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BBepneHue

PykoBoaCTBO Mo 3Kcnsiyatauumn COAepXUT TEXHMYECKME AaHHble, OnucaHne npuHumna
AENCTBUS U YCTPONCTBA, a Takke cBeAeHus, Heobxoammble s NpaBuibHON 3KcnnyaTa-
UMK pacxogomepa-cyétymka anektpomarHutHoro «MMMTEP®JIOY T» mogudukaumm 3
(nanee — pacxogomep), nsrotasnmeaemoro B cootsetctaun ¢ TPOH.407112.019 TY.

O6cnyxumBatowmin nepcoHarn, NpoBOASLLUMA MOHTaX (AEMOHTax), JKchnyataumio u
TexHum4eckoe obcnyxmBaHue pacxogoMepoB, OOIMKEH N3YyYMTb HACTosILEeE PYKOBOACTBO
Mo aKcnnyaTtaumm 1 NPONUTU MHCTPYKTaX Mo TexHMKe 6Ge3onacHoCTM npu paboTe C anekT-
pOyCTaHOBKaMM.

Pacxogomepbl-cyéTunkn anektpomarHuTHble NMATEP®NIOY T 3apernctpupoBaHbl B
depepanbHOM MHGPOPMALMOHHOM hoHAEe NO obecnedyeHnto eauHCTBa U3MEPEHUn nog,
Homepom 83188-21.

TexHu4yeckne gaHHble U onucaHne pacxogomepoB-c4eTumkoB NMUTEP®NOY T moau-
durkaumm 3 B3pbIBO3ALLMLLEHHOIO UCMNONTHEHUS NPUBEAEHbLI B PYKOBOLCTBE MO 3KCMnya-
Taumm TPOH.407112.019-03.01 P3.

MEPEYEHb MPUHATLIX TEPMWHOB 11 COKPALLEHNI

DN .., - HOMUHanbHbIN AMamMeTp;

QL ., - MMHMManbHbIN M3MepsAeMbii OO bEMHbIN pacxon;

Q3 e, - HOMUHanbHbIA N3MepPSEMbI OOBEMHbIN pacxoa;

Q4 i - MakcumarnbHbIN (Neperpy3oyHbIN) n3mMepsieMbln pacxon;
BU oo - BEC UMMyrbCa;

OATHUK .............. - NepBUYHbIN NpeobpasoBaTenb pacxona;

UM - N3MepUTENbHBIN NpeobpasoBaTenb (610K ANEKTPOHMKN);
MO i - NporpaMmmHoe obecneveHue;

MY3 i - NpaBuia yCTPOMCTBA 3MEKTPOYCTAHOBOK,;
PO - PYKOBOACTBO MO 3KCnfyaTauuu;

CepsucHoe MMO.....- O «MUTEP®JIOY T. KoHdurypatopy;

Ta i - TemnepaTtypa oKkpyxatoLien cpeabl;

TC i - TemnepaTtypa u3MmepsemMon cpeabl;

QOC ... - ANEeKTpoaBMXKYyLLIAA cuna.

Damping .............. - DemndumposaHune

Dead Time........... - Bapgepxka

Rate Limit ............ - Npepen ckopocTu
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1. OMNCAHUE U PABOTA

1.1. HasHa4yeHue pacxogomepa

Pacxogomepbl-cyeTunkm anekTpomarHuTHele « [MTATEP®IIOY T» mogudukaumm 3 npea-
Ha3Ha4YeHbl Ans U3MepeHnst 0O bLEMHOro pacxoaa 1 06 bEma 3MNeKTPONPOBOASALLMX KUOKO-
CTel, Nynbn U CYCNEH3NA, UMEIOLLUX MUHUMaTbHYH 3nekTponpoBoaHocTb 5x104 Cv/m B
LUMPOKMX AnanasoHax M3MeHeHus TeMmnepatypbl. Pacxogomepbl MOryT ycTaHaBnmMBaTbCA
Ha MeTannmMyeckue, NNacTUKoBbIE, MeTanNonIacTMkoBble TPy6onpoBoabl.

Pacxogomepbl MOryT MPUMEHATLCA Ha NPeanpuaTUaX XMMUYECKOW, MeTannypruye-
CKOW, LENMono3Ho-6ymaxxHon, ropHoaobbiBatowen, nUWEBON MNPOMbILLIIEHHOCTH,
HedTerasoBoro KomMrnrekca, o6bekTax 3HepreTMk1 1 BogokaHana.

Pacxogomepbl obecneunBsaloT:

e U3MepeHue cpeaHero o6bEMHOro pacxoaa npu NpsiMomM 1 obpaTtHOM Hanpaene-
HUM NOTOKA;

e onpegeneHve obbema HapacTalLmMM UTOFOM OTAENbHO ANS NPSAIMOro 1 obpart-
HOro HanpaBneHus NoToKa;

e NHAMKaumus obbema HapacTtarowmm UTOromMm and rnpAaMoro HarnpasrieHUA NoToka C
BO3MO>XHOCTbHO C6p008 Ha4yalibHOro 3Ha4YeHu4,

® KOHTPOSb OTCYTCTBUS U3MEPSIEMON Cpeabl B AaTUUKE;
® WVHAMKAUMIO pe3ynbTaToB U3MEPEHWIA;

® BbIBOJ N3MePUTENbHOW 1 MarHOCTUYECKOM MHpOpMaLUKM B BUOE TOKOBOIO CUr-
Hana, yepe3s undposble nHTepdencel HART n RS-485, a Takke ymcnonmnysbc-
HbIX MU NIOMMYECKNX CUTHASOB;

e aBTOMATUYECKUMn KOHTPOJ1Ib U MHOUKAUMUKO ANarHOCTUpPyeMbIX CMTyaLlMVI M OTKa30B,
® 3alinTy YCTAaHOBOYHbIX AAaHHbLIX OT HECAHKLUMOHNPOBAHHOIO A0CTYNa;
® pac4eT MaccoBOro pacxoga rno sagaHHOMY 3Ha4€HUK0 NIIOTHOCTU KUOKOCTN.

1.2. TexHU4YeCcKMe XapaKTepPUCTUKN

1.2.1. Mapamempsbi usmepsiemol cpeobl

YaenbHasa anekTponpoBOAHOCTb, CM/M, HE MEHEE ............ucveeieiiiieeeeiiie e, 5 x10%4;
HenTpanbHOCTb NO OTHOLUEHUIO K OYTEPOBKE ....uveeeeeeeeeeiiinineeeeeeeeeeenns PFA, ETFE, PU;
Temnepatypa namepsemon cpefbl (PU) ... ot muHyc 10 go 70 °C;
Temnepatypa namepsiemon cpefibl (PFA) ..., oT muHyc 29 go 180 °C;
Temnepatypa namepsiemon cpegbl (ETFE) ... oT muHyc 29 po 130 °C;
Pabo4yee gaBneHne namepsieMon cpeapl, He 60Mee ..........cceevvveeeeennnnnnn. 2,5 (4,0)* MMNa.
* Mo 3akasy

1.2.2. Pa6od4ue ycnoeus aKkcrsiyamayuu

TemMnepaTypa OKPYXaIOLLEIro BO3AYXA......cceeeeeeeerrrnnnnneaanns oT muHyc 40 go nntoc 60 °C;
OTHOocuTenbHasa BNaXxHOCTb Bo3gyxa npun 35 °C, He Bonee..........cceeeeeeeeeeeeeeeee, 95 %;
ATMOCEPHOE AABMEHNE B ANAMNABOHE ... .ccevvvenieeeeiiiieeeeeaiineeeeenianeeaenns 66...106,7 kla;
MepemeHHOe marHuTHOE none 4Yactotor 50 U, He Bonee ............coevvvveeeennnn.. 400 A/m;
MexaHnyeckasa Bnbpauus 4actoton 10-55 Ny ¢ amnnutygon cmeweHns go... 0,35 mm;
CrteneHb 3awmTel kopnyca no FOCT 14254-2015: ..., IP66, IP67, IP68*.

* |IP68 Tonbko Ans gaTynka pasgenbHOro MCNosHEHWS.
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BHUMAHUE! 3anpelwaeTcs akcnnyaTtaums pacxogomepos Bo B3APbIBOOIACHbBIX

MOMELLEHUAX.
1.2.3. [Mokazamenu HadexHocmu
CpenHsisi HapaboTKa Ha OTKA3, Y, HE MEHEE..........ccevvuviiiieeeeeeeeeeeiriieeeeeeeeeeeeanns 150 000;
CPOK CIYXKObI, FTET, HE MEHEE ..o eeeeeeeeee e e 15.

1.3. MeTponornyeckume xapakTepucTmuKu
AnameTpbl ycrosHbix npoxogos (DN) n cooTBeTCTBYOWME 3HAYEHUS pacxogoB Npu-
BedeHbl B Tabn. 1.1.

Mpenenbl fonyckaeMom OTHOCUTESbHOW MOrpeLLHOCTN U3MEPEHUS pacxoda n o6bEMa
npv Ntobom HanpaeneHnn NoToka B AManasoHe pacxogos oT Q3 o Q1 (ckopocTb cpeabl
ot 10 go 0,01 m/c) cocTaBnsoT:

+(0,2 + 0,01 X (Q3/Q))% - ansa knacca ToyHocTn KO2;
+(0,5+ 0,01 X (Q3/Q)) % - ansa knacca To4yHocTn K05,
roe Q — uaMepeHHoe 3HadeHue pacxoga, M3/u.

Tabnuua 1.1 3aBncMMOCTb n3MepsaemMbix 06bEMHbIX pacxogos oT DN pacxogomepa

Q4 Q3 Q1
HoMuHanbHbiii| MakcumanbeHbii (nepe- | HoMmuHanbHbIn pac-| MuHuMarnbHbIn pac-
anametp, DN rPY304HbIN) pacxoq, M3/4 xon, M3/y xon, M3/y
v=125wm/c v =10 m/c v =0,01 m/c

20 15 12 0,012

25 22,5 18 0,018

32 37,5 30 0,030

40 56 45 0,045

50 90 72 0,072

65 150 120 0,12

80 225 180 0,18

100 350 280 0,28

150 780 630 0,63

200 1500 1200 1,2

roe v =10 -% (pac4éTHasa ckopoCTb MNOTOKAa, M/C, COOTBETCTBYIOLLLAA pacxoqy).

Mpeaenbl NnpuBeAEHHOM NOrpeLLIHOCTM Npeobpa3oBaHMa pacxoda B TOKOBbIMA BbIXO4-
How curHan £0,05 % (ot gnanasoHa Toka 16 MA).



NMATEP®JIOY T3

PykoBoacTBO No akcnsnyataumm 8

1.4. dnekrtponutaHue

OneKkTponMTaHMe pacxogomMepa OCYLLEeCTBNAETCss CTabunmanpoBaHHbIM Hanpsxe-
HMeM 24 B NOCTOAHHOrO TOKa MM OT CETU NepeMeEHHOro Toka HanpskeHnem 220 B ¢
yactoton (50%1) Ny. MapameTpbl LenM NUTaHMs pacxogomMepa B 3aBUCMMOCTU OT KOM-
nnekTaumm npmeeneHsl B Tabn. 1.2.

Tabnuua 1.2 NapameTpbl Lenu aNeKTPUYECKOro nuTaHms

HomunHanbHoe HanpsaxeHme

[nanasoH gonycTUMbIX 3Ha-
YeHUN HanpsbkeHus, B

MoTpebnsiemas MOLLHOCTb,
He bonee

24 B NoCTOAHHOro Toka

oT 21,6 10 26,4 B

15 Bt

220 B nepemeHHoro Toka

oT 187 0o 242 B

15 Bt

1.5. MNMpumeHsemMble maTepuanbl

,D,eTaJ'II/I n C60p0‘-IHbIe eanHnLUbl pacxogoMepoB U3rotaBsiMBalOTCA M3 MaTepunarsios,

npuBegeHHbIX B Tabnuue 1.3.

Tabnuua 1.3 Matepuansl

[MpoToyHas YyacTb HepxaBetowas ctanb
dyTepoBKa ETFE, PFA, PU
dnaHubl HeprxaBetowas cranb, yrinepogucrasa ctanb C XMMUYECKU CTON-
KUM MOKPbITUEM
Kopnyc Yrnepoaucrtas ctasnb C 3MOKCUAHBbIM MNOKPbITUEM
OnekTpoabl HepxxaBetowwaa ctanb 316L
Hastelloy C
TwuTaH
TaHTan
Kopnyc Ul
MOHTa)KHAS KO- AnNOMWHMEBBIN CMaB C XMMUYECKM CTONKUM MOKPbITUEM
pobka gatymka

MaccorabaputHble xapakTepucTukm pacxogomepoB npueeneHsl B NPUNOXEHUE A.
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1.6. CocTaB uspgenus

Tabnuua 1.4 KomnnekT noctaBku pacxogomMepa

HanmeHoBaHune Kon-Bo MpumeyvaHune
Pacxogomep-c4eTymnk anekTpoMarHUTHbIN 1 B cooTBeTCTBUM C 3aKa3oM
«MUTEP®IOY T3»
MacnopTt 1
PykoBoacTBo no akcnnyaTauum 1
KabenbHble BBOAbI 2/6 B cooTtBeTcTBUM C 3aKa3om
3awmnTHbIE TOKONPOBOADI 2
Mpoknagku 2 OCT 15180-86
3asemnatowme gUcKn 2 Mo 3akasy
KomnnekT kabenen - Mo 3aka3sy
NCcToYHUK nuTaHms 1 Mo 3akasy

NMPUMEYAHNA:

1. QkcnnyaTaumoHHas AOKyMeHTauus, nporpammMmHoe obecneveHmne 1 KapThbl 3akasa Ha
npogykunto « TEPMOTPOHWK», pasmelieHbl Ha canTe npou3BoguTensd no agpecy

http://termotronic.ru.

2.Tlo 3adKa3dy B KOMIMJIEKT NMNOCTaBKMN pacxogoMepa MOXeET BKIo4YaTbCA crieayruiee o-

nonHuTenbLHoe obopyaoBaHue:

- NpucoeauHUTENbHast apMmaTypa: dnaHubl, rabapuTHbIA UMUTATOpP, Kpenex, Aonos-

HUTENbHbIE MPOKNaaKn.



http://termotronic.ru/
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2. YCTPOUCTBO U PABOTA

2.1. MpuHUKMN gencTBuUA

B ocHoBe npuHuMna paboTbl 3fIEKTPOMArHUTHOIO pacxo4oMepa NeXUT n3MepeHne Be-
nmynHbl AC MHAYKUMK, BO3HMKatOWEN B 0ObemMe aneKkTponpoBoAdaLLEN XUAKOCTH, ne-
pecekaroLLen MarHUTHOE MoJsie 3NEKTPOMarHUTHON CUCTEMbI B KaHarne gatyunka (puc.2.1).

MepBUYHLIA Npeocbpa3oBaTenb M3meputensHbIN NnpeobpasoBarens
pacxoaa (gaTyuk) (6NOK 3NeKTPOHUKHK)
( ’mfdylrmoh / \

E nUTaHuA =24 Bwunn ~220 B

OWcKpeTHBIN BbiXon,

3nexkmpodsl

E-3f¢C Mumaxue
uHdyKkyuu  uHAyKkmopa

MoAaynb

TokoBbIN Bblxgrp 4-20 mA
Moyno el ~ HART
BHELUHUX

KOMMYHUWKaLUA WHTepdeiic RS-485

N3MepUTenbHbIA
aHanoro-uudposoi

)

B- MazHumHoe
none

| UnTepdeiic onepatopa |
= o J
. J
PucyHok 2.1 CTpykTypHasa cxema pacxogomepa

[daTtunk npegcraBnseT cobon y4acTok HEMArHUTHOM TPyObl C HEMPOBOASALLUMM BHYT-
PEHHUM MOKPbITUEM, CHAPYXW KOTOPOro pasMeLleHbl OOMOTKN UHOYKTOPOB MarHUTHOWM
cuctemsl. [Npn nepeceyeHnn aNeKTPoNpoBoasLLEN Cpeaon SIMHUI MarHUTHOMO NMons Bbl-
pabaTbiBaeTCs 9NEKTPUYECKNIN CUTHAT, U3MEPSIEMbIN ABYMS 3NEKTpogaMmn Ha NpoTUBO-
nexauimx B ropu3oHTasribHON NIIOCKOCTU CTEHKaX TPyObl.

OC mnHaykummn E pernctpupyetcs ABYMS 9NeKTpogaMm 1 nponopumoHasibHa CKopo-
CTM NOTOKA XMOKOCTW V, PACCTOSHUIO MexXay anektpogamu d 1 MarHMTHOM MHAYKUMK B:
E=kBdv, (1)
roe Kk — koadduumMeHT NponopLUnMoHanbHOCTH.

K, B 1 d — NOCTOsIHHbIE BENUYMHbI AN KaXXAoro pacxogomepa. 3HaveHne J34C He
3aBMCUT OT TEMMEepPAaTypbl, BA3KOCTM U NPOBOAVUMOCTM XXMAKOCTM (MpW YCNOBUK, YTO NPOBO-
AVMOCTb COOTBETCTBYET YKa3aHHOW B TEXHUYECKNX XapaKTEPUCTUKAX pacxogomepa).

Bnok anekTpoHWKM yCcunmMBaeT HanpsbkeHWe curHana, oTunbTPOBbLIBAET MOMEXU U
paccunTbiBaeT 06beMHbIN pacxos Q.

C yyetom chopmynsl (1) pacxon Q onpeaenseTcs crneayrowmm obpasom:

rd?
E
rpe V= m, (3)

O6bem xungkoctn V, npolleawen Yepes gatymk 3a UHTepBarn BpemeHu T, paccunTbl-
BaeTcs no oopmyne:

/M
V=/, Qdt (4)
3Ha4vyeHne maccoBoro pacxoaa Qm paccynTbiBaeTCA B COOTBETCTBUU C 3aaHHbIM 3HA-
YeHMEM NITOTHOCTU KOHTPONMPYEMOM XUOKOCTH p.

Om=p-Q (5)
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2.2. KoHcTpykuusa pacxogomepa

Pacxogomep coCTOUT U3 3MEKTPOMarHMTHOro NepBUYHOrO NpeobpasoBaTtens pacxoaa
(@aTymnka) n BTOPUYHOIO SNIEKTPOHHOIO n3meputensHoro npeobpasosatens (UMM).

