 2.10 — BapuaHTbl pasmeweHusa 3l pacxogomepa.

a) Ha KPOHLUTENHE (MCNOMHEHMs No KOMMNoHoBKke R, S, RS);
0) Ha gaTyuke (MCNonHEHME No KOMMOHOBKE )
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2.2.13 MogkntoveHne kabenenm OT WU3MEPUTENbHOMO Moayna (MCMOMHEHUA Mo
KomrnoHoBke R, RS)

1) OTKpyTUTE BUHT (PUKCaTOpa KPLIWKA U CHUMUTE (pukcaTop (B COOTBETCTBUU C
pUCYHKOM 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) TMoarotoBbTe kabenb K NOOKMYMEHMIO, cCpe3aB O0OMOYKY U 3a4MCTUB KOHLbI
NnpoBOAOB;

5) 3axmute 4deTbipe npoBoda kabenst B KNeMMHbl€ KOMOAKM B COOTBETCTBUWM CO
CXeMOWN MOHTaxa, Bbl6paHHoM B N.2.2.10 (pucyHok 2.6);

6) Ecnn ans nogknioYyeHns ncnonb3yeTcs 3KpaHUMPOBaHHLIN Kabenb, noacoeanHuTe
3KPaHUPOBKY K BUHTY 3a3eMJSIEHMSI BHYTPU KOpryca KNneMMHON KOpOOKM (PUCYHOK 2.6);

7) 3aTaHuTe ranky kabenbHOro BBoga And ynroTHeHUs kabens;

8) Ecnu kabenb nomMelleH B MeTannuyeckun kadenenposon, NpucoeanHnTe NpoBoA
3aseMneHus kabernenpoBoda K KremMme 3a3eMSfieHUst Ha Koprnyce KIeMMHOW KopoOKu
(pncyHok 2.8).

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

10) YcTaHoBUTE (hUKCaTOP KPbILLKK U 3aKpYyTUTE BUHT donkcaTopa.

2.2.14 lNMoakntoveHne kabenen OT BHELLHUX YCTPOWCTB

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

1) OTKpyTUTE BUHT (huKcaTopa KPbILWKUA U CHUMUTE (hukcaTop;
2) CHMMUTE KPBbILLIKY C KOpryca Moayns npoueccopa;

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

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

5) Togkniounte kabenn BHELWHUX YCTPOWUCTB B COOTBETCTBUM CO CXEMOW
nogkntodeHus (pucyHok B.2 B npunoxeHuun B). PacnonoxeHne knemm ykaszaHo Ha PUCYHKe
B.1 B npunoxeHuun B.

6) Ecnu ana nogknoyYeHns MCnonb3yTcs SKpaHMpoBaHHbIE kKabenu, nogcoeanHuTe
3KpaHUPOBKN K BUHTaAM 3a3eMIIEHNS BHYTPWU KOprnyca mMoaynsi npoueccopa (pucyHok B.1 B
npunoxexuu B);

7) 3aTaHuTe rariku kabenbHbIX BBOAOB ANS YNNOTHeHUs kabenen;

8) Ecnn kabenn nomelleHbl B meTannuyeckne kabenenpoBodbl, NpUCOeauHUTE
npoBoda 3a3emMsieHnss KabenenpoBOAOB K KMeMMe 3a3eMiieHMsi Ha Kopryce 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 BBOOOB
Kornoaka npoueccopa ONS NOAKIMIOYEHMS BHELLHMX YCTPOWCTB

Pukcartop
KPbILLKN

Knemma
3a3emneHns

MamepuTenbHbIn

Kpbliwka

/
=10

—

KpbliLuka

KnemmHas

dukcartop
Konogaka

KPbILLUKA

BuHT
cukcatopa

BUWHT knemmbl
3a3eMneHus

PucyHok 2.11 — Kopnyc mogynsa npoueccopa
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2.2.15 NMoBopoT ancnnes (McnonHeHunsa no komnoHoeke |, R, S, RS, M)

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

BHUMAHUE! CHATMe KpbIWKUW [ucnnesa npu  BKAKOYEHHOM MUTaHUU BO
B3pblBOONacHOM aTtMmocdepe MOXeT MpUMBECTM K B3pbIBY. 3anpellaetcs CHUMaTb
KPbILWKY AuMchnest BO B3pbIBOOMACHOMW atMocdepe npu BKNHOYEHHOM NuUTaHuM Nniobon u3s
uenewn, NOAKMIOYEHHbIX K pacxoaomepy.

BHUMAHMUE! NpumeHeHWe cyxon TKaHWU A1 OMUCTKU KPbILWKU AUCNNEes MOXeT
NPMBeCTU K BO3HMKHOBEHMUIO pa3psga CTaTUYeCKOro 3rieKTpuYecTBa, 4YTO BO
B3pbIBOONAcHOW aTMocdepe MOXeT Bbi3BaTb B3pbIB. BO B3pbiBOONAcHOM atmocdepe
AN OYUCTKU OMCnres paspeLlaeTcsi MCNOob30BaTh TOMbKO BIAXHYHO TKaHb.

[na noBopoTa gucnnes BbINONHUTE cregyowme npouenypbi:

1) CHUMUTE (pUKCaTOP KPbILLKK, BEIBEPHYB YOAEPXKUBAIOLNIA BUHT (PUCYHOK 2.12);

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

3) Ocnabbre BUHTLI Aucnnes, NpuaepKmBas Ha Mecte MOAynb;

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

n

6) MNomecTuTe KpbIWKY AUCMNes Ha OCHOBHOW KOPMNYC U 3aBepHUTE ee [0 MOSIHOro
YNAOTHEHMS.

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

dukcaTop Kpbiwkn  Kpbillka Mogaynb nHankaTopa

Mukponepeknouatenu  BuHTbl oUKCUPYIOLLIETO
Konbua

PucyHok 2.12 — KOMNOHEeHTbI nHAMKaTopa
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2.2.16 M0 OKOHYaHMM YCTAHOBKM pacxogomepa HeobBXo4MMO BbIMOMHUTL YCTAHOBKY
Hyna mamepeHnsa pacxoga. Bo Bpems aton npoueaypbl (N. 2.17) NOTOK AOMKEH ObITb
MOMHOCTBbIO OCTAHOBMEH, a TPYyObl pacxogoMepa OOSMKHbI OblTb MOMHOCTBIO 3anoOfHEHbI
namepsiemon cpefoun. [na OoCTaHOBKM MOTOKA PEKOMEHOYETCH WUCMONb30BaTb 3amnopHbIN
KnanaH, pacnonoXeHHbIN 3a NPUBOpPOM HUXKE NO TEYEHWUIO.
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2.3 OnucaHue ¢hyHKUYUOHUPOBaHUS

Pacxogomep cocTtouT 13 cnegyrowmx YacTeu:

1. Jartymk

N3mepuTtenbHbIi y4acToK — npeactaBngaeT u3 cebsa Tpybonposoa creumanbHon opMbl C
KaTylKoM BO3OY>XOEHMSA, SMNEKTPOMarHUTHbIMKM AaTtynkamum 1M TepmonpeobpasoBaTtenem.
MpeobpasyeT xapakTepuUCTMKM MPOXOASLLEro 4epe3 Hero MoTOKa >KWMOKOCTU MMM rasa
(Mpouecca) B anekTpuyeckue curHarsbl.

2. V3mepurtenbHbii MOAYIb

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

3. Moaynb npoueccopa

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

B ucnonHeHun no komnoHoBke C M M mM3aMepuTenbHbI MOAYNb U MOAYMb npoleccopa
KOHCTPYKTMBHO OObeauHeHbl B OQHOM KOMMakTHOM Kopnyce. Mogynb npoueccopa B
ncnonHeHne no KoMmnoHoBke C cooep>XMT OorpaHMYeHHbI Habop BbIXOAHbLIX CUrHANoOB U He
MMEET JTIoKanbHOro onepaTtopckoro nHTepdenca .

4. JlnHna cBA3U MexXay U3MEPUTENbHLIM MOAyNeM U MoAyneM Npoueccopa;

KabGenb, npegHasHaveHHbI Ansa nepegadn AaHHbIX No ctaHgapty RS-485, coaepxuT ase
BUTbIX Napbl, NICNOSIb3YETCHA B UCMONHEHNAX NO KOMMOHOBKe R, RS.

5. JlvHMa cBA3M N3MEPUTENBHOIO MOAYNS C AAaTYMKOM.

CneumanbHbIn OEBATUNPOBOAHbBIM Kabernb, NCNONb3yeTcsi B UCMOSTHEHUAX NO KOMMNOHOBKE
S nRS.

DyHKLUUM MOAYIA npoueccopa:
1. ObpaboTka nNEpPBMYHbIX [AdaHHbIX OT W3MEpPUTENbHOrO Mogynsa. Pesynsratom
006paboTkM ABNAKTCA criegyowmne napameTpbl NOTOKa:
e MaccoBbI pacxop;
e OO6beMHLIN pacxon — 06 bEMHBIN pacxod B TEKYLLMX YCITOBUSIX;
e [1NOTHOCTb — NMIOTHOCTb B TEKYLLMX YCMOBUSX;

e [lpuBegeHHbInN OOBLEMHBIN pacxod — OObEMHbLIN pacxon, MpUBEOEHHbIN K
HOPManbHbIM YCNOBUSIM;

e [lpuBedeHHas NNOTHOCTb — MMOTHOCTb, NpMBEeAEHHas K HopMarbHbIM YCNOBUAM;
e TemnepaTtypa npouecca.
2. KoppeKTupoBKka pesynsraTtoB U3MepeHnst B COOTBETCTBUM C KanvbpoBKamu;

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

HakonneHue 3HayeHuin namMepsieMbiX NapameTpoB B CymMmMaTopax;
YnpaBneHue BbIXogamMu B COOTBETCTBMMN C UX HACTPOMKaMW;

O6paboTka ynpasnsloLwWmnx BO3OEUCTBUA Ha BXOObl B COOTBETCTBUMN C HACTPOMKaMM
BXOA0B (B MCMONHEHUMN MO KOMMOHOBKe C ANCKPETHbIE BXOAbl OTCYTCTBYHOT);

7. XpaHeHue B 9HeproHe3aBUCMMOMN NaMATN HAaCTPOEK U NoKa3aHU CyMMaTopOB;
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8. [uarHocTtuka paboTbl AaTyMKa U 3neKTPOHHOro npeobpasoBaTens;

9. OTtobpaxeHne pexmma paboTbl pacxogomepa C MOMOLLbD WMHAMKATOPOB Ha
NMUEBON nNaHenu; BbIBOA WHopMauum 00 M3MepsieMblX BENUYUHAX W
ANarHoCcTn4eckon MHopMaLnMn Ha BCTPOEHHbIN OUCTINEN;

10.MNpenocTaBneHne BO3MOXHOCTU HAcTpauMBaTb NapamMeTpbl paboTbl Yepe3 MEHIO C
ncnornb3oBaHNEM ANUCMNES U KHOMOK Ha NULEBON NaHenu;

11.06ecnedyeHne obmeHa aaHHbiMM ¢ K mnm ACY no npotokony Modbus 4yepes
nHTepenc RS-485.

12.06ecneyeHne obmeHa paHHbiMmM no npotokonny HART c¢ ACY wnun HART-
KOMMYHMKaTOpPOM no npoTtokony HART yepes TOKOBbIN BbIXOA,.

MapameTpbl paboTbl

Bce paHHble, kOTOpble BNMAOT Ha paboTy pacxogoMepa unvM nNpeacTtaBnsaloT
pe3ynbTaTbl U3MEPEHUA N KOTOpble OOCTYMHbI NOMb30OBaTemnto, B AAHHOM PYKOBOACTBE
HasblBalOTCA nNapameTpamu. 3HayeHuMs napamMeTpoB MOryT ObiTb MpouYMTaHbl U
OTPeAaKTUPOBaHbl (HEKOTOPbIE NMapamMeTpbl AOCTYMHbl TOMbKO ANS YTEHMS!) C MOMOLLbHO
3KpaHHOro MeH M no npotokony Modbus. OnucaHve napameTpoB MPeACTaBleHO B
AokymeHTe «CBegeHuss Ons asTomatusdaumm». B ganbHenwem TepMuH «napameTp»
oTAenbHO ByaeT ncnonb3oBaThbes ANs 0603HAYEHUA OLHOMO U3 3TUX NapaMeTpoB.

2.4 Cnocobbl KOHGhu2ypupoeaHusi

MpeaycMoTpeHbl creaytoLie BO3MOXHOCTU ANs HACTPOVKM 1 ynpaBreHus paboTol
pacxogomepa:

1. Oucnnen v KHOMNKU, pacnofio}KeHHbIE Ha NMUEBOW NaHeny Mmoayng npoueccopa

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

2. CepsucHoe NO

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-koMMyHUMKaTOP

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

4. Mwukponepekn4darenu

C nomoLublo MUKponepekroyaTenen MoXHo 3abrnokmpoBaTb paboTy C KHOMKaMu 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 Jluyeeas naHesb MOy Npoyeccopa

Ha nuueBon naHenu pacnonoXeHbl 3feMEHTbl ynpaBfeHust U KOHTponsa paboTbl
pacxogomepa. Bua nuueBon naHenn oOTNMYaeTCcs Afs pacXo4oMeEpOB  pasfnMyHoOro
NCMNOMHEHNSA MO KOMMNOHOBKe. Bna nuueBon naHenu nokasaH Ha pucyHkax 2.13a, 2.136.

C vHauKauunen
HaxaTuns

©
VHavkaTop %j ELMETRO
COCTOSIHUS r o§ ) \
u 6 a | | Brok
fvcnnen  ——f— = I MUKponepeknoyaTenen
KHonku \ ‘ O o] O© )
@ @ NHaunkatop obmeHa no

npotokonam Modbus, HART

PucyHok 2.13a - JluueBas naHenb Moayns npoweccopa
B ucnonHeHnsax no komnoHoske I, R, S, RS, M

ukc. HacTp. cesian
BKII. <> OTKN ‘
Bawwra ot 3anucu

Mugnkatop
COCTOAHUA

Briok Mukpo-
nepeknoyatenemn

Mospexaenvie
nvwaer rapanTun

PucyHok 2.136 - JlnueBas naHenb Moaynsa npoleccopa
B MCMNOMHEHMM MO KoMnoHoBke C

B ncnonHennn no komnoHoBke C MHOMKATOP COCTOSAHMS BbINOMHAET ABE (DYHKLUUN:
LUBETOM OTOBpakaeT Hanumyme coobueHun (3enéHbin — coobLleHnn Het, n.2.8), a Takke
MUraeT npu obMeHe gaHHbIMK NO NpoTokony Modbus.

2.6 flucnneu u KHonku

Oucnnei nosBonsetr npocMmatpuBaTb pPe3ynbTaTbl W3MEPEeHUin U pacyeTos,
NHGOPMAaLMI0 O COCTOSIHMM pacxodoMepa M npouecca u3MepeHusi, MHdopmaumio o6
owmbkax. Oucnnein Takke CMYXUT AN OTOGPaXeHUA 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 44
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 NaHenn HaxXOAATCA KHOMKM ANsi HaBurauum No OCHOBHOMY
MEHIO U MEHIO CYMMaTOPOB.

2.6.1 HasHavyeHue KHOIMOK 8 pa3s/fiuyHbIX pexumax

KHonkn cnyxaTt ana Bxofga B OCHOBHOE MEHK U B MEHK cymmaTopa, Bbixoga u3
pexnma 3acTaBKkM U MEHIO, HaBUraunm No MeHK0, pegakTUpPOBaHUS 3HaYeHU NapamMeTpoB.
HaxaTne Ha KHOMKY COMNPOBOXOAETCHA 3aXUraHmem CBEeTOAModa, PacrofioXXeHHOro Haf
KHOMKOMN.

i BHumaHue:

CeHCOpHble KHOMKM YyBCTBUTESMbHbI K YMCTOTE CTEKNa Ha nuueBon naHenu. B
npouecce 3aKcniyataumm CTEKII0 MOXET MOKpbIBaTbCA POCOW, MHeeM M T.4. OAns
obecneveHnss paboTbl KHOMOK B TEKYLMX YCNOBUAX PErynspHO MNpOn3BOAMTCS
npouenypa agantauum KHornok. [lpouenypa 3anyckaetca kKaxable 30 cekyHO B
nepuoabl BPEMEHW, KOrga mnonb3oBaTeNnb He HaXumMaeT KHonku. B mMomeHT
ajantauMm WHOMKAToOp COCTOSIHMS OgHOKpaTHO MmuraeT. Ecnm  nonb3oBaTenb
Ha)KMMaeT KHOMKY B MOMEHT agantaumu, KnaBmaTypa MOXET oKa3aTbCs BPEMEHHO
HepaboToCnoCOOHON. JTO BblpaXXaeTCsl B HECOOTBETCTBUM HaXaTus U MHAMKALUK
HaxaTtus. YTobbl BOCCTaHOBUTL paboTy KHOMOK Heobxoammo B TeveHune 30 cekyH
He HaXXMMaTb Ha KHOIMKW.

®yYHKLMN KHONOK B Pa3fUYHbIX peXumax:

1. Bxoa B OCHOBHOE MEHI

D,J'IFI BXO04a B MEHIO B peXumMme [MaBHOro 3KpaHa HaXMmunTe U yuepmmsal?ﬁe ase
KHOTKWN @ + @ B TeyeHune 2 CeKyHa, 3ateM OoTnyctute KHOMKMN M OOHOKpAaTHO
HaXMUTE KHOMKY @;

2. Bxog B MeHo cymmaTopa

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

3. BbIXoa 13 MeHK

Mpouenypa aHanornyHasa BXo4y B OCHOBHOE MeHK. Haxogsack B MEHI0, HaXmuTe U
yaep>KmBanTe ABe KHOMKK @ + @ B TeYEHMEe 2 CeKyH, 3aTeM OTNyCTUTE KHOMKK U
OLHOKPAaTHO HaXXMWUTE KHOIMKY @;

4. Hasurauusi N0 MeHK0

Mpwn HaBUraumMm NO MEHI KHOMKa @ ncrnonb3yeTca Ans nepexona K creayroLlemy

3MeMEHTY B CMUCKe, a KHOMKa @ CNYXWUT ONS BXOA4a B COOTBETCTBYHOLUMI MYyHKT
MeHo. [ns Bo3BpaTta Ha npeablaylwuii YypoBEHb MEHI0, YCTaHOBUTE MapKep Ha

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

O,
|2 1. Hasag
g (1) g_‘)—’ i o
3. WY 2. W
PO T ®
Qo

PucyHok 2.14 - MprHUMN HaBUraumum No MeHHo

5. PepaktnpoBaHue 3Ha4YeHns 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 U3MEHEHMUS TEKYLLIEro 3HaYeHUsl napaMeTpa, BbiGepuTe MyHKT
«Hasagy.

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

Korga o6bekT pegaktupoBaHust He BblbpaH, KHOMkKa @ CNY>XUT ANSA LMKNNYECKOro
nepe6opa 06LEKTOB, a Takke kKHoMok' «Bbixoa» 1 «3anucatb». Korga B kadecTBe o6bekTa

pefakTMpoBaHus BblIOpaH AeCATUYHBLIN paspsd, KHomka ® CNYXWUT Ons npupaleHns
3HayeHuss 0o 9 n panee B 0; korda B kayecTBe obbekTa pepakTMpoBaHusi BblOpaH

AECATUYHBIN pasoennTernb, KHOMKa @ Cny>XnT ana nepemMeLlieHna ToO4KN.

Koroa oGbekT pedakTMpoBaHUSI He BblOpaH, KHoMKa @ cnyxuT ans Bblbopa

obbekta. Korga o06bekT pegakTMpoBaHust BbiOpaH, KHOMKa @ CNyXuT  ans
NOATBEPXKAEHUS U3MEHEHUS 3Ha4yeHUst B OECATUYHOM paspsiie UMy MONOXEHUST TOYKM.
[anee o6beKkT NnepeBogMTCs B HE BblIbpaHHOE COCTOSsIHME.

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

Ecnun MapKep HaxogunTcda Ha KHOMKe «3anucartby», HaXaTune Ha KHOMMKY @ CoXpaHAaeT
3Ha4YeHne napameTpa B I'IaMﬂTI/IZ. Hanee nponcxognT BO3BpaT B MEHIO.

1 3pecb 1 ganee TepMmMH «KHOMKa» ByaeT NMPUMEHSATLCH Kak K PM3MYECKMM KHOMKaM Ha nepeaHen naHenwu
MOZyns npoueccopa TakK U K arieMeHTaM BBoAa Ha Aucniee ¢ COOTBETCTBYIOLEeN (DYHKLMOHANbHOCTbIO.
2 3HayeHue 3anucbiBaetca B O3Y, a Ansa HEKOTOPbIX NapaMeTpoB Takke coxpaHsietcs B M13Y.
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Mpumep peaakTMpoBaHNUsi 3HAYEHUS:

BN = 100% BN =100%

+19.00 ® B19.00

SAMUCATb Bexod]  [BAMUCATH|

BN = 100% BN = 100%
+flo.00 ® +108.00
BbIXOO]  [SANUCATH| BbIXOO]  [3ANUCATH|

BIMAN = 100% BIMN = 100%
s N
+1[8.00 @ +1[8.00
/ |\ / |\
BbixoO]  [BANUCATH Bixonl  |BANVCATH|

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

OTMeHUTb CoxpaHuTtb
+10.00 © N3MEHeHMS N3MEHeHMS

BAMVCATb

PucyHok 2.15 - PegaktupoBaHue 3HadeHUa napameTpa

& 3amerTka:

[anee B TekCTe CUMBOI «—» O3HaA4YaET 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. BbIxoa 13 pexuma 3KkpaHHOW 3acTaBKU

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

2.6.2 [asHbIl 3KpaH

[MaBHbLIN 3KpaH SBNSAETCA OCHOBHbIM PEXMMOM MHAMKAUUKM Ha aucnnee. B atom
pexunme aKkpaH pasgeneH Ha Tpu YacTtu: lNone 1, MNone 2 n ctatycHasa cTpoka.

. oTobOpaxkaemasi BenimyunHa

MACC. PACXO[ Kr/4 —  eAVHWLbI U3MepeHus
nosne 1
0.200 —— Tekyllee 3HayeHue
MTOTHOCTD P — edVHULBI N3MEPEHMS
none 2 1.2000 —— Tekyllee 3HayeHune
cTatycHas CTpoka___ |- 51/ N 42. a1 o ...

PucyHok 2.16 - [naBHbIN aKpaH

Mone 1 nMone 2

B kaxxgom norne otobpaxatoTcsl TeKyLME 3HAYEHUS U eAMHULbI U3BMEPEHUS OOHOIO
N OByx mMamepsieMblx napameTpoB. Ecnn HacTpoeHo oTobpaxeHue OBYX napameTpos,
nepeknYeHne Mexay HUMM NpoucxoauT ¢ MHTepsanom 10 cekyHa,.

Monb3oBaTenb MOXET BblbpaTb 6enuYuHy ONA OTOOpaXeHws B none, eOuHuUUbl
U3MepPEHUS N KONNYECTBO 3HAKOB MNocre 3ansaton (ghopmam). ATO MOXHO caenarthb:

e C NOMOLLbLI 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 %»), HeO6XoANMO TaKkKe ykadaTb 3HA4YEHWE BENTMYUHbLI, KOTOPOoe
oyoetr npuHaTo 3a 100%. 3HadeHWe KOHUEeHTpauuu, 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 gucnnes] — [3.MNone 1] —

gerniuyuHa «2. HasH.:» BbIOOp NnapameTtpa anst otobpaxeHus [F1 Assign

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

eOQuHUUbI usmepeHusi | «4. EauHuubL:» eOuHUUBI n3mepeHus ona napamvetpa |F1_Unit
F1 V100
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HasBaHue no TekcTty MeHi0 KpaTkoe onucaHue MapameTp

«5. B[MN=100%:» |3Ha4yeHue, KoTopoe npuHuMaetcd 3a |F1_ V100
100% Ans OTHOCUTENBHbBIX BENTUYNH

Honyckaetca B None 1 otobpaxaTb ABa napameTpa NONepeMeHHO C UHTeEpBanom
10 cekyHa. Ons atoro Heobxogumo HacTpouTb MynstunnukaTtop nons 1. HacTtponka
aHanorn4yHasa Hactponke [lona 1, pacnonoxeHa B MeHO «HacTporka gucnnes» nop
nyHKTOM  «4.Mynstunn.  nona  1», ucnonb3dylTca  napameTtpbl  F1Mix_Assign,
F1Mix_Format, n 1.4. Hactponka lNona 2 pacnonoxeHa nog nyHKToMm «5.Mone 2» MeHto
«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— g 420 01 ...
| | |

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

PucyHok 2.17 - Npumep cTaTyCHOM CTPOKK NpU OTCYTCTBUM OLLUMOOK 1 npeaynpexaeHnin

X S #26 [Ouc.Bxoabl A.

. .

cumBon T™n HOoMep KpaTkoe
HanMuusa coolOLleHnss coobLeHns onucaHue
coobLeHnn B CBOeN

rpynne

PucyHok 2.18 - Npumep cTaTyCHOM CTPOKM NPU Hanu4mm owmnbok nnu npegynpexxaeHnin

B KpanHen neBoM nNO3MUMN pPacrnonioXeH WMHOMKATOP COCTOSIHMS pacxogomepa.
Bo3MmoXHbI Tpu BapuaHTa nHgukartopa:

«\»  — HopManbHOe COCTosIHME, OLUMBKI 1 NPeaynpexaeHns OTCYTCTBYIOT;
«!»  — ecTb NpegynpexaeHnsl, oLMBKN OTCYTCTBYHOT;
«X»  — eCTb OLINOKM, BOBMOXHO, €CTb M NpeaynpexaeHust.

OcTtanbHasi YacTb CTPOKM pasnuyaeTcs Ansi ABYX PEXUMOB:

1. Mpn otcytctBUM coobweHurn o6 owmnbkax u nNpeaynpexaeHuin BbIBOOUTCA
nHpopmauusa o coctoaHun yHkumn. CooblieHrne cocTouT M3 0B603HaYEeHUs PYHKUUN 1
NHOUKaTopa COCTOAHUS. PYHKLUMM BbIBOASTCS B CreaytoLeM nopsiake:
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Ne |O603HayeHn |PyHKLMSA NHoukaTop
e
1 |21 Cymmatop 1 «nponennep», BpallaeTcy, Korga cymmaTop
BKIIOYEH N aKTUBEH, CTOUT Ha MecTe, Korga
CYMMaTOp BKIHOYEH U OCTAHOBMEH
2 |22 Cymmatop 2 |- K =mmmmmmmmmme e
3 |23 Cymmatop3 |- QW =mmmmmmmemmmememeee
4 |24 Cymmatop4 |- K =mmmmmmmmmmm oo
5 M1 Bbixog1 — BepTUKanbHbi 6aporpad, BbicoTa
MMMNYIbCHBIN PEXUM  |NPONopUUOHanbHa YacToTe Ha Bbixoae
Y1 Bbixog1 — 4yacToTHbIN |BepTUKanbHLIN Gaporpad, BbicoTa
pPeXUM nponopuMoHarnbHa YacToTe Ha BbIXo4e
C1 Bbixog1 — cTtaTycHbIl | «_» — cooTBeTcTBYeT normdeckomy Hymo, «li»
pPeXUM — NIOrnYeckomn eguHuLe
6 |42 Bbixog2 — 4actoTHbIN |BepTUKanbHbI Baporpad, BbicoTa
pPEXUM nponopuMoHanbHa YacToTe Ha BbiXo4e
C2 BbixoO2 — cTaTycHbI | «_» — cooTBeTcTBYeT normdeckomy Hyno, «li»
pPeXUM — NIOrnYeckomn eguHuLe
7 |C3 Bbixoa3 «_» — cooTBeTcTBYeT norndeckomy Hyno, «fi»
— NMOrNYECKon egnHmLe
8 |42 TokoBbIN BbIXO[, BepTuKanbHbI 6aporpad, BeicoTa
nponopuMoHanbHa TOKY Ha BbiXxoae
9 |41 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 cymmartopa B KayecTBe Ha3HadeHus ykasaHo «He
ncnonb3yeTcs», NHpopmMauma o Hem He BbiBoguTcs. MHpopmaums o060 Bcex (PyHKUmMAx
pasgensetca Ha 2 wnu 3 CTPOKW, ecnu He nomelwlaeTtcs B ogHy. Kaxpgas ctpoka
oTobpaxaeTtca 8 cekyHa. Ecnu cTpoka He mocrnegHsisi, B ee KOoHLUe CTaBuTCA «...». Ecnu
CTpOKa He nepsasi, B ee Hayarne ctaBuTCa «...». [locne BbiBoga nocneaHen CTPOKU CHOBa
BbIBOAMTCA NepBasi.

2. Mpy Hanuunmn owmMbOK NN NpenynpexneHun, B CTaTyCHOW CTpoke oTobpaxaeTcs
Nno OAHOMY COOBLLEHMIO B NOPSAKE YMEHbLUEHNS 3Ha4YMMOCTU. MoapobHyto MHdopmaLmo
0 coobLieHnax cm. B N.2.8.

Haxogscb Ha rmaBHOM 3KpaHe, Nofnb3oBaTeflb MOXET NOMacTb B MaBHOE MEHI0 U
MEHIO CcymmaTopa, nosib3ysicb KHonkamu. [lopsigok genctBun npmBegeH B N.2.6.1
HacTosiwero PykoBoacTea.

2.6.3 MeHto cymmamopa

C nomowpblo MeHK Monb3oBaTeNb YynpaenseT paboToM OOHOTO W3  YeTbipex
cymmaTtopoB. BbiGop cymmaTtopa BbINOMHAETCA MNonb3oBaTenem npeaBapuTensHO C
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MOMOLLbIO 3KPAHHOIO MEHI0 WUIU CEepBUCHON MporpaMmMbl. Yepes MeH cymmaTtopa
BbINOMHSAOTCA crneayoLLme AeiCTBUS:

1. Crton
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 MNCnonb3yrTCA NapamMeTpbl:

Ha3BaHue no TekcTy MeH10 KpaTkoe onucaHue MapameTp

MeHto: [4.06cnyxmBaHue] — [3.HacTporika gncnnesa] — [2.0OcHOBHbIe onumun] —

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

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

OLED-agucnnen umetot 3aMeTHO 6onee BbICOKYHO KOHTPACTHOCTb M3obpaxkeHusi no
cpaBHeHnto ¢ XKK-gucnneamu n pabotaoT B 6onee LWIMPOKOM AnanasoHe Temnepartyp,
oaHako, pecypc OLED-aucnneeB meHbLue, Yem y XK. Ncnonb3oBaHne 9KpaHHOW 3acTaBKu
Nno3BoNdAeT NPoaAnnTb cpok cnyxbsl OLED-ancnnes.

Pexxum akpaHHOM 3acTaBkM akTyarneH Tonbko ana pacxogomepos ¢ OLED-
aucnneem. o ymMonyaHuio (PYHKUMS 3KpPaHHOM 3acTaBKkW BKMAYMEHa (cocmosiHue -
«BKNtOYeHO»). B pacxogomepax ¢ XKK-gucnneem akpaHHas 3acTtaBka He UCMOMb3yeTcs, ee
KOHUrypaumss HegocTynHa.

é BHumaHue:

OTKntoYeHe 3acTaBKM HACTOSATENbHO HE PEKOMEeHAYeTCs, T.K. MOXET MPUBECTU K
3HaYNTENBHOMY CHWXKEHUIO cpoka cnyxbbl OLED-gucnnesi, ymeHbLUEHUIO obLen
SAPKOCTU, NOABMAEHNIO HEPAaBHOMEPHOCTEN B SAPKOCTU OTAENbHbLIX ObnacTten.

@ [na HacTponKM NCNoNb3yKTCA NapamMeTpbl:

Ha3BaHue no TekcTy MeHi0 KpaTkoe onucaHue MapameTp

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

CocmosiHue «2.CocTosiHne:» BKIOMEHNE/OTKITIOYEHNE PYHKLMMN Screensaver_Enabled
3KpaHHOW 3acTaBKu

WNHmepsan «3.UNHTepBan:» BBOZ MHTEpBarna BpeMeHu, yepes Screensaver_Interval

omcymcmeusi KOTOpbIN 3acTaBka byadeT 3anyllieHa

akmusHocmu npu OTCYTCTBUM aKTUBHOCTU

lNosedeHue ripu «4.Mpwn aBapumn:» BbIGOp NOBEOEHNS 3KPaHHOW Screensaver_OnAlarm

B03HUKHOBEHUU 3acTaBKu NPy BO3HUKHOBEHWW aBapumu

aesapuu
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B pexume aKpaHHOW 3acTaBKM 9KpaH MOMHOCTBID O4YULLAEeTCA W MO  HeMy
HenpepbIBHO NepeMeLLaeTcsl HaanUCb C TEKCTOM «HaXXMUTE KHOMKY» AN PYCCKOro si3blka
Unn «press any key» ans aHrmUMUCKOro ssbika. [1py 3TOM CTaTyCHbIN CBETOAMOA MUraeT C
nepmMoaom 3 cekyHabl.

I'Iepexop, B peXunm 3KpaHHOI7I 3aCTaBKN OCyLUeCTBIAETCA aBTOMaTU4eCKkn 13 noboro
Apyroro pexuma, eclin B TeYeHUe uHmepegasia omcymcmeud akKmueHocmu, He 6bIno
3a(bVIKCI/IpOBaHO HW OAQHOro CcobbITUS, KOTOpOE CHUTaeTCA Hannmvymem akKTMBHOCTU.
3Ha4veHune uHmepearsia omcymcmeus akmueHOCmMu MOXeT ObITb B AnanasoHe oT 1 go 60
MUHYT. Kak Tonbko BHOBb 6yp,eT 3aperncTtpunpoBsaHa akKTMBHOCTb, 6y/:|,eT npoun3BeneH BbIXoq
N3 pexXmMMa 3aCTaBKM B PEXNM IT1aBHOIo 3KpaHa.

Hanee nepevuncreHsl cobbiTus, KOTOpble CHUTAOTCA HalTlM4nem akKTMBHOCTU:

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

K BbllLlenepeYncneHHbIM cobbiTUSM MOXeT OblTb 4o6aBneHo OOMONHUTENbHOE —
BO3HMKHOBEHME aBapuu. YnpaBrieHWe OCYLLECTBMSIETCS MapaMeTpoM rosedeHue pu
B03HUKHOBEHUU asapuu. 3Ha4eHUs1 napameTpa:

e «BbIXOA4 W3 3acTaBKM» - BO3HUKHOBEHME aBapuUKn SIBNSETCS COObITUEM
HanMums akTUBHOCTW;

e «uUrHopupoBaTb COOM» - BO3HUKHOBEHME aBapuy He sBnsieTcs cobbiTnem
HanM4Ms akTMBHOCTM U He BNUSIET Ha paboTy pexxmma 3KpaHHOW 3aCTaBKW.

2.6.5 masHoe MeHIo

C nomowbio rMaBHOrO MEHK MOMb30oBaTeNb MOXET WU3MEHUTb OCHOBHYK 4acTb
napameTpoB paboTbl pacxogoMepa, BbINOMHUTL KannbpoBKy HyNs U KarnMbpoBKY TOKOBOMO
BbIxoga. WHcTpykumio no pabote ¢ MeHwo cmoTpy B n.2.7. OnucaHue napameTpoB
AOCTYMNHbIX Yepes3 MeHI0 npuBegeHo B AokymeHTe «3124 NC1 - VIHCTpyKkums cneunanbHas
(CBeneHus ans aBTomaTu3aumm)y.

2.7 Mucmpykuus no pabome ¢ 251a8HbIM MEHIO

& 3ameTKa:

e UHcTpykumto no paboTte ¢ KnaBmMaTypom cMoTpu B N. 2.6.1 gaHHOro pykOBOACTBA;
e OnucaHue CTpykTypbl MeH0 cMmoTpu B Npunoxerun K.

[MaBHOE MEHI UMeeT APeBOBUAHYO CTPYKTYpY. CTPYKTypa COCTOUT N3 BHYTPEHHUX
N KOHeYHbIX Yy3noB. Kaxgomy ysny COOTBETCTBYET MYHKT MeH. KOHeyHble Yy3nbl
npeacTaBnsoT napameTpbl (CM. onucaHne napameTpoB). KoHeuvHble y3nbl ObiBatoT OBYX
BWOOB: ON19 MHAOMKAUMW 3HAYeHUs1 napameTpa U ANs pedakTupoBaHuUa 3HadeHud. Ecnn
KOHEYHbIN y3ern npegHasHadeH Ans MHOuKauMm 3HayeHusi, Npu yCTaHOBKE Mapkepa Ha
COOTBETCTBYIOLUMMA MYHKT MEHIO, OH BblOENSeTCA pPaMKOW, €CfM KOHEYHbIN y3ern
npegHasHadeH Ond pefakTMpOoBaHUs napameTpa, MyHKT MEHK BblAeNnseTcs MHBEPCHbIM
nonem, Takke Kak MyHKTbl, COOTBETCTBYIOLUNE BHYTPEHHUM Yy3ram. 3HaA4YeHUSA B MyHKTax
MEHI0, NpedHasHa4YeHHbIX Ana nHauMkaumum, oOHOBNAKTCA aBTOMAaTUYEeCKNn C MHTEpBariom
0,4 cekyHAbl.
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M. pacx.: 2.001 4. O6HYNUTbL NOKa3aHUA
Tonbko ANa nHgMKaummn Tonbko ang Ons nHaukauum n
penakTMpoBaHus pefakTUpoBaHuUs

Pl/lcyHOK 2.19 - BoigeneHue NMYHKTOB MEHK B 3aBUCUMOCTU OT BbIMNOSTHAEMOM (byHKLl,I/II/I.

UToOGbl M3MEHWUTb 3HA4YeHMe HEeKOTOPOro napamMeTpa, HeobGXoAMMO  HaWTu
COOTBETCTBYHOLLMIA KOHEYHbIA Y3en B CTPYKType AepeBa U MbICIIEHHO COCTaBWUTb K HEMY
nyTb Yepes3 BHYTPeHHWe y3nbl. [Ins Bxoga B MEHI Hago HaxaTb O4HOBPEMEHHO KHOMKM

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

HaXaTb KHOMKY @ Hanee, ocywecTBnsas Hasuraumio no MeHw, Heobxoaumo BbiOpaTb
KOHeYHbIN y3en Ons pefakTUpoBaHUS COOTBETCTBYHOLEro napamerpa. B 3aBsucumocTtn ot
TMNa napameTtpa 6yaeT npeanoxeHo BblOpaTb 3HAYEHUE W3 CrUcKa BO3MOXHbLIX WU
oTpefakTMpoBaTb YMUCIIOBOE 3Ha4YyeHue. HoBoe 3HayeHne MOXHO COXPaHUTb UITM OTMEHUTb
n3MeHeHnda. [lanee MOXHO BbIUTU U3 MEHI Ha [NaBHbIM 3KpaH WNU NPOLOIMKUTL
HaBuUrauuio No MeHr. Bbixoa M3 MeHK0 OCyLLEeCTBASETCA aHanorm4Ho BXOAy: Hago 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 MEHHO.

& 3ameTKa:

o /ameHeHune HEKOTOPbLIX nNapaMeTpoB MOXET BIMATb Ha CTPYKTypy MEHIO B
COOTBETCTBUUN C Bbl6paHHbIM 3Ha4YeHnem;

e Pacxogomep npoforpkaeT BbIMOMHATbL Bce cBoM  dpyHkumm (N.2.3  gaHHoro
PYKOBOZCTBA) B NPOLECCE PEAAKTUPOBAHNS MEHIO.

i BHumaHue:

Bxoq B rmaBHOe MEHHO MOXET OblTb  3abnokMpoBaH C  MOMOLLbIO
MuUKponepekntoyatens. Ecnn mukponepekniodatenb 2 HaxO4UTCS B MOMOXEHUN
«ON», Bxog B MeHi OyaeTr 3abnokupoBaH, Ha Oucnnee BbICBETUTCS coobuieHne
«Bxog 3anpeweH! AnnapatHaa 3awuTta». [Ons paspeweHus Bxoda B MEHIO,
nepeseanTe MUKponepeksoyarerns 2 B nonoxeHne «OFF».

2.8 CoobuweHus

& 3ameTKa:

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

e OnucaHue CTPYKTYpbl MeHo cMmoTpy B MpunoxeHun K.

2.8.1 Knaccugpukauyusi coobweHuu

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

Mo MPOUCXOXAEHUIO coobLweHus noapasgendarTcAd Ha ABa BUAaa:
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1. CuctemHble coobLlieHna — 3TO COOBLLEHNA CBA3AHHbIE C OYHKLMOHUPOBAHNEM
NpPorpaMmMHoOro u annapaTHoro obecneyYeHns pacxogomMepa;

2. CoobLieHuss npouecca — 93TO COOGLIEHUS CBSI3aHHble C MapameTpamu
“3mMepsiemoro npotecca.

Mo BaxxHOCTU coObLLEHNA nogpasgendarTca Ha ABa BUaa:

1. Owmnbkn — 3TO0 coobuwEeHnss O CcobbITUSX, KOTOpblE TrMpuBerit K TOMY, 4TO
pacxoaomep He MOXET npeacrtaBndTb [JOCTOBEpHOE 3Ha4YeHue O4HOW wnun
HECKOJIbKNUX N3MeEpPHAEMbIX BEJTUHUH.

2. lMNpepynpexageHnss — 310 coobLleHusl, KOTopble FOBOPST O TOM, YTO HEKOoTopble
napameTpbl paboTbl pacxodoMepa He COOTBETCTBYOT TUMOBOMY MPUMEHEHMIO
(HanpuMep, pPeXXUM CUMYNSLMK BbIXOQHOTO CUrHana).

B cooTBeTcTBMU C ATUM:

1.  «CuctemHble owmnbkm» — 3T0 CcObObLITUA, KOTOpble  CBs3aHbl C
PYHKLMOHNPOBAHNEM MNPOrpaMMHO-aNMapaTHOro KOMMSEKCa, W HaCTYNIeHne KOoTOpbIX,
NpMBOAMT K HEBO3MOXHOCTM OnpeaensaTb 1 nepeaasaTb NpaBUibHbIE 3HAYEHUSA OCHOBHbIX
N3MepsieMbIX NapameTpoB (MacCOBbIM pacxod, 06bEMHbIN pacxog v T.4.);

2. «OwmnbkM npouecca» — 3TO COObITUSA, KOTOPbIE CBS3aHbl C CaMUM MPOLECCOM
(N yCnoBUSIMM MPU KOTOPbIX OH OCYLLECTBNAETCHA) U He CBSA3aHbl C HEUCNPaBHOCTAMM
N3MepuTenbHOro obecneyeHns MaccoBoro pacxoaomepa;

3. «CuctemHble npegynpexaeHusi» coobLLalT O TOM, YTO HeEKOTOopble (YHKLMM
pacxogoMepa He BbINOMHAKTCA WTaTHbIM  obpa3om. Hanpumep, BbIXog BMECTO
oTOoOpaxeHns pacxoga paboTaeT B pexume CUMYNaUnn Unm HapyuweHa paboTa gucnnes.
OpHako, ocHOBHas (byHKLMA pacxogoMepa — U3MEPEHME pacxoda — BbINOSNHAETCS;

4. «[lMpepynpexaeHus npouecca» cooOLWaT O TOM, YTO TEeKyliMe U3MEpPEHHble
napamMmeTpbl Npouecca BbiWM 3@ HOMWHAInbHbLIM Ouanas3oH (BenuK pacxon) u/unu He
COOTBETCTBYKT HACTPOMKaM OTAEMNbHbIX BbIXOAHbIX CUTHAMNoB, PYHKLUN KOHLEHTpaUUn u

ap.

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

& 3ameTKa: B page cnydyaeB «CUCTEMHas owmnbka» MoXeT ObITb CrneacTesMem ocobbix

ycrnosui paboTtbl pacxogoMepa (B MOMEHT BKITHOMEHUS NMUTAHUSA, NPU YOAPHbIX BO3-
AENCTBUSX Ha pacxogomep u 1.4.).

2.8.2 OmobpaxxeHue

CoobueHuns otobpaxatTcs Ha gucnsee B rnaBHOM 3dkpaHe (n.2.6.2 puc.2.16) n c
MOMOLLIbIO CTaTycHoro ceetoamoga (puc.2.13). B crtatycHom CTpoke oTobpaxaeTrcs no
ogHoMy coobueHuto. MNMopsaok crneaoBaHUsa CoOoBLLEHNN onpeaenseTcs:

1. pynnown, B COOTBETCTBMM C knaccudumkaumen (n.2.6.2);

2. BHyTpn ogHow rpynnbl cOOOLLEHUSA BbIBOOASATCA B MOpsigke BO3pacTaHus Homepa
coobuweHus (Mpunoxerwue IN).

CoobLeHne oTobpaxaeTca B CTaTyCHOW CTpoKe OO0 Tex Mnop, noka He Oyaer
ycTpaHeHa NpuynHa, Bbi3BaBLLAsA coobLIeHMe.

72 3124.0000.00 PO



000 «3nMertpo Npynn», 2022 Cuetumkn-pacxogomepbl Maccosble AJIMETPO-®nomak

Mopsagok cnegoBaHna rpynn Npu BblIBOAE COOOLLEHWIA:
Owwnbkn cuctemsl;

Owwnbkm npouecca;

MpepynpexaeHns CUCTEMBI;

LD PRE

MpenynpexgeHus npovecca.

Hanunune owmnbok CUTHarmM3npyeTcd 3axXumraHmem CctaTtyCcHoOro ceetogmoa 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;
«!» —TlpenoynpexaeHuve.

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

Howmep B rpynne crnyxuT anga noncka cooduieHusi B nepeydHe (Mpunoxenue IN).

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

Becb CnNUCOK aKTUBHbIX COOBLLEHNN MOXHO cyuTaTb No npotokosny Modbus. Onsa
aTOoro Heobxogumo npounTaTh NapametTpbl CommonNotice, Noticel, Notice2,..., Notice8.
Mapametp CommonNotice cogepXuT nHgopmaumto 06 obLiem KonmyecTse coobLLEHNI K
ux Tmnax. Ecnm konuyectso coobuieHn bonblue Hyns, To napameTpbl Noticel.. Notice8
cogepxaT MHdopmMaumio 0 COOOLLEHMSIX.

dopmat napametpa CommonNotice:
ont 15114 (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 MIOOOM COYETAHUN.

But8..6uT15 — He ncnonb3aylTcs.

dopmat napameTpos Noticel.. Notice8:
out 151141131211 (10| 9 | 8 716 |54 3|2 1]0

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

Bnt0..6MT7 — nHOekc coobuieHnst B COOTBETCTBUM C OOKYMeHToMm «3124 UNC1 —
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NHcTpykums cneumanbHas (CeBegeHvs Ansa asTomaTnsauum)y»;,
Bunt8..61MT11 — He ucnonbayoTCs;

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

2.9 KoMMyHUKayUuoHHbI€ MPOMOKOJIbI

Pacxogomep MoxeT ocyllecTBnAaTb 0bMeH AdaHHbiMM no npoTokonam Modbus wn
HART. Habop umdpoBbix MHTEPGENCOB ONpeaensaeTcsi ICMOMHEHMEM pacxogomepa:

VcnonHeHne Hanuune nHtepdencos
M Modbus RTU
H HART + Modbus RTU

Pacxogomep He MOXeT oOcylecTBnATb OOMeH OOHOBPEMEHHO MO [ABYyM
UHTepdencam. B ncnonHeHum «H» Bbibop akmueHo20 uHMepghelica n Bepcun NPoToKona
HART (HART5, HART7) BbINOMHAETCA C NOMOLLbIO NTOKanbHOro MHTepdenca (aKpaHHoe

MeH), no npotokony Modbus (permctp CommProtocol) unu no npotokony HART
(komanga #180 «Select Communication Protocol»).

@ [nsa HacTponKM NCNoNb3yKTCA NapamMeTpbl:

HasBaHue no Tekcty MeHi0 KpaTtkoe onucaHue MapameTp

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

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

2.9.1 Modbus

2.9.1.1 Peanusauus npotokona

PykoBo4CTBO MO 3KCnnyataumm COO4EPXUT KpaTkui 0030p peanusaumm nNpoTokona
Modbus — cBegeHusi, MMHUMarNbHO HeobOxoAuMble ANs MPUMEHEHUsT pacxogomepa B
cuctemax ACY. PaclumpeHHoe onucaHne npoTokona coaepxmtcsa B AokyMmeHTe «3124 NCA
- MHCcTpyKums cneumansHas (CeBegeHus onga asTomaTusauum)y.

Pacxogomep ocyuwiectBnaetr obmeH gaHHbIMM No npotokony Modbus RTU no nuHun
cBs3n RS-485. Cxema noaknioyeHns npueseaeHa B npunoxeHnn B. Pacxogomep paboTtaet
B pex1Mme Be4OMOro yCTPOMCTBA (CepBepa) — OTBEYAET Ha 3anpochl BeAYLLEro yCTPONCTBa

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

Mpu BbINyCKe M3 Npou3BoACTBa® pacxogomep Umeet agpec 1. Monb3oBaTenb MOXeT
N3MEeHUTb agpec pacxogomepa (B gvanasoHe ot 1 o 247) n gpyrme napametpbl obMeHa ¢
NMOMOLLIbIO NIOKanbHOro nHTepderca nnu no npotokony Modbus.

MpenenbHO OonycTumas 3adepka oTBeTa pacxodomepa coctaensiet 100 mc.
MakcumarnbHoe BpeMsi 0O6paboTKM LUMPOKOBELLATENBHOMO COOOLLEHMS TakKe COoCTaBnsieT
100 mc. TunoBoe BpeMsa OTBETa HaxoauTcsa B MHTepsane ot 5 ao 20 mc.

! Mpw 3akase 6e3 onuum «KoHbUryprpoBaHme npubopa cornacHo TpeGoBaHNsIM 3akasumka»
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Pacxogomep nogaepxuBaeTt ABa pexuma pabotbl no npotokony Modbus: dnomak n
MMI. Pexxum MMI nossonseTt npumeHatb pacxogomepbl AJIMETPO-®nomak B cucrtemax
ACY, HacTpoeHHbIX Ha paboTy ¢ pacxogoMmepammn mapkm Micro Motion 6e3 nepeHacTporku
ACY. lNepekrntoyeHne pexnmMoB OCYLLECTBNAETCA Yepes3 JoKasnbHbli MHTepdENC unm no
npotokony Modbus. BbiGpaHHbI pexum onpedensieT noaaepXxuBaemble  OYHKUUN
(komaHabl) Modbus, Habop perncTpoB 1 ux agpeca. lNepen nepeknoyeHmem B pexum MMI
TpebyeTca NpoOBECTU MpenBapuUTENbHYKD HACTPOWKY pacxogoMepa B COOTBETCTBUM C
WHCTpyKUuen, npueegeHHon B pasgene 13 pokymeHta «3124 UWC1 - WHCTpykums
crieumanbHas (CeBegeHvs Ana asToMmaTnsauum)y».

