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BBepneHune

PykoBOACTBO NO 3KCMnyaTaumMm COAEPXNT TEXHUYECKNE AaHHble, OnncaHne npyvHumna
AENCTBMA U YCTPONCTBA, a TaKkke CBeAeHusi, Heobxoanmble Ans NpaBUNbHOW 3KCNyaTa-
UMM pacxogomepa-cHétumka anektpomarHntHoro «MUTEP®JIOY T» moandumkaumm 3
(nanee — pacxogomep), nsrotasnnsaemoro B coorsetcteum ¢ TPOH.407112.019 TVY.

O6cnyxuBaroWwmnin NepcoHan, NPoBOAALLMNA MOHTaX (OEeMOHTax), SKchnyatauuio u
TexHuyeckoe obcnyxmBaHne pacxogoMepoB, LOMKEH U3YYMTb HACTOSLLLEE PYKOBOACTBO
Mo aKcnnyaTaumm 1 NPOUTU MHCTPYKTaX No TexHWKe 6esonacHoCcTu npu paboTe ¢ dnek-
TPOTEXHUYECKMMWN YCTaHOBKaMUN. BO3MOXHbI HE3HAYUTENbHbIE OTIIMYNS OT HAaCTOSLLEro
PYKOBOACTBA, HE BIMAIOLLNE HA METPOSIOrMYECKNE XapaKTEPUCTUKN U PDYHKLNOHANbHbIE
BO3MOXHOCTU npubopa.

Pacxogomepsbl-cHéTumkn anekTpoMarHutHele NMATEP®JIOY T 3apeructpupoBaHbl B
depepanbHOM MHGPOPMaUMOHHOM boHAe No obecnevyeHnto eanHcTBa U3MEePEHNA Nog
HomMepom 83188-21.

TexHu4yeckne gaHHble U onnucaHne pacxogomMmepoB-cH4eTymkoB NMUTEP®IIOY T moau-
doumkaumm 3 B3pbIBO3ALLMLLEHHOIO UCMNOSTHEHMS NPUBELEHBLI B PYKOBOACTBE MO 3KCMya-
Taummn TPOH.407112.019-03.01 P3.

MEPEYEHb NPUHATLIX TEPMUHOB M COKPALLEHNN

D] N - HOMUHanbHbIN AnameTp;

QO - 30Ha HEYyBCTBUTENBHOCTU N3MEPSEMOro pacxoaa,;

(@ ) - MMHUMaIbHbIA N3MepSEeMbIN 0O bEMHbIN Pacxoa;
Q3 - HOMUHanbHbIA N3MepseMbli 0OGBEMHbIN PacXoa;
Qb - MakcumarnbHbIN (Neperpy3oyHbIN) n3amMepsieMbln pacxon,
BU..coooiiii, - BEC NMIMyIibCa;

OATHUK............... - NepBUYHbIN NpeobpasoBaTenb pacxoaa;
OC..ciiinn. - AuarHocTupyemas cutyauus,

UM - U3MepuUTeEnbHbIN NpeobpasoBaTenb (610K ANIEKTPOHMKN);
MO .o, - nporpammHoe obecneveHue;

PO - PYKOBOZCTBO MO 3KCnnyataunu;

CepsucHoe M0 ....- 110 «[MUTEP®IOY T. Kondurypartop»;
OQOC ..., - ANeKTpoaBMXKyLLLAsa cuna.
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Mpumep 3anmcu o6o3HaYeHns1 pacxogomepa Npu 3akase:
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OMUCAHUE U PABOTA

1.1. HasHauyeHue pacxopomepa

Pacxogomepbl-cyeTumkn anektpomarHutHole «MATEP®IIOY T» moandukaumm 3 npea-
Ha3HadeHbl 418 n3mepeHns 06bEMHOro pacxofa n ob6bEMa 3NeKTPONPOBOASALLMX XKNOKO-
CTEN, Nynbn U CYCMNEH3NN, UMEIOLLMX MUHUMATTbHYIO 3NEKTPONPOBOAHOCTL 5x10% CM/m B
LUMPOKUX AnanasoHax U3MeHeHUs TeMnepaTtypbl, NPY NOCTOSAHHOM UMK NepPeMeHHOM (pe-
BEPCVBHOM) HanpasfeHnn NoToka U3MepsemMon Xuakoctu. Pacxogomepsl MOryT yCTaHaB-
NMBaTbLCA Ha MeTanu4eckme, NNacTMKoBble, MeTanIoNIacTUKOBbLIE TPYOONPOBOAbI.

Pacxogomepbl ob6ecneymBatoT:

e V3MepeHue cpeaHero oGbLEMHOro pacxoda npy NpSMoOM M 0GpaTHOM Harnpasne-
HUW MOTOKA;

® ornpegernieHne obbema HapacTarwmm UTOroMm oTaesibHO ArAa NnpAMoro mn 06paT-
HOro HaripaBJ1€HUA MOTOKa,

e VHOuKauus obbema HapacTarwmm NTOromMm And npAamMoro HanpaBJi€eHNUA NoToKa C
BO3MOXXHOCTbIO C6pOC3 Ha4aJIbHOro 3Ha4eHu4,

® KOHTPOJlb OTCYTCTBUA I/I3MepFIeMOI7I cpebl B AaTHUKE,
MHOWKaUUKO pe3ylibTaTtoB I/I3MepeHI/IIZ;

e BbLIBOJ U3MEPUTESTbHOW N AnarHOCTU4eCKoM MHopMaLumm B BUae TOKOBOIO CUr-
Hana un vyepe3s umdgposble nHTepdencol HART unm RS-485 (npwn Hanu4umn), Ymc-
NOUMNYFbCHBIX U NOrMYeCKUX CUrHanoB.;

e aBTOMATUYECKUM KOHTPOJ1b U MHOUKaUWUKO ANarHOCTUPYEMbIX CVITyaLl,I/IIZ M OTKa30B,
® 3alinTy YCTAaHOBOYHbIX AaHHbIX OT HECAHKLUMOHUPOBAHHOIO A0CTyna,
® pacyeT MaccoBOro pacxoga rno sagaHHOMy 3Ha4€HU0 NIOTHOCTU KNUOKOCTH.

1.2. TexHU4YeCKMe XapaKTEePUCTUKU

1.2.1. Mapamempsni usmepsiemol cpeobl

YaenbHada anekTponpoBOAHOCTb, CM/M, HE MEHEE ...........cuvuveeieiiiiieeeeiice e 5 %104
HenTpanbHOCTb MO OTHOLUEHUIO K OYTEPOBKE ....coeeeeeeereeriiiiiaaaeeeeeeeeennnnnnnnnns ETFE, PU;
Temnepatypa namepsemon cpeibl (PU) ..., oT munHyc 10 go 70 °C;
Temnepatypa namepsaemon cpefibl (ETFE) ... oT MuHyc 29 o 150 °C;
Pabouee gaBneHune namepsemMon cpebl, He BONee ........coceeeeeeeeeeeeeennnen, 2,5 (4.0%) MMNa.
* o 3akasy

1.2.2. Pa6oy4ue ycnoeus aKkcninyamayuu

TemnepaTtypa OKPYKalOLLEro BO3AYXA...uuuueeeeeeeereerrnnnnnnnnns oT muHyc 40 go nntoc 60 °C;
OTHOCcUTENbHas BraxHOCTb Bo3ayxa npu 35 °C, He BOMee...........vveeeeeeeeeeeeeennnns 95 %;
ATMOCHEPHOE AABIIEHNE B ONAMA30HE .......ccevneeeineeeiieeeeiieeeaeeeeanaeeeenns 66...106,7 kla;
MNepemeHHOe MarHnTHOEe nosne Yyactotom 50 Ny, He Bonee ..........cceevvveeeeeennnn. 400 A/m;
MexaHunyeckasa Bnbpaums yactotom 10,55 Ny ¢ amnnutygon cmeweHms go... 0,35 mm;
CteneHb 3awmTbl kopnyca no FTOCT 14254-2015: ......ccooveeeeieiieiiieee e IP67, IP68*.

* |P68 TONbKO ANnAa gatymka pasfesibHOro UCMOSTHEHWS.

BHUMAHUE! 3anpelaetcs akcnnyatauma pacxogomepoB Bo BAPbIBOOINMACHbIX
MOMELLEHNAX.




Mutepdonoy T3 PykoBoAcTBO Mo akcnnyarauum 7

1.2.3. [Mokazamenu HadexHocmu
CpeaHsst HapaboTKa HA OTKA3, Y, HE MEHEE...........ueeeeeeviieeeeeeiiieeeeeerineeesenannns 150 000;
CPOK CIIYXKObI, NTET, HE MEHEE .....uiieeeeeieeiiiiiieeeeeeeeeeeattaa e s e e e e e e eeaasssanaaaeaeeaaeennnnnnaens 15.

1.3. MeTponoruyeckue xapakTepUCTUKK

OnameTpbl ycnoeHbix npoxoaosB (DN) n cooTBeTCTBYOWME 3HAYEHMST pacXoLoB Npu-
BeAeHbl B Tabn. 1.1.

Mpenenbl fonyckaeMon OTHOCUTENBHOM NOrPELUHOCTU U3MEPEHUS pacxoda n o6béma
npw NtoBom HanpaBneHnn NoToka B guanasoHe pacxoaos oT Q3 ao Q1 (ckopocTb cpeabl
ot 10 go 0,01 m/c) cocTaBnsAtoT:

+(0,2 + 0,01 x (Q3/Q))% - ans knacca ToyHocTn K02;
+(0,5+ 0,01 x (Q3/Q)) % - ans knacca To4yHocTn K05,
rae  Q — n3mMepeHHoe 3HayeHne pacxoaa, M3/u.

Tabnuua 1.1 3aBmucumocTb namepsieMbix 06bEMHbIX pacxogoB oT DN pacxogomepa

Q4 Q3 Ql
HoMuHanbHbiii| MakcumanbHbii (nepe- HomMuHanbHbIn MuHUManeHbI
avametp, DN | TPY304HbIN) pacxoa, M4 pacxon, mM3/y pacxop, M3y
v=12,5m/c v=10wm/c v=0,01wm/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 ckopocCTb NOTOKa, M/C, COOTBETCTBYOLLIASA pacxoqy).

Mpenensl NnpuBegEHHOM NOrpeLLHOCTM Npeobpa3oBaHnsa pacxoda B TOKOBbIN BbiIXO4-
How curHan £0,05 % (ot guanasoHa Toka 16 MA).

1.4. dneKktponutaHue

OneKkTponuTaHMe pacxogomMepa OCyLLeCcTBNseTcss CTabunmsanpoBaHHbIM Hanpse-
HMeMm 24 B NOCTOAHHOro ToKa UM OT CEeTU NepeMeHHOro Toka HanpsbkeHnem 220 B ¢
yactoton (50£1) lNy. MapameTpbl Lenu NUTaHMs pacxogomepa B 3aBUCMMOCTU OT KOM-
nnekTauum npmeeaeHsl B Tabn. 1.2.

Tabnuua 1.2 NapameTpbl Uenu 3NeKTPUYecKoro NUTaHus

[wana3oH gonycTnmblx MoTpebnsemas MOLLHOCTb,
3Ha4YeHUn HanpsxeHns, B He bornee
24 B nNOCTOSAHHOrO TOKa ot 21,6 0o 26,4 B 10 BT

220 B nepemeHHOro Toka ot 187 no 242 B 10 BA

HomMunHanbHoe HanpsikeHue
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1.5. MNMpumeHsemMble MmaTepuanbl

[etanu n cbopoyHble eavHULbI PAacXOAOMEPOB M3roTaBNMBaKTCS U3 MaTepuaros,
npuBedeHHbIX B Tabnuue 1.3.

Tabnuua 1.3 Matepuansl

lNpoTo4Has vyacTb Hepxxasetowasa cranb
dyTepoBka ETFE, PU
dnaHubl HepxxaBetowasn cranb, yrnepogucrasa ctanb C 3NoKCUAHbIM Mo-
KpbITUEM
Kopnyc Yrnepogucras ctanb C 3MOKCUOHbIM MOKPbITUEM
AnekTpoabl HepxxaBetowasa ctanb 316L
Hastelloy C
TutaH
TaHTan
Kopnyc UI1
MOHTa)KHAS KO- ANOMUHNEBBIN CMNSiaB C ANOKCUOHbLIM NOKPbLITUEM
pobka gaTtumka

MaccorabaputHble xapakTepucTmkm pacxogomepoB npuseaeHsl B NPUTTOXEHUE A.
1.6. CocTtaB usgenus

Tabnvua 1.4 KomnnekT nocTaBky pacxogomMepa

HanmeHoBaHune Kon-Bo MpumeyvaHue
Pacxopomep-c4eTymnk arnekTpoMarHUTHbIN 1 B cooTBeTCcTBMM C 3aka3om
«MNTEP®IIOY T3»
MacnopT 1
PykoBoacTBO Mo akcnnyaTaumm 1
KabenbHble BBOAbI 2
3almTHbIE TOKONPOBOAbI 2
Mpoknagku 2 OCT 15180-86

3asemnsaowme gUcKm 2 Mo 3akasy

KomnnekT kabenen - Mo 3aka3sy

NcTOYHUK NnnTaHus 1 Mo 3aka3sy

NPUMEYAHUA:

1. BkcnnyaTauMoHHast OKYMEeHTaums, nporpaMMHoe obecrneyeHmne 1 kapTbl 3aKkasa Ha
npogykunto « TEPMOTPOHWK», pasmelleHbl Ha canTe npousBoauTens no agpecy
http://termotronic.ru.

2.To 3aKagdy B KOMMNIEKT NOCTaBKN pacxogomMepa MOXET BKIo4aTbCA crneaytowee go-
NoJIHNTEJIbHOE O60py,D,OBaHMeZ

- NpucoeauHUTENbHas apMmatypa: naHubl, rabapuUTHbIN MMUTATOP, KPenex, AoMnor-
HUTENbHbIE NMPOKMaAKW.


http://termotronic.ru/
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YCTPOUCTBO U PABOTA

2.1. MpuHUMn pencrTeus

B ocHoBe npuHUMna paboTbl 3NIEKTPOMArHUTHOIO pacxogoMepa NeXnT 3MepeHune Be-
nnymHbl AC MHAYKUMK, BO3HUKaOWEN B 0ObeMe aNeKTPOonpoBOAsLLEN XKNOKOCTH, ne-
pecekarLlen MarHUTHOE None 3NeKTPOMarHUTHOW CUCTEMbI B KaHarne nepBUYHOro npe-
obpasoBartens pacxoga (puc.2.1).

MepBUYHbLIN NpeobpasoBaTenb U3mepuTenbHbIN npeobpasoBartenb
pacxoaa (OaTyuk) (610K 31EeKTPOHUKN)
( ’Mm?ykmop\ / \

> nuTaHus =24 Bwunu ~220 B

JMcKpeTHbIN BbIXoA

3nekmpodbi

E-3[cC Mumaxue
UHOYKYuu  uHAYyKkmopa

Moaynb

TokoBbIV BbIXEI)_'El 4-20 MA
Moaynb HAR

BHeLWHUX I

KOMMYHMKaLui UnTepdeic RS-485

)

N3MepuTenbHbIN
aHanoro-umdposomn

A 4

B- mazHUmMHoe
none

| WHTepdelic onepaTtopa |
- J

PucyHok 2.1 CTpykTypHasa cxema pacxogomepa

[MepBunYHbIN NpeobpasoBaTterb pacxoda (AaTtymk) npeacraBnseT cobon y4acTok Hemar-
HUTHOW TPYObl C HENPOBOAALLMM BHYTPEHHUM MOKPLITUEM, CHAPY>KN KOTOPOro pasMeLLEHbI
0OMOTKN MHAOYKTOPOB MarHUTHOW cucTeMbl. [pn nepeceyeHnn aneKkTponpoBOsLLEN Cpe-
AOW NVHWM MarHUTHOrO Mons BblpabaTbiBAETCA JMEKTPUYECKUIA CUTHAnM, M3MEpPSiEMbIN
OBYMS1 311eKTPOAaMM Ha NPOTMBONEXALLMX B TOPU3OHTANbHOW NAOCKOCTU CTEHKAX TPyObl.

3AC viHaykumm E pervctpupyeTcs AByMs arieKTpogamMun 1M NponopLmoHanbHa CKopo-
CTM NOTOKA XWOKOCTM V, PacCTOSIHUIO MexXay anekTpoaamu d 1 MarHUTHOM MHAyKuun B:

=kB.dv, (1)
rae  k — koadhdnuymeHT NponopunoHanbsHOCTH.

K, B n d — NOCTOSIHHbIE BENMMYUHbI ANs Kakaoro pacxogomepa. 3HaveHne SC He
3aBMCUT OT TEMMEPAaTypbl, BA3KOCTM U MPOBOAUMOCTU XXMUAKOCTM (MPW YCNOBUK, YTO NPOBO-
ANMOCTb COOTBETCTBYET YKa3aHHOM B TEXHUYECKMX XapaKTEPUCTMKAxX pacxogomepa).

Brok aneKkTpoHWKM ycunmBaeT HanpshkeHue curHana, oTUNbTPOBLIBAET MOMEXU U
paccunTbiBaeT 06beMHbI pacxon Q.

C y4etom chopmynbl (1) pacxoq Q onpegensietcs cnegyowmm obpasom:

o=v2 )
roe Vzr;], 3)

O6bem xugkocTtun V, npowelien Yyepes gaTymk 3a nHTepBan BpemeHn T, paccunThbl-
BaeTcd no popmyne:

V=/; 0t)at (4)

3Ha4yeHne MaccoBOoro pacxoga Qm paccynTbiBaeTCA B COOTBETCTBUM C 3aJaHHbIM 3HaA-
YyeHunem nnoTHOCTU KOHTpOJ'II/IpyeMOIZ XUNOKOCTH p.