[laTyvK n3rotaBnMBaEeTCs U3 HEMarHUTHOW TPYObl (Hep)kaBetoLasi cTanb) C HeNpPOBOAS-
LM BHYTPEHHUM MOKPbITUEM (ChyTEPOBKO) C pasnnyHbIMK BapuaHTaMmn NpUcoeanuHEHUS.

B mncnonHenuax pacxogomepa ¢ DN = 150 npegycMoTpeHbl NPOYLUMHBI AN YCTaHOBKU
pacxogomepa Ha TpybonpoBog C MOMOLLLIO MOABEMHOrO MexaHu3ma (kpaH, Tenbdep u
T.N.). BHYTpEHHAs1 NOBEPXHOCTb MPOTOYHON YacTu dpyTepyeTca hToponacToM, NonmypeTa-
HOM UMW Pe3NHON, MaTepuars arnekTpoaoB 3aBUCUT OT BMUAA KOHTPOSIMPYEMOM XXUAKOCTW.

B ncnonneHusax pacxogomepa ¢ DN = 150 Ha Topuax donaHueB KpenaTcs pbiM-60nTbl
ANA yCTaHOBKM pacxofgoMmepa Ha Tpybonposon C MOMOLLBI NOABLEMHOINO MexaHu3Ma
(kpaH, Tenbdep u T.Mn.). BHyTpPEeHHAS NOBEPXHOCTb NPOTOYHON YacTn yTepyeTcsa (pTo-
ponnactom ETFE uwnn nonnypetaHom PU, maTtepuan anekTpogoB 3aBUCUT OT BUAA KOH-
TPONUPYEMOM XNOKOCTMU.

UI cogepXxnt nameputerbHbIn aHanoro-umMdgposor Moayrb, UCTOYHUK NUTAHUSA, MO-
Aynb BHELLIHMX KOMMYHUKaUWIA, B1OK MHTepdenca oneparopa 1 pasmeLLaeTcs B OTAENb-
HOM repmeTuyHOM Kopnyce. Llenn BxogoB, BbIXOO0B U UICTOYHUKA NMUTAHUA raribBaHU4Ye-
CKM M30NMPOBaHbI ApYr OT gpyra.

Pacxogomep lMNMutepdonoy T3 BeinyckaeTcst B ABYX UCMNOSTHEHUAX:

® KOMMAKTHOE MCMOSTHEHNE (M3MEepPUTENbHBIN Npeobpa3oBaTenb 3aKpensieH Ha nep-
BUYHOM npeobpasoBartene);

e pasgenbHoe UCNOofHeHne (M3mMepuTenbHbIA NpeobpasoBaTesnlb COEANHSETCS C
nepBnYHbIM NpeobpasoBaTeniemM CUMOBbLIM U CUTHaNbHbIM Kabensamm).
BHelwHW B pacxogomMepa KOMMaKTHOrO MCNOMHEHUSA NPUBEAEH Ha puc. 2.2.

Kpbiwka KM MOHTa¥HbIN OTCEK KabenkHbih BBOg
NS BXOAHBIX U

MHTequEFIC onepartopa: BbIXOOHbIX CUTHaNoB
- UHOWKATOP;
- KnaBnarypa -
M3mepuTensHbIN
npeo6pasosaTens
()
KabenbHbi BBOA,
Ang nutarouiero
Wunea HanpAaXXeHuA
I
A5 TEPMOTPOHMK
MnomMBrposoyHbIe . Nutepdnoy T3 -32-01E-K05-316x2-P25-M-IP67)
BUHTE! nepBML‘IH bIn Marvepuan dpyreposkin ETFE NP 123456

Marepuan anekTpoaos 316L

npeoﬁpaaoEaTeﬂb MakcumansHoe gaBneHne 2,5 MMa

pacxoga (OaT4uK) |nwmane DC 248
CreneHb 3auThl P67
-29C< Tc <+150°C

HanpaeneHue -40°C< Ta <+60°C
noToKa
Caenano e Poccin
OTKPBIBATb, OTK/IKOYMB OT CETWA!

PucyHok 2.2 BHelHuI BUA pacxogomepa KOMMaKTHOro UCMNONHEeHUS

MeTannuyeckuin kopnyc UM 3akpbiBaeTcs ¢ ABYX CTOPOH HAaBMHYMBAOLLMMUCS KPbILL-
KaMK C yNNOTHUTENbHbIM KONbLIOM U3 TBEPAOW pe3nHbl. [epeaHsis Kpblllka UMeeT CTek-
NAHHOE OKHO.

Mpn HeobxoammocTn (Ana yoobcTBa CUMTbIBaHUS MoOKa3aHWW) naHenb onepartopa
(puc. 3.3) n anekTpoHHbIN 6ok UMM (puc. 3.4) moryT 6bITb pa3BepHyTbl Ha £90°.

Beog nuTatoLero n nHdpopmMmaumoHHoro kabenen ocyLiecTensaeTca Yepes Asa kabenb-
HbIX BBOAA. epMeTnYHOCTL obecnednBaeTcs 3a CYET YNNOTHUTENBHOMO Konbua, ycra-
HOBMEHHOro BHYTPK KabenbHOro BBoaa.
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BHelwwHMI BUO gatynka n nsmeputenbHoro npeobpasoBaTens pacxogoMmepa pasgerib-
HOro UCNONHeHWA npeacTaefieHbl Ha puc. 2.3 1 puc. 2.4.

KpbllLKa KNEMMHOro OTCEKA 1, MNomMOUpPCOBOYHLIA BUHT

KnemMmHbIM OTCEK KabenbHbli BBOA, AN

curHansHoro kabens Ha WM

Wwunea

&Sy TEPMOTPOHMK

Mutepdnoy T3 -32-1E-K05-316x2-P25-MA-IP67

Matepuan ¢pyTepoBkn ETFE N2 123456
Matepuan 3nekTpopos 316L

MakcmanbHoe ganedne 2,5 MMa
CTeneHb 3aLmnThbl P67
-29°C< Te <+150°C

-40°C< Ta<+60°C

Knemma 3asemnexus

KabenbHbliA BBOO ANS
cunoeoro kabena ot UMM

Caenawo B Poccun
OTKPBIBATb, OTK/TFOYNB OT CETU!

Hanpaenexue noTtoka OyTEpOBKa )N\

PucyHok 2.3 BHellHUI BN, gaTymnka pacxogomepa pasaesibHoro UcrnofiHeHna

KabenbHulii BBog ~ MOHTEXKHBLIA OTCEK KpbILKa MOHTa)XXHOrO
01191 BXOAHBIX W oTceKka

BbIXOOHLIX CUTHAnNnoB
_A5Y TEPMOTPOHMK A
Mutepgnoy T3 -32-O1E-K05-316x2-P25-MA-IP67

Mutanne DC 24B
CreneHb 3aLuThl

1P67
“40C< Ta <+60°C [H[ Knemma 3azemneHus

KabensHbin BBOO ANs
NATAKLLErO HANpPsHKeHWA

lWwvnba

~. VIHTEp(Enc onepartopa:
» - OLED-aucnnen;
- KnaBunaTtypa

N2 123456

Kpbiwka K

Cpenano B Poccun
OTKPbIBATb, OTK/IIOYMB OT CETK! KabenbHbi BBOA ANst

cunosoro kabena
Ha OaTtyuK

MnomMGUpoBOYHBIN
BUHT

KpbllLKa KNneMMHOro
OTCeKa

KnemMmHbIn OTCEK

KabenbHbin BBOA NS
CUrHanbLHOro kabens
OT Jatyvka

PucyHok 2.4 BHewHun Bua UMM pacxogomepa pasgenbHOro NCNosTHEHUS
2.3. Pexumbl paboTbl, 4OCTYN U Naponb
CyuwiectByeT ABa pexvma YHKLUMOHUPOBAHUSA pacxogoMepa, OTfiMYaroLmMxcs ypoB-
HeM OCTyna K UIBMEHEHUIO NapaMeTpoB pacxogoMepa:
e PABOTA — OCHOBHOW pexum Ans aKcnyaTaumm;

e HACTPOMKA — pexum ans 1ocTUPOBKM (rpaaympoBKu) BHe paboyero npolecca.

Beibop pexvma paboTbl onpedenseTcs MOMoXeHWeM MepekniyaTens pexuMos,
Haxo4ALWMNCH Ha HWKHEW nnaTte pacxogomepa. [ocTyn K nepekrovaTento 3akpbIT 3a-
LWMTHOW NaHenblo 1 onnomMmbuposaH niombamu rocnoseputenst (CM. puc. 2.5).
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noBepuTens
3almTHan naHens

MNaHent oneparopa
Kpbiwka UM

PucyHok 2.5 lNepekntoyaTtenb pexnmoB paboTbl
2.3.1. Pexum PABOTA

B pexxume PABOTA onepaTop MMeeT BO3MOXHOCTb Habnoaatb namepsieMble 3Haye-
HUA napameTpoB (Tabnuua 2.5), onarHocTudeckyo nHdopmauuio (Tabnuua 2.7), a Takke
N3MEHATb METPOSIOrMYeCckn He3Ha4YMMble NapameTpsbl.

3awmTa oT MI3BMEHEHMI HACTPOEK pacxogomepa obecneumBaeTca annapaTtHon 6110Ku-
poBKOW - nepekntodatenemM goctyna USER, pacrnonoXeHHOro 3a naHenblo onepartopa
UIT (cm. puc. 2.6), n nporpaMmHoN 6NOKMPOBKOM — NaposieM nosib3oBaTens.

3alluuTHaa NaHenb

MaHenb onepartopa
Kpbiwka UMM

PucyHok 2.6 PacnonoxeHue nepekntodaTena gocTyna

B nonoxeHnn «DISABLE» nepekntoyaTtens USER gocTyn K HACTpoMKam 3anpeLleH,
N3MEHUTb HAaCTPOMKM pacxodomepa Herb3s Kak C KnaBmaTypbl, Tak U MO KOMMYHMUKaLN-
OHHbIM UHTepdencam.

B0o3MOXHOCTb n3MeHeHnsa napameTpoB oTobpaxaeTcs Ha Aucnnee NUKTOrpamMmmon E
, @ 3anpet — nukTorpammon .

[na paspellueHnss goctyna K U3MEHEHUIO METPONOrMYeckn HesHaYUMMbIX HacTpoek
Heo6XoaNMO OTBUHTUTL U CHSATb NEPeHIo KpbIWKy WM, CHATL NaHernb onepaTopa v ne-
peBecTU nepekntoyaTenb gocTyna B nonoxeHne «kENABLE».

Ecnn naponb nonb3oBatens He yCTaHaBImBarcd, 10 0To6pa>KaeTcs'-| NMUKTOrpamMmma E
M MOXHO nepexognTb K UBMEHEHNIO HACTPOEK.
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MpumeyaHue Mo ymonyaHuto (3aBOACKasi yCTaHOBKA) MOSib30BaTENbCKUIN Naporib pa-
BeH «0000» 1 MOXET BbITb M3MEHEH B MeHto [Jocmyrn / CMeHa naporisi.

Ecnun yctaHoBneH naposnb, OTAMYHbBIA OT 3aBOLCKOrO (OTOOpaXkaeTcs NUKTorpamma E),
TO ANs NonyYeHnst 4oCTyna HeobX0AMMO BBECTU MpaBUSbHbIN Naporb B MeHo Jocmyn
/ Beod naporns.

M3meHeHne napameTpoB BO3MOXHO C KnaBuaTypbl, Kak onvcaHo B pa3gene 2.7 ame-
HEeHWe 3Ha4YeHns NapameTpoB, a Takke ¢ nomoLlubto cepsucHoro MO «MATEP®JIOY T.
KoHdurypaTtop» no uHtepcgencam RS-485 nnu HART - Hanpsmyto unu Yepes agantepsl,
Hanpumep, ICP DAS |-7567 (USB) unu I-7547 (Ethernet).

CepsucHoe MO «MATEP®JIOY T. KoHdurypaTtop», 4OCTYNHO AN1si CKavnBaHnA ¢ ogou-
unaneHoro canTta http://termotronic.ru.

Mo OKOHYaHUN N3MEHEHNST HACTPOEK HEOBXOANMO 3aKpbITb AOCTYN B MeHto Jocmyn /
3akpbimb NN 4OCTYN 3aKpoeTCst aBTOMATUYECKM CNyCTa 15 MUHYT.

[ns NOBTOPHOroO paspeLleHnsa AocTyna HeobxoanmMo 3aHOBO BBECTM NapOSib.

B cnyyae yTepu nonb3oBaTenbCKOro Napons cnegyeTt obpaTuTbCa K NPOM3BOAUTENIO.

2.3.2. Pexum HACTPOUKA

B pexume HACTPOMKA ¢ noMoLLbio creLmaniampoBaHHOro cepBucHoro MO MoXHO
N3MEHUTb NapameTpbl, BNUSAIOLLME HA METPONOrMYECKNe XapakTepucTukm npnbopa (ka-
NMBPOBKN).

[Ons nepeBoaa pacxogomepa B pexum HACTPOUKA Heo6x0aMMo OTBUHTUTBL U CHATD
nepeaHtoo KpbILKy UMM, OTKNIOYNTL U CHATBL NaHenb onepaTopa, yaanuTb NoMbbl nose-
pUTENS, CHATb 3aLUUTHYIO NMACTUKOBYHO NaHENb U NepeBecTn NepeknovaTenb PeXMMOB
paboTbl (puc. 2.5) B nonoxeHne «K UNLOCK».

dakT nepesoga pacxogomepa B pexum HACTPOUKA otobpaxaeTcs Ha aucnnee B
Buae cobbitns M9 Ha rmaBHOM 3KkpaHe. PaclwmdgpoBka cobbitus M9 npnBoguTcst B MEHIO
HuaeHocmuka | Cobbimusi.

PITERFLOW T3 = A CobbITHs A |

34.850 B CCe HACTRONKA

Q, m¥h
PucyHok 2.7 MHaukaums pexuma pa6otsi HACTPOUKA

Mo okoH4YaHWUK CTUPOBKK Npnbopa HeOBXO0AMMO BEPHYTb pacxogomep B pexum PA-
BOTA. [1nqa aToro cnefyet BepHYTb Nepekntodatens B nonoxeHne « LOCK», ycTaHOBUTb
1 onnomMobupoBaTh 3alUMTHYIO NaHernb, NOAKMIYMTL NaHenb onepaTtopa U yCTaHOBUTb Ha
MECTO NepeaHIo KpPbILLKY.
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2.4. BbixoaHble curHansbl

BbixogHble curHanbl U NIMHUX NMUTaHUA pacxoaomepa BbiBeAEHbI HA KNnemMMHUK noa

BGOKOBOW KPbILLKON MOHTa)XHOIO OTCeKa pacxogomepa.
®

S

PucyHok 2.8 BbIxoaHble curHanbsl pacxogomMmepa

2.4.1. AHanoezoesblli (mokoesbll) 8bixoOHOU cuaHan 4-20 MA

BbIxoQHOM TOK aHaNoroBoro curHana cooTBeTCcTByeT 06bEMHOMY pacxoay Y CKOPOCTU
XnOKocTn. AHanNoroBbIn curHan nmeet HmxkHee (4 MA) n BepxHee (20 MA) 3Ha4YeHUs Bbl-
XOAHOro TOKa, COOTBETCTBYIOLLME rpaHnLaM n3aMepsemMoro avanasoHa pacxoga.

BbIxog MOXET UMETb KaK aKTUBHbIN, Tak 1 MacCUBHbIN PEXUMbI. BbIOop pexxnma TOKOBOro
BbIXOa OCyLLEeCTBIIAeTCA nepekrodarenem «4-20 MA», pacnonoXXeHHbIM 3a Aucrneem pac-
xopomepa (puc. 2.9).

NS N3MeHeHus pexuma TOKOBOro BbiXxoda HEOBXOAMMO OTBUHTUTL U CHATb Nepea-
Hioto KpbilwKy UMM, cHATb NaHenb onepaTtopa 1 nepeBecTy nepeknovaTens «4-20 MA» B
TpebyeMoe nonoxeHve.

3allnTHasa naHenb

MaHenb oneparopa
Kpbiwka Al

PucyHok 2.9 Beibop pexxmuma TOKOBOro Bbixoa

Tok, nponopuMoHarnbHbI M3MEPEHHOMY 3HAYeHW pacxoda, B 3aBUCUMOCTU OT
HaCTPOWKN hopMmnpyeTcs Npu Nbom HanpasneHun notoka. ConpoTUBNEHME Harpysku
[I0ITXHO BbIOMPATLCH U3 YCIOBUS:

RH (kOm) < (VH,B -9)/20MA, HO He 6onee 600 Owm.
Mpu ncnonssoBaHun nHTepgenca HART pekomeHgyetca RH=250 om.
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MnuTaHne aHanoroBoro BbIXO4a B NACCUBHOM peXMMe OCYLLEeCTBNAETCA OT BHELLHEro
BTOPUYHOIr0 UCTOYHMKA NUTaHna HanpsixxkeHmnem oT 18 go 30 B (pmc. Owmnbka! UcTouHUK €
CbIJIKM He HauAeH. a). [TogkniyeHne KOHTaKToOB TOKOBOro Bbixoaa (IOUT) gomkHo npo-
N3BOANTLCS C Y4ETOM MOMSPHOCTMW.

Lenb > Uenb S

IOUT+ |7 + WcTouHuk IoUT+ |7 +|| RH || =
-~ + - | _ nuTaHuA IOUT- 6

lour 18 RH 18..30 V
a) NaccuUBHbIN peXnM Bbixoaa 0) akTMBHBIA pexnM BeIxoAa

PucyHok 2.10 Cxema noakntoyYeHns TOKOBOro Bbixoaa

B akTMBHOM pexnme aHanoroBbI BbIXO4 NMUTAeTCA OT BCTPOEHHOrO UCTOYHMKA NnTa-
HWSA N BHELLUHEro NCTOYHKMKA He TpebyeTtcsa (puc. 2.10).

2.4.2. Uumepgpeiic HART

AHanorosbin BbIxog obecrneynBaeT KOMMYHMKaUMIO MO UUPOBOMY WUHTepdency
HART n nossonsieT nony4atb MHopMauuo 06 namepsaembiX N HACTPOEYHbIX NapameT-
pax, a Takke moauduumpoBaTb AOCTYMNHble napameTpbl ¢ nomouwbto MO «MATEP-
®JIOY T. KoHdourypaTop».