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

Kon Mmsa B COOTBETCTBUM CO PexuM MonMenerme
dyHKuMM | cneuyundoukaumen Modbus P
0x01 READ COILS MMI UTeHne TeKywero cocTtosiHus 6utoB
KOH(purypaumm n gpnaroB COCTOAHNA
0x03 READ HOLDING dnomak/ [YteHne TeKyLiero 3Ha4yeHuns
REGISTERS MMI n3MepsaemMblX BenNUYMH U MNPOYUX
napameTpoB pacxogomMmepa
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 nNapameTpoB C
REGISTERS MMI nnaBsatroLLen 3andaTou, 3anncb

HECKOJIMbKNX NMapameTpoB

Peructpbl Modbus moryT copepxaTb LIENOYMCIEHHbIE 3HAYEHMSI U 3HAYEHUSA C
nnaesawowen 3anaton. Pacxogomep nopaepXvBaeT YeTblpe BapuaHTa npeacTaBreHus
3Ha4YeHun ¢ NnaesawoLen 3anaton B permctpax Modbus:

1) 3-2-1-0
Mopsinok crieqoBaHus Npuy nepeaade 1-n 6ant 2-1 bant 3-1 bant 4-1 Gant
Pa3melleHune 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 yMOn4aHuio)
Mopsiaok crneaoBaHus Npy nepedaqe 1-in Gant 2-1 Gant 3-n bant 4-14 bant
PasmelleHue B permctpax Pervctp N Pernctp N+1
Howmepa 6ant no IEEE 754 Bawt 1 Bawnt 0 Bant 3 Bant 2
Cogepxumoe 6ant MMMMMMMM | MMMMMMMM 333933333 SMMMMMMM

1M — maHTuCCa, D — 3KCMoHeHTa, 3 — 3HaK
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3) 2-3-0-1
MNopsiaok crneaoBaHus Npy nepedaqe 1-n Gant 2-n bant 3-n bant 4-n 6ant
PasmeLlueHne B permctpax Pernctp N Pernctp N+1
Homepa 6ant no IEEE 754 Bawnt 2 Bawnt 3 Bawnt 0 Bawnt 1
Cogepxumoe banT OMMMMMMM | 33333333 MMMMMMMM | MMMMMMMM
4) 0-1-2-3
Mopsinok crieqoBaHus Npuy nepefade 1-nn Gant 2-1i bant 3-r bant 4-n 6anT
PasmeLlueHne B permctpax Pernctp N Pernctp N+1
Homepa 6awnt no IEEE 754 Bant 0 Bant 1 Bant 2 Bawt 3
Cogepxumoe 6ant MMMMMMMM | MMMMMMMM | SMMMMMMM 35333333

MpencrtaBneHne pOaHHbIX C  MNfaBawowen 3anaton B peructpax Modbus
onpegensietcs napametpom FloatByteOrder.

2.9.1.2 IlnuHnga ceasm Modbus

Css3b no npotokony Modbus ¢ pacxogoMepom OmKHA OCYLLECTBATLCS MO MHUN
cBa3un ctaHgapta RS-485. Ctangapt EIA/TIA-485 npeaycmaTpuBaeT UCMONb30BaHWE OBYX
TMnoB kabensa (A u Bb) ana opraHmsauum nuHum ceasu. Npu pabote ¢ pacxogomepom
pekoMeHayeTcs Ucnonb3oBaTh kKabens Tnna A.

PekomeHayemble xapakTepucTukun kabens:

MapameTp 3HayeHune
MmnepaHc ot 135 no 165 Om npu namepeHnn Ha Yyactote ot 3 go 20 My
EmkocTb He Gonee 30 Nd/m
CeueHue He MeHee 0,34 mm?
Tun kabens B/UTas napa

Conpotuenenue netnn |He 6onee 110 OM/Km

3aTtyxaHue curHana He bonee 9 b no Bcen anvHe kabens

OkpaHupoBaHue MeZHOE MNeTeHne UNN NIeTeHne n akpaH 13 gonbru

O6patnte BHMMaHME Ha criegyolmne 3aMeyaHus:

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

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

e K kaxgoMy cermMeHTy ¢ 000MX KOHLOB AOMKHbl OblTb MOAKMYEHbI TEPMUHATOPLI
(pesuctop HomuHanom 120 Om);

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

2.9.1.3 HacTtpauBaemble napameTpbl
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:

e Adpec B cetn Modbus

[AnanasoH 3HaveHuin: oT 1 oo 247. 3HavyeHne No-ymosnyaHuio: 1.
e CKopocmb Nepenadun AaHHbIX, but/c

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

e YémHocmb

[loCTynHble PEeXMMbl: HET KOHTPOMS, HEeYeT, YET. 3HayeHMe NOo-yMONYaHWuo: HeT
KOHTpOnSI.

e [lopsdok balim sewecmeeHHbIX napamempos

[ocTynHble BapnaHTbl: 3-2-1-0; 1-0-3-2; 2-3-0-1; 0-1-2-3. 3Ha4yeHne NO-yMOSTHaHUIO:
1-0-3-2.

e Pexum paboms! Modbus

[locTynHble BapuaHTbl: CTaHOAPTHbIN pexuMm drnomak u pexkum MMI. 3HadeHne no-
ymonyaHuo: dnomak.

Uuncno crton-6mutoB B WMH(POPMALMOHHOM CrioBe He KOHUrypupyeTcs u Bceraa
paBHO 1 cTon GuTy.

& 3ameTKa:

Mpy “3MEHEHUU NapaMeTpoB CBSA3WN yaaneHHo no npotokony Modbus, oTBeT Ha
3anpoc pacxogomep OTnpaBnsieT B crapoM dopmarte. Cregylowmidi  3anpoc
pacxoaoMep OXuaaeT B HOBOM hopmare.

@ Ons HaCTp0I7IKI/I MCcnonb3yrTCA NapamMeTpbl:

HasBaHue no Tekcty MeHi0 KpaTtkoe onucaHue MapameTp
MeHto: [5. BasoBble dyHkuUuKn] — [7.IpoTokon cBs3u] — [3.KoHdurypauus]
adpec «2.Appec:» Appec pacxogomepa B cetn Modbus | DevAddr
cKopocmb «3.CkopocCTb:» CkopocTb nepefayun AaHHbIX, MHAeKC |BaudRate

u3 paga
yémHocmb «4.MeTHOCTb: » BkritoueHue/BbIKnO4YEHNE KOHTPOMS Parity

YETHOCTH
rnopsidok balim «6.Mopsg.6anT:» Mopsigok 6anT Ans napameTpoB FloatByteOrder
8eWecmeeHHbIX BELLECTBEHHOIO TUNa AaHHbIX
rnapamempos
pexum pabomal «7.Kapra per.:» Bbibop pexuma (KapTbl permcTpoB) ModbusMapMode
Modbus Modbus (Pnomak nnn MMI)
2.9.2 HART

Pacxopomep noppepxusaetr ase Bepcum npotokona HART: HARTS u HARTY.
Pacxogomep pabotaer no npotokoniy HART B pexume NOOYMHEHHOro (MoneBoro)
yCTponcTBaa.
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Mpotokon HART B pacxogomMepe NpuMeHsieTcs AN crneayowmx ueneu:

1) KoHdurypupoBaHue (¢ nomowbio HART-kommyHukatopa, ACY unm MNK ¢ HART-
MOZEMOM);

2) lNepepaya pesynstaTtoB M3MepeHuin no 3anpocam ot Mactep-yctponcts (ACY,
HART-kommyHukaTop, K ¢ HART-mogemom v T.4.) Unv B MOHOMONbHOM (Burst)
pexume (n. KoHdurypaumsa moHononbHoro (Burst)).

3) lMony4eHne nokasaHWi OT BHELLHEro AaTyuKa AaBrieHus AN UCMONb30BaHUS UX
B (yHKUMM KOMNeHcaumm no pfaeneHuto. [lpuMmeHsieTca pexum 3axsaTa
coobuweHmn (Catch). lNMogpobHee O BO3MOXHOCTAX MNOMYYEHUA MOKa3aHWUN
nasneHna cmotpu n.2.15.5 KomneHcaumsa BrWAHUA [aBREeHUS WU3MepseMou
cpeabl.

CxeMbl nogknoyeHus pacxogomepa no uHTepdency HART npuBeneHol B
npunoxenun B. T[MogknioveHne HART-mogema unm KOMMYHMKaTopa BbINOSIHAETCH B
cootBeTcTBMM C pucyHkom B.3 ([Mpunoxenne B). [lNogknioyeHue p[atynka LaBreHus
BbIMOMHAETCA B COOTBETCTBMM C pucyHkoM B.4. [pu BbibOpe HOMWHaNa Harpy3o4yHOro
pesuncTopa crieqyet pykoBoACTBOBATbLCS rpadonkomM Ha pucyHke B.5.

B pexume HARTS pacxogomep umMmeeT wuaeHTudukatopbl “‘generic” (obuyero)
ycTponcTea; B pexume HART7 pacxogomep naeHTudmumnpyetcsa kak «k ELMETRO Flomacy:

UpeHTndmkarop nponssogutens Kon Tvna yctponcrBa

HART5 0xF9 (unknown) 0x82 (generic)

HART7 0x60C0 (“ELMETRO”) OXE33C (“Flomac’)

MogpobHoe onucaHue peanusauumn npotokona HART cogepXutca B AOKYMEHTe
«JJIMETPO-®nomak. Cneundukaums nonesoro ycrponcrsa HART».

2.9.2.1 Hactponka napameTpoB npoTtokona HART

HacTtporka napameTpoB obmeHa paHHbiMM no npoTtokony HART npousBogutcs
yepes 3KpaHHOE MeHIo nnu ¢ nomolbo HART-KOMMYHUKaTOpa.

Bbi6op Bepcun npotokona

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

OcHoBHas KOH(uUrypauus

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

MapameTpbl OCHOBHOM KOHUrypaumm 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 HARTY7. 3HayeHue no
ymorndaHuio — 0. Ha ogHOM WWHE He [O0MKHO HaxoOAUTbCHA YCTPOWUCTB C OOWHAKOBbIM
KOPOTKMM aapecom.

e Pexum mokoeoul rieminu

OnpepgensieT curHanbHbI UMW HECUTHAmbHbIA PEXMM TOKOBOM NeTnun. CurHanbHbIA —
HOpManbHbIN  pexnm paboTbl NEeTNU, Korga TOK NeTnvM onpefensercsa  3HavyeHuem
nepeuMyHON nepemeHHon (PV). HecurHanbHbIN pexmm — Korga 3HavyeHue TOoKa NneTnuv
3aPMKCUPOBAHO Ha YpoBHE 4 MA; UCMONb3YEeTCA A5 MHOMOTOYEYHbIX cucTeM. Pexnm no
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YMOIM4YaHUIO — CUrHanNbHbIN.

e Cmpokosble napamemps! 0515 uOeHmugukauuu

CTpokoBble napameTpbl Ans uaeHtTudukauum nonesoro yctpouctea: Tar, [eckpunTop,
OnNuHHbIA Tar (ONuHHBIA T3r AocTyneH Tonbko B HART 7).

e HasHayeHue QuUHaMu4YeCcKUX NepemMeHHbIX

OnpepensieTca npuBsiska MNEePeMEHHbIX YCTPOMCTBA K AWMHAMUYECKUM MEePEMEHHbIM.
HasHayeHve no ymonyaHuio: nepBuyHas nepemeHHas (PV) — MaccoBbIii pacxof;
BTOpUYHasi nepemMeHHasa (SV) — Temnepatypa; TpeTuyHasa nepemeHHas (TV) — NNOTHOCTb;
yeTBepTMYHaa nepemeHHasa (QV) — obbeMHbIn pacxoq. Habop nepemeHHbIX yCTponcTBa
CMOTpU B Tabnuue 2.2.

NMpumevaHue: HasHayeHve nepBMYHOW NEepeMeHHOW onpefdendeTr  Ha3HadYeHue
CBA3aHHOro napamMeTpa TOKOBOro Bbixoga (n. 2.11.2). lMpwu BKMAKOYEHHOM WHTepdence
HART u3amMeHeHMe Ha3HaydeHWs CBA3aHHOrO napamMeTpa TOKOBOrMO BbiXo4a 4epe3 MeEHH
«CurHanbeHble BbIXOAbl» 3anpeLueHo.

e Yucno npeambyn 8 omeeme

Onpepenset konnyectBo 6anT npeamOynbl B OTBETE pacxogomMepa Ha 3anpoc MacTepa
unu B Burst-coobuieHmnsx. [JnanasoH 3HadeHun ot 5 go 20. Mo ymonyaHuio 5.

e VHpopMaUUOHHbLIE napamempbl

Mcnonb3yloTca nonb3oBaTenemM B MNpPOM3BOSbHbLIX uUendx. CTpokoBble MNapamMeTpbl:
CoobuweHre n [ata, uenoymcrneHHbn napametTp «Homep koHevHoM cHopku» (OmanasoH
3HayeHun ot 0 go 16777215, 3Ha4yeHne no ymonyaHuio 0).

Tabnuuya 2.2 — Habop nepemMeHHbIX YCTPOUCTBA, NogaepXMBaeMbIX pacXO4oMepoMm

Koa HassaHue Onucanune OuHamny*
0 Mass Flow MaccoBbil pacxoq +
1 Temperature Temnepatypa +
2 Totalizer #1 Cymmatop Ne1 -
3 Density MnoTHoCTL +
4 Totalizer #3 CymmaTtop Ne3 —
5 Volum. Flow O6beMHbIV pacxoq +
6 Totalizer #2 CymmaTtop Ne2 -
7 Totalizer #4 Cymmatop Ne4 -
8 Drive Gain YpoBeHb BO306yxaeHus ceHcopa (0..100%) +
9 External Pressure [laBneHne c BHeLWHEro garymka gaeneHus +
10 Reference Density MprBeneHHasn NIOTHOCTb +
11 Corrected Volum. Flow MprBeOeHHbIN 06bEMHBIV pacxoq +
Obs3arenbHble NepeMeHHble YCTPOMCTBA, cornacHo cneundukauun HART

244 | Percent Range MpoueHT AnanasoHa NepBUYHOM NepeMeHHOM -
245 Loop Current Tekyllee 3HayeHne Toka B MA -
246 PV MepBnyHasa nepemeHHas -
247 SV BTopuyHasn nepemeHHas -
248 | TV TpeTnyHasa nepemeHHas —
249 Qv UeTBepTnYHas nepemeHHas -
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Kog HaseaHue

OnucaHve

OuHamuny*

* BO3MOXXHOCTb Ha3Ha4YeHNa NepeMeHHON B KayecTBe ANHAMNYECKON

& 3ameTKa:

Mpn n3MeHeHNN KOHUrypaumoHHbIx napametTpoB HART yepes akpaHHOE MEHIO (He
BKIOYas HACTPOMKN Burst-coobLLeHNin), KOMMYHUKALMOHHbBIA NPOTOKON nepesanycKaeTcs
nocrne Kaxgaoro uameHeHus.

@ [nsa HacTponkM NCNonb3yrTCA NapamMeTpbl:

HasBaHue no TEeKCTY

MeHro

KpaTKoe onucaHue

MapameTp

MeH1o: [5.basoBble dyHKUuKU] — [7.[poTokon cBs3u] — [3.KoHdurypaumsa] —

adpec onpoca

«3.Aapec onpoca:»

Agpec pacxogomepa B cetn Modbus

Hart_PollingAddress

peXUM MoKoeol

«4.Pexnm netnum:»

CurHanbHbI UNU HECUTHATbHbIN

CUR_MultidropMode

yeTBEepTMYHON (QV)

nemnu PEeXUM NETNN TOKOBOTO BbIXOAA

HasHa4YeHue «5.HasH. HasHaueHune guHamMmmyeckmnx Hart_AssignPV,
OUHaMUu4ecKux AnHaMm.nepem.» nepemMeHHbIX: nepsuyHomn (PV), Hart_AssignSV,
rnepemMeHHbIX BTOpMYHOM (SV), TpeTnyHon (TV), Hart_AssignTV,

Hart_AssignQV

qucno ripeambyr 8
omeeme

«6.Mpeambyn B
OTB:»

Yucno 6ant npeambynbl B OTBETE
yCTpomncTea

Hart_RespPreamblesC
ount

HOMEpP KOHEYHOU
cbopku

MeHIo: [5. BasoBble dy

«7.Ne cbopku:»

MHdopmaLmoHHbI napameTp

Hart_FinalAssemblyNu
mber

HKunn] — [7.MpoTokon cBsa3n] — [3.KoHdurypaums] — [2.Hdopm. 06.ycTp.]

mae

«5.Tar:»

HART Tar (8 cumBonos)

MM_HartTag01,
MM_HartTag23,
MM_HartTag45,
MM_HartTag67

deckpunmop

«7.0eckpunTop...»

HART OeckpunTop (16 cMMBONoB)

Hart_Descriptor0,
Hart_Descriptor2,

Hart_Descriptorl2,
Hart_Descriptorl4

coobuweHue

«8.CoobLeHue...»

HART CoobueHune (32 cnmBona)

Hart_MessageO,
Hart_Message?2,

Hart_Message?28,
Hart_Message30

ONIUHHBbIU Ma2

«9.ANUHHBINA Tar...»

HART OnuHHbv Tar (32 cumBona)

Hart_LongTagO,
Hart_LongTag2,

Hart_LongTag28,
Hart_LongTag30

dama

«6.daTa:»

HART [ata: aeHb, Mmecsu, rog

Hart_Day, Hart_Month,
Hart_Year

KoHdurypauus moHononbHoro (Burst) pexuma

B pexume HART7 pacxogomep nogdepXxuBaer nepegady [o TPEex

Burst-

coobuweHun. Pexum HARTS ponyckaeT nepegady TonbKo oOAHOro Burst-coobuieHus.
HacTtpoika kaxgoro coobLueHns BKNOYaeT cregyowme napaMmeTpbl:
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e AKmugHocmb

OnpepensieT BKMIOYEHa WM BbiKMlodeHa ny6nukaums' u oTnpasBka aaHHoro Burst-
coobLeHus. Mo ymonyaHuio nybnukaums 1 otnpaska BbIKMHOYEHbI.

e KomaHOa

Boibop komaHabl, nybnukyemon B Burst-coobweHuun. [lMogaepxuatoTcs cnegyowime
KomaHapbl: 1 (nepBuyHasi nepemMeHHasd), 2 (NpPoUEHT AuManasoHa W 3HavyeHune Toka), 3
(OMHamMun4yeckMe nepemMeHHble U 3HadyeHue Toka), 9 (CrnoTbl NepeMeHHbIX YCTPOWCTBa CO
ctatycom), 33 (CnoTbl MNEpPEMEHHbIX YCTponcTea), 48 (AOMNOMNHUTENbLHLIN CTaTyC
ycTpounctea). KomaHga no ymonyaHumo — 1. Komangs! 9 n 48 HegocCTynHbl ANS NpoToKona
HARTS5. Homep komaHabl onpegenseT nepeMeHHy YCTPOMUCTBa — UCTOYHUK TpuUrrepa:

Komanga | WcTouHuk Tpurrepa KomaHga UcTouHuK Tpurrepa
1 MepBuryHasa nepemeHHas (PV) 9 MepemeHHasa B CrioTe 1
2 MpoueHT agnanasoHa 33 lMepemeHHas B Cnote 1
3 MepBryHasa nepemeHHas (PV) 48 UcTouHmka HeT (Not Used)

e Criombl nepeMeHHbIX

B cnotax ans nepeMeHHbIX onpeaenseTca Habop nepeMeHHbIX YCTPorUCcTBa, NyornmkyemMblx
B Burst-coobweHun npu ucnonb3osaHum komaHg 9 vnmn 33. [Ins komaHabl 9 gocTtynHo 8
CNnoToB NepemMeHHbIX. [1ns 33 komaHabl AOCTYNHO 4 cnoTa nepeMeHHbIX.

e Pexum mpuzzepa

Onpepgensiet TMn cobbITUSA, NO KoTopomy nybnukyetcsi Burst-coobuieHne. [Jonyctumble
pexuMmbl Tpurrepa: HenpepbiBHbIN (6e3ycrioBHas nybnukaumsi cooblieHust ¢ nepuonom
OOHOBMEHNS); OKOHHbIA (NybnukaumMst COOBLLUEHNSA, €Cnu  OTKIOHEHWE 3HadYeHus OoT
npeablaywero onybnMkoBaHHOro Gonblue 3a4aHHOro YPOBHA Tpurrepa); no NpeBbILLEHNIO
(nybnukaums coobLleHuns, ecnm 3HadeHne NPEBbICUIIO 3adaHHbIA YPOBEHb Tpurrepa); no
CHMXeHMO (nybnukaumst coobLUEeHNs, ecnv 3HadeHne ynano HWXKe 3afaHHOrO YPOBHS
Tpurrepa); no u3MeHeHuto (Nybnukaumsa coobLieHnss Npyu n3ameHeHMm nobor nepemMeHHoOn
YCTPOMWCTBA, UCMOSIb3yeMOW B BbIOGpaHHOW KOMaHae).

e [lepuoO obHosneHuUss 0aHHbIX

3apgaeT MMHUManbHbIM Nepuoa nyénukaumm Burst-coobweHnus. [JonycTumble 3Ha4eHns (C):
0,5; 1; 2; 4; 8; 16; 32; 60..3600. BeegeHHble 3HadYeHna meHee 60,0 okpyrnawTCca [0
onvxanwero gonyctumoro. 3Ha4yeHme no-ymonyvanuto: 0,5 c.

e  MakcumarsnbHbil nepuod 0bHOB8NIEHUS

3apaeT nepuoa, Yepes KoTopbin ByaeT coBepLuaTbCs NpUHyauTenbHasa nybnukaums Burst-
coobLLeHns, ecnn B Te4YeHNe 3TOro BpeMeHn He Bbino HacTynneHus cobbiTus Tpurrepa.
[ns HenpepbIBHOro pexuma Tpurrepa He mucnonbayercs. [Jonyctumble 3HadeHus (c): 0,5;
1; 2; 4; 8; 16; 32; 60..3600. BeegeHHble 3HavyeHuss oo 60,0 okpyrnawTcs K Gnvkanwemy
AonycTuMoMmy. 3HadeHne No-yMonyaHumio: 2 C.

e YposeHb mpuzzepa

OnpepgensieT ypoBeHb, MCMNOMNb3yeMbIA B Credylowwmx pexumax Tpurrepa: OKOHHOM, Mo
NPEBbLILEHNIO, NO CHWXeHU0. 3adaeTcs B eauHMuax ypoBHS Tpurrepa. 3HayeHue no
ymon4yaHuio: NAN.

! Mpwu ny6nnkaumm oBGHOBRsIETCS cogepxuMoe coobLeHNs B Bycepe pacxogomepa. OTrpaBka coobLLeHUi
B LLUMHY BbINOSTHAETCA HenpepbiIBHO C MakCMMalsribHbIM TEMIMNOM, HE3aBUCUMO OT cobbITUi I'Iy6J'II/IKaLI.I/II/I.
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e EOQuHuUUbI YpOBHS mpuaeepa

OnpepensieT eavMHUUbl, B KOTOPbIX 3ajaH YypoBeHb Tpurrepa. Habop eguHuu
COOTBETCTBYET NEepeMeHHON YyCTPONCTBA — UCTOYHUKY TpuUrrepa.

@ Onsa HacTponku Kaxaoro Burst coo6LieHns UCnonb3ylTcs NapamMeTpbl:

HasBaHue no TekcTty MeHi0 KpaTkoe onucaHue MapameTp

MeHto: [5.basoBble dyHkuuKn] — [7.MpoTokon cBs3u] — [4.HacTtponka Burst] — [X.CooblueHune X]

aKkmusHocmb «2.AKTUBHOCTb:» PaspelueHune nybnukauum BurstX_Mode
AaHHoroBurst-coobLeHns
KomaHOa «3.KomaHga:» My6nukyemasi B aHHOMBuUrSt- BurstX_CmdNumlList
co0oOLLIeHnN KomaHaa
cromsl nepemMeHHsbIX | «4.Cnotbl CnoTbl 4Nst nepeMeHHbIX YCTpPoncTBa, |BurstX_DevVarl,
nepemMeHHbIX» nyénukyemsix B 9 unu 33 komaHgax | BurstX_DevVar2,

BurstX_DevVar8

rnepuod obHoeneHusi | «5.T obHOBN:» Mepuog nybnukauum Burst- BurstX_UpdatePeriod

0aHHbIX coobLLleHuns

MakcumarsbHbIl «6.Tmax o6HoBM:» | MakcumanbHbI Nepuod nybnukaumn | BurstX_MaxUpdatePer

rnepuod obHoerneHusi Burst-coobLleHuns iod

OaHHbIX

pexum mpuazepa «7.Tpurrep:» Tun cobbiTUSA, N0 KOTOPOMY BurstX_TrigMode
nybnukytotca Burst-coobLeHust

e0uUHUUbI YPOBHSI «8.EanHnubi» EovnHuubl, B KoTopbix onpegensetcsa | BurstX_ TrigUnitsFmk

mpueeepa YPOBEHb TpUrrepa

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

COOTBETCTBYOLNX eanHnuax

2.9.2.2 ®ann onncaHusa yctponctea (DD)

dann onucaHua yctponctea (DD) nossonser HART-Mactepy Havbonee nonHo
ncnonb3oBaTb (PYHKUMOHArbHbIE BO3MOXHOCTW, npefocTtasnsemble HART npoToKonom
noneBoro ycTponcTBa.

dann onucaHua yctponctea (DD) pacxogomepa npepoctaBnsetr Mactep-
YCTPOWUCTBY criefiytoLime AONONHUTENbHbIE BO3MOXHOCTMU:

1) lMonyyeHue paclmMpeHHON MAEHTUDUKALMOHHOM NHpOpMaLMn O pacxogoMepe;

2) lNonyyeHne un3MepsieMblX PacXO4OMEpPOM 3HayeHW (nokasaHus pacxopa,
NAOTHOCTK, TeMnepaTypbl U Ap.);

3) YnpasneHue cymmaTopamu 1 NOnyyYeHUe Ux 3HavyeHun;
4) YTeHune NosHOoM ANarHoOCTUYECKON MHAopMaLnu;

5) KoHdwurypupoBaHue pacxogomepa (Qucnnen, BbiXoAdbl, BXOAbl, CyMMaTopbl,
HacTponka namepeHnsa n ap.);

6) BbiNONHeHMEe [WarHOCTUYECKUX W CEPBUCHBIX onepauuii (HacTpoika Hyns
AaTymka, kannbpoBka TOKOBOMO BbIXOAa, CUMYMSILIUS BIXOAOB U AP.).

MogpobHoe onucaHne CTPYKTypbl 3KpaHHOro MeHi DD, cogepXxutca B LOKYMEHTE
«ANMETPO-®nomak. CTpykTypa 3KpaHHOro meHto DD».

B KomMnnekT nocTaBku pacxogoMepa BKIIOYEHbI cnegyroLwmne dannol:
1) CneumanusmpoBaHHbii ¢pann DD (*.hhd) gna HART-komMmyHukatopoB Emerson
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375/ 475 Field Communicator;

2) Habop ansa 6bicTpon mHTerpaumm pacxogomepa B coctaB 1O Emerson «<AMS
Device Manager» Bepcuu 13.0 1 BblLe;

3) ®ann DD crangaptHoro d¢opmata (*.fm8) gns MacTtep-ycTponucTB Opyrmux
npoussogutenen (HART-kommyHukaTopsl, MO MK, ACY).

& 3ameTKa:

dain onucaHna ycTponcTea AOCTYNEH TONbKo Anda Bepcum npotokona HART7.

2.10 CepesucHasi npoepaMma

Pacxonomep nocrtaBnsieTca B KOMMMEKTe C cepBucHou nporpammon ans [1K.
CepBucHas nporpamma no3BorisieT BbINOMHATL Ccrieayolmne 4encTBus:

e CuntbiBaTb KOHGMUrypauuio (CooepXuT 3HAYEHUs BCEX MNapameTpoB) U3
pacxogomMepa 1 CoOXpaHsaTb €€ B hann;

e 3anucbiBaTb KOHUrypauuio n3 anna B pacxogomep;

e [lpou3BoaAUTb HACTPOMKY pacxogomMepa MOCPedcTBOM  U3MEHEHUs  Mobbix
napameTpoB, AOCTYMNHbIX AN 3anucu. MNapamMeTpbl CrpynnMpoBaHbl N0 Ha3HaYeHMo
B COOTBETCTBMM C IKPaAHHbLIM MEHIO;

e [lpocmaTpuBaTb TeKyllMe 3HAYEHUA U3MepsieMbIX BEeSIMYUH; BO BpemMs paboTbl
CEepPBUCHOW NporpamMmbl TeKyLmMe 3HavyeHna coxpaHsatoTtea B hann I'MTT_MM_[[.txt
B nogkatanore «IndicatorLogsy;

e [lpocmaTpuBaTb WHOPMAUMIO O  TeKyWMX  COOBLIEHNAX  pacxogomepa
(NpepynpexaeHnsa n owmnobkn);

e [lpon3BoanTb KanMOPOBKY TOKOBOIO BbIXOA4a C NMOMOLLLI CreuuansHOro Macrtepa;
Takke MO3BONSAET BO3BpallaTh KanMOPOBOYHbIE KOIMMULMEHTHI K 3aBOACKUM
3HaYEHUAM;

e [IpoBOoauTb onepauuto camogmarHoCcTukm coctosaHus pacxogomepa SMART Care
System 1 UMUTaLWOHHYIO NOBEPKY (ONuus).

Bo Bpemsi paboTbl cepBucHasa nporpamma BegeT MNpPOTOKOSNT COObITUA, KOTOPbLIN
3anucbiBaetcs B dpann 'MTT_MM_[.txt B nogkatanore «Logs». CobblTMa BKNHOYaOT B
cebs:

e /IaMeHeHne COCTOSAHUSA NOAKMYEHNS K pacxoaomepy;
e Ownbkn cBA3N Npu odOMeHe JaHHLIMU C PacXo4OMeEpPOM;
e PesynbraT (ycnex/owmbka) onepauunm 3anmcmn HOBbIX 3HAYEHUIN NapaMeTpPOB;

NHTepdpeic nporpammbl  MOXeT ObiTb NpeAcTaBneH Ha pasHbIX — A3blKax;
nepekrYeHne A3bIKOB OCYLLIECTBSIETCSA Yepes MeHlo «Language.

3a 6onee nogpobHbiMM cBeaeHnaAMKn obpalwantecb K «HCTpykummn no pabote ¢
cepBucHou nporpammon pacxogomepa AJIMETPO-®nomak.
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2.11 Bbixo0ObI

OcHalleHre pacxodoMepoB BbIXOAHBIMW CUTHanaMu COOTBETCTBYET Tabnumue:

McnonHeHmne no KOMMoHoBKe

CurHanbHbIN BbIXOA4
I,R,S, RS, M

C

MMnynbCHbIN/YaCTOTHBIN/CTaTyCHbIN +
BbixoA 1

+

YacToTHbIN/CTaTYCHbIN BbIXO 2

CTtaTtycHbI Bbixoa 3

TokoBbIN BbIXO[,

Kaxkabii BbIXo4 MOXET ObITb BbIKIHOYEH UMW BKHOYEH. BbIKNIOYNTL BbIXOO MOXHO
3ajaB B ka4yecTBe HasHadeHusi «He ncnonbayetcs». Ecnu ykazaHo Apyroe Ha3Ha4yeHue, To
BbIXOZ BKIHOYEH U MOXET paboTaTb B HOPManbHOM PEXUME UIN B pexnme cumynsiumm. B
peXxMMe CUMYNSUMM BbIXOA MNOCTOSIHHO OTobOpaxaeT 3ajaHHoe 3HadeHue. Ecnm He
BKITHOYEH PEXUM CUMYISYUU, Bbixon paboTaeT B HOpMarnbHOM pexume, T.e. oTobpaxaeT
HasHayeHHbl napameTp. Ecnu Bbixog paboTaeT B HOPManbHOM pexume npu
BO3HVMKHOBEHUWN COCTOSIHUSI aBapuM pacxodoMepa, 3HayeHWe Ha BbIXOAe OonpeaensieTcs

napamMeTpoM asapuliHbIl PEXUM:

[

]

«He ncnoneayetcs» HasHayeHHbIU
D napamemp

JTroboe gpyroe
3HayeHue

Pexxum
cUmMynaumn

CocrosaHue
aBapuu

3Ha4yeHue Orns
cumynayuu

3Ha4yeHue npu
asapuu

CUrHan Ha BbIXO4e COOTBETCTBYET
HasHa4eHHOMY napamempy

PucyHok 2.22 - Anroputm oopMmnpoBaHus 3Ha4YEHUA Ha BbIXoae
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2.11.1 [luckpemHsbie 8bix00bl

[lns ANCKPETHbIX BbIXOA0B AOCTYMHbI CNEAYLWNe pexxumbl pabomesi:

e VMnynbCHbIN;
e YacToTHbIN;
e CraTycHbIN.

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

e [lpoBogsiuee, B anbHenweM no TekcTy obosHavaeTcs «1»;
e HenpoBopgsiee, B AanbHeuleM no TekcTy o6o3HavaeTcs «0».

JonycTumble pexmmbl paboTbl BbIXOOOB:

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

Pexvum paboTbl nepBoro uM BTOPOro BbIXOAOB OMNpeaensieTcs napameTpamu
PFS1 Mode, FS2_Mode cOOTBETCTBEHHO.

@ [nsa HacTpoMKn UCNonb3yKTCA NapaMeTpbl:

Bbixog 1

Ha3BaHue no TekcTy MeHio KpaTkoe onucaHue MapameTtp
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.YacToTHbi/CTar. 2] —
pexumbl pabomel «2. Tun:» Tun BbIxoga (4acT., cTaTtyc.) FS2_Mode

MMNynbCHbIN peXxum

B atom pexvmme paboTbl YMCNO MMMNYNbCOB Ha BbIXOAE 3@ HEKOTOPbIA OTPE30K
BpEMEHN MNPOMNOPLMOHANbHO U3MEHEHWMIO 3HAYEHUs Ha3Ha4yeHHO20 napamempa 3a 3TO
BpeMs. KoadbpunumeHT nponopumoHanbHOCTU Ha3blBaeTCA YeHoU UMIyrbca.

AV
K

N , (2.2)

rae N — KOnmMyecTBO MMMYNbCOB,
k —ueHa umnynbca,
AV — N3MeHeHMe 3Ha4YeHns1 CBA3aHHOro napameTpa.

LleHy wmnynbca cnegyeT BblbupaTb Takmm o6pasomMm, 4Tobbl MakcumanbHas
BO3MOXHasi 4YacTota MMMNYNbCOB Ha BbiIXxoge npw MakcumanbHom pacxoge (1 / N ) He
npesblwana 10 kl'y n cooTBeTCTBOBasNIa BO3MOXHOCTAM BTOPUYHOW annapaTypbl.
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Mpn pacyeTe napamMeTpoB WUMMYNbLCHOMO BbIXO4A 3a MaKCcuMaribHbIU pacxod
cnegyeT nNpyHMMaTb ABOMHOM HOMUHASbHbBIN pacxoq Afs AaHHOro pacxogomepa (n.1.2.2),
4yTOObl 06ecnevnTb NpaBusbHY0 paboTy MMMNYNbCHOMO BbIXOA4A B CUTyaLWUK, KOrga pacxoq
npeBbIlLAeT HOMUHanNbHOe 3HadveHue. LvpunHy wumnynbca cnenyet BblbupaTb MeHee
NONOBUHbLI Nepuoa crefoBaHUs UMMNYITbCOB MPU MakCUMarbHO BO3MOXHOW YacToTe.

B aToM pexume BbIXOA4 MOXET WUCMOMb30BaTbCA AN OTOOpaXKeHust creaylowmnx
BEMNUYUH:

e MaccoBbln pacxog;
e O6beMHbIN pacxon;
e [lpuBeneHHbI 0OBLEMHbBIN PaCcXoA.

Ecnn BknoyeHa  @byHKUus  eblduciieHusi  KoHueHmpauuu (n.2.20), Kpome
nepeyncrieHHbIX, AOCTYMNHbI CrieayoLwne BapmaHTbl Ha3Ha4YeHNA UMMNYNbCHOro Bbixoaa:

e MaccoBbln pacxos ueneBson cpeabl;
e MaccoBbI pacxos cpefbl-HoCUTenNs;
e OO6beMHbIN pacxop LieneBson cpeapbl;
e OOGbeMHbIN pacxoq cpeabl-HocUTENS.

Uncno mmnynbCcoB Ha BbIXOAE 3@ HEKOTOPOE BPEMsi COOTBETCTBYET WHTerpany
pacxofa 3a 3TO BPEMSI C TOYHOCTbIO [0 LieHbl MMNysbCea.

@ [nsa HacTponKM NCNonb3yKTCA NapamMeTpbl:

Ha3BaHue no TekcTy MeHio KpaTtkoe onucaHue MapameTtp

MeHto: [4. ObenyxuBaHue]—[5.CurHanbHble Bbixoabl]—[2.mn./MacT./CTart. 1]1—[3.KoHdurypuposaHue]—

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

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

ueHa umrnyrnsca «4. LleHa umn.:» M3ameHeHne Has3Ha4YeHHOoro PFSp_PulseValue
napameTtpa, COOTBETCTBYHOLLEE
OOHOMY UMMYNbCY

onumensHocmb «1» «5. lWupuHa, mc:» | OnuTenbHocTb «1» B MunnucekyHaax |PFSp_PulseWidth

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

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

MeHio: [4. O6cnyxuBaHme]—[5.CurHanbHble Bbixogbl]—[2.Mmn./MacT./CtaTt. 1]— [4.Cumynsaumsa]—

pexum cumynsayuu «2. Cumynsaums:» | Pexxum cumynsauumn — PFSp_SimMode
«Bbikn.»/«HenpepblBHO» */« C4EeTUNK»

«3. YcTaBka:» B pexxume «Cuetumnk» — konuyectBo  [PFSp_SimFreq
UMMynbCOB, KOTOpble ByayT
chopMUpOBaHbl Ha BbIXoae
* B pexxume «HenpepbiBHO» Ha BbIxoae hopmmnpyeTcss MmeaHap ¢ Nneproaom paBHbIM
OBOWHOW OnrumeribHocmu « 1.

B 3aBMCMMOCTM OT pexuma BbIX0Oq, 0To6pa>KaeT cnegywuimne 3Ha4eHnda cBA3aHHOIo
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napamertpa:
e TONbKO MOMNOXMUTENbHbIE;
e TONbKO OTpULATENbHbIE;
e BCe 3HayeHus, B3ATbIE N0 MOAYIO;
e BCe 3HaYeHMs B KOMMNEHCALMOHHOM pexXnme.

KoMneHcaumoHHbIN  pexumM MOXEeT WCNoNb3oBaTbCs Torga, Korga Heobxoaumo
UMMNYIbCHLIM CUrHaroM OTobpaXkaTb MOTOK B YCIOBUSX KPaTKOBPEMEHHO BO3HMKaOLLEro
npotMBotoka. B KOMNeHcauuwoHHOM  pexume  oTpuuaTtesibHble  KOMMOHEHTHI
HaKannMBalTCA U KOMMNEHCUPYIOTCA B AanbHenweM MNOfoXUTENbHBIMU KOMMOHEHTaMM
notoka. Ecnu oTpuuartenbHble KOMMNOHEHTbI HakannmMBalTcsa HenpepbiBHO ©onee 60
CEeKyHp, BblBOAUTCA npeaynpexaeHne «! P #13 Boix1:6ydep n».

f BHumaHue:

HecooTtBeTcTBME  Tekywero pacxoga W napametpoB PFSp PulseValue u
PFSp_PulseWidth, MOXeT NpuBECTM K YCTAHOBKE CreayroLmx NpeaynpexaeHui:

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

MpepynpexaeHne P#11 ykasbiBaeT Ha TO 4TO, MPOUECC Bbldayn UMMNYNbLCOB
3anasgbiBaeTr 6onee 4Yem Ha 0,5 cekyHabl, NpMyeM Bblgadya UMMYNbCOB B OaHHLIN
MOMEHT MAET npedenbHO MfOTHbIM  MOTOKOM C  NepuogoM  paBHbiM - 2*
PFSp_PulseWidth [mc].

Mpepynpexaenne P#12 (ycTtaHaenuBaeTcsa Bcerga nocrne npegynpexaeHus 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
npuBedeT K yCTaHOBKe ABYX npegynpexaeHuin (npu npesblweHnn Ha 50% — vepes 4
CeKyHAbl).

YacTOTHLIN pexum

B oTOoM pexume uvacTtoTa curHana Ha BbIXO4€ B KaOdbli MOMEHT BpeMeHU
nponopuMoHarnbHa TeKyLLIeMY 3HaYEeHUI0 C8sI3aHHO20 rnapamempa.

f= fmin +k(\/ _Vmin)' (23)
f —f_
k= Jmoc = Lo 2.4
Vmax _Vmin ( )
rge f — 4YaCTOoTa BbIXOOHOINO CUrHana,

f max — MaKcumarsibHasi 4acmoma BbIXOOHOIo CUrHana,

f min — MUHUMarbHas Yyacmoma BbIXO4HOro curHana,

V  — Tekylllee 3HaYeHne CBSA3aHHOro napameTpa,

Vimax — MakcumarsibHoe 3Ha4eHue CBSA3aHHOro napameTpa,
Vmin — MUHUMAaJIbHOE 3Ha4YeHUe CBA3aHHOro napameTpa.

MuHumanesHyto YacTtoty (f min) U K03pumumeHT nepenaydn (k) cnegyet BblbMpaTb
TakMMm o6pa3om, 4TOObl MakcumanbHas BO3MOXHas 4actota Ha Bbixoge (f max) He
npesbiwana 10 ku.
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B atom pexnme BbiXoad MOXET NCNOoJb30BaTbCA OJ1A4 0To6pa>Keva BEeJTNYUNH:

e MaccoBbin pacxog;

e Ob6beMHbIN pacxos;

e [INOTHOCTB;

e TemnepaTtypa;

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

& 3ameTKa:

MMNynbCHbIM M YaCcTOTHbBIN peXxnMbl NOXoXW. PasHuua B cneayroLwem:

e YaCTOTHbIN curHan npeacraenseTr U3 cebs mMeaHap — ONUTENBHOCTU «1» ©
«O» paBHblI ApYyr OpYry W MOfoBUMHe nepuoaal; B MMMynNbCHOM curHane
onumesibHOCMb «1» 3apaetcs napameTpom PFSp_PulseWidth,
anutenbHocTb «0» 3aBMCUT OT Nepuoaa criejoBaHNsA UMMYIbCOB;

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

@ [nsa HacTponKM NCNONb3yKTCA NapamMeTpbl:

Bbixoa 1

HasBaHue no TekcTty MeHio KpaTkoe onucaHue MapameTp

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

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

«5. EauHnubi:» EovHMUbBI N3MepeHns MUH. 1 Makc. PFSf_Unit

3Ha4YeHuI NapameTpa

MakcumaribHoe «6. BM:» Makc. 3Ha4eHne napameTpa PFSf_MaxValue
3Ha4deHue
MUHUMarbHoe «7. HIMA:» MwuH. 3Ha4yeHne napameTpa PFSf_MinValue
3Ha4deHue

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

HIMW go BIMU; «IMo mogymnto» —
3HayeHue Bepetcs No Moaynio, a
notom oTobpaxkaeTcs B COOTBETCTBMM
¢ hopmynom (2.3)

asapuliHbIl pexum «9. NMpun aBapumn:» |CwurHan Ha BbIXO4e Npu aBapuu PFSf_FailsafeMode

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

MeHto: [4. O6cnyxuBaHme]—[5.CurHanbHble Bbixogbl]—[2.Mmn./Mact./Crat. 1]— [4.Cumynauus]—

1 Ha npegenbHbIX YacToTax opMa MMMYMbCOB OTNIMYAETCH OT MeaHapa 13-3a CXeMOTEXHVKU C raribBaHUYeCKOn
pa3BA3kon. PekomeHayeTcst NPoBEpATbL CHETHYIO annapaTtypy B peXXnMe CUMYISaLUn 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 MapameTp

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

ces3aHHbIlU napamemp | «2. HasHayeHue:» |HasHayeHHbIV napameTp FSf_Assign
mMakcumarsibHasi «3. Makc.,lNu:» MakcumanbHas 4YactoTa, 'y, FSf_MaxFreq
yacmoma
MUHUMarbHasi «4. MuH., 'y » MwuHumanbHas yacTtoTa, 'y FSf_MinFreq
yacmoma
«5. EauHnubi:» EovHMUbBI N3MepeHns MMWH. 1 Makc. FSf_Unit
3Ha4yeHWn NnapameTpa
mMakcumaribHoe «6. BM:» Makc. 3Ha4eHne napameTpa FSf_MaxValue
3Ha4deHue
MUHUMaribHoe «7. HIMA:» MwuH. 3Ha4yeHne napameTpa FSf_MinValue
3Ha4yeHue
«8. Pexum:» Ncnonb3yemble 3Ha4eHus — FSf_Mode
NOMNOXUTENbHbIE UITM MO MOZYIHO
asapuliHbIl pexum «9. lNpun 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. ObcnyxmBaHue]—[5.CurHanbHble Bbixoabl]—[3.YactoTHeIn/CTat. 2]— [4.Cumynaums]

pexum cumynsayuu «2. Cumynsaums:» | BknoyeHnne cumynsaumm (BKN/BbIKM) FSf_SimMode

«3. YctaBka,l'u:» [3HaveHue gns cumynauum, My FSf_SimFreq

CTaTyCHbIN peXxum

B atom pexnme COCTodAHME BbiIXOAa [MMOKa3blBA€T COOTBETCTBME 3HAYEHUA
CBSI3aHHOW BEMNYNHBI HEKOTOPOMY YyCI10BUIO.

BapMaHTbI Ha3Ha4YeHUus, He Tpe6yrou_u/|e 3afaHnA yCcrioBuA.
e Bcerga BkntoyeH — npu BKJIOYEHHOM NMNTAaHUKM BCerga yCTaHOBJIEH YPOBEHb «1y;

e ABapusi — HaxoOuUTCs B COCTOSIHMM «1», ycTaHaenmBaeTcsi B «0» Mpu Hanuymu
coobueHun 06 aBapuu;

o I'Ipe,uynpem,qume — HaxoauTCcsa B COCTOSIHUM «1», yCTaHaBI1IMBaeTCA B «0» npu
Hanm4nm npeuynpem,ueHl/ll?l;

e ABapusi Unu npegynpexneHne — HaxXoauTCs B COCTOSIHMM «1», yCTaHaBnNmMBaeTcs B
«0» Npy HanM4Mn coobLLeHM 06 aBapun UNW NpeaynpexaeHni;

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

BapuaHTbl HasHadeHus, AN KOTOpbIX TpebyeTcsi 3agaTb MOPOroBble 3HAYEHUS
(penerHbIn pexunm):
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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 kadyecTBe MOPOroBbIX 3HAYEHWU onpeaensatTcs ABa napametpa: OnValue (rmopoe
ekrroveHusi) wn  OffValue (nopoe ebiknoveHus:). CocTositHMe BbIXxoda onpegensiercs
NOPOroBbIMU 3HAYEHNAMU U n3MepeHHon BennyunHon (Value) no cneayrouen cxeme:

a) OffValue < OnValue:
1) Value > OnValue, Ha BbIxoge ycTaHaBnueaeTtcs «1»;
2) Value < OffValue, Ha Bbixoge yctaHaBnmBaetca «0y»;
6) OffValue = OnValue:
1) Value < OnValue, Ha BbIxoge ycTaHaBnueaeTtcs «1»;
2) Value = OffValue, Ha Bbixoge ycTaHaBnmBaetTca «0»;

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

& 3ameTKa:

Ecnun nopoz ekrro4YeHuUs1 He paBeH r1opoay 8bIKTFYEHUS, MEXAY 3TUMU 3HAYEHUSMU
obpasyeTca ructepesnc. lucTepe3anc uMcnonb3yeTtcs AN YCTPaAHEHUs 4acTbIX
NepeKoYeHNi NpU ABUKEHUN BENWUYMHBI B GIU3KUX K MOPOTrOBbIM 3HAYEHUSIX.