Qm=p-Q (5)
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2.2. KoHcTpyKuma pacxogomepa

Pacxogomep coCTonUT U3 3aneKTpoMarHMTHOro NnepBUYHOro NnpeobpasoBaTens pacxona
(OaTumka) n BTOPUYHOIO 3NIEKTPOHHOIO n3mepuTtensHoro npeobpasosatens (MIM).

[aTynk n3rotaBnMBaeTCA M3 HEMarHUTHOM TPyObl (HEpXXaBeloLas CcTarnb) C HenpoBOas-
LLIMM BHYTPEHHUM MOKPbITUEM (PyTEPOBKO) B UCMONHEHWM C (DaHLEBBLIM NPUCOEANHEHNEM.

B ncnonHeHusax pacxogomepa ¢ DN = 150 Ha Topuax dnaHues Kpenatcsa pbiM-60nThbl
ONs YCTaHOBKU pacxogomepa Ha TpybonpoBO4 C MOMOLLB NOABEMHOrO MexaHusma
(KpaH, Tenbdep 1 T.n.). BHyTpeHHss NOBEPXHOCTb NPOTOYHOM YacTu qyTepyeTtca pTo-
ponnactom ETFE nnn nonnypetaHom PU, matepuan anekTpoaoB 3aBUCUT OT BUAa KOH-
TPOSINPYEMOM XKUOKOCTU.

I cooepxnt nameputenbHbI aHanoro-undpoBon Moayb, UCTOYHUK NMUTAHUSA, MO-
Aynb BHELUHNX KOMMYHMKaLMA, 6Nok nHTepdernica onepaTtopa 1 pasmellaeTcs B OTAEb-
HOM repmeTnyHOM Kopnyce. Llenn BxogoB, BbIXOO0B U UICTOYHWKA NUTAHUSA raribBaHU4Ye-
CKM N30NMpPOBaHbI Apyr OT gpyra.

MeTannudeckun kopnyc Wl 3akpbiBaeTcs ¢ ABYX CTOPOH HAaBUHYMBAKOLLNMUCS KPbILL-
Kamu C ynrnOTHUTENbHbIM KOMbLIOM U3 TBEPAOWN pe3nHbl. [lepeaHsisi naHesb BbiNOMHEHA
n3 cTekna.

[Mpn HeobxogmMmocTn (ans ygobcTea CHUTbIBaHUS NOKa3aHWn) MHOMKATOP MOXET yCTa-
HaBnNuBaTbCS € pa3BopoTom Ha 90° (puc. 3.3).

Bsopg nutatowero n nHgpopmarMoHHOro kabenemn ocylecTensaeTcs Yepes asa kaberb-
HbIX BBOAA. epMeTnYHOCTb obecneunBaeTcs 3a CYET YNIOTHUTENbHOIO KonbLa, ycTa-
HOBMNEHHOro BHYTPY KabenbHOro BBOAA.

Pacxogomep lNutepdnoy T3 BbinyckaeTcs B ABYX UCMOSTHEHNUAX:

® KOMMAaKTHOE UCNOSTHEHNE (M3MepPUTENbHbIN NpeobpasoBaTenb 3aKpensieH Ha nep-
BUYHOM npeobpasoBarene);

e pasgernbHoe UCMOoNHeHNe (M3MepUTenbHbIN NpeobpasoBaTerib CoOeaMHSeTCs C
nepBMYHbIM NpeobpasoBaTenemM CUMIOBbIM 1 CUrHarnbHbIM kabensamn).

BHewHnn Bua pacxogomepa KOMMNakTHOro NcnoJiHeHnA npmBeneH Ha puc. 2.2.

Kpbiwka WM MOHTaXHbIN OTCEK KabenbHbin BBOL,
NS BXOAHbIX U
BbIXO[HbIX CUrHanoB

WNHTepdenc onepartopa:
- MHamkaTop;
- KnaBuartypa .
M3mepuTenbHbIn

npeobpasoBarenb
(n
3asemMneHus
KabenbHbIli BBOA,
Ana nutarwero
LUnnba, Hanps>XeHns
MrowBMposoUibe _ASY" TEPMOTPOHHK
BUHTLI MepBuYHbIi Mumepdaoy T3 DN50 P1E
p Kaacc K05 ¢/ 000001
I'Ipeoﬁpa3OBaTenb Mamepuaab ETFE 316L EH[
M 2.5MN
pacxoaa (FlaT‘WIK) CmeneHb 3awumbl P67 e

Mumanue DC 24B
-40°C < Ta<+40°C

Hanpasnexue -29°C < Te < +130°C

noToKa

CgeaaHo 8 Poccuu

OTKPbIBATb, OTKAIOHMB OT CETU!

PucyHok 2.2 BHewWwHW BUg, pacxogomepa KOMMaKTHOrO MCNOMHEHUs



Mutepdonoy T3 PykoBoAcTBO Mo akcnnyarauum 11

BHeLWHWIA BUA gaTymka U usMepuTenbHoro npeobpasoBaTens pacxogoMepa pasaernb-

HOro UCNOMHEeHNA npeacTasfieHbl Ha puc. 2.3 1 puc. 2.4.
KpbiLlka KNneMMHOro otceka MNOMOMPOBOYHBIN BUHT

KabenbHbIi BBOA, AN

KnemmHbiit oTcek cunoBoro kabensi ot MM

KabenbHbI BBOA, ANS
curHaneHoro kabens Ha UMM

LWnnba

_£OY" TEPMOTPOHHK

Mumepdaoy T3 DN50 P1E
c/n| 000001

Mamepuaabi ETFE 316L
MakcuMaabHoe gasaeHue| 2.5MMa | [ H [
CmeneHb 3awums P67

Knemma 3asemneHus

-40°C < Ta < +40°C
-29°C < Tc < +130°C

CgeaaHo & Poccuu

OTKPbIBATb, OTKAIOYMB OT CETU!

HanpasneHue notoka dyTepoBka

PucyHok 2.3 BHelwHU BUA gaTumka pacxogomepa pasgesibHoro UcrnosiHeHna

Wunba KabenbHbin BBOA AN MOHTa)HbIN OTCEK KpbILLKa MOHTaXXHOrO
BXOOHbIX U OoTCEKa
ﬂ TEPM“'"JI]H"K BbIXO[HbIX CUrHarnos
Mumepdaoy T3 MHTepdenc oneparopa:
Kaacc K05 c/n| 000001 - UHOUKATOP;
- KrnaeuaTtypa
Knemma 3asemnexus
CmeneHb 3awumsi P67
Mumanue DC 24B Y]
e SR u
w P Mnom6UpPOBOYHbIN BUHT
Cgenano 8 Poccuu
KabenbHbin BBOA, AN
OTKPbIBATb, OTKAIOH/B OT CETH! CUNOBOIO Kabens

Ha JaTymK
A KpblLika kneMmMHOro

OTCeKa

KabenbHbi BBOA, AN
CUrHanbHoro kabens
OT gaTtyuka

KneMmHbIln oTCcek

PucyHok 2.4 BHewHun Bua UMM pacxogomepa pasgenbHOro NCNosTHEHNS
2.3. Pexumbl paboTbl pacxogomepa

Pacxogomep MMeeT fBa pexuma, OTNMyatoLmnxcs ypoBHEM AOCTYNa K UBMEHEHMIO Na-
pameTpoB pacxogomepa:

e Pexnm KOHOUTYPUPOBAHWUE - toctnpoBku (rpagympoBkun) npubopa eHe pabo-

yeeo rpoyecca;

e Pexnm PABOTA - akcnnyatauum pacxogomepa.

B pexume KOHOUTNYPUPOBAHWE ¢ nomoLubio cneunanmanpoBaHHOIO CEPBUCHOIO
MO MOXHO M3MEHWUTb NapameTpbl, BAUAIOLWLME HA METPOSIOrMYECKME XapaKTEPUCTUKK
npubopa (KannudpoBkK).

Ansa nepesoga pacxogomepa B pexum KOHOUTYPUPOBAHUE HeobxogmMMo CHATb
KpbIwKy UMM, OTKPYTUTb (OMKCMpPYIOLLIME BUHTbI MHOMKATOPA, OTKIYNTD MHAMKATOP, YAa-
NNTb NNOMObLI NOBEPUTENS, CHATb 3aLLMTHYIO NIIAaCTUKOBYHO NaHemNb U nNepeBecTn nepe-
kntoyatens CAL (puc. 2.5) B nonoxeHne «UNLOCK>.
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Mnom6el MepekniodaTens pexvMa
3almTHas naHenb nosepuTens TOKOBOIO BbiXoJa

WHaukaTtop

®dukeupyrowme
BUHTbI

OPERATOR 3
DISABLE

3awuTHasn MNepekntovarens

[ocTtyn K pexumy
Kpbiwka naHenb BnokrpoBku onepaTopa

KOHOUIYPUPOBAHWE

PucyHok 2.5 lNepekrntoyatenn pexmmoB paboTbl pacxogomepa

Mo OkoH4YaHUW CTUPOBKM Mpubopa HeobxooMMO BEPHYTb PACXOAOMEP B PEXUM
PABOTA. [na storo cnenyet BepHyTb nepekntovatens CAL B nonoxeHne «LOCK»,
YCTaHOBUTb 1 ONNOMOMpPOoBaTh 3aLUUTHYIO NaHenb.

B pexxume PABOTA onepaTtop nmeeT BO3MOXHOCTb HabntogaTb n3amepsaemble 3Haye-
HWUS1 NnapameTpoB (Tabnuua 2.5), gnarHoctuyeckyro nHdopmaumio (Tabnuua 2.7), a Takke
N3MEHATb METPOSIOMMYECKN He3Ha4YMMble napamMeTpsl.

3awmTa OT U3MEeHEHUI METPOSOMMYECKN HE3HAYMMbIX NapaMeTPOB HACTPOWKN Pacxoao-
Mepa obecneuymBaeTcs annapatHon GrnokmpoBkon nepekntoyatenem OPERATOR, pacno-
NOXeHHOoro noA nHaukatopom UMM (cm. puc. 2.5), n nporpammHon 6110KMPOBKON - NApOrieEM.

B nonoxeHun «DISABLE» annapatHas 6510kMpoBKa BKITHOYEHA Y UIBMEHUTb HACTPOMKMN
pacxogoMepa Hemnb3sa Kak C MOMOLLbIO KraBmaTypbl, Tak U N0 NHTEPdENCY C MOMOLLbLO
cepsucHoro [10.

Ansa oTknoyeHna 6NoKMPOBKK nepeknodaTens He06X0AMMO NepeBeCTU B NOSTOXEHNE
«ENABLE». Nocne BBoAa naposns, onepatop nonyyaet BO3MOXHOCTb U3MEHATb HEOO-
Xo4QuMble napameTpsbl.

Maponb goctyna — YeTbIpéx3HayHoe 4ucro. 1o ymonyaHuio nonbL3oBaTernbCKUn na-
posib paBeH «0000» 1 MoxXeT BbITb n3MeHeH B MeHto JJocmyn / CMeHa napouisi.

[Ans nonyyeHns goctyna Heo6xoanmo BBECTU BEPHbIN Naponb B MeHto [Jocmyn / Beod
naporns. Nocne BBoga naponsi B NpaBOM BEPXHEM YIIy UHAMKATOpa BbIBOAUTCH MUKTO-

rpamma ‘\
NS 3aKpbITMSA 4OCTYNa nocre BBEAEHHbIX M3MEeHeHMIn HeoBX0aMMO BOCMOSb30BaTLCS

NYyHKTOM MeHto LJocmyn / 3aKpbime.

Ecnu B TeyeHne Tanmayta (10 MnHyT) He ByaeT HaxaTta HYU ogHa U3 KnaswuLl, AOCTYnN
K pefakTMpoBaHUIO NnapameTpoB aBTOMaTUYECKU 3akpbiBaeTcs. [1na nosBTopHOro paspe-
LeHns 4ocTyna crnegyeT 3aHOBO BBECTM Naporb.

B cnyyae yTepu nonb3oBaTenbcKoro napons cnegyet odbpaTtntbes K NpoM3BOANTENIO.

Mpn nomowm cepsucHoro MO «MUTEP®JIOY T. KoHdurypaTtop» no uHtepdencam
RS-485 (npu Hanuuun) nnn HART (Hanpsimyto unn yepes agantepbl, Hanpumep, ICP
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DAS 1-7567 (USB) vnu 1-7547 (Ethernet)) BO3MOXHO U3MEHEHNE METPOSIOrMYECKN He-
3HAYMMbIX NapamMeTpoB. Kak 1 npu py4yHOM U3MEHEHMM NapamMeTpoB, B cepBucHom MO
notpebyeTcsa BBOA Napons.

CepsucHoe MO «MUTEP®IIOY T. KoHdurypaTop», 4OCTYNHO ANs CKaYnBaHUsA ¢ ooun-
uManbHoro caunta http://termotronic.ru.

2.4. BbIXxoagHble CUrHanbI

2.4.1. AHanoeosesbll (mokoesbll) ebixoOHOU cuaHasn 4-20 MA

BbIXoQHON TOK aHanoroBoro curHana cCooTBeTCTByeT 06bEMHOMY pacxoay 1 CKOpOCTU
XnOKocTWU. AHanNoroBbIN curHan nmeetT HmkHee (4 MA) n BepxHee (20 MA) 3Ha4YeHns Bbl-
XOOHOro TOKa, COOTBETCTBYIOLLME rpaHuLaM U3MepaeMOoro ananasoHa pacxoga.

Tok, nponopunoHanbHbii M3MEPEHHOMY 3HAYEHUID pacxoda, B 3aBUMCMMOCTM OT
HacTpowkn bopmumpyeTcsa npy nNiobom HanpaBneHnn NOTokKa.

[na 6a30BoN KOMMMEKTAUUN pacxogoMepa TOKOBbLIN BbIXOL NACCUBHbIN, NSt MaKCy-
MarbHOW KOMMMEKTaumm MoxeT BbITb, Kak MAaCCUBHbLIM, TaK U aKTUBHbIM.

BbiGop pexxmma TOKOBOro BbIXOAa (TONbKO 4119 MaKCUMasibHOM KOMMEKTaumm) ocyLLecTB-
ngaetcs nepeknovatenemMm «4-20 MA», pacrnosfioKeHHbIM Mo MHAOMKATOPOM pacxogomepa
(puc. 2.5).

[MuTaHne aHanoroBoro BbIxo4a B NAaCCUBHOM peXUME OCYLLEeCTBNAETCA OT BHELLUHEro

BTOPWUYHOIO UCTOYHMKA NUTaHUs HanpsxxeHnem ot 18 go 30 B. ConpoTueneHne Harpysku
OOJTKHO BbIGUpaTbCs U3 YCrOBUS:

RH (kOm) £ (VH,B -9)/20MA, HO He 6onee 600 Om.
[Mpn ncnonesoBaHun koMmyHukauun HART pekomeHayeTtca 250 om
[MoakntyYeHne KOHTaAKTOB TOKOBOrO Bbixoda (+T/-T) 4OMKHO NPOM3BOAUTLCA C YY4ETOM
NMONSAPHOCTW.

P1 — UCTOYHUK NUTaAHWSA pacxopomepa;
P2 — BHELWHNN NCTOYHUK NUTaHUSA

P2
+

TokoBbIN
BbIX0Op,

VH

&

LOnCKpeTHbIN
BbIXoq

P1

+24B / L 220B
-24B / N 220B
PE

MutaHue

PucyHok 2.6 Cxema NoaKIto4YeHns NacCMBHOMO TOKOBOMO BbiXoAa

B akTMBHOM pexume aHanoroBbl BbIXO4 NUTAETCA OT BCTPOEHHOIo UCTOYHUKA NuTa-
HUA N BHELLHEro UCToYHMKa He Tpebyetcsa. ConpoTMBREHWE Harpy3ku LOSMKHO BblOK-
paTbCs U3 YCIOBUSA:

RH (kOm) £ 600 Owm.
[Mpn ncnonesoBaHun koMmyHukauum HART pekomeHayeTtca 250 om
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P1 — UCTOYHMK NUTAHUS pacxogomepa

TokoBbIN
BbIXon

- HART
Moaem

OUNCKPETHLIN
BbIXo4

P1

+24B / L 220B
-24B / N 220B
PE

Mutanue

PucyHok 2.7 Cxema NoaknioYeHUst akTUBHOIO TOKOBOTO BbiXoAa

2.4.2. UHmepgpeiuc HART
AHanoroBbIn BbIxog obecrneynmBaeT KOMMYHMKaUMIO MO UMGPOBOMY UHTepdency
HART n nossonseT nonyyaTtb MHopMaLuo 06 namepsaemMbiX N HACTPOEYHbIX NapameT-

pax, a Takke MoauduuMpoBaTb [OOCTYyNHble napameTpbl Cc nomowpso [10
«MATEP®IOY T. KoHdurypatop».

Tabnuua 2.1 Xapakrepuctnkn HART- nHtepdenca

ID nsrotoButens Ox611F
ID Tnna npmnbopa OxE482
Bepcusa npotokona HART 7
dannbl onucaxus npubopa (DD, FDI) Ha caunte http://termotronic.ru
Harpyska HART 250 Om

2.4.3. TlanbeaHu4yecku pa3esizaHHbIlU OUCKPemMHbIU 8bIXOOHOU cu2Hall
Pacxogomep nmeeTt oguMH OUCKpeTHbIN BbixoA. [lapameTpbl Bbixoaa:

TN BbIXOA4a NACCUBHbIN;

MakcumanbHasga BbixogHaa yactota 2000 Iu;

dopma curHana meaHap (npv vyactote 6onee 5 I'y);

MaKcMmMarnbHasi 4NIMTENbHOCTL akTUBHOIro coctosiHmus 0,1 ¢ (mpu yacTtoTte meHee 5 w);

BHellHee nuTtaHue Bbixoda ot 3 go 30 B;

MakcumarnbHO gonyctumbl Tok 100 MA;

BbIXOQHOE HanpshkKeHne npu MakcumMmanbHOM TOKe - He bonee 3 B.