Tabnuua 2.1 Xapaktepuctukn HART- nHtepdeinca

ID nsrotoButens Ox611F

ID Tvna npmnbopa OxE482

Bepcus npotokona HART 7

®annbl onucaHusa npubopa (DD, FDI) Ha cawnte http://termotronic.ru
Harpyska HART 250 Om

2.4.3. lanbeaHu4yecKu pa3esi3aHHbIlU QUCKPemMHbIlU 8bIXOOHOU cu2Hall
Pacxogomep MMmeeT OUCKPETHBIN BbiXo, (KOHTaKTbl 1, 2 KneMMHuUKa, puc. 2.8).
MapameTpbl Boixoaa:

TN BbIXO4A MNAaCCUBHBIN;

MakcumanbHasa BbixogHaa Yyactota 2000 Iu;

dopma curHana meaHgp (npu vyactote 6onee 5 I'y);

MaKcumarbHas AnMTenbHOCTb akTUBHOMO cocTosiHMA 0,1 ¢ (npu bYacToTe meHee 5 L);

BHeLUHee nuTaHue Bbixoga ot 3 go 30 B;

MakcumMarnbHO JOMYyCTUMbIN TOK 50 MA;

® BbLIXOAHOE HanpsiKeHne nNpy MakcumManbHOM Toke - He bonee 1 B.

[ANCKPETHLIN BbLIXO4 UMEET HECKOSbKO PeXmmoB paboTbl, NpeacTaBrieHHbIX B Tab-
niue 2.2.


http://www.endress.com/
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Tabnuua 2.2 Pexumbl paboTbl 4UCKPETHOMO BbiXxOAa

Pexunm Bbixoga Xapakrtepuctumka Bbixoga
ﬂmarHochqecxme A ﬂMaFHOCTMHECKMe
coobLeHns FBbix /FMaKC coobLieHun
1
Mo mopynto s11 {812 s12! s

I
i
+ >

-Q4 -Q3 -Qo 9 +Qo +Ea +4  Q
narHoctTh4yeckue
FBbIX “‘/ Fmake coobLgHUs

[Mpsimon noTok S11

0Oioo  +Q3+04  Q

P ooowemna© Fabix 4, Fmake
N
: 1
O6paTHbI NOTOK S11 1812

b

1 1

+—— . »

-Q4 -Q3 -Qo 0 +o Q

Komnapatop Pacxop 6onble 3agaHHOro nopora
[narHocTtuka CobbITUSA ANarHOCTUKK

Kaxabin 13 pexunmoB MMeeT MnpsiMyto (3HadeHue Bbixoga B aKTMBHOM COCTOSIHWM
paBHO 0, KOHTAKT 3aMKHYT) NN MHBEPCHYIO (3HAYeHMe BbIXOAa B aKTMBHOM COCTOSIHUM
paBHO 1, KOHTaAKT Pa30MKHYT) NOMSAPHOCTb BbIXOAHOrO cUrHana.

B wyacmomHo-umMnynbcHbIx pexumax (nepBble TpU) BbIXO4HAS YacToTa NponopLm-
OHarnbHa M3MepPEHHOMY pacxoay.

Mo ymonyaHuio yCTaHOBIIEH PEXMM MO MOAYIHO, NONSAPHOCTL NpsiMas (akTneBHbIN 0).
Bec nmnynsca BU (n/umn) moxeT yctaHaBnuatbcs B npegenax ot 0,001 go 9999.
PacyéT MrmH1MansHO BO3MOXHOro 3HaveHus BU ona cornacosaHusa no yactoTe ¢ npu-
€MHUKOM MMMYNbCHOro CUrHana nponssoguTca no dopmyne (6).
BU(x1) = Q3/(3,6 - F), (6)
roe (3 - HomuHanbHbIN pacxog, M3/4 (cMm. Tabn. 1.1);

F— makcumanbHo gonyctumas anst npueMHuKa 4yactota crefaoBaHust UMMNyIb-
cos, u.

3HayeHnsa BeCOB MMMyNbCa, YCTAHOBMEHHbIE NO YMOMNYaHuUIo, NpuBeaeHsbl B Tabn. 2.3
N cooTBETCTBYHOT YactoTe okono 1000 Ny npyM HOMUHAaNBHOM pacxoge.

Tabnuua 2.3 3aBoAckon BeC MMnynbCa
DN 20 25 32 40 50 65 80 100 | 150 | 200
BW, n/umn | 0,003 | 0,005 | 0,008 | 0,01 | 0,02 | 0,03 | 0,05 | 0,08 | 0,2 0,3

BHUMAHUE! [lpu npeBbieHnn pacxoga 3HadeHus Q3 dopmmpyeTca guarHocTuye-
ckoe coobuieHne S12, a npu npeBbILEeHUN NpeaesibHON BbIXOQHOM Ya-
ctotbl 2000 Ny - S11 (cm. Tabn. 2.7).
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B pexume Komnapamop Ha BbIXxofe U3MEHAETCS NOrm4eckuin ypoBeHb Npu n3ameHe-
HUWN pacxoda MeHblue unu Bonblue ycTaHOBNEHHOro nopora. Mo ymonyaHuio yctaHas-
nueaeTcs nopor 0 M3/4, TO ecTb hakTUYEeCKM onpeaenseTcs HanpaBneHue noToka name-
pPAEMOU XNOKOCTMU.

B pexume fJuazHocmuka Ha Bbixo4e U3MEHAETCS NOrMYeckui ypoBeHb Npu BO3HUK-
HOBEeHUW CcobbITUS AMarHOCTUKW. HacTponka pexuma npousBoauTcs vyepes MeHo 5.3.5
Hacmpodku / UmnynbCcHbIU 8bix00 / [JuaecHOCMUKa.

MoaknyeHne KOHTaAKTOB UMMYbCHOroO Bbixoda (F+/F-) cnegyeT Npou3BoanTb C yyé-
TOoM nonsipHocTu (puc. 3.20).
2.4.4. TlanbeaHu4ecku pa3esi3aHHbIlU uHmepdgeltic RS-485

KoMmyHMKaunoHHbIn nHtepdenc RS-485 (puc. 2.110wmnbka! MAICTOYHUK CCbINKN He
HanpgeH.) obecneymBaeT CBA3b B rpynne M3 HECKONbKMX abOHEHTOB Ha pacCcTosiHue [0
1200 m.

MpoTtokon nepegayn Modbus RTU, ckopoctb oT 1200 go 115200 boa, napameTpbl CBS3U
yCTaHaBnNuBaloTCs Yepes nHtepdenc onepartopa (cMm. Tabn. 2.5) unu cepsucHoe lMO.

Uenb |- ) .
RS485/A| 5 o

RS485/B| 4 M BRS-485
RS485/G| 3

PucyHok 2.11 MNoakntoveHne nHtepdenca RS-485

[nsa ysenuyeHnsa ganbHOCTM CBA3M MOryT UCnonb3oBaTtbes nosToputenn RS-485. MNu-
TaHWe BbIXOOHbIX Lenen nHtepdenca ocywecTBNAeTcsi OT BCTPOEHHOrO ranibBaHN4ecku
pa3Bsi3aHHOro MCTOYHUKA NuTaHus. Mpu paboTe Ha BbICOKMX ckopocTaX (Bbiwe 19200 6op)
unu npu gnvHe kabens 6onee 30 MeTPOB pekoMeHAyeTCs UCNONb30BaHME BblAeneHHOM
BUTOM Napbl C COBCTBEHHBLIM 3KPAHOM, KOTOPbIN 3a3eMISIETCH CO CTOPOHbI MPUEMHUKA.

2.5. ApX1B U3aMepeHnn u XXypHas cobbITuUn

Pacxogomep nmeeT KonbLEBOW apXuB M3MEPEHHbIX AaHHbIX rnybuHon 8192 3anucwu.
MeTKon BpeMeHU CAy>XUT BpeMsi HapabOoTKK, Nepuoa apxXmBnMpoBaHNA NporpammMmpyeTcs
ot 15 go 1440 mMuHyT, No ymon4daHuto 60 MuH. B apxmB 3anucbiBatOTCA HaKOMNSIEHHbIE
0OBEMBI, MMHMMASbHBIN N MaKCMMasbHbIM pacxodbl 3a Nepuos apxveBauun, Tekylimne
3Ha4YeHus pacxoga, CKOPOCTWU, NPOBOAUMOCTU, donarn cobbITUNA.

Pacxogomep MeeT HeCTUpaeMbI XXypHan CoObITUIA, B KOTOPbIA 3aHOCATCSA aHHbIE
00 M3MeHeHUM napameTpoB, OTHOCALLUMXCHA K UBMEHEHMNIO METPOSIOMMYECKNX U IKChya-
TauMOHHbIX NapameTpoB. XKypHan cobbitun nveet rnybuny 1 024 sanucu. MNMocne ncyep-
naHnsa rnybuHbl XXypHana 6rnoknpyeTca BO3MOXHOCTb 3anMcu HOBbIX MapamMeTpoB U Bbl-
BOOUTCA guarHoctuyeckoe coobuieHne M1 — «3anucb B 3alUMLLEHHBIN XYpHan HEBO3-
MOXHa». Heobxoaumo obpaTuUTbCs B CEPBUCHBIN LEHTP WU Ha 3aBOL-NPOU3BOAUTENb.

Mpn OTKNOYEHUN NUTAHUS CHETYMKA XKYPHAN N apXUB COXPaHSIOTCS B 9HEProHe3aBu-
CMMOW NaMATK B TeYeHMe Cpoka cnyxbbl npubopa.

UTeHne cooepXMMOoro XXypHana v apxmea pacxogomepa npou3BOAUTCS C MOMOLLbHO
MO «ApxuBaTop», OAOCTYMHOrO AN CKaymBaHusa ¢ odumumnanbHoro camta http://termo-
tronic.ru.
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2.6. UHTepcenc oneparopa

Pacxogomep umeeT mHTepdenc onepartopa And HACTPOMKN U KOHAUIYpPUPOBaHUS
pacxogomepa. Intepdenc coctont n3a OLED-gucnnes n Tpex KHOMokK, paboTaroLmnx ye-
pe3 cTekno nepeaHen Kpbiwkn UM,

2.6.1. Knasuamypa

YnpasneHne npnbopom OCyLLECTBNAETCA NYTEM KPATKOBPEMEHHOIO HaXKaTUSA KHOMOK
NUnn nx KombmnHauun. PyHKUNMOHANBbHOE Ha3HAaYeHMEe KHOMOK onucaHo B Tabn. 2.4.

Tabnvua 2.4 PyHKUMOHANbHOE Ha3Ha4YeHMEe KHOMOK

KHomku 3HayeHune
+ MeHto - nepemeLleHne Kypcopa BBEpPX MO CNUCKY Bbibopa.
( ) Mpu BBOAE TEKCTA M YnCen - YBENMYEHNE NnapameTpa Ha onpe-
OEeNéHHOoe 3HaYeHne, nepemMeLLeHe Kypcopa BBepX No CNnUCKy
(BBEPX / MJTKOC) BLIGOPA.
- MeHto - nepemeLlLeHne Kypcopa BHU3 Mo CNUCKy Bbibopa.
( ) Mpu BBOOE TEKCTA U YMCen - YyMEeHbLUEeHNe napameTpa Ha ornpe-
AENEHHOE 3HaYeHne Unn nepemeLLeHne Kypcopa BHM3 no
(BHN3 / MAHYC) cnucky Bbibopa.
( 5 MeHIo - nepemMeLLeHne Ha crneayoLwmnin (HKHUI) YPOBEHD.
Mpu BBOAE TEKCTA M Yncen - NoATBEPXKAEHME BbIOOpa 1 BbIXO4

(BBOL / ENTER) |13 pegaktopa c coxpaHeHvem napametpa.

Q g‘) MeHto - nepemMeLLeHe Ha NpeabliayLWnin (BEPXHUI) YPOBEHb.
Mpn BBOAE TEKCTA M YMcen - oTMeHa Bblibopa u Bbixog 6e3 co-

(Bb|xo'[|| / ESC XpaHeHuna napamMeTpa.

2.6.2. [Qucnneu

MHTepdenc pacxogomepa COCTOUT U3 MaBHOMO 3KpaHa, dKpaHa rMaBHOMO MEHKO U
9KpaHOB, MOAYMHEHHBLIX NoaMeHI0. Kaxkabi 3KpaH MHTepdenca nmeeT BEPXHIOK CTPOKY,
KOHTEKCTHO OMUCbIBAIOLLYIO COAEPXKaHME AKpaHa: 3aronoBoK, MUKTOrpaMmbl Hanmyns ob-
MeHa, 3Ha4ka gMarHoCTukM (Npu Hanudnm cobbITUn), a Takke NUKTorpammy goctyna. loa
BEPXHEWN CTPOKON HaxoauTcsa obnacTtb AaHHbIX, 0TobpaxatlLasa BENUYMHbI U3MepPAEMbIX
napamMeTpoB U NOLMEHIO.

3aronoBok O6mMmeH Tun cobbITUS
PITERFLOW T3 [ x)
CobbiTHe 34 850
OVarHoCTUKN

F20 Q, m’h

PucyHok 2.12. Obwas CTpyKTypa aKpaHoB
Mpn HannumMm cobbITUIA ONArHOCTUKM Ha HWXKHEW CTPOKE MHAULMPYHOTCS BCMMbiBato-
Lwme koAbl cobbITun (40 5 OQHOBPEMEHHO).
Hapsagy c pesynbtatamm u3MepeHUn M napameTpoB HaCTPOWKW, Ha 3kpaHe Cu-
cmewmalllpubop/Bepcus MO oTobpaxatTcs HoOMep Bepcun (MOeHTUGUKALMOHHBIA HO-
mep) MO n undposon ngeHtudmnkatop NO (KOHTpoOnbHasa cymma).
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maBHoOE MEHI0
[wnarHocTuka

Cucrtema [ 3

Hdoctyn
HacTpouku

Cucrema
Mpnbop
[ Bepcusi MO 114

WcTopus MO
Peseps.konus

Bepcua NO

Piterflow @— Homep Bepcun MO
KC: (DOAS Undposon ngentudukatop MO

PucyHok 2.13. Havkaums Homepa BEPCUN U KOHTPOSbHOM CyMMbl BCTpoeHHoro MO

2.6.3. [naeHbIlU 3KpaH

Mpwn BKIOYEHMM pacxogoMepa Ha akpaHe byaeT oToOpaXkEH rnaBHbIN 3KpaH npubopa.
3aronoBoK rnaBHOro akpaHa cogepxut geckpuntop HART (NyHKT meHio 5.5), koTopbIv
yKasblBaeT NpuHagnexHocTb npubopa Kk onpeaenéHHoMy TEXHOSTOrMYeCKoMy npoleccy,
HarnpumMep, ero MecTononoXxeHue.

HacTporka rnaBHOro akpaHa HaxoguTca B MeHi WHTepdenc onepatopa/l naBHbIN
9KpaH. [NaBHbIN 3KpaH MOXET MNoKasbiBaTb 40 4X O4HOBPEMEHHO U3MEHSIOLWMNXCS Napa-
MEeTPOB, KaK Noka3aHo Ha pUCyHKax 2.14-2.16.

PITERFLOW T3 PITERFLOW T3

34.850

Q, m*h

PucyHok 2.14 [naBHbI 3KpaH B pexxume PucyHok 2.15 MnaBHbIM 3KpaH B pexnme nH-
MHOMKaLUMM ogHOro napameTpa AnkKauum napameTpa C LWKanon-ructorpam-

PITERFLOW T3

PucyHok 2.16 MaBHbIN 3KpaH B pexumMe MHauKaumm YeTblipex napameTpoB
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2.6.4. [nasHoe MeHIo

M3 rmaBHOro akpaHa no Haxatuto Enter MoxxHO nepenTn B rmaBHoe MeHio. C npaBon
CTOPOHbI 3KpaHa nokasaH ckponnbdap ans nepebopa aKkpaHoB.

MaBHOE MEHIo KHonkn O obecneunBaioT nepemetieHune
Mamepenus BBEpPX-BHM3, N0 ESC npoucxoauT BO3BpaT K rnas-
pUBop HOMY 39KpaHy, no Enter npoucxoguT nepexon K
[lnarHo 3 BbibpaHHOMY akpaHy. B gaHHOM crniyyae npo-
o C<§| n3ongeT nepexos K akpaHy MamepeHus.
q— g.'. PucyHok 2.17. [naBHOE MEHI0
NamepeHus Esc Mo Esc npoucxoguT BO3BpaT B [faBHOe
Pacxon MeHto, no Enter nponcxoanT nepexos K BblbpaH-
4 850 HOMY nogmeHto. B gaHHom crniydae no Enter npo-
acc.pacxos n3onget nepexon K akpaHy Mamepenusa / Pacxog.
S 2o ( 4§| PucyHok 2.18. OkpaH N3amepenuns

(5 ( 'l', B 3TOoM 3KkpaHe nonb3oBaTento AOCTyneH
Esc TONMBbKO MPOCMOTP TeKyLlel BENMYMHbI pacxoaa,

Pacxog, m*/h ©
npu HaXkaTum NLOBON KHOMNKN B 3TOM U NOAOBHbIX

e . 3KpaHax npoucxoauT BO3BpaT K npeablayliemy
U YPOBHIO MEHIO.
PucyHok 2.19. OkpaH U3amepeHus / Pacxog
2.7. M3meHeHne 3HaYeHNA napamMeTpoB

Bo3MOXHOCTb M3MeHeHWsi napameTpa oTobpa)kaeTcs WHBEPTMPOBAHHbLIM Bblaerne-
HMeM (KypcopoM). [ns pasHbIX TUMOB NapaMeTpOB MEHI0 NnpeanaraeT pasfnyHble cro-
cobbl pegakTMpoBanus. MukTorpamma fgi 03HaYaeT YTo pacxoJoMep HaxoauTcs B pe-

XUMme 3almnTbl OT UBMEHEHUS NapameTpoB, E - N3MeHeHns paspelleHbl. OTKNYeHne
3aLWMThbl NPOM3BOANTCA B NyHKTE MeHto [Jocmyn | Beod napornis.

