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Hactoawmnm [JOoKyMEeHT pacnpoCTpaHaeTcss Ha pacxogoMepbl-
cyeTyukun anektpomarHutHole B3JIET OP Jlant M (nanee — pacxopno-
Mepbl) U nNpegHasHavyeH ANs 03HAKOMIIEHMS C YCTPOMCTBOM M nopsa-
KOM UX 9KCnnyaTauun, a Takke METOLMKON NOBEPKM.

B cBsi3M C NpoBOAMMBIMU KOHCTPYKTUBHBIMK AopaboTkamun u yco-
BEPLUEHCTBOBaHNSIMM B pacxofoMepe BO3MOXHbI OTNMYMS OT HACTOs-
LLero pykoBOACTBa, He BUsIOLME HA METPOSIOrMYeckne Xxapakrepu-
CTUKM N (DYHKUMOHArbHbIE BO3MOXHOCTU U3LENUS.

MEPEYEHb MPUHATbLIX COKPALLEHNN

DN - AMamMeTp HOMUHaNbHbIN,
YKKWN - XXMOKOKPUCTaNIMYEeCKUN NHONKaTOP;
Z15) - NU3BMEPUTESbHBIN BOK;
MBI - UICTOYHUK BTOPUYHOIO NUTaHuS;
OWAD - 06bEKT NCnonb30BaHUS aTOMHOWN SHEPTUu;
oC - onepaunoHHasa cUCTema;
Mnrp - NepBUYHLIN NpeobpasoBaTenib pacxoaa;
o4cC - ANeKTpOoaBWMXKYLLAs CUna;
OMP - ONEeKTPOMarHUTHLIN pacxogomep.
* % %

o Pacxodomep-cuemyuk anekmpomacHumdeili B3JIET 3P Jlaim M 3apeau-
cmpupoeaH 8 [ocydapcmeeHHoMm peecmpe cpedcme usmepeHul P® nod
Ne85267-22.

e Pacxodomep-cuemyuk anekmpomacHumubili B3JTIET 9P flatim M pa3peuweH K
nMpuMeHeHuUo 0511 ydema meryioHocumerssi 8 800sIHbIX cucmemax mersio-
CHabxeHusl.

e Pacxodomep-cuemyuk anekmpomacHumubili B3JTIET 9P flatim M pa3peuweH K
MPUMEHEHUI0 Ha rpou3so0cmeeHHbIX 0bbekmax 8 coomeemcmeuu rpasu-
J1amu npombIwneHHou bezonacHocmu.

o Pacxodomep-cyemuyuk anekmpomacHumHbsit B3JIET 9P Jlaim M coomeem-
cmeyem mpebosaHusiM TexHUYecKo20 peernameHma TaMOXeHHO20 Ccor3a
TP TC 020/2011 «3nekmpomazHuUmHasi CO8BMECMUMOCMb MEXHUYECKUX
cpedcmey.

e Pacxodomep-cyemuyuk anekmpomacHumHbsit B3JIET 9P Jlaim M coomeem-
cmeyem mpebogaHusiM TexHU4Yecko20 pearameHma TaMOXeHHO20 Cor3a
TP TC 004/2011 «O 6e3onacHocCmu HU3KOBO/IbMHO20 060pyA08aHUs».

e Pacxodomep-cyemyuk anekmpomagHumHell B3JIET OP Jlaim M coomeem-
cmeyem mpebogaHusiM TexHU4Yecko2o pearnameHma TaMOXeHHO20 coK3a
TP TC 032/2011 «O 6e3onacHocmu obopydosaHus, pabomatouw,e2o nod us-
6bIMOYHbIM OasrieHUeM».

e [lpucoeduHumenbHasi apmamypa B3JIET KIA coomeemcmeayem mpebosa-
HUSIM HOPMamueHbIX OOKYMEHMOos.

YpocTtoBepsiowme JOKYMEHTbI pa3MeLLeHbl Ha cante www.vzljot.ru
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FTAPAHTUU USTOTOBUTENA

r)

)
e)

. MiarotoButene rapaHTupyet cootBetcTBue pacxogomepos B3IJIET OP

JTant M Bcex UCNOMHEeHUN TEXHUYECKMM YCIOBUAM B Npeaeniax rapax-
TMMHOIO CPOKa, yKasaHHOro B nacnopTe Ha u3genve, npu cobnogeHnn
cneayrLnx yCnoBumn:

XpaHeHMe, TpaHCNOPTUPOBaHME, MOHTaX W J3KChyatauuna wmnsnernna
OCYLLEeCTBNIAKTCA B COOTBETCTBUN C Tpe6OBaHI/IF|MVI 3KCI'IJ'IyaTaLI,VIOHHOI7I
OOKYyMEeHTauunn.

. MoHTaXx K1 nyckoHanagoyHble paboTbl NPOBEAEHbI creunanvM3anpoBaH-

HOW OpraHu3auuen, CoTPyAHMKNU KOTOPOW npownun obyvyeHne Ha npea-
NPUATUN-NITOTOBUTENE, U UMEIOT cepTudmkaTt Ha BbIMONTHEHNE AAHHOTO
Buga pabor.

. B cnyyae Bbixoga ob6opyaoBaHusa n3 CTpost, rapaHTUNHBLIM PEMOHT Mpo-

N3BOAUTCHA B FOSIOBHOM WUSIM permoHarnbHbIX CEPBUCHBIX LlEeHTpax, aBTo-
pu3npoBaHHbIX Mo pabote ¢ obopygoBaHMeEM TOpProBon Mapku Baner,
npu cobnogeHnn ycrnoBuim akcnnyaTaumm n TpeboBaHUN, yka3aHHbIX B
3KcnyaTauMoHHOM JOKYMEHTaUuMN.