[NCKPETHbIN BbIXO4 MMEET HECKOJSTBbKO PEXMMOB paboThl, NPEACTaBNEHHbIX B Tabnmue 2.2.


http://www.endress.com/
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Tabnuua 2.2 Pexxumbl paboTbl ANCKPETHOrO BbiXxoaa

Koa| P MNonapHOCTb BbIXOA-
0| Pexum Bbixoga XapakTepucTtuka Bbixoga HOro CHrHANa
A Fowx 4, Fuaxc Araicinecme
0 YacToTHo- T Imiml npsimast
| |
NMMYbCHbIN LN
| |
(aBYHanpasneHH L
1 bl MOTOK) ’r | . . | JLILIL_ |umBepcHas
Q4 -3 - %+ +@3+@s4  Q
Foix 4, ~Fare Aeriocuece
2 4 Imim! npsamas
acTOTHO-
UMNYNbCHbIN
(MpsiAMOM NOTOK)
3 JLILJL_ [vHBepcHas
A ooouenma " Fabix 4, Fuake
4 G (S — T U | npamas
YacTtoTHo- BN
NUMMYMbCHbIN s11 |s12!
~ | |
obpaTHbIN NOTOK L
5 (obp ) | N .| JLILI_ |vHBepcHas
T T |l
Q4 -Q3  -Qo 9+qQo Q
6 e npsimasd
Komnapartop Pacxop > 3agaHHoro nopora
7 ___ [ |vHBepcHad
8 e H npamas
[narHocTtuka CobbiTna anarHoctmku no UM
9 [ |MHBepcHas

Kaxabll 13 pexmmoB MMeeT NpaAMyto (3HayeHue BbiXO4a B aKTMBHOM COCTOSIHUM
paBHO 0) nnNn MHBEpPCHyI (3Ha4YeHne Bbixoda B aKTMBHOM COCTOSHUWM paBHO 1) nonsp-
HOCTb BbIXO4HOIO curHana.

B wacmomHo-umnynbcHbix pexxumax (UM, ¢ 0 no 5) BbixogHas yactoTa rnponop-
LUMoHanbHa n3aMepeHHoOMy pacxoay.

Mo ymonyaHuio yctaHoBneH pexum 0 - HacToTHO-UMMyNbCHbIW, ABYHANpaBrneHHbIN
MOTOK, NONAPHOCTL NpaMas (akTueHbIN 0).

Bec nmnynsca BU (n/umn) moxeT yctaHasnueatbcsa B npegenax ot 0,001 go 9999.

Pac4ét MmHMManbHO BO3MOXHOro 3HayeHna BU ansa cornacoBaHus Nno YacTtoTe ¢ npu-
€MHWKOM MMMYNbCHOro curHana nponssogurtca no gopmyne (6).

BU(1) = 03/(3,6 F), (6)
roe Q3 — HoMuHanbHbIM pacxod, Mm3/4 (cm. Tabn. 1.1);

F — makcMmanbHo gonyctmas gng npueMHuKa YyactoTa crieqoBaHnsa uMnysb-
cos, L.
3HayeHnsa BeCOB MMMyJibCa, YCTAHOBMEHHbIE NO YMOMNYaHuUIo, NpuBeaeHbl B Tabn. 2.3
N cOOTBETCTBYHOT YacTtoTe okono 1000 Ny npy HOMUHaNBHOM pacxoge.
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Tabnuua 2.3 3aBoackon BEC nMnynbca
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

BHUMAHWE! [lpu npesbilweHnn pacxoga 3HadeHna Q3 dpopmmpyeTca gmarHoctude-
ckoe coobuleHne S12, a npu npeBbileHNN BbiIxOgHOW YacToTbl 2000 My
- S11 (cm. Tabn. 2.7).

B pexume Komnapamop (pexumbl 6 1 7) Ha BbIXO4e U3MEHAETCS JIOrMYecKuin ypo-
BEHb MPU U3MEHEHUM pacxoda MeHbLue nnu 6onbLue ycTtaHoBreHHoro nopora. o ymon-
YaHuo ycTaHaBnmnBaeTcs nopor 0 M3/4, TO eCcTb onpefensieTcs HanpaBneHue NoToka na-
MePAEMOWN XXNOKOCTH.

B pexume fJuazHocmuka (pexnmbl 8 1 9) Ha BbIXo4e U3MEHSIETCA NTOTMYECKUIN ypo-
BEHb NPU BO3HUKHOBEHMM COOBLITUA AMarHoCcTuKK. Nonb3oBaTenb MOXET Yyepes CepBuC-
Hoe 1O ckoHurypmpoBaTtb Macky cobbitum (no UIN) anckpeTHoro Bbixoga, noboe n3
KOTOPbIX NPUBEAET K USBMEHEHMUIO NOMMYECKOro YPOBHS.

[MoakntyYeHne KOHTaKTOB OMCKPeTHOro Bbixoda (+F/-F) cnegyet npon3BoanTb C yyé-
TOM MONSAPHOCTMW.

P1 — NCTOYHMK NUTaHUA pacxogomepa;
P2 — BHELHNA NCTOYHUK NUTAHUSA

TokoBbIN
BbIXog

OnCKpeTHbIN
BbIXOA

VH

P1 =
/ +24B | L 220B

-24B / N 220B
PE

Mutanue

PucyHok 2.8 Cxema noaknto4eHna QUCKPeTHOro Bbixoga
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2.4.4. TlanbeaHu4ecKu pa3esi3aHHbIU uHmepdgetc RS-485

KoMmyHMKaumnoHHbIn nHTepdgenc RS-485 obecneunBaeT cBA3b B rpynne M3 HECKOSb-
Knx aboHeHTOB Ha pacctosaHne go 1200 m.

MpoTtokon nepegayn Modbus RTU, ckopocTb oT 1200 go 115200 Boa, napameTpbl CBSA3M
ycTaHaBnueatoTcs Yepes cepsucHoe MO unu nHrepdenc onepatopa (cm. Tabn. 2.5).

[nsa yBenuyeHns 4anbHOCTU CBA3M MOTYT UCMNONb30oBaTbCs nosToputenn RS-485. MNu-
TaHue BbIXOOHbIX Lenen nHtepernca ocyLLecTBNSEeTCA OT BCTPOEHHOMO rafibBaHNYeCKN
pa3BA3aHHOrO0 UCTOYHMKA NuTaHus. [pu paboTe Ha BbICOKMX ckopocTax (Bbiwe 19200
6on) nnn npu gnuHe kabena 6onee 30 MeTPOB peKOMEHOYETCHA UCMONb30BaHWE Bblae-
NEeHHON BUTOM Napbl C COBCTBEHHBIM 3KPAHOM, KOTOPbIM 3a3eMMSeTCs Ha KOHLE NPUéM-
Huka. Ecnn npnbopsbl, 06beaUHEHHbIE B O4HY CETb, MUTAOTCSH OT Pa3fINYHbIX MICTOYHUKOB
NN HaAXOOATCA Ha 3HAYUTENbHOM yaaneHuu Apyr OT gpyra, To Heob6xo4MmMo AOMNOMHU-
TenbHbIM ApeHaxHbIM NpoBoaoM (GR) 06beanHNTL «3emnm» BCeX yCTPOUCTB. [Mpn aTom
cnegyeT yyuTbiBaTb, YTO MOAKMHOYEHUEe yCcTponcTBa K ceTu RS-485 Hy)XHO HauymHaTb
MMEHHO C pEeHaXXHOro npoBoAa, a NPou3BoAsA OTKITHOYEHWEe YyCTPOMCTBA B MOCNEOHI0
oyepeab OTCOEANHATb APEHaXKHbIN NPOBOL.

PucyHok 2.9 Cxema nogkntoveHns nHrepgenca RS-485

2.5. ApXMB U3MepeHUn 1 XXypHan cobbITUin

Pacxogomep nmeeT KonbLEeBOW apXuB U3MEPEHHbIX AaHHbIX rnyoduHon 8192 3anucn.
MeTKoWn BpeMEHU CYXUT BpeMsi HApaboTKM, Nepruoa apXnMBMpPOBaHUSA NporpaMmMmmnpyeTcs
ot 15 go 1440 MmnHyT, No ymon4yaHuio 60 MuH. B apxuB 3anucbiBaloTCA HaKONMEHHbIE
0OBEMBI, MMHMMASbHBIN N MaKCMMaribHbIM pacxogbl 3a Nepuog apxvmBauun, Tekyliue
3Ha4YeHns pacxoga, CKOpoCTU, MPOBOAMMOCTU, hriarn cobbITUM.

Pacxogomep nmeeTt HeCcTMpaeMbIn XXypHan cobbITUA, B KOTOPbIA 3aHOCATCS JaHHble 06
N3MEHEeHM NapamMeTpoB, OTHOCALLMXCA K UIBMEHEHMIO METPOSOMNMYECKUX N AKCTTyaTaLlmOoH-
HbIX napameTpoB.. KypHan cobbiTnin umeeT rnybuny 1 024 3anuncu. Nocne ncdepnanunsa rny-
BUHBI XXypHana 6nokmpyeTcsi BO3MOXHOCTb 3arnvcy HOBbIX NapaMeTpoB M BbIBOAUTCS AMa-
rHoCcTMYeckoe cooblieHne M1 — «3annch B 3aLUULLEHHBIN XXypHar HEBO3MOXHa». Heobxo-
ANMO 0BpaTUTBLCS B CEPBUCHBIN LIEHTP UNW Ha 3aBO4-NPOU3BOAUTENb.

[Mpn OTKMOYEHUN NNTAHUS CHETYMKA XKypHaI U apXmMB COXPaHAIOTCA B SHEProHe3aBu-
CUMOM NaMATU B TEYEHME CpoKa CrnyXbbl npudopa.

UTeHne cogepxMmoro XXypHarna n apxmea pacxogomMepa nponssoamTcs ¢ nomolubto MO
«ApxmBaTop», AOCTYMHOro 4SS CkauymMBaHUA ¢ odmLmanbHOro cavta http://termotronic.ru.
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2.6. UHTepchenc onepatopa

Pacxogomep vmeeT uvHTepdhenc onepatopa ANS HACTPOUKU U KOHPUIYpUpOBaHUS
pacxogomepa. NHTepdenc cocTomT U3 nHamMKaTopa u Tpex KHomnok, paboTtarwLwwmx yepes
CTEKNo nepegHen naHenu.

2.6.1. Knasuamypa

YnpaBneHne npubopom ocyLLECTBNSAETCA NYTEM KPaTKOBPEMEHHOIO HaXxaTusi KHOMOK
UM X KOMBMHauMK. OyHKUMOHAaNbHOE Ha3Ha4YeHne KHOMOK onvcaHo B Tabn. 2.4.

Tabnvua 2.4 OyHKUMOHaNbHOE Ha3Ha4YeHne KHOMoK

KHonku 3Ha4yeHne
+ MeHto - nepemeLlLeHne Kypcopa BBEpX MO CAUCKY Bbibopa.
< ) Mpu BBOAE TEKCTA M Yncen - yBenMyeHne napameTpa Ha onpege-
NEHHOE 3HaveHne, NepemMeLLeHne Kypcopa BBEPX MO CMNCKY Bbl-
(BBEPX / IJKOC) 6opa.
- MeHto - nepemeLlleHne Kypcopa BHM3 Mo CNMCKY Bbibopa.
( ) Mpu BBOAE TEKCTA M YMCEN - YMEHbLUEHNE NapameTpa Ha onpe-
AENEHHOE 3HaYeHne unu nepemeLleHne Kypcopa BHU3 Mo CrncKy
(BHN3 / MNHYC) BLIGOPA,
< 5 MeHto - nepemMeLLeHEe Ha CneayoLWmnin (HUKHUI) YPOBEHD.
Mpu BBOAE TEKCTa M Yncen - noaTBepXxaeHue Boldbopa 1 BbIXos,

(BBOL / ENTER) |13 pefakropa ¢ coxpaHeHnem napametpa.

- + , .
MeHio - nepemelleHne Ha NpeabiayLnin (BepXHN) ypoBEHb.
Esc lNpn BBOOE TEKCTa U YMCen - OTMeHa Bblibopa 1 Bbixoa 6es co-

(Bb|XOﬂ / ESC) XpaHeHnAa napamMeTpa.

2.6.2. UHOukamop

Kaxabln 3KpaH nHankatopa nmeeT BEPXHIOK CTPOKY, KOHTEKCTHO OMUCHLIBAIOLLLYIO CO-
AepXXaHne aKpaHa: 3arofIoBOK 3KpaHa, NMUKTOrpamMmbl Hanmums obmeHa, Tmna cobbiTms
ANarHOCTUKM, a Takke NMKTorpammy goctyna. [llog BepxHen CTpoKon HaxoguTes obnactb
AaHHbIX, oTobpaXkatoLLiasi BeNIMYNHbI U3MEPSEMbIX MapaMeTpPOB U MOAMEHHO.

3aronosok O6meH Tun cobbiTus &myn

PITERFLOW T3 = O M

CobbiTne
JNarHoCTUKN

PucyHok 2.10. OBwas cTpykTypa 3KpaHOB gucnnes
[MukTOorpamma n O3Ha4aeT YTO pacxo4oOMep HaxXoOUTCSH B pexnume 3almnTbl OT U3Me-

HEeHMs napameTpoB, “ - n3MeHeHus paspelleHbl. OTKIYEHME 3aLWNTbl NPON3BOAUTCSA
B NyHKTEe MeHto [Jocmyn | Beod naporis.
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2.6.3. [nmaeHbIl 3KpaH

Mpwv BKNOYEHUUN pacxogoMepa Ha akpaHe byaeT oTobpaxeéH rnasHbIv 3KpaH npubopa.
3aronoBoK rnaBHOro akpaHa cogepxut geckpuntop HART (NyHKT MeHio 5.4.3), KOTopbIi
yKasblBaeT NpMHaanexHocTb npubopa Kk onpegenéHHOMy TEXHONOrM4yeckomMy npoLeccy,
Hanpumep, ero MecTononoxeHue. HacTponka rnaBHOro akpaHa HaxoaAUTCs B MeH0 UH-
Tepdenc onepaTtopa/lMaBHbIA 3KpaH. MaBHbIA 3KpaH MOXET MoKa3sbiBaTb A0 4X Of4HO-
BPEMEHHO U3MEHSIOLLMXCA NapamMeTpoB, KaK Noka3aHo Ha pucyHkax 2.11-2.14.

PITERFLOW T3 a PITERFLOW T3

PucyHok 2.12 'aBHbIV 3KpaH B pexume
MHAMKaLMM NapamMmeTpa C LKanon-
rmcTtorpammonm

PucyHok 2.11 ['naBHbIV 3KpaH B pexume
NHAVMKauun ogHoro napamMeTpa

PITERFLOW T3 a PITERFLOW T3

Pacxon Pacxon 34.850

BbIx.TOK 125

CymmZ1 725.94
Cymmz3 14.850

34.850
656766.050

Cymmarop 1

PucyHok 2.13 MaBHbIN 3KpaH B pexxume  PUCYHOK 2.14 [naBHbIN 3KpaH B pexunme
MHOMKauMn OByX napaMmeTpoB NMHOMKaUMN YeTblipex napameTpoB

2.6.4. [nasHoe MeHIo
M3 rmaBHOro akpaHa no Haxatuto Enter moxHo nepenTtun B rmaBHoe MeHto. C npaBou
CTOPOHbI 3KpaHa nokasaH ckponnbap ons nepebopa aKpaHOB.

KHonku @O obecneynsaloT nepemelleHme BBepx-
BHU3, No ESc npoucxoauT BO3BpaT K rMaBHOMY
[naBHoe MeHto & aKkpaHy, no Enter npoucxoaut nepexopn K BblbpaH-
Mf“"??f””” HOMY 3KpaHy. B jaHHOM Cryyae npousonaeT nepe-

Xof K akpaHy VamepeHus.

[l1narHo a

ae PucyHok 2.15. maBHOe MeHto

ViamepeHms @ | [lo Esc npoucxoamT Bo3BpaT B rNaBHOE MeHIo, Mo

Pacxon Enter nponcxogut nepexop K Bb|6paHH0|\4y noa-
3CC.DACXON MeHto. B naHHomM cnyyae no Enter npousonger ne-
OpPOCTL pexof K akpaHy M3mepeHus / Pacxog.

PucyHok 2.16. OkpaH VamepeHus

B aTom akpaHe nonb3oBaTento 4OCTYNEH TOMbKO
NPOCMOTP TeKyLLeln BENnYMHbI pacxoaa, Npu Haxa-
TN NMOGON KHOMKN B 3TOM M NOA0OHBLIX 3KpaHax
NPOMCXOAMT BO3BPAT K NpeablayLemMy YPOBHO
MEHIO.

PucyHok 2.17. OkpaH Mamepenna / Pacxon
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2.7. U3meHeHue 3Ha4YeHUs NnapameTpoB

B03MOXHOCTb M3MeHeHUss napameTpa oToOpaXkaeTcs WHBEPTUPOBAHHLIM Bblaene-
HMeM (Kypcopom). [Ina pasHbiX TUMNOB NapameTpoB MeHI0 NpeanaraeT pasnuyHble cro-
coObl peiakTUPOBaHUS.

2.7.1. Bbi6op u3 cnucka
B crnyyae BbiGopa BenuuMHbLI NapameTpa W3
- @ cnucka, 3TO BLIMMAAMT Kak BbiGop noameHto. Mpu
Bolkn Saan BXOZl€ B 9KpaH, Ha4yanbHas no3uuusa ycraHasnmea-
A €TCs1 B COOTBETCTBUW C TEKYLLIEN BEMUYNHON Nnapa-
= o : = | meTpa. KHonkn DO obGecneuymBaioT nepemelle-
HUEe BBEpPX-BHM3, N0 Enter npoucxogut coxpaHe-
HUe Bbibopa M BO3BpaT K npeablayLiemy 3KpaHy,
no Esc npoucxoamt Bo3spar 6e3 coxpaHeHus.