2.7.1. BbI6bop u3 cnucka

B cnyyae BbIObOpa Benu4ymMHbl NapamMeTpa U3 Cnucka, 3To BbIMMSAUT Kak BblOop noa-
MeHto. [pn Bxoae B 3KpaH, HadanbHasa No3nunsa yctaHaBnmMBaeTCsl B COOTBETCTBUM C Te-
Kywien BennumHon napametpa. KHonkun @ © obecneunBatoT nepeMeLLeHne BBEPX-BHN3,
no Enter nponcxoauT coxpaHeHne BbIOOpa 1 BO3BpaT K nNpegblaylemMy akpany, no Esc
npoucxoauT Bo3BpaT 6e3 coxpaHeHus.

Tect
OBbikn <+— 3aBOACKasa yCTaHOBKA m

3.25 mA <— Kypcop

® 4 mA <«— Tekyliana ycTaHOBKa
8 mA v

PucyHok 2.20 Beibop 13 cnucka
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2.7.2. PedakmupoeaHue napamempa

MapameTpbl 4Ns n3aMeHeHUn BbibMpatoTcst B MeHo HacTtpouiku. MNMocne Bbibopa Tpeby-
€eMOoro napamMeTpa, Hanpumep, Beca umMnyrnbca, HeobxoauMOo HaxaTb KHOMNKy Enter.

[maBHOE MEHK
[wnarHocTtuka

Biixog 4-20 mA
HART

Mn.BbIXOA o
Bec umnyneca

O dpPdlTOp

Bec umnynbca, M o

0.2[l0 [oK]

0.700 3aBoackas yctaHoBka —» [
0.001 ... 9999 [onyctumelit gnanasoH—e[ ]

PucyHok 2.21 PepaktnupoBaHue 3Ha-
YeHusa napamMeTpa

Mpn atom nNpmnbop nepexoanT B pexum pe-
AAKTMPOBaHNA, B KOTOPOM KHOMkn @O obecne-
4YMBalOT NepemMeLleHne Kypcopa no paspsgam
3HaveHus napameTpa. HesanonHeHHbIe No3nunn
oToGpaxatoTcst CMMBOSIOM * (3B€3go4ka). [Nocne
BblOOpa paspsga Ans U3MEHEHUS MO HaXaTuio
Enter nponcxoguT nepexon B peXXmmMm M3MeHeHUs
BbIGpaHHOro cMmBona (MnNn NOSIOXKEHUSA TOYKK), B
KOTOpOM KHOMkn @O obecneumsBaloT yBenunde-
Hue/ymeHblLUeHNa BblbpaHHOro paspsiga. Name-
HeHne uKcMpyeTCa NOBTOPHbIM  HaXaTuem
Enter. lNo Esc npoucxoauT BO3BpaT B pexum
Kypcopa 6e3 coxpaHeHus1.

MO OKOHYaHUM N3MEHEHNSA KypCOp YCTaHaBMu-
BaeTcs Ha kHonky «OK» n HaxmmaeTcs Enter.
[MponcxoouT npoBepka BBEOEHHOrO 3HayeHus,
NpW KOPPEKTHOM 3HAYEeHUU NPOMCXOOUT 3anucb
HOBOro 3HayeHWs WM BO3BpaT B Mpegblayliee
MEHI0, MPU HEKOPPEKTHOM 3Ha4YeHUU BbIBOAUTCSH
noackaska.

[lononHuTenbHO Ha AUchnen BbIBOAATCS 3Ha-
YeHUs1 3aBOACKOM YCTAHOBKM napameTpa 1 gony-
CTUMbII AnanasoH AN KOHKPETHOro napameTpa.
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2.8.

CTpyKTypa MeHI0 pacxogomepa

CTpykTypa MeHI0 pacxogomepa npeacrasneHa Ha puc. 2.22 n onucaHa B Tabnuue 2.5.

2.1 CobbiTna

2.2 Bbixop 4-20MA

2.3 V nutaHms

2.4 Temn. paTumnka

2.5 NposoanmMocTb

2.6 CnyxebHas

1.1 Pacxon

1.2 Macc. pacxop,

1.3 CkopocTb

1.4 Cymmatop 1

1.5 Cymmarop 2

1.6 Cymmatop 3

6.1 TnaBHbIN 3KpaH

6.2 S3bIK

6.3 ABTOBbIXOA,

6.4 Tect

6.1.1 NHoukaums

2

IOunarHocTtmka

M3mepeHus

6
UHTepdernc
onepaTopa

3

Cuctema

[[naBHbIN

Hactporku

5.1.1 Otceuka

6.1.2 3aronoBok

5.1.2 EnmHUUbI n3Mm.

i

6.1.3 MNapameTtp 1

5.1.3 Cumynsiums

5.1 Pacxop,

6.1.4 0% wkansl

5.2 ®unetp

{J

6.1.5 100% wkanbl

5.5.1 Nndopmaums

5.3 Nmn. BbiXon,

6.1.6 ®opmar 1

5.5.2 Kopotkuii agpec

5.4 Bbixon 4-20MA

6.1.7 MNapameTp 2

5.5.3 lMpeambyna

5.5 HART

6.1.8 ®opmar 2

554 Tar

5.6 [uarHocTuka

6.1.9 MapameTp 3

5.5.5 Jeckpuntop

5.7 Cbpoc cymM. 3

6.1.10 ®opmart 3

6.1.11 Mapametp 4

6.1.12 ®opmar 4

5.8 TnoTtHoCTb

3.1 NMpubop

3.2 Bepcua NO

3.3 WUctopmsa MO

3.4 Pe3eps. konus

3.4.1 3aBopackue ycT.

3.4.2 Konua 1

3.4.3 Konusa 2

4.1 Beop napons

4.2 CmeHa napons

4.3 3aKpbITb BOCTYN

5.2.1 JemndupoBaHue

5.2.2 TlocTosHHas

5.2.3 mn. unbtp

5.2.4 3apepxka

5.2.5 Mopor ckopoctu

5.3.1 Bec umnynbca

5.3.2 Pexxum Bbixoaa

5.3.3 lMonapHocTb

5.3.4 Komnapatop

5.3.5 [OuarHocTtuka

5.3.6 Crabunusaums

5.6.1 Tycras Tpyba

5.6.2 dnexTpoppl

5.6.3 OctaHoB

5.6.4 Pazpbis

5.9 RS-485 5.3.7 Cumynsauus
5.10 ApxuB ”
5.4.1 Cumynsauua
5.4.2 CurHan aBapum
5.4.3 Pacxon 4 MA
5.9.1 Appec 5.4.4 Pacxopn 20 MA

5.6.5 YTeuka (nopor)

5.9.2 CkopocTb

5.6.6 Yteuka (anur.)

5.9.3 YéTHocTb

5.9.4 Cron-6uThl

PucyHok 2.22 Obuwlas cTpyKTypa MeHIo pacxogomepa
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Tabnuua 2.5 CTpykTypa napaMeTpoB MEHK MHTepdenca nonb3oBartens

1 N3amepeHus

1.1 Pacxon

Tekywmii pacxon, M3/

1.2 Macc. pacxoa

MaccoBbi pacxog, T/M

1.3 CkopocTb

PacuyéTtHas ckopocTb cpeapl, M/c

1.4 Cymmatop 1

OTobpakeHne HakonmneHHoro o6bLEMa B NPsiMOM
HanpasneHun, m°

1.5 CymmaTop 2

OTobpakeHne HakonneHHoro o6bLéma B obpaTHOM
HanpasneHuu, m°

1.6 CymmaTtop 3

Cymmartop nonb3oBatens. Hapalwueaetca ogHoBpe-
MeHHO ¢ CyMmmMaTopoMm 1, MOXeT ObiTb COpOLLEH MOSb30-
BaTenem (MeHio. 5.7), w3

2 [lnarHocTuka

2.1 CoOblTng

OTobpaxkeHune TekyLmnx gnaroB ANarHOCTUKMN.

2.2 Bbixog 4-20 mA

OTobpaxkeHne BbIXOAHOro Toka, MA

2.3V nutaHu4

OTobpaxeHne HanpsbkeHusa NuTaHusa npoueccopa (3,3 B), B

2.4 Temn. gaT4yuka

OTobpaxeHue TemnepaTypbl MHAYKTOPA, °C

2.5 lNMpoBognmocTb

e [IpoBogumocTb cpeabl, uS/cm
e ConpotusneHue anektpoaos R1/ R2, kOm

2.6 CnyxebHas

NHpopmauma ans pemoHTa

3 Cucrema

3.1 Mpnbop

OTobpaxkeHne peKkBM3MTOB YCTPOMCTBA:
e HaMMeHOBaHMe pacxogomepa
® CepunHbI HoMep (s/n)
e npounssoamntenis TERMOTRONIC
e HapaboTka, 4yac : MuH

3.2 Bepcusa MO

OTobpaxxeHune Bepcun BctpoeHHoro NMNO: Homep Bepcum
(noeHTUdurKaumMoHHbIn Homep) MO 1 undpoBon MAEHTH-
dukaTop NO (koHTpoOfbHas cymma).

3.3 Uctopuna MO

3.4 PesepBHas konus

Pe3epBupoBaHne HacTpoek

3.4.1 3aBoackue ycT.

BosBpar k 3aBoackum yctaHoBkam OTmeHa / BocctaHoBUTD

3.4.2 Konuna 1 e CoOXxpaHuTb
e BoccraHoBuTb Bce (napameTpbl UM+ JATHUHUK)
e BoccraHosutb UMM (Tonbko napameTtpbl JATUMKA)
e Ypaanutb

3.4.3 Konuna 2 CoxpaHntb

BoccraHoBuTb Bce (napameTpsbl UM+ JATHUK)
BoccTtaHoButb UMM (Tonbko napameTpbl JATHNKA)
Ypanutb
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4 [ocTtyn
4.1 Beog napons PaspelueHne gocTtyna K u3mMeHeHuo napameTpos
4.2 CmeHa napons MponsBoauTcs cMeHa CTaporo napons Ha HOBbIM
4.3 3aKkpbITb 4OCTYN 3aKpblBaeT AOCTYN K UBMEHEHUIO napameTpos. [nga oT-
KpbITMS — HEOH6XOAMMO NOBTOPHO BBECTM NMaposib

5 Hactpowkn

5.1 Pacxopg

5.1.1 OTtceuka OTtceuka pacxoga no ckopocTu. [inanasoH 3HayeHun ot 0
00 9,999. Npu ckopoCTn cpeabl MEHbLLE OTCEYKU pacxos,
npupasHmeaeTcs K 0. Mo ymonyanuio 0,03 m/c

5.1.2 EanHnubl n3m. Bbi6op eauHULL nsmepenusa pacxoaa: mM3/4, n/d, n/mMuH, nic

5.1.3 Cumynaums Cumynsaums pacxoga Ha ANCKPETHOM M TOKOBOM BbIXO-
nax. Pacxoq orpaHMyeH MakcumMarsibHbIM pacxogom
Q4=+0Q3x1,25

5.2 dunbTp
5.2.1 demncmpoBaHme e ABTO (MO yMON4aHuto)
e BpyuHyio
5.2.2 lNocTosiHHas [MocTosiHHas BpeMenu T punbTpa. (Tonbko Ana BpyyHyo)
(Damping) [nanasoH 3Ha4yeHun 0,01 = 100
5.2.3 mnynbCHbI e OrTkn.
unbTp e ABTO (N0 yMONYaHUo)
e BpyyHyto
5.2.4 3apepxka YcTaHaBnmBaeTcs 6onbLue AnMTeNbHOCTM BblIOpOCOB.
(Dead Time) [nana3soH 3HaveHun 0,1 + 10 ¢, No ymonyaHuio 1
5.2.5 lNpepen ckopo- | OrpaHnyeHne amnnuTyabl BbIGPOCOB - YEM MEHbLLE 3HaYe-
cTn HVMe, TEM MeHbLLEe aMnnnTyaa.
(Rate Limit) [HenctByeT TONbKO Npu ycTaHOBKe Bpy4Hyto.

AvnanasoH 3HayeHuni 0,01 + 100, no ymon4yaHuio 1
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5.3 imMnynbCHbIN BbIXOA

5.3.1 Bec umnynbca,
nnTp

Bec nmnynsca 4yacToTHO-MMMNYNbCHOrO BbIXxo4a B npeae-
nax ot 0,001 go 9999. 3Ha4yeHUs No yMonyaHuio npmee-
JeHbl B Tabnuue 2.3

5.3.2 Pexum Bbixoga

Bbibop pexunma anckpeTtHoro Bbixoaa (cm. Tabn. 2.2):
Mo moaynto (No ymonyaHuio);

[Mpamon - B NpAMOM HanpasreHuu;

O6paTHbIn B 06paTHOM HanpaBneHuu;
Komnaparop;

[narHocTuka.

5.3.3 MNonsipHoCTb

npsiMast, akTuBHbIA ypoBeHb 0 (3aMKHYT);
® VHBEpCHas, aKTUBHbIN ypoBeHb 1 (Pa3OMKHYT)

5.3.4 KomnapaTtop

Mopor komnapaTopa, NPy KOTOPOM MPOUCXOAUT U3MEHE-
HMe YPOBHS ANCKPETHOro Bbixoda. Mo ymonyaHuio paBeH
0, YTO COOTBETCTBYET ONPEAENEHNIO HANPaBeHNs NoToka

5.3.5 [narHoctuka

CpabartbiBaeT no cobbiTnam n3 Tabn. 2.5.
e ®aTanbHble ownbku (F)
e Owwubkn n npegynpexgeHus (F+M)
e Bce

5.3.6 Ctabunusauums

MoBblwaeT cTabnnbHOCTb YaCcTOTbl MMMYJIbCOB, HO BHO-
CUT 3a0€epXKy (kaK y hmnbTpa pacxoga).

e Bbikn (No ymonyaHuio)

e Bkn

5.3.7 Cnmynsums

(DOpMI/IpOBaHI/Ie Ha MMNyJribCHOM BbIXo4e 3Ha4YeHUN Ya-
CTOTbI:

Bbikn. (Mo ymonyaHuio)
400 Ny

1000 My

2000 Iy,

Mo ncteyenuno 10 MUHYT Unn Npu Bbixode 13 MeHto TecT
ANCKPETHbIN BbIXO nepexoauT B paboyee COCTOsIHME.
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5.4 Bbixog 4-20 mA

5.4.1 Cumynauma

dopmMmpoBaHue Ha aHanoroBOM BbIXO4e 3HaYeHUN Toka:
e Buikn.

HAY (HWKHUIM aBapuiiHbIN ypoBeHb = 3,6 MA)

4 A

8 MA

12 MA

16 MA

20 VA

BAY (Bbicokui aBapuiiHbIn ypoBeHb = 21 MA)

Mo ncreyenunto 10 MUHYT NN Npu BbIXoAe U3 MeH TecT
TOKOBbIN BbIXOA NepexoanT B pabovee coCcTosHNe

5.4.2 CurHan aBapumn

YcTaHOBKa YPOBHS BbIXOAHOIO TOKa, KOTopbI byaeT
YCTaHOBIIEH NPWY BO3HUKHOBEHUW aBapUNHON CUTYaLUMN:

e Bbikn. (no ymonyaHuio)
e HAY (3,6 MA) - HU3KMI aBapUIHbLIN YPOBEHb
e BAY (21 MA) - BbICOKMIN aBapUHbIA YPOBEHb

5.4.3 Pacxopn 4

YcTaHoBKa BENMYMHBI pacxoda, KoTopbin ByaeT cooTeeT-
CTBOBATb BbIXoAHOMY TOKY 4 MA. o ymonyaHuto paseH O.
CootBeTtcTtByeT yctaHoBke LRV (Lower Range Value).

5.4.4 Pacxop 20

YcTaHoBKa BENUYMHBI pacxoa, KOoTopbln ByaeT cooTBET-
ctBoBaTtb Toky 20 MA. 1o ymonyaHuio yctaHaBnmBaeTcs
pacxog Q3.

CooTtBeTtcTtByeT ycTaHoBke URV (Upper Range Value)

5.5 HART (Cm. gokymeHTauuio HART)

5.5.1 IHdpopmauums

Device Type Code: OXE482

Device ID: 0x000001(cepuviiHbl HOMEP)
Manufactered: Ox611F

HART Version: 7

Date: xX.XX.XX

5.5.2 KopoTkun agpec
HART

YcTaHoBKa «KOpPOTKOro» agpeca ycrtpouncrtsa. o ymon-
yaHuto 0. lnanasoH 0 + 15.

BHUMAHWE! Npwn ycTtaHOBKe agpeca otnimyHoro ot 0 B
npubope ycTaHaBNMBaeTCs MHOFOTOYEYHbIN PEXUM C
PUKCMPOBaAHHBIM 3Ha4YeHneM Toka 4 MA.

5.5.3 lNpeambyna

HacTpolika yncna npeambyn B OTBETHOM COOBLLEHNN
ycTpouncTsa. [lnanasoH HacTpouku ot 5 go 20.

5.5.4 TEl

YHukanbHbi naeHTudmnkatop HART-npeobpasoBaTens

5.5.5 [leckpuntop

Mpocmotp HART-geckpuntopa npeobpasoBarens, oTob-
paxaeMblin Ha 3KpaHe nHTepdenca.




NMATEP®JIOY T3

PykoBoacTBO No akcnsnyataumm 28

5.6 [lnarHocTuka

5.6.1 MNycTasa Tpyba

YcTaHoBKa nopora onpegeneHuns nycton Tpyobl. Peko-
MeHayemoe 3HadveHue 50 (uS/cm).

Hwvana3soH HacTtpounkn 0 + 500, no ymonyanuio 50.

"0" - OTKNIOYaEeT KOHTPOSb NycTon Tpy6bl. Mpn n3amepe-
HUKU cpep ¢ NnpoBoaUMOCTLIO MeHee 10 uS/cm npuv yBenu-

YEHHbIX LYMaX N3MEPEHUIN PEKOMEHAYETCS OTKIIOUYNUTD
onpeneneHne nycrom Tpyosbl.

5.6.2 OnekTpoapl

YcTaHOBKa nopora 3arpsi3HEHNS 3NeKTPoaoB.
[wnanasoH HacTponku 0 + 25, no ymonyanuio 15.