N3roTtoBUTENDb HE HECET rapaHTUiHbIX 00si3aTenbCTB B CreayHLLmMX
cnyyasix:

OTCYTCTBYET NacropT Ha nsagerine;
nsgernine nmeet MexaHmn4eckme noBpeXxXaeHns;

n3genve XpaHuoch, TPaHCNOPTUPOBANOChb, MOHTUPOBANOChH WK 3KC-
nryaTMpoBarnocb C HapylleHvem TpeboBaHUI 3KcnnyaTaunmoHHOW Ao-
KyMeHTauumn Ha usgenve;

6blNo gonylleHo 3amep3aHue (Nepexod B TBepaoe (ha3oBOe COCTOs-
HME) KOHTPONMPYEMOW XUAKOCTM B NPOTOYHOMN YacTu Ugenus;

OTCYTCTBYET UM NoBpeXaeHa nnomMba ¢ KnernMoM rocnoBepuTens;

n3genve Unu ero coctaBHasi YacTb NoaBepranocb pa3dbopke unu gopa-
ooTke;

)K) rapaHTna He pacnpocTpaHAeTCAa Ha pacxXodHble MaTepuanbl 1 getarnu,

NMeoLLME OrPaHUYEHHbIN CPOK CIYy>KObl.

MHdopmaums no cepBucHoMy ob6CnyXuBaHUIO NpencTaBneHa Ha
cauvte http: www.vzljot.ru B pasgene CepBuc.
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OBO3HAYEHUE NCMNONHEHUA

O6o03HayeHne ucnonHeHun pacxogomepor BIJIET 3P Jlant M ¢
ncnonb3oBaHmemM GYKBEHHO-YMCIIOBOrO Koda NpuMBeaeHO Ha puc.1.

OPCB- X X X X XXX
LA A AN

110 KoHompyKmueHomy | 6e3 uxaukaropa - 4
ucnonHeHuro Vb CUHAWKATOpOM - §

1:100-1

1:150-3

1:250-4

o duHamuyeckomy duanasoHy | 1:300-5

1:700-6

1:500-7

1:1000 -8

1:2000-9

obLienpomblLLneHHoe - 0

: paciLMpeHHbie BO3MOKHOCT 1 MHTepdericos - 1
10 oonacmu npumMeHeHUs — ans 0coBbIX YCHOBMﬂ | 5

cTeneHb 3awusl 1P68 - 8

1o criocoby MoHmaxa 6 _| “caHgeuy - 1
mpybonposod thnaHuesoe -®
110 HopMupyeMbiM npedenam +1%-A
donyckaemol nogpewHocmy | +2% -B
(803M0xHa 00Ha unu dee No3uUUU) +5%-C

10 HanpasneHur 0sUxeHUs 4|

% peBepCHBHOE UCTomnHeHe - P ]
usmepsaemMou Xudkocmu

Puc.1. Ctpyktypa OyKBEHHO-YMCIIOBOrO KoAa WMCMOSIHEHUWN 3NEeKTPOMarHuT-

HbIX pacxogomepoB B3JIET 3P Jlant M.

Hanpumep, o6o3HavyeHne APCB-475® BP cooTBeTCTBYET MCMON-
HeHUWIo pacxogomepa:

- 6e3 nHamkatopa (-4XXX XX);

BbIMOSTHSAIOLLEr0 M3MEPEHNS] CpeaHero o6bEMHOro pacxoga B AUHAMU-
yeckoM guanasoHe 1:500 (-X7XX XX);

Ans 0cobbix (Tskenbix) yenoBun (-XX5X XX): KOXyxX NepBUYHOro npe-
obpasoBaTens n Kopnyc uameputenbHOro 6rnoka BbIMNOMHEHbl U3 Me-
Tanna;

- ¢ onaHueBbIM npucoegnHeHnem (-XXXP XX);
- obecneunBatoLLEro n3MepeHus cpegHero o6bLemMHoOro pacxoga c gonyc-

KaeMon norpeLlHocTbio 2% (-XXXX BX);

- yCTaHaBMnMBaeMoro B TpybonpoBoaax ¢ peBepPCUBHBIM NMOTOKOM XKUOKO-

ctn (XXXX XP).

TunoBoe ucnonHeHne pacxogomepoB — IPCB-X4XX XX (guHamum-
Yyeckun gmanasoH 1:250) n SPCB-X7XX XX (guHamu4yeckuin ananasoH
1:500). Bce ocTarnbHble UCNOSTHEHUS] PacXO40OMEPOB BbIMyCKalOTCA UC-
KNIOYUTENBbHO MO crneynanbHOMY 3aKasy.

Mpeaenbl gonyckaemblx MNOrpeLlHoOCTeEN U AUHaMMYeckue ananaso-
Hbl BCeX ucnonHeHun pacxogomepoB B3JIET 3P Jlant M npuBeaeHbl B
MpunoxeHun E.
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1. OMNCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.

1.1.2.

1.1.3.

1.1.4.

Pacxogomep-cyeTtunk anektpomarHuTtHeln B3JNIET OGP Jlant M npegHa-
3HayeH Anga uamepeHus cpegHero obbeMHOro pacxoga n obbema ro-
paYen 1 XonogHon BoAbl, BLITOBLIX CTOKOB, a TaKke ApYrnx Hearpec-
CVBHbIX 3f1EKTPONPOBOASALLMX XKUOKOCTEN B LUMPOKMX AnanasoHax TeMm-
nepartyp v NpoBOANMOCTEN.

OcHoBHas cdepa npumeHeHnsa pacxogomepos B3JIET OGP Jlaut M — B
cocTaBe TenioCYeTUYNKOB, W3MEPUTENbHbIX CUCTEM, aBTOMAaTU3UPO-
BaHHbIX CUCTEM YyMNpaBreHUst TEXHONOMMYECKMMIN NpoLiecCCaMn B 3HEpP-
reTmke, aTOMHOW MPOMBbILLITIEHHOCTM, KOMMYHalTbHOM XO3SIMCTBE U T.4.

Pacxogomepbl MOryT ycTaHaBnNMBaTbCs Kak B MeTannmyeckme, Tak n B
nnacTukoBble (MeTannonnacTMkoBble) TpybonpoBoabl.