@ [na HacTponkM NCNonb3yKTCA NapamMeTpbl:

Bbixog 1
Ha3BaHue no TekcTy MeHio KpaTkoe onucaHue MapameTp
mMeHto: [4. ObenyxunBaHue]—[5.CurHanbHble Bbixoabl]—[2.Umn./Mact./Ctart. 1]—[3.KoHdurypmposaHne]—
HasHa4yeHue «2. HasHaueHwve:» |HasHayeHHbIV napameTp PFSs_Assign
«3. Eannunubi:» EaovHuua namepeHusi noporosbIxX PFSs_Unit
3HaYeHUNn
ropoe 6KM4YeHUs «4. Bkn. npu:» Mopor BknoyeHust PFSs_OnValue
r1opoe 8bIKTYEHUS «5. BbIkn. npu:» Mopor BbIKNOYEHNSA PFSs_OffValue
3adepxxka ycmaHoeku |«6. 3ag. Bkn.,C:» | 3agepxka BKMOYEHUS, C PFSs_OnDelay
«1»
3adepxxka ycmaHoeku |«7. 3ap. BbikM,C:» |3agepka BbIKITOUYEHNS, C PFSs_OffDelay
«0»
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HasBaHue no TekcTty MeHio KpaTkoe onucaHue MapameTp

pexum «8. Pexxum:» Mcnonb3yemble 3Ha4YeHns — PFSs_Mode
NOMNOXUTENbHbIE UITM NO MOZYIHO

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

pexum cumynsayuu «2. Cumynsaums:» | BknoyeHnne cumynsaumm (BKN/BbIKM) PFSs_SimMode
«3. YctaHoBuTb:» |3HaveHue gns cumynsuum (1/0) PFSs_SimVal
Bbixopg 2
Ha3BaHue no TekcTy MeHio KpaTkoe onucaHue MapameTtp

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

HasHa4yeHue «2. HasHayeHune:» |Ha3HayeHHbINn napameTp FSs_Assign

«3. EauHnubi:» EaovHuua namepeHnsi noporoBbIxX FSs_Unit
3HavyeHun

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

ropoe 8bIKTHYEeHUs «5. BbIkn. npu:» Mopor BbIKMAYEHUS FSs_Offvalue

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

«1»

3adepxKa ycmaHosku | «7. 3ap. Bblkn,C:» | 3adepXKka BbIKITHOYEHUS, C FSs_OffDelay

«O»

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

NONOXUTENbHbIE UMK NO MOAYINO

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

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

mMeHto: [4. ObenyxmnBaHue]—[5.CurHanbHble Bbixoabl]—[4.CtatycHbin Bbixoq 3]—[3.KoHdurypmposaHne]—

Ha3HayeHue «2. HasHauyeHue:» |HasHaueHHbIV napameTp DOs_Assign

«3. Eannunubi:» EaovHuua nsamepeHusi noporosBbIxX DOs_Unit
3Ha4YeHun

ropoe 6KMoYeHus «4. Bkn. npu:» Mopor BknoyeHust DOs_OnValue

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

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

«1»

3adepxKa ycmaHosku | «7. 3af. Bblkn,C:» |3agepXka BbIKIHOYEHUS, C DOs_OffDelay

«0»

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

NONOXNUTEIbHbIE UMK NO MOAYIHO

MeHto: [4. ObcnyxumBaHue]—[5.CurHanbHble Bbixogbl]—[4.CTaTycHbIv Bbixog, 3]— [4.Cumynaums]

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 ToKoeblIl 8bIx00

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

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

K = —mx " min 26

Vmax _Vmin ( )
rge | — TeKyLllada BeJind4nHa ToKa Ha Bbixoae,

| min — MMHUManbHasA BENUYMHA TOKa Ha BbIXOAe, paBHa 4 MA,

| max — MaKcUmanbHasi Benu4ynHa Toka Ha Bbixode, paBHa 20 MA,
V  — TeKyllee 3Ha4YeHMe CBSAI3aHHOro napameTpa,

Vmin — MUHUMAaIIbHOE 3Ha4eHUe CBA3aHHOro napamMmeTpa,

Vmax — MakcumasibHoe 3Ha4yeHue CBA3aHHOro napamerpa.

B kayecTBe cesi3aHHO20 napamempa MOryT ObiTb Ha3HAYEHbI Te e BEMUYMHbI, YTO
N ANst yHUBepcarsibHOro Bbixoga B YaCTOTHOM pexume (cTp. 88).

B pacxoaomMmepe ncnosnb3yeTcd TOKOBbI BbIXO4 NACcCMBHOINO TUNa, T.€. NOAKMNIYEeHNe
N3MepuTesibHoro yCTpOVICTBa K TOKOBOMY BbIXoAy OOJIKHO ObITb BbIMOSHEHO MO CXeMe:

TokoBbIN | +

BbIXO[, _
4.90 MA 0 U=12.30B

i (&

PucyHok 2.23 - MogkniodeHne namepuTenst Toka K TOKOBOMY BbIXOAy

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

[nanasoH 3Ha4YeHnn ToKa Ha BbIXxo4e B COOTBETCTBMM cO cneuundukaumen NAMUR
or 3,8 MA pmo 20,5 MmA. 3OTO no3BonsieT OTAMYaTb OTOOpaXKeHue 3HayeHwus,
COOTBETCTBYHOLLENO MWHMMANbHOMY WKW  MaKCMMasibHOMY 3Ha4YeHUsIM  CBS3aHHOIo
napamMmeTpa OT PEeXMMa HaCbILLEHNS 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
n3ameHeHun. B pexume «no mogyrnto» 3HadyeHus BGepyTtca no moaynto. KomneHcaunoHHbIN
PEeXUM MOXET UCNonb3oBaTbCs Toraa, korga HeobxoAMMO TOKOBbLIM CUrHanom otobpaxarb
NMOTOK B YCMNOBUSAX KPaTKOBPEMEHHO BO3HMKAIOLLErO NMPOTUBOTOKA. B uMnynbcHOM pexume
oTpuuaTteribHble KOMMOHEHTbl HakanmMBalTCA W  KOMMEHCUPYITCA B  danbHenem
MOMNOXWUTENbHBLIMW  KOMMOHEHTaMn notoka. Ecnn  oTpuuartenbHble  KOMMOHEHTHI
HakannueatoTcs HenpepblBHO 6onee 60 cekyHn, BbiBOAUTCA npegynpexaeHue «! P #41
Tok:6ycbep n.» .
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BHumaHue:

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

Ona obGecneyeHus cBA3n no npoTtokornly HART TOKOBLIN BbIXOA4 AOSMKEH ObiTb
HasHayeH (onpedeneH CcBA3aHHbIM napameTp). Ecnu BbibpaH HeCUrHanbHbIN PEXMUM
TOKOBOM netnu B HacTporikax HART, 3HayeHne Toka netnu 3acuMkcMpoBaHO Ha ypoBHe 4
MA 1 He MOXeT BbITb M3MeHeHo. NogpobHee o npotokone HART cm. B n. 2.9.2.

@ [nsa HacTponkM NCNonb3yKTCA NapamMeTpbl:

HasBaHue no TekcTty MeHio KpaTkoe onucaHue MapameTp

MeHio: [4. O6cnyxuBaHme]—[5.CurHanbHble Bbixoabl]—[5.TokoBbin 4-20 MA]—

8epHymb 3a80dcKue «6. 3aBoackne BoccraHoBuTh 3aBoackme CUR_Restore_
KoagbghuyueHmsl HacTp.» koadhpuumeHThl kKanubposku Beixoda | Coefficient

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

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

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

3Ha4YeHUn napameTpa

MakcumarsbHoe «4. 20mMABIMN:» [ Makc. 3HayeHne napameTpa, CUR_Value_20mA
3Ha4yeHue cooTBeTcTBYeT TOKy 20 MA
MUHUMarbHoe «5. 4mA, HMU:» MuH. 3HaveHne napameTpa, CUR_Value_4mA
3HayeHue COOTBETCTBYET TOKY 4 MA
pexum «6. Pexxnm:» MpeobpasoBaHNSA BXOAHbIX CUR_Measuring_Mode

3HaAYEHWUIA: HET, B3ATb MO MOAYIIO
WV UMMYTbCHBIA PEXUM

yposeHb rpu asapuu | «7. MNpu aBapuun:» |CurHan Ha BbIXxo4e 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. YctaBka,MA:» |3HauyeHue ona cumynauum, mA CUR_Current

Mpn HeoGXOAMMOCTU MONb3oBaTeNlb MOXET BbINOMHUTL KanNMOPOBKY TOKOBOIO
BbiXxof4a. ATO MOXHO caenaTb C MOMOLLbI 3KPAHHOMO MEHKO UMM CEPBUCHOW Nporpammei.
Mepen HayanoM KanubpoBKM HEOBXOAMMO MOAKMIOYUTL K TOKOBOMY BbIXOQ4Y STanOHHbIN
n3MepuTenb Toka.

KanubpoBka ¢ nOMOLbIO 3KPAHHOIO MEHH0
BoinTtu B rmaBHoe MeHI0;

2. lNepentun K nyHKTY «OBCnyxunBaHne» — «CurHanbHble BbIXoabl» — « TOKOBbIN 4-20
MA» — «Kannbposka netnu» — «Hactpoutb 4 MA»;

3. HaxaTtb KHomMKy @;
4. Bbibpatb NyHKT «3TanoH,MA» 1 3anucaTb TekyLlee nokasaHne namepuTens Toka;

5. BblbpaTb nyHKT «HacTpoutb 20 MA» N HaxaTb KHOMKY @;
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6. BbibpaTb NyHKT «3TanoH,MA» 1 3anucaTtb TekyLlee nokasaHne namMepuTenst ToKa;

7. BbibpaTb nyHKT «OTKannbpoBaTb» N HaXxaTb KHOMKY @

KanubpoBka ¢ noMmoLwbio CEpPBMCHON NpOorpamMmmMbl

1. B pgpeBoBMOHOM CnNUCKE B JIEBOW YacTuM T[flAaBHOMO OKHA BblbpaTb MNYHKT
«CurHanbHble BbIXOAbl» — « TOKOBbINY;

2. B npaBon naHenn B rpynne «KanubpoBka» HaxaTb KkHomKy «Mactep
KanmbpoBKW...»;

3. CnepoBatb yKkasaHUAM «Mactepan.

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

C nomoLbI0 3KPAHHOIO MEHHIo
BoinTtu B rmaBHoe MeHI0;

Mepentn k NyHKTY «O6CnyxmBaHne» — «CurHanbeHble BbIXxoabl» — « TOKOBbIN 4-20
MA» — «3aBOACKME HACTPONKNY;

3. BblbpaTb NyHKT «BocCTaHOBUTLY N HaXaTtb KHOIMKY @

C nomMoLbI0 CepBUCHOM NporpaMmbI

1. B pgpeBoBMOHOM CnNUCKe B JIEBOWM YacTuW [NlAaBHOMO OKHa BblbpaTb MNYyHKT
«CurHanbHble BbIXOAbl» — « TOKOBbINY;

2. B npasou naHenu B rpynne «Kanubposka» HaxaTb KHOMKY «BOCCTaHOBUTbY.

2.12 BxoObI

Pacxogomepbl Bcex WCMOSIHEHMA MO KOMMOHOBKe, Kpome C, ocHauwleHbl ABYMSA
ANCKPETHbIMM BXxoaamu. Pacxogomepbl ncnonHeHnsa C He MET ANCKPETHBIX 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 HaCTPOWKU HyIS.

lMoka Ha BxO4e YCTaHOBMEH YPOBEHb NTOMMYECKOro HyMs UM NOrMYeckon eguHubl,
He BbINOSHAETCA HMKaKMX OencTBun. BbibpaHHOe OencTBME BLINOMHAETCA NpU nepexoae
curHana u3 Hynda B eauHuuy. MakcumanbHas 3agepXka Mexay YCTaHOBIEHUEM
HanpspKeHUs1 Ha BXOAE W pernctpaunen 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.nckpeTHble Bxoapl] — [2. Bxog 1] —

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

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

delicmsue «2. HasH.:» HasHauyeHHoe gencTteme DI2_Assign

2.13 Mukponepeknrodyamenu

Mukponepekniodatenn (MI1) pacrnonoxeHbl Ha nMUEBOW NaHenu MoAyns
npoueccopa nog CTeknoM (B UCMOMHEHUN MO KOoMnoHoBke C — nog rnyxon KpbILWKOW) U
obecneunBaloT 3aLLMTy OT HeXenaTenbHOro U3MeHeHMs HacTpPoWkK pacxogomepa. [ocTyn
K MIN moxeT GbITb OorpaHn4eH notpebutenem nocpencTBOM YCTaHOBKM nnombbl. MI1, B
3aBMCUMOCTW OT UCMNOSHEHUS MO KOMMOHOBKE, BbINOSHSAIOT crieaytolime yHKUMK:

2.13.1 VcnonHeHunsa no komnoHoBke |, R, S, RS, M:

MIT 1

BnokupyeT nsameHeHne HaCTpPONKN Yepes NokKanbHbIN MHTEPMENC UM No NPOTOKOSY
Modbus. Ecnu nepekntovaTtens HaxoguTcs B nonoxeHun «ON», 3anucb 3anpelyeHa. Mpu
nonbITKE 3anncu Befyllee YCTPOMCTBO NONyyYuT u3BelleHne o6 owmnbke 5 «YCTpomcTBO
3awmLeHo ot 3anucuy. Ha gncnnee coobuieHme 06 owmnbke He oTobpakaeTcs.

M 2

BnokupyeT Bxo4 B rmaBHOE MEHK U B MEHIO cymmaTopoB. Ecnu nepekrntoyatenb
HaxoauTcsa B nonoxeHnn «ON», BXxo4 B MeHK0 3anpeLleH. [Npy nonbiTke Bxo4a B MEHKO Ha
aucnnee BbICBETUTCA coobueHne «Bxog 3anpeweH! AnnapatHas 3awwmta». [On4a
paspeLlleHns BXxofa B MEHIO, NepeBeauTe MMKponepekniovartens 2 B nonoxeHne « OFF».

2.13.2 VcnonHeHne no komrnoHoBke C:

MIT 1

BnokupyeTt nameHeHmne Hactpowmkm no npotokony Modbus. Ecnu nepekntoyatens
Haxogutca B nonoxeHun «ONy», 3anucb 3anpelweHa. lNpy nonbiTke 3anucu Bepdyllee
YCTPOMWCTBO NONy4YnT nU3BeLLeHNe 06 owmnbke 5 «YCTPOMCTBO 3aLLMLLEHO OT 3arnmncmy.

MIT 2
BpemeHHo 3a,D,eI7ICTByeT (*)I/IKCI/IpOBaHHbIe HaCTpOﬁKM cBa3n. Ha BpeMA HaxoxXgeHund
nepeknw4artenda B  NOJNOXEHUN «ON», BHe 3aBMCMMOCTM OT YCTAaHOBJ1€HHbIX

nonb3oBaTesieM HAcTPOEeK CBSA3W, 3aJeWCTBYIOTCA creaylowme napamMeTpbl NpoTokona
Modbus:

MapameTp 3HayeHne
Agpec B cetn Modbus 1
CkopocTb nepegayn gaHHbIx, 6ut/c 115200
MpoBepka YETHOCTU HeT
Pexvm paboTbl KapTbl perMcTpoB driomak
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2.14 Usmepsiemble napamMempbl
2.14.1 MaccosbIn pacxoq

MaccoBbin pacxog (MassFlow) nponopunoHaneH pasHocTn a3 konebaHuin
Aatyvka (delay ) n cea3aH ¢ Temnepatypoun cpefbl (t). MaccoBbi pacxod onpegensiercs
no crefyLwmM BblpaXKeHUSM:

q = f,(delay —delay0,damping,,)- f,(t)- f (pressure)- K., , (2.7)
Q=k;-(@—-0), (2.8)
MassFlow =Kk, - Q, (2.9)

rae  f,(delay —delay0,damping,) — dyHKUMs OT napameTpa pasHOCTM a3 konebaHwi
patyuka (delay), HadanbHoro cmelweHuss Hynsa delayO0 (onpepensietca B xopde
HaCTPOMKN Hynsa cornacHo n.2.17) u napametpa AemndupoBaHUs MacCOBOrO
pacxoga (damping, );
f,(t) — dyHKUMSA KOppekuMM MaccoBOro pacxofa, CBA3aHHas C XXEeCTKOCTbIO

n3mepuTenbHbIX TPYOOK AaTymka, NponopunoHanbHas TemnepaType cpegbl t;

f,(pressure) — yHKLMSA KOPPEKLIMM MACCOBOrO pacxofa OT AABIEeHUs cpeapbl;

K acor — KOIDPULMEHT KannMbpoBKn pacxopa, onpeaensercs B npouecce NponmBkn

pacxogomepa;

( — MacCOBbIN pacxo BO BHYTPEHHUX eauHULax namepeHus (kr/v) 6e3 koppekuuu;

Ky» D — KOIMMUUMEHTbI JIMHEMHON KOPPEKUUM XapaKTepUCTUKU MacCOBOTO

pacxoa (HaknoH u cMeLleHmne);

Q — maccoBbI pacxod BO BHYTPEHHUX eAnHULAX N3MEPEHUS C YHETOM SIMHENHOW
KOppeKLMM;

Kt — KOSMMPULUMEHT nepecyeTa U3 BHYTPEHHUX eQnHUL, MaccoBOro pacxopa (Kr/4v)
B BblOpaHHbIE CUCTEMHbIE.

2.14.2 INnoTHOCTb

MnotHocTb cpeapbl (Density) dyHKUMOHANbHO 3aBUCUT OT YacTOTbl KonebaHwui
Aatyuka ( frequency ). JononHUTENBHO, YYNTBIBAETCH BNUSIHWE TemMnepaTtypbl U3amepsieMon

cpeabl  (t). B xope 3aBoackonM  KanuMbpoBKM  pacxogomepa  OonpenenstoTcs
nHomeuayanbHble koagduumeHTtol (K1, K2, D1, D2). Pac4yeT nnoTHOCTM NpOM3BOAUTCS MO
CrneayoLWnm BblpaXXeHNsIM:

d = f_(frequency,t, K1, K2, D1, D2, damping ), (2.10)
p=k,-(d-dy), (2.11)
Density =K,,;.- 2 » (2.12)

rae fp - (*)yHKLI,I/IFI pacyeTta nJyIoTHOCTHU, pe3yribratomMm KOTOpOIZ ABNAETCA NINOTHOCTb

cpeabl BO BHYTPEHHUX eamHuuax, 6e3 koppekumn d (Kr/m3);
damping,, — Bpems AemncupoBaHns USMepeHust NIIOTHOCTU (C);

L — MNIOTHOCTb, C YYE€TOM JIMHEMHOW KOPPEKUMN BO BHYTPEHHUX eauHuULax
namepeHus (kr/m3);
k,, dy — KO3MPUUMEHTbI JIMHENHON KOPPEKUMM XapaKTepUCTUKU MNOTHOCTU
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(HaKMoH n cmeLleHne);
Kt — KO3MMULUMEHT nepecyeTa U3 BHYTPEHHUX eauHWL, MNoTHOCTM (Kr/m3) B

Bbl6paHHble CUCTEMHbIE.

2.14.3 Temnepartypa

TemnepaTypa cpegbl (Temperature), npeactaBneHHass B BblIOpaHHbIX CUCTEMHbIX
eQuHULax ¢ 3agaHHbIM BpeMeHeM AeMndumpoBaHus, onpegenseTcsa no popmyne:

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

roe f, — dpyHKUMA pacyeta Temnepartypbl, NepBbiM MapameTpoM KOTOPOW sABMNSAeTCs

nHerHas PYHKUUA OT U3MEPEHHOro 3HadYeHnsa Temnepatypsbl t (°C);
K, ,t, — KO3 PULMEHTbI NIMHENHOW KOPPEKLUN TeMnepaTypbl (HAKMOH N CMeLLieHne);

damping, — Bpems aemndunposaHus TemnepaTypsbl (C);
units, — KOA eauHUL, N3MEPEHUS, KOTOPbLIN CITYXUT AN nepecyera Temnepartypbl 13
BHYTpeHHUX eanHuy, (°C) B BblIbpaHHbIE CUCTEMHbIE €ANHULbI U3MEPEHNS.

2.14.4 O6beMHbIN pacxoa

O6bvemHbIn pacxoq (VolumetricFlow), npeacraBneHHbI B BbIOpaHHbLIX CUCTEMHbIX
eQuHULAaxX U3MepeHus, onpegensaeTcs no cneayowlen dopmyne:

V= Q , (2.14)
Yol
VolumetricFlow =k ., - K, (v =V, ), (2.15)

rae v —obbeMHbI pacxod 6e3 Koppekunn Bo BHYTPEHHUX eanHuuax (M3/4);
K,,V, — KO3(pULMEHTbI NMHENHOW KoppeKuun obbemMHoro pacxopa (HaknoH u

CMeLleHune);

K,nie — KO3(DULIMEHT nepecyeTa U3 BHYTPEHHUX eanHUL, o6beMHoro pacxopa (M3/4)
B BblOpaHHbIE CUCTEMHBIE.

2.14.5 lNpuBeaeHHas NNOTHOCTb

MpueeneHHaa nnoTHocTb (REFDensity ) MOXeT umeTb (pUKCMpoOBaHHOE 3HadeHue

UIN BbIYUCAATBCA MO NUHEMHOMY 3aKOHy. [NogpobHoe onncaHme n HacTpoKrKa BblYUCEHUS
npuBeaEHHON NNOTHOCTU NpmBoAnTCcH B N.2.15.3.

2.14.6 lNpuBeaeHHbIN 06BbEMHbBIN pacxoa

MprBeaeHHbI OOBEMHBIN pacxod BO BHYTPEHHUMX eAMHMUax onpeaensietca us
maccoBoro pacxoga (Q) v npuBedeHHOW NNOTHOCTU (p,, ). [NpvBedeHHbIn O06bEMHbIV

pacxop, B BbIOpaHHbIX CUCTEMHbIX eQUHMLaX BbIYMCASIETCA MO criegytowen hopMyne:

CorrectedVolumeFlow = k i, (2.16)

unit ’
ref

rae K, — KoapduumneHT nepecyeta U3 BHYTPEHHUX eAMHUL, NPUBEAEHHOTO 0OGbEMHOrO
pacxoga (Hv®/4) B BbIGpaHHbIE CUCTEMHBIE.

MprBeaeHHbI 0OBEMHBIN pacxoq He UMeeT OTAENbHOW PYHKUUN IMHENHON
Koppekuuu. NMogpobHee o npneBegeHHOM 06beMHOM pacxoge cMm. B n. 2.15.3.
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2.14.7 NaBneHune

[laBneHne He un3MepsieTca pacxO4oOMepoM, a BBOAUTCHA CHapyXu. CnocoObbl
BBejeHUs1 AaBneHnsa onucadsl B n. 2.15.5.

2.14.8 CucTeMHble eauHULbI U3MEPEHUS

Cpean napameTpoB pacxogomMepa MMeeTcsi rpynna, KoTopasi HasblBaeTcst
«CuUcTeMHbIe eauHNLbI U3MEPEHUsI». ATU NapaMeTpbl crieaytollee HasHavyeHue:

e B aTMx eguHMuax npoucxXoauT BbIBOA4 HA WHOMKATOP pe3ynbratoB M3MeEpPEHUs
(maccoBbIl pacxoq, 06beMHbIV pacxoa U T.4.);

e B 9TMx eguHMuax BO3BpALLAlOTCA OCHOBHblE UM3MepsieMble  MNapameTpbl
pacxogomMmepa no npotokony Modbus.

e [lpy cmeHe HasHa4yeHHOro napameTpa Ans BbIXOAOB, OTCeYKM M T.4. (Besde, roe
TpebyeTcs ykazaHue efuHUL U3MEepPEHMs1) MO YMOSHaHMIO UCNOMb3YTCA e4UHULLbI
N3MepeHus, BbIbpaHHblE CUCTEMHbLIMM.

@ [na HacTponKM NCNonb3yKTCA NapamMeTpbl:

HasBaHue no MeHio KpaTkoe onucaHue MapameTp
TeKCTy

MeHto: [4. ObcnyxuBaHme] — [2.MmaBHble NepeMeHHbIe] —

«2. Eg.mac.p» |EguHuubl maccoBoro pacxona UnitMassFlow
«3. En.06.p» EovHnubl o6bemHoro pacxoga UnitVolumeFlow
«4. Ep.nnot.» EavHnubl nnoTHOCTM UnitDensity

«5. Eg.temny» EovHuubl Temnepatypsbl UnitTemperature

«6. Eq.np.n.» EaovHMUbI NNOTHOCTK, NpuBeAeHHON K HY UnitReferenceDensity

«7. En.n.o.» EovHnubl o6bemMHoro pacxoaa, UnitCorrectedVolumeFlow
NPVBELAEHHOIO K HOPMarbHbIM YCIOBUSIM
(HY)

2.15 Hacmpolika usmepeHus

B xoge paboTbl pacxogomep C MOMOLLbIO AaTyMKa PernMcTpupyeT CBOWCTBA MOTOKa
cpeabl WM npeobpasyeT UMX B 4YMCNOBble  3HadeHusi. [pouecc  BblYMUCIIEHUS
KOHdpUrypupyetcs.

2.15.1 Omceyka

OTceuka pacxopa

C nomoLlbo OTCEeYKM pacxoda nonb3oBaTeNnb MOXET 3adaTb MUHMMarnbHoe
AONyCTUMOE 3HadYeHne OOHOro U3 rnapamMempos NoToka (3awmTa OoT OoWwMbOOoYHOro y4yeta
pacxofa npuv rmapaBMyecknx yaapax u HexenaTerbHbIX KpaTKOBPEMEHHbIX PryKTyaunsax
noToKa):

e MaccOBbIW pacxop;
e 0OBLEMHbBIN pacxop;
e O0OBLEMHBIV pacxoa, NPUBEAEHHbIN K HOPMarbHbIM YCIOBUSAM.

MexaHn3m oTceykn paboTaerT, ecnu 3Ha4YeHne ypoeHs oTcedkn BonbLue Hyns.
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Ecnn HasHaveHHbIN napamemp, B3ATbIA NO MOAYMO, MPUHUMAET 3HAaYEHNEe MeHbLUe
3aJaHHOro ypoeHsi, Torga 3Ha4YeHUs MaccoBOro, 06bEMHOro 1 NPUBEAEHHOTO 06BbEMHOro
pacxofoB MPUHUMAOTCA PaBHbIMU HYMIO Ha BPEMs, HE MeHbluee ONUTENbHOCTU WOK-
maumepa. B panbHenwem pacxofbl CYMTAOTCA pPaBHbIMM HYMO A0 TeX nop, noka
Ha3HayeHHbIM napameTp He npeBbicuT 150% OT ypPOBHS OTCEYKMN.

BHumaHue:

B pexume Modbus MMI ypoBHM OTCEYKM MacCCOBOrO M OOBLEMHOrO pacxoga
KOHpUrypupytotcs otgensHo. B Bbibope, no kakomy napameTpy onpenensTb
OTCEYKY, NnpeuMyLlecTBO OTAaeTcs MacCoBOMY pacxody. T.0. ecnv  3ajaHbl
HEHyneBble YPOBHM OTCEYKM AN MACCOBOro M OO6BbEMHOro pacxoga, MexaHusm
oTceuvkn bygeT pabotaTb MMEHHO MO MAaccoBOMY pacxogy. Ecnn Tpebyetcs, 4TobbI
oTceyka paboTtana no o6bLEMHOMY pacxody, HY>XHO YCTaHOBUTb YPOBEHb OTCEYKMU
ANS MacCoBOro pacxofa paBHbIM HYIHO.

@ Ons HaCTpOIZKM MCnonb3yrOTCA NapamMeTpbl:

Ha3BaHue no TekcTy MeHio KpaTkoe onucaHue MapameTp
MeHto: [5. basoBble dyHkuuKn] — [2.0T1ceudka] — [2.0Tceuka pacxoga] —
napamemp «2. HasH.:» HasHayeHHbIn napameTp AssLowFlow_CutOff
«3. EauHnubi:» EaovHuubl namepenunsa noporosoro [ AssLowFlow_Unit

YPOBHS

ypoBeHb «4. YpoBeHb:» MoporoBbI YpoBEHb ValLowFlow_CutOff

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

OTceyka NNOTHOCTU

C nomoLlblo OTCEYKM MIIOTHOCTM MoNib3oBaTerlb MOXeT 3agaTb MUHUManbHoOe
AO0MNyCTUMOE 3HayYeHne NMOTHOCTU. Ecnu mamepeHHoe 3HaveHuMe MAOTHOCTU OKaXKeTCs
MEHbLLE YPOBHS OMCEYKU MIOMHOCMU, UBMEPEHHOE 3HAYeHNe NIIOTHOCTU OyaeT NPUHATO
paBHbIM Hyno. [lpn 3TOM 3HA4YeHUs BCEX PacCXO4oB Takke OOHynATca (MaccoBblIw,
06bEeMHbIV, NPUBEAEHHBI OOBEMHbIN).

MexaHn3m oTceykn paboTaeT, ecnvm 3HadeHne ypoBHSI OTCEYKM MIOTHOCTM Gonblue
Hynsa. [pn yCTaHOBKE ypOBHS OMCEYKU MIIOMHOCMU PaBHbIM HyJO, MEXaHW3M OTCEYKM
paboTaeT nHa4ve (PeXnm orpaHMYeHnst NIOTHOCTN):

e 3HaueHWe NIOTHOCTM ByaeT orpaHuyeHo yposHeM 0,1 kr/m® (npu p < 0,1= p = 0,1);

e OrpaHuyeHve MMOTHOCTU He OKasblBaeT BMUAHWA Ha BblYUCIIEHME MacCOBOro
pacxopa.

y,OOGeHb omceydKu rniiomydocmu 3agaeTcd B meKywux eduHuuax rniomHocmu.

B HeKkoTOpbIX cryyasx npuv W3MEpPeHUM MaccOBOrO pacxoga rasa creayet
yCTaHaBN1BaTb ypPO8EHb OMCEYKU MI0MHOCMU PaBHbIM HYIHO.

@ [na HacTponkn UCNonb3yrTCA NapaMeTpbl:

HasBaHue no Tekcty MeHtio KpaTtkoe onucaHue MapameTp

MeHo: [5. BasoBble dyHkUUKN] — [2.0Tceuka] — [3.0Tceuka NNoTHOCTU] —

mekyujue eOuUHUUbI «2.EanHnubi» EovHMubl namepeHuns nioTHOCTH UnitDensity
nnomdocmu
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HasBaHue no TekcTty MeHio KpaTkoe onucaHue MapameTp
ypOBEHb OMceyKU «3.YpoBeHb» 3HaveHne ypOBHSA OTCEYKU DensityCutoff
nnomHocmu NAOTHOCTU

2.15.2 JluHeliHasi KOppeKyus

Ana obecneyeHns BO3MOXHOCTW KanubpoBkM, B pacxogomepe peanu3oBaHa
DYHKUNA NUHENHOW KOppeKuun. XapakTepPUCTUKY FIMHEMHOW Koppekumn obpasytoT aBa
KO3 PULUMEHTA — HAKMNOH U CMeLleHne. 3aBockue 3HavyeHus AN napameTpoB HakroHa
«1», Ana napamMeTpos cMmeLleHns «0».

JINHENHYIO KOPPEKLMIO UMEIOT CreayloLme namepsieMble napameTpsbl:

e MaccoBbi pacxog;

e Ob6beMHbIN pacxos;

e [1NOTHOCTB;

e TemnepaTypa.

MoapobHoe onncaHue n3MepsiemMbix NapamMeTpoB NpueoanTcs B n.2.14.

OnucaHve npouenyp BblYUCIEHUA KOIPPULMEHTOB  JIMHEMHOW  KOPPEKLUN
npuBoauTCs B pasgerne 5.

é BHumaHue:

M3meHeHMe napamMeTpoB  JfIMHEMHOM  KOPPEKUMW  Hamnpamy  BNUAeT  Ha
METPOSIOrMYECKNE XapakTEPUCTUKN pacxogomepa.

N3meHeHne KoahPULUMEHTOB NMMHENHON KOPPEKLMM OOIMKHO NPOM3BOANTLCS TONMbLKO
no npouenypam, onvcaHHbIM B pasgene 5.

Jio60e nameHeHne napameTpoB JIMHEMHON KOPPEKLUN OOSMKHO OTpaXaTbCsl B
nacnopTte Ha pacxogomep.

@ Ons HaCTp0I7IKVI MCcnonb3yrTCA NapamMeTpbl:

HasBaHue no MeHI0 KpaTkoe onucaHue MapameTp
TEKCTy

MeHto: [5. BasoBble dyHKUMM] — [6.JInHEenHas koppekums] —

«2. Mac.p. K:» | KoadduumeHT HaknoHa maccoBoro pacxoga | MFactorMassFlow

«3. XO0,Kr/4:» CwmelleHre MaccoBOro pacxoga MOffsetMassFlow

«4.06. p. Ki» | KoadhdpumumeHT 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

100 3124.0000.00 PO



000 «3nMertpo Npynn», 2022 Cuetumkn-pacxogomepbl Maccosble AJIMETPO-®nomak

HasBaHue no MeHi0 KpaTkoe onucaHue MapameTp
TEKCTY
«8. Temn. K:» |[KoadhdpuumneHT HaknoHa Temneparypbl MFactorTemperature
«9. X0, °C:» CwmeLlleHve Temneparypbl MOffsetTemperature

2.15.3 Hacmpolika ebiqucrieHus rnpueedeHHoU niomHocmu

3apgava yyeta pacxoga TpebyeT eaumHyro 6asy ONA UCYMCNEHMS KOnM4yecTBa
BELlEeCTBA B pPasNU4HbIX YCMOBUSAX: HA HAaMOPHOW CTaHUuKW, B Y3ne Yy4yeTa, Ha
npuHUMaroLlen ctopoHe u T.4. B kayectBe eamHon 6asbl mMoryT ObiTb BbibpaHbl NMbo
Macca BellecTBa, NMMb6o obbem Npu onpeaeneHHbIX OAMHAKOBLIX YycrnoBusx. MaccoBbin
pacxoq SBNSETCA MepBUYHbIM MapaMeTpoM ANA pacxogoMepa, TO eCTb U3mepsieTcs
HenocpeacTBEHHO, B TO BpeMsi Kak OObEMHbIA pacxoq Npu 3afaHHbIX YCrnoBusax Tpebyet
BbIYMCINEHNA NPUBEOEHHON MNIIOTHOCTM, T.€. NMOTHOCTM NPWU 3adaHHbIX ycrnosusax. Torga
06beM B 3TUX YCNOBUSIX:

V, =—o, (2.17)

e m — Macca BellecTsa,
p3y — NIOTHOCTb, NpMBeAEHHas K 3afaHHbIM YCITOBUSAM.

lMNoTHOCTb BellecTBa 3aBMCUT OT €ro CBOMCTB U Temnepartypbl. [10aToMy noHsTue
«NpUBEOEHHas NNOTHOCTb» MNoApasyMeEBAET «MNSIOTHOCTb BeELIECTBa, MNPUBEAEHHAA K
3ajaHHoOn Temnepartypex». [na pacyeta npuBeeHHOW MNNOTHOCTM HeobxoouMmo 3agaTtb
Koa(pdpUUMEeHThI, onpeenstowmne CBOMCTBA BellecTBa W Temnepartypy, A1 KOTOPOW
onpegensieTcs 3HayeHue NroTHOCTH.

3Ha4vyeHne HpMBe}J,eHHOVI NSIOTHOCTU MOXET ObITb rnorsriy4eHo nBymM4 criocobamu:

e  PuUKCMpPOBAHHOE 3HAYEHUE
lMonb3oBaTenb 3agaeT MoCMOsHHOE 3Ha4YeHUe NPUBEAEHHON NNOTHOCTMU;

e Pac4yeTHOE 3Ha4YeHue
Monb3oBaTenb 3agaeTt koadduumeHTol A, B, ty Ana pacyeta npuBegeHHON NIIOTHOCTU MO

dopmyne:

Py =p- 1+ A-At+B-AL?), (2.18)
At=t—t,, (2.19)

rae  p3y — NIIOTHOCTb, NpBeAeHHas K 3a4aHHbIM YCITOBUSAM,
p — TeKywee M3MepeHHoe 3Ha4YeHne NIIOTHOCTU (MAOTHOCTb B TEKYLLMX YCIOBUSAX),
t — unamepeHHas TemnepaTypa XngkocTtu,
tp — Temnepartypa Ons 3aJaHHbIX YCIOBUN,
A — NHEeWHbIN KO3 PULUMEHT KoppeKLuu,
B - kBagpaTU4HbIM KO PUUMEHT KOPPEKLNN.
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@ [nsa HacTPonKM NCNONb3YKTCA NapaMeTpbl:

Ha3BaHue no TekcTy MeHio KpaTkoe onucaHue MapameTp

MeHto: [5. basoBble coyHkunn] — [3.MpmnBea. NNOTHOCTb] —

criocob nonyveHus «2. Tun:» DurKCMpPOBAHHOE UIM pacyeTHoe ModeRefDensity
3HayveHve

MeHto: [5. basoBble yHkunn] — [3.MpuBea. nnotHocTb] — [3.MapameTpsbl ...] —

«2. Eq. np.n.:» EovHuubl nsmepeHms FixUnitRefDensity
PUKCMPOBAHHOIO 3HAYEHNS
rnocmosiHHoe 3HavyeHue | «3. 3HaveHune:» durKCMpoBaHHOE 3HAYEHNE FixedRefDensity
to «2.10,°C:» Temnepatypa, K KoTopon npusognTca | RefTemperature
NAOTHOCTb
A «3. A» JInHenHbIN KO3 PULMEHT Ans Alfa
pacyeta
B «4. B:» KBagpatunyHbi koadburumeHT Ans Betta
pacueta

2.15.4 [lemnicbuposaHue usmepsieMbix 3Ha4eHul

B anekTpoHHbIX cpeacTBax W3MepeHWst MNPUCYTCTBYKOT LWYyMbl pas3HOro poaa
(aneKkTpoMarHUTHblE, MeXaHW4Yeckue), Bbi3blBatolimMe KonebGaHUsi MrHOBEHHbIX 3HaYeHWi
N3MepsieMON BEeNUYUHbI BOKPYr cpeaHero (OeWCTBUTENbHOro) 3HadeHust. PyHKums
AeMNrpoBaHNs NO3BONSET YMEHbLUATb pa3bpoc MrHOBEHHbIX 3HAYEHUI, YTo obrneryaet
BOCMNpUATNE pe3yrbTaToB U3MEPEHUI U MO3BONSeT u3bexaTb NOXHbLIX cpabaTbiBaHW
aBTOMAaTUKKN, UCMONb3YOLLEN NoKasaHUsa pacxogomepa.

Bpemsa peakumn Ha nameHeHue napameTpoB npolecca Npu 3TOM yBenMynBaeTcs C
yBeNnMYeHNeM epemeHu 0emrgpuposaHusi. NapameTp gpems demrghuposaHus NOKa3bIBaET
BpeMs, 3a KOTOpOe UW3MeHeHMe nokasaHunm pacxogomepa gocturHetr 90% ot
AENCTBUTENBbHOMO M3MEHEeHUs napameTpoB npouecca. JemndgupoBaHne peanns3oBaHO B
Bnae gunsrpa ¢ 6€CKOHEYHOM MMMNYITbCHOWN XapakKTEPUCTUKON.

[emndurpoBaHMe BLINOMHAETCA HA CaMOM Ha4yanbHOM 3Tane o0paboTkM OaHHbIX U
BCE BHYTPEHHME YHKLUMM, KOTOpble WCMONb3ylT MOKasaHus pacxoda, MNOTHOCTU U
TemnepaTypbl (KPOME YCTaHOBKW Hyns) UCMOMb3YT yXe OeMnUPOBaHHbLIE 3HAYEHUS.
MoapobHee onucaHo B N. 2.14.

[emndvpoBaHne npuMeHsieTcs (U OTAENbHO HACTpamBaeTcsl) Ans CrnenyrLmX
napameTpoB:

e pacxop (NpoucxoauT AeMndMpoBaHWE MaCCOBOrO, 0OGLEMHOro M NPUBEAEHHOIO
06BEMHOI0 pacxofa; MacCoBOro U 0GLEMHOMO pacxofa OTAENbHbIX KOMMNOHEHTOB);

® [JIOTHOCTDb;

e TeMmnepaTypa.
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@ Onsa HacTpoMkn NCNonb3yKTCA NapaMeTpbl:

Ha3BaHue no TekcTy MeHio KpaTkoe onucaHue MapameTp
MeHto: [5.basoBble dyHKUUKN] — [5.CucTtemMHble napam.] —
epemsi «2. Jemnd.not.,c:» |Mpu cTyneH4YaTom nameHeHnn pacxoga — | FlowDamping
demrighuposaHusi BpeMSs1, 3a KOTOPOe MoKa3aHus pacxoga
rnomoka pocturator 90% oT ycTaHOBMBLUErOCsA
3HayeHus
epemsi «3. emnd. nn.,c:» |MNpu cTyneH4YaToM n3ameHeHnn nnoTHocTn | DensityDamping
demrighuposaHusi — BpeMs, 3a KOTOPOe NnoKasaHus
rniomHocmu nnotHocTn gocturatoT 90% ot
YyCTaHOBUBLUErOCHA 3HA4YEHMUS
epemsi «4.Jemnd.temn,c:» |Mpu cTyneH4yaTomMm nsamMeHeHnn TempDamping
demrighuposaHusi TeMmnepaTypbl — Bpemsi, 3a KOTopoe
memrepamypsbl nokasaHusa temnepatypbl gocturaet 90%
OT YCTaHOBMBLLErocs 3Ha4YeHUs
2.15.5 KomneHcauus enusiHusi 0aerieHusi usmepsieMol cpeohbl
B pacxogomepax OJJIMETPO-®nomak peanu3oBaHa QYyHKUMS KOMMNEHcaunm

BNUSIHUS JaBMNEeHUs U3MePSIEMON Cpedbl Ha MokasaHus pacxoda M MAOTHOCTU. PyHKUMS
KOMMeHcauMm aBTOMAaTUYECKM KOPPEKTUPYET W3MepsieMble 3Ha4YeHusi pacxoda W
MAOTHOCTM B COOTBETCTBUM C MW3MEPEHHbIM WU YCHOBHO-MOCTOSIHHBIM  3HaYEeHUEM
AaBreHns namepsiemMmon cpesbi.

PyHKUMA KOMMNEHCAUUN BNAHNS OABNEHNA MOXET ObiTb BKIIHOYEHA UMW OTKITOYEHA
yepes3 3KpaHHOE MEHI0 MK 4Yepe3 undpoBon UHTepdenc. PaspeweHue KoMmmneHcauuu
BKINIOYAET KOMMNEHCaLNI0 OQHOBPEMEHHO ANdA pacxoda v Ans NNoTHOCTY.

[laBneHve ans kKomneHcaumm MoXeT OblTb ONpeaeneHo crneayrLmMMmmn crnocobamu:

e BBOA YCNOBHO-NOCTOSIHHOIO (CPMKCMPOBAHHOMO) 3HAYEHUS] Yepe3 IKPaHHOE MEHI0
unm yepes umdposon nHtepdenc no npotokonam Modbus nnum HART7.

e 3axBaT gaBneHus ¢ BHewHero gartyuka no HART. [JocTynHO TOMbKO Ansi NpoToKona
HART7 (Npn 3TOM aTyuK AaBNeHUs MOXET MMeTb Bepcuto npotokona HARTS mnnu
HART?7).

YcnogHo-nocmosiHHble 3Ha4yeHusi 0aerieHusi BBOAATCA B eOuHuuax U3MepeHUs
uKkcupo8aHHO20 OasrieHUsT U NepecUMTbIBaOTCS B eOUHUUbI U3MepeHUs pacxodomepa.
3axBayeHHble no npotokonly HART 3HayeHus Takke nepecyUTbIBaOTCA U3 eauHuL
AaTtyvka gasrneHust B eQUHUUbI UsMepeHusi pacxodomepa. Tekyuwee 3HadeHue OasrieHus,
npuMeHaemoe A5 KOMMNeHcauun, AOCTYMHO [Afs MNpOoCMOoTpa 4Yepe3 3KPaHHOE MEHH0
«basoBble yHKUMM — KomneHc. gasneHna — [laBneHue», a Takke Mo MpoToKonam
Modbus nnn HART.

[donyctnmMbln  OuManasoH BBOAUMBbIX AN KOMMEHCauuuM 3HadYeHun [OaBneHus
coctasnset -0,1..99,0 MlMa. Ecnu ycriogHo-nocmosiHHoe nnu 3axsadeHHoe No npoTOKony
HART 3HadeHue OaBreHusi okasanocb BHE OOMYCTUMOro AmanasoHa, byaer npuMeHeHo
orpaHuyeHue.

Mpn npomsBoacTBe pacxogomMepa W3roTOBUTENEM YCTaHaBNMBAETCA 3HadYeHue
MakcumasibHo20 0ornycmumoeo OaerneHuss 0amyuka. OTO 3Ha4YEeHMe yKa3aHo B NacnopTe u
Ha MHopMaunoHHON Tabnnuke gaTtumka (Pmax); Takke ero MOXHO CYMTaTb C MOMOLLBHO
3KpaHHOro MeHo pacxogomMmepa unu cepsucHon nporpammont ang MNK.
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Ecnun mekywee 3HadeHue OasrieHusi, NnpuMeHsemoe 4119 KOMMNeHcaLumu, npesbIaeT
3HayeHne MakcumarsibHo Qorycmumoao OaeneHusi Oamdyuka, ©OygeT YCTaHOBMEHO
npegynpexaeHue npouecca «! P #88 [asn. > Makcy.

@ [nsa HacTponKkM NCNonb3yKTCA NapamMeTpbl:

HasBaHue no TekcTty MeHI0 KpaTkoe onucaHue MapameTp
MeHio: [5.bazoBble dyHKUUKN] — [8.KomneHc. no gaen.] —

paspeweHue «2.KomneHc.» Paspelwaet unu 3anpewaet npumeHeHue |PressCompensEnable
KoMmeHcayuu KOMMeHcauum No AaBneHmto

eOuHuybl usmepeHusi |«4.En.nasn.» EovHuubl nsmepeHmns gaBneHus UnitPressure
pacxodomepa pacxogomepa

mekyuwee 3Ha4yeHue | «[daBneHune» lMpocmoTp TekyLlero gaBneHns, B eq. Pressure

daerneHusi pacxogomepa

ucmoyHuk daenerus | «3.Act.o:» BbI6op MCTOYHMKA 3HAYEHUIN JaBNEHUS PresSourceSelect

MeHto: [5.basoBble dyHkumm] — [8.KomneHc. no gaen.] — [5.Hactponka nctoy.g.] —

eOuHuUUbI «2.EguHnLbi» EovHuubl nsmepeHus, B KOTOpbIX FixPressureUnit
guKkcuposaHHO20 BBOAWTCS YCITOBHO-MOCTOAHHOE

OaeneHus (dbukcnpoBaHHOE) AaBneHne

YC/108HO-MOCMOSIHHOE | «3.3Hau.:» BBoa ycnoBHO-NOCTOAHHOrO AaeneHus, B | FixPressurelnput
(¢pukcuposaHHoOE) eguHuLax UKCMPOBaHHOMO AaBeHns

3Ha4YyeHue 0asrieHusl

MeHto: [3.MHdopmauus] — [2.CeHcop] —

MaKkcumarbHoe «Pmakc.,MlMa» |MakcumarnbHoe gonycTuMoe AaBrneHne MaxPressure
donycmumoe cpeabl ons garyuka, Mla
OaerneHue damyuka

3axBaTt gaBneHus no HART

[laBneHne ans KoMneHcaumm MOXeT ObiTb MONy4YeHO pacxo4oMepoM OT AaTyuvka
AaBNeHust NyTeM «NPOoCnyLIMBaHUA» akTMBHOCTU Ha wnHe HART (3axBat n pa3bop naketa
AaHHbIX OT gaTtymka gasneHus). [na a1oro gartyvk gaBrieHus OOMmKeH OblTb MOAKIHYEH
CornacHoO cxeme Ha pucyHke B.4 (npunoxeHue B).

[aTuvK gaBneHnsa MOXeT UMEeTb Bepcuto npoTtokona kak HARTS, Tak u HART7.
CyLuecTBYIOT ABa OCHOBHbIX pexuma paboTbl (oyHKLMM 3axBaTa AaBleHUs:

e 3axBaT OTBETOB [faTymka pdaBneHua Ha 3anpocbl Mactep-yctponictea (ACY,
KommyHukatop, NK ¢ HART-mogemom n 1.4.);

e 3axsar Burst-coobLieHnn oT gaTyvMka AaBreHus, HaxogsLlerocsi B MOHOMOSIbHOM
(Burst) pexume.

Bbibop pexuma 3axeaTa NpPoOM3BOAUTCS B paMKkax Bblbopa ucmoyHuka OaerneHusl
(oba BapuaHTa 3axBaTa MPUCYTCTBYIOT B CMUCKE WCTOYHWKOB [aBMeHWsi BMeCTe C
BapMaHTOM «(PMKCUPOBAHHOE 3HaYEHMEY ).

B pexwume 3axBaTa OTBETOB [aTyvka [aBNeHUs Ha 3anpocbl macTtepa Tpebyetcs
naeHTUdUKaumsa yCcTpPoCTBa-UCToYHMKA CoobLEeHns, T.K. Ha ogHol wuHe HART moryT
HaxoaMTbCS HECKONbKO AaT4YMKOB AaBreHusi. BoiGop Hy)XHOro aatymka npou3BoAMTCS Mo
NOEHTUMDUKALUMOHHBIM OaHHBbIM YCTPOWCTBA-UCTOYHMKA COO6LEeHNs. K 3TUM  [AaHHbIM
OTHOCHTCS crieaytoLme napameTpbi:
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e K00 pacwupeHHo2o0 muna ycmpoucmea (Expanded Device Type)
e udeHmugukamop ycmpoucmea (Device ID)

Kod pacwupeHHo20 muna ycmpolcmea Ha KOHKPETHYH MOoAesb AaTynka AaBrneHus
MOXHO HanTn B cneundukaumm HART (HCF_SPEC-183, Table 1). BBoaumoe 3HayeHue
AOIMKHO copepxaTb He 6onee 15 3Havawmx 6GuT (CTapwum 6uT paBeH Hynt). [Ansa aToro,
nepea BBOAOM B YCTPOMWCTBO, B TabnMMYHOM 3Ha4eHMM criefyeT 3aMackmpoBaTb CTapLumi
ouT.

Ndenmugbukamop ycmpolicmea, OObIMHO cOBMagaeT C 3aBOACKMM HOMEPOM
ycTponctBa. Ecnu udeHnmugukamop ycmpolicmea 3apaTb HyneBbiM 3HadeHuem, byayT
3axBaTbiBaTbCs COOOLIEHNsI OT BCeX AAaTYMKOB C 3afaHHbIM KOOOM pacliupeHHo20 mura
ycmpoucmea, 6e3 punstpaumm no udeHmugukamopy ycmpoticmea.

B pexume 3axBata Burst-coobuieHun He TpebyeTcsa maeHTumnkaumsa yctponcTsea-
NCTOYHMKA coobLieHus, T.K. HA ogHoM WwuHe HART He MoXeT Haxoautbest 6onee ogHoro
yCTpOWMCTBa B MOHOMOSMbHOM (Burst) pexume. B aTom pexume 3axBaTtbiBatoTCs Bce Burst-
coobuweHnn 6e3 dunsTpaumm nNo KOOy pacWupeHHo20 murna ycmpolicmea W
udeHmugukamopy ycmpoucmea.