; A

PucyHok 2.18 Beibop 13 cnucka

2.7.2. PedakmupoeaHue napamempa

Mpu BXoAe B 3KpaH pedakTopa nonb3oBaTesnb NonagaeT B pexnm Kypcopa, B KOTOPOM
KHOMNKM DO obecneyvmBatoT nepemMeLleHne Kypcopa. HezanonHeHHble no3numm oTobpa-
XaKTca cMMBOnoM * (3Bé€sgoyka). o HaxaTuio Enter nponcxoant nepexon B pexunm
N3MEHEHUs BbIOPAHHOro cMMBOMa (MU MOMOXEHMST TOYKKU), B KOTOPOM KHOMkM PO
obecneunBaloT pegakTupoBaHue BblOpaHHOro paspsiga. MoBTopHbIM HaxaTuem Enter
BbIXOAUM 006paTHO B pexum Kypcopa, Nno ESc npoucxoguT BO3BpaT B PEXUM Kypcopa
6e3 coxpaHeHus.

3HaueHve 20 mA TN Mo HaxaTuto Enter Ha kHonke “OK” npo-
NCXOAMUT NPOBepKa BBEAEHHOro 3HaYeHus,
NMPY KOPPEKTHOM 3HAYEeHUM MPOUCXOAUT
3anncb HOBOMO 3HaYeHWs U BO3BpaT B

PucyHok 2.19 PegaktnpoBaHue 3HayeHna npegbiayliee MeHo, Npu HEeKOPPEKTHOM
napameTpa 3Ha4YeHUN BbIBOAUTCA NOACKA3Ka.
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2.8. CTpyKTypa MeHIo pacxogomepa

CTpyKTypa MeHIo pacxogomepa npeacrasrieHa Ha puc. 2.20 n onvucaHa B Tabnuue 2.5.

2.1 CobblITud

2.2 BbixogHowm TOK

2.3V nutaHus

2.4 Temn. gatyunka

2.5 [NpoBogMmocTb

2.6 CnyxebHas

2.7 Yacbl HapaboTku

1.1 Pacxop,

1.2 Macc. pacxoa

1.3 CkopocTb

1.4 Cymmartop 1

1.5 Cymmatop 2

1.6 Cymmarop 3

.1 MaBHbIN 3KpaH

6.2 A3bIKk

6.3 ABToBO3BpaT

6.4 TecT

Enter|4.2 CMeHa napons

3.1 Cucrema

3.2 Bepcusa MO

3.3 Uctopusa MO
3.4 Cbpoc HacTpoek

4.1 Beopg napons

4.3 3akpbITb gocTyn

5.1.1 OTceuka

5.1.2 OunpTpanus
5.1.3 CrnaxusaHune

5.1.4 MNpepen crnax.

5.1.5 EguHuLbl namep
5.1.6 Tect

5.1 Pacxop,

5.3.1 Tect

5.2 imn. BbIxoA

0—,/5.2.1 Bec umnynbca

6.1.1 Nhankaums

5.3.2 CurHan aBapum

g

5.3 Bbixoa 4-20 mA

5.2.2 Tun BbIXOOa

6.1.2 MNapameTp 1

5.3.3 Pacxog 4 mA

5.4 HART

5.2.3 Komnapatop

6.1.3 0% wkanbl

5.3.4 Pacxoa 20 mA

5.5 narHocTtumka

5.2.4 Ctabunusaumus

6.1.4 100% LwKkansl

5.3.5 dunbTpauns

5.6 Cymmartop 3

5.25 Tect

6.1.5 ®opmart 1

5.3.6 CteneHb punbT.

5.7 MNnoTtHOCTb

6.1.6 MNapameTp 2

5.3.7 OBHyneHwe pacx.

5.8 RS-485

5.5.1 lMNycraa Tpyba

6.1.7 dopmart 2

5.9 Apxus

5.5.2 OcTaHoB NpoTOK

6.1.8 NMapameTp 3

5.4.1 KopoTkuin agpec

6.1.9 ®opmart 3

54.2T3lr

5.5.3 PaspbiB
5.5.4 YTeuka-nopor

6.1.10 MapameTp 4 5.4.3 [eckpunTtop 5.8.1 Agpec B cetu 5.5.5 YTeuka-4yaceol
6.1.11 dopmar 4 5.4.4 CoobLeHne 5.8.2 CkopocTb, 604 |
5.4.5 laTa 5.8.3 YéTHoCTb 5.6.1 OTmeHa
5.4.6 MNMpeambyna 5.8.4 Cton-6uthl 5.6.2 C6poc

PucyHok 2.20. Obwasn cTpykTypa MeHo pacxogomepa
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Tabnuuya 2.5 CTpykTypa napaMeTpoB MEHIO MHTEpPeNca nonb3oBaTens

1. NamepeHus

1.1. Pacxoa, m3/h

Tekywmmn pacxoq

1.2. Macc. pacxog, t’h

MaccoBbi pacxos

1.3. CkopocTb, m/s

PacuéTtHas ckopocTb cpeabl

1.4. CymmaTop 1, m3

OTobpakeHne HakonmneHHOro o6 LEMa B NpsiMOM Hanpas-
neHun

1.5. Cymmatop 2, m3

OTobpaxeHne HakonneHHoro o6 béma B 06paTHOM
HanpaBneHun

1.6. Cymmatop 3, m3

CymmaTtop nonb3oBaTtens. HapawmnsaeTcs 0O4HOBPEMEHHO
¢ CymmaTopom 1, MOXeT BbITb cOpoLleH (MeHto. 5.6) nonb-
3oBarenem.

2. dnarHoctuka

2.1. CobbiTuga

OTobpakeHue TekyLmx naros AMarHOCTUKM.

2.2. BbixogHow TOK, mA

OTobpakeHne BbIXOQHOro Toka, MA

2.3. V nutanua, V

OTobpaxeHne HanpsXXeHust NnuTaHna npoueccopa (3,3 B)

2.4. Temn. gat4yuka, °C

OTobpaxkeHne TemnepaTypbl MHOYKTOPA

2.5.

MpoBOAMMOCTbL, MSM

OTobpaxkeHne NpoBOANMOCTU cpeapl

2.6. CnyxebHas

OTtobpaxxeHune cnyxebHon nHpopmaumm

2.7.
h.m

Yacbl HapaboTku,

OTobparkeHne NonHoro BpeMeHn paboTbl

3. Mpwnbop

3.1. Cucrema

OTobpakeHne pekBM3MTOB YCTPOMCTBA:
e npoussogmtens TERMOTRONIC

HanvMeHOoBaHue

HOMWHanNbHbIN gnameTp DN

HOMWHanbHbIA pacxog Q3

KIlacc TOYHOCTH

CEPUINHBIN HOMeEp (s/n)

3.2. Bepcusa MO

OtobpaxeHue Bepcumn sctpoeHHoro MO (firmware)

3.3. Uctopuna MO

3.4. Cbpoc HacTpoek

BosapaT K 3aBOACKMM YyCTaHOBKaMm

4. foctyn

4.1. Beog napons

OTKpblBaeT Nonb3oBaTento A0CTYN K MU3MEHEHWIO NapameT-
poB

4.2. CmeHa napons

MpounssoaguTca cmeHa napons

4.3. 3aKpbITb 4OCTYM

3akpblBaeT 4OCTYN K U3MEHEHWIO NapameTpoB. [1ns oTKpbl-
TMS — He06X0AUMO MOBTOPHO BBECTM NapOsib
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5. Hactpownkn

5.1. Pacxop

5.1.1 OT1ceuka

OTceuka pacxoga no ckopocTu. [inanasoH 3HavyeHu ot 0 oo
10 m/s. Npwn ckopocCTn cpeabl MEHbLLUE OTCEYKM pacxon npu-
paBHuBaetcs K 0. No ymonyanuo 0,01m/c

5.1.2. dunbTpayus

lMoctosiHHas Bpemeru (t) punbTpa, ¢. AnanasoH sHadeHun 0
+ 1000, no ymonyanuio 0 (aBTocpmnbTp). War ycraHoskm 0,1
c. [Npwu yctaHoske 0 nepexoauT B aBTOMaTUYECKUN PEXNM.

5.1.3. CrnaxuBaHune

OrpaHunyeHne ckopocTn nameHeHust, %/oTc4eT. [InanasoH
3HaveHun 0 + 255, 0 oTkntodaeT omnbTp. o ymonyaxumio 0.

5.1.4. MNpepen crna-
X1BaHUS

OrpaHunyeHne gencTeus crnaxmeanns. [uanasoH 3Ha4YeHuin
0+25,5 ¢, War ycranosku 0,1 c. o ymon4yanuio 10 c. 0 oT-
KntoyaeT unbTp.

5.1.5 EgnHunubl ns-
Mmep.

Bbibop eanHnL, namepeHnsa pacxoaa:
m3/h, I/h, I/min, I/s

5.1.6 Tect

3apaHve nMUTauUMOHHOro pacxoa Ha ANCKPETHOM U TOKO-
BOM BbIxogax. Pacxog orpaHuMyeH MakcumarnbHbIM (nepe-
rpy3o4HbIiM) pacxogom Q4.*

5.2. AMnynbCHbIN BbIXOA,

nmTp

5.2.1. Bec umnynbca,

Bec nmnynbca 4acTOTHO-MMMNYNbCHOrO BbixOAa B nNpeae-
nax ot 0,001 go 9999. 3HayeHus No ymonyaHuio npmee-
JeHbl B Tabnuue 2.3.

5.2.2. Pexum Bbl-
xoaa

Bbi6op pexnma guckpeTHoro Bbixoaa (Cm. Tabn. 2.2):
e UUM, pesepc, npsim;
YM, peBepc, VHB.;
YMM, npsamomn, npsim.;
YM, npsimon, HB;
YM, obpatH, npsawm;
UM, obpaTH, UHB;
Komnaparop, npsaw;
Komnapatop, uHB;
[unarHocTuka, npsam;
[narHocTuka, uHB.

5.2.3 Komnapatop

Mopor komnapartopa, Npy KOTOPOM MPOUCXOANT U3MEHEHNE
YPOBHSA B pexmnmax 6 n 7 guckpeTHoro Bbixoga ( Tabn. 2.2)

5.2.4 Ctabunusaums

MoBbiwaeT cTabunbHOCTb YaCTOThI nMmnynbCcoB, cneayet
OTKINK4YaTb NMpu ncnofnb3oBaHMN B CUCTEMAX OO3NPOBAHUA

e Bbikn
e Bkn

5.25TecTt

dopMmpoBaHue Ha QUCKPETHOM BbIXO4Ee 3HAYEHWI YacToT:
Bbikn. (Mo ymon4yaHuio)

400 Ny

1000 Ny

2000 Iy,

Mo ncreveHunio 10 MUHYT N Npu BbIXoAE U3 MeHIO TecT

ANCKPETHBbIN BbIXO NepexoanT B paboyee COCTOsIHUE.
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5.3. Bbixog 4-20 mA

5.3.1. Tect

dopmMnpoBaHue Ha aHanoroBOM BbIXOAe 3HAYEeHUN ToKa:
e Bhbikn.
e HAY (HWKHUI aBapuiiHbIi ypoBeHb= 3,6 MA)
o 4 MA

o 38 MA

o 12MA

o 16 MA

o 20 MA

e BAY (BblCcOKMIM aBapuiHbIA ypoBEHb= 21 MA)

Mo ncreyeHunto 10 MUHYT MNK Npu BbIXOAE U3 MEHIO TecT
TOKOBbIN BbIXOA NepexoanT B paboyee COCTOSIHME.

5.3.2. CurHan aBa-
pun

YcTaHOBKa yPOBHS BbIXOLHOrO TOKa, KOTOpbIM ByaeT ycta-
HOBIMEH NPV BO3HUKHOBEHUW aBapuUMHOM CUTYyauUuu:

e Bubikn. (no ymonyaHuio)
e HAY (Hn3kun aBapunHbii curHan) = 3,6 MA
e BAY (BbiCcOKM aBapumnHbIn curHan) = 21 mA

5.3.3. Pacxog 4 mA

YcTaHoBKa Benu4ymHbl pacxoga, KoTopoMmy byaeT cooTBeT-
CTBOBATb BbIXOOHOMY TOKY 4 MA. o ymonyaHuio paseH O.

5.3.4. Pacxog 20 mA

YcTaHOBKa BENUYMHBI pacxoga, kKoTopoMy ByaeTt cooTBeT-
cteoBatb TOKy 20 MA. [0 ymon4aHuio ycTtaHaBnuBaeTcs
pacxog Q3.

5.3.5 dunbTpayua*

lMocTosiHHas BpemeHn ounbTpa TOKOBOrO BbIXoAa, ¢. [Anana-
30H 3Ha4veHun 0 + 1000. War yctaHoskm 0,1 c. Npu ycTa-
HoBKe 0 ounbTpaums OTKIIHYaeTCs.

5.3.6 CteneHb punb-

CTteneHb hunbTpa TOKOBOro Bbixoga. [inanasoH 1...7.

Tpaunun*
5.3.7 O6bHyneHue 3ajepXKa Ha yCTaHOBKY Ha TOKOBOM BbIXOAe pacxoaa, Co-
pacxoga* oTBeTcTBYOWero pacxogy 0 M3/4 npu KpaTKOBPEMEHHOM

o6HyneHun pacxoga. AvnanasoH 3HaveHun 0 + 255 c. Mpwu
yctaHoBke O 3agepxka OTCYTCTBYeT.

* Hanu4ne napameTpa 3aBUCUT OT Bepcun BCcTpoeHHoro 10
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5.4. HART

5.4.1. KopoTkun ag-
pec

YcTaHOBKa «KOPOTKOro» agpeca ycrpouctsa. [1o ymonya-
Huto 0.

BHUMAHWE! [lpu yctaHoBke agpeca oTnmyHoro ot 0 B npubope yctaHaBnu-
BaeTCs MHOrOTOYEYHbIN PEXUM C (PUKCUPOBAHHBLIM 3HAYEHNEM
Toka 4 MA. NogpobHOCTM OnMcaHbl B 4OKYMEHTaLUMN Ha NPOTO-
kon HART.
54.2. TElM YHuKanbHbIM MAeHTMdUKaTop npeobpasoBarens

(read only). Bonee nogpobHO NapameTp onucaH B JOKY-
meHTaumm «HART»

5.4.3. [leckpunTop

MpocmoTp aeckpuntopa npeobpasoBartens, otobpaxae-
MbIW Ha MHAUKaTope uHTepdenca onepaTtopa. bonee no-
ApoOHO napameTp onucaH B okymeHTaumm « HART»

5.4.4. CoobweHune

MpocmoTp coobuieHnsa npeobpasoBaTtens. bonee no-
ApoOHO napameTp onucaH B okymeHTaumm « HART»

5.4.5. [lata

MpocmoTp gathl npeobpasoBartens. bonee nogpobHo na-
pameTp onucaH B gokymeHtaumum « HART»

5.4.6 MNpeambyna

HacTpoiika yncna npeambyn B OTBETHOM COOBLLEHUM
ycTponcTBa. [lnanasoH HaCTPoOnKKn oT 5 (N0 yMonyaHuio)
0o 20.

5.5. lnarHocTuka

5.5.1 MNycTasa Tpyba

YcTaHoBKa nopora onpegerneHus nycton Tpybbl. Pekomer-
ayemoe 3HayeHune 80, 0 oTKIo4aeT KOHTPOSb NyCTOM
Tpy6bl.

5.5.2 OcTaHoB npo-
TOKa

Pacxon MeHbLLe 0TCeYkn HenpepbIBHO B TeYeHne 3afaH-
Horo BpemeHu. [lnanasoH 0 + 255 muHyT, 0 oTKNIOYaeT co-
ObITHe (N0 yMONYaHuio).

5.5.3 Pa3spbiB

Pacxog nmveet 60nblLOe 3HAa4YeHME HENPEPBIBHO B TEYEHME
nony4aca. Nopor cpabaTbiBaHUA 3agaeTcsa B NpoLeHTax oT
3HavyeHna Q3, guanasoH 0 + 100%, 0 oTkno4aeT cobbiTne
(no ymonyanuio).

5.5.4 YTeuka-nopor

YTeuka - cpefia He ocTaHaBnMBanach B Te4eHue 3aaaH-
HOro BpemeHu. Nopor cpabartbiBaHMst 3agaeTcs B NPOLIEH-
Tax oT 3Ha4veHnda Q3, gnana3oH 0 + 100%, 0 oTkntoyaeT co-
BbITME (MO YMOMNYaHuio).

5.5.5 YTeyka-yacsol

Bpewms cpabaTtbiBaHus, agnanasoH 0 + 255 vyacos, 0 oTknto-
YyaeT cobbITe (N0 yMOnyaHuio 24).

5.6. Cymmarop 3

OTMmeHa - BbiIxoa 6e3 n3ameHeHumn

C6poc 3HayeHns nonb3oBaTenbCKOro cymmaropa (MeHto 1.6)

5.7. NnoTtHOCTBL

BBoa 1 npocMoTp 3HaYEHNA NIIOTHOCTU U3MEPSIEMOMN XUa-

kocTu. Mo ymonyanmio r=1.000 r/cm3,
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5.8 RS-485

5.8.1 Agpec B ceTun

1+ 247, no ymonyaHnuio 1.

5.8.2 CkopocTb, 604

YcTaHoBKa CKOpoCcT obmeHa
e 1200

2400

4800

9600 (no ymonyaHuto)

19200

38400

57600

115200

5.8.3 YéTHoCcTb

OTkn. (M0 ymon4aHuio)
Yer
Heuvert

5.8.4 Cton-6uThbl

1 (no ymon4aHuio)
o 2

5.9 Apxus

BbIOop OMCKPETHOCTM 3anucK AaHHbIX B apxmBe. [Juana3oH
ot 15 o 1440 MuHyT, No ymon4yaHuio 60.