Mo 3aka3y pacxogomepbl MOryT BblTb HACTPOEHbI AN U3MEPEHUS Na-
paMeTpOB PEBEPCUBHOMO MOTOKA C BblAayeln curHana HanpasneHust no-
TOKa.
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1.2. TexHn4YeCKne xapakTepPUCTUKHU

1.2.1. TexHn4eckme xapakTepucTUKM pacxogomepa npueeneHbl B Tabn.1.

Ta6bnuuya 1
Hanmerosarne 3HayeHne napameTpa
napameTpa
1. AnameTp HOMUHANbHbIN
(Tvnopasmep), DN 10 | 15 | 20 | 25 | 32 | 40 | 50 | 65 | 80 | 100 | 150 | 200 | 300
2. Hanbonbwwni namepsiemoii | 2,83 | 6,37 |11,32|17,69 | 28,98 | 45,28 70,75|119,6 | 181,1 | 283 |636,8| 1132 | 2547
gpeﬂﬁ“:'/l‘;'/sfs"e""”"'“ PACXOR, | 3 40% | 7,64* |13,58+(21,23+34,78* 54,34*|84,00*( 143 5+ 217,3*| 330,6*| 764, 1*| 1358* | 3056*
Hauno,
8,9%* | 14,5** 35,4**
3. YyBCTBUTENBHOCTbL Pacxo-
Jomepa no CKOpoCTW NOTOKa, 0,01
m/c
4. laBneHune B TpybonpoBo- He 6onee 2.5
ae, Mla ’
5. YpenbHas npoBOAMMOCTb 10
paboyeit xuakoctn, Cm/m He meHee 5:10
6. Temnepatypa pabouen ot Mukyc 10 1o 150
»ngkoctu, °C
7. HanpshkeHne nutaHus no- 24 (cm. 71.1.2.4)
CTOSIHHOro TOoKa, B T
8. NoTpebnsiemas MOLLHOCTb,
BT He Gonee 5
9. CpepHsist HapaboTka
Ha 0TKas, 4 110000
10. CpeaHuin cpok crny0bl, 12
ner
NMPUMEYAHUA:

1. B Tabnuue npuBeaeHbl 3HaYeHUss Hanbonblero o6beMHoro pacxoaa

ANs cneayoLwmx 3Ha4eHU CKOPOCTM NOTOoKa paboyen XNOKOCTU:

- 5 M/c — 3Ha4yeHUa pacxoga OoTMeYeHbl CUMBOMNaMU «**»; OTHOCATCHA K
p a ;

pacxogomepamMm CO chneumanbHbIMU  KOHCTPYKTUBHBIMW  3fleMeHTaMu
(BCTaBkamu), CyaloLmmMm NPOXOAHOE CeYeHne MPOTOYHOM YacTu (CM.
puc.b.8 MNMpunoxenus b);

- 10 m/c — 3Ha4yeHna pacxoga 6e3 NoOMeToK;

- 12 m/c — 3Ha4yeHus pacxoga OTMEYEHbI CMMBOSIOM «*»; OTHOCATCSH K
pacxogomepam ucronHeHun SPCB-XX5X (ons ocobbix ycnosui npu-
MEHeHMS).

2. 3HauyeHMs n3MepsieMoro pacxoga AN TUMNOBbLIX MCMONHEHUIA pacxo-
aomepa npueegeHsl B Tabn.A.1.

1.2.2. Pacxopgomepsl ncnonHeHnn IPCB-5XXX (¢ nHankatopom) obecrneyn-
BalOT XpaHeHWe pe3ynbTaToB paboTbl B apxuBax:

- yacosoM — 1440 3anucen (60 cyToK);
- CyTO4HOM — 365 3anucen (1 roa);
- Mecs4HoM — 72 3anucu (6 ner).

// B3INET



1.2.3.

1.2.4.

1.2.5.

1.2.6.

1.2.7.

a)

6)
B)

1.2.8.

Takke n3aMeHeHue Bcex MeTpOoSsiorMyeckn 3Ha4yMMbiX NapameTpoB
pacxogomepa hUKCUpyloTCcsa B XXypHane cobbiTui. nybuHa xypHana —
3000 3anucen.

[NMTEenbHOCTb XpaHEeHWUsi apXMBHbIX AAaHHbLIX U AaHHbIX B XXypHane
COObITUI MPU OTCYTCTBUM NUTAHNUSI — HE MEHee roaa.

B pacxogomepe npegycMoTpeHa cucTtemMa AMarHOCTUKM OTKA30B U He-
LUTATHbIX CUTyaLWi, BO3HMKaKOLWMX B npoLecce paboTbl U CBA3aHHbIX C
TakMMK dpakTopamu, Kak onycToleHue TpybonpoBoga, Bo3gelcTBue
BHELLUHEro MarHUTHOro Mossl, 3arpsi3HeHne 3NeKTPoaOoB.

MuTaHme  pacxogoMepa  OCywecTBnsieTcs  CTabunuanpoBaHHbIM
HanpsKeHMeM MOCTOSAHHOIO TOKa 3Ha4YeHneM u3 ananasoHa (22-29) B ¢
ypoBHeM nyrnbcauumn He bonee +1,0 %. MutaHne oT ceTn nepemMeHHoro
Toka 220 B yactoton 50 'y moxeT obecne4ymBaTbCA C MOMOLLbI UC-
TOYHMKa BTOpMYHOro nutaHus (UBI1), noctaBngemoro no 3akasy ([Mpu-
noxexuve IN).

Pacxogomep cootBetctByeT TpeboBaHuam NOCT P 52931 no ycrtoun-
YNBOCTU:

K KnMMaTU4eckuMm Bo3gencTBuaM — rpynne B4 (ananasoH TemnepaTtyp
okpyxatowen cpeabl ot 5 go 50 °C, oTHocuTenbHas BaXHOCTb He BO-
nee 80 % npu Temnepatype ao 35 °C, 6e3 koHaeHcaumm BRarn);

K MexaHudeckum Bosgenctemsam — rpynne N2 (guanasoH yactoTt oT 10
no 55 'y npm amnnutyge 0,35 mm);

K aTMocgepHoMy aAasneHuto — rpynne Pl (guanasoH aTMocdepHoro
Aasnenus ot 84 oo 106,7 kla).