OO6wwme napameTpbl KOHUIypaLUKN pexnma 3axesata AaBneHus:
e HOMEpP KOMaHObI
e HoMmep crioma OaHHbIX
e malmaym 3axeama
e 108edeHue npu 803HUKHOBEHUU oWUbKU 3axeama

MocnegHnn 1 rnaeBHbIM dTan UNbLTPaUUK 3axBayeHHOro CoobLeHNs - NpoBepKa
HoMepa KOMaHObl, OXuOaemMon B 3axBaTblBAEMOM MakeTe [aHHbIX, a TakkKe Howmepa
crioma OaHHbIX B KoMaHge. [llogaepxuBaemMble KOMaHAbl M AOOCTYMHbIE ANA KaXaow
KOMaHAbl COTbl JAaHHbIX:

Cror Komanga
1 2 3 9 33
1 PV Tok, MA PV Cnot 1 Cnort 1
2 % OmnanasoHa SV Cnort 2 Cnort 2
3 TV Cnot 3 Cnot 3
4 QV Cnot 4 Cnot 4
5 Cnot 5
6 Cnot 6
7 Cnot 7
8 Cnort 8

Mpumep: gaTyMK OaBneHUs CKOHUrypupoBaH B MOHOMOMbHbLIN (Burst) pexum wn
perynsipHO oTnpasBnseT coobLeHns ¢ kKomaHgon #3 «YTeHne gUuHaMUYeCKUX NepeMeHHbIX
n Tokar». NepBnYHas nepemMeHHas CoOOepPXUT TeKyllee U3MepeHHoe 3HayYeHue AaBreHus.
Utobbl pacxogomep KOPPEKTHO 3axBaTbiBasl AdaBfeHWe C Adatyuka, HYXXHO BblOpaTb
NCTOYHUK OaBrneHns «3axsaTr Burst-coobweHuny, komangy #3 «YTeHve AnHaMUyecKmx
nepeMeHHbIX U ToKa» 1 NepBbIn CNOT AaHHbIX «PV / Cnot 1».
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& 3ameTtkal:

KomaHga #2 «YTeHne Toka 1 NpoueHTa ananasoHa» He MOXET ObiTb MCNOnb3oBaHa
ANs 3axBaTa 3HAYeHWA AaBMNeHWusl, T.K. HAU TOK, HW MPOLIEHTbl HEBO3MOXHO KOPPEKTHO
nepeBecTy B eAMHULIbI U3MEPEHUS AaBNEHMSI.

& 3ameTKa2:

Pexnm 3axBata He oOpabaTbiBaeT cogepxumoe KomaHabl #78 «YteHue
arperMpoBaHHbIX KOMaHO», Oaxe ecnn cpegu HUX eCcTb KOMaHAbl, nogaepXuvsaemble
dyHKUMen 3axBata. Ecnu paTtumk, ucnonb3yembll Kak WCTOYHUMK [OaBfeHusi, umeet
npotokon HART7 u Haxoautcsa B MOHoOMofbHOM (Burst) pexume — gns nepegayu
3Ha4YeHW OaBneHnss pekoMeHayeTCcs MCNonb3oBaTh TONbKO NepBoe Burst-coobuieHune, T.K.
apyrne Burst-coobLueHnst MoryT aBTOMaTMyeCKn arpermpoBaTtbes B komaHay #78, a 3HauuT
He B6yayT BOCNPUHSTbI PACXOAOMEPOM.

Taumaym 3axeama onpefensier BpeMsi, B Te4eHNe KOTOporo XoTs Obl pa3 OormkKeH
NPOM3ONTN 3axBaT COOOLLUEHUSI, WUCTOYHMKOM KOTOPOro SBMSIETCA OnpenerieHHoe
YCTPOWCTBO, W COAEpXallero onpeneneHHyw komaHay (B pexuma 3axsata Burst-
coobLeHn NpoBepka MAEHTUPUKALMOHHBIX JaHHbLIX YCTPOMUCTBA He npou3soauTcs). Ecnn
3a BpemMsi TaMmayTa He npoM30LWSI0 HM OAHOro 3axBata Tpebyemoro coobuieHus,
cyuTaeTcs 4YTo npomsowrna owmnbka 3axsata. B cTaTyce 3axBaTa ycTaHaBnuBaeTCs Kop,
ownbkm 0x20 «TarmayT 3axBaTa COOOLLEHMS OT YCTPONCTBA-UCTOUYHUKAY.

Tekywmn cmamyc 3axeama, MmeKyuwiee 3HadYeHUe 3axeadyeHHo20 O0asrieHusi W
UCXO0Hble eOuUHUUbI U3MepeHUsl npeactaBneHbl And npocMoTpa B MeHw «basoBble
dyHKuMM — KomneHc. gasneHus — Hactpownka uctod.4.». Ecnm owmnbok 3axeBaTa HeT
(cTatyc 3axBata nycT), TO B cratyce 3axBata gemoHcTpupyetcs «OK». pu Hanuumm
OLWKNBOK 3axBaTa BbIBOAUTCS Ko OWMBOK 3axBaTa (BO3MOXHa O4HOBPEMEHHAs yCTaHOBKa
HecKkomnbkux kogoB). Cnncok Kogos oWnboK 3axBara:

Koa owmnbkun OnwucaHne

0x01 Owwunbka npnema coobuieHmns / owmboyHbIN dhopmaTt coobLueHns

0x02 OwmnboyHbIN KOA BO3BpaTa B MPUHATOM COOBLLIEHNN

0x04 HewncnpaBHOCTb YCTpONCTBa-UCTOYHUKA cooblueHna (dnar «Malfunctiony
B CTaTyCe yCTPOWUCTBA)

0x08 3apesepBnpoBaHoO. He ncnonbsyetcs

0x10 Owmnbka KOHMUIrypMpOBaHUS peXxmma 3axBaTa/HEAOCTAaTOK [aHHbIX B
NPUHATOM CoOBOLLEHUM

0x20 TanmayT 3axBarta cooOLeHMs1 OT YCTPOMCTBA-UCTOYHMKA

0x40 HekoppeKTHble eguHULbl U3MEPEHUS B MPUHATOM COOBLLEHNI

0x80 Cratyc 3Ha4yeHus B NpUHATOM coobllieHumn - «Bad» (nnoxoe 3HaveHue).

Takke ycTaHaBnuBaeTcs, ecnu yctaHoeneH kog 0x04 «HewucnpaBHOCTb
YCTPONCTBA-UCTOYHMKA coobweHnay mnu 0x10 «Hepoctatok AaHHbIX B
NPUHATOM COOBLLEHUNY

Mpn  BO3HMKHOBEHMM OWKMOOK 3axBaTa (HEHynNeBOW CTaTyCc  3axeaTta)
yCTaHaBnnBaeTCs npegynpexneHve npouecca «! P #82 Ow.3axs.0asn».
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MpepoynpexaeHne cbpacbiBaeTcs, Kak TONMbKO cTaTyc 3axBata Oygetr nyct (npuHsaTa
KOMaH4a C KOPPEKTHbIM 3HAaYeHMEM [aBreHWst B U3BECTHbIX €QuHULAX OT MCMpPaBHOro
Aatynka gasneHnsa 6e3 HapylweHusa TavimayTa 3axsaTta) UM UCTOYHMK AaBreHus oyaet
nepeknioYeH Ha PUKCUPOBAHHOE 3HAYEHME.

[MlosedeHue rpu BO3HUKHOBEHUU OWUbKU 3axeama MoXeT OblTb OAHUM K3
crneayoLwmx:

e [locnegHee BEPHOE — B KayecCTBe TeKyllero 3HadyeHunAa pJaBneHnda MNMpuHUMaeTCA
nocrneaHee KOppekTHoe paHee 3aXxBa4eHHOE 3Ha4YeHUe;

e duKcMpoBaHHOE 3HAYEHWE — UCMOSL3YETCA PyYHOE 3Ha4YeHue, koTopoe Bepertcs K3
napameTpa (PUKCMPOBAHHOIO AABMEHWS;

e lrHopvpoBaHne oOWwWOKM 3axBaTa — WUCMNONb3YeTCA 3axBaye€HHOE 3HayeHue
[aBMNeHUsi, HECMOTPS Ha BO3HUKLUME OLLUMOKM 3axBaTa.

@ [nsa HacTponKkM NCNonb3yKTCA NapamMeTpbl:

HasBaHue no TekcTy MeH10 KpaTkoe onucaHue MapameTp

MeHto: [5.basoBble dyHKUMKN] — [8.KomneHc. no gaen.] —

ucmoyHuk daeneHust | «3.Uct.a:» Bbibop ncTouHMKa gaBneHns ans PresSourceSelect
KoMmneHcauum

MeHto: [5.basoBble dyHkunn] — [8.KomneHc. no gaen.] — [5.Hactpowka ncroy.g.] —

UCXo0Hblie eduHuubl | «Ep.3axe.g.:» VMcxogHble eanHuLbl naMepeHmns

u3MmepeHusi OaBneHus, NoNy4yeHHble Npu 3axeate

mekyuwee 3HayeHue | «Tek.gaBn.:» 3HayveHne 3axBa4YeHHOro JABIEHNS, B

3axeaqyeHHO20 NCXOOHbIX eanHMLax 3MepeHnst

daeneHus

cmamyc 3axeama «CTtaryc 3axB.:» CraTtyc 3axBaTta gaBneHus

malimaym 3axeama «3.Tanmayr,c:» TarimayT 3axBaTta ExtPres_ShedTime
rnosedeHue npu «4.Mpw owl.:» Bbibop aevictBuiA npu Bo3HnkHoBeHUn | CaughtPresFsMode
B03HUKHOBEHUU oWmMBOK 3axBaTa AaBneHus

owubku 3axeama

MeHIo: [5.basoBble dyHkUMM]—[8.KomneHc. no gaen.]—[5.HacTtporika ncrtoy.4.]—[2.KoHduryp. aatymkal

Homep KomaHObI «2.KomaHga:» Bbi6op oxmgaemor komaHabl Ans ExtPres_
3axBsaTa CommandNumber
c/10m OaHHbIX «3.CroT:» Beibop cnota gaHHbIX B kKOMaHae ExtPres_SlotNumber
KOO pacwupeHHOo20 «4.Tvn ycTp.:» Kog pacwmpeHHoro tuna yctponcTtea |ExtPres_
mura ycmpoticmea Jatyvka aaBneHns — UICTOMHUKA SlaveExpDeviceType
AaBneHus 3axeara
udeHmucgukamop «5.1d ycTp.:» VaoeHTudukatop yctpomncTsea ExtPres_
ycmpoticmea (cepunHbIN HOMep) AaT4ymka SlaveDeviceld
OaBMNEeHWs — UICTOYHWUKA OABMNEHUs
3axBaTa
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2.15.6 [JemekmuposaHue pa3pbiea romoka

B pacxogomepax OJJIMETPO-®nomak peanu3oBaHa QYyHKUMA onpeaeneHuns
NPUCYTCTBUSA B NOTOKE XXMAKOCTU MNy3blpsi ra3da u HaobopoT, NPUCYTCTBUSA B ra30BOM NOTOKE
Xungkoctn. Takoe sBneHMe B MOTOKe HasbliBaeTca npobkon. [Npobka, npoxoas 4vepes
TPyOKM AaTymnka pacxogomMepa MOXET Bbl3BaTb HEBEPHOE BblYMCIIEHNE 3HAYEHUI pacxoaa.
OnutenbHaa npobka B MNOTOKE (aKTUYECKM O3Ha4aeT €ero OTCYTCTBME W Ha3blBAeTCHA
pas3pbiBOM NoTOKa. [leTekTop paspbiBa NOTOKa NO3BOMSET onpeaensatb Npobku n paspbiBbl
B MNOTOKE M 3aluMLliaTb pacxofomep OT HEKOPPEKTHONO M3MEPEHUS U y4veTa pacxoga.
Mpobka n paspbliB NOTOKA ONPEAENSOTCA MO BbIXOA4Y U3MEPEHHOrO 3HAaYEHUA NNOTHOCTH
3a JonyCTUMbIA AManasoH ANA u3MepsieMon cpefbl.

[eTekTop pas3pbiBa NoToka MMeeT 3 paboymx COCTOAHUSA:

1) Hopma. HopmanbHasg paboTa, korga Tekyliee naMmepeHHoe 3Ha4yeHme NoTHOCTH
NexuT B AOMNYCTMMOM Ananas3oHe (Ouanas3oH 3ajaetcsl 8epxHel W HUXHeU
epaHuyamu).

2) lNpobka. CocTtosiHMe petekumMn nNpobkoBoro TedeHus. [MNOTHOCTbL BbiWNa 3a
rpaHuubl AONYCTUMOro AuanasoHa; YCTaHOBMEHO npeaynpexaeHne npolecca
«! P #80: NpoObK. nOTOK»; 3Ha4YeHUs pacxogoB 3adUKCUPOBaHbl Ha YPOBHSX,
Kakue Oblfin B COCTOSIHUM HOpMarbHOM paboThl.

3) PaspbiB. CocTosiHMe pa3pbiBa NoToka. [NNoTHOCTL HaxoauTCa BHE OOMYCTUMOro
AnanasoHa B Te4YeHVe BpPeMeHU He MeHee epeMeHU pa3spblea. YCTaHOBMeHa
owmnbka npouecca «x P #03: Pa3p. noTtoka»; 3Ha4eHUs pacxo4oB NPUHMMAOTCSA
paBHbLIMU HYMHO.

BepxHsii W HUXHSIS epaHuubl AuanasoHa AOonycTUMOMW NMOTHOCTM 3ajatTcs B

(OUKCUPOBAHHbBIX eAVHULAX U3MepeHUst r/cM® B Liensx yHudmkaumm ¢ npubopamu Apyrux
npounssoanTenen.

@ [na HacTpoMkn NCNonb3yKTCA NapaMeTpbl:

Ha3BaHue no TekcTy MeHi0 KpaTkoe onucaHue MapameTp

MeHio: [5. BasoBble dyHKkUUKN] — [9.[leTeKkT.pa3p.noToka] —

PaspeweHue pabombi
demekmopa pa3pbiea

«2.[]eTekuma»

PaspeluaeT unu sanpelyaeT paboty
[eTeKTopa paspbiBa NnoToka

SlugFlow_Enable

EduHuypi usmepeHus
ypO8HS

«3.EQ.mam.yp.»

EOvHMLbI M3MEpPEeHUst MITOTHOCTH, B
KOTOPbIX 3a4al0TCA YPOBHU

BepxHsis epaHuua

«4.BepxH. yp.»

BepxHuin ypoBeHb Anana3oHa
A0NyCTUMOW NAOTHOCTU

SlugFlow_HiLimit

HuxHss epaHuya

«5.HWKHMI yp.»

HwxHWI ypoBeHb AnanasoHa
A0NYCTUMOW MITOTHOCTU

SlugFlow_LoLimit

Bpewmsi [00] paspbisa

«6.Bp.pasp, c»

BpeMﬂ A0 nepexoga B COCToAHUE

AeTekunn pa3pbiBa nNoToka

SlugFlow_BreakTime
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2.15.7 Kanubpoeka rnomHocmu 8 paboyux ycriogusix

2.15.7.1 KanubpoBka NNoTHOCTM B paboymx yCroBusiX 3aknyaeTcs B MnonpasBke
KoadbpmumneHTa CMELLEHUS NIMHENHOWN KOpPEKLUKN namepeHus nnotHoctn Cp (n. 2.15.2).

[Ona kanubpoBkM NNAOTHOCTM B pabouymx ycnosusx TpebyeTcss onpeaeneHue
NAOTHOCTU cpeabl, KOTOPOW 3anofIHEH pacxodoMep, C NOrpeLIHOCTLI0 He Gonee Ap / 3.

2.15.7.2 Ecnn kannbpoBKa BbLINOMHAETCA B XOAE MNOBEPKM pacxogomepa, To
N3MEPEHNSA He BbIMNOSHAT, a HoBOe 3HayeHue Cp onpegenstoT no dopmyne (2.20) Ha
OCHOBE 3HA4YeHWN, NOoMyYeHHbIX MPU BbINOMHEHUW Onepauuii NOBEPKU, MHAYe BbINOMHAT
pencrteua n.2.15.7.3.
rae  CpPmex — TEKylLUee 3HavyeHne KoadhduuMeHTa CMELLEHUSI FIMHENHOW KOppEeKUUN,
3anucaHHoe B NaMATK pacxogomepa;

Ap — OTKNOHEHWe MnoKasaHuUM pacxogoMepa OT MoKasaHuK 3TaroHHOro cpencTsa
n3MepeHnin NIIOTHOCTU. [1pn NoBepke Ha TPEX MOBEPOUHbIX XNOKOCTAX, B Ka4yecTBe
Ap BepyT cpeaHee apudPMETMYECKOE 3HAYEHUI OTKITOHEHN MO BCEM XNOKOCTAM.

2.15.7.3 [ins onpegeneHnsa HOBOro 3HayeHus Cpo BbINOMHAT creayowme JeNCcTBuUS:

1) c nomolbo aTanoHHoro CU nnm uHbIM cnocoboM onpeaennTb NIOTHOCTb cpeabl,
KOTOPOW 3anoriHeH pacxodoMep Ps1, C NOTPELLHOCTLIO He Gonee Ap / 3;

2) 3anucaTb He MeHee 5 3HayeHWi NNOTHOCTM MO NoKa3aHUSIM pacxodoMepa Py,

3) ecnu nameHeHue NNOTHOCTM (HanpuMmep, No NnokasaHusM aTanoHHoro npubopa) 3a
BPEMS CHATUSA MOKasaHUM C pacxogomepa npesbicnno Ap / 3, TO MOBTOPHO
onpenenuTb NIIOTHOCTb Cpeabl Ps2. B KavyecTBe OenCTBUTENBHOW NNOTHOCTU cpeabl
P23 NPUHATL cpeaHee apndMeTUYECKOE 3HAYEHUN P31 U P32. HaYe ps = pa1.

4) ecnn pasHULa Mexay MUHUManbHbIM U MakCUMalribHbIM  3HAYEHUSIMU Py
npesblwaeTt Ap / 3, To cnegyet noBTopuTb Aencteus 1-3;

5) HanTu cpegHee 3HayeHMe MNIOTHOCTM MO MoKasaHuMsaM pacxogomepa pPy Mo
dopmyne:

1 n
Pu = EZ:OM/ , (2.21)
=

rae N — KONMMYECTBO 3arnmCcaHHbIX 3HaYEHUN Pui .

6) onpepgenuTtb Tpebyembln  KOI(PPUUMEHT CMELLEHNA JIMHEWNHOW  KOpPPEKUUn
namepeHus nnotHoctn Cp no goopmyne:

Cpo = Cpmex — (or— P3) , (2.22)
rae CPOmex — TEKyLLEE 3HA4YEeHME KO3(hMUMEHTA CMELLEHNA NMMHENHON KOPPEKLMM
N3MeEpPEHNSA NNOTHOCTU, 3anncaHHoOE B NaMAT pacxogomepa.

2.15.7.4 [1ns 3aBepLueHMst KannubpoBKM MMAOTHOCTM criegyeT 3anucaTtb NoslyYeHHoe
3HayeHue Cp B NaMaATb pacxogomepa B COOTBETCTBUM C UHCTPYKUMAMU M. 2.15.2.

i BHumaHue:

N3meHeHne KO3(PPUUMEHTOB JIMHEMHOW KOppeKuMnm B MamMaTU pacxogomepa
obsa3aTtenbHO OOMKHO COMPOBOXAATbCS 3anuUCblo 3HAYEHUN KoahpUuMEHTOB B
nacnopT pacxogomepa.
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2.16 Cymmamopsi

B pacxomomepe ecTb 4eTbipe cymmatopa. CymmaTop HakannueaeT 3HadeHue
c8s13aHH020 C HUM fapamempa. B kayecTBe napameTpa MOryT 6biTb 3afaHbl:

e MaccoBbln pacxog;
e O6beMHbIN pacxos;
e [lpmBeaeHHbIN 06BEMHbBIN pacxoa

Ecnn dyHKUMS BbIMMCIIEHUS KOHLUEHTpauun BkrodeHa (n.2.20), OOCTYMHbl elwe u
crefytolime BapaHTbl Ha3Ha4YeHUs cymmartopa:

e MaccoBbln pacxof ueneBsoun cpeabl;
e MaccoBbI pacxof cpeabl-HOCUTeNS;
e OO6beMHbIN pacxopn LeneBson cpeabl;
e OO6beMHbIN pacxon cpeabl-HocuTens.

B nwobon MOMEHT BpemMeHM CymMmaTop MOXHO MNepeBecTM B OAHO M3 [BYyX
COCMOSIHUU:

e  «AKTUBHbINY;
e «OcTaHoBMNEHY.

B no6on MOMEHT MOXHO OB6HY/TUMb 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
CyMMaTopOB».

Ecnn 3HaueHue cymmaTtopa He npeBbilwaer 107 (10000000), To 3HaueHue
cymmartopa XpaHuTtcsa B napametpe Suml (Sum2, Sum3, Sum4). Ecnu 3HayeHue
cymmaTopa npeBbiiaet 107, To 3Ha4YeHne cymmaTtopa onpegensieTcs no dopmyne:

> = SumOverflowX * 10" + SumX, (2.22)
rme  «X» —1, 2, 3 unun 4, onpegensierca BbI6opoMm cymmaTopa.

MpM BO3HMKHOBEHMM aBapunm NOBEOEHME BCEX CyMMaTopoB oOnpeaensiercs
napameTtpom SumFailsafeMode. Bo3amoxHbI crneayrouime BapuaHThbl:

e OCTaHOBUTb CYMMUPOBaHME
3HayeHns1 cyMmaTopoB He OBHOBNATCS, CyMMaTOpPbl COXPaHSAT nocrnegHee 3HayeHue
nepen asapuen;

e [locnegHee BepHoe
3HayeHMss cymMmaTopoB  OOGHOBRAIOTCA  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 cymmmnpoBaHue BegeTcst B napametpe dSumxX ¢ yaBOEHHOW TOYHOCTbIO
(cdbopmaT double). [Ons oTtobpaxeHus pesynbrata napameTp pasgensietcs Ha 2
nognapameTpa:
SumOverflowX = dSumX * 107, (2.23)
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SumX = dSumX — SumOverflowX * 10, (2.24)
rae «X» — 1, 2, 3 unu 4, onpeaenseTtca BbIBOPOM cymmartopa.

& 3ameTKa:
Ana MuHUMKU3auumn owMBOK OKPYINeHUs NoKa3aHuin cymmaropa, cnegyet Bbloupatb

€aVHNLbBI N3MepPeHNa Takum obpasoMm, 4tobbl SumOverflowX 6bino0 MUHUManNbHLIM B
Te4YeHne BCero nepnoaa HakormnmeHus.

@ [nsa HacTponkn NCNonb3yrTCA NapaMeTpbl:

Bce cymmaropsl

HasBaHue no TekcTty MeHio KpaTkoe onucaHue MapameTp

MeHio: [4. ObcnyxuBaHue] — [4.Cymmartopbl] —

«4.Mpn ownbke:» |lMoBegeHne Bcex CyMMaTopoB Mpu SumpFailsafeMode
BO3HWKHOBEHWMW aBapum

Cymmarop 1

HasBaHue no TekcTty MeHio KpaTkoe onucaHue MapameTp

mMeHto: [4. ObcnyxmBaHue] — [4.Cymmartopsl] — [2.Cymmatop 1] —

cocmosiHue «3.CocTosiHue:» | AKTuBEH/OCTaHOBMEH SumStatel
0BHyrneHue «4.06HYNnTL 3anuwute 1, 4To6bI OGHYNUTE SumResetl
nokasaHusa» cymmarop

meHto: [4. ObenyxmeaHue] — [4.Cymmatopsl] — [2.CymmaTtop 1] — [2.KoHdurypupoBaHue]

cesizaHHbIU napamemp | «2. HasH.:» MapameTp, 3Ha4YeHNss KOTOPOro SumAssignl
HakannuealTCca B CymmaTope

«3. Pexxum:» OnpegensieT 3Ha4YeHNs1 CBA3aHHOM SumModel
BEMWUYUNHbBI, KOTOPblE OOHOBNSAOT
CyMMaTop: Bce 3Ha4YeHWsi, TONbKO
NONOXUTENbHbIE UK TOMNMbLKO
oTpuuartenbHble

«4. EauHnubi:» EovHuubl nsmepenus, ncnonbsyemole | Sumunitl
Npy MHOWKaL MU 3HA4YEeHUsi cymMmMaTopa

Cymmatop 2

HasBaHue no TekcTty MeHtio KpaTtkoe onucaHue MapameTp

MeHto: [4. ObenyxmBaHue] — [4.Cymmartopsl] — [3.Cymmatop 2]

cocmosiHue «3.CocTosiHne:» | AKTMBEH/OCTaHOBMEH SumState2
0b6HyneHue «4.006HYNUTL 3anuwwute 1, 4TOoObI OBHYNNTL SumReset2
nokasaHus» cymmartop
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MeHto: [4. O6cnyxuBaHme] — [4.Cymmatopbl] — [3.Cymmatop 2] — [2.KoHdurypupoBaHue]

cesisaHHbIU napamemp | «2. HasH.:» MapameTp, 3Ha4YeHMs1 KOTOPOro SumAssign2
HakannMBaloTCs B cymmarope
«3. Pexxum:» OnpegensieT 3Ha4YeHNs1 CBA3aHHOM SumMode2
BEMWUYNHBI, KOTOPble OBHOBNSAOT
CyMMaTop: BCE 3HAYE€HUS, TOMbKO
NOMNOXNUTENbHbIE UMW TOMBKO
oTpuuartenbHble
«4. EgnHnubl:» EovHuubl nsmepenus, ncnonesyemsle | Sumunit2
npv MHAUKaLUMW 3HA4YEeHUs cymmartopa
Cymmatop 3
Ha3BaHue no TekcTy MeHio KpaTkoe onucaHue MapameTp
MeHto: [4. O6cnyxuBaHme] — [4.CymmaTtopsbl] — [4.Cymmatop 3]
cocmosiHue «3.CocTosiHne: » AKTMBEH/OCTaHOBNEH SumState3
0BHyneHue «4.06HYNUTL 3anuwunute 1, 4TOOblI OOHYNUTL SumReset3
nokasaHusa» cymmaTop

MeHto: [4. ObenyxuBaHme] — [4.CymmaTtopb!

I] — [4.CymmaTop 3] — [2.KoHdurypupoBaHue]

cesisaHHbIU napamemp | «2. HasH.:» MapameTp, 3Ha4YEeHMs1 KOTOPOrO SumAssign3
HakannMealTCca B Cymmarope
«3. Pexxum:» OnpegensieT 3Ha4YeHNs1 CBA3aHHOM SumMode3
BESTNYMHBI, KOTOPblE OOHOBASIIOT
CyMMaTop: BCE 3HAYEHUS, TOINMbKO
NOMNOXNUTENbHbIE UMW TOMBKO
oTpuuartenbHble
«4. EgnHnubl» EovHunubl nsmepenus, ncnonesyemele | Sumunit3
npv NHAWKaLUMM 3Ha4YEeHUsA cymmaropa
Cymmatop 4
HasBaHue no TekcTty MeHtio KpaTtkoe onucaHue MapameTp
MeHto: [4. ObenyxmBaHue] — [4.CymmaTtopsl] — [5.Cymmatop 4]
cocmosiHue «3.CocTtosiHMe:» | AKTUBEH/OCTaHOBIEH SumState4
0b6HyneHue «4.006HYNUTL 3anuwwute 1, 4TOoObI OBHYNNTL SumReset4
rnokasaHus» cymmarop

MeHto: [4. ObenyxmBaHue] — [4.CymmaTopb

I] — [5.Cymmartop 4] — [2.KoHdurypmpoBaHue]

cesisaHHbIU napamemp | «2. HasH.:» MapameTp, 3HA4YEHMs1 KOTOPOrO SumAssign4
HakannuealrTCcHa B cymmaTope
«3. Pexxum:» OnpepensieT 3Ha4YeHNs CBSA3aHHOM SumMode4
BENTNYMHBI, KOTOPblE OOHOBMAT
CyMMaTop: BCe 3HaY€HUS, TOrNMbKO
NOMNOXNUTENbHbIE UMW TOMBKO
oTpuuartenbHble
«4. Eannnubl:» EovHuubl nsmepenus, ncnonedyemele | Sumunit4
npv MHAVKaLUMK 3Ha4YEeHUsa cymmaropa
& 3ameTka:
M3amMeHeHMe napamMeTpoB cymmaTopa He BIUSET Ha TeKkyuwee 3HadyeHne SumX,
SumOverflowX. [Onsa KOPPEKTHOr0 M3MEHEHUs1 HaACTpPOeK peKoMmeHayeTcs

cnegyoLwmin NopagoK 4eNCTBUN:
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1) OcTtaHOBUTbL CymMMaTOp, €CIiv OH 3anyLLeH;

2) 3apgaTtb HacTpPOMKKW, HanpuMep: HasHadeHue cymmaTopa, eQuHWULbl U3MepeHus,
pexum paboTsbl;

3) OGHynuTbL cymmartop;

4) 3anyctuTb cymmarop.

2.17 Hacmpolika Hyns

B HekoTOpbIXx cryy4asix MNpu OTCYTCTBMM TMOTOKa Yepe3 AaTuuK, W3MepeHHoe
3HayeHMe pacxoda MOXeT OTNiM4aTbCs OT HYNs Ha BENUYUHY, MPEeBblilLatoLLY0
HeobxoaMMyto cTabunbHOCTL Hyns. B Takmx crnyyasix HeobxoaMMo BbINOMHUTL HACTPOWKY
Hyns.

Kak npaBuno, HacTporika Hyns NPUMEHSIETCA B CreayoLWnX cry4vasx:

e TpebyeTcs NOBbILWEHHAsA TOYHOCTb NPY MarnbIX pacxonax;

e OKCcTpemarnbHble YCIOBUS U3MEPEHUS — BbICOKasi TemrnepaTypa Unm Bas3KoCTb.
Heobxoanmble ycnoBusa Anst HACTPOMUKN

1. Jatunk gomkeH OblTb MOMHOCTBLI 3aMOfIHEH CPeaoW, KOTOpyk npeanoraraeTcs
N3MEpPATH;

2. Cpena He OomkHa coaepkaTb BKIMHOYEHWUI: XXMAOKOCTb — My3blpbKOB rasa, ras —
Kanenb KoHOeHcara;

3. Ecnu HacTpoiika Hynsi Npou3BOAUTCS C LIENbl0 M3MEPEHUsI pacxoda Npu BbICOKON
Temneparype, cpeaa AoMmKHa UMEeTb 3Ty TeMnepaTypy;

4. ®naHubl gatyMka HeobXxoaMMO 3arnylwnTb WU NEPEKPbITh 3aA4BWXKKMA MO TEYEHUIO
BbILLE M HWXKe AaTymnka (CKOpOCTb NOTOKa A0SMKHA ObITb CTPOro paBHa HyIko).

lMpouecc HaCTPOMKN HYMs 3aKNOYaeTCAa B 3anncu TEKYLLMX 3HAYEeHU pasHOCTU a3
KonebaHun pJaTtyMka B TeveHue 8pemMeHuU O6HyrneHuUss W TMOMyYeHUn uxX CpegHero
3HayeHus — delay0. lMonydeHHoe 3HayeHue delay0 wn3amepsieTca B MUKPOCEKYHOAX U
NPUMEHSETCH KaK CMeweHuUe Hyrns O0amyuka Npu BbIYUCIIEHUN 3HAYEHUS MaccOBOro
pacxoga cornacHo dopmyne 2.7 (n.2.14.1). O6beMHbli U NpuBELEHHbIA OOBbEMHbLIN
pacxodbl PacCYMTbIBAOTCA Ha OCHOBE MACCOBOrO pacxoda, MO3TOMYy cMeuweHue Hyrs
AENCTBYET U Ha HUX.

3aI'IyCTI/ITb npouecc O6HyJ'IeHVI$I MOXXHO OAHUM K3 CNOCco0OoB:

e C nomoLublo 3KpaHHOro MeHr: «basoBble pyHKUMM — Hactponka — HacTponka
Hyns — OOHyneHwue...»; ana napametpa «CtapT 0OHyneHus» BblOpaTb 3HaYeHue
«Oa»;

e C nomouibio cepBUMCHOW Nporpammbl, «basoBble yHKUMM — HacTporka Hyns»,
ana napametpa «CtapT 06HyneHus» BblopaTb 3Ha4YeHne « OGHYNUTLY;

e [lo npotokony Modbus (napameTp ZeroPointAdjust) nnn HART (komanga #165 «Zero
Point Adjust»);

e [lonoxutenbHbIM (PPOHTOM Ha OOHOM W3 BXOLOB, €CfM B HACTpPOWMKe BXoda B
KayecTBe HasHa4yeHusi ykazaHo «HacTtporka Hyns».
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@ Onsa HacTponKM NCNONb3yKTCA NapamMeTpbl:

Ha3BaHue no TekcTy MeHio KpaTkoe onucaHue MapameTp

MeHto: [5. basoBble yHkUnKn] — [4.HacTtpoinka] — [2.HacTpovika Hynsi] — [2.06HyneHue...] —

«2.Ctapt Mpw 3anuncu 1 3anyckaetcs ZeroPointAdjust
0BHyneHua» MPOLIECC HACTPOWKN HYNs

YcnoBusa ycnewHoro 3aBepLueHns o6HyneHus

HoBoe 3HaueHue cmeweHusi Hynss Oamdyuka, NOfyvYeHHOe NOocfe 3aBepLUeHus
npouecca HaCcTPOMKKN HyNs, He ByaeT NPMMEHEHO, eCnu:

1) Pa3bpoc MrHOBEHHbIX 3HaYeHUI pa3HOCTK a3 konebaHui (a 3Ha4UUT K pacxoaa)
3a epeMsi 06Hyr1eHUs NPeBbILAET MakKcuMaribHO 00rycmumMoe 3Had4eHue pasbpoca Hyns.

2) O1nuuue Nnony4YeHHOro cmeweHus Hyrnsd OT 3aBOOCKOINo 3HaYeHud bonbLe
MaKcumarsribHO Oonycmumoeo OMKJIOHEeHUHA.

B aTux cnydasix 3HauyeHwe cmeweHusi Hyrns He OOHOBNSieTCH, T.K. yCrnoBusi, B
KOTOpPbIX  MNPOW3BOAMTCA  HACTpoMKa Hynsd, He COOTBETCTBYHT HeobxoanmbiMm.
Pesynbmupyrowuti cmamyc nocnegHero obHyneHnsa otobpaxaetca B MEHIO UK JOCTYNeH
no npotokonam Modbus n HART.

@ [nsa HacTponKM NCNonb3yKTCA NapamMeTpbl:

HasBaHue no Tekcty MeHio KpaTkoe onucaHue MapameTp

mMeHto: [5. BasoBble dyHKUMM] — [4.HacTporika] — [2.HacTponka Hynsa] — [5.KoHdwurypauus] —

g8pemsi OBHyneHusi «2.Bpems 06H.,c» Bpewms, B Te4eHme KoToporo ZpZeroingTime
Npon3BOANTCS MPOLLECC HACTPOKU
Hyns
mMakcumarsbHO «3.Max cmelLl,MKC» MakcumansHo gonycTumoe ZpToFactoryOffsetLimit
donycmumoe OTKMOHEHWE CMELLEHNS HYNs OT
OMKIIOHEHUEe 3aBO[CKOro 3HayeHus
mMakcumarsibHO «4.Max CKO,MKc» MakcumansHo gonycTumoe ZpStdDevLimit
donycmumoe 3Ha4yeHne pasdbpoca 3Ha4YeHUn
3HayeHue pasbpoca CMeLLeHMs Hyns

MeHto: [5. BasoBble yHKLMM] — [4.HacTpolika] — [2.HacTpoiika Hyna] — [2.06HyneHue...] —

pe3ynbmupyrouud «Cratyc» Pesynkrat npouecca obHyneHus ZpAdjustStatus
cmamyc

MeHto: [5. BasoBble dyHkuMM] — [4.HacTporika] — [2.HacTpovika Hyns] —

cMeweHue Hysst «Horb, MKC» TekylLiee 3HaYeHNe CMeLLEeHNs! ZeroPoint
damyuka (delay0) HyIs Aarymka

BoccTaHoBrneHue 3aBOACKOro 3Ha4eHus

Mpn Npoun3BOACTBE B 3HEPrOHE3aBMCMMYK MaMsTb pacxogoMepa 3anvcbiBaeTcst
3aBOJCKOE 3HaYeHue CMeLLEeHUsI Hynsl gaTtynka. 3HadeHne 3aBOACKOro Hynsi He AOCTYMHO
ANs M3MeHeHusl. QDyHKUWUS BOCCTaHOBIEHMSI 3aBOACKOIO Hymnsl MCNonb3yeTcs, Koraa
0o6OHyneHne Obiflo BbINOSIHEHO B HEMOAXOASLMX YCOBMSX (Hampumep, Npu Hanuyum
HeGOmNbLLIOro NOTOKAa) UM YCMOBUS 3KCMNyaTauuyM He MO3BOMNST BbINOMHUTL OOHYNeHune
KOPPEKTHO (HET BO3MOXHOCTUW rapaHTUPOBAHHO OCTAHOBUTbL MOTOK).
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@ Onsa HacTponKM NCNONb3yKTCA NapamMeTpbl:

Ha3BaHue no TekcTy MeHio KpaTkoe onucaHue MapameTp

MeHto: [5. basoBble dyHkUnn] — [4.HacTponka] —[2.HacTtpoika Hyns] —[4.BoccTaH. 3aBogckon] —

«2.BoccTaHoBUTBH» Mpwu 3anuncu «da» nnu 1 RestoreFactoryZeroPo
BOCCTaHaBIMBAETCS 3HaYeHne int
3aBOACKOro Hyns

OTtkaTt K npeabigywemy 3Ha4eHUro

Mocne BbINOMHEHMS Npouecca HAaCTPOWKN Hynsl, Npeablayliee 3Ha4yeHne CMeLLeHns
HyNsi COXpaHsieTCs B 3HEproHe3aBWCMMYKD MNaMaTb pacxodoMepa M MOXeT ObiTb
BOCCTAHOBJIEHO C MOMOLLbIO (PYHKUMM OTKaTa K npedblaylleMy 3HadeHuto. Ata yHKUUS
MOXeT ObiTb MCNOMb30BaHa, eCrv NPOLEeCC HAaCTPOKMKM Hyns Bbin NponsBeaeH OLWMGOYHO 1
HET BO3MOXXHOCTM BbIMNONHUTbL KOPPEKTHOE OOHYneHe.

@ Onsa HacTponKkM NCNonb3yKTCA NapamMeTpbl:

Ha3BaHue no TekcTy MeHio KpaTtkoe onucaHue MapameTtp

MeHto: [5. BasoBble dyHKUMM] — [4.HacTporika] —[2.HacTtporika Hyns] —[3.0TkaT k npeabigyLl.] —

«2.0TKaTUTBLY Mpw 3anucu «da» unu 2 ZeroPointAdjust
BOCCTaHaBIMBAETCS
npegbiaylliee 3Ha4yeHue
KoahdmUMEHTa KOPPEKLNN HYNSA

2.18 BknrovyeHue npubopa

Mpn BKMHOYEHMM WNM  nNepesanycke npubopa Ha aucnnee oTobpaxaeTcs
NMHGOPMaLMS, CBA3aHHas C MPOLECCOM MHULManu3aummn pacxogomepa:

Mone 1 MNone 2 OnucaHue

BOOT DEVICE INITIALIZATION BkntoyeHune nutaHus, 3anyck
Moaynsa npoueccopa. 3anyck
N3MepUTENbHOrO MOAYNA.

BOOT DEVICE START MEASURE MODULE |3anyck n yctaHoBKa CBA3U C
N3MepuTEnbHbIM MOAYINEM.
OxuagaHve Bbixoga gaTtyvka
B pabounin pexxmm.

BOOT DEVICE SETUP DIGITAL FILTER N3meputenbHbIi Modynb
3anyLieH, AaT4yvK Bbllen Ha
pabounin pexxum. Hactporika
LM poBOro punsrpa.

BOOT DEVICE DETECT INITIAL STATE Lndpposon comnestp
HacTpoeH. HakonneHue
AaHHbIX OT U3MEPUTENBHOIO
MOAyns, onpeaeneHve
Ha4asibHOro COCTOSAHUSA
AeTeKTopa paspbliBa MNoToka.
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lMone 1 lMNone 2 OnucaHue

RESTART DEVICE START MEASURE MODULE |lMepe3anyck
N3MepuUTENbHOrO MoAYyIs
(Mpv nogaHHOM NUTaHWK).
YcTraHoBKa cBsA3N C
N3mepuTenbHbIM MOAYNEM.
OxunpaHue BbiIxoda AaTvuvka
B pabounin pexum.

RESTART DEVICE SETUP DIGITAL FILTER M3ameputernbHbIi MOayIb
3anyLieH, AaTyvK Bbllen Ha
pabounin pexxum. Hactporika
LM poBoOro punsrpa.

RESTART DEVICE DETECT INITIAL STATE LindppoBoit counsTp
HaCTpOEH. HakonneHue
OaHHbIX OT U3SMEPUTESIbHOIO
mMoayna, onpeanerieHne
Ha4allbHOIo COCTOAHUA
JAeTeKkTopa paspbiBa NoToka.

Mo okoHYaHUKM npouecca UHULManNU3auun Ha aucnree nosBNAeTcs n3obpaxeHue,
cooTBeTcTByloLLEee M. 2.6.2 ([NaBHbIN 3KpaH).

Ecnn B npouecce nHMumanusaumm He yaanocb YCTaHOBUTb CBA3b MeXAy Moayrnem
npoueccopa U N3MEpPUTENbHLIM MOAYMEM, TO BMECTO U3MEPSEMbIX 3Ha4YeHUn B none 1
oTobpaxaetcsa Hagnucb «SYSTEM ERROR!», B none 2 «RESET MEASURE MODULE»,
a B cTaTycHon ctpoke «x S #01 Cesisb ¢ M.

Bo3MoXHbIe NPUYKUHBI U cNOCoBbI ycTpaHeHus owmnbkun «x S #01 Cesasb ¢ MM»:

Ne Bo3MOXHbI€ rnpuYUHbI Cnocobb! ycmpaHeHus
1 [HapyweHa LenoCTHOCTb IMHUN CBA3K 1) yCTpaHUTb NOBpEXAEHMNE NUHUKN CBA3MN
Mexay moayrnem npoteccopa 1 2) 3aMEeHUTb NIMHUIO CBA3U

N3MepUTerbHbiIM MOAOYIEM

2 |BbIxog u3 cTposi M3amMepuTeENbHOIrO Moayns |obpaTtntbes B CLL nsrotoButens ans
yCTpPaHEHUs1 HENCMPaBHOCTU

& 3ameTKa:

Mpy BKNIOYEHUMM NUTAHUS PaCXOAOMEpP BbIMOMHAET PS4 ANArHOCTUYECKMX
onepaunn, BO BPEMSI KOTOPbIX MOMYT KPaTKOBPEMEHHO NOSABNATLCA cOObLieHna 06
owmbkax (npegynpexaeHns) — aTo HopMarnbHbIM NPOLECC 3anycka pacxogomepa.

B 3aBucumMoCTM OT mMogenu pacxogomepa Mocre BKNIYEHUA nNuTaHus Tpebyetca
HEeKOTOpoe BpeMs Afis Bbixoda pacxogomMepa Ha pabounin pexum (0T HECKONbKUX
CEeKyHA A0 OECATKOB CeKyHA ANns AaTynkoB ¢ 6onbuiunm [y).

& 3amerTkKa:

Onsa nonyyeHna nonHonm wuHopmMaumMm O TekyleM COCTOSHUM pacxogomepa
Boante B OKHO «[narHocTuka» («ImaBHoe MeH — [uarHocTuka/ctatyc»).
[dunarHocTnyeckne coobuieHns (owmnbkn, npegynpexgeHus) pacnonaralTcs B
nopsigke noHwxeHunss BaxHocTu (Mpunoxenve ). Tpu  Hanuuumn  ownBKK
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BOCMOMb3YyNTECH  PEKOMEHZAUMAMM  NO  YCTPAHEHUIO  MPUYUHBI  OLUIMGKM
(MpwunoxeHune I).

2.19 MdeHmughukayuoHHbIe OaHHbIe

NoeHTuduKaumoHHble  AaHHble  WUCNONb3YKTCA Kak  And  vMaeHTudukaumm
KOHKPETHOro 3K3emnnsipa pacxogomepa (CepuiHble HOMepa) Tak U Ans YyCTaHOBMEHUS
NOEHTUYHOCTU TEKyLero BHyTpeHHero nporpaMmmHoro obecnevexus (MO) pacxogomepa ¢
nporpaMmMHbIM obecnevyeHnem, NCNonb30BaHHLIM NPY cepTUdMKaLIMN U NOBEPKE.

C nomoLublo nokanbHOro onepaTopckoro uHtepdenca u no nportokosny Modbus
nosnb3oBaTento A4OCTYMNHbI cneayolmne naeHTUUKaUNOHHbIE aHHbIE:

1) Pacxogomepa B Lenom
e CepuiHbIN HOMEpP pacxooomepa;

2) WN3meputenbHoro mogyns
e CepuiHbin Homep NM;
e Bepcus NO UM (texHonoruveckoe 10);
e KoHTponbHasa cymma MO UM,

3) Moayns npoueccopa
e CepuiHbin Homep MIT;
e Bepcusa MO Ml (meTponormnyeckn aHaunmoe M0O);
e [laTta nameneHus MO MIT;
e KoHTponbHas cymma MO MI1.

@ Ons MAeHTVI(bVIKaU,MM NCcnonb3yrTCA NapamMeTpbl:

Ha3BaHue no TekcTy MeHio KpaTkoe onucaHue MapameTtp

MeHto: [3. MHdopmaums]

«Howmep:» CepunHbIn HOMep pacxogomepa SerialNumberDevice

MeHto: [3. MHdopmauusa]—[3.UN3meput. mogynb]

«Howmep:» CepunHbin Homep M Bf _MainldCode
«Bepcus:» Bepcusa MO M Bf_HardRev
Bf Modification
Bf SoftRev
«KoHTp.cymma:»  |KoHTponbHasa cymma MO UM Bf_Checksum

MeHto: [3. MHdopmauusa]—[4.Mogynb npoueccopal]

«Howmep:» CepunHbin Homep MIT CUR_SN
«Bepcus:» Bepcusa MO M1 HardWareVersion,
HardModification,

SoftRevision

«PeBuang MNO:» [arta nameHenus MO MI1 RevisionDay,
RevisionMonth,
RevisionYear

«KoHTp.cymma:» | KoHTponbHas cymma MO MI ProgramMemoryCrc
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& 3ameTKa:

e WHcTpyKumto no paboTte ¢ KnasmMaTypon cMoTpu B N. 2.6.1 4aHHOro pykOBOACTBA;
e OnucaHue CTpyKTypbl MeH0 cMoTpu B MNpunoxeHun K.

2.20 dyHKYUSA eblvYUC/IeHUS1 KOHUeHmpauyuu

B HekoTOpbIX cnydasix MaMepsieMas pacxo4oOMepoM cpefa npeactaBnser cobown
CMeCb U3 [BYyX HecMeluMBaloLnxcsa xungkocten. Hanpumep, HepTb 1 Boaa, roe Boga —
HocuTenb (BTOPOM KOMMOHEHT), a HeddTb — uenesad cpefda (nepBblt KOMMOHEHT).

OyHKUMA  M3MeEpPEeHUs  KoHUeHTpauum  pacxogomepos  IJIMETPO-®nomak
paclwmpseT cTaHOapTHbIN Ccnoco® n3mMepeHus MIOTHOCTM, NO3BONSAA NPOU3BOAUTL Y4eT
OTAENbHbIX KOMMNOHEHTOB Takow cpeabl. BeluncnaTca 3HayeHns pacxoga Anst OTAeNbHbIX
KOMMOHEHTOB N UX NPOLEHTHOE COOTHOLLEHNE (KOHLeHTpauus).

Kormba pacyem KoHueHmMpauuu BKMOYEH, CTaHOBATCS  AOCTYMHbIMW  BCE
BblUMCIISIEMble MapameTpbl: MMOTHOCTM OTAENbHLIX KOMMOHEHTOB, WX pacxodbl W
KOHUEHTpaummn. 3Tn napaMeTpbl NPeAcTaBneHbl HUXeE:

HassaHue EanHuubl nsmepenus
[MnoTHOCTbL LeneBon cpeapbl kr/m>

lMnoTHOCTb cpeapbl-HOCUTENS kr/m®

MaccoBas KoHUEeHTpaums Leneson cpeapl %

MaccoBas KOHLEHTpaums cpeabl-HOCUTENNS %

Ob6beMHasa KOHUEHTpaLums Lueneson cpeapl %

Ob6beMHasa KOHUEHTpauma cpeabl-HOCUTENS %

MaccoBbln pacxof uenesoun cpeabl Kak y maccoBoro pacxoaa
MaccoBbIn pacxoa cpeabl-HocuTens Kak y maccoBoro pacxoga
O6beMHbIN pacxoq Lueneson cpeabl Kak y o6bemHoro pacxoga
O6beMHbIN pacxod cpeabl-HoCUTens Kak y o6bemHoro pacxoga

Bce nepeyncneHHble napameTpbl CTaHOBATCS AOCTYMNHbIMUY A4S HA3HA4YeHUs B Nons
rMaBHOrO 3KpaHa M Ons npocmoTpa B okHe «KoHueHTpauus» pacxogomepa («lMmaBHoe
MeHo — OO6cnyxuBaHne — KoHueHTpaumsa») unu Ha Bknagke «KoHueHTpaumna»
cepsBucHou nporpammbl ans MK.

MaccoBble 1 0ObeMHbIE pacxoabl oTAelIbHbIX KOMMOHEHTOB MOTYT ObITb Ha3Ha4Y€eHbI
B Ka4yeCTBe CBA3aHHOIO MNMapamMeTpa aAnd CyMmmMmaTtopoB U OJid CUrHalibHOro BbiXOo4a Ne1 B
MMNYINbCHOM pEXUME.

Koroa pacyem KoHUeHmpauuu OTKMYEH, CYMTAETCHd, YTO cpedbl-HOCUTENS HET, a
Be€Cb [MOTOK 4epe3 pacxogomMep COOTBETCTBYET ueneson cpene. Bce nepedncrieHHble
BbllLe MapamMmeTpbl CTAHOBATCA HEOOCTYMHbI AJ1A Ha3Ha4YeHUA Ha ancnnen, cyMMaTopam U
CuUrHalribHbIM BbiXxogamM " nNpnHUMatloT crieayrowme 3Ha4YeHU4d:

MapameTp 3HayeHune

lMnoTHOCTL LeneBou cpeapl N3mepeHHOe 3HayeHue NIoTHOCTU cpeabl
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MapameTp 3Ha4yeHune
[MnoTHOCTL cpeabl-HOCUTENS 0
MaccoBasg KoHLeHTpaums Leneson cpeabl 100%

MaccoBasi KoHUEeHTpaums cpeabl-Hocutens |0

O6beMHas KOHUEeHTpaLums Lieneson cpeapbl 100 %

O6beMHas KoHUeHTpaums cpegbl-HocuTens |0

MaccoBbln pacxog ueneBsoun cpeapl MaccoBblin pacxo cpeapl
MaccoBbln pacxof cpeabl-HocUTens 0
O6beMHbIN pacxop Leneson cpeapl O6beMHbIN pacxoq cpeabl
O6beMHbIN pacxoq cpeabl-HocuTens 0

BbluncneHue KOHUEeHTpauuun

KoHLEeHTpaums KOMNOHEHTOB 2-X KOMMOHEHTHOW Cpefbl PacCUYNTLIBAETCS MUCXOAA U3
BbIYUCIEHHON MNOTHOCTN OTAENbHbLIX KOMMOHEHTOB U M3MEPEHHOW MIOTHOCTU UX CMECU
(cpenbl npoTekatloLen Yepes pacxogomep).