0 oTkNtOYaeT ANarHoCTMKY. YCTaHOBKa ENCTBYET B Ana-
nasoHe nposogumocTtn ot 300 go 20 uS/cm

5.6.3 OcTaHoB

Pacxoa MeHbLLe oTceuku HenpepbIBHO B TeYeHne 3afaH-
Horo BpemeHu. [nanasoH 0 + 255 muHyT, 0 oTknovaeT
cobbiTre (Mo ymMornyaHuio)

5.6.4 PaspebiB

Pacxon nmeet 3HauyeHue 6onblue nopora HenpepbIBHO B
TeyeHue nony4yaca. [Nopor cpabaTtbiBaHUSA 3ajaeTcs B
npoueHTax oT 3HadeHusa Q3, ananasoH 0 + 100%,

0 oTkno4aeT cobbiThe (N0 YMOSTHaHUIO)

5.6.5 YTeuka -nopor

YTeuka - cpea He ocTaHaBnMBanach B TedeHne 3afaH-
Horo BpemMeHu. lNopor cpabaTbiBaHNA 3agaeTcs B Npo-
ueHTax oT 3HadeHnsa Q3, amanasoH 0 + 100%,

0 oTkno4yaeT cobbiThe (N0 YMOSTHaHUIO)

5.6.6 YTeuka-gnur.

Bpemsa cpabartbiBaHus, gnanasoH 0 + 255 yacos, no
ymornyanuo 24. 0 oTknoyaeT cobbiTue

5.7 Cbpoc cymm.3

C6poc 3Ha4eHus cymmaTopa (Cymmatop 3)

5.8 MnoTtHocTb, T/M3

BBoa 1 npocMOTp 3HAaYEHNA NIIOTHOCTN U3MepPSEMOK
xuakocTn. Mo ymonyanuio p= 1.000 1/m3
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5.9 RS-485

5.9.1 Agpec

Anpec B cetn 1 + 247, no ymonyanuio 1

5.9.2 CkopocTb, 604

YcTaHoBKa ckopocTn obmeHa
e 1200

2400

4800

9600 (no ymonyaHuto)

19200

38400

57600

115200

5.9.3 YéTHoCcTb

HeT (no ymonyaHuio)
YETHLIN
HeyéTHbIN

5.9.4 Cton-out

1 (no ymonyaHuio)
o 2

5.10 ApxuB, MUH

Bblibop AncKpeTHOCTM 3anucKn AaHHbIX B apxmee. dunana-
30H 0T 15 oo 1440 MnHyT, No ymon4danuto 60
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6 VIHTepdenc onepatopa

6.1 naBHbIN 3KpaH

6.1.1 MHonkaumsa

HacTpolika Buga otobpaxkeHusi rmaBHOro akpaHa. Ha
rnaBHOM 3KpaHe oTobpaxaeTtcs:

1 3Ha4YeHue (N0 yMON4YaHuto)

1 3HayeHue + WwkKkana
4 3Ha4vyeHus

6.1.2 3aronoBok

Heckpuntop (HART, No ymMonyaHuio Kak TUn npu-
bopa)
e T3l (HART)

6.1.3 MNMapameTp 1

BbiGop nepeMeHHoM, koTopasi 6yaeT BbIBOAMTLCSA Ha
3KpaH B kKayecTBe napameTpa 1:

Pacxopg (no ymonyaHuio)
CkopocTb

TokoBbIN BbIXO[,
Cymmartop 1

Cymmarop 2

Cymmartop 3

e MaccoBbli pacxog

6.1.4 0% wkanol

BBopg uncna, cootreetcrytowero 0% Lwkansl ong napa-
meTpa 1 (kpoMe CyMmMaTopoB).

6.1.5 100% wkanbl

BBopg uncna, cooreetcrytowero 100% wkanel anga na-
pameTtpa 1 No ymonyaHuio - 100% BenuunHel Q3

6.1.6 dopmart 1

BBoa uncna 3HakoB nocne 3ansaton gnga napametpa 1
[AwnanasoH 3HayeHur ot 0 o 4, no ymonyanuio 1.

6.1.7 NapameTp 2

Bbibop nepemeHHon, koTopas OyaeT BbIBOAUTLCS Ha
3KpaH B KayecTBe napameTpa 2:

Pacxopn

CkopocTb (Mo ymon4yaHuto)
ToKkoBbIN BbIXOA,
Cymmarop 1

Cymmartop 2

Cymmartop 3

e MaccoBbli pacxog

6.1.8 ®opmar 2

BBoa yncna 3HakoB nocne 3ansaton gnsa napametpa #2
[vana3oH 3HavyeHun ot 0 Jo 4, Nno ymon4yanuio 1.

6.1.9 lMNapameTp 3

Bbi6op nepemeHHoOM, koTOpasa byaeT BbIBOAUTLCSA Ha
3KpaH B KayecTBe NapameTpa 3:

Pacxopn

CkopocTb

ToKoBbIV BbIXOZ (MO YMOMYaHUIO)
Cymmartop 1

CymmarTop 2

Cymmarop 3

MaccoBbI pacxoq
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6.1.10 dopmart 3

BBopg ynMcna 3HakoB nocne 3ansaton Anga napameTpa 3
Anana3oH 3HaveHu ot 0 go 4, no ymon4yanuio 1.

6.1.11 lNapameTp 4

Bbibop nepemeHHon, KoTopas OyaeT BbIBOAUTLCS Ha
3KpaH B KayecTBe napameTpa 4:

Pacxopn

CkopocTb

TokoBbIN BbIXOA

Cymmatop 1 (no ymonyaHumio)
Cymmartop 2

Cymmartop 3

e MaccoBbIn pacxoq

6.1.12 dopmar 4

BBoa yncna 3HakoB nocre 3ansaton gna napametpa 4
[vana3soH 3HavyeHun ot 0 go 4, no ymonyanuio 1.

6.2 A3blK

A3bIK UHTEPdEenca

6.3 ABTOBbLIXO

ABTOMaTMYECKUI Nepexon K rnaBHOMY 3KpaHy npu oT-
CyTCTBMM paboTbl C KNnaBMaTypomn
e BbiknoyeHo.

e 10 MMHYT (NO yMON4aHmto)
e 30 MWHYT

6.4 Tect

lMpoBepka gucnnes Ha Hann4ne HencrnpaBHbIX MUKCENEN.
HacTpoliika CeHCOpPHbIX KHOMOK
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2.9. OwarHocTuka n camogmarHocTumka

Pacxogomep MmeeT NOCTOSIHHO AENCTBYIOLLYIO CUCTEMY CaMOANArHOCTUKM 1 OuarHo-
CTUKY ycnoBui akcnnyatauum (nateHT RU2529598) cooTBeTCTBYIOLWYIO pekoMeHaaumm
NAMUR NE107. B nonHom o6béMe HacTpouTb COOLITUA ANArHOCTMKM BO3MOXHO MNpw
nomowm MO «MUTEP®IIOY T. KoHdurypaTtop». [1pn BO3HUKHOBEHUN ANArHOCTUYECKOM
cuTyaumn Tnn cobbiTua oTobpaXkaeTcs B BEPXHEM MPaBOM Yriy aKpaHa B BUAE MUKTO-
rpaMmmbl. Tvnbl COOBLLEHUI ANArHOCTUKN NpUBEAEHbI B Tabn. 2.6.

Tabnuuya 2.6 Tunbl COOOLLEHUIN ANArHOCTUKMN

NHon-

Onuncanne (NAMUR) Hencteus
Kauus

A C... BoixogHou curHan BpeMeHHo | [pnbop ncnpaseH, HAMKALNA NCHEIHET

HeJencTBUTENEH (Hanpumep, Bbl- | MO OKOHYaHMM PaboTbl C YCTPONCTBOM
XOLHOW CUrHan CUMMynmMpoBaH B
pexume TecT)

ﬁ S... OTKMOHEHUS OT JOMYCTUMbIX Mpnbop ncnpaBeH, HeobxoanmMo ycTpa-
yCNOBWUI NPOLIECCa, YKasblBaloWme | HUTb MPUYNHY HECOOTBETCTBUS YCITOBUN
Ha BO3MOXHOCTb OLLUMOKM M3MEpEHUs| aKkcnyaTaumm.

ﬁ M... TpeboBaHune obcnyxunsaHua | Tekyliee coctosaHne npubopa Tpebyet
obcnyxmMBaHUA CO CTOPOHbI onepaTopa
NN CEPBUCHOMN CNYXObI.

o F... daTanbHas owmnbka Cuét octaHaenueaeTcs. Mpnbop Heunc-
npaBeH, TpebyeTcs OTNPaBUTb B PEMOHT B
CEPBUCHDBIN LLEHTP.

MepeyeHb BO3MOXHbIX NMPUYUH MOSIBIEHMS COOBOLLEHNA ANarHOCTUKM U OENCTBUS MO
NX yCTpaHeHWo NpuBeaeHsl B Tabnuue 2.7.

Mpn BO3HUKHOBEHUWN COOBLITU OMArHOCTUKM vepes3 BbicTpbid (No Esc) nepexon w3
rMaBHOro 3KpaHa onepaTtop MOXeT NPOCMOTPETb (MeHIO 2.1) Hanu4mne N onucaHne Teky-
LMX COObITUN.

Takke npocMoTp KogoB COObLITUM pocTyneH B MeHw [OuarHoctuka/CobbiTus

(pnc. 2.23).
Tun coBbiTnA

[MaBHOE MEHI0 A
M3amepeHus
Mpubop
OuarHocTuka
SocTyr KHonkn €@© obecneuymBaloT nuctaHue
[lnarHocTuKa A cnncka cobbitnun, no Esc nnm Enter npo-
CobbITns NCXOOUT BO3BPAT K BbILLECTOALEMY MEHIO

ACC.PacXon LHuazHocmuka.

QPO b

dTOp G PucyHok 2.23. NpocMOTp KOAOB COObITUI

CobbITHS A

S0 OneKTpoAbl 3arpsa3HEHbI
S2 UK 3NeKTPONPOBOAHOCTb
S12 cpenbl BHE AnanasoHa
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Tabnuua 2.7 CoobLieHns guarHocTmkmn (Koabl COBbITMIN) N 4ENCTBUA onepaTopa

Koa |MpnymHa cobbiTus [encTteus
OnekTpoapl 3arpsa3HeHbl / NpoBo-  |[pOMbITb 9NeKTPoAbl, MPOBEPUTL XUM. CO-
SO |auMOCTb cpebl HKe AonycTUMon [cTas cpedbl. [pn HeobXxoaMMOCTU NPOKOH-
CYyNbTUPOBATLCS C M3rOTOBUTENEM
3anucb B 3alUMLLEHHbIN )XypHan  |[TpOKOHCYNbTMPOBaTLCA C NpeanpUsaTUeM-
M1 |HEeBO3MOXHa No NpUYMHE 3anosiHe- MPON3BOANTENEM
HWSA, 3anpeT COXpaHeHUs HacTpoekK
MycTtas Tpyba Coo0bLLeHne ncyesHeT, Kak Tonbko Tpybonpo-
Bog Gyaet 3anonHeH. [NpoepuTb OTCyTCTBME
S2 CKOMMeHus rasa B MecTe YCTaHOBKU pacxoao-
Mepa, NPOBEPUTb XUM. COCTaB Cpeabl
HactpauBaeTtcsa B MeHi0 5.6.1
OTKa3 aneKTPOHUKM [MpoBepuTb COOTBETCTBUE HANPSXKEHUN MK~
F3 TaHWs 1 NPaBULHOCTL MOHTaXA, 3HajeHMe
TemnepaTypbl OKpy>KaroLlen cpeabl, nepe-
AaTb pacxogoMep B PEMOHT
M4 OtcyTtcTBME 3aBoACKOM pe3depBHON |CoxpaHUTe pe3epBHYHO KOMUKO 3aBOOCKNX
KOMuM HacTpoek HacTpoek
S5 LyHTMpoBaHMe anekTpoaoB OunCTUTb KaHan OT OTIIOXKEHMWI, NPOMbITb
anekTpoapl
lMepenonHeHue Bxona, BO3MOXHO |[1pOBEPUTL XMMUYECKMIA COCTaB Cpeapl,
g6 [PV MPOBOAMMOCTM CpeAbl HuXe y6eanTbCca B OTCYTCTBUM Ny3blper ra3a B )
A0MNYyCTUMOW MPU OTKIHOYEHHOM NMOTOKE UKW BKNIOYNUTL onpeaenieHne nycton
onpeaeneHnm nyctom Tpyool TpyOGbI
MO Mpu6op B pexxume HACTPOMKA  |YcTaHOBUTL NepeknioyaTent B NONOXEHNe
«LOCK» (puc. 2.5)
M10 |Meperpy3ka byctepa Toka YMEHbLIUTb YacToTy Nosns
Meperpyska 4acTOTHO-MMMYNbC-  |YBENUUUTbL BEC MMMYySbCca
M11 |Horo Bbixoga (4actoTta bonee
2000 Iu)
S12 |Pacxopn 6onblue HOMUHANbHOroO YMeHbLUTb pacxos
YTeuka [MporpammupyeTca nonb3oBaTesieM (MeHo
M14
5.6.5-5.6.6)
PaspbiB lMporpammumnpyeTcsa nonb3oBaTenieM (MeHo
M15
5.6.4)
M16 OcTaHoB npoToka lMporpammumnpyeTcsa nonb3oBaTenieM (MeHo
5.6.3)
C30 Pexum cumynauum unmn BHyTpeH- C_(_)o6u4eHV|e NCYE3HET, KaK TOSIbKO Npon3on-
Hero obcnyxunBaHus AET BbIXOA U3 pexuma.
M31 AnnapaTtHas owmnbka HART [MpoBepuTb 3MEKTPUYECKUIA MOHTaX, Hanu-
yme nutaHusa HART
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2.10. MapkupoBKa un nnombupoBaHue

Ha nepegHen naHenun Ul pacxogomepa ykasbiBarOTCS:
® TOBAapHbLIN 3HAK (PUPMbI-U3FOTOBUTENS;
® 3HaK YTBEpPXAeHWs Tuna cpeacrsa nsmMepeHus;

Mogudukaums, UCnosiHeEHME U OCHOBHblE TEXHUYECKME XapaKTepPUCTUKU pacxoo-
Mepa yKasaHbl Ha Wwunbaax gatdmnka n UM B cootBeTCTBUM C pUC. 2.2 1 puc. 2.3.

lMocne noBepkn pacxogomepa ycTaHaBnmBatoTca Nnombbl NOBEpPUTENS, 3aKpbiBato-
lwme OocTyn K koHdurypupoBaHuto UMM (cm. puc. 2.24). Nocne noakntoveHnsa pacxono-
Mepa nnoMobupyroTcs oUKCaTopbl, UCKIHYaoLWmMe BO3MOXHOCTb BCKPbITUS NepeaHen
KPbILLKM M KPbILLKM MOHTaXHoro otceka UMM (cm. puc. 2.25).

) Ins |
|
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PucyHok 2.24 lNnombuposaHue goctyna PucyHok 2.25 Nnombuposaxme kopnyca UI
K UIBMEHEHMWIO METPOSIOMMYECKN 3HaYU- N MOHTa)Horo otceka I
MbIX MapamMeTpoB

[Ana pasgenbHOro UCnosiHeHns nNNomMeupyeTcs Kpbilka KNeMMHOro OTCeka Aatyuvka
(c™m. puc. 2.26).

PucyHok 2.26 NnombupoBaHme KNeMMHOro oTceka AaTymka pasgefibHoOro UCNosIHEHUS
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3. MCNOJIb3OBAHUWE NO HA3SHAYEHWUIO

3.1. JkcnnyaTauMoHHble OrpaHU4YeHUsA
HanexHas paboTta pacxogomepa obecrneynmBaeTcs Npy BbINOMHEHUN B MeCTe ycTa-
HOBKM CrieayHLLMX YCIOBWIA:
e cobntogatTcsa HeobxoaMMble YCNOBUS 3KcnnyaTaumm (cM. pasaen 1.2.2);
e [OJfIHOE 3anofHeHNEe KaHana n3mMepsieMon cpeaow, He AoMycKkaeTcsl Hanm4ums Bo3-
nyxa;
e [aBlIEHUNE XNOKOCTM UCKIoYaeT obpasoBaHme ny3blpeli rasa B TpyGONpoBoae;

e Ha BXOJe M BbIXO[e AaTynka MMeroTcs NPsIMOSIMHEHbIE y4acTku Tpybonposoaa
HeobXxoaMMOWN ASTNHbI.

BHUMAHUE! 3anpelwiaeTtcs Ha Bcex aTtanax paboTbl C pacxogoMepoM KacaTbCs
3NEKTPOAOB, HAXOAALWMXCA BO BHYTPEHHEM KaHarne gaTyuka.

3.2. BbiGop Tunopasmepa pacxogomepa

Bbibop Tvnopasmepa pacxogomepa onpegenserca agnanasoHoM pacxonos B Tpy6o-
npoBoae, rae 6yaeT ycTtaHaBnmBaTbCs AaTtyumk (cm. puc. 3.1). Ecnv gnanasoH pacxoaos
ANs faHHoro TpybonpoBoga yknaabiBaeTcs B AnanasoH pacxogoB HECKOMbKUX TUMoOpas-
MepOB, TO OnpeaensiTb HYXXHbI TUNOpasMep PeKOMEHOYETCs, UCXOAS U3 ONTUMaribHOWN
CKOPOCTM Ha BxoAe pacxogomepa (1-2 m/c) n gonycTuMbIX NoTepb AaBreHus, C Y4ETOM
noTepb, UCMOb3yeMbIX KOHY30pa 1 anddysopa ans cornacosaHna DN pacxogomepa
n Tpybonposoaa.