CteneHb 3awmTbl pacxogoMepa OT nonagaHus TBepablx npeame-
TOB, BOAbl B 3aBUCUMOCTM OT UCMOJSIHEHMUSA COOTBETCTBYeT Kodam IP65,
IP67, IP68, IP65/IP67, IP65/IP68 no TOCT 14254.

BHUMAHME! Pacxonomepbl MO YPOBHIO CO34aBaeMbIX MHOYCTpUarb-
HbIX paguornomex oTHocATcsa K obopymoBaHuto knacca A no OCT
30805.22. lMpwn ncnonb3oBaHun B ObITOBOM 06CTaHOBKE 3TO 06GOpYyAO-
BaHMEe MOXeT HapywaTtb (YHKUMOHMPOBAHNE APYINX TEeXHUYECKUX
CpeAcTB B pesynbTaTe co3gaBaeMbiX MHAYCTpUanbHbIX paguonomex. B
3TOM criyyae OT Nofb3oBaTens MoXeT NoTpeboBaTbCA NPUHATUE afek-
BaTHbIX Mep.

Pacxogomepsbl, NnpeaHas3HayYeHHble A4St NOCTaBKM Ha OOBbEKTLI NCNOSb-
30BaHusA aToMHon aHeprun (ONAD), COOTBETCTBYIOT:

knaccy 6esonacHoctn 4 no HIM-001-15, HIM-022-17, HIM-016-05 n HI1-
033-11 (OlBb-88/97, HIM1-001-97) — knaccudpukaumMoHHoe 0bo3HaveHne
4H;

[ll kaTeropun (HIM-031-01) — N0 CENCMOCTOMKOCTY;

KaTeropuu R4 (obwenpombiinieHHast) cornacHo CTO
1.1.1.07.001.0675-2017.

Bua v maccorabapuTtHble xapakTepuCcTUKM pacxogomepa npuseneHbl B
Mpunoxexun b.
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1.3. MeTponoruyeckue xapakTrepucTukm

Mpepenbl gonyckaeMblX OTHOCUTENbHbIX MOrpeLuHOCTEN TUMOBbLIX
ncnonHeHun pacxogomepos B3JIET OP npu msamepeHun ob6bemHoro
pacxofa xuakoctn (obbema XMOKOCTU B MOTOKE) He npeBbIwaloT + 2%
B AManasoHax pacxofoB, NPUBEAEHHbIX B Tabn.2.

Tabnuua 2

WcnonHeHne
pacxogomepa

[wnana3oH nsamepsiemoro cpegHero o6 LeMHOro pacxoga XuakocTtm

npv NpsIMOM HanpaeneHUn NOTOKa

npv obpaTHOM HanpaBneHMN NOToKa

OPCB-X4XX B

ot 0,004-QHanb go QHanb (1:250)

ot 0,01-QHanb go QHanb (1:100)

OPCB-X4XX BP

ot 0,004-QHanb go QHanb (1:250)

ot 0,004-:QHanb go QHanb (1:250)

OPCB-X7XX B

ot 0,002-QHaunb go QHaunb (1:500)

ot 0,01-QHanb go QHamb (1:100)

OPCB-X7XX BP

ot 0,002-QHaunb go QHaunb (1:500)

ot 0,002-QHanb go QHamb (1:500)
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1.4. CocTaB
KomnnekT noctaBku pacxogomepa npmeeaeH B Tabn.3.

Tabnuua 3
HanmeHoBaHue Kon. Mpum.

Pacxogomep 1 Mpum. 1, 2
NCTOYHMK BTOPUYHOro NutaHus =24 B 1 Mo 3akasy
Apantep curHanos USB-OP 1 Mo 3akasy
ApanTtep curHanos USB-RS232\485 1 Mo 3akasy
KoMnNneKkT MOHTaXHbIN 1 Mpum. 3, 4
MacnopTt 1

KoMnnekT akcnnyaTtaumoHHOW JOKYMEHTaLUUN B COCTaBe:

- PYKOBOACTBO NO 3KCMnyataumm Mpum. 5
- UHCTPYKLMS MO MOHTaxXy

MeToguka noBepku Mpum. 6

NMPUMEYAHNA:

1. VicnonHeHne u TMnopasmep pacxogoMepa — B COOTBETCTBMM C OOLLMM
3aka3oMm. Pacxogomepbl mcnonHeHun IPCB-X45X, -X75X nocrtaens-
I0TCA NO OTAENbHOMY 3aKkasy.

2. [pwn BbiNycke 13 NpoM3BOACTBA BbINOSIHAETCA TUNOBas HaCTpoOMKa pac-
xogomMmepa. TunoBble 3Ha4YEeHUS1 YCTaHOBOYHbLIX NapaMeTpoB NpuseaeHbI
B NpunoxeHun A 4actun Il HacTosiwero pykosogcTsa. 1o 3akasy moryT
ObITb 3afaHbl Apyrve 3Ha4yeHusi napameTpPoB HACTPONKM.

3. B KOMMNMEKT MOHTaXHbIN BXOANAT YNINOTHUTENIbHbIE TMPOKNaaKn U Kpe-
nexHole nsgenus. MNo 3aKa3dy MOryT noctaBlidTbCA MCTOYHUK BTOPUYHO-
ro NMTaHus u kabenb NUTaHUS.

4. [1na pacxogoMmepoB BCEX UCMOSTHEHNN HAabop 3f1EMEHTOB NPUCOeanNHU-
TeNnbHOW apmaTypbl B COrflacoBaHHOW KOMMMekTauuum, nmbo KOMMnekT
apmatypbl «B3JIET KINA» B cbope noctaBnseTcs no 3akasy.