@ ﬂapameTp AnA pa3pelwieHuns d)yHKLIMI/I BbI4YUCJIEHUA KOHUEeHTpauunu:

HasBaHue no TekcTy MeHio KpaTkoe onucaHue MapameTp

MeHto: [4. O6enyxmeaHue] — [7.KoHueHTpauus] —

pacyem «2. Pacuet» PaspelueHne BbluncneHna napametpos | ConcentrationEnable
KOHUeHmpauuu OTAENbHbIX KOMNOHEHTOB

IMNOTHOCTM KOMMOHEHTOB MpPY TEKyLen TemnepaType onpegensaTcs TabnnmyHo unm
no nosimHoMmy. Tabnu4yHble 3Ha4yeHuss W  KO3AMMUUUEHTbI NofMHOMa 3agakTcs
nonb3oBarenemM C nomouwbio cepBucHoro 1O (noctaeBnsieTca B KOMMIEKTE C
pacxogoMepom).

Koroma  dyHKUMS  BblMUCNEHUST  KOHUEHTpauuMuM  BKIOYEHa,  pacxogomep
aBTOMAaTUYECKM pacCYUTbIBAEeT MaccoBble N O6beMHble KOHLEHTpauun KOMMOHEHTOB 2-X
drasHom cpenbl No NpuBeaeHHbIM dopMynam.

MaccoBble KOHLEHTpaummn Leneson cpeabl (wy) U cpebl Hocutens (wy):

wu @) = P2 P~ 15006 (2.25)
»-(D2—Di)
Wi (%) = 100% — wy, (2.26)

rae P — U3MEpPEHHOE PacxoaoMepoM 3Ha4YEeHME NITOTHOCTU CMECU ABYX KOMMOHEHTOB
(HocuTensa u uenesou cpeabl),
D1 — nnomHocmb cpedbl Hocumerns (Hanpumep, Boga),
D2 — nnomHocme yenesol cpedsbl (Hanpumep, HedTb).

AHanornyHo o6beMHble KOHLIeHTpaLmMn Lieneson cpeabl (Quy) 1 cpenbl Hocutens (Qn):

_ p—D1
%) = =———-100%, 2.27
Pu (%) = oo, 100% (2.27)
PH (%) = 100% — @y (2.28)
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BbluncneHHble 3Ha4YeHna KoHUeHTpauun orpaHnymsatotca o avanasoHa 0..100%.

Ecnn ogHO wnNM  HeCKoNMbKO 3Ha4YeHur KOHUeHTpauum Obino orpaHudeHo, 6yaet
yCTaHOBNEHO npeaynpexaeHne npouecca «! P #72 KoHu. orpaH.».
@ 3Ha4yeHus NNOTHOCTEN OTAENbHbIX KOMMOHEHTOB:
HasBaHue no TekcTty MeHio KpaTtkoe onucaHue MapameTp
MeHio: [4. O6cnyxuBaHme] — [7.KoHueHTpauusa] —
D2 «11. notHocTb Lenu» [ MNOTHOCTE LeneBon cpeabl, BeluncreH- | TargetDensity
Hasi 4N TeKyLlen Temneparypbl
D1 «12. MnoTH. Hocutensa» |lMNOTHOCTb cpeabl-HOCUTENS, Bbl- CarrierDensity
yYncneHHas anst TekyLwen TemnepaTtypbl

@ 3HayeHus KOHLI,eHTpaLIVIVI oTAelNIbHbIX KOMMNOHEHTOB.

HasBaHue no TEeKCTY

MeHI0

KpaTKoe onucaHue

MapameTp

meHto: [4. ObcnyxmBaHue] — [7.KoHueHTpaumsa] —

Wy

«3. Macc. KoHL. uenn»

MaccoBasi KoHLEeHTpaLuus
LeneBoii cpeabl B %

TargetMassConcentration

WH

«4. Macc. KOHL.HOCUT.»

MaccoBasi KOHUEeHTpauusi
cpenbl-HocuTens B %

CarrierMassConcentration

Py

«5. OB6bEM. KOHL,. uenm»

O6beMHas KoHUeHTpaums
uenesou cpedpl B %

TargetVolumeConcentration

PH

«6. O0. KOHL|. HOCUT.»

Ob6beMHast KOHLEHTpaLMs
cpeabl-HocuTens B %

CarrierVolumeConcentration

BbiuncneHu

e pacxoaa

3HasA maccoBble U 0ObEMHbIE KOHLEHTPaLUUU OTAENbHbIX KOMMOHEHTOB M OOLLuiA
pacxoq cpenpbl, pacxodoMep BbIYUCNSIET MacCoBbI M OOBLEMHBIN pacxodbl KaXkaoro
KOMMOHEHTa, NPOoTeKaloLero Yepes pacxoaoMep.

MaccosbIn pacxog Lueneson cpeabl (Qmy@my;) n cpeabl Hocutensa (Qmey):

roe

Qmy

= Qm - wy

Gmy = Qm- wy,

(2.29)

(2.30)

Qm - maccoeblili pacxod cMecu, NpoTekaloLLen Yepes pacxogomep.

AHanorn4yHo o6beMHbIV pacxoq ueneson cpeabl (Qvyy) u cpeabl HocuTens (Qvxy):

roe

Quy
Qry

Qv - @y,
Qv @y,

@ MapameTpbl pacxoaoB oTAeNbHbIX KOMMNOHEHTOB:

(2.31)

(2.32)

Qv - 06bemHbIl pacxod cMecu, MpoTeKaloLleln Yepes pacxogomep.

HasBaHue no TEKCTY

MeHI0

KpaTKoe onucaHue

MapameTp

mMeHto: [4. ObcnyxmBaHue] — [7.KoHueHTpaumsa] —
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HasBaHue no TekcTty MeHio KpaTkoe onucaHue MapameTp

Qmy «7. Macc. pacx. uenu» | MaccoBbli pacxog TargetMassFlow
ueneson cpeabl B %

Qmy «8. Macc. pacx.HocuT.» [MaccoBbin pacxog cpeapbl- |CarrierMassFlow
HocuTensi B %

Qvy «9. O6beM. pacx. uenm» | O6bEMHBIN pacxon TargetVolumeFlow
ueneBou cpeapl B %

Qvy «10. O6. pacx. HocuT.» |[OBbemHbI pacxoad cpeabl- | CarrierVolumeFlow
HocuTenst B %

Cnoco6bl 3agaHuA NNIOTHOCTU KOMIMOHEHTOB

Cuntaetcs, 4TO MNNOTHOCTb KaXAoOro KOMMOHEHTA CMeCWU 3aBUCUT TONbKO OT
TeMneparypbl 1 ornpegendaeTtca ogHnMMm 13 AByx cnoco0oB:

e Anrebpanyeckun MHoOrousieH 5-1m cteneHu.
e KycouHo-nuHernHas annpokcumaumsa (KJA) ot 1 go 20 Touek.

Cnocob 3agaHuMsi NAOTHOCTM KaXOoro KOMMoHeHTa (Memod annpokcumauuu)
BblOMpaeTcs nHanBMAYyanbHO ANs KaXK4on cpeabl.

@ MapameTpsbl, onpegensiowmne cnoco6 BbIYUCIIEHUs NIIOTHOCTE KOMNOHEHTOB:

Ha3BaHue no TekcTy MeHI0 KpaTkoe onucaHue MapameTp

mMemod annpokcumayuu MeTtoa annpokcumaunmn nNiIoTHOCTH TF_ApproximationMethod
ueneson cpeabl. MNonuHom unu KIA.

mMemod annpokcuMmayuu MeTtoa annpokcumaunmn nioTHOCTH CF_ApproximationMethod
cpenbl-HocuTens. MonuHom mnu KJTA.

& 3ameTKa:

MeToa annpokcumMmauumn ans KOHKPETHOW cpefbl BbIOMPaeTCcsa NCXoasa U3 ee CBOWCTB.
Tak, ona 3agaHua NAOTHOCTU BOAbl U OpYyrnx cped, cnabo M3MEeHSLWMX CBOH
NMOTHOCTb B paboyemM amanasoHe TemnepaTtyp, yaobHen BbibpaTb nonuvHom. [Ans
Takmx cpefd, Kak HedTb, HedTenpodykTbl M ApYyrux cped, MNOTHOCTb KOTOPbIX
3HaAYNTENBHO M3MEHsIeTCs B paboyem OumanasoHe TemnepaTyp, pekomeHayeTtcs
BblbMpaTtb KJTA. B koHe4YHOM cyeTe, BblIbop cnocoba annpokcumMmauumn onpenensercs
BNOOM UCXOAHbIX JaHHbIX O Cpeae.

3apaHue NNOTHOCTU KOMIMOHEHTA anreraneCKMM MHOIro4s7ieHOM

Anrebpavyeckun  MHorodneH (MOMMHOM),  annpPOKCUMMUPYOLWMIA  3aBUCUMOCTb
NAOTHOCTU KOMMOHEHTa OT TeMneparypbl, UMeeT crneayoLnin Bua;

D = a, + aAt + a,At* + a, At® +a,At* + a At°
D =ay+ aAt+a,At7 + aAt? + a A% + a AtP, (2.33)
rae DD — HangeHHoe 3HayeHne NIOoTHOCTU KOMMOHEHTa B TEMNEepPaTypHOW TouKe tt;

At =t —tp — pa3HOCTb TeKyLLen 1 ONOPHON TemMrnepaTypsbl;
to — 3Ha4YeHMe TemnepaTypbl, NPU KOTOPOW U3MEPEHa NITOTHOCTb o,
t — Tekywaa namepeHHasa TemnepaTypa cpeabl.

KoadbpuumeHTol nonvHomMa dp...as U Temnepartypa tp 3agawTcsa C MNOMOLLBIO
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CEpPBUCHOM NMporpamMmbl.

@ MapameTpbl AnA 3agaHuA anre6panyeckoro MHOrousneHa:

HasBaHue no Tekcrty MeHI0 KpaTkoe onucaHue MapameTp
to 3HadeHne Temnepartypsbl, npu kotopon | TF_RefTemperature/
n3MepeHa NNOTHOCTb 8g CF_RefTemperature
ao KoadhdpuumeHTt a, annpokcumupytowero | TF_ApproximationPoly a0/
normHoma. lNnoTHoCTL Npu ty CF_ApproximationPoly a0
ai KoadhdpuumneHT nonmHoma a1 TF_ApproximationPoly_al/

CF_ApproximationPoly_al

ar KoadbuumneHT nonmHoma a2 TF_ApproximationPoly_a2/
CF_ApproximationPoly a2

as KoadbduumeHT nonmHoma a3 TF_ApproximationPoly_a3/
CF_ApproximationPoly_a3

au KoadhdpuumneHT nonmHoma a4 TF_ApproximationPoly a4/
CF_ApproximationPoly a4

as KoadppuumneHT nonuHoma as TF_ApproximationPoly a5/
CF_ApproximationPoly_a5

3apaHuve NIOTHOCTU KOMMOHEHTOB ¢ nomolubio KITA

Mpy wncnonb3oBaHWM MeToAa KyCOYHO-NMHenHown annpokcumauuun (KNA) ans
BbIYUCNEHUS MMOTHOCTU KOMMOHEeHTa 3ajatotca o 20 nap 3HayeHUn «Temnepatypa-
NNOTHOCTb cpefpbl». lMonyyeHHaa Tabnuua ucnonb3dyetcs Ans onpeaeneHvuss 3HadeHus
NAOTHOCTU KOMIMOHEHTa No U3BECTHOW TemnepaType (TemnepaType cmecm).

Korga 3HadyeHve Temnepatypbl HaxoguTCA B MPOMEXYTKe MexXay [ABYyMS
TemnepatypHbiMn  Toykamu  Tabnuubl  KIlA, 3HayeHMe NNOTHOCTM  KOMMOHEHTa
BblYMCNAETCA NYyTEM JIMHEMHOWN UHTEPNONALMM 3HAYEHUIN MAOTHOCTU B 9TUX TOYKaX.

Toukn B Tabnuue KJIA pormkHbl pacnonaratbCA TOMbKO B MOpsSAKe BO3pacTaHus
Temnepatypbl. [1py BbIxoge TemnepaTtypbl cpedbl 3a rpaHuly auvanasoHa KJIA (Huxe
Temnepatypbl NepBoM TOYKM WM Bblle TemnepaTypbl nocrnegHen 3aaenCTBOBaHHOM
TOYKM) 3HAYEeHWEe MNNOTHOCTU KOMMOHEeHTa OydeT BblYUCIIEHO NyTeM  JIMHEWHOW
3KCTpanonsaumMm KpamHero ydacTtka auana3oHa COOTBETCTBEHHO BHU3 unn BBepx. B atom
cnyyae Oyget yctaHoBneHo npegynpexgeHue npouecca «! P #70 LUC: Temn KIA» (ecnu
Temnepartypa Bblwna 3a ananasoH KJ1A ueneson cpegpl) unn «! P #71 CH: temn KIA»
(ecrniv Temnepatypa Bbiwna 3a gnanas3oH KJIA cpegbl-HocuTens). locne Bo3BpalleHus
TemnepaTypbl B AnanasoH npeaynpexaeHuns byayT CHATbI.

Uuncno 3agencrtBoBaHHbIX B Tabnuvue KITA Toyek u napbl 3Ha4eHUn «Temneparypa-
NMOTHOCTb» ANS1 KaX40ro KOMMNOHEHTa ABYXKOMMOHEHTHOW Cpeabl 3a4alTcsl C MOMOLLbIO
cepsucHou nporpammbl ansa MK vnm no undgposomy nHtepdercy Modbus.

[vanasoH [JonycTuMmbIX 3HadYeHUn TemnepaTypHbix Todyek KJIA - Becb
TemnepaTypHbI AnanasoH pacxogomepa.

[AnanasoH JonycTuMbIX 3HaYeHnn nnotHocTn: ot 0 go 14203 kr/m3.

Yucno akmueHbix mo4dyek KJ/TA He mMoXeT ObiTb MeHblue 1. Touknm OOImKHbl ObiThb
ynopsgodeHbl N0 BO3pacTaHUo TeMnepaTypbl (OT caMOn HU3KOW TemnepaTypbl 4O caMou
BbicOKOM). Ecnu 3agaHbl 2 nocnegoBaTternbHble TOYMKM C OAMHAKOBOWM TemnepaTypon u
Tekywass nmaMepeHHaa Temnepartypa TOYHO nonana B Takyl «OBOWHYKO» TOYKY, TO
NMOTHOCTb KOMMNOHEHTa ByaeT paBHa cpeaHeMY 3HA4YEHUIO NSIOTHOCTU B 3TUX TOYKAX.
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@ MapameTpbl ANA KOHPUrypmupoBaHUA NIIOTHOCTU KOMNOHEHTOB MeTtoaom KIA:

Ha3BaHue no TekcTy MeHio KpaTkoe onucaHue MapameTp
4uC/0 aKmMuUBHbIX MoYeK YUumcno akTuBHbIX Todek KITA TF_PWLTable_PointsCount/
KJIA CF_PW.LTable_PointsCount
to 3HadeHne Temneparypbl Ans To4kn 0 TF_PWL_Table_t0/

CF_PWL_Table_t0

t1 3HadeHne Temnepartypbl Ans To4kn 1 TF_PWL_Table_t1/
CF_PWL_Table_t1

tig 3HadeHne Temnepatypbl ans Todkn 19 [ TF_PWL_Table t19/
CF_PWL_Table t19

Po 3HayeHne nnoTHoCcTU B Touke 0 TF_PWL_Table do/
CF_PWL_Table dO

P1 3HadeHne NIOTHOCTU B ToYke 1 TF_PWL_Table_d1/

CF_PWL_Table_di1

P19 3HadeHne NoTHOCTK B Touke 19 TF_PWL_Table_d19/
CF_PWL_Table_d19

Mpumep

N3mepsiemas cpefa npeacraBndeT cobon BogoHepTAHYO cMechb (HeTb — Lienesas
cpena, Boaa - HOCUTENb).

[MycTb NNOTHOCTL HEPTU 3afaHa Tabnuuen 3HaYeHNn «TemnepaTypa-noTHOCTbY, a
NMNOTHOCTb BOAbl 3a4aHa NOJIMHOMOM 5-11 cTeNeHu.

[Ons HedTK 3agagumcs padoymm ananasoHom ot 39 go 49 °C ¢ warom 1,25 °C, kak
npueegeHo B Tabnuue. 3Ty Tabnuuy MoxHO 6€3 M3MEHEHUI BBECTM B MPUOOP C MOMOLLbLIO
CEpPBUCHOM NporpamMMbl, 3afaB 3Ha4YeHUs Temnepartyp to...tg M NIOTHOCTEN Po...Ps.

Homep To4kM Temnepartypa, °C MnoTtHoCTb, Kr/m3
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 3aBUCUMOCTMU:

842,00
841,00
840,00

(32]

s
= 839,00
x
£ 83300
o
I
6 837,00
=

)

836,00
835,00
834,00

3aBUCUMOCTb NNIOTHOCTU HEPTH OT TemnepaTypbl

L841,13
\fo,aa
\‘@,41
W9
s

836,80

834,16

T T

39,00 40,25 41,50 42,75 44,00 45,25 46,50 47,75 49,00

Temnepaypa, °C

MnoTHoCTb BoAbl OMpedenvm crneaywwumn KoadduumneHTammn nonuHoma 5-i
cTerneHu (3HaYeHue ty — Temneparypa, Npu KOTOPOI M3MepeHa NIOTHOCTb cpeabl ao):

ao
a
az
as
as
as

999,83956 (KF/M32; to =0 °C.
6,798299989*10
-9,106025564*10°3
1,005272999*10*
-1,126713526*10°®
6,591795606*10°°

HarnsagHoe npencraerieHne I'IpVIBe,D,eHHOIZ 3aBNCUMOCTW:

MnotHOCTbL BoAbl, Kr/m3

993,0
&92,59

992,5

992,12

992,0

\‘391,63

991,5
991,0

\‘391,14

\390,63

990,5
990,0

990,11

MnoTtHoCTb, Kr/Mm3

989,5

\389,58

989,0

989,05

988,5

988,50

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 o Hocutellb  Ond
BO,D,OHG(*)TFIHOVI cmecn. Pacxo,u,owlep 6y,u,eT BbIHNCNATb MITIOTHOCTU 3TUX KOMIMOHEHTOB, UX
KOHUEHTpauun n pacxogbl.
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2.21 OpueHmauyusi dam4vuka e npocmpaHcmee

B 3aBucmmocTn oT BMaa uamepsiemMon cpeabl M 0COBEHHOCTEN MeCcTa YCTaHOBKM,
NPOCTPAHCTBEHHOE pPACMOSIOKEHNE AdaTyMka MOXET ObiTb pasnuMyHbIM.  Bo3MOXHble
BapunaHTbl yCTaHOBKM Obinn onucaHbl paHee (n. 2.2.4.2).

MpocTpaHCTBEHHOE MONOXEeHNEe faTynka He BhMSIET Ha TOYHOCTb W3MepeHust
MacCOBOrO pacxoja M MacCbl, HO MOXET BHECTM CUCTeMaTUYECKYH MOrpeLlHoCTb
N3MEPEHUS1  MIIOTHOCTW. OMEKTPOHHbIM  Onok MNO3BOMSIET  CKOMMEHCUMpPOBaTb 3Ty
MOTPELUHOCTb C MOMOLLBI0  (PYHKUMM KOPPEKUMM MIIOTHOCTM MO MPOCTPaHCTBEHHOMY
MOSOXEHMIO.

[locTynHble BapMaHTbl NPOCTPAHCTBEHHOIO MOMOXEHUS AaTynKa:
e [OpM30OHTaNbHO «hnarom BHU3Y;
e [Opu3oHTanbHO «narom BOOK» (AOMNONMHUTENBHOE NONOXEHNE OrPAHNYEHHO
AonycTUMoe Npu onpeaeneHHbIX YCIoBUAX);
e [Opun3OHTanNbHO «hnarom BBEPXY;
e BepTukanbHO BHWU3 1 BBEPX NO MOTOKY;

@ [nsa HacTpoMKkn NcNonb3yTCA NapaMeTpbl:

HasBaHue no TekcTty MeHio KpaTkoe onucaHue MapameTp

mMeHto: [5.basoBble dyHkumn] — [4.Hactpownka] —[3.OpueHTtaumsa gatumka] —

npocmpaHcmeeHHoe |[«3. OpueHtauma |(OnpenensieTca  Tekywlee MNONoXxeHue Sensororienﬂnput
rnosioxXeHus amyuka |paTyvkar JaTyuka B NpoCTpaHCTBe
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3 TexHU4eckoe obcrnyXxuBaHue
3.1 CpaHHbli B 9KchnyaTaumio  pacxogomep He TpebyeT  cneumanbHOro
obCcnyXmMBaHNs, KpOMe NepruognyecKoro OCMoTpa C Lenbo NMPOBEPKK:

e COOMOAEHUS YCNOBUIA SKCMNyaTaLuu;

e HANU4Msl HaNPsHKEHWUsI ANEKTPUYECKOrO MUTaHUS U COOTBETCTBMS €ro NapameTpoB
TpeboBaHUSIM HaCTOSILLErO PYKOBOACTBA;

® BUOAMMOCTU MapKNPOBOYHbIX Tabnuyex;
® OTCYTCTBUA BHELLUHUX ﬂOBpe)Kﬂ,eHMVI.

3.2 [Nepnoan4HOCTbL OCMOTpa 3aBUCUT OT YCIIOBUIM SKCNslyataumm u onpegensaeTca
npeanpusaTMeM, BedywmnM TeXHU4Yeckoe obcryXuBaHue ysna yyeTa, Mo COrfacoBaHUIo C
aKcnnyaTupyroLen opraHmsaumen.

3.3 0Ocoboe BHMMaHME HeobXoOUMO yOenATb KOHTPOSK  TEXHOMOrMYEeCKUX
napameTpoB, B 4YaCTHOCTW, [OaBMEHUs >XMOKOCTM B TpybonpoBoge, W He aonyckatb
PEXUMOB 3KCNyaTaunm, CnocoBCTBYIOLLMX BO3HUKHOBEHUIO KaBUTaumm, T.e. obpasoBaHuio
B XXMOKOCTU MOMOCTEN, 3anOfIHEHHbIX ra3oM, MapoOM WU UX cMmecbio. KaBuTaumoHHble
ny3blpbkn 06pasyoTcs Npy TakMxX YCroBUSAX, KOrga AaBneHUe XUOKOCTU CTAHOBUTCH HUXKeE
HEKOTOPOro KPUTUYECKOro 3HadveHus Py, (B pearnbHOn Xuakoctn Py, npnbnmantensHo
paBHO AAaBIEHUIO HACBILEHHbIX MapoB 3TON XWOKOCTM NPU JaHHOW Temneparype).

3.4 HecobritooeHne  ycrioBui  SKCnnyataumMmM  MOXeT NpMBECTM K OTKasy
npeobpasoBaTtens Uy NPEBbILLEHNIO AOMYCTUMOrO 3HaYEHMS MOrPELLUHOCTN N3MEPEHWIA.

4 NoBepka

4.1 lNMepmnogndeckass noBepka MNPOBOAUTCA B COOTBETCTBUM C  JOKYMEHTOM
3124.0000.00-01 MIT ¢ nameHeHnem Ne2.

4.2 NHTepBan mexay noBepkaMmu — YeTbipe roga.

4.3 MeToamnka COCTOUT M3 OBYX METOLOB MOBEPKU: MPOSIMBHON N UMUTALMOHHOW
(onums).

4.4 VIMNTaAUMOHHBIN METOA, MOXET WCMONb30BaTbCA TOSMLKO NpU Nepnognyeckon
nosepke. B cootBetctBMM ¢ MI1 gonyckaetca nNpoBOAUTbL MMUTALIMOHHYHO MOBEPKY Ha
MecTe akcnnyatauuu. Bbelbop MeToga npoBedeHna  noBepku  (NPOAIMBHOWM UMK
UMUTALUMOHHLIN)  onpedensieTca  nonb3oBaTeneMm  pacxogomepa. [ocTynHbl  fABa
NCNONHEHNA pacxogomepa NO TUNY MMUTAUMOHHOW MNOBEPKW: CTaHOApTHbIA (kog 1) w
pacwupeHHbin (kog S). O6a wcnonHeHus nopaepxueatoT BbinonHeHne WI nopg
ynpaenennem [10O TK CorService. [na craHgapTtHoro wucnonHennsa no Tuny WM
HeobxoaMmo B paboumx ycroBusix ¢ cobniogeHnem tpebosaHun MIT n.14.1 namepstb
NNOTHOCTb paBoyel cpedbl C NOrPELLUHOCTBI0 He Xyxe + 1 kr/M°. Ecnu HeT BO3MOXHOCTU
obecneunTb aTO TpeboBaHMe, TO PEKOMEHOYETCA UCMONb30BaTh AEMOHTaXHbIN MeToZ, (CM.
n.14.2 MI). [Ona pacwvpeHHoro BapuaHta ucnosHeHuss no tuny WM unsmepeHue
nnoTHocTn paboyen cpen He obaszatenbHo. OnucaHue npoueaypbl BbiNONHeHus WM
N3IOXEHO B JOKYMeHTe «PyKOBOACTBO MO UMUTALMOHHOW NOBEPKE».

4.5 Mpn nwbom pesynsrate BbIMNOHEHUA UMUTAUMOHHON noBepkn («lfogeH» /
«HerogeH») Bo3amoxxHo nposegeHne Ml no nponusHomy metoay (n.15.3.3 MMN).
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5 KannbpoBka

B HekoTopbIx cny4yasix B npouecce aKcnnyaTaumMm MoxeT noTpeboBaTbcs
KannbpoBKka nokasaHui pacxogomepa.

Monb3oBatenbckas kanMbpoBka AOCTYNHA Ansi crneaylowmx n3amepsieMblX
napameTpoB:

e MaccoBbi pacxog;

e Ob6beMHbIN pacxos;

e [InoTHOCTb;

e TemnepaTypa.

MoapobHoe onncaHne n3mepsieMbix NapamMeTpoB NpueoanTcs B n.2.14.

Bo3MOXHOCTb Monb3oBaTeNnbCKOM  kanubpoBkn obecneynmBaeTcs  HanoXxXeHuem
NMNHENHOWN KOPPEKLUMM Ha 3HAYEeHUS U3MepsieMblX napameTpoB. JInHenHas Koppekuma ons
KaXkgoro napameTpa onpefensieTcs cregyowmum obpasom:

y=k-(X=X%p), (5.1)
rme y — 3HayeHne napameTpa nocre Koppekuuu,
X — UCXOQHOE 3HaYeHne napameTpa,
k — KOahPULUMEHT HaKITOHa ANA JaHHOro napameTpa,
X0 — KOI(hPULMNEHT CMELLEHUs AN1s AaHHOro napameTpa.

Moapo6Hee onncaHne napaMeTpoB NMHENHON KOpPPEKLUM coaepxuTcs B n.2.15.2.

KannbpoBka wn3MepsieMoro napametrpa MOXeT MpoBOAUTLCA MO  CreayroLmm
npouenypam:

e KanubpoBKa CMeLLEHMs, Koraa onpeaensieTcs ToNbKO KO3(MUUNEHT CMeLLEeHMS
NMHEeNnHon koppekumn (n.5.1);

e KanMbpoBKa HaKMOHa M CMELUEeHMA Mo ABYM TOYKaMm, Korga onpegensaitcs oba
KoaddmuUMEHTA NIMHENHOW KOPPEKLMN — HAKMOH 1 cmelleHune (n.5.2);

e KanubpoBKa HaknoHa — onpegeneHne KoadduuUMEHTA HaKMOHaA JMHENHON
KOoppeKuumn no AaHHbIM HECKOMbKMX Toyek (M.5.3).

MaccoBbin pacxopn

[na maccoBoro pacxofa BbINOMHAETCS TOMNbKO KanubposBka HakmnoHa (n.5.3).

Mpn kanubpoBke MaccoBOro pacxoga KO3IMPUUMEHT CMELLEHUS €ro JNUHENHOMN
KOppeKUMM Xo He U3MEHsieTCa W OoCTaeTcsd HyneBbiM. HacTpauBaeTcsi TONbKO
KoabpmumeHT HakroHa k. OTCyTCTBME CMeELLEeHMs MaccoBOro pacxoga OT 3adaHHOW
XapaKkTepuctukm obecneymBaeTcsl HaCTPOMKOM Hynsa (n.2.17) HenocpencTBEHHO nepepn
BbINOSIHEHNEM Npoueaypbl KanNnMbpPOBKMK.

KoappmumeHT cmeweHns JMHENMHOW KOppeKkuuuM MacCoBOro  pacxoda X
N3mMepseTcs BO BHYTPEHHUX eanHMLax — Kr/4. ITo cnegyert yunTbiBaTb Npy 3anmcu HOBOrO
3HaYeHus.

O6bemMHbIN pacxon

Ans obbemHOro pacxoga, Tak e Kak Ansg MacCOBOrO, BbINOMHSAETCA TOSbKO
kanubposBka HaknoHa (n.5.3). MNepen BbiNoONHeHMEM kKannbpoBkn 06BLEMHOrO pacxoga
TpebyeTcs BbINONMHUTL HACTPOWKY Hyns (N.2.17).

Ob6beMHbIN pacxoq He SABMSETCA HEMOCPEACTBEHHO BbIYMCNAEMbIM NapameTpoMm
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pacxogomepa, No3ToMy KannbpoBkon o6beMHOro pacxoda crieqyeT Norb30BaTbCs TOMbKO

B T€X Cny4yasx, Korga HeT BO3MOXHOCTW OTKanmbposaTb MaccoBbI pacxod U NAOTHOCTb.
KoadhdnumneHT cmeLleHnst MIMHENHOW KOoppeKUMn OOGbEMHOro pacxoga UamepsaeTcs

BO BHYTPEHHWX eauHuLax — M>/4. OTo cneayeT yuuTbIBaTh NPU 3anick HOBOTO 3HAYEHWS.

MnotHoCTb

[na nnoTHOCTM MOXET MPOBOAMTBLCHA KanmbpoBKa CMELLEHUS MO OAHOW TOuKe
(obwmr nopsgok npoueaypbl onucaH B n.5.1, kKanubpoBka NNOTHOCTU B pabounx ycnoBusix
onucaxa B n. 2.15.7) unu kannbpoBka HaKMoHa 1 CMeLLEHNSA No ABYyM Toukam (n.5.2).

KoadhdpuumneHT CMeLleHnss NUHENHOW KOppPeKuMM MNOTHOCTU M3MEPSETCS BO
BHYTPEHHMX eauHMLax — kr/m>. 370 cnegyeT yuuTbiBaTb Mpu 3anmcu HOBOMO 3HAYEHMS.

Temnepartypa

[na TemnepaTtypbl NpUMeEHsIETCA KanubpoBka cMmelleHust no ogHon Toudke (n.5.1)
nnun KanmbpoBKa HaKrMoHa 1 cMeLeHna nNo AsyM Todkam (n.5.2).

KoadhdpuumeHT cmelleHna nUMHEMHOW Koppekunn Temnepartypbl U3MepsieTcss BO
BHYTPEHHMX eanHuuax — °C. OTo crieqyeT yunTbiBaTh NPU 3anmcn HOBOTO 3HAYEHUS.

5.1 KannbpoBka cmeLleHus

KannbpoBka cMeLleHMs1 MO3BONSET MNOSy4nTb HOBOE 3HadeHue koadpdpuumeHTa
cMellleHnss X’p Mo nokasaHUsIM 3TarioHHoro npubopa. BenuumHa u 3HaK MOOCTPOVKM
CMELLEHUsI OnpeaensioTcs No pasHULE MexXay 3HadYeHMEM M3MepsieMoro napamerpa u
3Ha4YeHMeM, Nosy4YeHHbIM C MOMOLLIbIO 3TaNoOHHOro Npubopa.

Mpoueaypa KanMbpoBKM CMELLIEHUSI NPOU3BOAUTCS CNeayLwmnM oGpasom:

1) Tllepentn B MeHO «basoBble yHKUMM — JIMHENHast Koppekumsa» U BbinucaTb
TekyLlee 3HaYeHne cMmeleHnsa Xo napameTpa, BbIbpaHHOro Anst KanmbpoBKu.

2) Ob6ecneunTb ycnoBusa ansi NpoBeaeHNa N3MEPEHUN.

3) MMonyunTb ycpegHEHHble 3Ha4YeHWsi MoKasaHWi 3TarnoHHoro npubopa V, u
pacxogomepa V. NepeBecTn NonyYeHHble 3HAYEeHUSI BO BHYTPEHHWE eduHULbI
n3MepeHus ans kannbpyemoro napametpa.

4) OnpepenuTb HOBOE 3Ha4YeHne koadduumneHTa cmewerHma X'o= X, —(V, V).

5) 3anucaTtb HOBOe 3HadYeHne cMmeLleHus X'p B pacxogomep.

6) [lpoBepuUTb MNPUMEHEHHYIO KOPPEKLMIO CpPaBHEHMEM TEKyLLero 3HadYeHus
N3MEPSEMOro napamMeTpa C MNoKasaHMsaMW 3TanoHHoro npubopa. [lpu
HeobXoAMMOCTN NOBTOPUTL KannbpoBKy HavmnHasga ¢ n.1.

5.2 KannbpoBka HaknoHa 1 CMeLLeHns no AByM ToYKam

KannbpoBka HaknoHa M CMeLleHust Mo ABYM TOYKaM MO3BOMHAET MOSfyvYuTb HOBbIE
3HayeHus1 KoadPPUUMEHTOB cMeleHns Xs W HaknoHa K’ fUHEeWHOW Koppekuuu
Kanmbpyemoro napamerpa no aHHbIM NoKasaHWn 3TanoHHOrO Npubopa B ABYX TOYKaX.

Mpouenypa kanMbpoBKK Mo ABYM TOYKaM NPOU3BOAMTCS CrieayowmmMm o6pasom:

1) [llepentn B MeH «basoBble yHKUMM — JIMHENMHaAsa KoppeKkums» U BbiNUCaTb
TeKkywme 3HadeHus KoadppuumeHToB cmelleHns Xo U HaknoHa K nuHenHou
KoppeKuumn BbibpaHHOro Ans kanmbpoBku napameTpa.

2) Obecneuntb ycnoBus AOnNs  NPOBEAEHUS WU3MEPEHUMN B MNEpBON  TO4YKe
KanubpoBKu.

3) MonyunTb ycpeaHEeHHble 3HA4YeHMs MnoKasaHur 3TanoHHoro npubopa V1, wm
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pacxogomepa V1 B nepBon Touke Kanmbposku. [lepeBecTn nonyveHHble
3Ha4YeHUs1 BO BHYTPEHHME €ANHULbI U3BMEPEHNSA NS Kannbpyemoro napameTpa.

4) Ob6ecneunTb YycnosBua AnNa NpoOBEOEHUS W3MEPEHWA BO BTOPOM TOYKe
KanmbpoBKu.

5) [lNonyunTb ycpefHeHHble 3Ha4yeHUs MOoKas3aHW 3JTanoHHOro npubopa V2, u
pacxogomepa V2 BO BTOpOW Toudke Kanubposku. [lepeBecTn nNonyyYeHHble
3Ha4yeHWs BO BHYTPEHHME eQMHULbI U3MepeHnsa ansa kannbpyemoro napameTpa.

6) OnpegenuTtb HOBble 3HAYEHUS KOIPPULMEHTOB KOPPEKLMK:
. V2, -V1
V2-V1
V2 -V1-V1 V2
0= + X, -
K-(V2,-V1)

7) 3anucaTtb HOBble 3Ha4YeHUs1 KOAPDPULMEHTOB NMMHENHON KoppeKumn X 1 K.

8) [MpoBepuTb NPUMEHEHHYID KOPPEKUMIO CpaBHEHMEM TEKYyLIEero 3HayeHust
n3mMepsieMoro napameTpa C nokasaHusiMW 3TarnoHHOro npubopa B nNepBov U
BTOPOM TO4YKax Kanunbposku. [pu HeobGXoOUMOCTM MNOBTOPUTL KanmnbpoBKy
Ha4mHaga c n.1.

5.3 Kannbposka HaknoHa

KannbpoBka HaknoHa ncnosnb3yetcsa Ans onpeneneHns koagguumeHta HaknoHa K’
NVMHENHON KOPPEKUUN U3MEPSIEMOro napameTpa Mo nokasaHusM 3TanoHHOro npubopa B
ABYX unu bonee Todkax. KannbpoBka HaknoHa NPUMEHSIETCS TONbKO ANA napameTpoB
pacxofa, T.K. TpebyeT npeaBapuTeNbHOM YCTaHOBKN HYNA.

Mpoueaypa kanMbpoBKM HAKMOHA NPOM3BOAUTCS crieaytowmnm obpasom:

1) Tllepentn B MeHw «basoBble yHKUMM — JlMHEeHas koppekumsa». Beinucatb
TeKkyLne 3HadeHnss KodPPULNEHTOB CMeLLeHns Xo M HaknoHa K BblGpaHHOro
Ans KanmbpoBkn NapameTpa.

2) COpocuTb napameTpbl FMHENHOW KOPPEKUMM Ha 3HAYEHUS MO YMONYaHUIo
(cmeLeHne n HaknoH yctaHoBuTb 0.0 n 1.0 COOTBETCTBEHHO).

3) [lpoBecTn HACTPOWKYy Hyns cornacHo n.2.17.

4) O6GecneunTb yCrnoBuA ANs MNPOBEAEHUA U3MEPEHMA B NEPBON  TOYKE
KanmbpoBKu.

5) [lNonyunTb ycpeaHEHHble€ 3Ha4YeHUs MOoKa3aHW 3STanoHHoro npubopa V1, u
pacxogomMmepa V1 B NepBoin TOYKE KannbpoBKu.

6) BbluMCNUTbL OTHOCUTENBHYHO OLLIMOKY pacxogoMepa B NePBON TOYKE:
_V1-Vi,
Vi

ol

7) Obecneuntb ycnoBus ANA MPOBEAEHUA WU3MEPEHUA BO BTOPON TOYKe
KanmbpoBKu.

8) [lMonyunTb ycpefHeHHble 3Ha4vyeHUs MOoKasaHW 3JTarioHHOro npubopa V2, u
pacxogomMmepa V2 BO BTOPOWN TOYKE KanmnbpoBKN.

9) BbIMMCNINTL OTHOCUTENBHYIO OLLUMGKY pacxogomepa BO BTOPOM TOYKE:
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V2-V2,
v2,

02

10) MNosTopuTb NN. 7..9 ONa BCEX N ToYeK KanuMbpoBKM M MOMyYUTb 3HAYEHUS
OTHOCUTEMBHbLIX OWKBOK §3..6h B 3TUX Toukax. MuHMManbHoe 4ncrno Toyek
kanmbposku — 2, nyywe 3..5.

11) Bbluncnutb cpegHee apudMeTMyeckoe 3HayeHWe OTHOCUTENbHbIX OLIMGOK
N3MepeHMs N0 BCEM TOYKaM KannbpoBKu & .

12) OnpegenuTb HOBOE 3Ha4YeHMe KOIhULMEHTA HAKINOHA IMHENHON KOPPEKLUN:

. K
K:——.
o+1
13) 3anncatb HOBOEe 3HayeHuMe KoadPULMEeHTa JUHENHOM Koppekumn K’ B

pacxogomep.

14) MpoBepuTb NPUMEHEHHYIO KOPPEKLMIO B HECKOMbKMX TOYKax kanmbposku. MNpu
Heo6X0AMMOCTUN MOBTOPUTL KannbpoBKy HauYmMHas ¢ n.1.

6 TpaHcnopTUpOBaHWe N XpaHeHue

6.1 YcnoBus TpaHCMOPTMPOBaHUS pacxogOMepoB B yNakoBKe Mpeanpuatusa-
N3roToBUTENSI COOTBETCTBYIOT YycnoeBusM XxpaHeHna 5 no [OCT 15150, HO npwm
Temnepatype oT MuHyc 40 go nntoc 70 °C.

6.2 Pacxogomep B ynakoBKke NpeanpusTus-M3roToBUTENS TPAHCNOPTMPYETCS BCEMM
BMOAMM 3aKPbITOrO TpaHcropTa, B TOM 4MCre M  BO3AYWHbIM TPaHCNOPTOM B
oTannMBaeMbIX repMeTU3NPOBaHHbLIX OTCEKax, B COOTBETCTBMW C MpaBuiiaMu NepeBO3Ku
rpy30oB, OENCTBYOLWMMMN Ha JaHHOM Buae TpaHcnopTa.

6.3 Mpyn TpaHCNOPTUPOBAHUN PACXO4OMEPOB KeNe3HOA0POXKHLIM TPAHCMNOPTOM BUA,
OTNPaBKM — MeNKasl NN ManoTOHHaXHas!.

6.4 [lonyckaeTcsa TpaHCMNopTMPOBaHME PACXOAOMEPOB B KOHTEHepaX.

6.5 Bo Bpemsi Norpy3oyHO-pasrpy304HbiX paboT M TPaHCMOPTMPOBAHMS SILLMKN He
[AOIMKHbI NMOABEPraTbCsi PE3KMM yaapaM M BO3AENCTBMIO aTMOCHEPHbBIX OCaAKOB.

6.6 Cnoco6 yknagku SILMKOB C pacxogoMepamy Ha TpaHCMopTupylollee cpeacTso
[IOIKEH UCKNoYaTh UX NepemeLleHue.

6.7 Cpok  npebblBaHMs  pPacXoAOMepoB B COOTBETCTBYWOLIMX  YCMOBUSAX
TpaHcnopTUpoBaHus — He bonee 3 mecsiLEB.

6.8 B 3umMmHee BpeMAa 4dWUKM C pacxogomMepamun - pacnakoBbiBakdOTCA B
oTaninMBaemMom nomMmeLleHnn He mMeHee 4em 4yepes 12 4 nocne BHECEHUS UX B NOMELLIEHME.

6.9 Pacxogomepbl MOryT XpaHWUTbCS Kak B TPaHCMNOPTHOM Tape C YKNaakon B
wrabens 4o 3 sAWMKOB NO BbICOTE, Tak U 63 yNakoBKM - Ha cTennaxax.

6.10 YcnoBus xpaHeHusa pacxogomMepos B TpaHcnopTHon Tape — 3 no NOCT 15150.
6.11 YcnoBsus xpaHeHusa pacxogomepos 6e3 ynakosku — 1 no NOCT 15150.

6.12 Bo3gyx mMoMelleHNsi, B KOTOPOM XPaHSITCA pPacXxo4oMepbl, He [OIKeH
coaepaTb KOPPO3MOHHO-aKTUBHbIX BELLECTB.
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V4 I'Ipanma BO3BpaTa NpoAyKUuuun
7.1 O4uncTka

BosBpaT pacxogoMepoB Ha NpeanpusiTue-u3roToBUTENb (B TOM YMCrie A1 NOBEPKM)
[AOIMKEH MPOM3BOAUTLCS TOMbKO Mocre ob6si3aTenbHoM o4vMcTkM.  [lonyckaeTcs He
NPOBOAUTL OYUCTKY HOBbIX M HEMCMOSb30BaHHbIX PACXO40OMEpPOB.

Pacxogomep (ero coctaBHble YacTU: AATYMK, KNEMMHbIE KOPOOKN, N3MEPUTENbHbIN
MoA4ynb, MOAYfb MNpoueccopa) CYANTAETCA HOBbIM M HEUCNOSNb30BAHHBLIM TOMbKO B TOM
cny4yae, eCnv OH He BbIHUMAsCH M3 NnepBoHa4YanbHOM TPAHCNOPTUPOBOYHOM YNakoBKU. Bo
BCEX OCTallbHbIX CIy4YasiX pacxogoMep CHMTAEeTCs UCMONb30BaHHbLIM. Takme pacxogoMepsl
nepea BO3BpPaTOM OOSMKHbI ObiTb MOMHOCTLIO 06e33apaxeHbl N ovnLeHbl. [JomkHO BbITb
COCTaBfiEHO CBMAETENbCTBO 06 04MCTKe, hopMa KoToporo npueeneHa B Npunoxenun XK.
B cBupetenbctBe 06 ouMcTke HeoBXO4MMO NepedncnuTb M onucaTtb BCe BELLECTBa,
KOTOpble HAaXOAUNUCL B KOHTaKTE C pacXO4OMeEPOM.

7.2 KoMnnekTHoCTb

Mpn ¢opmmnpoBaHuM KoMMnekTa AnNA Bo3Bpata HeobXxoguMO MpPOBECTU CBEPKY
HOMEpOB BCEX YacTen BO3BpaLLaeMOro pacxogomepa € 3aBOACKUM HOMEPOM, YKa3aHHbIM
B nacnopte (cMm. n.2.2.3). He gonyckaetcst BO3BpaT pacxogomMepa, CKOMMMEKTOBAHHOIO M3
yacten C pasfnnyHbIMU 3aBOACKMMW HoMepamu 6e3 corracoBaHua C nNpeanpuaTnem-
N3roToBUTENEM.

7.2.1 MNonHbI BO3BpaT

BosBpaT pacxogomepa Npov3BOAMTCS B COOTBETCTBUM C MOMHbIM KOMMSIEKTOM
noctaBku (n.1.3), BKMOYask ynakoBKY NPeAnpUSTUS-U3rotoBuTensl. Hanpumep, MonHbIi
BO3BpaT BhIMNOMHSAETCS Nocrie NPOBEAEHNsI OMbITHON aKcnyaTaLuu.

7.2.2 YacTnyHbIA BO3BpaT

CTtaHOapTHbIA crly4ail 4acTMYHOrO BO3BpaTa - NMpW BO3BpaTe pacxogomepa Ans
npoBeaeHus npoueaypbl NoBepkn. B ocTarnbHbIX crny4yasix, Bo3BpaT OTAENbHbIX YacTei
pacxogomepa BbINOMHSAETCS NO COrnacoBaHuIo C NpeanpuaTUeM-n3roToBUTenem.

Obna3aTenbHbI COCTaB KOMMNMEKTa Npy BO3BpaTe pacxo4oMepOB Afsi MOBEPKMY:
e [lacnopr;
e Pacxogomep (matumk, aNeKTPOHHbIN NpeobpasoBarens);

e CneunanbHbii kabenb AnNs COeOWHEHWs OaTyuka C  U3MepuUTENbHbIM
mMoayrnem (ans ucnonHenun S, RS).

7.3 YnakoBka

Mpu BO3BpaTe pacxo4OMEpOB pPEKOMEHOYETCA MCMOMb30BaTb OPUrMHArbHYO
ynakoBky npeanpusitusi-usrotosutens. [pu  yacTMyHOM  BO3BpaTe  JornyckaeTcs
Mcnonb3oBaTb  YMNaKoOBKY, aHanormyHyr opurnHanbHoui (n.1.6), ¢ ob6s3aTenbHbIM
3aKpenrieHnem 4YacTe U 3neMeHTOB pacxogomepa (4ons  npegoTBpalLeHns  ux
nepeMeLleHs U coygapeHust B Mpouecce TpaHCnopTUpoBKWM). Ecnv npeanonaraetcs
oTnpaBka pacxogomepa obpaTtHO 3akasuuky (Hanpumep npwu NoBeEpPKE), HEOpUIrMHarnbHas
ynakoBka gomkHa  obecneumBaTb  BO3MOXHOCTb  MOBTOPHOIO  WCMOMb30BaHMS.
OTBETCTBEHHOCTb 3a COXPAHHOCTb pacxodoMepa BO BPEMS TPaHCMOPTUPOBKM HeCeT
TpaHCrnopTHasi KOMMNaHUs 1 3akas4uk.
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MNMpunoxeHune A — CTpykTypa Kofia 3aKa3a pacxogomepa

Kop 3aka3a cOCTOUT M3 OCHOBHOW CTPOKM U MOXET CoaepkaTb AOMONHUTENbHbIE
cTpoku. OCHOBHas CTpoka ONMCbIBAET pacxodOMepP U COAEPXKUT YKa3aHUs Ha Hanuume B
nocTaBKe AOMNOSHUTENbHbIX akceccyapoB. VX geTanbHoe onucaHue npuBeaeHo B
[AOMNOMTHUTENbHbIX CTPOKaXx 3akasa.

Takke B AOMNOMHUTENbHBLIX CTPOKAxX MOryT ObiTb yKasaHbl NMapamMeTpbl 3aKasHoW
HaCTPOWKN pacxogomepa: pexuMbl paboTbl BbIXOAOB M BXOAOB, HACTPOWMKM CyMMaTOpOB,
oToGpaxkeHne Ha gucnnee.