6. IuTepdenc onepatopa

6.1. maBHbIN 3KpaH

6.1.1. Mnaukaumsa

HacTtponka Buaa otobpakeHusi rmaBHOro akpaHa. Ha rnas-
HOM 3KpaHe oTobOpaxaeTcs:

e OAWH napameTp (No yMOMN4aHuio)
e [iBa nNapameTpa
® YeTblpe NapamMmeTpa

6.1.2. NMapameTp 1

Bbi6op nepemeHHOM, koTOpasa byaeT BbIBOAUTLCA Ha KpaH
B KayecTBe napameTpa 1:

e O6BLEM. pacxoq
O61bEéM. pacxog + Wwkana (No yMonyaHuio)
Cymmarop 1
Cymmartop 2
Cymmartop 3

Macc. pacxog
Macc.pacxoa + wkana
CkopocTb

CkopocTb+ Wkana
BbixogHown TOK
BbixogHomn Tok + wkana

6.1.3. 0% wkanbl

BBopg uncna, cootBetcTBytowero 0% Lwkansl 4ng napa-
meTpa 1 (kpomMe CymMmaTopoB).

6.1.4. 100% Lwkansbl

BBopg uncna, cootreetctytowiero 100% wkansl ansa napa-
metpa 1. Mo ymon4yaHuto - 100% BenuynHbl napameTpa 1.

6.1.5. dopmar 1

BBop 4ncna 3HakoB nocne 3ansaton gnsa napametpa 1. o
ymon4yaHuio 1 3Hak
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6.1.6. NMapameTp 2

Bbi6op nepemeHHON, koTOpasa byaeT BbIBOAUTLCA Ha KpaH
B KayecTBe napameTpa 2.

e O6BLEM. pacxoq

Macc. pacxoa

Cymmatop 1 (no ymon4aHumio)
Cymmarop 2

Cymmartop 3

CKopocTb (M0 yMOnyaHuio)

e BbixooHOW TOK

6.1.7. opmart 2

BBoa uncna 3HakoB nocne 3ansaton ans napametpa #2. Mo
ymonyaHuio 1 3Hak

6.1.8. NapameTp 3

Bbibop nepemeHHoOn, KoTopas ByaeT BbIBOAUTLCS Ha 3KpaH
B Ka4yecTBe nNapameTpa 3:

e OOBEM. pacxoq

Macc. pacxog

Cymmartop 1

Cymmarop 2 (no ymon4aHuio)
Cymmarop 3

CkopocTb

e BbixogHOM TOK (MO yMON4aHuto)

6.1.9. dopmart 3

BBopg uncna 3HakoB nocrne 3ansaton ans napameTpa 3. 1o
yMon4yaHuio 1 3Hak

6.1.10. MapameTp 4

Bbibop nepemeHHon, KoTopas ByaeT BbIBOOUTLCS Ha 3KpaH
B Ka4yecTBe NapameTpa 4:

e OOBEM. pacxopq

Macc. pacxog

Cymmarop 1

Cymmarop 2

Cymmarop 3 (no ymon4aHuio)
CkopocTb

e BbixogHOW TOK

6.1.11. ®opmart 4

BBoa 4ncna 3HakoB nocne 3ansaton gnsa napametpa 4. o
ymon4yaHuio 1 3Hak

6.2. A3bIk

AsbIk MHTEpdenca

6.3. ABTOBO3BpaT

ABTOMAaTMYECKN BO3BpaLLAET K rMaBHOMY 3KpaHy rnpu OT-
CyTCTBUM paboTbl C KnaBmaTypoun.

o OrTkn.
e 10 MUHYT (MO ymon4yaHuio)
e 30 MWHYT

6.4. Tect

[MpoBepka nHgmMkaTopa Ha HanM4me HeucnpasHbIX NUKCe-
nen. Hactpownka CEHCOPHbIX KHOMOK.
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2.9. OuarHocTuka u camogmarHocTmka

Pacxogomep nmeeT NOCTOAHHO OEMCTBYHIOLLYIO CUCTEMY CaMOANArHOCTUKN U AnarHo-
CTUKY yCcnoBun akcnnyatauumn (nateHt RU2529598) coOTBETCTBYHOLLYIO pekoMeHaauunm
NAMUR NE107. B nonHoM 06bE€me HaAcTpoUTb COBOLITUS OAMArHOCTUKM BO3MOXKHO Mpu
nomowm MO «MUTEP®JIOY T. KoHdurypaTop». [pn BO3HUKHOBEHMM ANArHOCTUYECKOWN
cuTyauumn Tmn cobbiTna oTobpaxkaeTcsa B BEPXHEM NPaBOM Yriy UHAMKaATOpa B BUAE MUK-
TorpaMmmbl. Tunbl cOOBLWEHMN OMAarHOCTUKK NpuBeaeHbl B Tabn. 2.6.

Tabnuua 2.6 Tunbl COOBLLEHNI ANArHOCTUKN

Nuankauns

Onucanue (ctatyc NAMUR)

[encrteus

Xunme TecT)

C... BbixogHou curHasn BpeMeHHO
HegencTBuTeneH (Hanpumep, Bbl-
XOOHOW CUrHan nMuTupyeTcs B pe-

Mpnbop ncnpaBeH, MHAnKaUNA nc-
Ye3HeT No OKOHYaHUn paboTbl C
YCTPOMCTBOM

S... OTKINOHEHUs OT AOMYCTUMbIX
YCIoBWIA NpoLiecca, ykasblBaroLLme
Ha BO3MOXHOCTb OLLMOKN M3MEPEHUS|YCIOBUIA SKCMyaTaumu.

Mpnbop ncnpaBeH, Heo6xoaNMOo
YCTPaHUTb NPUYNHY HECOOTBETCTBUA

M... TpeboBaHmne obcnyxunsaHus

Tekywee cocTosiHue npubopa Tpe-
OyeT ob6CcnyXnBaHMa co CTOPOHbI One-
paTopa WU CEpBUCHON CNyX0bbl.

o 4qp &

F... ®aTanbHag owmnbKa

CuéT octaHaBnuaeTtcs. [1pnbop He-
ncnpaeeH, TpebyeTtca oTnpaBnTb B
PEMOHT B CEPBUCHbLIN LIEHTP.

MepeyeHb BO3MOXKHbIX MPUYUH MOSIBIIEHUS COOOLEHNA AMarHOCTUKM U OEUCTBUS MO
NX yCTpaHeHMIo NpuBeaeHsbl B Tabnuue 2.7.

Tabnuuya 2.7 CoobLieHnsa gnarHocTukn (kogbl COBbITUN) N eACTBUA onepaTopa

Kog MpnymHa cobbITuS Henctensa
SO | OnekTpoabl 3arps3HeHbl / NpoBo- | [NpoMbITb 3nekTpoabl, NPOBEPUTL XUM. CO-
ANMOCTb Ccpefbl HUXe JOonyCTUMon | ctaB cpeapl. [Mpn Heob6XoaNMOCTM NPOKOH-
CYyNbTUPOBATbLCA C U3rOTOBUTENEM
M1 | 3anucb B 3alMLLEHHbIN XypHan | pokKoHCYnbTUpoOBaTLCA C NpeanpuATnEM-
HEBO3MOXXHa MO NpUYnHe 3anorHe- npousBoguTenem
HWSA, 3anpeT COXpPaHEeHM HaCTPOeK
S2 MycTtas Tpyba CoobLeHne ncyesHeT, Kak ToNbko Tpybonpo-
Bog Gyaet 3anonHeH. [poBepuTb OTCyTCTBUE
CKOMIEeHNs rasa B MecTe yCTaHOBKN pacxoao-
Mepa, NPOBEPUTbL XMM. COCTaB Cpeabl
F3 OTKa3 aneKkTPOHUKU [MpoBepnTb COOTBETCTBUE HAMNPSXKEHUI MK~
TaHUsA U NPaBUbHOCTb MOHTaXa, 3Ha4YeHne
TemnepaTypbl OKpyxatoLen cpeabl, nepe-
AaTb pacxogoMep B PEMOHT
S5 LLyHTMpOBaHWe anekTpoaos OunCTUTbL KaHan OT OTMOXEHWI, MPOMbITb
aneKkTpoabl
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Koa MpnumHa cobbITuS HencTteus
S6 | [NepenonHeHne Bxoga, BO3MOXHO [MpoBEpUTb XMMUYECKMIA COCTaB cpeabl,
npv NPOBOAUMOCTU cpeabl HWKe | ybeauTbCcsa B OTCYTCTBUM Ny3blpen rasa B
AO0MYyCTUMOW MPU OTKNIOYEHHOM | MOTOKE UMW BKITOYNTL OnpeaerieHme nycTom
onpegeneHnumn nycTtom Tpybbl Tpybbl
M9 Mpnbop B pexnme YcTtaHoBuTb nepekntodatenis CAL B nono-
KOH®UTYPUPOBAHUE xeHue “LOCK” (puc. 2.5)
S11 | lNeperpyska 4aCTOTHO-UMMNYSbC- YBenuuuTb BeC nMmnyrbca
HOro Bbixoga (4actoTta 6onee
2000 IMu)
S12 | Pacxop 6onblue HOMUHaNLHOIO YMEHbLWUTb pacxos
S13 CuHddasHasa nomexa [MpoBepUTb ANEKTPUYECKUIA MOHTAaX, Hanm-
4yne 3aLMTHOro 3a3emMrieHns
M14 YTeuka [MporpammumnpyeTca nonb3oBatenemM (MeHo
5.5.4 -5.5.5)

M15 PaspbiB [MporpammumnpyeTcsa nonb3oBaTenemM (MeHo
5.5.3)

M16 OcTtaHoB npoTokKa [MporpammumnpyeTcsa nonb3oBaTenemM (MeHo
5.5.2)

M17 |Hanuuune rasa B uamepsiemMomn Xua-| YCTpaHuUTb ras u3 nuamepsaemMomn XXnaKkocTu

KOCTH

UMM YyCTaHOBUTb pacxooMep Ha Apyroe me
CTO B TpybonpoBoae, UCKMoYaLlee Hanm-
Yyne rasa B U3MepPAEMON XNOKOCTU

Hannuue 6onbLloro konmyecTsa
npumMmecen B NU3MepsieMon XnaKo-
CTW (Nynbna, wnam, CycneHsus)

YMEHbLUNTb CKOPOCTb NOTOKA A0 3HAYEHUS
MeHee 3 Mm/c. INMpoKOHCYNbTUPOBATLCA C
npeanpuUATUEM-NPON3BOANTENEM.

3arpa3HeHne anekTpoaoB

MpoMbITb 3NeKTpoabl.

AneKkTpoabl HECOBMECTUMbI C U3-
MepPAEMON XNOKOCTbIO

npOKOHch'IbTI/IpOBaTbCFI C npeanpunAaTnem-
npon3sBogunTenem

C30 Pexum cumynauum CoobLuieHne ncyesHeT, Kak TONbKO Npon3on-
OET BbIXO4 U3 pexnma CUMMynsaumu.
M31 AnnapatHag owmnbka HART [MpoBepUTb ANEKTPUYECKUIA MOHTaX, Hanm-

yne nutanma HART

Mpn BO3HWKHOBEHUWN COOLITUI OMArHOCTUKM vepe3 ObicTpbin (N0 Esc) nepexon m3
rMaBHOrO 3KpaHa onepaTop MOXeT NPOCMOTPETb HA 3TOM 3KpaHe (MeHKo 2.1) Hannyme u
onncaHne TeKyLLMX COBbITUN.



Mutepdnoy T3 PykoBoacTBO Mo akcnnyataumm 30

Takke npocMoTp KO4OB coObiTUM aocTyneH B MeHw [narHoctuka/Cobbitus
(puc. 2.21).

Twun cobbiTusa

\

A
[MaBHOE MeHI0 A m
N3amepeHus =

Mpnbop

TINarHocTiKa KHonkn @O obecneymBaloT nuctaHue

NocTyn - crnmcka cobbiTi, no Esc unm Enter npo-
G NCXOANT BO3BPAT K BbILLECTOALLEMY
AuarHocTuka A @ MeHIo JJuazHocCmuKka.
CobbiTns
a ors O/]
OpPO »
dTOpP
C—
CobbiTus A @ PucyHok 2.21. NMpocMoTp KO0B COBbITHM
SO OneKkTpoabl 3arpsi3HeHbI

S2 NN 3NEeKTPONPOBOAHOCTb
S12 cpenbl BHe AnanasoHa
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2.10. MapkupoBka n nnombupoBaHue
Ha nepegHen naHenn UM pacxogomepa ykasbiBatOTCS:
® TOBApHbIN 3HAK (PUPMbI-U3FOTOBUTENS;

e 3HaK yTBepXAeHUs Tuna cpeacTBa U3MepeHus:;

Mogudvkaumnsa, ncnosiHeHMe U OCHOBHbIE TEXHUYECKME XapaKTepPUCTUKM pacxoo-
Mepa yKasaHbl Ha Wwnnbaax gatydnka n UM B cootBeTcTBMM C pUc. 2.2 1 puc. 2.3.

[Mocne noBepkn pacxogomMepa yCTaHaBnvBarTCa NNoMObl NoBepuTens, 3akpbiBato-
lmne goctyn K koHdurypuposaHuto UM (cm. puc. 2.22). lNocne nogknioveHns pacxoao-
Mepa nnoMmbupytoTca ukcaTopbl, UCKNHYaloLWme BO3MOXHOCTb BCKPbITUA NepeaHen
KPbILLKW M KPbILIKM MOHTaXHOro otceka WM (cm. puc. 2.23).

Mnom6el NoBeputens

PASSIVE
4-20mA ED e
ACTIVE

OPERATOR
DISABLE

PucyHok 2.22 lNnombupoBaHue goctyna PucyHok 2.23 Nnombuposanme kopnyca UM
K UBMEHEHUI0 METPOOrMYecKkn N MOHTaXHoro otceka I
3Ha4YMMbIX NapameTpoB

[ns pa3genbHOro MCnonHeHust NIoMOMpyeTcsa Kpbillka KNeMMHOro OoTCeka AdaTdyuvka
(cm. puc. 2.24).

PucyHok 2.24 lNMnombrpoBaHue KNnemMMHOro oTceka Aatynka ans pasgenbHoro
NCNOMNHEHUA
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3. UCMNOJIbSOBAHUE NO HASHAYEHWIO

3.1. 3kcnnyaTauMoHHble OrpaHUu4YeHuns

HapexHas paboTta pacxogomepa obecneuvmBaeTcs nNpu BbINOMHEHUMM B MECTe yCTa-
HOBKW CneayroLnX YCrOBUNA:
e cobnogatTca HeobxoaMMble yCroBua akcnnyataumm (cm. pasgen 1.2.2);
e OMHOE 3anofHeHNe KaHana n3mMepsieMon cpefon, He JOMYyCKaeTCst HanMynsi BO3-
nyxa;
AaBreHne XUAKOCTM UckntoyaeT obpasoBaHme ny3biper rasa B Tpybonposoae;

Ha BXode W Bbixode AaTymka UMETCs NPSIMONIMHENHbIE y4acTKu Tpybonposoaa
HeobxoaMMOoN ASNHbI.

BHUMAHUE! 3anpelwaetca Ha Bcex atanax paboTbl C pacxogoMepoM KacaTbCs
9NEeKTPOAOB, HAXOOALWMXCA BO BHYTPEHHEM KaHare AaTyuka.

3.2. Bbibop TMNopa3mepa pacxogomepa

Bbibop TMnopasmepa pacxogomepa onpeaensieTcs gnanasoHoM pacxodoB B Tpybo-
nposoae, rae 6yaeT yctaHaBnmBaTbCs AaTymk (cMm. puc. 3.1). Ecnv gnanasoH pacxogos
Ans aaHHoro Tpy6onpoBoaa yknagbiBaeTcs B AuanasoH pacxogoB HECKONbKUX TUNopas-
MEepOoB, TO OnpeaensiTb HYXXHbIA TMNOpasMep PeKOMEeHOYeTCH, UCXOAA U3 ONTUMaribHON
CKOpPOCTU Ha Bxoae pacxogomepa (1-2 m/c) n JonycTUMbIX NOTEPb AABMNEHUs!, C Y4ETOM
noTepb, UCNOMb3yeMbIX KOH(y30pa u anddysopa ans cornacosaHna DN pacxogomepa
n Tpybonposoaa.

3

M™/4
1000 —
—— ——
,l' "
=t .
— DN200 T -
-1 -1
100 4N150 T T
— Iz?
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PucyHok 3.1. 'paduk 3aBUCMMOCTM pacxoda OT CKOPOCTU NOTOKa AN pasfiMyHbIX
3HayeHun DN
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3.3. MoHTax

3.3.1. MepbiI 6e3o0nacHocmu
K npoBeaeHuto paboT No MOHTaxXy (4EMOHTaXy) pacxo4oMepOoB AOMyCKatTCa Noaro-
TOBJIEHHbIE NULA, U3YYMBLUNE LOKYMEHTALMIO HA pacxogoMep, a Takke:
® VMeloLLne NPaBo Ha BbINOSTHEHNE OaHHOrO Buaa paboT Ha 06bekTe yCTaHOBKM
pacxogomepa;

e VMeloLLMe JOMYCK Ha NpoBedeHne paboT Ha 3NEeKTPOyCTaHOBKax C HamnpsXXeHnem
no 1000 B;

Mpn npoBeaeHnn paboT c pacxogoMepoM OnacHbIMK dhakTopamMn Ans YerioBeka siB-
narTCSH:

® HanpsXeHune ceTn nepeMeHHoro Toka Yactoton 50 My,

e [aBneHue B Tpybonposoae (Ao 4 Mla, B 3aBUCMMOCTM OT UCMOSTHEHNA AaTumnKa);
e Temnepartypa pabouen xugkoctn (ao 150 °C);
[ J

apyrue aktopbl, CBA3aHHbIE C NPOdUIEM M cneundukon obbekTa, rae NponsBo-
ANTCS MOHTax.

npouecce pa60T NO MOHTaXy, AEMOHTaxXXy Ui peMOHTY pacXxodoMepa 3anpeLlaeTcA.