[lonyctumoe aaBneHue nocTtaBnsieMon apmaTypbl:
- ans TunopasmepoB DN10-DN65 — 1,6 MINa nnn 2,5 MINa (no 3akaay);
- anga Tunopasmepos DN80-DN300 — 2,5 Mla.

5. QkcnnyaTaumMoHHasa JOKYMEeHTaumMa 1 KapTbl 3aKka3a Ha aHHOe nsgenve
W OPYryro Npoaykumio, BelnyckaeMyro ompmon «BaneTt», pasmeLleHbl Ha
canTe no agpecy www.vzljot.ru.

Tam e pasmeLLeHbl NporpamMmmbi:

- «YHuBepcanbHbI MPOCMOTPLLMKY, BKMAKOYAKOLWMA B CBOW COCTaB WH-
cTpymeHTanbHyto nporpammy «Monutop Jlant M (RTC), Bepcusa 2.3»
ans pabotbl ¢ npubdopom no nHrepgencam USB nnm RS-485;

- «YTeHune XypHanoB NpnbopoB» — AN NPOCMOTpPa XXypHana cobbITui;

- npunoxeHue «Jlant M NFC», yctaHaBnueaemoe B cmapTgoHbl ¢ OC
Android — ana paboTtbl ¢ pacxogomepamu, OCHaLWEHHbIMU TPaHCMOH-
Aepom RFID.

6. MeTtogMka noBepkn [ocTynHa Ha  cante OO OEW:
https://fgis.gost.ru/fundmetrology/reqgistry/4/items/1398848.
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1.5. YcTpoucTtBo u paboTta

1.5.1. MpuHUMnN paboTbl

MpuHUUN paboTbl anekTpomarHMTHoro pacxogomepa (OMP) ocHo-
BaH Ha uM3MepeHun anektpoasmxyllen cunsl (3OC) nHaykuumn, BO3HK-
Katowen B obbeme 3neKTponpoBOAsLEN XUAOKOCTU, OBUXYLLENCS B
MarHWTHOM rorne, cOo3[aBaeMOM 3fEeKTPOMarHMTHON CUCTEMOW BO
BHYTPEHHEN NOSIOCTU MPOTOYHOM YacTu NepBUYHOro nNpeobpasosaTens
pacxoga (puc.2).

=
Kanan MrP.
7

—

O O
Wameperne SC nHaykumm

MutaHme oOMOTOK
9NEKTPOMarHnToB

B — sekmop macHUMHoOU UHAyKUUU;
E — eekmop anekmpodsuxyuwiet cunbi (34C) uHOykyuu;
V — 8€KmMop CKopocmu xudkocmu,

[P — nepsu4HbIl npeobpasosamerb pacxooa.

Puc.2. Cxema aneKTpomMarHUTHOro MeToaa UsMepeHus pacxopa.

MepBnyHbIM NnpeobpasoBaTtens pacxoga (MMNP) npeacrtasnseT co-
Oo nomnbI MarHUTONPOHMLAEMbIN LUANHAP, BHYTPU KOTOPOro npoTe-
KaeT KOHTponvpyemas XuakocTb. CHapyxu uMnuHapa pacnonararTcs
OOMOTKM anekTpomarHuta. M3HyTpyu UMNUHAP NOKPLIT 3MEeKTPOon3ons-
LUMOHHBIM MaTepuanioM Mnu BbINOMHEH LENMKOM K3 Hero. [na cbema
N3MEPUTESIbHOIO CUrHasna B CTEeHKax UMNUHApa guameTparnbHO pacno-
NOXeHbl ABa 3MeKTpoAa, KOHTaKTUPYOLWME C KOHTPONIMPYEMOW KUOKO-
cTbto. MaTepuan anekTpoaoB — HepXkaBetowwas ctanb 12X18H10T.

90C wHaykumm E nponopumoHanbHa cpefHen CKOPOCTU MnoToka
XMOKOCTU V, pacCTOSHUIO Mexay anekTpogamu d (BHYTPeHHemy aua-
MEeTpy NepBUYHOro npeobpasoBatensd) 1 MarHUTHON UHAYKUMK B:
E=k-B-d-v,
roe k — koadhuumeHT NponopLMOHanbHOCTMW.

Ansa gaHHoro tunopasmepa OMP B n d — BenMYnHbI NOCTOSIHHbIE.
3HaveHne J[C He 3aBMCUT OT TemnepaTypbl, BA3KOCTU U NPOBOANMO-
CTW XWOKOCTU NpU YCNOBUKU, YTO NPOBOAUMOCTb MpeBbILIaeT 3HavyeHue,
yKa3zaHHOEe B TEXHUYECKUX XapaKTepUcTuKax.

12
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C yyeTtom cbopmynsl ana S0C uHaykuumn pacxon Q onpepensertcs
crnegylowum obpasom:
n-d? n-d
Y

= = E
Q 4 4.k-B

O6bewm xuakocTtun V, npowweawen yepes MNMNP 3a nHTepsan Bpeme-
HW1 T, paccunTbiBaeTcs no popmyne:

T
V= j Q(t)dt.
0

1.5.2. YcTponcTBO pacxogomepa

1.5.2.1. Pacxogomep-cyeTtunk anektpomarHmtHelin B3JIET 3P (puc.3) coctout
N3 3NeKTPOMarHMTHOro nepeBuyHoro npeobpasosatens pacxoga (MMP)
N BTOPUYHOro npeobpasoBaTenst — MUKPONPOLLECCOPHOrO U3MepuUTenb-
Horo 6noka (U1B).

Pacxopnomep
WU3meputenbHbin Gnok
[ Wnankatop |
e T
TT—— = > NFC
wHTepdpericos L anrep
i i P USB-RS232\485 % USB
- YHugepcanbHbIl 8b1x00 Net
Moaynb 06paboTku » VHugepcasbHbIli 8bx00 Ne2
A A L Apantep i > USB
MNP USB -9P
oy, ~220B 50y
O
=24B

UBIT — ucmo4YHUK 8mMOopuU4YHO20 NMUMaHus,
OK — onmuyeckasi KHorkKa;
TP — nepsu4HbIl npeobpasogamerb pacxooda.