[Mpumep OCHOBHOW CTPOKM:
AIIMETPO-®Pnomak-ExB-S025-LEU-301-RS-LUM-C-G-CZX-IXX

Mprmepbl AONONHUTENbHbLIX CTPOK 3aKasa:
KabenbHasa cuctema CA22A30-CD25B100Q - 55
KomnnekT MoHTaXHbIX Yacten (KM4Y) 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 obecneymBaeTcs, KaTeropum

nblne/Bnaro3allmTbl KaXK40oro KOMNOHEHTa ykasaHbl B n1.1.2.43
ExB ObecneyeHa B3pbiBO3aLWmMTa pacxogomepa (nogrpynna lIB), Tun

B3PbIBO3aLLMTbI A5 KaXO0ro U3 KOMMOHEHTOB pacxogomepa .

yKasaH B pasgene 1.7
ExC ObecneyeHa B3pbIiBO3aLLmMTa pacxogomepa (noarpynna lIC), Tun

B3PbIBO3aLLMTbI A KaX40ro U3 KOMMOHEHTOB pacxogomMepa

yKasaH B pasgene 1.7

oJors ep Ad d

Twn paTymka
S [aTtynk cTangapTHOM KOHCTPYKLUUK .
F [atynk ¢ ManounsorHyTeiMm TpybKamm
U [laTynk cneumanbHOM KOHCTPYKLUMK (YNyYLLIEHHbBIA OpeHax) .
V Hatynkn U-06pa3Hom KOHCTPYKLMK

OnameTtp ycnosHoro npoxoga (dy), Mm
002 2 .
003 3 .
005 5 .
010 10 .
015 15 .
025 25 .
032 32 .
040 40 .
050 50 .
070 70 .
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 Mo cornacoBaHWIO C 3aKa34nKoM

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/WITYUep Ha gartymke
lidiaid cM. Tabnuuy A.7
- ' KomnoHoBka pacxogomepa

cnonHeHne no pasmeLleHnIo ANEeKTPOHHbIX 6I10KOB
C KomnakTtHOE .
I MHTerpanbHoe .
M MoHobno4Hoe .
S Pa3penbHoe .
R BblHOCHOE .
RS Pa3genbHo-BbIHOCHOE

O e c e DO

Twun nHankaTopa
X bes nngukatopa u knaesmatypsl, -40 < t, <60 °C
L LCD-nHamKaTop n éMKoCcTHasa knasmnatypa, -20 <t; <55 °C .
@) OLED-uHaukaTop n éMKocTHaa knaesmartypa, -40 <t; < 60 °C

[nanasoH Hanps>KeHUn NUTaHus
S [MOCTOSAHHBIN TOK, HanpshkeHue ot 20 go 36 B
U MocTosAHHBIN TOK, HanpsxeHne oT 20 ao 140 B nnu

nepemMeHHbI TOK, HanpsbxkeHne ot 80 go 250 B.
ABTOMaTUYECKOE NEPEKITIOYEHME.

Hanu4yne nHtepdencos
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Kon Onucanune CraHpgapt
M Modbus RTU
H Modbus RTU + HART .

' MorpeLHOCTb M3MepeHHs NMOTHOCTM U TemMnepaTypbl

A Ap=x5kr/m® nAT=%(0,9+0,008-|t])°C

X Ap =2 kr/m®> AT =+ (0,9+0,008 -|t])°C .
C Ap=#+1xkr/m> AT =+(0,9+0,008 - |t])°C

D Ap =+0,3 kr/M°n AT = + (0,9 + 0,008 - | t]) °C

E Ap=%5kr/m> n AT =+ (0,5+ 0,005 - |t])°C

F Ap=iZKr/M3 AT =+ (0,5+0,005 - |t|)°C

G Ap=#+1xkr/m> MAT=4%(0,5+0,005|t])°C

H Ap =+0,3 kr/M°n AT = + (0,5 + 0,005 - | t]) °C

J Ap = +0,5 kr/M°n AT =+ (0,5 + 0,005 - | t]) °C

- ' MNosepka

X OTcyTcTBYET

G [ocypapcTBeHHasa nosepka .
I

locynapcTBeHHas noBepka, BO3MOXHOCTb NPOBEeAEHNS
UMNTaLIMOHHOM NOBEPKN Ha OcHoBe TexHornormn SMART Care
System (CTaHOapTHbIN BapuaHT)

S locynapcTBeHHas noBepka, BO3MOXHOCTb NpOBeAeHUA
UMUTaLNOHHOW NOBEPKN Ha ocHoBe TexHonornn SMART Care
System (pacCLUMPEHHbI BapyaHT)

[lono eribHa4d Ko eKTauns

lMocTaBka KabenbHOM CUCTEMBI, B T.4. KabenbHbIX BBOAOB

X OTtcyTcTBYET

C Cwm. Tabnnuy A.2 .

lMocTaBka KOMMNIEKTA MOHTa)XHbIX YacTen

OTcyTcTBYET .

N | X

Cwm. Tabnmuy A.3

,D,OI'IOJ'IHI/ITeJ'IbHaSI KOMIJ1IEKTAUNA U aKCeCcCyapbl

OTcyTcTBYET .

B komnnekrte ¢ peructparopom JIMETPO-Bn3OP

m|<|X

Mo cornacoBaHMIo C 3aKa34nKoMm
McnonHeHre no gononHuTenbHbIM TpeboBaHMsIM
McnonHeHune anektpoHHoro 6noka no NOCT 14524-2015

IP65 .

— X

P67

CTONKOCTb 3MeKTPOHHOro Broka K BO3AenCcTBUi0 cepoBoaopoaa

X O6bl4YHOE MCNONHEHNE ANEKTPOHHOro 6roka .

H [MoBbILEHHAsA CTONKOCTb 3NEKTPOHHOro 6rioka K BO34eNCTBUIO
cepoBogopoaa

MaTtepwuan garymka KOHTaKTUPYOLLNN C U3MepseMon cpenon

Cranb 12X18H10T, 316L AIlSI

dyTtepoBka PTFE

I|(To|X

Xactennown C-22

Tabnuua A.2 — lNapameTpbl KabenbHOW CUCTEMbI

Kog | Onucanue CraHpgapt
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Kop OnucaHue Cranpapr
A dpda eTpbl Y POBOAOHOIO d0eJ1bHOIO oe/l e A X/
[1d O <0, CJ1IbHb O/1 C D C O OJI1A
O e O KO OHOBKE
Tun kabenbHOro BBOAA Ha gatyuke™*
# cMm. Tabnuuy A.4
Tun kabenbHOro BBOA4A Ha U3MepuUTENbLHOM Moagyne*
# cMm. Tabnuuy A.4
Tun 3awuTbl Kabens
X 3awmTa He nocraBnseTcd .
A MeTannopykas
B lMnacTtukoBas roppupoBaHHasa Tpyba
[OnvHa kabens
H#HH# [nnHa kabens B meTpax; MakcumanbHasa anuHa 30 m
) dd eTPbl 4 DOBOOAHOIO dO0eJIbHOIO Oe/] C A C /]
cP CJ1bHb O/] c O/] c poLe Oopa, AJ14
O s O KO OHOBKe R, R
Tun kabenbHOro BBoAa Ha U3aMepuTensHomMm mogyne*
# cMm. Tabnuuy A.4
Tun kabenbHOro BBOAA Ha Moayne npoueccopa*
# cMm. Tabnuuy A.4
Tun 3awuThl Kabens
X 3alwuTa He nocrtaBnseTcs .
A MeTannopykas
B lMnacTtukoBas roppupoBaHHasa Tpyba
[JnuHa kabens
HitHt [nnHa kabens B meTpax; MakcumanbHaa gnvHa 100 m. na
ncnonHeHna | ctangaptHo pasHa 0,5 m — ykasatb 000
Twun kabens
X He noctaBnsaetcs
S CtaHgapTHbIN Kabernb, XapakTepucTukmn cm. B Tabnuue A.5 .
P OrHecTonKnn Kabesnb, XapakTepucTukmn cm. B Tabnuue A.5
Q 3awmuieHHbIn Kabenb, XxapakTepucTukm cM. B Tabnuue A.5
BHE e KabenbHble CoeaNHEHNS
[MpaBbin kKabernbHbIV BBOA Ha Mogyre npoueccopa (MI1)
# cm. Tabnuuy A.4
JleBbii kabenbHbIM BBOA HA Moayne npoueccopa (MI1)
# cM. Tabnuuy A.4
MpumeyaHna:

* pacnosioxeHune KabenbHbIX BBOOOB B COOTBETCTBMU C pucyHkamu NCMNOMHEHM Mo

komnoHoBke (n.1.4.3).

** pacnonoxeHue KabernbHbIX BBOOAOB AN BHELLIHUX COEANHEHUN YKa3aHO Ha pUCyHKe 2.11

Tabnuua A.3 — KomnnektT MoHTaxHbIx yacten (KMY)

Kop OnucaHue CraHpapt
- ' KoMIneKT MOHTaXHbIX YacTen |
Hannuyme KoHyCHbIX NepexoaoB 1 NPOKMaAoK U UX UCMOMHEHME MO
KOPPO3NOHHOW CTOMKOCTM
X He nocrasnstotca .
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Kon Onucanune CraHpapt
Z CTtaHgapTHOE UCNOSTHEHNE ANS HearpeCcCUBHbIX cpeq, TeMmnepaTypa .
namepsiemMon 1 okpyxawwen cpegpl = -40°C (cm. Tabnuuy A.6)
C XnagocTonkoe UCNOMHEHNE AN HearpeCcCuBHbIX cpes,
Temnepartypa n3amepseMon N okpyxatowen cpegbl = -70°C (cm.
Tabnuuy A.6)
Y McnonHeHne KOppO3MOHHO-CTOMKOE A5 arpeCCUBHbIX cpef (CM.
Tabnuuy A.6)

HapyxHbii anameTtp Tpybonposoaa

H#it HapyxHbii agnametp Tpybonposoga, Mm

MpucoeanHeHne KOHYCHbIX NepexoaoB K Tpybonposoay

X### | KOHyCcHble nepexoabl He MOCTaBMAKTCS, yKa3aTb TOMNLWMHY CTEHKM
TpybonpoBoga (onumoHansHo)

F### | KoHycHble nepexofbl ¢ (bnaHuesbIM NpUcoeguHeEHUEM, TUN
dnaHueB 13 Tabnunubl A.7

W### | KOHyCHble nepexoabl Nog, npuBapkKy, ykasaTb TOSMLWNHY CTEHKU
TpybonpoBoaa

- Hanuune oTBETHLIX (bnaHueB (MNn WTYLEPOB) U NPOKNaA0K N UX
NCMNOSTHEHNE MO KOPPO3UOHHOW CTOMKOCTU

X He nocrasnswTcs .
Z CtaHgapTHOe UCNOoSTHEeHNe ANs HearpeCcCuBHbIX cpef, TeMmnepaTypa .
n3mepsemMon n okpyxarLen cpegpbl = -40°C (cm. Tabnuuy A.6)
C XnagocTonKoe UCMONHEeHne O HearpecCcuBHbIX cped,
Temnepartypa nsmepsaemMon n okpyxatowen cpegbl = -70°C (cm.
Tabnuuy A.6)
Y McnonHeHne Koppo3NOHHO-CTOMKOE A5 arpeCcCUBHbIX cpef (CM.
Tabnuuy A.6)

Tabnuua A.4 — BapunaHTbl kabenbHbiX BBOAOB

Kon OnucaHwue CraHpgapt

HE NOCTaBIAETCA

Exd-cepTucmuymnpoBaHHas 3arnyLuka* .

Exd kabenbHbI BBOA, 6€3 NpUcCOeanNHEHNST CPEACTB 3aLUMThI
kabens

Exd kabenbHbI BBOA, C 3aXXKMMOM nog, OpOHHo

Exd kabenbHbI BBOA, C 3aXKMMOM Mo, MeETanNopykas

o | dlw| N X

O6wenpoMbILLNEHHbIM MeTannnyecknin kabenbHbln BBOA,; 6€3
NPUCoOeaNHEeHNs CpeacTB 3amnThl Kabens

O6wenpoMbILLNEHHbIN MeTannnyYecknin kKabenbHbl BBO, C

6 3aXXMMOM nog 6poHto

- O6wenpoMbILLNEHHbIN MeTannnyYecknin kKabenbHbl BBOA, C
3aXXMMOM NoA METanopykas

8 O6LwenpoMbILLIIEHHbIN NNACTUKOBLIN KabenbHbi BBOA; 6€3

npncoegunHeHn4a cpeacrts 3allUThbl kabens

* [puMeHMO TonbKO npu Bblbope kabernbHbIX BBOAOB AS1S BHELLHUX MHTepdencos (Ha
mMogayne npoveccopa).
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Tabnuua A.5 — BapnaHTbl UCNoNHEHNA 4-NnpoBOAHOIO Kabensa ansa coeguHeHnsa mexay

n3MepuTenbHbiM MOAyIrnemMm n moagynem npoueccopa

Kon Mapka kabens Makcumanb MpumeyaHue CraHpapt
Haa AnvHa,
M
X He noctaBngaetcs.
KNM3B-2x2x0,6 0o 30 m n
poknagka BHyTpW
o |KVMB3B-2x2x0,78 o1 30Mﬂ° 55 MOMeLLEHUY, BHe .
MOMELLEHMI Npu 3awuTe ot
KMMBOB-3x2x0,78 o7 95 110 nonaganys Yo nyveii
M
KCBHr(A)-FRHF 2x2x0,64| po 50 m XnagocTonkui,
oT 50 no 85 | 6esranoreHoBbIN, CTONKUIA K
KCBHr(A)-FRHF 2x2x0,80 Mﬂ ALPECONBHUM Cpeaan
P Mpoknagka BHyTpU
KCBHr(A)-FRLSLTX ot 85 go 100 NOMELLIEHWI, BHE
3x2x0,64 M MOMELLEHUI Npu 3aLumTe oT
nonagaHusa Y nyyen
KUMOHr(A)-HF 2x2x0,6 no 30 m
ot 30 10 55 lMpoknagka BHYTpU U BHE
0 KUMB3Hr(A)- HF 2x2x0,78 M nomMeLLeHUI, XnagoCTONKUN,
Oe3ranoreHoBbIN, CTOMKUI K
KWNMBs3 Hr(A)- HF oT 55 Ao arpeccvBHbIM cpefam.
3x2x0,78 110Mm
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Tabnuua A.6 — lNepeyeHb maTepranoB AeTanen, KOHTakTUpyrLWwmnx ¢ paboyven cpegon

[etanu Koa ncnonHeHus
Z C Y

dnaHey nnv wtyuep (KMY) Cranb 09I2C Cranb
KoHyCHbIN nepexop Crane 20 12X18H10T
Mpoknagka anactnyHas (ong Maponut NMOH-Bb no-ymonyaHutio;
YNNoTHEHNSA pnaHuUEB) MMB, NMMB-1, NOH, NMOH-A no cornacoBaHuio
lMpoknagka oBanbHOro cevyeHus (ong O08KT1 nnu 08X13 08X18H10
YNNoTHEHNSA naHueB) aHanor

Tabnuua A.7 — Tunbl NpUCoOeanHEHNs gaTynka K TpybonpoBoay

Pa3smepbl, Makec.
Mopaenb Tun NbUMcoeaUHEHUS Ko MM nasneHu | CtaH
AaTtymkKa P a A e cpeabl, | papT
A D MMa
- MpucoegmHeHMe No ackn3am 3akasymka 000 - - -

Wryuep npueapHon 10 NTOCT 16045-70
(CoeanHeHne nNo BHYTPEHHEMY KOHYCY, 001 | 155 _ 25.0 .
OTBETHbIN HUNMEeNb C NPUCOeaUHEHNEM K
Tpy6e 10x1 mm)
®naHey 2-010-40 NOCT 12821-80 101 | 220 | 90 4
®naHey 2-010-100 MOCT 12821-80 102 | 220 | 100 10

S002, dnaHey 7-010-100 MOCT 12821-80 103 | 220 | 100 10

S003 ®naHey 10-40-11-1-E TOCT 33259 111 | 220 | 90 4
®naHey 10-100-11-1-E MOCT 33259 112 | 220 | 100 10
®naney 10-100-11-1-J TOCT 33259 113 | 220 | 100 10
®naHey 7-015-200 MOCT 12821-80 204 | 270 | 120 20
dnaHey 7-015-160 MOCT 12821-80 207 | 270 | 105 16
®naHey 15-200-11-1-J FOCT 33259 214 | 270 | 120 20
®naHey, 15-160-11-1-J TOCT 33259 217 | 270 | 105 16
LWryuep npusapHon 10 FTOCT 16045-70
(CoeguHeHne No BHYTPEHHEMY KOHYCY, 001 | 135 _ 250 .
OTBETHbIN HUMNMENb C NPUCOEaNHEHNEM K
Tpy6e 10x1 mm)
dnaHey 2-010-40 NOCT 12821-80 101 | 200 | 90 4
®naHey 2-010-100 MOCT 12821-80 102 | 200 | 100 10

S005 dnaHey 7-010-100 MOCT 12821-80 103 | 200 | 100 10
®naHey 10-40-11-1-E TOCT 33259 111 | 200 | 90 4
®naney 10-100-11-1-E FTOCT 33259 112 | 200 | 100 10
®naHey 10-100-11-1-J TOCT 33259 113 | 200 | 100 10
dnaney 7-015-200 NOCT 12821-80 204 | 250 | 120 20
®naHey 7-015-160 MOCT 12821-80 207 | 250 | 105 16
dnaney 15-200-11-1-J TOCT 33259 214 | 250 | 120 20
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Pa3smepbl, Makc.
Moaenb TUn NbUcoeanHe s Ko MM aaBneHun | CtaH
AaTyuka P a A e cpeabl, | papT
A D MMa
®naHey 15-160-11-1-J FTOCT 33259 217 | 250 | 105 16
®naHey 2-015-40 NOCT 12821-80 201 | 286 | 95 4,0
dnaHey, 2-015-100 NOCT 12821-80 202 | 312 | 105 10,0
®naHey 7-015-100 NOCT 12821-80 203 | 308 | 105 10,0
dnaHey, 7-015-200 NOCT 12821-80 204 | 324 | 120 20,0
Wryuep npueapHon 18 TOCT 16045-70
(CoegunHeHne No BHYTPEHHEMY KOHYCY, 205 | 275 _ 250
OTBETHbIV HUMMNENb C NPUCOEANHEHNEM K
Tpy6e 18x2 mm)
®naney 1-015-40 FOCT 12821-80 206 | 282 | 95 4,0
®naHey, 7-15-160 NOCT 12821-80 207 | 308 | 105 16
!.3IJ8T5yZ|_|:<§<p C BHyTpeHHen pe3bbon G%2 DIN 208 | 316 3 250 .
dnaHey, 15-40-11-1-E FOCT 33259 211 | 286 | 95 4,0
010, dnaHey, 15-100-11-1-E NOCT 33259 212 | 312 | 105 10,0
S015 ®naHey 15-100-11-1-J FTOCT 33259 213 | 308 | 105 10,0
®naHey, 15-200-11-1-J FTOCT 33259 214 | 324 | 120 20,0
dnaHey, 15-40-11-1-B FOCT 33259 216 | 282 | 95 4,0
®naHey, 15-160-11-1-J FTOCT 33259 217 | 308 | 105 16
dnaHey 2-025-40 NOCT 12821-80 301 | 332 | 115 4
dnaHey, 2-025-100 NOCT 12821-80 302 | 370 | 135 10
dnaHey, 7-025-100 NOCT 12821-80 303 | 366 | 135 10
dnaHey, 7-025-160 NOCT 12821-80 304 | 366 | 135 16
dnaHey, 7-025-200 NOCT 12821-80 305 | 378 | 150 20
dnaHey, 25-40-11-1-E FOCT 33259 311 | 332 | 115 4
dnaHey, 25-100-11-1-E NOCT 33259 312 | 366 | 135 10
®naHey, 25-100-11-1-J FTOCT 33259 313 | 366 | 135 10
®naHey, 25-160-11-1-J NOCT 33259 314 | 366 | 135 16
®naHey, 25-200-11-1-J NOCT 33259 315 | 378 | 150 20
dnaHey, 2-025-40 FOCT 12821-80 301 | 391 | 115 4,0
dnaHey, 2-025-100 NOCT 12821-80 302 | 431 | 135 10,0
®naHey 7-025-100 NOCT 12821-80 303 | 427 | 135 10,0
dnaHey, 7-025-160 NOCT 12821-80 304 | 427 | 135 16,0
U025 ®naHey, 25-40-11-1-E FOCT 33259 311 | 387 | 115 4,0 .
®naHey, 25-100-11-1-E NOCT 33259 312 | 427 | 135 10,0
®naHey 25-100-11-1-J FOCT 33259 313 | 427 | 135 10,0
dnaney 25-160-11-1-J TOCT 33259
314 | 427 | 135 16,0
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Pa3smepbl, Makc.
Moaenb TUn NbUcoeanHe s Ko MM aaBneHun | CtaH
AaTyuka P a A e cpeabl, | papT
A D MMa

dnaHey 2-025-40 NOCT 12821-80 301 | 268 | 115 4,0
®naHey 2-025-100 NOCT 12821-80 302 | 308 | 135 10,0
dnanHey, 7-025-100 NOCT 12821-80 303 | 304 | 135 10,0

S025 ®naHey, 25-40-11-1-E FOCT 33259 311 | 268 | 115 4,0 .
®naHey, 25-100-11-1-E NOCT 33259 312 | 308 | 135 10,0
®naHey 25-100-11-1-J FOCT 33259 313 | 304 | 135 10,0
dnaHey 2-025-40 NOCT 12821-80 301 | 532 | 115 4
®naHey 2-025-63 NOCT 12821-80 306 | 572 | 135 6,3

V025 dnaHey, 7-025-63 TOCT 12821-80 307 | 572 | 135 6,3
dnaHey, 25-40-11-1-E FOCT 33259 311 | 532 | 115 4 .
dnaHey, 25-63-11-1-E NOCT 33259 316 | 572 | 135 6,3
dnaHey, 25-63-11-1-J FOCT 33259 317 | 572 | 135 6,3
dnaHey 2-032-40 NOCT 12821-80 401 | 303 | 140 4,0
dnaHey, 2-032-100 NOCT 12821-80 402 | 340 | 155 10,0

S032 dnaHey, 7-032-100 NOCT 12821-80 403 | 336 | 155 10,0
dnaney, 32-40-11-1-E FOCT 33259 411 | 306 | 135 4,0 .
®naHey 32-100-11-1-E NOCT 33259 412 | 340 | 150 10,0
®naHey 32-100-11-1-J FTOCT 33259 413 | 336 | 150 10,0
dnaHey, 2-040-40 NOCT 12821-80 451 | 558 | 145 4
dnaHey, 2-040-63 NTOCT 12821-80 456 | 598 | 165 6,3

V040 ®naHey, 7-040-63 MOCT 12821-80 457 | 598 | 165 6,3
dnaney 40-40-11-1-E FOCT 33259 461 | 558 | 145 4 .
®naHey, 40-63-11-1-E NOCT 33259 466 | 598 | 165 6,3
®naHey, 40-63-11-1-J NTOCT 33259 467 | 598 | 165 6,3
dnaHey, 2-050-40 NOCT 12821-80 501 | 556 | 160 4,0
dnaHey, 2-050-100 NOCT 12821-80 502 | 602 | 195 10,0
dnaHey, 7-050-100 NOCT 12821-80 503 | 600 | 195 10,0

U050 dnaney 7-050-160 NOCT 12821-80 504 | 614 | 195 16,0
®naney, 50-40-11-1-E FOCT 33259 511 | 556 | 160 4,0 .
®naHey, 50-100-11-1-E NOCT 33259 512 | 602 | 195 10,0
®naHey 50-100-11-1-J FTOCT 33259 513 | 602 | 195 10,0
®nanHey 50-160-11-1-J FTOCT 33259 514 | 614 | 195 16,0
dnaHey, 2-050-40 NOCT 12821-80 501 | 672 | 160 4
®naHey 2-050-63 TOCT 12821-80 506 | 716 | 175 6,3

V050 ®naHey 7-050-63 NOCT 12821-80 507 | 716 | 175 6,3
dnaney 50-40-11-1-E MOCT 33259 511 | 672 | 160 4 .
dnaHey, 50-63-11-1-E MOCT 33259 516 | 716 | 175 6,3
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Pa3mepbl, Makc.
Mopenb TUn NbUcoeanHe s Ko MM nasneHu | CtaH
hatyumka P a A e cpeabl, | AapTt
A D MMa
dnaHey 50-63-11-1-J TOCT 33259 517 | 716 | 175 6,3
dnaHey 2-050-40 NOCT 12821-80 501 | 446 | 165 4,0
dnaHeu 2-050-100 MOCT 12821-80 502 | 492 | 195 10,0
S050 dnaHey 7-050-100 MOCT 12821-80 503 | 490 | 195 10,0
dnaHey 50-40-11-1-E NOCT 33259 511 | 446 | 160 4,0 .
®naHey 50-100-11-1-E NOCT 33259 512 | 492 | 195 10,0
dnaHey 50-100-11-1-J MOCT 33259 513 | 490 | 195 10,0
dnaHey 2-080-40 NOCT 12821-80 601 | 540 | 195 4
dnaHeu 2-080-100 MOCT 12821-80 602 | 604 | 230 10
5070 dnaney 7-080-100 MOCT 12821-80 603 | 602 | 230 10
®dnaHey 80-40-11-1-E NOCT 33259 611 | 540 | 195 4 .
dnaHey 80-100-11-1-E TOCT 33259 612 | 604 | 230 10
dnaHey 80-100-11-1-J TOCT 33259 613 | 602 | 230 10
dnaHeuy 2-080-40 NOCT 12821-80 601 | 558 | 200 4,0
dnaney 2-080-100 NOCT 12821-80 602 | 622 | 230 10,0
5080 dnaHeu 7-080-100 MOCT 12821-80 603 | 620 | 230 10,0
®dnaHey 80-40-11-1-E NOCT 33259 611 | 558 | 195 4,0 .
dnaHeuy 80-100-11-1-E NOCT 33259 612 | 622 | 230 10,0
dnaHey 80-100-11-1-J TOCT 33259 613 | 620 | 230 10,0
dnaHeuy 2-080-40 NOCT 12821-80 601 | 838 | 195 4
®dnaney 2-080-63 NOCT 12821-80 606 | 872 | 210 6,3
V080 dnaHeuy 7-080-63 NOCT 12821-80 607 | 872 | 210 6,3
®naHey, 80-40-11-1-E NOCT 33259 611 | 838 | 195 4 .
®dnaHey 80-63-11-1-E NOCT 33259 616 | 872 | 210 6,3
®dnaHeuy 80-63-11-1-J TOCT 33259 617 | 872 | 210 6,3
dnaney 2-080-40 NOCT 12821-80 601 | 828 | 200 4
dnaney, 2-080-100 MOCT 12821-80 602 | 892 | 230 10
U080 dnaHew 7-080-100 MOCT 12821-80 603 | 892 | 230 10
®naHey 80-40-11-1-E NOCT 33259 611 | 828 | 195 4 .
dnaHey 80-100-11-1-E NOCT 33259 612 | 892 | 230 10
®naney 80-100-11-1-J NOCT 33259 613 | 892 | 230 10
®dnaHey 2-100-40 NOCT 12821-80 701 | 860 | 230 4
®dnaHeuy 2-100-63 NOCT 12821-80 706 | 882 | 250 6,3
V100 ®dnaHey 7-100-63 NOCT 12821-80 707 | 882 | 250 6,3
®naHey 100-40-11-1-E TOCT 33259 711 | 860 | 230 4 .
®nanxey 100-63-11-1-E MOCT 33259 716 | 882 | 250 6,3
dnaHey 100-63-11-1-J NOCT 33259 717 | 882 | 250 6,3
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Pa3smepbl, Makc.
Moaenb TUn NbUcoeanHe s Ko MM aaBneHun | CtaH
AaTyuka P = = e cpeabl, | papt
A D MMa
5100 ®naHey 2-100-40 MOCT 12821-80 701 | 778 | 230 4,0
®naHey 100-40-11-1-E TOCT 33259 711 | 778 | 230 4,0 .
5150 ®naHey 2-150-40 NOCT 12821 -80 801 | 1032 | 300 4,0
®naHey 150-40-11-1-E TOCT 33259 811 | 1032 | 300 4,0 .
®naHey 2-150-40 MOCT 12821-80 801 | 1064 | 300 4,0
®naHey 2-150-63 TOCT 12821-80 806 | 1108 | 340 6,3
V150 ®naHey, 7-150-63 TOCT 12821-80 807 | 1108 | 340 6,3
®naHey 150-40-11-1-E TOCT 33259 811 | 1064 [ 300 4,0 .
®naHey 150-63-11-1-E NOCT 33259 816 | 1108 | 340 6,3
®naHey 150-63-11-1-J TOCT 33259 817 | 1108 | 340 6,3
S200 ®naHey 2-200-40 NOCT 12821 -80 901 | 1100 | 375 4,0 .
V200 ®naHey 2-200-40 NOCT 12821-80 901 [ 1266 | 375 4,0
®naHey 200-40-11-1-E TOCT 33259 911 | 1266 | 375 4,0 .
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NMpunoxeHune b — NAbGapuTHbIE N NpucoeauHUTESNIbHbIE
pa3Mepbl pacxogomepa

A

O no cneusakasy

6)
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B)

PucyHok B.1 — MabapuTHble pa3mepbl 4aT4MKOB, UCMNONHEeHWe no koMmnoHoBke R, S, RS, C
a) Tunopasmep S025..S150; 6) Tnnopasmep U025, U050, U100 (no cneuysakasy
3NEKTPOHHLIN Briok Ha gatymkax Tuna U MOXeT ObiTb OPUEHTUPOBAH aHANOMMYHO TUny S);
B) Tunopasmep V025..V200.

MpumeyvaHue: pasmepsbl A, D cmoTpu B Tabnuue A.7; pasmepsbl d, B, C, C1, E cmoTpu B

Tabnuue b.1
174

\ 4

C1

PucyHok b.2 — MabaputHble pa3mepbl 4aTYMKOB, UCMOSNTHEHNE NO KOMMOHOBKE |
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E+142

A
v

no cnewasakasy

E+75

A
\ 4

B)

PucyHok b.3 — MabaputHble pa3mMepbl AaTYMKOB, TEMNEpaTypHOE UCMNONHEHne S, T
a) Tunopasmep S025..S150; 6) Tunopasmep U025, U050, U100 (no cneusakasy
3NEKTPOHHbIN BrIoK Ha gaTtymkax Tuna U MOXeT ObITb OPUEHTUPOBAH aHANOMM4YHoO TUny S);
B) Tunopasmep V025..V200

MpumeuaHue: npu 3akase pacxogomepa B TeMnepaTypHOM WCMOMHEHUM S AnuvHa
TENNOU30NMPYIOLLIEN LUTaHTM MOXeT OblTb corfacoBaHa B 3aBMCUMMOCTM OT YCIOBWA
OKpY>KatoLLen cpeapbl M NPUMEHEHUs TENNOU3oMNALMM pacxoaomMepa.
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PucyHok b.4 — NabaputHble pasmepsbl gatunkos S002, S003, S005, S010, S015 co WwTyuepHbIM
npucoeaMHeHem

-
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I
Dpesb6a

-

BOB =

PucyHok B.5 — NabaputHble pasmepbl gatunka S015 ¢ WwWTyLepom co BHYyTpeHHe pe3bbon G2
DIN 3852-X
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PucyHok B.7 — MabaputHble pasmepbl 4aTYMKOB, UCMONTHEHNE NO KOMMOHOBKE M
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Tabnuuya 6.1 — MabapuTHble pasmepbl 1 Macca aTYnKOB

Jatunk dvmvm|[B,Mu| C,mm | C1,Mmm| E, mm F, Mm | Macca, kr
S002, S003 294 4
S002(M), 8 239 150 - 60
S003(M) 321 8
S005 333 5
8 255 176 - 60
S005(M) 360 9
S010,S015 406 13
S010(M), 15,5 | 400 265 - 60
S015(M) 433 17
U025 587 - 20
uo25 (1) 25 316 410 729 174 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
V040(M) 772 29
U050 902 - 45
U050 (1) 50 450 714 1044 188 130 50
U050 (M) 929 - 49
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
U080 1090 - 115
uo8o(l) 80 627 876 1232 214 180 120
u080(M) 1117 - 119
S080 80 670 816 1165 184 195 79
V080 1111 89
80 692 871 - 196
V080(M) 1138 93
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
V150 1414 159
150 | 862 1150 — 302
V150(M) 1441 163
V200 1550 329
200 | 1026 | 1257 - 326
VV200(M) 1577 333
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MpumeyaHus: 1) (I) — ncnonHeHne No KOMMOHOBKE I;
2) Pasmepsl A, D cmoTtpu B Tabnnue A.7
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170 182
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PucyHok B.8 — OnekTpoHHbIN npeobpasoBaTenb (MCNOMHEHNE MO KOMMOHOBKE S),
Moaynb npoueccopa (UCnosHeHUs No KOMMOHOBKE R, RS) Ha KpoHwWTenHe

A

4 otB. @11 ‘\
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280

43 130
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PucyHok B.9 — N3ameputenbHbI MOgyrb Ha KPOHLUTENHE, UCMOSTHEHME MO KOMMOHOBKE RS
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NMpunoxeHue B — NopgknioyeHne pacxogomepa K BHELUHUM
yCcTpoucTBam

DC 20...140
AC 80...250

7
\ /“
TTTTT BbIXO[ 1
___J ynvBepcAnbHbIn =
BbIXO[ 2
+’\SyHMBEPCAanbu71 RS485[B
BbIXO[ 3

- CTATYCHbIV A

a

YHUBEPCANbHbIN

PucyHok B.1 — PasmelleHne npucoeauHuTenNbHbIX KIeEMM B MoAyne npoueccopa
a) B MCMNOMHeHMsAX no KomnoHoeke: |, R, S, RS, M; 6) B ucnonHeHmmn no komnoHoske C
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DC 20..140 Z U 20..140B
AC 80..250 y ~ 80..250 B
1..10 xOm
+ : U -
OUTPUT1 10..30 B
| UM/CH 0.5/10..30 B |
+ *t :'_ + BII
= B SR B
S | UM/CH 0.5/10..30 B |
<
23 ' ' -+ | e
& 9 S
S = | UM/CH 0.5/10..30B |
o
= & I+ | BO
s g AOmA N ([ | 10308
= 2 )
)
g 5 BbII
o INPUT1
5 +0..5/+10..30B
INPUT2 bll
+0..5/+10..30B
A B
o BN — 6nok nutaHus
[ce)
AL— o 3 UM — yacTtoTomep
RS485 x CW — cyéTtumnk nmnynbcos
Bl—¢ ¢ E mA — amnepmMeTp
=
® A >
Kounseprep USB Q
. g |RS485<-—>USB \ b
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+ 2 ) = 20.36B
Upr MUT
—
1..10 kOm
i + ’ [ 1+ EII
out . " | 10.30B
N 1

[ 0.5/10.30B | 1 10 xOm

A B
Ln
e
A —e %)
g BN — 6nok nutaHuga
RS485 =
B|l—¢—e £
=

DIIeKTPOHHBIN TTPe0Opa30BaATEIIh

Kongseprep

RS485<--->USB USB

]

6)

PucyHok B.2 — Cxema nogkntoyeHnst pacxogomMepa K BHELUHUM YCTPOCTBaM
a) B ucnornHeHusx no komnoHoske: |, R, S, RS, M
0) B ucnonHeHnn no komnoHoske C
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Pacxogomep 3nmeTpo-dnomak

K cucteme
ynpasnenus unu NK <+—> HART mogem

+ 1
NcTouHMK
nUTaHns
RH (2500M min)
a)
K cucrteme

ynpasnexus unu MK <+—>| HART mogem

+

MNcTouHUMK
NMUTaHusA

RH (2500m min)
[ 1
| I—
0)

PucyHok B.3 — Cxema nogkntoyeHus pacxogomepa k MK yepes HART mogem
Mogewm, B 3aBMCMMOCTU OT ygobCTBa, NOAKMYaeTCH K KrneMmam pacxogomepa (a)
U1 K Harpy3o4yHomy pesuctopy (6).

RH (2500M min) Pacxogomep Onmetpo-driomak

—_ ] ?

+ JaTtumnk paBneHus
+

NcTouHUK
nMTaHugA
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K cucreme
ynpaBneHns <+— HART mooem Pacxogomep 3nmeTpo-driomak
Ry
nn MK (2500m min)
+ [laTymnk
JaBneHuns
NcToYHUK
nuTaHusa

6)

PucyHok B.4 — lNogknioveHne gatyvka AaBreHus Ans KoMmneHcaumm BInsaHNS
136bITOYHOrO JaBNEHNSA cpedbl Ha N3MepeHne MaccoBOro pacxoa v NIIOTHOCTU: a)
AaTyuk gaeneHnst paboTtaet B MOHOMNOMNbLHOM (Burst) pexume; 6) gaTymk gaBneHns
oTBeYaeT Ha 3anpocbkl Mactep-yctponctea (ACY, kommyHukatopa mnm MK ¢ HART-

MOLEMOM)

4 RHarpy Om
I
250 f-----------o-- .
i UI'IVIT! B
0 ' >

12 17,6 30
PucyHok B.5 — [lnanasoH gonyctumMblx 3HadeHun (6enbiM LBeToOM) CONpOTUBIIEHMS
Harpysku 1 CoeanHUTENbHbLIX JIMHUA TOKOBOIO BbiXO4a pacxogomMepa B 3aBUCUMOCTU OT
BESIMYNHBI BbIXOLHOIrO HaNPSXXEeHUS UCTOYHMKA NUTaHUS
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MNMpunoxeHune I' — NepeyeHb coobleHnn BHyTpeHHero MO

CucmemHbIe owubku

«X S #01 CBa3b ¢ UM»
MOﬂyﬂl‘O npoueccopa He ygaeTcqd yCTaHOBUTb COeAUHEHNE C USMEPUTESIbHbIM MOAYIEM.

Ne Bo3aMOXHble NpUYmHbI Cnocobbl ycTpaHeHus
1 [HapyweHa LenoCTHOCTb JIMHUN CBA3N 1) ycTpaHUTb NoBpexaeHue NMMHUM CBA3U
MeXay NpOoLLEeCCOPHbIM U 2) 3aMEeHUTb NMHUIO CBA3N

NM3MepUTeribHbIM MOAOYITAMMU

2 |BbIXOA OaTyMKa Ha pabounii pexnm Npyu | [oXAaTbCA Bbixo4a AaTymka Ha pabouni
BKIMIOYEHUN NNTAHUA (KPATKOBPEMEHHO) | pexum

3 |BbIxog u3 cTposi MamepuTenbHoOro moayns |obpatutbes B CLL nsrotoeutens gns
yCTpPaHEHUs1 HENCMPaBHOCTH

«X S #02 N3y UM»
Owwnbka npn YTeHNN JaHHbLIX N3 3HeprOHe3aBMCMMO|7| naMAaTn USMEPUTESTIbHOIO MOOYI1A.

Ne Bo3MOXHble NpUYMHbI Cnocobbl ycTpaHeHus

1 [BbIxOg M3 CTPOS M3MeEpPUTENbHOIO Moayns |obpatutbest B CLL narotoButens gns
yCTPaHEHUs1 HENCMPaBHOCTH

«X S #03 Pa3b6er yacTt.»
HapylweHa dpopma curHana ot gatymka.

Ne Bo3aMOXHble NPpUYMHbI Cnocobbl ycTpaHeHus

1 He NoAKIt4YeH (Hel'lpaBI/IJ'IbHO npaBuIibHO NMNOAKITHYNTL AaTYUK
I'IOD,KJ'IIO‘-IeH) OaTynK

2 |3HaunTenbHoe yxyaleHue YCTPaHUTb HEOOCTAaTKM NOTOKA
XapaKkTepUCTMK NOTOKa cpefbl B AaT4YMKe
(HeoagHOPOOHOCTH, Ny3bIPK)

3 |oTnoxeHue rpssv B Tpybonposoae ouncTUTb TpybGonpoBoa AaTumka
aaTynka

4 |ype3mepHble BMOpaumMun nnm ygapbl no yCTpaHWUTb BHELLHee BO34eNCTBME Ha
AaTUYnKy AaTymK

5 |BbIxog u3 cTpost AaTymnka obpaTtutbes B CLL| nsrotoButens ans

YCTpaHEeHUA HeUcnpaBHOCTU

«X S #04 Owmoka UM»
BHYTPEHHSS OLIMBKa M3MEePUTENLHOTO MOZYNS.

Ne Bo3aMoOXHble NpnYmHbI Cnocobbl ycTpaHeHus

1 |[cbon B paboTe BCcneacTeme cbpocuTb NUTaHMe pacxogomepa
3NEKTPOCTATUYECKOM NMOMEXMN

2 BbIX04 U3 CTPOA U3MEepUTESIbHOIo MoaynA O6paTI/ITbC$I B CLl n3rotoBuTeNnAa anda
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yCTpaHeHnAa HencnpaBHOCTU

«x S #05 Uundpp. bmnstp»
Owwnbka npun nHMUmManusaunumn umdpoBoro punetpa.

Ne Bo3aMOXHble NpUYmHbI Cnocobbl ycTpaHeHus
1 [[MepeyeHb NnpuynH owmnbkn «Pasber Cnocobbl ycTpaHeHus no owwmbke
YacT.» «Pasber vyact.»

2 |BbIxog u3 cTposi MamepuTenbHOro moayns |obpatntbes B CLL nsrotoButens gns
yCTPaHEHUs1 HENCMPAaBHOCTU

Mpynna owmnbok «DMA...» BKNoYaeT cneayrowime coobLeHus:
«x S #06 DMA 1 UM»
«x S #07 DMA 2 AM»

«x S #08 DMA 3 UM»
O6HapyxeHa owmnbka B paboTe npoueccopa N3MepuTenbLHOro Moaynsi.

Ne Bo3MOXHble NpUYMHbI Cnocobbl ycTpaHeHus

1 |cbou B paboTe BCneacTeue cbpocuTb NUTaHNe pacxogomMmepa
3NEKTPOCTaTNYECKOM NMOMEXM

2 |BbIXO4 U3 CTPOSA npoLeccopa obpatutbcsa B CL| nsrotoButena ans
N3MepuUTENBLHONO MoayNs YyCTpaHEeHWs1 HEMCMPaBHOCTU

MNpynna owmnbok «ALIM UM DRDY...» BKno4aeT crneayrowme coooLeHums:
«x S #09 ALM UM DRDY1»

«x S #10 AUM UM DRDY2»
O6HapyxeHa owmnbka B pabote AL nsmeputensHoro mogynsi.

Ne Bo3MOXHble NPUYMHbI Cnocobbl ycTpaHeHus

1 |[cb6on B paboTe BCcneacreme cbpocnTb NMTaHMe pacxogomepa
3MNEeKTPOCTaTUYECKON MOMEXU

2 |Bbixog ua ctposa AL Ha nameputensHom |o6paTtutbea B CLL narotoButens ans
mopayrne yCTpaHeHUs1 HEUCNPaBHOCTU

Npynna owmnbok «ALIN UM Kopg ...» BKnoYaeT cneayrowme coobLeHus:

«x S #11 AUMN UM koa T»
SachKCI/IpOBaH HeCOOTBeTCTByI'OLIJMﬁ YPOBEHDb CuUrHana Ha namepumteribHomMm
TepMopesuncTope.

«x S #12 AUMN UM kog R»
SaCbI/IKCI/IpOBaH HeCOOTBeTCTByI'OLLI,VHZ YpOBEHb CUrHaria Ha 3TaJloHHOM pe3ncTope.
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«x S #13 AUM UM kog U»
3aduKcnpoBaH HECOOTBETCTBYIOLMIA YPOBEHb CUrHana npu U3MepeHUn COMpOTUBMEHUS

Cuetunkn-pacxogomepbl maccosble AJIMETPO-®nomak

nposoja.
Ne Bo3aMOXHble NpUYMHbI Cnocobbl ycTpaHeHus
1 |He nogkntoyeH (HenpaBUbHO NPaBUbHO NOAKIHOYMTD AaTUMK

I'IO,EI,KJ'IqueH) AaTynK

2 |Bbixog ua ctpoda AL Ha nameputensHom |obpaTtutbes B CLL narotoButens ans
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»
3adhmkcumpoBaH HECOOTBETCTBYIOLLMIA YPOBEHb TeMnepaTypbl Ha nnaTe U3MepUTENbHOIO

Moaynsi.
Ne Bo3MOXHble NpUYMHbI Cnocobbl ycTpaHeHus
1 [mn3mepuTenbHbLIN MOAYNb NeperpeT unu  [obecnednTb HopMarnbHbIe

nepeoxnaxaeH

TemnepartypHble ycrnoBus ans paboTbl
N3MepUTENbHOIO MOAYNS

BbIxof 13 ctpost AUl Ha nsmeputensHom
moayne

obpartutbca B CL| nsrotoButensa ons
yCTpaHEHNs1 HEMCMPaBHOCTU

«x S #15 AUIN aVm»
3admKcMpoBaH HECOOTBETCTBYIOLLMI YPOBEHb CUrHana Bo3bY)XAEHWUS Ha AaTymKe.

Ne Bo3MOXHble NpUYMHbI Cnocobbl ycTpaHeHus

1 [He noagknt4YeH (HenpaBubHO NpaBUNbHO NOAKHYNTL AaTYMK
NOAKIOYEH) AaTumK

2 |3HauuTenbHoe yxyaweHue YCTPaHUTb HeJOCTaTKM NOTOKa
XapaKTePUCTMK NOTOKA cpefbl B AaTUMKe
(HeogHOpPOOHOCTH, NY3bIPK)

3 |oTnoxeHue rpsasu B Tpybonposoae ounCcTUTL TPyOonpoBoa AaTymka
Aatyvka

4 |[upe3amepHble BUOpaumm unu yaapbl no YCTPaHUTb BHELLHEEe BO3AeNCTBMNE Ha
AaTymky AaTynK

5 |Bbixog ua ctposa AL Ha nameputensHom |o6paTtutbea B CLL narotoButens ans
mogayrne YyCTpaHEHUs1 HEUCNPaBHOCTU

6 |[BbIXxog n3 CTpoOSA gaTymka obpatutbcsa B CL| nsrotosutena aons

YCTpaHeHnda HencnpaBHOCTU
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«x S #16 ALMN diag»
3aduKcpoBaH HECOOTBETCTBYIOLLMI YPOBEHb KOHTPOMBHOIO CUrHana ot Aaryuka.

Ne Bo3aMOXHble NpUYmHbI Cnocobbl ycTpaHeHus

1 |He nogkntoyeH (HenpaBubHO NpaBUNbHO NOAKMHYNTL AATYMK
NOAKIIOYEH) AaTUmK

2 |Bbixog u3 ctpos ALIM Ha nameputensHom |obpatutbcs B CL| nsrotosutensa ans
mopayrne yCTpaHeHWs1 HEMCNPaBHOCTU

3 |BbIxog u3 cTpost AaTumMka obpatutbes B CL nsrotosutens ans
yCTpPaHEHUs1 HENCMPaBHOCTH

«X S #25 KoHTp.cymma»
KoHTponbHasa cymma BHyTpeHHero 0O mogynsa npoueccopa He COOTBETCTBYET 3a4aHHON.

Ne Bo3aMOXHble NpUYmHbI Cnocobbl ycTpaHeHus

1 |cbou B paboTe BCneacTeue cbpocuTb NUTaHne pacxogomMmepa
3NEKTPOCTaTNYECKOM NMOMEXM

2 |BbIxog U3 cTpOs MoOAyns Npoleccopa obpaTtutbes B CL| nsrotosutens ans
yCTpPaHEHUs1 HENCMPAaBHOCTU

Mpynna owmnbok «OWwnMGKM B napameTpax» BKIIHOYaeT crieayrome coobLeHuns:

«x S #30 CeHcop AaHH.»
Owwnbka B napameTpax garyuka.

«X S #31 TexHon. paH.»
Owmnbka B TEXHOMNOMMYECKNX NnapameTpax gaTymka.

«X S #32 U3mep. AaHH.»
Owwnbka B n3amepsieMbix napameTpax.

«X S #330TA. KOMMOH.»
Owmnbka B BbIMNCNEHHbIX 3HAYEHUAX OTAEITbHBIX KOMMOHEHTOB N KOHLEHTPaLMMW.

«X S #34 CucteMHble A4.»
Owwnbka B CUCTEMHbIX NapameTpax.

«x S #35 Kanubpos.a.»
Owwnbka B napameTpax NMMHENHON KOPPEKLNN.

«x S #36 Oucn. gaHHbIe»
Owwnbka B napameTpax HaCTPOMKN ANCTIIES.

«x S #37 Cymmarop.a.»
Owwubka B HacCTpoKrkax napaMeTpoB CyMMaTOpPOB.

«x S #38 Bbixoa 1 o.»
Owwmbka B HacTporikax Beixoga 1.

«X S #39 Bbixog 2 a.»
Owwmbka B HacTporkax Beixoga 2.

«x S #40 Bbixog 3 a.»
Owmwnbka B HacTpownkax Beixoga 3.

«X S #41 Tok.BbIXopq O.»
Ownbka B HacTponkax TOKOBOro BbixoAa.

158 3124.0000.00 PO



000 «3nMertpo Npynn», 2022

«X S #42 Onc.Bxoabl A4.»
Ownbka B HACTponKax ONCKPETHbIX BXOAOB.

«X S #43 KoHd.KOHL,.A.»
Owwnbka B napameTpax OTAENbHbIX KOMMNOHEHTOB.

«X S #44 Kond.HART a.»
Owwnbka B napameTpax obwen koHpurypaumm HART.

«x S #45 KoHd.Catch o»
Owwnbka B napameTpax KoHuUrypawmm 3axsarta gaBneHust.

«X S #46 KoHd.Burst g»
Owwnbka B napameTpax KoHurypauumn Burst-coobLueHni.

«X S #47 Kondp. MKC a»
Owwnbka B napameTpax koHdurypaumm oyHKUnn komneHcaumm snmsiHms HKC.

«x S #48 Kanub.ceHc#0», «x S #49 Kannb6.ceHc#1», «x S #51 Kanub.ceHc#2»
Owwnbka B napameTpax kanmbpoBOK AaTymKa.

Cuetunkn-pacxogomepbl maccosble AJIMETPO-®nomak

KOMMOHEHTOB MOAYNS NpoLeccopa

Ne Bo3MOXHble NpUYMHbI Cnocobbl ycTpaHeHus
1 [cBou npu 3anncu 3Ha4YeHU NapameTpoB |C NOMOLLBIO 3KPAHHOIO MEHIO UIn
B M3Y cepBucHou nporpammbl CorService
MOBTOPHO 3aaTb 3Ha4YeHue napameTpoB
COOTBETCTBYHOLLEN rpynnbl
2 |BbIXO4 U3 CTPOSA 3MEKTPOHHbIX obpatutbcsa B CL nsrotoButena ans

yCTpPaHEHUs1 HENCMPaBHOCTH

«x S #50 Tepmoga. LIAI»
3Ha4yeHue Temnepatypbl LAl mogyns npoueccopa BHe JOMYCTUMOro AgnanasoHa.

Ne Bo3MOXHble NpUYMHbI Cnocobbl ycTpaHeHus

1 [neperpes LAl n3-3a crnvwkom BbICOKOW [MOMECTUTb MOAYrb npoLeccopa B
TemnepaTypbl OKpyXatoLLen cpeabl noaxoasuime ycnosus
BHYTPW MoAyns npoueccopa

2 |Bbixog ua ctposd LIAlM obpartutbesa B CL| nsrotoButensa ans

YCTpaHEeHUA HencnpaBHOCTU

«X S #52 TaKkToB.reHep»
3admkcrmpoBaH KpuTHMYecknin pasber 4acToT Mexay TakoBbiMKU reHepaTopamu MIT n M.