W

® pPOM3BOAUTb MNOAKMIOYEHUS K pacxogoMepy Npw BKITIOYEHHOM NUTAHUK;

® [JeMOHTax pacxogomepa u3 TpybonpoBoaa 40 NOSTHOMO CHATUA AaBMNEHUs Ha
y4yacTke TpybonpoBoaa, rae npomsBoaarcs padoThl;

® 1/ICNONb30BaTb HEMCMNPABHbIE NN HEMOAKMIOYEHHbIE K MarncTpanu 3awmTHoro 3a-
3eMIeHNs AanNeKkTpopaanonpmbopbl N ANEKTPOMHCTPYMEHTDI.
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3.3.2. [loO2omoeka Kk MOHMaxy

TpaHcnopTnpoBKa pacxogomMepa K MecTy MOHTaXa A0SMKHA OCYLLECTBNATLCH B 3aBOA-
ckom Tape. [locne TpaHCNOPTMPOBKM pacxogoMepa K MecTy YCTaHOBKM Npw oTpuuaTtenb-
HOW TemrnepaType U BHECEHUS ero B MOMeLLEeHNe C MnonoXuTenbHOW TemnepaTypon BO
nsbexaHne KoHgeHcauum Bnarm HeobxogMmo BbloepXKaTb pacxogoMep B YNakoBKe He
MeHee 5-Tu Yacos.

Mpu pacnakoBke pacxogoMep 0CBOOOXAAKT OT Tapbl, NPOBEPSIOT BHELLHWUIA BUA, CO-
XPaHHOCTb NSIOMO M KOMMMEKTHOCTb B COOTBETCTBMM C NACMOPTOM.

BHUMAHUE! [loBpexaeHne dyTepoBKM MOXET caenaTtb gaTtyuk HepaboTtocnocob-
HbIM.

Bo nsbexaHvne noBpexaeHnsa pacxogomMepa MOHTaXXHO-CBapOYHble paboTbl cnegyet
NpPoOn3BOAUTbL C UCMNOSIb30BaHNEM rabapuTtHoro nmmutaTopa. Pasmepbl umntaTtopa npea-
cTaBneHbl B Tabn. 3.1.

Tabnuua 3.1. Paamepbl rabaputHoro nmmratopa

dnaHueBoe UCNOSTHeHnEe DN L, mm
— 20 | 2003
— 25 200-3
N 32 | 2003

— 40 | 2003

DN| + — \ 50 2003
__ / 65 | 2003

N 80 | 2003

N 100 2503

] . 150 3003

200 3503

[na noaknoYeHns 3amMTHbIX TOKOMPOBOAOB M3 KOMMNIIEKTa NOCTaBKU pacxogomepa B
OTBETHbIX (prnaHuax Heob6xoaUMO BbINOMHWUTL OTBEPCTUS Nog BMHT M5 munu npuBaputb
BUHT M5 (puc. 3.2).

MS5-7H M5-7H

ZINOIIPAZSN\Y

PucyHok 3.2 [JopaboTka ¢hnaHues
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3.3.3. Tloeopom uHOukamopa UI1

Ana ynobcrBa cunTbiBaHMA MHGOpMauUK Npu yCTaHOBKE pacxogoMepa Ha BepTu-
KanbHbIX y4acTkax TpybonpoBoaa MOXXHO pa3BepHYTb MHTeEpdec onepatopa Ha 90°, kak
nokasaHo Ha puc. 3.3. [1ns noBopoTa nHankatopa Heo6xoaMMO CHATb KPbILKY, OTKPYTUTb
2 (hUKCUpyoLWNX BUHTa U pa3BepHyTb nHaukaTop. anee cobpatb B 06bpaTHOM nocneno-
BaTENbHOCTMW.

PucyHok 3.3 lNoBopoT nHamkatopa pacxogomMmepa

3.3.4. Bbi6bop mecma ycmaHoO8KU

He AonyckaeTca pa3dMelleHne pacxogomMepa B yCnoBudax, He COOTBETCTBYHOLLNX YKa-
3aHHbIM B PYKOBOACTBE MO 3KCrjltyatauynn:

e C MpeBbllaLWUM B Ananas3oHe 4acToT U amnnuTys yposHeM Bubpaumn. [ns
yCTpaHeHust Bubpaumm, TpybonpoBoa 4O M Nocne pacxogoMepa A0SHKEH Onn-
paTbCs Ha HEMOABUXHOE OCHOBAHME;

e c npesbiweHnem (400 A/M) HaNPSP)KEHHOCTN BHELLHErO MarHMTHOrO Nons nNpo-
MbILLSIEHHON YacTOTbl.

e [Ina HopmanbHOro yHKUMOHMpPOBaHUA Nnpubopa Heobxoanmo, 4Tobbl pacxono-
Mep 6bin NOCTOAHHO 3aMOfTHEH N3MEPSIEMON XUOKOCTbI0. Pacxogomep He aon-
XEH MOHTMPOBATbLCHA B CaMOWN BbICOKOM TOYKe Tpybonposoaa, a Takke Ha Tpybo-
NPOBOAE C OTKPbITbIM KOHLOM. [laBneHume XXnakoctn B Tpy6onpoBoae AOMKHO UC-
KnioyaTb razoobpasoBaHue.

e Pacxogomep criegyeT ycTaHaBnvMBaTh NO HanpasieHWo0 NOToKa nepen perynupy-
oLen apMmaTypon: KnanaHamu, TPOMHUKaMU, CYXXEHUAMMU U T.1.

MpumeyvaHune Hanuune rpsiseBnkoB nnuv cneumnanbHbiXx QUNbLTPOB He 06s3aTeNbHO.
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3.3.5. PekomeHOayuu no ycmaHoeke
> 5DN > 2DN

‘l‘
-

@
%

| o

>10 DN

PucyHok 3.7 PekomeHayemble BapnaHThbl
yCTaHOBKM

PucyHok 3.8

[na obecnevyeHnss TOYHOCTU W3-
MepeHusi HeobxoaMmo BblaepXKaTb
ONVHbI BXOAHbIX U BbIXOOHbIX Mpsi-
MbIX Y4acTKOB (CM. puc. 3.4).

Mpy cnnaHnmn gByx NOTOKOB
paccTosdHue Ao pacxogomepa He
JOIMKHO ObITb MeHee 10 DN
(puc. 3.5).

He ycraHaBnueaTtb pacxogomep
Ha CTOpPOHE BCacblBaHMs Hacoca BO
nsbexaHne nospexaeHus qyrte-
poBku. Mpn mncnonb3oBaHUM MNOpPLL-
HEBbIX, MNEPUCTaNbTUYECKUX UK
AnadgparMeHHbIX HacocoB Heobxo-
ONMO yCTaHaBnmBaTb KOMMNEHcaTop
nynscauun (puc. 3.6).

Hanbonee nogxopsiiee mecTto
ANs MOHTaxa - BepTUKanbHO BOC-
Xo4dAWwmn y4acTtok Tpybonposoaa,
Takas ycTtaHoBka obecneymBaeT
BbIHOC My3bIPbKOB BO3A4yxa M Mo-
CTOPOHHUX BKITHOYEHUI U3 30HbI 13-
MepeHuss 1 obecnevunmBaeT MUHU-
MarnbHble LWYyMbl pacxoga. LOns
ynobcTBa ynpaBneHnsa pekoMeHay-
eTCd 3apaHee NpeaycMoTpeTb pas-
BOPOT wuHAuKaTopa. PekomeHaye-
Mble BapuaHTbl YCTAHOBKM pacxo-
aomepa npuseaeHbl Ha puc. 3.7.

Ha ropusoHTanbHbIX Yy4acTkax
pacxogomep yCTaHaBnMBaeTCs
AMEKTPOHHbIM GriokoM BBepX. Mak-
CYMarnbHoOe OTKITOHEHWE OT BEpPTU-
KanbHOWM ocu He bonee Yyem Ha £45°.

3anpellaeTcsa  ycTaHaBnvBaTb
pacxogomep B FOPU3OHTaNIbHOM
MNONOXEHUN C HanNpPaBNEeHHbIM BHN3
M (pwuc. 3.8.)
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Mpn namepeHun pacxoga B Ya-
CTUYHO 3anofIHEHHbIX TPyOOoNpoBO-
Aax nnu B TpybonpoBogax ¢ OTKpbI-
TbIM KOHUOM AN rapaHTUpOBaH-
HOro 3anoJSTHEHUS XNOKOCTbIO, pac-
Xogomep criegyeT ycTtaHaBnuBaTb
B HAKNOHHOM unn U-obpasHom Tpy-
6onposogax (puc. 3.9).

Pacxopomep cnenyet ycraHas-
nuBaTb nNepea perynupytoLien ap-
matypon (puc. 3.10).

B cny4yae oTkpbITOro cnuea crie-
AyeT npegycMoTpeThb 3aluTy oT
OMNyCTOLLEHUA KaHana pacxoio-
mepa (puc. 3.11).

2\

BbinyckHoi BO3AyLIHbINA

m Mpy HanMuuu NMHHOrO crycka
i ] HeobxoaMMma ycTaHOBKa BO3AyLL-
>5m
HOro knanaHa (puc. 3.12).

I\

PucyHok 3.12
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3.3.6. MoHmax Oam4uka ¢hnaHyeeol KOHCMPyKUuuUu

Pacxogomep yctaHaBnmBaeTcs B pa3pbliB TpybonpoBoda kak nokasaHo Ha puc. 3.13.
CTpenka Ha gatymke pacxogomMmepa LOfKHa coBnagaTh C HanpaBfieHMEM MOTOKa B TPY-
GonpoBoae.

%@\ OTBETHLI doraHeL,

Pacxogomep

Mpoknagkn

3asemnsawoLme anckm

[alku, Wwanobsl

BonTbl, Wwanbsbl @

PucyHok 3.13 YcTaHoBKa pacxogomepa

Mpoknagky He A0MKHbI 3aX04MTb B MPOTOYHYHO YacTb TpyGoNpoBoAa Mo BHYTPEHHEMY
AvameTpy 3a rpaHuLbl YNNOTHAEMbIX MTOBEPXHOCTEN.

MaTepuan npoknagok 4OrmKeH OblTb COBMECTUM C U3MEPSEMON CPEOON M YCITOBUSIMA
akcnnyaTauuun. He cnegyet ucnonb3oBaTb MeTanfnyeckue Wnu crnvparnbHO-HaBUTbIe
NPOKNagKku, Tak Kak OHM NOBPeXaatoT TOPLEBYIO NOBEPXHOCTb PYTEPOBKM AaTyumka. Ecnn
TpebyloTca cnupanbHO-HaBUTLIE MU MeTanIMyeckme nNpoknagkn, HeobxogMmo UCnosb-
30BaTb 3allMTHble Konbua Ana dyTepoBku. Mpoknagku, oTBeTHble dnaHubl, 60NThl,
ravkv 1 Wwandbl B KOMMMNEKT MOCTaBKN HE BXOAOAT.

[nsa obecneveHns npaBunbHOM paboThbl N ANUTENBHOMO CpoKa CNy0Obl AaTymKka HeobXxo-
OMMO 3aTarmBaTb 60nTbl hraHUEBbIX COEANHEHWI B NPABUITbHOM NOCNeaoBaTENbHOCTN A0
yKa3aHHbIX MOMEHTOB 3aTarnBaHus. HecobniogeHve aTux ykasaHui MOXeT NPUBECTU K ce-
Pbe3HbIM NOBPEXAEHMAM (DYTEPOBKN AaTUMKa pacxoda MU ero nNpexxneBpeMeHHON 3aMeHe.
3aTskky 6ONTOB M raek, Kpensiwux pacxogomep Ha TpybonpoBoae, NPon3BO4UTL PaBHO-
MEPHO, NOOYEPEQHO, NO AMaMeTparibHO NPOTMBOMONOXHLIM Napam (puc. 3.14). 3akpyyunsa-
HMe raek OCyLLEeCTBMASIeTCA 3a Tpu npoxoaa. 3a Nnepsbl NPOX0on, 3aTSKKY BbINOSHATL KPYTS-
wum momeHToMm 0,5 Mk, 3a BTopon npoxoa — 0,8 Mk n 3a Tpetun npoxog — 1.0 Mk.
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MOMEHTbI CUNbl NP 3aKpydMBaHUN raek NpuBeaeHbl B Tabn. 3.2.

PucyHok 3.14 lNopsagok 3aTaKKu raek

Tabnuua 3.2 PekomeHOyeMble MOMEHTDI
cunbl MK npu 3akpyyunBaHumn raek
DN BOnThI MomeHT CUnblI,
H'm
20 15
oc 4xM12 o5
32 25
40 4xM16 25
50 35
65 35
30 8xM16 35
100 8xM20 50
150 8xM24 90
200 12xM24 90

3.3.7. YcmaHoeka UIT pacxodomepa pa3o0esibHO20 UCMOJIHEHUS
N3mepuTtenbHbin npeobpasoBatenb (MIN) pacxogomepa pasgenbHOro MCNoSTHEHMUS
MOXET OblTb YCTAHOBIIEH HA CTEHY UM Ha MOHTaXHYH CTOWMKY, Kak nokasaHoO Ha puc.

3.15 n puc. 3.16.

CTTRTRRTNATNRY

—

¢ QTN

—

PucyHok 3.15 KpenneHnue Ul pacxogomepa ¢ pa3gesibHbiM UCNOSTHEHNEM Ha CTeHe
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PucyHok 3.16 Kpennenue UM pacxogomepa ¢ pasgenbHbIM UCNOSTHEHWEM Ha
MOHTaXXHOWN CTOMKe

3.3.8. [lModknroyeHue pacxodomepa pa30esibHO20 UCMOJTHeHUs

[na coeanHenns gatyunka n UM pacxogomepa pasgenbHOro MCNOSTHEHUSA UCNOSb3Y-
toTcsa Kabenu:

- CunoBown kabenb ANa NMTaHUsa MHOYKTOpa MarHUTHOW CUCTEMbI;
- CUrHarnbHbIN Kabenb ANA CYNTbIBAHUS MOJIE3HOro curHana.
[JnunHa kabenen o 50 m.

BHUMAHMUE! [Mpu npoBoaumocTn nsmepsiemon cpeabl MeHee 102 Cm/m anvHa ka-
Genen He Bonee 5 m.

Cxema nogkntoyeHust npueeaeHa Ha puc. 3.17.

@ @

N3amepuTenbHbI KABEJ1b CUJI0BOA KABEJIb CUTHANBbHbIN
npeobpasosarenb

(nr) 11234 6/7,8|9
KO |K1|K2|K3| [31|C1|C2|33|06w

L

(3]

O =0

KABE/b CUI0BOM

]

] ] D
° Latuuk >—‘ P

KO |KT|K2|K3| |31 |C1|C2|33]06w,
112|134 516|7/8]9

Ao o

PucyHok 3.17 Cxema nogkntoveHna gatyamnka k UM pasgenbHOro ncnonHeHus

BHUMAHUE! Cwunoson n curHanbHbIn Kabenu pacxogomepa pasgenbHOro NCnosiHe-
HWSA CO CTeneHbIo 3awwnTbl IP68 nogknoyaloTca K AaTymKy Ha 3aBoae-
n3roToBuTENE Npu Boinycke!
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3.3.8.1. [Modzomoeka cu2HaribHO20 Kabess
Heobxoanmbie maTtepuansl:

§ Kabenb ¢ 4BONHbIM 3KPAHOM M3 KOMMJSIEKTA NOCTABKMY;
O6x1MHoM kabenbHbIN HakoHe4HuK HLWUBW 0.5-8 - 6 wr;
OBGxnmMmHoM kKabenbHbI HakoHeYHuK HLLBW 1.5-8 - 5 w;
TepmoycagouHbi kembpuk 3/1;

Tepmoycago4Hbii kembpuk 12/6.

w W W W

90

40

3eneHbin

Benbiit

KopuyHeBbIi

PucyHok 3.18 lNopsigok AencTemi npu NogroToBKE CUrHanbHoOro kabens

[Mopsaok AeUCTBUM NpW NOArOTOBKE CUTHANbLHOIO Kabesns Co CTOPOHbLI AaTYMKa:

A HapeTb Tepmoycago4Hbii kembpuk 12/6 Ha kabenb.

(; CHatb 90 MM BHeLLHEN 3awmnTHOM 06onoYku. PacnyctuTb 1 pasgenuTb ny4ok oc-
HOBHOIO 3aLLUMTHOrO 3KpaHa Ha Ase 4Yactu. OgHy 4YacTb CKPYTUTb.

E YcraHosutb Ha XIyT 9KpaHa TepMoycagoyHbii kembpuk 3/1 anuHon 70 mm.

~

N CHsaTb BHewHto M30SILUMIO C 3eS1IEHOro 1 KopuyHeBoro nposogoB Ha 40 mMm. Bbl-
TSHYTb NPOBOAA U3 3aLMTHOIO 3KpaHa, CKPYTUTb 3aLUMUTHBIA 3KPaH.

O YcraHoBuTb Ha XryTbl 9KpaHOB TepPMOYCaao4HbIn keMbpuk 3/1 anuHon 30 Mm.
U CHsiTb ¢ 6enoro kabensi BHELLHIOW M30MSLMIO 1 3KpaH 3alnTHbIA Ha 20 MM.
Al 3a4nCTUTb XWMbl 3€NEeHOro, KOPNUYHEBOTO N 6enoro NPoBoOAOB Ha 8 MM.