Puc.3. ®dyHKUMOHanbHaa cxema pacxoaomepa.
M3meputenbHbIn 610K coaepXXnt Moaynb o6paboTkn U Moaynb UH-
Tepdencos (no 3akasy).
1.5.2.2. Moagynb obpaboTkn obecnevmsaer:
- MMTaHne o6MOTOK SNEKTPOMArHnTa;

- npuemM n 0bpaboTky nameputensHoro curHana (34C mHaykumm), onpe-
AeneHne 3HayYeHnsi cpegHero 06 beMHOro pacxoaa;

- npeobpasoBaHMe U3MEPEHHOro cpeaHero o6beMHOro pacxoda B Mo-
cnefoBaTenbHOCTb BbIXOAHbLIX MMMYIbCHO-YaCTOTHBIX CUrHAarOoB;
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- onpegeneHne HanpaselieHnA NOoTokKa U Bbloady CUrHamna HanpabJieHUs
NOTOKa B BMAE YPOBHA JIOTMYECKOro CUrHana,

- ynpaBfieHMe NHONKaAToOPOM (MpY HanNuuun);
- HakonsieHne obbema 1 BpeMeHn HapaboTKn HapacTaloLWMM UTOTOM;
- AnarHocTuky paboTbl npmnbopa;

- XpaHeHne yCTaHOBOYHbIX OaHHbIX U NapaMeTpOB HAaKOMMEHUA, a TakkKe
nx 3awjnTty OoT HECaHKLUMOHNPOBAHHOIO A0CTYyna.

1.5.2.3. B KpblWKy nM3mepuTenbHoro 6rnoka ycrtaHaBnvMBaeTCa MoOAynb MHTEp-
dencoB ¢ uHTepderncom RS-485 u, B ucnonHeHuax APCB-5XXX X, ¢
WHOUKATOPOM W, OMUMOHaNbHO, ONTUYECKOW KHOMKOW. Ha moayne uH-
TepcencoB pacnonoxeH TpaHcnoHaep OnwkHero paguvyca OEeNCTBUS
(RFID), nopoepxuBatowmn texHonornto NFC B cootsetctBun ¢ ISO
15693.

1.5.3. YpoBHM fOCTyNa

B pacxogomepe npeoycMOTpeHbl TpU YPOBHSA AOCTyna K yCTaHo-
BOYHbIM M KanMbpoBOYHbIM NapameTpam. YPOBHM JOCTYNa OTNMYaloTCs
COCTaBOM WHAMUMPYEMOW Ha gucnnee (npyv ero Hanuuum) nHgpopma-
UMK, BO3MOXHOCTSAMM MO U3MEHEHUIO YCTaHOBOYHbIX, KannbpoBOYHbIX
napameTpoB pacxogomepa u obosHauarTcs Kak pexumbl HACTPOWN-
KA, CEPBUC n PABOTA.

HasHauyeHne peXxnmoB:
- HACTPOWKA — pexuM HacTpOWiK1 1 NOBEPKM:;
- CEPBUC — pexum noaroToBKM K aKcnyaTaumm;
- PABOTA — akcnnyaTaunoHHbIA PeXnM (pexnm nonb3osaTens).

MogpobHoe onucaHne pexumoB paboTbl npuBegeHo B 4Yactu I
HaCTOsILLEro pykoBOACTBA.

1.5.4. BHeluHMe cBA3MN
1.5.4.1. YHuBepcanbHble BbIXOAbl

Pacxogomep mmeeT OBa yHMBepCalbHbIX raribBaHU4Yecku pasBsi-
3aHHbIX BbIxoAa. Bbixodbl yHMBepcanbHbl Kak MO BO3MOXHOMY PEXUMY
paboTbl (4ACTOTHbLIN, UMMYNbLCHBIA UMK NOTMYECKUI), TaK U MO HasHaye-
HUIO.

NMPUMEYHAHWE. B pacxogomepax 3PCB-4X8® wucnonbayetcsa
TONbLKO YHMBepcarnbHbI Boixog Ne1.

Pexum paboTbl, Ha3Ha4yeHMe, a Takke napameTpbl paboTbl BbIXO-
AOB 3aJaloTcs NporpaMMHO Mpu Bbinycke u3 npoudsoacTtsa. [1pn Heob-
XOANUMOCTM OHW MOryT OblTb U3MEHEHbl Ha 0ObekTe Npu BBOAE B 3KC-
nnyatauuio. MNMoapobHoe onucaHve HasHayYeHun, pexmmoB paboTbl U
HacTpanmBaeMbIX NapamMeTpoB YHMBEpPCarbHbIX BbIXOAOB NpuBEAEHbl B
yacTu |l HacTosLero pykoBoacTBa.

na obecneyeHus conpaxXeHna C pas3sindHbiMKU TUNMAMU TNMPpUeMHUN-
KOB CUrHamna nntaHne OKOHEeYHOro Kackaga YHMBeEepcCaribHOro BbixXxoOa
MOXeET OCYLLECTBIIATbCA KaK OT BHYTPEHHEro MCTOYHUKa — aKTUBHbIN
pPeXnm pa6OTbI, Tak N OT BHELIHEro UCTOYHMKA — MaCCUBHbIN pexunm.
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Mo ymonuyaHuMio OKOHEeYHble Kackadbl YHMBEpCanbHbIX BbIXOAOB pabo-
TaloT B MACCMBHOM peXnME.

Mpy HeobxoanMMOCTM MCMNONb30BaHNSA YHMBEPCAlbHbIX BbIXOOO0B B
aKTUBHOM pexunme cneayeT nepeBecTtu nepekntodatenn SK1 n SK2 Ha
moayne obpaboTtkm B nonoxeHne «ACTIVE».