3
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PucyHok 3.1. 'padouk 3aBUCMMOCTM pacxoda OT CKOPOCTU NOTOKa ANSA pasfiMyHbIX 3Ha-
yeHun DN
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3.3. MoHTax

3.3.1. MepsbI 6e3onacHocmu

K npoBefeHnto paboT No MOHTaxy (4EMOHTaXy) pacxogoMepoB 4OMNyCKatoTCs NOAro-
TOBIEHHbIE NULA, U3yYMBLUNE JOKYMEHTALMIO HA pacxogoMep, a Takke:
® VMeloLne NpaBo Ha BbIMNONTHEHNE AAaHHOIO BUAa paboT Ha 06beKTe YCTaHOBKM
pacxogomepa;

e VMeloLne OoNYCK Ha npoBeaeHne paboT Ha 3aNeKTPOyCTaHOBKAaxX C HaMNpsiKeHnem
no 1000 B;

Mpwn npoeegeHun paboT ¢ pacxogoMepoM OnacHbIMU hakTopaMu Ans YeroBeka siB-
nawTcs:

e HarnpsXeHune ceTn nepemMeHHoro Toka yactotom 50 [u;

e [asneHue B Tpybonpoeoae (4o 4 MlMa, B 3aBUCUMOCTM OT UCMNOSTHEHUS AaTHMKa);
e Temnepartypa paboyen xugkoctn go 150 °C;
[ J

apyrue aktopbl, cBA3aHHbIE C Npodunem un cneumdmkon obbvekTa, rae NPom3Bo-
ANTCS MOHTaxX.

B npouecce pa60T Nno MOHTaXy, AeMOHTaXy UM peMOHTY pacxogomMepa 3anpella-
eTCA.

e pPOU3BOAUTL NOAKIMIOYEHUS K PACXOA0MEPY NPY BKIMHOYEHHOM NMUTAHWUN;
e [1eMOHTa) pacxogoMepa 13 TpybonpoBoaa A0 NOMHOMO CHATUSA AaBrneHus Ha
yyacTke TpybGonpoBoaa, rae Npov3BoaaTcs paboThi;

® 1CMonb30BaTb HEUCTPaBHbIE MW HENOAKMIOYEHHbIE K MarncTpanu 3alimMTHOro 3a-
3eMIIeHNs ANeKTpopaanonpunbopbl N 3NEKTPOUHCTPYMEHTDI.

3.3.2. [lodzomoseka Kk MOHMaXy

TpaHcnopTUpoBKa pacxoaoMepa K MECTY MOHTaXa [0IMKHa OCYLLECTBMNATLCA B 3aBO/-
ckoii Tape. [Nocne TpaHCNopTMPOBKM pacxoJoMepa K MecTy YCTaHOBKM Npu oTpuuaTtenb-
HOWM TemnepaType U BHECEHMUS ero B NOMELLEHME C MOMOXUTENBHON TemnepaTypoi Bo
nsbexaHve KoHOeHcalun Brnarm Heobxoaumo BbiAepXaTb PacxoJoMep B YMNaKOBKE He
MeHee NATU YacoB.

Mpu pacnakoBke pacxoJoMep 0CBOOOXAAlT OT Taphbl, NPOBEPSAOT BHELIHWUIA BUA, CO-
XPaHHOCTb NITIOMO M KOMMMEKTHOCTb B COOTBETCTBMM C NACTNOPTOM.

BHUMAHUE! T[loBpexaeHve oyTepoBKM BbIBOOUT AATYUK U3 CTPOS

Bo n3bexaHne noBpexaeHns pacxogomMepa MOHTaXKHO-CBapOYHble paboTbl crnegyeT
Npou3BOAUTb C UCMNOSIb30BaHNEM rabaputHoro nmmutaTopa. Paamepbl ummutaTtopa npea-
cTasneHbl B Tabn. 3.1.
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Tabnuua 3.1. Pasmepbl rabaputHoro nummraropa

dnaHueBoe UCNosriHeHne DN L, mm
] 20 200-3
) 25 2003
32 200-3

~ \ 40 2003

DN| + — \ 50 2003
/ 65 2003

([ 80 | 200

— 100 2503
- . 150 3003
200 3503

[ns nogknoYeHns 3aMTHBIX TOKOMPOBOAOB M3 KOMMJEKTa NOCTaBKU pacxogomepa B
OTBETHbIX (braHuax Heob6XxoaAMMO BbINOMHUTL OTBEPCTMS nog BUHT M5 nnn npuBaputb
BUHT M5 (puc. 3.2).

o M5-7H

PucyHok 3.2 [lopaboTka hnaHues

3.3.3. [lMosopom naHenu onepamopa

[na ynobcTtBa cuntbiBaHUS MHOpMaumm nNpyu yCTaHOBKE pacxogoMepa Ha BepTu-
KanbHbIX y4acTkax TpybonpoBoda MOXHO pa3BepHyTb MaHenb onepaTtopa Ha +90°, kak
nokasaHo Ha puc. 3.3. [1ns noBopoTta HeobxoauMo CHATb KpbiwKy Ul 1 pa3BepHyTb na-
Henb. [lanee cobpatb B 06paTHON nocrnenoBaTenbHOCTH.

PucyHok 3.3 [loBopoT naHenu onepaTopa

3.3.4. [loeopom anekmpoHHO20 6s10ka U1 KOMNaKMHO20 UCMOJIHEHUS

lMepen ycTaHOBKOM pacxogomepa Ha TpybonpoBoa anekTpoHHbIM 6nok UMM (B cnyyae
HeobXxoaMMOCTK) MOXET BbiTb NoBepHYT Ha +90 rpagycoB Angd ygobcTea NOAKMHOYEHNS
N CYNTbIBAHUA NOKa3aHun ¢ gucnnes. [Nopagok NoBopoTa ANeKTPOHHOro 6rioka:
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o — OTBeEpPHYTb 4 DUKCUPYIOLLIUX BUHTA;
e — [loBepHyTb GrOK B 3aj@aHHOM HanpasneHuu;
e — 3admkcmpoBaTb ONOK BUHTAMM.

PucyHok 3.4 lNoBopoT anekTpoHHoro 6rioka

3.3.5. Bbl6op mMecma ycmaHO8KU

He ponyckaeTcs pasmelleHne pacxogomepa B YCroBUsSIX, HE COOTBETCTBYIOLLMNX YKa-
3aHHbIM B PYKOBOACTBE MO 3KChnyaTauum:

e C MNpeBbillaloLWmMM B AManasoHe 4acToT 1 aMnNnnTya ypoBHeM BuGpaummn. Ons
ycTpaHeHusi Bubpauun, TpybonpoBoa A0 1 Nnocne pacxogoMepa AoSHKeH onu-
paTbCsl HA HEMOABWMXHOE OCHOBaHWE;

e C npesbiweHnem (400 A/M) HanNPsPKEHHOCTU BHELLUHErO0 MarHUTHOrO Nons npo-
MbILLITIEHHOW YacCTOThlI.

e [1na HopmarnbHOro oyHKLMOHMPOBaHMA Npnbopa HeobxoamMmo, 4Tobbl pacxono-
mMep 6bin NOCTOAHHO 3anofTHEH N3MepSeMON XnAKoCTbio. Pacxogomep He gon-
)XEH MOHTUPOBATLCSI B CAMOW BbICOKOM TOouvke TpybonpoBoaa, a Takke Ha Tpybo-
NPOBOAE C OTKPbITbIM KOHLIOM. [laBneHune Xunagkoctu B TpybonpoBoae A0SKHO UC-
KnioyaTb razoobpasoBaHue.

e Pacxogomep crnenyeT ycTaHaBnMBaThb Mo HanpaBreHUo NoToka nepeg perynmpy-
loLwen apMaTypon: KnanaHamm, TPOMHUKaMM, CY>KEHUSAMU U T.1.

3.3.5.1. PekomeHOauyuu rno ycmaHoeke

> 5DN

[ns obecneyeHnsa TOYHOCTH
n3mepeHust HeobxoamMmo Bblaep-
KaTb ANMHbI BXOOHbIX U BbIXO/-
HbIX NPSAMbIX y4acTKOB (CM. puc.
3.5).

Pk
O

PucyHok 3.5
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PucyHok 3.7

PucyHok 3.9

Mpn cnusiHmM oByX NOTOKOB
paccTosiHue 4O pacxogomMepa He
JOJKHO ObiTb MeHee 10 DN
(pnc. 3.6).

He yctaHaBnuBaTb pacxoo-
Mep Ha CTOpPOHe BCaCbIBaHUS
Hacoca Bo usbexxaHue nospe-
xaeHunsa pyteposku. [Npn ncnosb-
30BaHWUN NOPLUHEBbLIX, Nepu-
cTanbTUYeCcKnx unu gnadpar-
MEHHbIX HAaCOCOB HeO0bX0ANMO
yCTaHaBnMBaTb KOMMNeHcaTop
nynscauun (puc. 3.7).

Hanbonee nogxogsiwiee mMecTto
AN MOHTaXa - BEPTUKarnbHO BOC-
Xo4awmnn y4qacTtok Tpybonposoaa,
Takasi ycrtaHoBka obecneumBaet
BbIHOC My3bIPbLKOB BO34yxa W Mo-
CTOPOHHUX BKITKOYEHMUNA M3 30HbI
namepeHna n obecnevnBaeTr Mu-
HUManbHbIE WYMbl pacxoga. [Ans
yoobcTBa ynpaBfieHUs PEKOMEH-
AyeTcsa 3apaHee npenycMoTpeTb
pa3BopoT gucnnes. PekomeHaye-
Mbl€ BapuaHTbl YCTAHOBKN pacxo-
aomepa npuseaeHbl Ha puc. 3.8.

Ha ropmsoHTanbHbIX y4acTkax
pacxogomep ycTaHaBnMBaeTC
3MEKTPOHHbLIM 6ITOKOM BBEPX.
MakcumarnbHoe OTKMOHEHUE OT
BepTMKanbHOM ocn He Bonee yem
Ha £45°.

3anpeLllaeTcs ycTaHaBnmBaTb
pacxogomep B ropu3oHTanibHOM

NOMNOXEHUN C HanpaBrieHHbIM
BHM3 UMM (puc. 3.9.)
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BeinyckHol Bo3ayLUHbIA

h KnanaH

—

/IIN\

PucyHok 3.13

[Mpn n3mepeHnmn pacxoga B Ya-
CTMYHO 3anofHeHHbIX Tpybonpo-
BOAax unu B TpybonpoBoaax ¢
OTKPbITbIM KOHLOM ANA rapaHTu-
POBaHHOIO 3anoOfIHEHNS XNOKO-
CTblO, pacxogomep crnegyeT ycra-
HaBNMBaTb B HAKITOHHOM WM
U-obpa3Hom TpybonpoBogax
(pnc. 3.10).

Pacxogomep crnenyer ycra-
HaBnNuBaTb Nepepn perynupyto-
wen apmatypomn (puc. 3.11).

B cny4yae oTkpbITOro cnuea
crnegyeT NpeaycMoTpeTh 3alnTy
OT OMyCTOLLEHUsI KaHana pacxo-
aomepa (puc. 3.12).

Mpy HanNMyYUM ANUHHOIO
crnycka Heobxogmma ycTaHOBKa
BO3YyLUHOro KnanaHa (puc.
3.13).
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3.3.6. MoHmax dam4uka ¢pbnaHyeeol KOHCMpPyKuuu

Pacxogomep yctaHaBnuBaeTcs B pa3pbiB TpybonpoBoaa kak nokasaHo Ha puc. 3.14.
CTpenka Ha gaTyuke pacxogomepa AofkHa coBrnagaTb C HanpaBneHWeM NOoToKa B TPY-
GonpoBoae.

%@\ OTBeTHLIN (hriaHey,
Pacxogomep

Mpoknagkn

3asemnsowme auckn

[anku, wamndbl

O
BonThl, wanbsl _~

PucyHok 3.14 YcTaHoBKa (priaHUeBoro gatymka

Mpoknaaky He AO0MKHbI 3aX0AWTb B MPOTOYHYHO YacTb TPYOGOMNpoBOAa MO BHYTPEHHEMY
AVamMeTpy 3a rpaHnLbl YNOTHSEMbIX MOBEPXHOCTEMN.

MaTepuan npoknagok 4oMmkKeH OblITb COBMECTUM C N3MEPSIEMON CPEAON N YCITOBUAMU
aKkcnnyatauuu. He cnegyeT vcnonb3oBaTb MeTasfiMdeckue unm cnupanbHO-HaBUTble
NPOKNaaKu, Tak Kak OHM NOBPEXAaoT TOPLEBY NOBEPXHOCTb YTEPOBKM AaTumnka. Ecnu
TpebyoTca cnvpanbHO-HaBUTbLIE MW MeTanMyeckme nNpoknagkn, HeobxogMmo UCnonb-
30BaTb 3alUMTHbIE Konbua Ans gytepoBku. [NMpoknagku, oTBETHble donaHubl, 6onTol,
ranku n Wwandbbl B KOMMNEKT NOCTABKN HE BXOAAT.

3aTtspkky 60NTOB M raek, Kpenswmx pacxogomep Ha TpybonpoBoge, NpoM3BOAUTL paB-
HOMEpPHO, NOOYEPELHO, NO ANaMeETParibHO NPOTUBOMOSOXHbBIM nNapam (puc. 3.15). 3akpy-
YMBaHME raek OCyLLECTBSETCS 3a TpU Npoxoaa. 3a nepBbli NPOX0oa 3aTsHKKY BbIMOMHATD
KpyTawmm momeHTom 0,5 Mk, 3a BTopoun npoxog — 0,8 Mk u 3a Tpetuin npoxog — 1.0 Mk.
HecobniogeHne aTuX ykasaHWn MOXET NPUBECTU K CEPbe3HbIM MOBPEXAEHUSAM dyTe-
POBKM JaTynKa pacxoda u ero npexneBpeMeHHON 3aMeHe.
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MoMeHTbI cunbl NpU 3aKpyyYnBaHUK raek npuBedeHbl B Tabn. 3.2.
Tabnuua 3.2 PekomeHayeMble MOMEHTbI
cunbl MK npu 3akpy4mBaHun raek
DN Bontbl | MoMeHT cunbl,
Hm
20 4xM12 15
i 25 25
32 4xM16 25
40 25
50 35
65 8xM16 35
PucyHok 3.15 lNopsaok 3aTsKKu raek 80 35
100 8xM20 50
150 8xM24 90
200 12xM24 90

3.3.7. YcmaHoeka Ul pacxodomepa pa30esibHO20 UCIMO/THEHUS

NamepuTenbHbli npeobpasoBaTerb pasfgenbHOro UCMONMHEHNST MOXKET ObiTb YCTaHOB-
NEH Ha CTeHY UMM Ha MOHTaXHYI0 CTOWKY, Kak NnokasaHo Ha puc. 3.16 v puc. 3.17.

o214
29

LLOnd

g
/’//
Vs
/X <HITTTRTRATAY
L

PucyHok 3.17 KpenneHnue Ul pacxogomepa Ha MOHTa)XHOW CTOMKe
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3.4. BbipaBHMBaHWe NOTEeHLMANoB

lMocne ycTtaHOBKM pacxogomepa HeobBXoAUMO BbINOMHUTL NOAKMIOYEHME 3aLUMTHBIX
TOKOMPOBOAOB U3 KOMMJIEKTa NOCTaBKM pacxogomMepa. 3aluTHoe 3a3eMreHne, 3KBUno-
TeHUManbLHoe n3aMepaemMon cpene, noakrovaeTcs K knemme Ha kopnyce UMM B panoHe
kabenbHbIX BBOJOB.

3.4.1. BbIpasHueaHue nomeHyuasnoe 8 Memasu4yeckux mpybax

3awuTHbIE
TOKOMNPOBOAbI

LUyHTMpyowmin
TOKONPOBOA,

PucyHok 3.18 BblpaBHMBaHME NOTEHLMANOB B MeTannmMyeckmx Tpybax

Onsa 3awuTbl pacxogomMepa OT NpoTeKalLWmxX No Tpybe TOKOB NPUMEHSITCS 3aLUnT-
Hble TOKOMPOBOAb! U3 KOMMIEKTa MOCTABKU W LUYHTUPYIOLLIMIA TOKOMPOBO/, BbINOMHEHHbIN
13 ME[IHOro MPOBOAHUKA CeYeHNEeM He MeHee 6 MM?2 UNK cTanbHON NOoMockl cevyeHnem
He meHee 20 MM2.

[aTynk n cpega AOMKHbI UMETb OOMHAKOBbLIN ANIEKTPUYECKUIA NoTeHUmMan, YTodbl uc-
KMIOYNUTb SNEKTPOXMMUYECKYIO KOPPO3UIO 3MEeKTPOAOB. BbipaBHMBaHME MNOTEHUMANOB
obecneunBatoT 3alLUUTHbIE TOKOMNPOBOAbI, MOAKNIYEHHbIE K hbnaHuam Tpyo. Ecnn TpyObl
3a3eMrieHbl, OCTaTOYHO COeAMHUTBL KnemMmy 3asemreHuns Ha kopnyce UM (cm. puc. 2.2)
C NMHWEN BblpaBHMBaHUSA NOTeHUnanos. [pn HeobxoauMOCTU, NOAKIYEHME 3a3eMne-
HWNS BbINOMHAETCA K KIleMMe BHYTPU OTAENEHNSA MOAKTIOYEHNS.

BHUMAHMUE! [lpn 3HaumTenbHbIX YPOBHAX YPaBHUTESbHbIX TOKOB, MOXET MNOHan0-
BUTbCA yCTaHOBKa 3a3eMNAOLLMX OUCKOB.

3.4.2. [Mnacmmaccoebie mpy6bI unu mpyb6ni c pymepoekol

Bo Bcex cny4vasx, korga npucoeguHEHHbIN TpybonpoBoa He obecnevmBaeT XOpoLLEro
SNEKTPUYECKOro COEANHEHNS C XXUOKOCTLIO, Hanpumep, Tpyba obnuuosaHa unu n3rotos-
nieHa u3 HenpoBsoJsLLero matepuarna, Heo6xoanMo UCMOorb30BaTh 3a3eMngaLne ANCKM
(MPUNOXEHWE B) unu anektpofbl (cM. puc. A.1), coeanHeHHble ¢ kopriycom UM, koTo-
pble obecrneyvBaloT HEOOXOAMMOE 3JNeKTpu4eckoe COedVMHEHWe C TeXHOSOrM4ecKom
XMOKOCTbIO. 3alUNTHBIE U LUYHTUPYIOLLUI TOKONPOBOAL! He TpebytoTcs.