1 ~
&AL YCTaHoBUTb TepMoycaaoyHble kembpukn 3/1 anvHon 30 Mm Ha pa3BeTBIeHne 3e-
NEeHOro U KOPUYHEBOIrO NPOBOAOB C 3aLUMTHBIM 3KPaHOM, a Takke Ha 6enbin NpoBos.

A HakpyTuTb BTOpPYIO NOMOBUHY OCHOBHOTO 3aLLMTHOrO 3KpaHa Ha kabenb 1 ycTaHo-
BUTb TEPMOYCaLO4HbIN KeMbpuk 12/6 gnuHon 50 mm.

&l YCTaHOBUTb HaKOHEYHUKM 1.5-8 Ha 3KpaHbl 3ef1eHOro U KOpUYHEBOro NPOBOAOB, a
TakXe Ha OCHOBHOW 3alUUTHbLIN 3KpaH; HakoHeYHUKM 0.5-8 — Ha 3a4unLLEHHbIE XWIbl 3€e-
NEeHOro, KOPUYHEBOro 1 6enoro NPoBOAOB.

MNopsgok 4encTBUM NMPU NOAroTOBKE CUrHaNbHOrO kabens co ctopoHbl UMT:

MogroTtoBka curHanbHoOro kabens co ctopoHbl I BbINONHAETCS B TOM e nocrnenosa-
TenbHOCTW. Nocne CHATUA 3alNTHOM 000NOYKM NO N.2 OCHOBHOW 3aLLNTHbIA 9KpaH HEOD-
XO0AMMO cpe3aTb nof ocHoBaHue. [NMyHKT 3 He BbINOSTHAETCS.
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3.3.8.2. Modzomoeka cunosozo Kabensi

Heobxoaumble matepuansi:
§ OkpaHupoBaHHLIN kKabenb nuTaHna 3 x 0,75 (aHanornyHbin KOB3BI™ 3x0,75);
§ O6XMMHON KabenbHbIM HakoHeYHuK HLLUBW 0.5-8 - 4 wT;
8§ Ob6xumHon kabenbHbIN HakoHeYHnK HLWLUBW 1.5-8 - 1 wT;
§ TepmoycagoyHbin kembpuk 12/6;
§ Tepmoycago4Hbln Kemopuk 3/1.

70
65

PucyHok 3.19 lNopsagok gencteum npy NnoArotToBke CUOBOro kabens

[Nopganok JercTBUM Npy NOAroTOBKE CUMOBOIo Kabend co CTOPOHbLI AaTyuKa:

A HapgeTb TepmoycagoyHbii kembpuk 12/6 Ha kabenb.

(; CHatb 70 MM BHelwHeln 3awwmTHorM obonoykn. Pacnyctutb 1 pasgenntb Ny4oK Oc-
HOBHOIO 3alLUMTHOrO 3KpaHa Ha Ase Yactu. OgHy 4YacTb CKPYTUTb.

E YCTaHOBUTb Ha XryT 3KpaHa TepMoycagoudHbin kemopuk 3/1 anuHon 60 mm.

N CHSITb BHELLHIOK N30M14LMI0 € NpoBOAO0B Ha 65 mm. ObpesaTthb XenTo-3eneHbIn Npo-
BOJ, N0 OCHOBaHMeE.

(3 3a4nCTUTb XKKnbl NPOBOAOB HAa 8 MM.

U HakpyTuTb BTOPYO NOMOBMHY OCHOBHOIO 3aLLMTHOrO 3KpaHa Ha kabenb 1 ycTaHo-
BUTb TEPMOYCaao4HbIN KeMOpuK 12/6 anvHon 50 mm.

A YcTaHoBUTL HaKoHeuYHVK 1.5-8 Ha XryT 3KpaHa; HakoHe4yHuKn 0.5-8 Ha 3aymLeH-
Hble XXWIbl MPOBOAOB.

[Nopsigok 4ENCTBUIM NPU NOAroTOBKE CUITOBOrO Kabensi co CTOPOHbI AaTyMKa:

MoaroToBKa cmMnoBoro kabenst co ctopoHbl Ul BbINONMHAETCA B TOW XXe nocrnenoBa-
TenbHOCTU. Nocne CHATUA 3alWNTHOM 000SI0YKM NO N.2 OCHOBHOW 3aLLUTHbIA 9KpaH HEOD-
X0OMMO cpe3aTtb Nog ocHoBaHMe. [MyHKT 3 He BbINOMHAETCS.
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3.4. BblpaBHMBaHue NOoTeHUMaANoB

Mocne ycTaHOBKM pacxogoMepa HEOOXOAMMO BbINOMHUTE MOAKMIOYEHME 3aLMTHBIX
TOKOMPOBOAOB M3 KOMMSIEKTa NOCTaBkM pacxogomepa. 3almTHoe 3a3eMrieHne, 3KBUMo-
TEeHUuManbLHoe n3mMepaeMon cpene, nogknodaeTca K knemme Ha kopnyce Wl B panoHe
kabenbHbIX BBOOOB.

3.4.1. BbipasHueaHue nMomeHyuasnoe 8 Memasnau4eckux mpybax

3awuTHLIEe
TOKOMpPOBOAbI

LLyHTUpyowmn
TOKONPOBOA

PucyHok 3.20 BbipaBHMBaHWE NOTEHUMArOB B MeTannmMyecknx Tpybax
Ansa 3awuTbl pacxogomMepa OT NpoTeKalLWmxX No TpyGe TOKOB NPUMEHSITCS 3aLUUT-
Hble TOKOMPOBOAb! 3 KOMMIEKTa NOCTaBKMN M LUYHTUPYIOLLIMIA TOKOMPOBO/, BbINOMHEHHbIN
N3 MeOHOro NPOBOAHMKA CeYeHMeM He MeHee 6 MM? UK cTanbHOW MOMoChl CeYEHNEM
He meHee 20 MM2.

AaTtunk n cpega AOMKHbI UMETb O[MHAKOBbLIN 3NEKTPUYECKUIA NOTeHUmnan, 4Tobbl uc-
KMIOYNTb SNEKTPOXUMUYECKYIO KOPPO3UIO 3neKkTpoaoB. BbipaBHMBaHME noTeHUManoB
obecneynBaloT 3aWMTHbIE TOKONPOBOAbI, NOAKMIOYEHHBIE K brnaHuam Tpy6. Ecnn Tpy6bl
3a3eMrieHbl, JOCTaTOMHO COeIMHUTL KnemMmy 3asemrieHus Ha koprniyce UM (cm. puc. 2.2)
C NHWen BblpaBHUBaHUA noTeHumanos. Mpn HeobxoauMMOCTU NOAKMYEHVE 3a3emMne-
HUS BbINOMNHAETCA K KIeMMe BHYTPY OTAENEHUSA NOAKINIOYEHNS.

BHUMAHUE! [lpn 3HaumMTenbHbIX YPOBHAX YPaBHUTESNbHbLIX TOKOB, MOXET MOHaLo-
BUTbCA yCcTaHOBKa 3a3eMNALLMX UCKOB.

3.4.2. [Mnacmmaccoebie mpy6sbi unu mpy6bi ¢ hymepoeskoli

Bo Bcex cnyvasx, Korga npucoeauHEHHbIN TpybonpoBo He obecnevmBaeT XopoLUEero
9NEKTPUYECKOro COEANHEHNS C XUOKOCTbIO, Hanpumep, Tpyba obnuuosaHa nnu ns3rotos-
neHa 13 HenpoBsoasLLero matepuarna, HeobxoanMo UCNornb3oBaTh 3a3eMnsALwmne ANCKA
(MPUNOXEHWE B) unu anektpogbl (cMm. puc. A.1), coeanHeHHsble ¢ kopnycom U, koTo-
pble obecne4nBaloT HeOOXOOUMOE 3NeKTpU4ecKoe CcoefMHEHME C TEeXHONOrM4eckon
XMOKOCTbIO. 3alUMTHbIE U LUYHTUPYIOLLUI TOKONPOBOAbI He TpebytoTcs.

3aszemngowme guckn obecnevmatoT 60MbLUIYO NNowaab COeaUHEHNSA C TEXHOMO-
FMYECKOWM XXMAOKOCTbIO M 3KPaHMPYOT 30HY MPOBOAMMOCTU TpybonpoBoda, OHU Npearno-
YTUTENbHEE 3a3eMMSIOLLEro 3N1EKTPOAA B Crieayowmx CUTyaumsx:
e [lpoBogumocTb xumakoctn meHee 100 mkCm/cm;

e (Ob6nactn NpuMEHEHUs1, KOTOPbIE MOrYT NPMBECTU K 06pa3oBaH1IO HaneTa unn oT-
NOXEHUN;
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3asemnawwue

PucyHok 3.21 3asemneHne pacxogoMepa Ha nnacTukoBbIX Tpybax ¢ 3a3eMnsLwmnmm
Anckamm

TUNUYHBIN NpuMep: TPyDbl C ANEKTPOM3ONUPYIOLLIEN (PYyTEPOBKON, TPYOLI N3 CTEKMO-
nnactuka unm NBX.

BHUMAHUE! CyuiectByeT onacHOCTb NOBPEXOEHUS BCEACTBME INEKTPOXUMMYE-
CKOM Koppo3uun. MNpuHMManTe BO BHUMaHWE 3NEKTPOXMMUYECKME MO-
TeHumManbl MeTansnoB, €CNN 3a3eMSIoLLNe OUCKU U CUTHANbHbIE 3MeK-
TPOAb! BbIMNOMHEHbI U3 pasNUYHbIX MaTepuanos.

3.4.3. ®ymepoeaHHble mpybbI (kKamoOdHasi 3au,uma)
Ecnn no TexHonormyecknm coobpaxxeHnsam cpega He MOXeT OblTb 3a3emMreHa, ycTa-
HOBIEHHbIV NPMBOP He AOMMKEH UMETb NOTeHUmMana:

® pu yCTaHOBKE HEOOXOAMM LUYHTUPYIOLLMIA TOKONPOBOA;,

e HeobXxoaQuM AONONHUTENbHbLIA KOHTPOMNb OTCYTCTBUS MPOBOAMMOCTU M3-3a Bbl-
6opa maTepuanos, NCMOMb3yeMbIX MPU MOHTaXe.

Cobniopganite Bce TpeboBaHMs, kKacatoLmecsa ycTaHOBKM 6e3 noteHuuana.
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3.5. Mopknio4vyeHne BHELWWHUX coeaNHEeHUN

MoakntoyeHne BHeLWHMX yCTporcTB K UM nponssBoauTca nocpeacTtBoM ABYX kabenen
- MHOPMALMOHHOro 1 nutatwero. NMNpegnoYTUTENbLHO UCNOSb30BaHUE 3KPaHMPOBaH-
HbIX Kabernen co CKpyyYeHHbIMW napamu, B 3TOM Cllyyae CUrHanbl O4HOro yCTPOWCTBA
OOJDKHbI COOTBETCTBOBATL OAHOW nape. 3anpeLLaeTcs Ucnonb3oBaTth B O4HOWN nape npo-
BOOHWUKWN pasfnyHbIX YCTPOWUCTB.

/ +24B /L 220B l
-24B | N 220B
\

/
7 =

PucyHok 3.22 lNogknoveHne BHELLIHNX COeaNHEHNI

BHewHun gnametp kabenen OOMKEH COOTBETCTBOBaTb KaberbHbIM BBOAAM, KOTO-
pbIMK KOMNIiekTyeTcs pacxogomep: M20x1,5 (guametp kabens 6...12 mm). MNepeq noa-
KntoYeHnemM kKabesibHble XWibl JOMKHbI OblTb OKOHLOBaHbI KPYribIMK KNeMMamu CooT-
BETCTBYOLLEro pasmepa.

Cneundukauma kabens nuTaHus:

e 3 x 0,5 mm? MNBX kabenb ¢ 06LWMM MeAHbIM NINETEHbLIM 3KPaHOM, CONPOTUBIIEHNE
npoBogHuka: < 40 Om/km.

Cneundukaumsa nHdopmMaLnoHHOro kabens:

e MHOroXunbHbi NBX kabenb ¢ npoBogHMKamu cedeHnem 0.38 mm? (AWG22), 06-
LWMM MeaHbIM MAeTeHbIM 3KPaHOM (AraMeTp OKOMOo 7 MM) N 3KPaHUPOBaHHbLIMU
napamu;

e cornpoTuBreHune nposogHuka: < 50 Om/km;
® eMKOCTb: Xuna/akpaH: < 420 nd/m.
PekomeHngoBaHHbIn TUN kabensa KOBOBIM 3x2x0.35 (guam. 7,9mm);

BHUMAHUE! Bo usbexaHne BO3HUKHOBEHWS YpaBHMBAIOLLMX TOKOB, 3anpeLlaeTcs
NoAKMNYaTh 3KpaHbl MHPOPMAaLIMOHHbIX Kabernen ¢ 06enx CTOPOH.
OKpaH MHGOopMaUMOHHOro kabens Noaknto4aeTcst Co CTOPOHbI BHELL-
HUX YCTPOMUCTB.
A 3KkpaH kabens NTaHna NOAKMYaEeTCA K KNemMmMe BHYTpU Kopnyca
UM, kak nokasaHo Ha puc. 3.22. [pn nogknioyYeHnn BolgepKXmMBaTb MU-
HUManbHO BO3MOXHYIO ANIMHY pacnfieTeHHOro akpaHa.

3awunTHOEe 3a3emMrneHne, IKBUNOTEeHUNANbHOE N3MEPAEMON cpeae, NoaknvaeTcs K
knemme Ha kopnyce U, kak nokaszaHo Ha puc. 2.2.
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YNAKOBKA, XPAHEHUE U TPAHCITOPTUPOBAHWE

Pacxogomep, yKOMMeKkToBaHHbIM B COOTBETCTBUM C 3asiBKOM, YNaKoBbIBAETCH B UHANBU-
ayanbHyto Tapy kateropumn KY-2 no FrOCT 23170-78 (kopobKy 13 roppmpOBaHHOIo KapToHa
nnbo aepeBsAHHbIN AWKK). Tyaa e nomMeLaeTca aKkcnnyaTaumMoHHasa AOKYMEHTaUMS.

XpaHeHune pacxogomMepa AOSMKHO OCYLLECTBATLCSA B YNAKOBKE N3rOTOBUTENS B COOT-
BeTCcTBUKN C TpeboBaHuamu rpynnbl 1 no FTOCT 15150-69.

XpaHuTte npubop B OpUrMHanbHOM YNakoBKE B CYXOM M YNCTOM MECTE;

YCIOBUSA OKpyXXatoLwen cpefbl AN TPaHCNOPTUPOBKU M XpaHeHUsa npubopa cooTBeT-
CTBYIOT YCNOBUAM ANA 3KCnnyataumm npmbopa;

nsberamte NOCTOSTHHOIO BO3AENCTBUSA MPSAMbIX CONTHEYHbIX NyYen;

pacxogomep He TpebyeT cneumanbHOro TEXHUYECKOro 00CnyXnBaHus Npu XpaHeHUN.

Pacxogomepbl MOryT TpaHCMOPTUPOBATLCS aBTOMOOUIbHBIM, PEeYHbIM, XXerne3HOA0-
POXHbIM N aBMaLMOHHbLIM TPAHCMOPTOM NpPU COOMNOAEHUN CNEAYHOLNX YCITOBUIA:

e TpPaHCMOPTMPOBKA OCYLLECTBIAETCA B 3aBOACKOM Tape;
OTCYTCTBYET NpsiMOe BO3AENCTBME Braru;
TemnepaTypa He BbIXoguT 3a npeaensl ot - 55 go + 60 °C;
BNaXXHOCTb He npeBbiwaeT 95 % npu TemnepaTtype o + 35 °C;

Bnbpaums B ananasoHe ot 10 go 500 Ny ¢ amnnutygon ao 0,35 mm 1 yckope-
Huem o 49 m/c?;

ydapbl CO 3Ha4YeHneM NMKOBOro yckopeHus Ao 98 m/c?;

YNOXEHHbIE B TPAHCNOPTE pacxOAoOMepbl 3aKkpenfieHbl BO n3bexaHue nageHus un
coygapeHun,

e YCIOBMS OKpY)XatoLen cpeabl Anst TPaHCNOPTUPOBKN U XpaHeHust npubopa cooT-
BETCTBYIOT YCIOBMSIM ANs SKcnnyaTaumm npubopa.
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HACTPOUKA PACXOOOMEPA NEPEQ PABOTOM

5.1. YcTtaHOBKa pexuma TOKOBOro Bbixoaa

BHUMAHUE! Bebixog MOXeT ObiTb BbIBEAEH 13 CTPOSA MPU HANMYUK K.3. B Harpyske.

Mepen Hayanom paboTbl HEOBXOAMMO C MOMOLLBIO NepeknYaTena «passive/active»
nog nepeaHen kpbiwkon UM yCcTaHOBUTL peXnUM NMUTaHUS TOKOBOW NEeTSM, Kak NokasaHo
Ha puc. 2.5.

[na HacTponkn nepefaToyHON XapaKTePUCTUKM UCNOSTb3YOTCS:

- meHto 5.3.3 Hacmpoliku / Tokoenbll 8bix00/ Pacxod 4 MA 3agaéT pacxon npu Toke
aHarnorosoro Bbixoaa 4 MA. o ymonyaHuio paseH 0.

- MeHto 5.3.4 Hacmpoltku / Tokosbil ebixod/ Pacxod 20 MA 3a0aéT pacxon npu Toke
20 MA. Mo ymon4aHuio paBeH HoOMUHanbHoMy pacxogy (Q3).

[ns aTux napameTpoB MOXHO 3afaBaTb 3Ha4YeHust B AnanasoHe oT -Q4 go Q4, uto
No3BOMSET 3a4aTh NoOble NepeaaToyHble 3aBUCMMOCTM TOKa OT pacxoaa.