CxeMbl OKOHEYHbIX KackagoB W OMUCaHMe WX PexuMMoB paboThbl
npueefeHsbl B [NpunoxeHun B.

PekomeHngaumm no Bblbopy pexmmoB paboTbl yHMBEpPCarbHbIX Bbl-
X040B pacxogoMepa npu NOAKMHYEHUN K pasfinyHbIM UCMNOMHEHNUSM
Tennosbluucnutens «B3JIET TCPB» npueeaeHsl B [Npunoxexuun [.

[AnuHa nuHUKM cBA3N No yHMBEpPCarbHbIM BbIXOA4aM B MMMYNIbCHOM U
4YacToTHOM pexumax — go 300 m.

3HayeHns yCTaHOBOYHLIX NapamMeTpoB MpU BbiNycke M3 MPOU3BOA-
cTBa npuBeaeHbl B MNpunoxeHnn A yactu |l HacTosiLero pykoBoacTBa.
Mpwn HeobxoaMMOCTU B KapTe 3aka3a MOryT ObiTb yka3aHbl Apyrne 3Ha-
YeHUsi NnapamMeTpoB.

Ons peOakTMpoBaHUS 3Ha4YeHWI YCTaHOBOYHbLIX NMapameTpoB pac-
xogomepa Ha o6bekTe HeobGXxoaNMbI:

- apgantep curHanoB USB-OP (gns BCeX MCMNOMHEHU pacxoaoMeEpOB,
Kpome SPCB-4X8® — nocTtaBnseTcd no 3akasy);

- agantep curHanos USB-RS232\485 (ans ncnonHeHnn ¢ nHtepgencom
RS-485 — noctaBngeTcsa no 3akasy);

- nporpammHoe obecneveHne «Monutop Jlant M (RTC), Bepcua 2.3».

MookntoyeHne agantepa curHanos USB-OP npounssoanTcst B COOT-
BeTCTBMM C lMpunoxeHnem b MHCTPYKUMM MO MOHTaXYy.

1.5.4.2. NFC-nnHtepdemnc

Mo 3akaszy pacxogoMep MOXET oOcHawatbCs Mogynem c
RFID-meTkon (kpome ucrnonHeHnn OPCB-4X8®), yTo no3sonsieT cuym-
TbiBaTb TEKyLUME U3MEPEHHbIE 3HAYEHUsI pacxoa, apXuBHbIe M yCTa-
HOBOYHbIE JaHHble pacxogomepa. CunTbiBaHME BO3MOXHO C UCMOSb30-
BaHMeM cmapTdoHoB Ha 6ase onepaunoHHon cuctembl Android ¢ noa-
aepxkon texHonorum NFC.

NMPUMEYAHWME. B pacxogomepax, namepuTtenbHbii 6NOK KOTOPbIX
BbIMOSIHEH B METaNIM4ECKOM KOpryce C BHELUHEN OTKUAHOW KPbILLKOW
(pnc.b.12), cuntbiBaHne gaHHbIX N0 NFC-uHTEpdency BO3MOXHO TOSb-
KO NMPW OTKPbITON BHELUHEN KPbILLKE.

CooTBeTCTBYIOLLIEE NPOrpamMMHOe obecneveHne OOCTYNMHO Ha cau-
Te vzljot.ru. NogpobHoe onucaHue mcnonb3oBaHusa TexHonorun NFC
Ans paboTbl C pacxogomMepoM nNpuBeaeHo B YacTu |l HacToswero pyko-
BOZCTBA MO 3KCnyaTaumu.
1.5.4.3. NHTepdpenc RS-485.

WHTepdenc RS-485 (puc.b.15) nossonsieT nony4atb MHpopmaLuumto
00 M3MepsieMbIX 1 YCTAHOBOYHbLIX NapameTpax, a Takke moampuumnpo-
BaTb AOCTYrMHblE YCTAHOBOYHbIE NapameTpbl.
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UHTepenc RS-485 noppepxumBaeT npotokon ModBus (RTU
ModBus n ASCIlI ModBus) n obecneuvnBaeT cBsa3b No kabento B rpynne
N3 HECKONbKMX abOHEHTOB, OAMH U3 KOTOPbIX MOXeT BbITb nepcoHarb-
Hblh kKomnbioTep (M1K), npu anuHe nuHum ceasm o 1200 m. CkopocTb
obmena ot 9600 go 115200 Boga.

MoakntoyeHne Kk pacxogomepy no uHTepdgency RS-485 Bo3MOXHO
Takke C ucnonb3oBaHMeM npeobpasoBaTenst nameputenoHoro «B3J1IET
AC» (apanTepa curHanos) ucrnonHexnus USB-RS232\485.

B pacxogomepax wucnonHeHun IOPCB-4X8® uHTepdenc RS-485
yCTaHaBNMBaeTCs B MOAYSMb UHTEP(ENCOB MO YMONYaHMIO, B pacXOao-
Mepax ucnonHeHun IPCB-5XXX — no 3akaay.

1.5.4.4. NHpukauus

M3ameputenbHaa wuHpopmMmaumMs B pacxogoMepax WUCHOSTHEHUN
OPCB-5XXX BbIBOAUTCH Ha rpadouyeckui XXUOKOKPUCTANINYECKUA UH-
ankatop (puc.4), nmerowmn BcTpoeHHyto noaceeTky. KKWU obecneumn-
BaeT BbIBOA [BYX CTPOK andaBuTHO-UndpoBon nHdopmauum npu 16
cumBonax B ctpoke. Ha XKW pacxogomepa MoryT BbIBOOUTHCA U3Me-
psieMble napameTpbl 1 cooblieHns 06 owmnbkax.

EonHnubl namepeHnsa n paspsgHoOCTb MHAMLMPYEMbIX NapamMeTpoB
npusegeHbl B Tabn.4.