3azemnsowme auckm obecneynsatoT GONbLLUYH NoLWaAb COeAUHEHNS C TEXHOMOTU-
YECKOW XMAKOCTbI0 N 3KPaHUPYIOT 30HY NPOBOAUMOCTM TpybGonpoBoaa, OHM NPeAnoYTH-
TenbHee 3a3eMISIOLLEro 3M1eKTPoAa B CreayoLwWwmnx CUTyaumsx:

e [lpoBogumocTb xuakoctn meHee 100 mkCm/cwm;

e O6nactn NpuMeHeHUs1, KOTOpble MOTYT NPMBECTU K 0Bpa3oBaHUIO HaneTa unm oT-
NOXEHUN;
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L ﬂpOTeKaHme TOKa 4epe3 TEXHOJI0MMYEeC Ky XMOKOCTb Uin uenn 3a3eMIieHuns.

3aszemnanwme

PucyHok 3.19 3asemneHne pacxogoMepa Ha niacTUKOBbIX Tpybax ¢ 3a3eMnsoLLmMmMm
Anckamm

TunuyHbln Npumep: Tpybbl C anekTpomsonupytowen yTepoBkon, Tpybbl N3 CTEKIo-
nnactuka nnu MNBX.

BHUMAHUE! CyuectByeT onacHOCTb MOBpeXOeHUs BCNeACTBUE INEKTPOXUMUYe-
CKOW Kopposun. lNpuHMManTe BO BHMMaHUE 3EKTPOXUMUYECKME MNO-
TeHumnansl MeTanmnos, eCnn 3aseMnaoLlme ANCKN U CUrHanbHble 3Mek-
TpOAb! BbIMNOMHEHbI U3 Pa3fMYHbIX MaTepMarnos.

3.4.3. ®ymepoeaHHble mpybbi (kamoOHasi 3aw,uma)

Ecnn no TexHonormyecknm coobpaxkeHusm cpeaa He MOXeT ObITb 3a3eMreHa, ycTa-
HOBIEHHbIN NpMOOpP He AOIMKEH MMETb NOTeHUMana:

® Mpu yCTaHOBKE HEOOXOAMM LUYHTUPYIOLLMIA TOKONPOBOS;

e HeobXoauM OOMONHUTENbHBIA KOHTPOSb OTCYTCTBUSI MPOBOAMMOCTY M3-3a Bbl-
6opa maTepuranos, NCMOMb3yeMbIX MPU MOHTaXe.

CobnoganTe Bce TpeboBaHUs, KacatoLmecs YyCTaHOBKN 6e3 noTeHumana.
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3.5. Mopkno4vyeHUe BHELWWHUX coeaAnHeHUn

MoakrntoyeHne BHELHMX YCTporcTB K UM nponsBoanTcsa nocpeacTBoM ABYX kabenen
- KOMMYHMKaLMOHHOIO 1 nutatoLlero. MNpeanoyTuTensHO NCNOSb30BaHUE 3KPaHUPOBaH-
HbIX Kabenen co CKpydYeHHbIMU napamu, B 3TOM Cllyyae CurHasnbl OQHOro yCTPOWCTBA
OOJTKHbI COOTBETCTBOBATL OAHOM Nnape. 3anpeLlaeTcs Ucrnonb3oBaTh B O4HOM Nape npo-
BOAHWKM Pa3fnyHbIX YCTPOWCTB.

Cxema nogknoveHnst NTaHns 3aBUCUT OT UCTMONHEHUS npm60pa n oTrnn4yaeTcA HomMme-

paMn KOHTaKTOB.
DD
.

12 4 5678910 12@

3
[+]o[B[A[-[+]+[+]N] L]
F_|RS485 [lOUT| PE |~220V |

®

23456789101
[+[s[B[A[-[+[&[F][-]+] |
F | Rs485 [loUT| PE | 24V |

1

PE PE
Uenb |- UcTounmnk Uenb [-> CeTtb
+24B NwuTaHuA LINE nWTaHusA
+24 |11 DC 24\ 220L [12 s
-24 10 _24B 220N |10 N
PucyHok 3.20 MNoakntoveHne anekTponnTaHuns
KaBenb
nUTaHKUA

LaBR -SRatn -2 -0 -3 -8 -0=Te 2]

KOMMYHUKaUUOHHbIH
kabenb

PucyHok 3.21 lNMogkntovYeHne BHELWHNX COeaUHEHNN
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BHewHnn gnametp kabenen OosmkeH COOTBETCTBOBATb KabenbHbiM BBOAAM, KOTO-
pbiMK KOMMNekTyeTcsa pacxogomep: M20x1,5 (gnameTtp kabensa 6...12 mm). lNepen noa-
KntovyeHneM KabenbHble XWnbl KenaTenbHO OKOHLEeBaTb KabenbHbIMY HaKOHEYHUKaMm
COOTBETCTBYHOLLEro pasmepa.

Cneuundukaums kabensa nuTaHus:

e 3 x0,5Mm2NBX kabenb ¢ 06WMM MeAHbIM NIIETEHBIM 3KPaHOM, COMPOTUBIEHUNE
nposogHuka: < 40 Om/km.

o Cneumdukaunsa KOMMYHMKaALMOHHOMO kKabens:

e MHOroxunbHbl NBX kabenb ¢ npoBogHukamm cedermnem 0.38 mm2 (AWG22), 06-
LM MeHbIM MreTeHbIM 3KPaHOM (AMaMeTp OKOSOo 7 MM) U 3KpaHUPOBaHHBIMU
napamu;

e conpoTtmeneHne npoeogHuka: < 50 OMm/Km;

® eMKOCTb: Xuna/akpaH: < 420 nd/m.

PekomeHgoBaHHbIN TUN kKabens KOB3BI™ 3x2x0.35 (anam. 7,9Mm);

BHUMAHUE! Bo nsbexaHne BO3HMKHOBEHUS YpaBHUBAOLLMX TOKOB, 3anpeLaeTcs
noakrtoyaTh 3KpaHbl kabenen ¢ 06enx CTOPOH. DKpaH KOMMYHMKaLM-
OHHOro kabens NogKYaeTCa CO CTOPOHbI BHELLHMUX YCTPOUCTB.
OKpaH kabens nuTaHust NOAKNYaeTCs K KNeMMe BHYTPU Kopryca
U, kak nokasaHo Ha puc. 3.21. Npn noaKknNYeHUn BblaepXnBaTb Mn-
HUManbHO BO3MOXHYO AFIMHY pacnfieTEHHOro 3KpaHa.

3awmnTHoe 3a3emnieHne, 3KBUMNOTEHUMANbHOE U3MEPSEMON cpeae, NoaknoyaeTcs K
knemme Ha kopnyce U, kak noka3aHo Ha puc. 2.2. Knemma 3asemnexus gybnmpyertcsa
nog 6okosou Kpbiwkon kopnyca UI.
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3.5.1. [lModknrw4yeHue pacxoodomepa pa30esiIbHO20 UCMOJIHeHUS

Ana coeanHenns gatyumka n UM pacxogomepa pasgenbHOro MCNOIHEHNSA UCMONb3y-
toTcsa Kabenu:

e - CUNoBOW kabenb Ans NUTaHUS MHAYKTOpa MarHUTHOW CUCTEMBI;
® - CUrHanbHbIN Kabenb AN CYUTbIBAHUSA NOME3HOro curHana.
[nunHa kabenen oo 50 m.

BHUMAHMUE! T[Mpu npoBoaumocTn namepsiemor cpeabl meHee 103 Cm/mM anvHa ka-
Genen He 6onee 5 m.

Cxema nogknoveHns npveeaeHa Ha puc. 3.22.
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PucyHok 3.22 Cxema nogkntoveHnsa gatymka k VN pasgenbHOro MCnonHeHus

CvnoBoK u curHanbHbI kabenu pacxogomepa pasgeribHOro UCMONTHEHUS! CO cTene-
HbtO 3almMTbl IP68 noaknoyanTcs K 4aTYMKY HA 3aBOAE-U3roToBUTENE NPU BbiMycke!
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3.5.1.1. [lModzomoeka cuzHanbHO20 Kabessi
Heobxoanmbie maTepuansi:

» Kabenb c ABOMHbLIM 3KpaHOM M3 KOMMIEKTa NOCTaBKY;

=  OO6XMMHOM KabenbHbIn HakoHeYHUK HLLBW 0.5-8 - 6 wT;

=  OO6XMMHOM KabenbHbIn HakoHeYHuK HLLBW 1.5-8 - 5 w;

» TepmoycagouyHbii keMbpuk 3/1;

» TepmoycagouyHbIi keMbpuk 12/6.

90

40

\ 3eneHbin

Benbiit

KopuuHessbii

PucyHok 3.23 lNopsaok 4encTBumr Npy NOAroToBKE CUrHaNbHOro kabens
Mopsagok oencTBuin Npu NOArOTOBKE CUrHANBHOrO Kabernsi Co CTOPOHbI AaTymKa:

® HapeTb TepMOoycaf0YHbI kKeMbpuk 12/6 Ha kabenb.

@ CHsaTb 90 MM BHELLHEN 3aLMUTHON 0GONOUKY. Pacnyctntb 1 pasgenutb nNy4oK oc-
HOBHOrO 3aLUMTHOro 3KpaHa Ha Aase 4YacTn. OgHy YacTb CKPYTUTb.

® YcraHoBuTb Ha XIyT 9KpaHa TepMoycaoyHbii kembpuk 3/1 anuHon 70 mm.

@ CHsaTb BHELLHIOW N30NALMIO C 3e/1eHOro U KopuyHesoro nposoaos Ha 40 MMm. Bol-
TSIHYTb NPOBOAA U3 3aLMTHOrO 3KpaHa, CKPYTUTb 3aLLMUTHbBIN SKPaH.

® YcraHosuTs Ha XryTbl 9KpaHOB TepMoycaao4HbIn kemopuk 3/1 anuHon 30 mMm.
® ChHstb ¢ 6enoro kabensi BHELLHIOW N30NALMIO U 3KPaH 3aLlnTHLIM Ha 20 MM.
@ 3auncTuTb XMkl 3eneHoro, KopryHeBoro n 6enoro NnpoBogoB Ha 8 MM.

YcTaHoBUTb TepMoycagoyHble kembpukun 3/1 anuHon 30 MM Ha pa3BeTBrieHMe 3e-
NIEHOro 1 KOPUYHEBOIO NMPOBOAOB C 3aLUMTHBIM 3KPaHOM, a Takke Ha 6enbi NpoBos.

©) HakpyTuTb BTOPY NOMOBMHY OCHOBHOIO 3aLLMTHOIO 3KpaHa Ha kabernb u ycTaHo-
BUTb TEPMOYCaA04HbIN KeMbpuk 12/6 gnnHon 50 mm.

@ YcraHoBWUTb HakoHeuHWKM 1.5-8 Ha 3KpaHbl 3e5IeHOro U KOPUYHEBOro NPOBOAOB, a
Takke Ha OCHOBHOM 3aLUNTHbIN 3KpaH; HakoHe4YHuKkn 0.5-8 — Ha 3aunLeHHble Xunbl 3e-
NEeHoro, KOPUYHEBOro 1 6enoro NPoBOAOB.

Mopsiaok 4encTeui Npu NOAroTOBKE CUrHanbHOro kabenst co ctopoHbl UIMT:

MoaroToBka curHanbHoOro kabens co ctopoHbl UMM BeINONHAETCA B TOM e nocnenosa-

TenbHocTu. lNocne CHATMSA 3aWwmnTHOM 0600YKK NO N.2 OCHOBHOW 3aLLMTHbIN 3KpaH Heob-
X0OUMO cpe3aTtb Nod ocHoBaHMe. [MyHKT 3 He BbINOMHSAETCS.
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3.5.1.2. [NodzomoekKa cusioeoz20 Kabens

Heobxoommble maTtepuansi:
=  OKpaHupoBaHHbIN kabenb nuTaHusa 3 x 0,75 (aHanormyHbin KOAB3BI™ 3x0,75);
= OO6XMMHON KabenbHbIM HakoHeYHuK HLLBW 0.5-8 - 4 wT;
= OO6XMMHON KabenbHbIM HakoHeYHuK HLLBW 1.5-8 - 1 wT;
» Tepmoycago4Hbii keMbpuk 12/6;

» Tepmoycago4Hbi kembpuk 3/1.
\ 70

PucyHok 3.24 lNopsaok 4encTBum Npy NOAroToBKE CUOBOro kabens
Mopsagok oencTBuin NPpU NOArOTOBKE CUNOBOMO Kabens Co CTOPOHbI AaTvuKa:

® HapeTb TepMOoycaf0YHbI kKeMbpuk 12/6 Ha kabenb.

@ CHsaTb 70 MM BHELLHEN 3aLmUTHON 0GONOYKY. Pacnyctntb 1 pasgenutb nNy4oK oc-
HOBHOrO 3aLUMTHOro 3KpaHa Ha Aase 4YacTn. OgHy YacTb CKPYTUTb.

® YcraHoBuTb Ha XIyT 9KpaHa TepMoycao4Hbii kembpuk 3/1 anuHon 60 mm.

@ CHSITb BHELLHIOI M30MSLIMIO C npoBoaoB Ha 65 mm. Obpe3aTb XenTo-3eeHbI NPo-
BOZ, NOA OCHOBaHMe.

® 3auncTuts xmnbl NPOBOAOB Ha 8 MM.

® HakpyTuTb BTOPY NOMOBMHY OCHOBHOIO 3aLLMTHOIO 3KpaHa Ha kabernb 1 ycTaHo-
BUTb TEPMOYCaf0o4HbIN KeMbpuk 12/6 gnnHon 50 mm.

@ YcraHoBUTL HakoHeuHWK 1.5-8 Ha XryT 9KpaHa; HakoHe4yHukn 0.5-8 Ha 3aunLueH-
Hble Wbl MPOBOAOB.

Mopsagok gencTenin Npu NOLrOTOBKE CUNOBOMO Kabensi Co CTOPOHbI AaTvuKa:

MoaroTtoBka cunoBoro kabensi co ctopoHbl Ul BbINONHAETCS B TOW e nocrnenosa-

TenbHocTK. lNocne CHATMS 3aWwmnTHOM 0600YKM NO N.2 OCHOBHOW 3aLLMUTHBIN 3KpaH Heob-
X0OUMO cpe3aTtb Nod oCHoBaHMeE. [MyHKT 3 He BbINOMHSAETCS.
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4. YNAKOBKA, XPAHEHWUE U TPAHCINMOPTUPOBAHMUE

Pacxogomep, yKOMNIeKTOBaHHbIN B COOTBETCTBUN C 3aABKOWN, YNAKOBLIBAETCH B WH-
aveuayanbHyto Tapy kateropum KY-2 no FOCT 23170-78 (kopobky 13 rodppmpoBaHHOIo
KapToHa NnMbo OepeBSHHbBIN ALLKK).

XpaHeHue pacxogomMepa AOMKHO OCYLLECTBIATLCA B YNAaKOBKe U3rOTOBUTENS B COOT-
BeTCcTBMM ¢ TpeboaHuamm rpynnbl 1 no FOCT 15150-69.

XpaHuTb Npnbop B OpUrMHaNbLHOM yNakoBKe B CyXOM U YNCTOM MecCTe.

YcnoBus okpyxatoLen cpeabl Anst TPaHCNOPTUPOBKN U XpaHeHusi npnbopa cooTBeT-
CTBYIOT YCNOBMAM A1 3KCnnyaTaumm npmbopa;

CnepyeT nsberatb NOCTOSIHHOrO BO34ENCTBUS NPSIMbIX COMHEYHbIX NyYen;
Pacxogomep He TpebyeT cneumanbHOro TEXHUYECKOro 06CnyXnBaHms Npyu XpaHeHUw.

Pacxogomepbl MOryT TpaHCMOPTUPOBATLCS aBTOMOOMUITbHBLIM, PEYHBLIM, XXene3HOo40-
POXHbIM M aBMALMOHHBLIM TPaHCMOPTOM MpU cOBNoAEHUM CreayoLLMX YCIOBUIA:

e TpaHCMOPTMPOBKA OCYLLECTBIAETCA B 3aBOACKOM Tape;
OTCYTCTBYET NpsIMOe BO34ENCTBME Braru;

TemnepaTypa He BbIXoguT 3a npegesnbl oT - 55 go + 60 °C;
BNaXXHOCTb He npeBbiwaeT 95 % npu TemnepaTtype ao + 35 °C;

Bnbpaums B ananasoHe ot 10 go 500 Ny ¢ amnnutygon go 0,35 mm 1 yckope-
Hnem Oo 49 m/c2;

yaapbl CO 3Ha4YEHMEM NMUKOBOTO YCKOpeHusa oo 98 m/c2;

YNOXeHHbIe B TPAHCNOPTE pacxXo4oMepbl 3aKpensieHbl BO n3bexaHne nageHns u
coygapeHui.
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5. HACTPOMUKA PACXOOOMEPA NEPEQ PABOTOM

[ns Bxoga B MeHo HacTponkmn moxeT noHagobutbcsa naposb. Npubop nocraBnsaeTcs
¢ npeaycTtaHoBneHHbiM naponem 0000. NogpobHee o 4OCTyNe Bbl MOXETe NpoynTaTh B
pasgene 2.3 HacTosLLEero pykoBoacTBea.

5.1 YcTtaHoBKa pexnma TOKOBOro Bbixoaa

BHUMAHUE! YcrtaHoBKa pexmnma TOKOBOro Bbixoda MPOU3BOAUTCS TOSIbKO MpWU OT-
KNIOYEHHOM MUTaHUN.

Mepen Havyanom paboTbl HEO6XOOMMO MPU OTKITHOYEHHOM NUTAHUN NEPEBECTU B HYX-
Hoe noroXxeHuwe nepekntoyatens «4-20MA passive/active» nog nepegHen kpbiwkon UIMT,
Kak rnokasaHo Ha pwuc. 2.9.

[ns HacTponku nepefaToyHON XxapakTeEPUCTUKMA UCMOSb3YIOTCA:

e - MeHt 5.4. Hacmpouku / Bbixod 4-20MA / Pacxod 4 MA 3apaéT pacxog npu Toke
aHanorooro Bbixoga 4 MA. o ymonyaHuio paseH 0.

e - MeHo 5.4. Hacmpodku / Bbixod 4-20MA / Pacxod 20 MA 3agaéT pacxoa npu
Toke 20 MA. Tlo ymMon4yaHuio paBeH HoMUHanbHoMy pacxogy (Q3).

[na aTnx napamMeTpoB MOXHO 3aJaBaTb 3HA4YEeHMs B AnanasoHe oT MuHyc Q4 go Q4,
YTO NO3BOSISIET 3a4aTh NOOble NepeaaToYHble 3aBUCMMOCTM TOKa OT pacxoaa.