«x S #53 Ownbka O3Y»
O6HapyxeHa owmnbka B O3Y MukpokoHTponnepa Mr1.

«x S #54 Ownbka AlTY»
O6HapyXeHO HEKOPPEKTHOE noBeaeHMe MUKPOKOHTponnepa MI.

Ne Bo3aMoOXHble NpnYmHbI Cnocobbl ycTpaHeHus

1 |[cb6on B pabote BCcneacreme cbpocnTb NMTaHMe pacxogomepa
3MEKTPOCTaTUYECKOM NOMEXHN

2 |BbIXOA U3 CTPOS ANEKTPOHHbIX obpaTtutbca B CLL| nsrotosutensa gns

komnoHeHToB MI1

YCTpaHEeHNA HEUCNPaABHOCTU
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CucmemHbie npedynpexoeHust
«! S #01 BknroyeHue»

Ne Bo3aMOXHble NpUYMHbI Cnocobbl ycTpaHeHus

1 |mnageT npouecc nepBoHaYanbHOro 3anycka |AoXAaTbCA OKOHYaHWUS 3arpy3Kku
N3MepUTENBHONO MOAYNS M BbIXoAda
AaTtyvka Ha pabounin pexxmm

Mpynna npeaynpexaeHnn «Pexxum cumynauuny BKIoYaeT creayrolme coobLweHuns:

«! S #02 Pukc.BbIxoq 1»
YHuBepcarnbHbin Bbixog 1 He oTobpaxaeT 3HayYeHWe Ha3HaAYeHHOW €My BESMYUHBI, T.K.
BbIX0O4 paboTaeT B pexumMe CUMynsumm

«! S #03 Pukc.BbIXoq 2»
YHuBepcarnbHbIn BbIXO4 2 He oToOpaxaeT 3HayeHWe Ha3HaAYEeHHOW €My BENWYUHBI, T.K.
BbIXO4 paboTaeT B pexxumMe CUMynsumm

«! S #04 Pukc.BbIxoq 3»
CocTosiHMe cTaTyCHOro Bbixoda 3 He COOTBETCTBYET 3HaYEeHUIO Ha3HaA4YeHHOW emy
BEITMYUHBI, T.K. BbIXO4 paboTaeT B pexume CUMynaumu.

«! S #05 PUKC.TOK.BbIX»
ToKOBbIN BbIXOA4 HE OTOOpa)kaeT 3HauYeHMe Ha3HAYeHHOW eMy BennuMHbI, T.K. HaxoauTcs B
peXnMe CUMynaLmn.

Ne Bo3MOXHble NpUYMHbI Cnocobbl ycTpaHeHus

1 [BbIxo4 paboTaeT B pexume cumMynsumm BbIKIMIOYUTb PEXMUM CUMYIALMN, C
NOMOLLIbIO 9KpaHHOro MeHto nnu MO
CorService

«! S #10 ErrorCdcld»
HencnpaBHOCTbL EMKOCTHbIX KHOMOK. BnnsieT Tonbko Ha paboTy ¢ KHOMKaMu.

Ne Bo3MOXHble NPUYMHbI Cnocobbl ycTpaHeHus

1 [npeBbleHMe NapamMeTPOB OKPYXatoLleln |BbIKMOYMTL U MOBTOPHO BKITHOUYNUTL
cpebl Mo 3reKTPOMarHMTHOM nuTaHue

COBMECTMMOCTM (3NeKTpocTaTuyeckume
paspsiabl 1 npo4yee)

2 |BbIxog U3 CTPOS ArieMeHTa Moayns obpaTtutbes B CL| nsrotosutens ans
avcnnes yCTpPaHEeHUs1 HENCMPaBHOCTU

«! S #11 ErrorCdcint»
HapyweHunsa B paboTe eMKOCTHbIX KHOMNOK. Mpn coxpaHeHnn yHKLUMOHNPOBAHNSA KHOMOK
oonyckaeTcs ganbHenwas akcnnyaTtaumsi.

Ne Bo3MoHbIE MPUYUHBI Cnocobbl ycTpaHeHus

1 |npeBblweHe NAapaMeTPOB OKpYXKatoLen |BbIKMIOYNTL U MOBTOPHO BKITHOYMTL
cpeapbl Mo 3NEeKTPOMarHUTHOM nUTaHne

COBMECTMMOCTM (3NEKTpPOCTaTUYECKNE
paspsabl U npoyee)
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Ne Bo3aMOXHble NpUYmHbI Cnocobbl ycTpaHeHus
2 |BbIXoA U3 CTPOSA aremMeHTa Moayns obpaTtutbca B CLL| nsrotosutensa gns
ancnnes yCTpaHeHWs1 HEMCNPaBHOCTU

«! S #12 KnaB He Hang»
EMKOCTHbIE KHOMKN HE OBHApY>KeHbl. YCTaHaBNMBAETCA NPU BKNKOYEHUN NMUTAHNS.

Ne Bo3aMOXHble NpUYMHbI Cnocobbl ycTpaHeHus

1 [npeBblweHMe NapamMeTPOB OKPY>XKatoLlen |BbIKMOYMTL U MOBTOPHO BKIHOYNUTD
cpeabl Mo 3reKTPOMarHMTHON nuTaHue

COBMECTMMOCTM (3neKTpocTaTnyeckme
paspsiabl 1 npo4ee)

2 mMoayInb gucnriea ninoxo NoAKr4eH Ui  (NpoBepuUTb NOAKINI4YEeHNe Mmoaynsa

He NOAKMNoYEH avcnnes
3 |BbIXOA4 U3 CTPOS 3rieMeHTa Moayns obpatutbes B CLL nsrotoBmtens ans
avcnnes yCTPaHEHUSI HEUCMPABHOCTY

«! S #13 ncn He Hana»
He yaanocb ngeHtndpmumpoBatb TMn gucnnes. EMKOCTHbIE KHOMNKM Takke ByayT
OTKINIOYEHbI. YCTaHaBNMBAETCA NPU BKIKOYEHUN NMUTAHUS.

Ne Bo3MOXHble NpUYMHbI Cnocobbl ycTpaHeHus

1 |npeBbiWeHne NapamMeTpPOB OKPYXKaloLWEN |BbIKNIOYMUTb 1 MOBTOPHO BKITHYNUTb
cpeapl Mo 3MeKTPOMarHUTHOM nuTaHune

COBMECTUMOCTM (dneKkTpocTaTnyeckue
paspsaabl U npoyee)

2 Moaynb gucnriea nnoxo NoAKIK4YeH Ui  (NpoBepuTb NoAKNK4YeHne moayna

He NoAKMNoYeH aucnnes
3 |BbIXO4 U3 CTPOS 3remMeHTa Moayns obpaTtutbea B CLI nsrotosutens ans
aucnnes YCTPaHEHMS1 HENCNPaBHOCTM

«!' S #15 Kopp. nnoTH.»
He yganocb BbIMMCNTL KYCOYHO-NTMHENHYIO KOPPEKLIMIO NITOTHOCTMU.

Ne Bo3MOXHble NpUYMHbI Cnocobbl ycTpaHeHus
1 [HeBepHO 3agaHbl NnapamMeTpbl a) BbIKIMOYUTb M MOBTOPHO BKIHOUNTL
KOHJoMrypaumm KyCOYHO-TMHENHON nMTaHue
KOppeKLunmn nnoTHOCTH 0) obpatuTtbecs B CL, nsrotosutena ans
YyCTPaHEHUs1 HEMCMPaBHOCTU

«!' S #17 O6GHyneHue...»
Mpoun3sognTcsa npoueaypa HaCTPOWMKN HyNS.

Ne Bo3MOXHblE MPUYUHBI Cnocobbl ycTpaHeHus
1 |mget npouecc 0bHyneHus AOXAaTbCA 3aBepLUeHus npouecca
0OHyneHus
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«!' S #19 HART 6ydc.man»
He xBatnno mecta B bydepe npu popmmpoBaHmm oteeta Ha HART 3anpoc.

Ne Bo3aMOXHble NpUYmHbI Cnocobbl ycTpaHeHus

1 |HeoGxogumas gnvHa ansa opmmnpoBaHus [nepesanyctuTtb npotokon HART (cmeHom
otBeTa HART 6onbLue nmetoLerocs MNPOTOKOMA B MEHI0)
bydepa

«! S #21 ®Pukc. nepem.»
OpaHa Uy HecKonbKo NepeMeHHbIX YCTPONCTBA CUMYNUPYHOTCA U UX 3HAYEHUS He
COOTBETCTBYKOT U3BMEPEHHbLIM.

Ne Bo3aMOXHble NpUYmHbI Cnocobbl ycTpaHeHus
1 |BKNOYEHA CUMYMALMSA NEPEMEHHbIX a) OTKMYNTb CUMYIALMIO NEePEeMEHHbIX
yctpounctea no Modbus nnn HART yCTpoucTBa
©) BbIKNIOYNTb M MOBTOPHO BKITHOYUTD
nuTaHue

«! S #23 3anyck UM»

Ne Bo3MOXHble NpUYMHbI Cnocobbl ycTpaHeHus

1 |OT nsmepuTenbHOro Moayns He MoryT A0XOATbCSA OKOHYaHUS 3arpy3ku
ObITb NMOMyYeHbl NEPBUYHbIE AAHHbIE, TaK |M3MEePUTENbHOrO Moayns

Kak OH Oblf nepesarpy>eH 1 HaxoauTcs
Ha cTaguu UHUUManu3aumm

«! S #24 CosmecT. MMI»

Ne Bo3MOXHble NpUYMHbI Cnocobbl ycTpaHeHus

1 |[Tekywas koHdUrypauma npnbopa a) CkoHGUrypmpoBaTtb NPUOOpP BPY4HYHO
HecoBMeCTMMa C pexnmom paboTbl U C NOMOLLIbIO MacTepa HaCcTPOWKK (CM.
npotokona Modbus «MMI» n. 2.9.1.1)

0) oTkasaTtbcsa oT pexuma MMI -
NepeknunTLCA B pexxum dromak u
ncnonb3oBaTh KapTy pernctpos drnomak

pynna npegynpexaeHnn «MM: amnn. ...» BKNoyaeT crnegyrowme coobLweHuns:
«! S #26 UM: amnn. X»
«! S #27 UM: amnn. Y»

«! S #28 UM: pa3b.amnn»
3admkcnpoBaH HECOOTBETCTBYHOLLNIA YPOBEHL aMMNNUTYAbI CUrHaNa ¢ Aaryuka.

«! S #29 UM: dbaza XY»
Saq)I/IKCleOBaHO HECOOTBETCTBYKOLLEE 3HAa4YEeHNE Pa3HOCTH (*)33 konebaHun c CEeHCOpPHbIX
KaTyLLek.
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Ne Bo3aMOXHble NpUYmHbI Cnocobbl ycTpaHeHus

1 [He noagknt4YeH (HenpaBubHO NpaBUNbHO NOAKITYNTL AAaTYUK
NOAKIIOYEH) AaTumK

2 |3HauuTenbHoe yxyaweHue YCTpPaHUTb HeJOCTaTKu NOToKa
XapaKTepPUCTMK NOTOKa cpefbl B AaTUuKe
(HeogHOpPOOHOCTH, NY3bIpK)
OTNOXEeHWe rpsi3n B TpybKax Aatyunka o4nCcTUTL TPybonpoBoa AaTymka

4 |upeamepHble BUOpaumm unu yaapbl no YCTpPaHUTb BHELUHee BO3AENCTBME Ha
AaTyYnKy AaTymnk

5 |BbIXO4 U3 CTPOS ANEKTPOHHbIX obpaTtutbca B CLL nsrotosutensa ons
KOMMOHEHTOB Ha U3MepPUTENLHOM MoAyre | yCTpaHEeHUS HeMCNPaBHOCTH

6 |BbIXOA U3 CTPOS AaTymKa obpaTtutbca B CLL| nsrotosutensa ons

YCTpaHEeHUndA HencnpaBHOCTU

Owubku npouecca

«X P #02 Husk.yp.nnut.»
YpOBEHb HANPSXKEHMSA MUTAHUS HEAOCTATOYEH AN NpaBWUiIbHOW paboThl pacxogomepa.

Hanps>XeHnda nntaHng

Ne Bo3aMOXHble NPpUYMHbI Cnocobbl ycTpaHeHus

1 |CHWKEHME HaNPsSHKEHWUSI NUTaHUSA BOCCT@HOBUTb HEOOXOAMMOE HanpsKeHne
NUTaHWs pacxogomepa

2 |BbIXOA U3 CTPOS AEeTEKTopa YPOBHSA obpaTtutbca B CLL| nsrotosutensa gns

yCTPaHEHUs1 HENCMPaBHOCTH

«Xx P #03 Pa3p. noToka»

[eTekTop pa3pbiBa NOTOKa 3adMKCMpOBasn pa3pbiB NOTOKA.

Ne Bo3MOXHble NpUYMHbI Cnocobbl ycTpaHeHus
1 [paTymK He NOMHOCTbLIO 3anosiHEH obecneynTb 3anosiHeHMe gaTtymka
n3mepsieMoun cpenomn
2 |u3mepsiemas cpefa He roMoreHHas a) yCTpPaHUTb BKITKOYEHUS B N3MepPSeMon
(BKIMOYEHMS ra3a B XXMAKOCTU UMn cpene
BKIOYEHUS XKNOKOCTN B rase) 0) nameHnTb KOHpUrypaumto [Pl B
COOTBETCTBMM C paboyen cpegon unm
OTKINIOYUTb ero
3 |4epes pacxogomep naeT cpefa oTnnyHas |a) ydeamTbca YTo cpefa oTnmyaercs oT
oT Tpebyemon B COOTBETCTBUN C TpebyeMoun; yCTpaHUTb NPUYMHbI,
KOH(purypaumen getekropa paspbisa BbI3blBalOLLME HapyLLUEHNE npouecca
noToka 0) nameHuTb KOHGUrypauuio APl B
COOTBETCTBMM C paboyen cpegon unm
OTKITIOUYUTL €ro
4 |OoeTekTopa paspbiBa NOTOKa HEBEPHO NM3MeHUTb KoHurypaumo APl B
CKOHpUrypmposaH COOTBETCTBMM C paboyen cpeaon unm
OTKITOUYUTb €ro
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lMpedynpexdeHusi npoyecca

«! P #01 Benuk mac.p.»

3HayeHne MaccoBOro pacxoda npesblllaeT AONYCTUMOE 3HAYEeHNE, yKasaHHOE B
napameTpax garyuka.

Ne Bo3aMOXHble NpUYmHbI Cnocobbl ycTpaHeHus

1 |maccoBblli pacxoq npesbilLaeT YMEHbLUNTb MacCOBbI pacxof
[0nycTMMOe 3Ha4YeHue Ans gatynka

2 HenpaBuJsibHO HACTPOEHO npeaesyibHoe 06paTI/ITbCFI B CL|I n3roTtoBuTeNia anAd
3Ha4YeHne MacCcoBOIo pacxoda gat4vyuka YyCTpaHeHnsa HencnpaBHOCTU

«! P #02 Onan.temnep.»
3amepeHHOe 3Ha4YeHne TemnepaTypbl BbIXOAUT 3a AManas3oH A0NYCTUMbIX 3HAYEHW.

Ne Bo3aMOXHble NpUYmHbI Cnocobbl ycTpaHeHus
1 |BHelwwHMe ycnosus u/vnn namepaemas BEPHYTb TeMNepaTypy nsmepsemMon
cpena Bbi3Banuv neperpes/nepeoxna- cpeabl B gonyctumble npegerns! u/vnm
XOEeHWe gatymka pacxogomepa YCTPaHUTb BNUAHNE BHELUHWUX YCIOBUIA
2 |HapylweHa LuenoCTHOCTb NIMHUKN CBSA3U BOCCT@HOBUTb JIMHUIO CBA3N
MeXxay n3amepuTenbHbIM MOAYNEM U
AaT4YMKOM
3 [BbIx0og 13 cTpOs n3mMepuTenbHoro Mmogyns |obpatutecs B CL, nsrotosutensa ans
yCTpaHeHUs1 HENCNPaBHOCTU

Mpynna npeaynpexaeHnn «Hactpoka uMNynbCHOro Bbixoga» coaepXuT
cneayrowme coobLleHuUs:

«! P #11 Bbix1:3anasg.»

Mpouecc BblAaum MMNynbLCOB 3anasabiBaeT 6onee yem Ha 0,5 cekyHAabl, MpMYeEM Bblgaya
NMMNYNbCOB B [AaHHbIA MOMEHT MAET NPeAeribHO MIIOTHbIM MOTOKOM C NEPUOLOM pPaBHbIM
2* PFSp_PulseWidth [mc].

Ne Bo3MOXHble NPUYMHbI Cnocobbl ycTpaHeHus

1 [HenpaBunbHas HacTpoWKa UMMYNbCHOTO  |YMEHbLUUTL LUMPUHY MMMNYyNbca Unm
BbIXo4a YBEMUYUTb LIeHY MMMNyrbca

«! P #12 Bbix1:3an>06ydc»

YcTaHaBnuBaeTcsa Bcerga nocrne npegynpexgeHus P#11, ykasblBaeT Ha TO 4TO, NpoLecc
BblAa4yn UMMNYNbCOB YXXe 3anasabiBaeT 6onee YeM Ha 2 CeKyHObl — HEBbINYLLEHHbIE
UMNYNbCbl HAKANMBAKTCA BO BHYTPEHHEM CyMMaTope.

Ne Bo3MoHbIE MPUYUHBI Cnocobbl ycTpaHeHus

1 [HenpaBunbHas HacTpoMKa UMMYNbCHOTO  |YMEHbLUUTL LMPUHY MMMNYyNbca Unm
BbIXo4a YBEMUYUTL LIeHY MMMNyrbca

pynna npegynpexaeHnn «Pa6oTa BbIXOAOB B UMNYNIbCHOM PEXUME» COAEPXKUT
cneayrowme coobLeHns:

164 3124.0000.00 PO



000 «3nMertpo Npynn», 2022 Cuetumkn-pacxogomepbl Maccosble AJIMETPO-®nomak

«! P #13 Bbix1:6ydep n»
MmnynbCHbIA BbiXxod paboTaeT B koMneHcaumoHHOM pexume. OTobpaxaemasa BennymHa

HEernpepbiBHO UMeEET OoTpulateribHble 3Ha4YeHUA bonee 60 CekyHa, Bcrencrtsne 4ero
oTpuuatesibHble 3Ha4YeHUA CBSA3@HHOM BENUYUHbI He MOryT ObITb CKOMMNEHCMpPOBaHbI 3a
CHET YMEeHbLUEHNA NONOXNTESTbHbIX MPU (bOpMI/IpOBaHI/II/I BbIXOOAHOIo curHasna.

«! P #41 Tok:6ycep n.»
Cwmbicn npegynpexaeHns aHanormyeH «! P #13», TONbKO A1 TOKOBOrO BbixoAa.

Ne Bo3aMOXHble NpUYmHbI Cnocobbl ycTpaHeHus
1 |oTobBpaxkaemas BenMUYMHA MOXET CMEHUTb PEXMM paboTbl UMMNYIbCHOMO
NPUHUMAaTb oTpULaTeNnbHble 3HAYEHNSI B | (TOKOBOrO) Bbixo4a Ha oTobpaxkeHue
TeyeHue 6onee 60 cekyH TOSNbKO MONOXUTESNbHBIX U TOMBbKO
oTpuuaTteribHbIX 3Ha4YeHU

«! P #42 OrpaH. T.BbIX»
PacyeTHOe 3HaveHMe TOKa ANs TOKOBOrO BbIXO4a BbIXOAUT 3a npedens AuanasoHa

gonyctumblx 3HadeHun (ot 3,8 MA go 20,5 MA).

Ne Bo3MOXHble NpUYMHbI Cnocobbl ycTpaHeHus
1 [HenpaBunbHasa HAcCTpPOKrKa TOKOBOIO B HACTPOMKe TOKOBOrO BbIxoAa
BbIXxo4a napameTpsbl BIMA n HIMW npueecTtun B
COOTBETCTBME AnanasoHy n3mepsaemMon
BESTMYUHbI

Npynna npepynpexaeHun «lepenonHeHMe CyMMaToOpoOB» COAEPXKUT creayloliue
coobueHus:

«! P #61 Cym1: Z > Makc»
3HayeHme napametpa SumOverflowl npeBbICMNO MakCMManbHO 3HAYeHWe ANs AaHHOro

napametpa (|SumOverflowl| = 16777215). T.0., obwas BenuyunHa cymmaTopa bonbLue,
yem =1,6*10".

Ne Bo3MOXHble NPUYMHbI Cnocobbl ycTpaHeHus
1 |HenpaBWibHO HACTPOEHbI €OUHULIbI NPaBWUIIbHO HACTPOUTb €OUHULLbI
n3mepeHunsa ans cymmatopa 1 n3mepeHuns
2 |eavHuMUbl HACTPOEHbI NPaBUIbLHO, K cbpocutb cymmarop
CYMMaTop HaKoMui MakcumarnbHoe
3Ha4eHne

«! P #62 Cym2: Z > Makc»
AHarnornyHo npeaynpexageHunto «Cym1: ¥ > Makcy» TonbKo 455t BTOPOro cymmaropa.

«! P #63 Cym3: X > Makc»
AHanornyHo npegynpexaeHuio «Cym1: £ > Makc» ToNbKO AN TpeTbero cymmaropa.

«! P #64 Cym4: Z > Makc»
AHanornyHo npeagynpexaeHunto «Cym1: ¥ > Makcy TonbKo 45151 YeTBEPTOro cymmartopa.

prnna npenynpe)Kp,eHMﬁ BblYUCIIEHUA KOHUEeHTpaunm n otaesibHbIX KOMMNOHEHTOB:

«! P #70 LUC: Ttemn KITA»
3HayeHne TeKyllen M3MepeHHOM TemnepaTtypbl cpegbl (CMecu) BbIWMAO 3a rpaHuUbl
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3a0aHHOIO0 KYCOYHO-NIMHEWHOrO AuanasoHa uenesBon cpedbl (TONbKO ecnu  MeTon
annpokcumaumn ueneson cpenbl «KITA»).

Ne Bo3aMOXHble NpUYmHbI Cnocobbl ycTpaHeHus

1 [BbIXxO4 TemnepaTypbl CMeCcU 3a AManasoH [MpOoBepuUTb NapameTpbl npouecca,
KJA ueneBon cpefbl (onanasoH NPUHATbL Mepbl MO BO3BPALLEHUIO
HaCTPOEH NpaBUSbLHO) Temnepartypbl cmecu B ananasoH KITA

Lenesoun cpeabl

2 |HenpaBuribHO HacTpoeH ananasoH KJ1A  |a) npuBecTtun guanasoH KJ1A uenesowu
uenesou cpeabl cpedbl B COOTBETCTBUE 3HAYEHUIO
n3mMepaemon Temnepartypbl cpeabl
0) OTKNIOUYNTDL (PYHKLNIO BbIYUCTIEHNS
KOHUEeHTpaumm

«! P #71 CH: Temn KJ1A»
MprYKnHBI M cNocobbl ycTpaHeHUsa aHanornyHo «! P #70» Tonbko Ans cpeabl-HOCUTENS.

«! P #72 KoHu. orpaH.»
OfHO MY HECKOMBKO 3HaYeHnn KoHUeHTpaummn 66110 orpaHnyeHo (0..100%).

Ne Bo3MOXHble NpUYMHbI Cnocobbl ycTpaHeHns

1 [HenpaBWNbHO CKOHGUIYPUPOBaHbI a) ucnpaBuTb KOHUrypauuo cpea, Tak
napameTpbl annpoKcMMauun Leneson 4yTOObI TEKYLLEE N3MEPAEMOE 3HAYEHNE
cpeabl n/unu cpegbl-HocuTens NNOTHOCTM Nonajarno B AnanasoH

NNOTHOCTEN OTAENbHbLIX KOMMOHEHTOB
0) OTKNIYNTL (PYHKLNIO BbIYUCTIEHNS
KOHLleHTpaumm

«! P #80 MNMpo6K. noToK»
[eTekTOop paspbiBa NoToka 3adukcupoBan nNpobkKy B MOToke (My3blpb rasa B MOTOKe
XMOKOCTM UITN XXMOKOCTb B MOTOKE rasa).

Ne B0o3MOXHble NPUYMHbI Cnocobbl ycTpaHeHus
1 |@aTtymk pacxogomepa He NOSHOCTbIO NPOBEPUTL 3aNONIHEHHOCTb AaTynka
3anonHeH n3mepaemMon cpenomn pacxogomMmepa
2 |n3mepsiemas cpega ((KMAKOCTb) NPVHSATb Mepbl N0 YCTPAHEHUIO
COAEPXKUT CIAIULLKOM MHOrO ra3a unm nonagaHus rasa B MamepsieMyto cpegy
HaobopOoT, n3Mepsiemas cpega (ras) (VN ycTpaHuTb NnonagaHue XuaKocTn B
COAEPXMUT CNULLKOM BONbLUOM NPOLUEHT  |M3MePSEMbIN ra3s)
Bnaru
3 |HeBepHas koHdUrypaums getekropa a) ncnpasuTb KOHUrypaumo getekropa
pas3pbiBa NOTOKa pa3spbiBa NoToKa (paclumpuTb
AONYyCTUMbIN JManasoH)
6) OTKMOUYNTL AETEKTOP pa3pbiBa NOTOKa
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«! P #82 Ow.3axB.gaBn»
Owwunbka 3axBaTa gasneHus no HART.

Ne Bo3aMOXHble NpUYmHbI Cnocobbl ycTpaHeHus

1 |[paTyuK gaBneHus, ¢ KOTOporo NPOBEPUTL NOLKMNIOYEHNE AaTymMKa
NPOU3BOANTCS 3axBaT, HE NOAKITYEH Uy [ JaBrneHnsa u KoHdurypaumo HART-WKWHbI
HeBepHO nogkntoyeH Ha HART LWnHY

2 |[aTyvK gaBneHus HeucnpaseH NPOBEPUTL UCMPABHOCTb JaT4yuKa
AasneHuna ¢ nomouwbio HART-
KoMMYyHuKaTopa unu gpyroro HART-
mMacTepa

3 |B byHKUMM 3axBaTa 3aJaHbl HEBEPHbIE NpoBepUTb NOEHTUPUKALNOHHbIE JaHHbIE
NaeHTUMMKALUNOHHbIE JaHHbIE AaTyMKa |OaTyunka gaBreHus n o6HOBUTL

AaBneHuns (TonbKo ANns pexumma «3axeBaT |KoHdurypauuio yHKUUK 3axBaTa

otBeTa [»)

4 |HeBepHasi KOHUrypaumus oyHKLMmn NpuBecTn KoHUrypaumo oyHKUMm
3axBaTta AaBneHus 3axBaTa B COOTBETCTBUE C
KoHMrypaumen gatyinka gasneHmnsa
5 |HeBepHasa KOHUrypaumsa gatymka NPUBECTU KOHAUIypaLmio AaTtymka
AaBreHus AaBrneHusi B COOTBETCTBUE C
KOHpUrypaumen yHKLMM 3axsaTta
AaBneHus

6 |B cTaTyce AaTyvKa OaBreHUS YCTaHOBIMEH | YCTPaHUTb HEUCMPaABHOCTb AaTynka
donar «Malfunction» (HemcnpaBHOCTb) AaBneHus

NN 3axBavyeHHoe 3Ha4YeHe AaBneHns
nmeet cratyc «Bad» (nnoxoe 3HayeHue)

7  |eavHuubl N3MepeHns 3axBa4eHHOro U3MEHUTb €MHMLbI U3MEPEHUS Ha
[aBreHusl He NoaaepXKMBakTCA AaTyuKe OaBneHns Ha noaaepXkuBaemble
pacxogoMepom

«! P #86 Temn.anekTp.»
TemnepaTypa 9neKTPOHHbIX nnaT BHYTPM MOAYNs npoueccopa BHE AOMYCTUMOrO
ouanasoHa.

Ne Bo3MOXHble NpUYnHbBI Cnocobbl ycTpaHeHus

1 |BHeLHMe yCnoBus Bbi3Banu NPVHATL MePbl NO YCTPAHEHWUIO
neperpes/nepeoxnaxaeHne moayns BNMSAOLWMNX PAKTOPOB - 3alUNTUTb
npoveccopa SMNEKTPOHHBIN B6MOK OT MCTOYHUKOB

Harpesa MM HaobopoT, MOMECTUTb ero B
oTannMeaemMoe nomeLlleHne

2 |BbIxog U3 CTpoOS MOAyNs Npoleccopa obpaTtutbes B CLL nsrotosmtens ans
YCTPaHEHUS1 HEUCMPABHOCTY
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«! P #88 [laBn. > Makc»
[laBneHve cpeabl B gatynke 0onbLle MakcumMmanbHO JOonyCTUMOTrO.

Ne Bo3aMOXHble NpUYmHbI Cnocobbl ycTpaHeHus
1 [BHelWHMe yCcroBus Bbi3Basv MOBbILLEHUE [a) MPUHATb Mepbl MO YCTPAHEHUIO
AaBrieHns npouecca (haKTopOB, BbI3BABLUMX MOBbILLEHNE
AaBneHus

0) 3aMeHnTb pacxogomep Ha
COOTBETCTBYHOLLMIA AaBNEHUIO NpoLecca

2 |BBegeHHOe 3HauyeHve aaBneHus a) ecnun ncnonb3yeTtcs PUKCMpoBaHHoE
HEKOPPEKTHO 3Ha4YeHve JaBneHns — NpoBepuUTb
KOPPEKTHOCTb BBEOEHHOrO 3Ha4YeHNs
AaBneHns 1 eanHUL N3MepeHns

0) ecnu ncnonb3yetcd PyHKUNA 3axBaTa
AaBreHnst — NPOBEPUTb NCMPaBHOCTb
AaTyvka AaBrneHus

0) ecnu ucnonbayeTcsa OYHKUMA 3axBaTa
AaBrneHus — NpoBepUTb BEPHO N BbIGpaH
AaTyvK faBrneHus

«! P #90 MNKC»
3admkcupoBaHa ra3o-XMakocTHas CMecCh.

Ne Bo3aMOXHble NPpUYMHbI Cnocobbl ycTpaHeHus

1 |paTymk pacxogomepa He NOMHOCThLIO NMPOBEPUTL 3aMOMHEHHOCTb AaTymMKa
3anornHeH nsmepsieMon cpeaom pacxogomepa

2 |u3mepsieMas cpega HEeroMoreHHa — B YyCTPaHUTb haKTopbl, Bbi3blBaKOLLME
XMOKOCTU NPUCYTCTBYHOT ra3oBble BO3HUKHOBEHWE ra30BbIX/>KNMOKOCTHbIX
BKITHOYEHUSA MM HAOOOPOT B MOTOKE ra3a |BKIHOYEHUI
NPUCYTCTBYIOT BKIHOYEHNS XKNOKOCTU
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NMpunoxeHune E — Kabenun coegnHntensHble
Kabenb ans coegnHeHuA gatymka € usmMmepuTtesibHbIM Mmoayrnem
Kabenb ons nogknioveHnsa gaTymka noctaBnsieTcsl ¢ pacxogoMepoM.

MoaroToBka Kabens K MOHTaXY: 3a4MCTUTb BHELLUHIOW M3OMALMIO U BHELLHUA 3KpaH
13 donbrin NnpUMepHo Ha 120 MM OT KoHUa kabens.

Mpw noarotoBke kabens Ans NOAKNOYMEHUS K AaTYMKY, KOTOPbIA HE MMEET CUMOBOIO
3a3eMIieHns1, OTpe3aTb MHOTOXMITbHbIV 0OLLMIA pEeHaXHbIN NPOBOAHMK (fanee no TekcTy —
APEeHaXXHbIi NPOBOA) MO YPOBHIO BHELLHEN N3onsummn 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 YPOBHS BHELLUHEN u3onsaumm kabens. Mpuvnaste K NPOBOSIOYHLIM
XMNam npoBoA (Aanee No TEKCTY — 3KPaHHbIN NPOBOA) ceveHnem He MeHee 0,5 mm?
ONUHY nogpaBHSATbL MO MPOBOAHMKAM BUTbIX nap. LiBeT akpaHHOro nposoga [OOSmKeH
oTnuyaTtbCa OT  Apyrux npoBodoB. Mecto coegvHeHWsa  3aWMTUTb  NoAxXoasLen
Tepmoycago4HOM TpyOKON.

MecTo pasgenku kabens 3awmnTuTb TepMoycagoqHom Tpybkon & 12+14 mm gnvHom
40+50 MM. OkKpaH kabens coeauHSEeTCs C KOPMYCOM KIEMMHOM KOPOBKW TOMbKO CO
CTOPOHbI n3MepuTernbHoro mogyns. Obpexsre UnNu 3ansonupynTe OpeHaXKHbIN NPOBOAHMK
BHELLHEro akpaHa kabens, 4tobbl nsbexatb Cny4anHOro KOHTakTa ¢ KOprnycoM KieMMHOW
KOpOoOKKM gaTymka.

3a4ncTnTb NPoBOAA BUTLIX Nap Ha AfvHY 6+8 MM, obnyauTb, NMMbO HanpeccoBaTb
cneuymanbHble HAKOHEYHUKW.

|_|pl/l MOHTa)Xe B3pbIBOHENPOHMLaeMoro kabenbHOro BBOAA YNNOTHUTESIbHOE KOJbLO
AOIKHO OXBaTbIBaTb TOMbKO BHELLUHIOK 000n04Ky kabens.

Mogknto4nTb NPOBOAHMKN K KITEMMHbBIM 3a)KMMaM, corfiacHo Tabnuue E.1.

Tabnuuya E.1
BET nemma enb nMeyaHue
L K L Mp
Opanxesbin | DT1 TCI1
UepHbli DT2 TCM 2 CxemMa nogknyeHns - Tpex-
npoBoaHas
3eneHbln DT3 TCM 3
zlé?;:;ﬁ SH OKpaH OKpaHbl BUTbIX Nap
CUHMiA DC— «—» KaTyLiku
BO30Yy>XOeHWs AnddepeHumanbHbIn
. «+» KaTywwku curHan Bo3byxxaeHus
KpacHbin DC+ BO3BYKOCHMS
Benbin LC- OudppepeHumnansHbIn
. KaTywka 1 CUrHan KaTyLuKu-geTekrTopa
KenTbin LC+ 1
Cepbit RC- OudppepeHumnansHbIn
duoneToBbIit | Rey KaTywka 2 CUrHan KaTyLuKu-geTekrTopa
2

ﬂpm MOHTaxe Ha KileMMbl B U3MEPUTENTbHOM MoAyne nogKnio4nTb ﬂ,peHa)KHbIVI
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NPOBOAHUK K KIeMMe 3a3eMiieHnAa BHYTPpU Kopnyca U3SMepPUTENIbHOIo MoaynA.

Kabenb ana coeauHeHust usamepuTenbHOro Moaynsa ¢ Moaynem npoueccopa
K kabento npeabasnsaTca cnegyowime TpeboBaHus:

1. KaGenb gomkeH ObiTb NpeaHasHadeH Ans UCMNONb30BaHWSA B CETAX Mepedayn
AaHHbIX cTaHgapTa RS-485 n cogepxaTb OfHY BUTYHO napy ANS nepenaydy umdpoBoro
curHana v ofHy WM HeCKOMbKO BUTLIX Nap AN Nepeaayn HanpskeHus nutanus®. Kabenb
MOXeT OblTb KOMOMHMPOBAHHBLIM, TOrAa OH AOMKEH coAepXaTb OA4HY BUTYIO Mapy B YacTw,
KoTopada npedHasHadyeHa AOns nepegayv gaHHblx no ctaHaapty RS-485 n gBa npoBoga
ANA nepefayn HanpspKeHUs NUTaHnS,;

2. BonHoBoe conpoTtuBneHne kabena B 4acTu, nNpegHasHa4yeHHOW Ons nepenaydn
JaHHbIX JormkHo cocTaenatb 120+12 Om Ha vyacToTe Bblwe 50 Klu;

3. EMKOCTb M MHOYKTUBHOCTb Kabens [OSHKHbI MO3BOMSATh OCYLLECTBNATh OBMeH
AaHHbIMW B COOTBETCTBMM CO cTaHaapToM RS-485 Ha ckopoctn 115200 6ut/cex;

4. TNonHoe conpoTuBneHne kabensa no NUHUAM NUTaHUA OOMKHO ObiTb He Gonee
2,5 OM Ha ogHy nuHuto (He 6onee 5 Om no nape nNuHMM « GNDy, «+Up»);

5. ®opma nonepeyHoro cevyeHusi kabensa gormkHa ObITb GrM3KON K KPYriion, YTobbl
obecneynTb repMETUYHOCTL KabernbHOro BBOAA;

6. AnvHa kabensa gomkHa 6biTb He 6onee 100 m.

Mpumep noaxoasuiero kadena: KNMNs3B 2x2x0,78 TY16.K99-008-2001.

1 O6a npoBoga BUTOM Napbl MOryT BbITb COEAUHEHbI U NMOAKITIOYEHb! K O4HON KneMMe NUTaHus 4ns
CHWXKEHMWS1 COMPOTUBIEHMS NIMHWN NMUTAHWKS.
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NMpunoxeHune X — dopma cBnagetenbcTea ob o4YMcTKe

CBupgeTenbLcTBO 00 OUYUCTKE

Homep 3akasa:
BosBpaluaemas npoagykuus:

CnMCOK XMMMKATOB M pabounx XXUOKOCTEN, HAXOOUBLUMXCA B KOHTAKTE C NPOAYKUNEN:
Ne XumMmunyeckoe OnucaHune OnacHocTb
HauMeHoBaHue AnNs 300pOBbS

A, HKenoanucasLMIACA, NOATBEPXKAAD, YTO BO3BpallaemMasi NpoAyKUUS ouuleHa U
obe33apaxeHa B COOTBETCTBMM C MPOMbILUSIEHHBIMA HOpMaMU W npaBunamu. 3Ta
npoayKums He npeacTaBnsieT onacHOCTU ANs 300POBbs U3-3a 3arps3HEHUN.

Moanuchk
olife;]
[JOomKHOCTb

HaunmeHoBaHue npegnpuaTus

[ata
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NMpunoxeHune U — MeToauka BbINOSIHEHUA U3MEPEHUN

.1 Obnactb npmeHeHus

N.1.1 Hactosiwee npunoxeHne oOnNUCbIBAeT METOAUKY BbINOMHEHUS WU3MEPEHUN C
NOMOLLIbIO KOPMONNCOBbLIX pacxogomepos SJIMETPO-®dnomack:

a) MaccoBOro pacxoga W mMmaccbl, 06bEMHOro pacxoga W 06béma, NMAOTHOCTU W
TemnepaTtypbl XUAKOCTEN, B TOM YKCIe YINEBOAOPOAHBIX CPEA, HAXOOSALMXCA B YCNOBUSIX
N3MepeHnin B oaHO(a3HOM, 8 UMEHHO B >KWOKOM COCTOSIHUW;

©) maccoBoro pacxoga, Maccbl 1 TemnepaTypbl ra3os.

N.1.2 [aHHaa wmMeToamMka npedHasHadyeHa And  nNpUMEHEeHW pacxogoMepa Ha
KOMMEPYECKNX, XO3PaCHETHbBIX N TEXHONMOMMYECKNX Y3nax U3MepeEHUN.

.2 HopmaTuBHbIE CCbISKK
B HacTosLwen meToanke Ncnonb3oBaHbl HOPMaTUBHbIE CCbISIKW Ha crnegyowime ctTaHaapThl:

PMI™ 29-99 lNocynapcTBeHHas cuctema obecneyeHnst eguHcTBa namepeHuin. Metponorus.
OCHOBHble TEPMUHBI 1 ONpeaeneHns;

MOCT 8.586.1-2005 locypapcTtBeHHass cuctema obecneyeHust eouHCTBa W3MEPEHUN.
N3mepeHne pacxoga WM KonMUYecTBa >KMAOKOCTEM M ra3oB C MOMOLLBI CTaHO4APTHbIX
cyxaroLwmx yctponcts. YacTtb 1. NpuHumMn meToaa namepeHnin n odbwme TpeboBaHus;

MOCT P 8.736-2011 TlocypapcTtBeHHasa cuctema obecrnedeHna eauHcTBa WU3MEpPEHUN.
N3mepeHnss npsamble MHoOrokpatHble. MeTtogbl 06paboTku pes3ynsraToB  U3MEPEHUN.
OCHOBHbIE NOMNOXEHNS

MOCT 15528 86 CpeactBa u3MepeHun pacxoga, obbema MM MacCbl NPOTEKAKLLMX
XNOKOCTU U rasa. TepMuHbl 1 onpeaeneHus

.3 TepmuHbl, onpeaenenusi, 0603Ha4YeHns N 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
COOTBETCTBYOLLMMU ONpeaeneHnamMm U CoOKpaLLEeHNAMMU:

1.3.1.1 pacxogomep: Cuétumk-pacxogomep maccosbinn AJIMETPO-dnomak.

1.3.1.2 paTtumk: YacTtb pacxogomepa, coctoswas ns smbpupyrowmx Tpybok, npuBoaHOM
CUCTEMbI, AATYMKOB NepeMeLLeHns, yCTPONCTBa ANs Noaaepkn subpupytowen Tpyokm un
000MoYKM Ona 3aWwmThl cpeabl, NPOXodsLLIen Yepes3 pacxogoMep, U OKpyxatowen cpeabl
Apyr oT gpyra.

1.3.1.3 anekTpOHHbIN Npeobpa3oBaTenb: YacTb pacxogomepa, npegHasHadyeHHas ans
npueMa curHanoB OT pdartyuka, obpaboTkn, coxpaHeHus, oTobpakeHust pes3ynbTaToB
N3MepeHnn n PopMNPOBAHNA BbIXOAHbLIX CUTHANOB.

1.3.1.5 narotoButenb: OpraHnsaums, NpOEKTUpyroLLas, N3roTaBnuaeaoLlas, npogaoLlas
n noctasnstowasn pacxogomep — OO0 «3AnMetpo Npynn».

1.3.1.7 nonb3oBaTenb: OpraHusauus, akcnnyaTmpytoLwas pacxogomep.
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1.3.1.8 mnameputenbHbin TpybonpoBoa: [MpsMonuMHerHbIN 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 ¢ oriaHuamMm, UMEIOLLNIA YCIOBHbIA NPOXOA
DN, paBHbin DN nameputensHoro Tpybonposoaa, 1 AnNvHY, paBHyo ANWHE pacxogomepa,
BMECTO KOTOPOro oHa, Npu HeobxoaumMmocTu, ycTaHaBnueaetcs Ha UT.

1.3.1.10 cmeLweHne Hyns: [lokasaHue pacxogomMepa, OTSIMYHOE OT HYMs, NpU OTCYTCTBUN
pacxoga.

1.3.1.11 ctabunbHocTb HynsA: [Npeaensl, B KOTOPbIX HyfNlb MOXET CMeLLaTbCsl BO BpPeMS
N3MepeHni.

N.3.1.12 oTceuyka manoro pacxopa: 3HayeHWe pacxoda, 3ajaBaeMoe B pacxogomepe,
HWXE KOTOPOro pacxo 1 npupalleHme Macchl Nno nokasaHusIM pacxogomepa paBHbl HYMHO.

N.3.1.13 paboume ycnoBua: [lapameTpbl NOTOKa W cpenbl B MeCTe pasMeLLeHus
pacxogomepa.

1.3.1.14 namepsiemas cpega, cpeaa: XUOKOCTb UMK ras, Haxoasawmecs B oaHOMA3HOM
COCTOSIHUK, NpoTeKatoLme Yepes VT, B KOTOPOM YCTaHOBINEH pacxooMep.

N.3.1.15 yrneBopgopoaHasa cpepa; YBC: CnoxHas MHOrOKOMMOHEHTHas cuctema,
OCHOBHbIMW KOMMOHEHTaMM KOTOPOW SABNAIOTCH pasnuyHble YrmeBo4opOoAbl LUIMPOKOro
PU3MKO-XMMUYECKOIO COCTaBa.

N.3.1.16 obbemHoe rasocopgepxaHue: OTHoweHne ob6bemHoro pacxoga (obbema)
ra3oBow pasbl K 06beMHOMY pacxoay (00bemy) razoXXMaKOCTHOW CMECH.

1.3.1.17 y3en y4yeTta: KoMnnekT cpeacts M3MepPEHU 1 YCTPOMCTB, obecrneunsatoLmnm yyeT
pacxoga M KonuyecTBa cpedbl, a Takke, Mpu HeobXOAMMOCTW, onpegereHve ee
nokasartenen ka4yecTsa.

1.3.1.18 y3en KommepuecKoro yyeTa: Y3en y4yeta, npegHasHayeHHbIM NS NpoBeaeHUs
B3aMMHbIX paCYeTOB MeXAy NPOAaBLIOM M NoKynaTenem

1.3.1.19 y3en xo3pacyeTHOro y4yerta: Y3en y4yeta, npegHasHadeHHbI ANns NpoBeAeHus
OL&HKMN 3KOHOMMWYECKOW AeATENbHOCTU BHYTPW OpraHM3aumm nonb3oBaTens pacxogomepa.

1.3.1.20 y3en TexHOMoOrM4yeckoro yyera: Y3en yyeta, npeaHasHa4yeHHbIn Ang namepeHus
pacxoga W KOnMYecTBa cpeabl B TEXHOMOIMYECKUX LENsX BHYTPU oOpraHu3aumm
nonb3oBaTens pacxogomMmepa.

N.3.1.21 ycnoBHO MNOCTOSIHHOe 3Ha4vYeHMe napameTpa: 3HayeHue napameTpa,
NPUHUMaeMoe B KayecTBe MOCTOAHHOrO Ha onpeferieHHbIN Nepuos BpemMeHu (Hanpumep,
Ha CYTKW, Hegenw, Mmecsl).

N.3.1.22 KOHTPOSiIb METPOSIOrMYECKUX XapakKTepUCTUK CpeacTBa WU3MEpPEeHUM:
CnuyeHne B nepuon Mexay noBepkamu rnokasaHur pabodero M KOHTPONbHOMO CPencTB
M3MEPEHUN C UENbl YCTAHOBIEHUS NPUrogHOCTM pabodvero cpeactBa M3MEPEHUs K
AanbHenwen akennyarauuu.

n.3.2 Obo3HaveHud

1.3.2.1 OcHOBHbIE YCrOBHbIE 0603HAYEHUS, NPUMEHAEMbIE B MPUNOXEHUN, NPUBELEHDI B
Tabnuue M.1.
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Tabnuua N1
YcrnosHoe Benuuuna EovHnua BennynHebl
o6o3HayeHue
DN HAnameTp ycrnoBHOro npoxoaa MM
u'y OTHocUuTENbHasA ctaHgapTHas | %
HeonpeaerieHHOCTb pesyrnbrata  M3MepeHun
BEMUYUHbBI Y
Uy OTHocuTenbHas pacwupeHHas | %
HeonpenerneHHOCTb BENUYUHbI ¥
y JTrobon KOHTpONMpyeMbI NapameTp EonHuua BennyunHbl
napameTpa
ZS C1abunbHOCTb HyNs Kr/y
) OTHOCHTENbHasA NOrpeLHoCTb %
Ay ABcontoTHasa NOrpeLlHOCTb BENUYMHBI Y EovHnua BenuymHbl
napameTpa
MpunmedyaHune— OctanbHble 0603HAYEHUST YKa3aHbl HENOCPEACTBEHHO B TEKCTE.

1.3.2.2 "Hgekcbl B YCNOBHbIX 0603Ha4YeHMsIX BENNYMH 0603HaYatoT cnegytoLlee:
max — MakcumarnbHOe 3Ha4YeHune BENMNYUHDI;

Min — MMHMManbHOE 3Ha4YeHNe BENUYUHBI,

1.3.3 CokpalueHus

B npuvnoxeHnn npumeHeHb! creayoLwme CokpaLleHus:
NT — nameputenbHbin TpybonpoBos;

MX — meTponormyeckme xapakTepuCTUKK;

MNP — npeobpa3oBaTenb pacxoaa;

CW — cpeacTtBo namMepeHuni;

Ol — aneKTpoHHbIN NpeobpasoBaTenb pacxogomepa.

.4 TpeboBaHunsa kK HeonNpeaeneHHOCTN N3MEPEHNIA

TpeboBaHnss K  HeONpeaenéHHoCT  pe3ynbTatoB  U3MEPEHWA  YCTaHaBMMBAOTCS
nonb3oBartenieM B COOTBETCTBMM C YCIOBUSIMA NMPUMeEHeHus1 pacxogomepa. Metoguka
pacdyéta HeonpeaenéHHOCTM pe3ynbTaToB M3MEPEHM pPacxo4oOMepoM MpuBedeHa B
n.n.7.5.

.5 Metoa namepeHui

N.5.1 Metog wn3amepeHu OCHOBaH Ha Bo3genucTBum cunbl Kopuonuca Ha cpegy,
npoTekawLyo 4vepe3 TPybKy M30rHyTonm popmbl, cosepluarLlyo konebaHusa. bonee
noapobHoO MeTon M3MepeHui onucaH B nogpasgerne 1.4 HacTosiLero JOKYMeHTa.
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1.5.2 Pacxogomep HenocpeacTBEHHO M3MepSeT MacCoBbIM pacxod, Maccy 1 TemnepaTypy
XnAKocTen n ra3oB. Pacxogomep Takke M3amMepsieT NNOTHOCTb, O6bEMHbLIN pacxo N 00bLEM
KNOKOCTEN.