5.2. Hactpouka hunbTpa pacxoga

HacTtponku cunbtpa pacxoga (MeHwo 5.1 Hacmpolku / Pacxod) oguHakoBo Aen-
CTBYIOT Ha MHOULMpPYyEeMOe 3Ha4YeHue pacxona 1 aHarorosbin (TOKOBLIN) Bbixod. B npu-
BGope ecTb HECKONbKO HE3AaBMCUMbIX OUITbTPOB ANSA pPELLEHNs pasHbIX 3a4ay.

- ®unbTp Rate Limit orpaHn4MBaeT CKOPOCTb M3MeHeHus pacxoga (MeHoo 5.1.3
Hacmpoduku | Pacxol | CenaxueaHue), %/0TCHET N ucnonb3yeTcs Ans yaaneHus nm-
NynbCOB N KOPOTKMX BpOCKoB pacxona. PunbTp JOMMKEH ObiTb HACTPOEH TakK, YTOObI OT-
OennTb NOMexm OT curHana pacxoga. [inanasoH 3aHavyeHun ot 0 go 255, meHbLlee ycTa-
HOBMEHHOE 3HayeHue curnbHee obpesaeT wym, 0 oTkNo4aeT PuNbTP (N0 YMONYaHMIO).
3agepXkkn QunbTp HE BHOCKT.

- Hactponka Dead Time (meHto 5.1.4 Hacmpoltiku | Pacxod | lNpeden cenax.) orpaHu-
ynBaeT BpeMs AencTBusa dunbTpa Rate Limit. YcTtaHOBNeHHOe BpeMsa OOMMKHO NpeBbl-
WwaTb AnuTenbHOCTb BpockoB pacxoda. [Juana3oH ycTtaHoBKM BpeMeHn oT 0 go 25,5 ¢
yepes 0,1c., 0 oTkntovaeT punbTp Rate Limit (no ymonyanuto 10 c.).

BxogHon curHan
2%]/0TueT Dead Time
...... 5%/0oTyeT t < Dead Time‘ r\—\

)/\4

PucyHok 5.1 ®unbtp Rate Limit/ Dead Time
- Hactpownka Damping ycTaHaBnmBaeT NOCTOAHHYHO BpEMEHW AeMNPUPOBaHUS (MEHIO
5.1.2 Hacmpoliku / Pacxo0 / ®unbmpayusi). Bpemsi NONHON yCTaHOBKU NPUMEPHO 4-5
NOCTOSAAHHbLIX BpeMeHW. [lnana3oH 3Ha4vyeHun ot 0 go 25,5 c. yepes 0,1c., 0 nepeBoguT
unbTp B aBTOMaTUYECKNA aanTUBHLIN PEXUM (MO YMOYaHMIO).
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5.3. YcTaHOBKa OTCeUKM

[nsa koppekTHOM paboThbl B peanbHbIX YCNOBUAX HEOBX0AMMO NpaBuIibHO BbiGpaTh OT-
ceuky ckopocTu cpefbl (MeHo 5.1.1 Hacmpotku / Pacxod / Omcedka). Ana ckopocTu
cpenbl MeHbLLE OTceYkn (N0 MOAyI) pacxon npupasHmBaeTca K 0, omnbKn He ukcu-
pytoTcs. [JnanaszoH BO3MOXHbIX 3Ha4YeHMI ycTaHoBkM oTceudkn — oT 0,0 go 10 m/c.

5.4. KoHTponb nycTou TpyObl

Uepes unHTepenc onepatopa MOXHO HACTPOUTb LMArHOCTUKY KOHTPOSIS MyCTOM
Tpy6bl (MeHto 5.5.1 Hacmpodku | QuazHocmuka | [Nycmas mpy6a). [Jnana3oH 3Ha4yeHumn
noporosoro conpotmenenus ot 0 go 6000 kOwm, 0 oTkNoYaeT AnarHoOCTMKy. NPOKOHTPO-
nuposaTb TekyLlee 3Ha4yeHne NpoBOAVMMOCTU cpefbl onepaTop MOXeT B MeHto 2.5 [na-
rHocTuka / [NNpoBOAMMOCTb.

BHUMAHWUE! [lpn KOHTpONe XMMWYECKM aKTUBHOW cpedbl MOXeT notpeboBaTbCA
NOACTPONKa YpoBHEN cpabaTbiBaHWUS UNM MOMHOE OTKIIYEeHWe ana-
FHOCTUKN.

5.5. KoHTponb maccoBoro pacxoaa

[na KOHTPONA MaccoBOro pacxoa XWAKOCTU HeoBXOANMO BOMTU B MeH0 1.2 M3me-
peHus | Maccoenbil pacxod. MaccoBbI pacxoq Bbl4UCSETCA Kak Npon3BegeHne 06bEeEM-
HOro pacxofa v nroTHOCTU, KOTopasa BBOAMTCA B MeHto 5.7 Hacmpotiku | [TmomHocmbs B
T/M3. To ymMonyaHuio Ucnonb3yeTcs NNoTHOCTb Boabl npu 4°C (1.000).

BHUMAHUE! [lorpewHOCTb onpeaeneHns MaccoBoro pacxoga He HopMnpoBaHa.
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6. YTUIIN3ALUA

Pacxogomep He COAEPXMT BELLECTB M KOMMOHEHTOB, NPEACTABNSOLNX ONaCHOCTb
ANs 300pOBbS NIOOEN U OKpPYXalolllen cpefdbl B NPoOLEecce M Nnocrne OKOHYaHWUs cpoka
Cnyx0bl. YTUNnsaums pacxogoMepa OCyLLecTBMAsieTCs OTAENbHO Mo rpynnam matepua-
MOB: N/1acTMacCOBbI€ U PE3MHOBLIE 3NIEMEHTbI, NNaThl C ANEKTPOHHLIMM KOMMOHEHTaMW,
MeTannmyeckne arieMeHTbl Kopryca 1 KpenexHble 3r1EMeHTbI.

7. TEXHUWYECKOE OBCINYXWBAHUE

7.1. lNpoBepKa TEXHNYECKOro COCTOAHUSA
BBefeHHbIM B aKCnyaTaumio pacxogomMep pekoMeHayeTcs noasepratb nepuoande-
CKOMY OCMOTPY C LeSibl0 KOHTPONS:
paboToCcnocobHOCTH;
cobnogeHns ycnoBum aKcnnyaTaumnm;
HanMunsa U COOTBETCTBUIO P HanpsiKeHUn NuTaHus Lenew;
OTCYTCTBMS BHELLUHUX NOBPEXOEHUN YacTeN pacxoaomMepa;
HaZEXXHOCTU 3MNEKTPUYECKNX N MEXAHNYECKUX COEOUHEHUN.

MepnoanyYHOCTb OCMOTPa 3aBUCUT OT YCINOBUI 3KCMyaTauumn, HO He OOIMKHA ObITb
pexxe 04HOro pasa B ABe Hedenu.

HecobntogeHve ycnosuin akcnnyaTtawmm Unmn BHELLHME NOBPEXOEHUS pacxodoMepa B Co-
OTBETCTBUM C YKa3aHusIMK pasaena 1.2 HacTosilero PO, MOXET NPUBECTU K ero oTkasy unm
NPEBbILLEHNIO AOMYCTUMOrO YPOBHS! MOrPELLHOCTU U3MEPEHUIA. py NOSIBNEHNM BHELLHUX
NOBPEXAEHU N3AeNnsl, HEOOXOAMMO 00PaTUTLCH B CEPBUCHbIN LIEHTP UMW K U3rOTOBUTENHO
pacxogomepa Ans onpeaeneHns BO3MOXXHOCTM ero AanbHenLwen akennyaTauum.

B npouecce akcnnyataumm pacxogomepa He pexe OAHOro pasa B rof Heobxoammo
NpoBOAUTL MPOMUNAKTUYECKMIA OCMOTP BHYTPEHHENO KaHana aTyuk Ha Hanuuue 3a-
rPA3HEHUN U/MnNn oTnoXxeHun. [lonyckaeTcs Hanu4ymne nerkoro HaneTa, KOTopbIA JOKEH
CHUMATbCS C NOMOLLbI YNCTOW MATKOW BETOLUM, CMOYEeHHOM B Boae. [pn Hannunn 3a-
FPA3HEHNN NU/UNK OTNOXEHUN OPYroro Bnaa nmbo mx CyLeCTBEHHOW TOMWMHbI HEOOXO0-
AONMO NPOU3BECTM OYMUCTKY MOBEPXHOCTM OATUYMUK Cpa3y Xe Nnocre U3BfeyYeHns pacxoao-
mMepa u3 TpybonpoBoaa C NOMOLLbIO BOAbI, YACTON BETOLN U HeabpasmBHbLIX MOKLLNX
cpeactB Ha ocHoBe MAB.

Mepen oTnpaBkoM pacxogomMepa Ha MOBEPKY UM B PEMOHT Heobxoaumo nocne ge-
MOHTa)a yCTpaHUTb 00pa30oBaBLUMXCA B NpOLIEeCcce IKCnyaTtaunm OTNOXEHUS U cneqbl
pabouen cpeabl. [pn MOHTaXxe 1 AEMOHTaXe pacxogomepa Heobxoammo cTporo cobnto-
AaTb yKa3aHus MHCTPYKUMM MO MOHTaxy pacxogomepa. OTnpaBka pacxogomMmepa ans
NnpoBeAeHUs1 NOBEPKM NMNMOO peMOoHTa AOSKHA NPOM3BOAUTBLCHA C MACNOPTOM Pacxodo-
mepa. B conpoBoanTenbHbIX AOKYMEHTax He0BX0ANMMO yKa3biBaTb MOYTOBLIE PEKBU3UTHI,
TenedoH n dakc oTnpaBnTens, a Takke cnocod n agpec obpaTHOM AOCTaBKN.
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7.2. BO3MOXHble HEMCNPABHOCTN U CNOCOOLI UX YCTPAHEHUA

Tabnuvua 7.1 Bo3aMoXHble HEMCNPaBHOCTM pacxogomMepa 1 cnocobbl NX yCTpaHeHUs

BHeluHee nposiBneHue
HencnpaBHOCTH

BeposaTHasa npnymHa

Cnocob yctpaHeHus

OTcyTCTBME MMMYNbLCOB
Ha AUCKPETHOM BbIxoae

He 3agaH 4acToTHO-UM-
NYJbCHbIA PEXNM Bbl-
xopaa.

HeBepHO ycTaHOBMEHDI
BENM4YMHa OTCEYKUN Unn
BEC MMNynbca.

OTcyTCcTBYET NUTaHMe Ha
[AVICKPETHOM BbIXOZE.

[MpoBepuTb HACTPOWKK pe-
Xnma OUCKPETHOro Bbixoaa,
BENUYNHY OTCEYKN N BEC UM-
nynbca.

[MpoBepuTb HanNn4ne nuTa-
HUA

OTcyTCTBI/Ie TOKa Ha TO-
KOBOM BbIxoae

HenpaBunbHO nogaHo
HanpspKeHne NUTaHuS.

ConpoTuBneHne Harpysku
NpeBbILAET HOPMY.

MpoBepuTb NONSPHOCTb NoA-
KntouYeHust 6rioka NUTaHus To-
KOBOrO BbIXoaa.

MNpoBepuTb BEMUYNHY
Harpysku Bbixoaa.

OTcyTCTBYET CBEYEHUNE
avcnnest

HenpaBunbHO nogaHo
HanpspKeHne NUTaHuS.

MpoBepuTb NONSPHOCTb NOA-
KrtoYeHmst 6rioka nuTaHus
pacxogomepa

OTcyTtcTBYET peakums
Ha Knasmatypy

3arpsisHeHue cTekna nu-
LileBOW naHenu

MpOMbITb CTEKNO NNLEBOM
naHenwu.

HeBO3MOXXHO N3MEHUTb
nornb3oBaTenbckue
HaCTPOVKM

3anpeLleH JOCTyn K U3-
MEHEHUI0 HacTPOeK

[MpoBepuTb NonoxeHue
ABWXKa annapaTtHon Bnoku-
poBKW BHYTpW kopriyca Ur1

NHdopmaums 06 namepsembix napameTpax U COCTOSHUM pacxogoMepa MOXeT CYU-
TbiBaTbCs No uHTepderncy HART n no nocnepoBatensHomMy nHtepdency RS-485 (npu
Hanuuun). Ecnn npuHaTble Mepbl He Aanu addpekTa, crnegyeTt o6paTUTbLCA B CEPBUCHBIN
LEeHTP WU K N3roTOBUTENIO pacxogoMepa Ansa onpeaeneHns BO3MOXHOCTU ero garb-
Heuwlen aKkcnnyataumm. PEMOHT pacxogomepa BO3MOXEH TOSIbKO B YCOBUAX NPOU3BO-
ANTensa unu ceptTuuunMpoBaHHOIro NPON3BOANTENEM CEPBUC-LIEHTPA.

7.3. NMoBepka

MoBepka pacxogomepa BbINonHseTca no metoamnke nosepkn MMM 208-034-2022.
Me>xnoBepoyHbIN UHTepBan — 4 roga.
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NMPUNOXEHUE A MaccorabapuTHble XapakTepuUCTUKHU
pacxopomepoB

(cnpaBo4HoE)

Pacxogomep KOMMNakTHOro UCNOJSIHEHUS

120

D1

|| g ||

¢ | -

PucyHok A.1 BHelwHW BUA 1 rabapuTHble XapakTepUCTUKN pacxogoMepoB
KOMMAaKTHOrO UCMOSTHEHWS

* - CNpaBOYHbI pasmep

1 - I (6N0OK aNeKTPOHUKN); 6,8 - kabenbHble BBOAbI;

2 - KpbILLKa MOHTa)XHOrO OTCEKA; 7 - KNemma 3a3eMseHns;

3 - NNomMbupyembIi UKCATOP KPbILLKW; 9 - cMrHanbHble 3NeKTPoabl;

4 - nHTepdpenc onepaTtopa; 10 - 3a3eMnALWNA 3NeKTPOoA (NpU HanMuun).

5 - patyuk;

Tabnuua A.1 - MaccorabapuTtHble XapakTepuCTUKK

DN L,mm | D,vm | D1, mm | 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 3003 300 210 250 26 8 450 40,0
200 3503 360 258 310 26 12 505 54,2

* [lonyckaeTcs BbIMyCK pacxo4oMepoB C MaccorabapuUTHLIMIU XxapakTepucTmkamu,
OTNMYaLWMMUCS OT YKasaHHbIX, NPU HANN4Y1M BO3MOXHOCTM Y U3rOTOBUTENS.
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daTtymk pacxogomepa pa3aenbHOro UCNosIHeHUs!
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PucyHok A.2 BHelHWn B4 1 rabapuTHble XapakTepPUCTUKN JATYMKOB pacxogoMepoB
pa3geribHOro UCNOSTHEHUS

* - CcNpaBOYHbIN pasmep

1 - KpblLKa MOHTaXHOro OTCEKa;

2 - MOHTaXHbI OTCEK;
3 - AaTyuK;

4, 6 - kabenbHble BBOAbI;
5 - knemma 3a3emMneHus;
7 - cUrHanbHble 3NeKTPoabl;
8 - 3asemnsoWwmMi anekTpog (Mpy Hanu4mm).

Tabnuuya A.2 - MaccorabapuTHble XapakTepUCTUKN

DN L, mm D,mMm | D1, mm | D2, MM | 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 2003 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 3503 360 258 310 26 12 542,7 50,4

* [lonyckaeTcs BbIMyCK pacxooMepoB ¢ MaccorabapuUTHbIMU XapakTepucTmkamu,
OT/IMYaLWMMANCS OT YKa3aHHbIX, NPU HaNN4YnUM BO3MOXHOCTM Y U3rOTOBUTENS.
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M3mepuTtenbHbIN Npeobpa3oBaTteslb pacxoaomMepa pasaesibHOro UCNOJIHEHUSA

244
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1 - MOHTaXHbIN OTCEK;

6,8 - kabenbHble BBOAbI;

2 - KpblLLKa MOHTaXXHOro OTCeKa;

7 - KneMMa 3a3eMieHns;

3 - NNomMOuMpyeMbIN PUKcaTop KPbILKK;

9 - MoHTaxHas nnactuHa ans kpennenusa UMM Ha
CTOVIKE WUIn CTEHE

4 - nHTepdpenc onepaTopa;

10 - KpblLWKa KNEMMHOIo oTceka

5 - KNeMMHbI OTCEK;

11, 12 - kabenbHble BBOAbI A5 CUNOBOMO U CUT-
HanbHOro kabenen.
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NMPUNOXEHWUE B 3aszemnsawwme auMcku ana cgnaHueBbIX

coeAVUHEeHUn
(cnpaBo4HoE)
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PucyHok B.1 BHelwuHWi BUA 1 pa3Mepbl 3a3eMnsoWmx gMckos tmna 1
* - CNpaBOYHbIN pasmep

Tabnuua b.1 - Pasamepsbl

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 44,5 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
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PucyHok B.2 BHelHWI BUA 1 pa3Mepbl 3a3eMASOLWNX ANCKOB Tuna 2
* - CNpaBOYHbIN pa3mep
Tabnvua b.2 - Pasmepsl
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 52,5 215 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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UcTopua nameHeHum

Bepcus HaTta OnucaHne n3ameHeHun Crp.
1.01 |17.02.2021 |[Job6aBneHbl cXxeMbl NOOKNIOYEHUS BbIXOAHbIX Lienemn 22
1.02 |10.10.2021 HoBas pegakuums 2-48
1.03 |30.06.2022 O6HOBMEHbI ANeKTPOoAbl, AUCKM 3a3eMIEHNS 4,8,22,45
1.04 |04.10.2022 HoBas pepakuma 2-46
1.05 |13.04.2023 HoBas pegakumsa 4-49
1.06 |18.10.2023 BBepgeHo onucaHne nutanma 220 B 5, 13, 15, 40
1.07 |27.02.2024 BeeaeHo onncaHne pasgenbHoro ucnonHenuns |5, 10-11, 32,

40-43
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