5.2. YcTaHOBKa OTCeUKMU

[na koppekTHoM paboTbl B peasnbHbIX YCRoBUSX He0H6X0ANMO NpaBusibHO BbIOpaTh OT-
CeuKy CKOpoCTU cpeabl (MeHto Hacmpodlku / Pacxod / Omceyka). [Ana ckopocTu cpeapl
MeHbLLEe OTCeYkM (MO MoAyn) pacxon npupaBHnBaeTcs K 0, oLIMOKN He OUKCUPYIOTCS.
Mo ymonuanuio 0,025 m/c.

5.3. HacTpouka counbTpa pacxoaa

PunNbTP MMEET BO3MOXHOCTb YNpaBndaTb 4eMNUPOBAHMEM pacxoda N HaCTpoMKamMm
MMNYNbCHOro ounbTpa (MeHt 5.2).

Mpn HeBonbLUMX WyMax pacxoda pekoMeHOyeTCs UCMNoSb30BaTh aBTOMaTUYECKUN pe-
XuM gemndmpoBaHus.

Mpun py4HOM ynpaBneHun gemndupoBaHue perynupyetcs napameTpom [locmosiHHasi
gpemeHu. Bpemsi yctaHOBKM A0 ypoBHSA 99% npuMepHO 3-4 NOCTOSAHHbIX BPEMEHW.

Ana yoaneHna uMnynbCcoB N KOPOTKMX BPOCKOB pacxoda UCNofb3yeTCa UMMYJSIbCHbIN
ounbTp B pexumax «ABTO» Unn «Bpy4drytoy.

MapameTp 3agepxka nnm Dead Time Hy>kHO NnogobpaTtb Taknum obpasom, 4Tobbl ycTa-
HOBMEHHOE BpeMs MpeBbILano AMTeNbHOCTb GPOCKOB. [JMana3oH YCTaHOBKN BPEMEHU
ot 0,01 go 10 ¢, no ymonyaHuto 1 c.

MapameTp lNopor ckopocTtn unu Rate Limit orpaHM4MBaeT CKOPOCTb M3MEHEHUS pac-
Xo4a Taknm ob6pasom, YTO MeHbLLEE 3HAaYEHME NapaMeTpa CusbHee criaxmnsaeT 6pocku.
HAnanasoH 3HayeHun ot 0,01 go 100, no ymonyaHmo 1. cnonb3yeTca nNpu HacTpouke
UMMYNbCHOrO (bmnNbTpa BPYYHYIO.
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BxoaHon curHan
2 Dead Time

______ 5 t < Dead Time r\—\

PucyHok 5.1 BnusiHne HacTpoek «lMopor ckopoctny / «3agepxkar
5.4. KoHTponb nycTon TpyObl

Uepes uHTepenc onepatopa MOXHO HACTPOUTb [OMArHOCTUKY KOHTPOSIS MyCTOM
Tpy6bl (MeHto 5.6.1 Hacmpotku / QuazHocmuka / [ycmas mpy6a). PekomeHayemoe 3Ha-
yeHue 50 uS/cm. YctaHoBka 0 OTKO4aeT KOHTPOSb NyCTON TpyObl. [poKOHTponMpoBaTh
Tekywiee 3HavyeHMe NPOBOAMMOCTM cpedbl ornepaTop MOXeT B MeHwo 2.5 [umarHo-
ctuka/llpoBoANMOCTb.

BHUMAHWE! [lpu KOHTpONE XMMMUYECKM aKTUBHOW cpeabl MOXET noTpebosaTbes noa-
CTpOWKa YpOBHSsI cpabaTbIBaHUA UK NOSTHOE OTKIIOYEHUE ONArHOCTUKMN.

5.5. KoHTponb maccoBoro pacxoaa

[na KOHTPONSA MaccoBOro pacxoda Xnakoctu HeobxoaMmo BOWUTU B MeHo 1.2 M3ve-
peHusi / Maccoenbili pacxod. MaccoBbii pacxon BblYMCIISETCS Kak npon3BegeHmne 06bLEM-
HOro pacxoga u NNoTHOCTU, KoTopasa BBOAUTCA B MeHto 5.8 Hacmpoliku / [lnomHocmeb B
T/M3. Mo ymonyaHuio ncnonb3yeTcs NNoTHOCTb Boabl npu 4°C (1.000).

BHUMAHUE! T[lorpelwHoCTb onpeaeneHns MaccoBoro pacxoga He HOpMMpoBaHa.
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6. YTUITIN3ALUA

Pacxogomep He cogepXuT BELLECTB M KOMMOHEHTOB, NpeacTaBstowmnx OnacHOCTb
ANS 300POBbsi NIOAEN U OKpyXKaloLlen cpeabl B NMpouecce M Nocne OKOHYaHMsi Cpoka
cnyx6bl. YTUnm3aumsa pacxogomepa OCyLLEeCTBSETCst OTAENbHO Mo rpynnamM martepua-
NOB: NIIacTMacCoOBbIE U PE3NHOBbIE 3NIEMEHTbI, NNaTbl C ANEKTPOHHLIMWU KOMMNOHEHTaMMU,
MeTannmM4yeckune arieMeHTbl Koprnyca U KpenexHble 3f1IeMeHTHI.

7. TEXHUYECKOE OBCJIIYXUBAHUE

7.1. NMpoBepka TeEXHMYECKOro COCTOSAHUA

BBeaeHHbI B 3KCnnyaTaumio pacxogoMep pekoMeHayeTcsl noaBepratb nepvoaunye-
CKOMY OCMOTPY C LiENbH KOHTPONS:

paboTocnocobHOCTH;

cobnogeHnsa ycnoBum aKcniyaTauuu;

HanM4na U COOTBETCTBUIO PO Hanps)keHnn NuTaHna uenem;
OTCYTCTBUS BHELLUHMX NOBPEXOEHN YacTen pacxogomepa;
HaAEXHOCTU 3MEKTPUYECKNX N MEXAHNYECKUX COEONHEHUN.

MeproanYHOCTb OCMOTPa 3aBMCUT OT YCMOBWUIA 3KCMMyaTauuu, HO He OOMmKHa ObiTb
pexe ofHOro pasa B [iBe Heaenw.

HecobntoaeHne ycnoBuid akcnsyataumMm B COOTBETCTBMM C ykasaHusMK pasgena 1.2
HacTosiLLero PO unm BHeLLHWE NOBpeXaeHNst pacxoaoMepa, MOXKET NPMBECTU K ero oTkasy
MW NPEBbILLEHNIO JOMYCTUMOrO YPOBHS! MOTPELLHOCTM M3MepeHUI. MNpu NosSIBNeHNM BHELL-
HMX NOBPEXAEHU U3aenusi, Heo6xoanuMo 06pPaTUTLCS B CEPBUCHbIN LEHTP MU K U3roTo-
BUTENIO pacxodomMepa Anis onpeaeneHns BO3MOXHOCTU ero AarnbHenLwen akennyaTaumm.

B npouecce akcnnyataumm pacxogoMepa He pexe OAHOro pasa B rog Heobxoammo
NPOBOAUTL MPOUIAKTUYECKUIA OCMOTP BHYTPEHHErO KaHana gaTyMK Ha Hanudue 3a-
rPA3HEHUN U/MNN OTNOXEeHUN. [lonyckaeTcs Hann4ymMe nerkoro Haneta, KOTOPbIN AOIMKEH
CHMMAaTbCSl C MOMOLLbLI0 YACTOM MArKOM BETOLUM, CMOYEeHHOW B Boge. pu Hannuuu 3a-
FPA3HEHMI /MW OTNOXEHU APYroro Buaa NMbo ux CyLeCTBEHHOM TOMNLWMUHBI HEOOXO0-
ANMO NPOU3BECTM OYMCTKY NOBEPXHOCTU AaTUMK Cpasy e Mocre N3BrevYeHnsa pacxono-
Mepa 13 Tpybonposoda C NOMOLLbIO BOAbI, YACTON BETOLUN U HeabpasmBHbLIX MOKLLNX
cpencTs Ha ocHoBe NAB.

Mepen oTnpaBKoi pacxodoMepa Ha NoBepKy UM B PeMOHT Heobxoaumo nocne ae-
MOHTa)a yCcTpaHUTb 0Gpa3oBaBLLUMECS B NPOLIECCE SKCNyaTaLuun OTNOXEeHUs 1 crieapl
paboyeii cpeapl. Mpy MOHTaXe 1 AeMOoHTaxe pacxogomepa Heo6XoaMMOo CTPOro cobnto-
OaTb yKasaHusa Mo MOHTaxy pacxogomepa. OTnpaBka pacxogomepa Ans NpoBeAeHUs
noBepku NGO pemoHTa AoIkKHa NPOM3BOANTLCA C MAcNopTOM pacxodoMepa.
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7.2.

Bo3MoOXHble HencnpaBHOCTU U cnocoObI nx yCTpaHeHunsa

Tabnuua 7.1 Bo3aMoXHble HEMCNPaBHOCTU pacxogoMepa M cnocobbl UX YCTpaHeHUs!

BHelwHee nposiBrneHue He-
NCNpaBHOCTH

BeposaTHasa npunynHa

Cnocob yctpaHeHus

OTcyTCcTBME MMMYNbCOB
Ha AMCKPETHOM BbIXoae

He 3agaH pexum guc-
KpeTHOro Bbixoaa.
HeBepHO ycTaHOBMNEHBI
BeNnMYMHa OTCEYKM Unn
BEC MMnyrnbca.
OTcyTcTBYET NUTaHMe Ha
ANCKPETHOM BbIXOAE.

[MpoBepuTb HACTPOMKN pe-
XnMa OUCKPETHOro Bbixoaa,
BENNYMHY OTCEYKM U BEC
nMnynbca.

npOBepl/ITb Hann4yne BHeLll-
HEero NnTaHunAa

OtcyTtcTBME TOKa Ha aHa-
NOroBOM BbIXO4e

HenpaBunbHO nogaHo
HanNps>KeHne NUTaHnS.

ConpoTuBneHne Harpyaku
npeBbILIAeT HOPMY.

MpoBepuTb NONAPHOCTb
MOAKIIYEHMS NUTAHNUS TO-
KOBOrO BbIXoAa.

MpoBepuTb BENUYNHY
Harpysku Bbixoaa.

OTcyTCTBYET CBEYEHME
ancnnes

HenpaBunbHO nogaHo
HanpsbkeHne NUTaHus.

[MpoBepuTb NpegoxpaHn-
Tenb, NONAPHOCTb NOLKITHO-
YeHWNs NUTaHUSA pacxoao-
mMepa

OTcyTCTBYET peakumsi Ha
KnaBmaTtypy

3arpssHeHune ctekna ne-
penHen Kpbiwkun UMM

OumncTuTb CTEKNO NEepea-
HEeWN KPbILLKW.

HeB0O3MOXXHO U3MEHUTb
rnofb3oBaTeribCcKkue
HaCTPOMKM

3anpeLueH JocTyn K na-
MEHEHWI0 HAaCTPOEK

MpoBepuTb NONOXeHne
ABWXKKa annapaTHon Bnoku-
poBKK BHYTpU kopnyca Ul

NHpopmauma 06 namepsiembix napameTpax U COCTOSSHUN pacxogoMepa MOXET Cyu-
TbiBaTbCA No uUHTepdencam HART mnnu RS-485. Ecnu npunHATbie Mepbl He Janun ad-
dekTa, cregyet 0bpaTUTLCSA B CEPBUCHBIV LEHTP MW K U3roTOBUTESIO pacxogoMepa ans
onpegeneHns BO3MOXHOCTU ero garnbHeuwen akcnnyataumn. PemMoHT pacxogomepa
BO3MOXEH B YCIOBUSAX MPOU3BOAUTENS UMM CEePTUPULMPOBAHHOIO NPOU3BOAUTENEM

cepBuC-LeHTpa.

7.3. NMoBepka

lNoBepka pacxogomepa BbINoMHAETCHA N0 MeToauke nosepku PT-MI1-23-208-202.
Me>xnoBepoyHbIN UHTepBan — 4 roga.
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NMPUNOXEHUE A MaccorabapuTHble XapakKTepUCTUKU pacXxo-
AoOMepoB
PacxogomMmep KOMNaKTHOroO UCMOJSTHEHUA
120
D1
L > - >
PucyHok A.1 BHelHW B u rabapuTHble XapakTepPUCTUKN
* - CNpaBOYHbI pasmep
1 - UMM (610K 3NeKTPOHUKM); 6,8 - kabenbHble BBOAbI;
2 - KpblLLKa MOHTaXHOro OTCeKa; 7 - Knemma 3a3eMrneHus;
3 - NNoMbupyembIi hrKcaTop KPbILLKY; 9 - cUrHanbHble 3NEKTPOabI;
4 - nHTepenc onepaTopa; 10 - 3a3emMnALWnN aNeKTPoa (Npu Hanuyum).
5 - patyuk;
Tabnuua A.1 - MaccorabapuTHble XapakTEPUCTUKN
DN L, mm D,uv | D1, Mmm | D2, Mm | d, MM N H, mm | Macca, kr
20 200-3 105 56 75 14 4 255 6,0
25 200-3 115 58 85 14 4 270 6,8
32 200-3 135 65 100 18 4 280 8,5
40 200-3 145 80 110 18 4 290 10,0
50 200-3 160 100 125 18 4 300 10,0
65 200-3 180 109 145 18 8 325 14,0
80 200-3 195 120 160 18 8 335 16,0
100 250-3 230 155 190 22 8 370 22,4
150 300-3 300 210 250 26 8 450 40,0
200 3503 360 258 310 26 12 505 54,2

* [lonyckaeTcs BbiMyCKk pacXo4oMepPOB C MaccorabapuTHbIMK XapaKTepUCTUKaMu, OTIMYaOLLM-

MUCA OT YKa3aHHbIX, Npu Hann4nm BO3MOXXHOCTU Y N3rotoBmuTenA.
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Oatymk pacxogomepa pa3fenibHOro UCNOsIHEHUA
A
1 6
120 2 Q
1T A~ N ots @d D2 H
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o/ T® I
L* N
- g |
PucyHok A.2 BHelHW BUA 1 rabapuTHble XapakTepUCTUKN
* - CNpaBOYHbI pasmep

1 - KpbllWKa MOHTaXXHOro OTCEKa; 4, 6 - kabenbHble BBOAbI;

2 - MOHTaXHbIN OTCEK; 5 - knemma 3a3eMneHus;

3 - paTyuK; 7 - curHarsbHble ANeKTpoabl;

8 - 3asemnsaowmi anekTpo (Npy Hanuyun).
Tabnuua A.2 - MaccorabapuTHble XapakTEpPUCTUKN

DN L, mm D,mvm | D1, mm | D2, Mmm | d, Mm N H, mm | Macca, kr
20 200-3 105 56 75 14 4 267,7 4,9
25 200-3 115 58 85 14 4 280,7 5,8
32 200-3 135 65 100 18 4 291,2 7,1
40 200-3 145 80 110 18 4 300,7 8,8
50 200-3 160 100 125 18 4 313,2 9,4
65 200-3 180 109 145 18 8 335,7 12,3
80 200-3 195 120 160 18 8 348,2 13,6
100 250-3 230 155 190 22 8 381,7 19,5
150 3003 300 210 250 26 8 486,2 37,6
200 350-3 360 258 310 26 12 542,7 50,4

* [lonyckaeTcs BbiMyCKk pacXo4oMepPOB C MaccorabapuTHbIMM XapaKTepUCTUKaMu, OTNMYaKOLLM-
MWUCS OT YKa3aHHbIX, MPU HaNN4numM BO3MOXHOCTM Y U3rOTOBUTENS.
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M3meputenbHbIN Npeobpa3oBaTtenib pacxogomMepa pasgeibHOro UCNOJIHEHUSA
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PucyHok A.3 BHelwHWIn BUA 1 rabapuTHbIE XapakTepPUCTUKM

1 - MOHTa)XHbIN OTCEK;
2 - KpblLIKa MOHTaXXHOro oTCcekKa;
3 - nnomMbupyembii UKCaTop KPbILLKK;

4 - nHTepenc onepaTopa;
5 - KNEeMMHbIN OTCEK,;

6,8 - kKabesnbHble BBOAbI;

7 - KNnemma 3a3eMneHus;

9 - MoHTaxHada nnactuHa gns kpenneHus UM Ha

CTONKE Unn cTeHe

10 - KpblILWKa KNEMMHOro oTceka

11, 12 - kabenbHble BBOAbI AN CUNOBOIO U CUr-
HanbHoOro kabenen.
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NMPUNOXEHWUE b 3azemnsawwme auckm ana ¢pnaHuyeBbiX CO-

eANHEeHUn
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PucyHok B.1 BHelwHWi BUA 1 pa3Mepbl 3a3eMnsowmx gUckoB Tuna 1
* - CNpaBO4HbIN pa3mep

Tabnuua b.1 - Paamepbl

DN D, mm D1, mm L, mm L1, mm Macca, kr
20 28,2 61 109 48 0,07
25 34 71 119 48 0,08
32 36 82 134,5 52,5 0,11
40 445 92 144,5 52,5 0,13
50 53 107 159,5 52,5 0,17
65 72,5 127 179,5 52,5 0,22
80 85 142 194,5 52,5 0,26
100 104 168 225 57 0,34
150 152,8 224 288 64 0,52
200 212,7 284 348 64 0,68
10

L1
\
70y
J
P

©) 05] 4 1~

%

PucyHok B.2 BHeluHWIA BUA 1 pa3Mepbl 3a3eMIsoLWmMX AUCKOB Tuna 2
* - cnpaBOYHbIN pa3mep
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Tabnuua b.2 - Paamepbl
DN D, mm D1, mm L, Mm L1, mm L2, MM Macca, kr
20 13 61 109 48 17,5 0,09
25 21 71 119 48 17,5 0,11
32 23 82 134,5 52,5 17,5 0,15
40 31,3 92 144,5 52,5 17,5 0,18
50 40 107 159,5 52,5 21,5 0,24
65 59,1 127 179,5 52,5 21,5 0,31
80 71,9 142 194,5 52,5 21,5 0,37
100 91 168 225 57 21,5 0,48
150 138 224 288 64 26,5 0,79
200 198,1 284 348 64 26,5 1,07
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