N.5.3 N3bbITOUHOE [aBneHve cpefbl OKasblBaeT BMSHME Ha pes3ynbraT U3MepeHust
pacxofa, KonmyectBa M NAOTHOCTU cpedbl. Pacxogomep MmeeT (PyHKUMIO KOMMeHcaumm
BNUSHMUA [OaBnNeHUs U3MepaeMOon cpedbl Ha pesynsratbl unamepeHuin. Koppekuus
nokasaHuM pacxogoMepa Ha BnMsSHUME [JaBneHus onucaHa B NyHkTax: 2.15.5
(aBTOMaTMyeckasa KomrneHcauusi ¢ BBOOOM MnokasaHun gasnenus) un N.7.4.3 (koppekums
nokasaHun pacxogomMepa BPYYHYH UM BO BHELWLHeN cucTeme). [ns NpuHATUA peLueHns o
HeOOXOANMMOCTM NPUMEHEHNA KOMMEHCAUUN WUMU BbIMOSTHEHUS KOPPEKUUU MOKa3aHun
cnegyeT BbIMOMHUTL pacyeT HeonpeaenéHHOCTU pe3ynbratoB U3MepeHun no dopmynam
n.12), (N.13), (N.14), npuvHUMasi 3HA4YEeHUs [OOMOSTHUTEMbHbLIX MOrPEeLHOCTEN Mo
n.n.1.2.32.2, 1.2.32.4. Ecnn HeonpeaenéHHOCTb npesbILLaeT TpeboBaHus,
npeabsBnsgemMble nonb3oBateneM, TO crieqyeT NOBTOPUTb pacyeT HeonpeneréHHOCTU
pesynsLTaToB U3MEPEHUN, HO YXe NPUHMMas 3HaYeHUs OOMOMHUTENbHbLIX MOrpeLlHOCTeN
no n.n. 1.2.32.3, 1.2.32.5. Ecnu BO BTOpOM criydae HeonpenenéHHoCTb yaoBneTsopsieT
TpeboBaHusM, TO cnegyeT NPUMEHATb KOPPEKLMIO (KOMMNEHcaUno) BANAHNA OaBNEHUS.

N.5.4 Pacxogomep BbIMOMHAET pacyeT MpuUBEAEHHOM MIOTHOCTU U3MepPSieMon cpeabl
(MNOTHOCTL cpefbl NpWU YCHOBUSX, OTAWYHbLIX OT paboynx), NpuMBeLEHHOrO pacxoga wu
obbéma. [Ona nonyvyeHnsa npaBuilbHbIX  3HAYEHUM NPUBEAEHHBLIX MNapaMeTpoB
nonb3oBaTesib JOMKEH 3aaTb NapamMeTpbl pacyéTa npuBegEHHOM NNoTHocTM (N.2.15.3).

N.5.5 Pacxogomep BbINOMNHAET pasfernbHbll YY4ET KOMMOHEHTOB [ABYXKOMMOHEHTHbIX
xungkocten. MNepen ncnonb3oBaHMeM OYHKUMN pa3fernbHOro y4éta nosib3oBarterib JOSDKEH
3agaTtb napameTpbl pacyéTa NIIOTHOCTU KaXKO4Oro M3 KOMMOHEHTOB XUAKOCTM (nogpasaen
2.20).

N.5.6 [Ona yMEeHbLUEHUS MNOrpeLlHOCTU MU3MEPEHUS MSIOTHOCTU MOXET MNPUMEHSTBLCA
KanbpoBka pacxogomMepa B YCMOBUSAX —3KChfyaTauuu. 3HA4YeHUs MOrpeLuHocCTw,
TpeboBaHMs 1 NOPSAOK OENCTBUIA Npw Kanmbposke npmeBeaeHbl B N.2.15.7.

.6 TpeboBaHusa GesonacHoCTH

N.6.1 K npoBedeHMo MOHTaXa W BbINOSHEHUIO W3MEPEHUN AonyckakTca nuvua,
N3yuYMBLUME SKCMNITyaTaUMOHHYKO AOKYMEHTAUMIO Ha pacxogoMep U BCnomorartesibHoe
obopyaoBaHue, nNpoLllealime NHCTPYKTaX No TexHuke 6e30nacHOCTU, nonyvmBLUME AOMYCK
K camocTosTenbHon paboTe, 3Hatowme TpeboBaHNA HOPMATMBHbLIX AOKYMEHTOB.

N.6.2 lepeg Havanom paboT HeoOXoAMMO MPOBEPUTL COOTBETCTBME pacxogomepa
3KcnnyaTtaunoHHOW OOKYMEHTaUMW, Hann4me u LenoCTHOCTb MapKMPOBOK B3PbIBO3ALLMUTHI,
KpeneXHbIX 3N1IeMEHTOB, LIeNOCTHOCTb 060104EK N KOpMYCOB pacxogomepa.

1.6.3 Mpun MOHTaxe M aKcnfyaTauum pacxogomepa AOoSkHbl cobniogatbes TpeboBaHus
npoMbIWeHHon 6e3onacHOCTN, OXpaHbl Tpyda, B3pblIBOOGE30NacHOCTU, MOXapHOW
6e3onacHOCTM U CaHUTAPHO-TEXHUMYECKMX  MNpaBWil  COMMAcHO  AEeWCTBYOLLEMY
3aKoHoOaTenbLCTBY.

N.6.4 YctaHoBKa M OeMoOHTax obopymoBaHust Ha WT, npoBegeHMe PEMOHTHbIX paboT
AOSMKHbI MPOU3BOANTBLCA TOSMBbKO Ha pasrpyxeHHbix no gasneHuto UT. LT, B KOTOpbIX
MOXET coaepKaTbCA ONacHbIN ra3 AOMMKHbI OblTb NpeaBapuUTENbHO NPOAYThI BO34YXOM UMK
WHEPTHbIM ra3om. [lpy wun3MepeHunm pacxoga nNPUPOAHOrO0 rasa C  MNOBbIWEHHbBIM
cogepxaHmem cepbl npoayeska T cxxaTbiM BO34yXOM 3anpeLlaeTcs.

N.6.5 PykoBogctBO NoO akchnnyaTauuu  pacxogomepa  AOMKHO  OblTb  AOCTYMHO
obcnyxuearoLemMy nepcoHarny.
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.7 MeToanka BbINOSIHEHNA U3MEPEHNIN pacxoda U KONMYECTBA XNOKOCTEN U ra3oB
N.7.1 YcnoBusa BbINONHEHNA N3MepPEHNIA
nN.7.1.1 Namepsemasa cpeaa

N.7.1.1.1 N3mepsiemon cpenomn ABNATCA XUOKOCTb UMW ra3, Haxoasuwmecsa B YCIOBUSAX
n3MepeHnin B og4HO(a3HOM COCTOSHUN.

N.7.1.1.3 BO3MOXHOCTb NpPUMEHEHUS pacxogoMepa [ofbkHa OblTb cornacoBaHa C
N3roTOBUTENEM B CreayoLmnx crnydasx:

npun NSMepeHmnmn XMgKocTtu:

—  KMOKOCTb SIBNSAETCH KOPPO3NOHHO-aKTUBHOW K MaTepuanam getanen pacxogomepa,
KOHTaKTUpYyKOLWMX C u3MepsieMon cpedon. [lepeyeHb MartepuanoB aetanen
pacxogoMepa, KOHTaKTUPYHLLMX C U3MepsieMon cpefon, NnpuBeaéH B Tabnuue 1.5;

- XXWOKOCTb siBnsieTcsi abpasnBHOW;
- paboune ycrnoBusi BNN3KM K TOYKE KUMEHUS XKUOKOCTU;

— MacCOBbIM pacxoa XWOKOCTU NpeBbILLAET HOMUHANbHbIN pacxod Ans Tunopasmepa
pacxogomepa, T.e. Haxoautcs B Avana3oHe oT Qumnom A0 Qumaxr) (Tabnuua 1.1);

npn NSMepeHmnn rasa:

- B rase MNoBbILLIEHHOE CofepXaHue cepbl, MPUBOASILLEE K KOPPO3NOHHOW aKTUBHOCTU
cpeabl;

- B rase nNpuUCyTCTBYIOT 3NIEMEHTbI FanoreHHoro psiga (xnop, 6pom n 1.4.);

- WHble KOMMOHEHTbl rasa 4BNAKTCA KOPPO3UMOHHO-aKTUBHLIMW K MaTtepuanam
aetanen pacxogomMmepa, KOHTaKTUPYIOLKNX C U3MEPAEMON CPpenoun;

- pa6oq|/|e yCIroBu4 Orn3KM K Touke pOChbI 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 npouecca HUXe TOYEeK KUMEHUs Mo BCEM
KOMMOHEHTaM >XUOKOCTU.

[nsa ncknioveHns kaButaumm Heo6xoaMmo BbINOMAHATL pekoMeHgaumm n.2.2.4.5.

O6bEMHOE rasocogepaHue XUOKOCTM He AomkHO npesblwatb 0,5%. Ona cHuxeHus
0OGBbEMHOrO rasocofep)kaHusa ONyckaeTcs NoBbILWAaTb AAaBNEHNE XNOKOCTH.

N.7.1.2.2 Tlpn nsmepeHun rasa, Ons UCKmoYeHna nosisrieHns B UT xuakonm dasbl m
rmgpatoB HeobxoanMmo obecnednTb TemnepaTypy rasa Bbllle TOYEeK pocbl Mo Bnare,
yrneeogoponam u gpyrmm KOMNoHEHTam rasa.

CopaepxaHue XuUaknx u/unu TBepablX BKIHOYEHUA B NOTOKE rasa He OOMMKHO MpeBblwaTb
0,5% no ob6bEMmYy.

1.7.1.2.3 YcnoBusi npMMeHeHUs1 pacxodomepa [OOMKHbl COOTBETCTBOBaTb TpeGoBaHMAM,
YCTaAHOBIEHHbIM K CNEAYIOLLMM XapaKTepucTmKam:

- [aBrieHuio, TemnepaTtype, NNOTHOCTU U CKOPOCTM NOTOKa rasa;
- [AaBneHuio, TemnepaTtype 1 BNaXHOCTU OKpY»KatoLLen cpeabl;

— XapaKTepuctmnkam SHepFOCHaG)KeHI/IFI, AonyckaemMmbiM YPOBHAM HaMNpPA>XeHHOCTU
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3MNeKTPOMarHUTHbIX Nonen, MHAYCTpUanbHbIX PaaMornoMex U BUbpaumi.

[aHHble TpeboBaHUA NpuBeaeHbl B nogpasaerne 1.2 HacTosLLEero AoKyMeHTa.

.7.2 TNoarotoBKa K BbIMNOMIHEHMIO U3MEPEHNN
1.7.2.1 BbiGop ncnonHeHus pacxogomepa

N.7.2.1.1 MnHuManbHbIA OOMYyCKaeMbl pacxon onpeaensitoT, ucxoaa m3 TpeboBaHun K
TOYHOCTU U3MePEHUI, Ucrnonb3ys popmyrbl norpewHoctn (1.2.5), (1.2.6).

N.7.21.2 MakcnmanbHbl  JOMYCKAeMbIA  pacxoq — OonpenenstT, PyKOBOLCTBYSACH
cneaywowmmmn TpeboBaHUAMM:

a) MakcumarbHbIi pacxod XWAKOCTU He [OMKeH npeBbiwaTb 3HavYeHUs  Qumax),
yKkasaHHoro B Tabnuue 1.1;

6) MakcumarnbHbIM pacxod rasa He [OrKeH npesblllarb 3Ha4YeHUss Qwmax@G)
onpegensiemoro opmynon (1.2).

N.7.2.1.3 Ecnu ykasaHHble B N.7.2.1.1, N.7.2.1.2 ycnoBus Ans AaHHOro tunopasmepa He
BbIMOMHSATCA, TO paccMaTpuBaloT BO3MOXHOCTb MNPUMEHEHUS ApYyroro Tunopasmepa.
Ecnu 3agava Bbibopa npuemnemoro TunopasMmepa okasblBaeTCsl HEBLINOMHUMON, cnegyeT
nepecMoTpeTb YCrnoBUS MNPUMEHEHUS pacxogomepa (B AOMNyCTUMbIX npegenax).
Hanpumep:

- YBENUYUTb AONyckaemyto NoTepto AaBreHus Npyu MakcumarnbHOM Pacxode;
- ocnabuTb TpeboBaHWUsSt 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 TMpoune pekomeHgaumm no BbIOOpPY TUNopasmMepa pacxogomepa NpuBEOEHbI B
n.1.4.8.

N.7.2.1.5 PekomeHaauum no BbIGOPY NCNOSTHEHMSI MO KOMMNOHOBKE NpuBeAeHbI B N.1.4.9.

N.7.2.1.6 Mpwn BolbOope  TemnepaTtypHOro MUCMOMNHEeHUa  Jatyvka  cregyert
pyKoBOACTBOBATLCA AaHHbIMKM n.1.2.31.

N.7.2.1.7 Mpwn BbIGOpE NCNOMHEHNS MO AABMAEHWUIO crieqyeT pyKoBOACTBOBATLCA JAHHbIMU
n.1.2.32.

N.7.2.2 Bbibop pa3smellueHnsa pacxogomepa, noarotoBky MT m MoOHTax pacxogomepa
NPOn3BOAAT B COOTBETCTBUM C YKa3aHUAMU nogpasgena 2.2 HacTosLwero AoKyMeHTa.

N.7.2.3 lNepepn BbINONHEHMEM U3MEPEHUIN MPOBEPAIOT COOTBETCTBUE:

— JKCnnyaTtaunOHHbIX XapaKTepucCTtnuk npuMeHAemMoro pacxogomMepa pealibHbIM
YCNOBUAM WU3MEPEHUA TOTOKa XWOKOCTU WUINM Tada (TemnepaTypa, JaBrneHune,
CKOPOCTb NOTOKaA, KOMMOHEHTHbIN COCTaB);

- MOHTaxa pacxogomepa, COeAMHUTENbHbIX TPyboKk ©  KabenbHbIX  NUHWUIA
TpeboBaHMsaM nogpasgena 2.2.

N.7.2.4 T[MpoBogsaT npoBepky repmetndyHocT™m WT B COOTBETCTBUM C [AENCTBYHOLLEN
HOPMaTUBHOW JOKYMEHTaLMEN.

N.7.2.5 PykoBoactBysacb TpebOBaHUAMW K HEONpeaenéHHOCTM U3MEpPEeHUn co3gatoT
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pernaMeHTbl  OWArHOCTMKM  pacxodomepa, pPernaMeHTbl  3aHEeCeHMs!  3Ha4YeHui
KOPPEKTUPYIOLNX KOIPMDULUMEHTOB U YCNOBHO-NMOCTOSIHHbIX BenUYMH B namsaTtb M,
pernameHT KanMbpoBKM NNOTHOCTU B YCIOBUSAX 3KCMyaTauumm.

N.7.2.6 B coOTBETCTBUN C YCTAHOBMEHHLIM perfiaMeHToM B NamsaTb A1 3aHocaTcd, npu
HeO6XOANMOCTMN, 3HAYEHUS KOPPEKTUPYHOLLMX KOIPMDUUNEHTOB U YCITIOBHO-MOCTOSIHHbIX
BEIMMYUH, B TOM YuChe:

- cpeaHero 3HadeHuss abcontoTHoro paboyero AaBneHuss — Mnpyv UCNOSb30BaHUN
YHKLMM KOMNEHcaunn BNusHUA gaenexus (n.2.15.5);

- CpeAaHero 3HadeHust MAOTHOCTM W3MEepPSeMOn cpegbl — MNpU  UCNONb30BaHUN
YHKLMM KannbpoBKKM NAOTHOCTU B pabounx ycrnosusix (n.2.15.7);

- KO9(pUUMEHTOB AN1S1 BblYMUCIEHUS MPUBEOEHHON MIOTHOCTU MU3MEPSIEMON cpeabl
(n.2.15.3);

- KO3 PULMEHTOB AS1 BbIYUCHEHUSA MSIOTHOCTU KOMMOHEHTOB [BYXKOMMOHEHTHOW
cpeapbl — Npyu UCNonb30BaHUM YHKLUMN X pasgenbHoro yyéta (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 TlpoBoaat npoBepky cmeweHns Hyna (n.M.7.6.2.1.1) n, npu HeobxoammocTw,
obHyneHve (n.2.17).

1.7.2.8 BbinonHAT HAacTponky napameTtpos Jl1:
—  YcTaHaBnMBalOT oTceuKy Marnoro pacxoaa® (n.2.15.1).
- HactpauatoT cymmatopsbl (n.2.16).

- HacTtpauBatoT BbIXOA4HbIE CUrHanbl pacxogoMepa B COOTBETCTBUM C napameTpamm
BXOOHbIX CUrHanNoB BTOpPUYHON annapaTtypsbl (N.2.11).

- HactpauBaroT BxogHble curHansl pacxogomepa (n.2.12).

- HactpauBaoT napameTtpbl uudgpoBoro wuHtepdgpenca (Modbus wnn HART) B
COOTBETCTBMM C NapamMeTpaMmmn UHTepgenca BTopmyHoun annapatypsbl (nN.2.9).

- HacTtpauBaioT napameTpbl oToOOpaxeHuUs pesynsTaToB 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, NNOMOMPYIOT OUKCATOP KPbILLKN.

.7.3 BbinoniHeHWe namepeHnn

.7.3.1 Pacxogomep BbINOSTHAET U3MepeHne crneayroLlmx napaMmeTpoB NoToka cpeabl:
- MaccoBbIW pacxos;
- MNOTHOCTb;
- TemnepaTtypa

- 0OBEMHBLIN pacxos;

! OTceydky Manoro pacxoga peKkoOMeHAYeTCs YyCTaHaBNMBaTh PaBHOM 3HAYEHUIO, HAXoasLWEeMYCs B npegenax
ot 200 37ZS.
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- NpUBEAEHHbIN OOBLEMHBIN pacxos;

- Macca 13mepsieMoit cpefpbl, NpoLleaLlen Yyepes pacxo4oMep 3a BPeMs U3MepeHus
nocre cbpoca COOTBETCTBYHIOLLETO CyMMaTopa;

- 06bEM M3amepseMon cpeapbl, NPoLLeLLEn Yepes pacxoqoMep 3a BpeEMSA U3MEPEHUS
nocne cbpoca COOTBETCTBYIOLLEIO CymMMaTopa;

- NpuBEAEHHbIN OOBLEM M3MepsieMOon cpenbl, NpoLUedLlen 4Yepes pacxogomep 3a
BpeMsi uamepeHus nocne cbpoca COOTBETCTBYIOLLENO CyMMaTOpa;

- MaccCOBbI 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 npoTokonam Modbus RTU (n.2.9) nnu HART unu 4yepes
nokKanbHbIn MHTEpdENC ¢ ancnnes pacxogomepa (n.2.6).

N.7.4 Pac4éeT pacxoga u konndectsa namepsaemMon cpegbl
N.7.4.1 PacyéT BkniovaeT B cebs:

- npeobpa3oBaHne BbIXOAHbLIX CUTHANOB pacxogoMepa B 3HaYeHMs1 pacxoaa u
KonuyecTBa U3MepsieMon cpefbl;

- MpU HEOBXOAMMOCTU, KOPPEKTUPOBKY M3MEPEHHbIX 3HAYEHUI Ha BNUsSIHWE
AaBreHns namepsiemon cpebi.

N.7.4.2 MNMpeobpasoBaHmne BbIXOOQHbIX CUTHANOB pacxo4oMepa B 3Ha4YEHNSA N3MeEPSIEMbIX
BENNYMH.

N.7.4.2.1 NMpeobpasoBaHne 4YaCTOTHOIO CUrHana B nokasaHus pacxoga, NioTHOCTU Uin
Temnepartypbl (ganee — namepsiemas sennymHa, VIB) BbinonHserca no dpopmyrne:
f—f
V=—™"mn, (n.1)
k

rae  V — 3HayeHue nsmepsieMoun BenuymHel, en.MB,

f — 3HaYeHne YacToTbl BbIXOQHOIO curHana, Iy,

fmin — MMHMMAaNbHAasA YacToTa BbIXogHOro curHana, Iu,

k — koappuumeHT, Nu/en.MB, onpegensemsii no opmyne

kzm
vV -V

max min

N.2)

rAe  Vmax — MakcMmarnbHoe 3HayeHne namepsiemMon BennymHel, eq.lB,
Vmin — MUHMManbHOE 3Ha4YeHne namepsaeMon BennyunHel, en.mB,
fmax — MakcMmMarnbHas YyacToTa BbIXoQHOro curHana, u.

3HayeHns fmin, fmaxs Vmin:s Vmax ONPEAENSAOTCA NoNnb3oBaTenemM B HACTPOWMKaX BbIXOQHOIO
curHana pacxogomepa (n.2.11.1).

N.7.4.2.2 MpeobpasoBaHne MMMNyNbCHOMO CUrHana B nokasaHus Maccbl Unn oobEma
(manee — nsamepsemas senuunHa, MB) BeinonHAeTCs No hopmyne:

V=N-w, (n.3)

roe  V — 3HadyeHue namepsieMmon senunyunHel, ea.yB,
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N — 4MCro NMNynbCOB Ha BbIXO4Ee pacxogomepa,
W — LeHa umnynsca, en.MB.

3HaueHne Ww onpegensdeTca NOnb3oBaTeNeM B HACTPOMKaxX BbIXOOAHOMO CurHana
pacxogomepa (n.2.11.1).

N.7.4.2.3 MNpeobpasoBaHmne TOKOBOrO CUrHarna B nokasaHus pacxoga, NiioTHOCTU Unn
Temnepartypbl (ganee — namepsiemas sennymHa, VIB) BeinonHsaerca no dpopmyne:
| —4MA

V= (N.4)

rae  V — 3HayeHue namepsieMon BenuymHel, eq.MB,
| — 3Ha4YeHWe ToKa Ha BbIxo4e pacxogomepa, MA,
k — koadppuumeHT, MAlen.NB, onpegensembin no oopmyne

k= 6 (N.5)
V. -V

max min

rAe  Vmax — MakcMmarnbHoe 3Ha4yeHne namepsiemMon BennymHel, eq.B,
Vmin — MUIHMMarnbHOE 3Ha4YeHne namepsaeMon sennyuHel, en.mB.

3HayeHnst Vmin, Vimax ONPeaensaroTcs norb3oBaTeneM B HACTPOMKaxX TOKOBOTO BbIXOAHOMO
curHana pacxogomepa (n.2.11.2).

N.7.4.2.4 o undpoBbLIM KaHanam CBA3N namMepaemMble BENUYUHLI NepeaarTca B BUae
YMCMOBbIX 3HAYEHUI" 6e3 ykasaHWst eauHUL U3MepeHus. [N NomnyyYeHnst 3Ha4YeHNs
N3mMepseMon BENUYUHBI, MONyYEHHOE NO KaHarny CBA3M YMCIO YMHOXAalOT Ha eauHuLy
n3mMepeHus, 3aaHHylo COOTBETCTBYIOLLUM NapamMeTpom 13 rpynnbl « CUCTEMHbIE eOUHULbI
namepeHus» (n.2.14.8).

N.7.4.3 KoppekTupoBKa U3MepEeHHbIX 3HaYeHUN pacxona, KonmyecTsa 1 NNOTHOCTU Ha
BMNUsIHWE OaBneHnsa namepaemon cpeapl.

N.7.4.3.1 KoppeKkTnpoBKa n3amMepeHHbIX 3Ha4YeHUI BbIMOSTHAETCS B crnyyae, Korga
pacLmpeHHasi HeonpeaenéHHOCTb n3aMepeHns 6e3 NpUMMeHeHst KOMNeHcaumMm BINSHNS
AaBneHns He COOTBETCTBYET TpeboBaHUAM nonb3oBaTtens. [Mpu aToM yHKUNA
KoMneHcaumm (aBTOMaTUYECKON KOPPEKLMMN) HE MOXET ObITb 3a4eNCTBOBaHa BBUAY
OTCYTCTBUS BbIYNCIIUTENBHOM CUCTEMbI BEPXHETO YPOBHS MW €CNN anropuTM KOppeKLum
peanu3oBaH B CaMOW CUCTEME.

N.7.4.3.2 3HayeHne maccoBoro pacxoga, 06bEMHOro pacxoga, Maccbel U o6bEéma (ganee —
namepsiemon sBennunHel, IB) onpeaensaetca no doopmyne:
V

Vet | (11.6)
1. Qe

100
rae  V — CKOppeKkTMpOoBaHHOE 3Ha4YeHne namepsemMon Bennyuniel, en.MB,
V| — 3Ha4YeHne n3mepsaemMon BENNUYUHbI MO NoKasaHMAM pacxogomepa, en.MB,

0Qmp — [OMOMHUTENbHAsA OTHOCUTESbHas MNOrpPeLlHOCTb U3MEPEHUss MacCOoBOro
pacxoga, 3HayeHue onpegenstoT rno n.1.2.32.2.

N.7.4.3.3 3HayeHne NnoTHOCTK onpeaenseTcs no oopmyrne:

' MndopmaLms o NpoToKone nepefaym AaHHbLIX NpuBeaeHa B n.2.9.
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P =P —App, n.7)
roe  p — CKOppeKkTMpoBaHHOE 3HaYeHue MNoTHOCTH, kr/m®,
pr — 3HA4YEeHMe NIOTHOCTM NOo NoKa3aHuam pacxogomepa, kr/m®,

App — DononHutenbHass abconioTHas NOrpeLlHOCTb U3MEPEHUSA MNIIOTHOCTH, kr/m®,
3HadeHue onpenensaT no n.1.2.32.4

N.7.5 OueHka norpeLwHoCTn onpeaeneHna pacxoga n Konm4ectea cpeibl

N.7.5.1 Tlpn ouLeHKe OTHOCUTESIbHOM pacCLUNPEHHON HeonpenerieHHOCTN pesynbraToB
N3MEpPEHNN pacxoda M Konuyectsa M3MeEpPSEMON cpefbl OnpedensatoT MHTepBan BOKpYr
pesynstata U3MepeHusi, B npedenax KoToporo HaxoaaTcsa 3HaveHus1, Kotopble ¢ 95%-HbIM
YPOBHEM A0BEPUS MOTYT OblTb NPUNMCaHbl N3MEPSAEMON BEMNNYMHE.

N.7.5.2 B HacTosLLeM pa3saene npusefeHa MeToguka OLeHKM OTHOCUTENbHOW CyMMapHOW
CTaHOapTHOM W OTHOCUTEINbHOM pacCLUMPEHHOW HeonpenerieHHOCTEN  pesyrnbTaToB
N3MEPEHNIN pacyYeTHbIM CNOCOOOM B YCNOBUAX OrpaHMYEHHOM UCXOAHOW MHOpMaLnn Ha
ocHoBe PMI" 43-2003.

N.7.5.3 OTHOCUTENDBHYIO pPaCLUMPEHHYID HEOMNPEAENEHHOCTb pesynbrata U3MepeHun
BENMUYUHBI y Npn 95 %-HOM ypOBHE A0BEPUSA pacCUUTLIBAKOT N0 hopMyrne:

Uy = 2uy (1.8)

rae Uy — OTHOCWTenbHas CcTaHAapTHas HeonpedeneHHOCTb pesynbrata U3MepeHun
BENUYUHBI Y.

OTHOCUTENbHas pacluMpeHHass HeomnpeaeneHHOCTb AoMmkHa OblTb MpeacTaBreHa He
Gonee Yyem ABYMS 3HaYaLLMMK Lmdpamu.

N.7.5.4 OCHOBHYHO COCTaBrsOWYO OTHOCUTENBbHOW CTaHOAPTHOM HeonpeaeneHHOCTU
pesynbsrata n3aMepeHnin BeNMYMHbI y pacCYmTbIBAKOT NO crnegyroLlen opmyne:

ulyo = O,56oy y (Mg)
rae 0oy — Npeaenbl OCHOBHOM OTHOCUTENbHOW MOrPeLLIHOCTU N3MEPEHUs napameTpa.

nN.7.5.5 [lononHuTeneHyo COCTaBNAILLYIO OTHOCUTENBHOMN CTaHOapTHOW
HeonpeaeneHHOCTU U3MEPEHUI 3HAYEHNS] BENUYMHDBI Y, BbI3BaHHYIO BHELUHEN BNUSAIOLLEN
BENUYMHON, paccyMTbIBaOT NO crnegyouien popmyne:

AX
Uy, =056, — ", (n.10)
AX
rae  Op9 — npegen  AOOMYyCKaeMblX 3HAYEHWA  OOMOSTHUTESNTbHOW  OTHOCUTENbHOM

NnorpeHOCTN Npu OTKIOHEHNN BNUSIOLWEN BENMUYNHBI Ha AX;

AXmax — HanbonbLUuee OTKNOHEHWE BHELUHEW BNUSOLLEN BENUYMHBI OT HOPpMaJibHOIo
3HaA4YeHUA.

nN.7.5.6 OTHOCI/ITeJ'IbHyPO CTaHOapTHYHO HeonpeaeneHHOCTb 3Ha4YeHud M3MepﬂeMOIZ
BEIIMYNHbI Y C YH4ETOM €€ OCHOBHOM 1 OONOMHUTENBbHbIX COCTaBAAKLLNX paccynTbiBakoOT Mo

dopmyne
u, = /u;ﬁ+Zugi2 , n.11)
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rae N — 4Y1Ccno BNNAKLNX BENTUYUH.

N.7.5.7 OTHocuTenbHaa cTaHgapTHad HeonpeaeneHHOCTb 3Ha4YeHMss MacCoBOro pacxoaa
(Maccbl) XnaKkocTn ¢ y4eTOM €€ OCHOBHOM M AOMNONMHUTESTbHBIX COCTaBAOLLMX:

2 2
0.015%-Q t —25°C P
u, =.1(05-6.,) +|05- Mnom_, +/05- Q0 -—5 | (N.12
w = o) ( Q, 1oocJ ( MP o,1|v|r|aj (1.12)

rae  Oowm — npegenbl  JOMyckaeMom OTHOCUTESIbHOM MNOrPeLlHOCTU  U3MEepPEeHUs
MacCoBOro pacxoda W Maccbl XWOKOCTM cornacHo n.1.2.5 — npu unsmepeHun
pacxoga XuOKOCTW, WUnn npegenbl JONyCKaeMOW OTHOCUTESTbHOM MOrpeLuHOCTU
N3MepeHna MacCcoBOro pacxoda M Macchbl rasa cornacHo n.1.2.6 — npm namepeHun
pacxopga rasa, %,

Qwnom — 3Ha4YeHNEe HOMMHANbBHOrO pacxoaa cornacHo Tabnuue 1.1, T/u,
t — 3HaYeHne TemnepaTtypbl n3amepsemon cpeapl, °C
Qu — 3Ha4YeHMe MaccoBOro pacxoga namepsiemMon cpeapl, T/v,

0Qwp — OONOMHUTENBbHAsI NOrpeLLHOCTb U3MEPEHMUST MAcCOBOroO pacxoga (macchl),
Bbl3blBaeMasa OTKNOHEHWEM [JaBfieHNa U3MepAeMOn cpedbl OT AaBneHus, npu
KoTopoMm Oblna npoBegeHa kanubposka, cornacHo n.n.1.2.32.2, 1.2.32.3, %,

Pus6 — 3Ha4eHne n3bbITO4YHOro AaBneHnsa namepsemon cpeabl, Mlla.

N.7.5.8 OTHOCKTENbHAA cTaHgapTHas HeonpeaeneHHOCTb 3Ha4YeHust 06bEMHOro pacxoaa
(06bEMa) XKNOKOCTN C YY4ETOM €€ OCHOBHOM M AOMNOSNHUTENbHbBIX COCTaBNAOLMX:

U, =(05- &, +(05 &S + (053 (1.13)

rae  0Qy — npegernbl gonyckaeMblX 3HAYEHUW OCHOBHOW OTHOCUTENbHOW MOrpeLliHoCTU
n3mepeHnsa odbbeMHoOro pacxoga n obvema, cornacHo n.1.2.9, %,

0Qvt — npeaenbl ONOMHUTESNbHOM NOrPELLUHOCTM n3MepeHnsa o6 LEMHOIoO pacxoda u
00bEMa, BbI3bIBAEMOW OTKIIOHEHMEM TemnepaTypbl OT TemnepaTypbl KanmbpoBKy,
cornacHo n.1.2.31.3, %,

0Qvp — npegenbl 4ONOMHUTENBHOM MOrPELLUHOCTU U3MEPEHUS OOBLEMHOIO pacxoaa
n 06bEMa, BbI3bIBAEMOWN OTKITOHEHNEM AABNEHUS N3MepPSeMOon cpedbl OT AaBEHUS
kanmbposku, cornacHo n.1.2.32.6, %.

N.7.5.9 OTHocuTenbHas CTaHgapTHaa HeonpeaeneHHoCTb 3Ha4YeHNN  NIIOTHOCTU
V|3mep;|eM017| cpenbl C y4eToM ee OCHOBHOM W OOMOMHUTESbHbIX COCTaBMAAKLLNX:

2 o 2 2
u' = 0,5.A_p " Q5.%.ﬂ i 015.%.& , N.14)
r Yo, p 10°C o 1MMa

rae  Ap — npegenbl AOMNyCKaemMonW OCHOBHOM abCOSOTHOM MNOrPEeLIHOCTM U3MEPEHUs
MNOTHOCTU XNOKOCTWU, cornacHo n.1.2.8, |<r/|v|3,

P — 3Ha4yeHne NnNOTHOCTU XXNOKOCTH, KF/M3,

Apt — AonoJiHnTernbHaa nMnorpewHoCTb n3MepeHmna nnoTHOCTU cpedbl Apt npu
OTKJIOHEHN TeMI'IepaTypr oT TeMI'IepaTypr KaﬂM6pOBKVI MNNOTHOCTKN, COrMnacHo
n.1.2.31.2, kr/m°.

App — pononHuTenbHas abconTHasi MOrpewHOCTb WU3MEPEHUS MNIOTHOCTY,
Bbl3blBAaeMas OTKMNOHEHWEM [aBneHuUs U3MepsieMon cpefbl OT  AaBfieHusd
KannbpoBku, cornacHo n.n.1.2.32.4, 1.2.32.5, kr/m?3.
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N.7.5.10 OTHocuTenbHaa CcTaHgapTHas HeonpedeneHHOCTb 3HavyeHun Temnepartypsbl
n3mepsieMon cpenpbi:
AT
U{:O,S'T, (l/l15)

rae AT — npegensbl gonyckaeMblXx 3Ha4eHUN abCOMOTHOM NOrPELLHOCTU U3MEPEHUS
Temnepartypbl npouecca, cornacHo 1.2.11, °C.

.7.6 KOHTpOrb TOMHOCTU pe3ynbsTaToB U3MepeHni
N.7.6.1 OOwme nonoxeHmsa

N.7.6.1.1 Pacxogomep noanexuT rnosepke B nopsgke, ycraHosneHHom P 50.2.006-94 B
cooTBeTcTBMU ¢ MeToaukon nosepku 3124.0000.00-01 MIT ¢ nasmeHeHnem Ne1.

1.7.6.1.3 PernaMeHT KOHTPONSA TOYHOCTW pe3ynsTatoB U3MepPEHU nsnaratot B MHCTPYKLNN
no aKcnryaTauuu ysrna naMepeHun.

.7.6.1.4 KoHTponupytoT cnegytowime 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 Hanuumu) M3MEpPEHUn pacxoga
cpenpl;

- MX pacxogomepa (cm. 1.7.6.2.3);

- CBOEBpPeMEHHOCTb W MNpaBUIIbHOCTb BBeOAEeHUA 3Ha4YeHNN YCJTOBHO-TNOCTOAHHbIX
BENUYuH B namsaTtb IlT;

- pacxoq cpefbl Yepes UT, paboune gaBneHne n Temneparypy, KOTOpble OOSMKHbI
HaxoOuTbCH B Npegenax yCTaHOBMNEHHbIX Anana3oHoB;

- BblNosiHeHue TpeboBaHunin N.1.7.1 K ycnoBuam namepeHuin;
- 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 odepenHoOro KoHTpona MX ycTaHaBnuBaltOT C y4eToM
YCrOBUI 3KCnfyaTauum pacxogomepa W TpeboBaHUM K TOYHOCTU U3MEPEHU Mo
COrMacoBaHWIO 3auMHTEPEeCcOBaHHbIX CTOPOH. BHeouyepegHOW 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 HYNS
N.7.6.2.1.1 TpoBepKy cMeLLeHUs Hyns NPOBOAST:

- B TeYeHune NepBoro Mecsua nocre ycTaHoBKU pacxogomepa;

- Kaxgblhi Ce30H B TeyeHMe nepBoro roga paboTbl pacxogomepa (4actoTa
rnocneaywLwmx nepuoauvyeckux MpoOBEPOK Hyns onpenensieTcss  yCrioBUsIMU
aKcnnyatauum  pacxogomepa, TpeboBaHMSIMM K TOYHOCTM  M3MEPEHUIA,
pesynsTatamu npeabiayLwmx NpoBepPOK);
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- Mpu BbIXOA4E 3HaYeHWn TemnepaTypbl WU OaBNEeHUS U3MepsSseMon cpedbl Unu
TemnepaTtypbl OKpy»XatoLlero Bo3ayxa 3a npegens (n.n.1.2.31, 1.2.32), npu KOTOpbIX
CMeLLeHWe npeBbIWaeT cTabunbHOCTb HyNA (n.1.2.2);

- Mepuogu4eckn, C YacTOTOW, OnpedenseMol Ha OCHOBaHUWM  pe3yrbTaToB
npeablayLwmnx NpoBepoK C y4eTOM YCIOBUIA SKCNyaTauum pacxogomepa.

N.7.6.2.1.2 TpoBepKy CMELLEHNA HYNA NPOBOAAT B criefyoLem nopsake:

- Npwv OTCYTCTBMM pacxoda rasa obecneuymsatoT B pacxogomepe paboune 3HayeHust
AaBrneHust 1 TemnepaTypbl;

- 3anucbiBaloT  MNoOKasaHue  pacxogomepa, YCroBUS  U3MEPEHUN,  YCrnoBUS
OKpy>KatoLleun cpeabl;

- yCTaHaBMMBAlOT Hynmb pacxogomepa (M.2.17), ecnn CMelleHWe npeBbllLaeT
cTabunbHOCTb Hyns';

- Ha OCHOBaHMM 3apPerncTpMpoBaHHOIO 3HAYEHUS HYNS U NOCNeayLWmnX U3MeHeHNi
YCNOBWUIA 3KCNyaTauum pacxogomMepa KOPPEKTUPYHOT, Npyv HeoOXOAMMOCTU, CPOK
rocrnenyrLLMX NPOBEPOK CMELLEHMS HYSI.

N.7.6.2.2 [lnarHocTnpoBaHne napameTpoB pacxogomMepa

B npouecce akcnnyataumm ©e3 geMOHTaxa pacxogoMep M OCTaHOBKM Mofdayu rasa
NepuoanMyeckm KOHTPONMUPYKOT MNPOrpaMMHbIA  CTaTyC pacxogoMepa W Hanuudue
AanarHoctnyecknx coobweHnn (nogpasgen 2.8). [llpu  Hanuyuuu  OuMarHOCTUYECKUX
COOBLLEHNN NPUHMMAIOT MEpPbI COrMTacHO NPUNOXeHuto I

N.7.6.2.3 KOHTpOSib METPOSIOMMYECKMX XapakTEPUCTUK pacxogomepa

N.7.6.2.3.1 KoHTponb MX pacxogomepa npoBoauTCss No TpeboBaHUIO HOPMAaTUBHbIX
AOKYMEHTOB MOfb30oBaTens.

MpuMeHsOT crieayowmne BapMaHTbl YCTaHOBKM KOHTPOSIbHOMO cpeacTBa U3MepeHuii:

a) Ha paboyem UT po wnm nocne pabodero pacxogomepa Ha nepuopg KoHTpons MX
paboyero pacxogomepa. lMocne KOHTpons BMeCTO KOHTporbHoro CW ycTaHaenusatot
MOHTa)HYIO BCTaBKY;

06) Ha KoHTponbHOM WT, nocnemoBaTenbHoe coeguHeHue Kotoporo ¢ pabounmmn LT
obecneymBaloT C MOMOLLLIO JOMNONTHUTENBHOM TPYOHOM 06BA3KM.

KoHTponbHoe C/ MOXET yCcTaHaBNMBaTbLCA Kak CTaLMOHAPHO, Tak N BPEMEHHO, Ha Nepuog
KoHTpona MX pabouyero pacxogomepa. B cnydae BpeMeHHOW YCTaHOBKM MOCHE KOHTPONS
MX pacxogomepa BMeCTO KOHTponbHoro C yctaHaBNnMBaOT MOHTaXHYHO BCTaBKY.

N.7.6.2.3.2 Tllpn npoBedeHUN KOHTPOMS MPOBOAAT HE MeHee Tpex W3MepeHun
KOHTPONMPYEMOro napamMmeTpa npouecca (maccbl, 06bEma, 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 KOHTPOJ1A4 CHUTAIOT NOJIOXKUTEI1bHbIM, €CI Ond KaXXgoro namepeHuA
BbINONHAETCA ycnoBune

m, — mCK
m

CK

1100% < U2 +U"? | (1.16)

! Ecrm NPUYMHON CMELLEHNSA HYNA SBNAOTCS OTIIOXKEHUSI HA BHYTPEHHEN NOBEPXHOCTM BUBPUPYIOLLIEN
TpyOKkM, He06X0AMMO Nepen YCTaHOBKOW HYMNsi pacXO4oMep NMPOU3BECTU OUYUCTKY
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rme Mg U Mg — 3HaYeHWe napameTpa npouecca Mo MoKa3aHUsAM KOHTPOMNMPYeMOoro
pacxoaoMepa 1 KoHTpornbHoro CU;

U'mex — Npeaen OTHOCUTENbHOW pacLUMPEHHON HeonpeaeneHHoOCTM cpeacTea
KOHTpONs pacxogomepa (BKoyasi MorpeLlHOCTb BTOPUYHON annaparypbil);

U' - 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
pesyrnbTaT UCKNIoYalT U NPOBOASAT O4HO AOMONHUTENbHOE U3MepeHme.

N.7.6.2.3.5 MNpn HecobnogeHun ycnosusa (U.16) ona asyx wnu Gonee usmepeHun v B
cnyyae MOBTOPHOIO HEBbLINOMHEHUS AOMOMHUTENBHOIO M3MEPEHUS] BbISICHAOT MPUYKHY,
BbI3BaBLUYK HeBbINONHeHWe ycrnosus (M.16), npuHMMaloT Mepbl MO ee YCTPaHEeHUI0 U
NPoOBOAAT NOBTOPHbIA KOHTPOSb.

1.7.6.2.3.6 Npun oTpuLaTensHOM pesyrnsTaTe NOBTOPHOIO KOHTPOMA pacxogomMep
NnoaneXnT 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 ner, npowealwmne uenesoe obydyeHne Npodeccnmn, MHCTPYKTaX Ha
paboyeM MecTe, MHCTPYKTaX No oxpaHe Tpyaa, TexHuKe 6e30MnacHOCTH, NoXapHOM
©e3onacHOCTU, NPOBEPKY 3HAHUN N MEAUNLMHCKUIA OCMOTP.

.8.2 Obcnyxusatownm nepcoHan AomkeH ObiTb 3HAaKOM C cogepXXaHMeM HacTosLero
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.AnarHocTtuye-
CKne coobLeHns

Cnuncok coobuueHmnmn o6 owmbkax n npegynpexaeHnax

3.NHdopmaunsa

CepuiiHbln HoMmep, cepTuduKat, TOYHOCTb, AaTa KanubpoBku

2.CeHcop

Y, HomuHanbHbINM pacxoad, Avanas3oH pabo4vnx Temneparyp,
MakcuMarbHoe paboyee gaBneHne, Ex-mapkupoBka

3.N3meputenbHbIN
Moaynb

Howmep, Bepcus MO, koHTponbHas cymma, aata kannbpoBku, Ex-
MapK1MpoBKa

4.Moaynb Howmep, Bepcus MO, gata peBnsmm, KOHTP.CyMMa, Aarta KannmbpoBKy,
npoweccopa Ex-mapkupoBka
4.06cnyxwuBa- 2.maBHble EaonHWLbl nsamMepeHns 1 3HavyeHus rmaBHbIX NEPeMEHHbIX (MacCoBbIN

Hune

nepeMeHHble

pacxopn, 06bEMHBIN pacxon, NIIOTHOCTb, Temnepartypa 1 1.4.)

3.HacTtpowka
avcnnes

2.0CHOBHbIe onuuu KOHTpaCTHOCTb, opueHTauus, A3blK, MEHIO

cymMmMaTtopa, TeCT auncnnea

3.Mone 1 HasHaueHue, dopmar, eanHnubl, BIMA

4. Mynbstunn. nons 1 HasHaueHue, opmar, eanHnubl, BIMA

5.Mone 2 HasHadeHue, dopmart, eamHuubl, BIMA

6.MynbsTunn. nons 2 HasHaueHwe, popmart, eanHnubl, BN

7.3KpaH. 3acTaBka CocTtosiHne, nHTepBsan, encTBue npu

aBapuu

4.Cymmaropbl

«[pu owmnbKke» — NoBeAeHNe cyMMaTtopa B aBapunHoOW cutyaumm

2.Cymmartop 1 EgouHuuel, cymma, cymma 10, cocTosiHue

2 KoHdurypu-
poBaHue

HasHaueHue, pexum,
eanHULbI

4.06HyNUTbL NokasaHus

3.Cymmarop 2 EaovHuubl, cymma, cymma 10, cocTosiHue

2.KoHourypu-
poBaHue

HasHaueHue, pexum,
eanHULbI

4.00HYNUTL NokasaHus

4.Cymmarop 3 EauHuubl, cymma, cymma 10’, cocTosiHue

2 KoHdurypu-
poBaHue

HasHauyeHue, pexum,
eanHULbI

4.06HyNUTb NokasaHus

5.Cymmarop 4 EaouHuuel, cymma, cymma 10, cocTosiHue

2.KoHdurypum-
poBaHue

HasHaueHue, pexum,
eanHULbI

4.06HyNUTbL NokasaHus

5.CurHanbHble
BbIXOAbI

2.MmnynbcHbIn/YacTo
THbIW/CTaTyCHbIN 1

2.Twvin BbIxOAa (UMMNYNbCHbIW, YaCTOTHbIN
WNW CTaTYCHbIN), TEKyLLiee 3Ha4YeHne
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Habop napameTpos
3aBUCALMN OT
BbIOpaHHOro TMNa
BbIxoAa

3.KoHdurypu-
poBaHue

4.Cumynaums TekyLlee cocTosiHue,
CUMyYNALMS, 3Ha4YeHne

cnmynauumm

3.YactotHbin/CTaTyc
HbI 2

2.Tvin BbIxoAda (4acCTOTHbIV UK CTaTYCHbIN),
Tekylllee 3Ha4eHue

Habop napameTpos
3aBUCALMNA OT
BblOpaHHOro TMNa
BbIxoAa

3.KoHdurypu-
poBaHue

4.Cumynaumsi TekyLlee cocTosiHMe,
CUMYnALMS, 3HaYeHne

cnmynaunm

4.CtaTyCHbIN BbIXOA

Tekywmn ctartyc

2 KoHdpurypu-
poBaHune

HasHauyeHue, ypoBHW,
eMHMLUBI...

3.Cvmynsauus TekyLlee cocTosiHMe,
CUMynaumMs, 3HadeHne

cnmMynaumm

5.TokoBbin 4-20 MA

HasHadeHue, TeKkywwmmn ToK

HasHaueHune, egmHuLbl,
BIMA, HIMA, pexwum, npu
aBapuu

2 KoHdurypu-
poBaHue

3.TecT netnun TeKyLnin TOK,

cnmMynaund, yctaBka

4.Kannbposka

5.3aBoackune HacTponkn

6.0uckpeTHble
BXOAbI

2.Bxog 1 HasHauyeHue, TekyL M NIorn4eckuini ypoBeHb
Ha Bxofe
3.Bxog 2 HasHauyeHue, TekyL M NTorn4ecknini ypoBeHb

Ha BXxoae

7.KoHueHTpauus

Pac4eT; 3Ha4eHns nNnoTHOCTEN, KOHLleHTpaLLMVI, MacCCOBbIX U
0O6bEMHbIX pacxonoB OTAENIbHbIX KOMIMOHEHTOB

5.BbasoBble
PyHKUNN

2.0T1ceyka

2.0T1cevka pacxoga

HasHaveHue, eauHULbI, YPOBEHb, LLIOK-
Tanmep

3.0T1ceyvka noTHOCTHU

EaovHuubl, ypoBeHb

3.MNpuBeneHHas
NIOTHOCTb

Tun (cnoco6) onpegeneHnsi NPUBEAEHHON NNOTHOCTU, €OMHULBI,

3Ha4yeHve NpMBEeaEHHON

MIOTHOCTU

3.MapameTpbl

Habop napameTpoB 3aBuCALLMUIA OT
BblIOpaHHoro cnocoba onpegeneHus
NpVBELEHHON NNOTHOCTU

4.HacTponka

2.Hactpowka Hyns

Honb, Mkc

2.06HyneHue. .. CrapT o6HyneHus,

npouecc, cTaTtyc, Hoflb,
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cmelleHune, CKO

3.07kaT K NpeablayLiemy

4 .BoccTaHOBUTbL 3aBOCKON HOJb

5.KoHdurypauus

Bpemsi 06HyneHus,
MaKC. CMeLLEHNE, MaKc.
CKO

3. OpueHTauus
nartyuka

2. OpueHTauus

5.CuctemHble

MapameTpbl AeMNUpPOBaHNA pacxoaa, NOTHOCTU, TeMMNepaTypbl

napameTpbl
6.JlnHenHas HaknoH 1 cmelleHne: MaccoBoro pacxoga, 06bLEMHOro pacxoaa,
KoppeKums NMOTHOCTW, TemMneparypbl

7.MpoTokon ¢cBaA3n

Bbibop npoTokona cBA3n, NPOCMOTP COCTOSAHUA 3aLUTbl 3anucu

3.KoHdpurypaums

CBA3N

Ha6op nogmeHto 1 napameTpos,
3aBUCALLNIA OT BbIOpaHHOIMO NpoToKosa

4 Hactpownka Burst*

2.CoobLueHne
3.CoobuieHne2**
4.Coo0LueHne3**

Habop napameTtpos
KoHurypauum Burst-
coobueHmns

8.KomneHcauus

PaspelueHne KomneHcaunm, BbiIGop NCTOYHUKA SaBMEHUs, eaUHULbI

AaBneHus n3MepeHnsi 4aBneHusi, NPOCMOTP 3HAYEHNsI OABMNEHNUS
5.HacTtpowika BBoa pmKCMpoBaHHOMO 3Ha4YeHMs AaBneHns
NCTOYHMKA AaBneHus | (ecnv UCTOYHWK OABMNEHUs —
PUKCPOBAHHOE 3HAYEHME)
KoHdpurypaumsa pexuma 3axearta gaBrneHuUs
(ecnu ucToYHUK aaBneHus — 3axeat no
HART)
9.[etekTop BkntoveHune getektopa, eAvHULbI U3MEPEHNST YPOBHSA, BEPXHUN

pa3pbliBa NOTOKa YPOBEHb, HUXHUIA YPOBEHb, BPEMS paspbiBa

* ecnu BblibpaH npoTtokon cesasn HARTS nnn HART7
** Tonbko anga npotokona cesasn HART7
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