Tabnuua 4
HaumeHoBaHune Kon-Bo 3HaKoB NHOKaunn
O6o3HayeHune Eg. nam.
napameTpa uenas yactb | ApobHas Yyactb
0 CpeaHun o6beMHbIN M3, 1/MITH 10 10 3
pacxon
Vv CymmapHbIi 06bem M3, n 109 3
(HapacTarLwnmM UTOrom)
Vi O6beM npsaAmMoro noToka M3, n 109 3
(HapacTarLWwnmM NUTOrom)
V- O6bem obpaTHOro noToka M3, 1 109 3
(HapacTarLWnmM UTOrom)
T Bpems HapaboTku 4ac, MUH 10 10 >
(HapacTarLwnmM UTOrom)
Kp KoHcTaHTbl npeobpasoBaHus i 105 4
YHUBEpCanbHbIX BbIXOO0B
K, P MeTponoruyeckne koadbdu- i 103 6
LUMEHTDI
KCB, KCr KoHTpornbHble cymMbl 6asbl 1 i 6 i
nporpamMmmeil
[arta Bpewms Tekywme para u yac, MUH 2 -
Bpemsi
NMPUMEYAHUA:

1. 3HayeHne pacxoga npu obpaTHOM HanpaBfeHUW NOTOKa, a Takke OT-
puuaTenbHble 3HadYeHnss cymMmapHoro obbema u obbema obpaTtHoro
noToka MHAULMPYKTCS CO 3HAKOM MUHYC.

2. CymmapHbii 06bem onpenensieTcs Kak cyMma o6beMOB, HAaKOMMEHHbIX
npu NPSAMoM (NOSNTOXKUTESNTbHOM) U 0BpaTHOM (OTpMUAaTENbHOM) Hanpas-
NeHnAX NoToKa, C y4eTOM 3HaKa HanpasfeHUs noToka.

16

// B3INET



3.

MNocne nepenosyiHeHnda cHeT4YnkKa HaKkKorJjieHnA COOTBETCTBYHOLWEro 06b-
eMa MHOUKauund npoaosnkaetTca C Hynesoro 3Ha4eHus.

Koabl HelTaTHbIX EanHnua
cuUTyauun “3mMepeHns
1Q n n
V+ = 578423

/
O6o3HaueHmne M3mepeHHoe
napameTpa 3Ha4eHune

Puc.4. PasmeweHune nipopmaumm Ha MHAMKaTope pacxogomepa.

B pacxogomepe peanusoBaHa aBToMaTndeckas CMeHa MHOMKaUuK.

Habop nHanuupyembix napameTpoB, eauHULbI U3MEPEHNS, Nepuos
WHOMKaUMN, a Takke oTceyka No MHAMKAUUK MOryT yCTaHaBnvMBaTbCs
Nno 3akasy npu BbINMyCKe U3 NPOM3BOACTBA UK Ha 0O6bEKTE Npu BBOLAE B
aKcnnyaTaumio.

MapameTtp Mepuoa MHanKauum (Bpemsi otobpaxkeHuss ogHoro na-
pameTpa npu aBTOMATUYECKOM MNEPEKIOYEHNN UHOMKAUMN) 3adaeTcs
nporpammHo B npegenax ot 1 go 100 ¢, TMNoBoe 3HayeHue npu no-
cTaBke — 3 C.

B ncnonHeHnsax npubopa C yCTaHOBMEHHOW OMTUYECKOW KHOMKOW
(cm. puc.b.11) BO3MOXHa NpUHYAMTENbHAA CMEHA UHOMKALNN.

Mcnonb3oBaHMe ONTUYECKOM KHOMKU MMeeT cregytowme ocober-
HOCTMK:

KHOMKa paboTaeT «MeanieHHO», T.e. ee KacaHuMe nanbLeM [OOJTKHO
AnuTtbes 6onee 1 cekyHAabl;

- KHOMKa cpa6aTb|BaeT npun oTtBeaeHnn nanbua OT KHOMKW.

Ecnu onTuyeckas KHOMKa He UCMONb3yeTCs, TO NEePEKITOYEHNE UH-
AnKauum npoucxoanT aBToMaTU4eCckn, ¢ 3aaHHbIM NEPUOSoM.

Mpn Hanuuun HewTaTHOM cuTyaumm B paboTe Tpybonposoga mnm
HeucnpaBHOCTU Npnbopa B NepBON CTPOKE MHOMKATOpa oToOpaxarTcs
cooTBeTCTBYHOWME CMMBOSbI (puc.4). OnucaHne CMMBOSIOB NMPUBEAEHO
B YacTu Il HacTosALero pykoBoaCcTBa.

1.5.5. Pernctpauus pesynbtaTtoB paboTbl

PesynbTatbl M3MepeHun M BbIYUCIIEHUA 3anUCbIBAlOTCA BO BHYT-
peHHue apxuBbl Npubopa: YacoBOW, CYTOUHbIA, MECAYHbIN C FNyOMHON,
npueegeHHom B n.1.2.2.

CTpyKTypa apXvBHOW 3anucu:

- BpeM4 3anncu,

- V+, 06bem ans npsiMoro HanpasrneHusi NoToka HapacTaloLWUM UTOroM;

- V-, 06bem ans obpaTtHOro HanpaereHMsi MOTOKa HapacTalLWNM UTOrOM;
- obuiee Bpems paboTbl Npnbopa;

- Bpems Hannums HC 3a nHTepBan apxmBMpoOBaHUS;

- bnarn HC, BO3HUKABLLMX 32 MHTEPBaN apXMBUPOBaHUS;
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- KOHTPOJIbHad CymMmmMa 3anmcu.

CuunTbiBaHME apXMBOB BO3MOXHO Ha NMepcoHanbHbIN KOMMNbIOTEP C
nomowiblo npeobpasosatensa USB-OP, koTopbii nogknyaeTca K
pasbeMmy UART moaynst o6paboTku.

CuntbiBaHME apXMBOB TaKXe BO3MOXHO Mo vHTepdency RS-485 ¢
nomoLubto npeobpasosatensa USB-RS232\485 unu noboro ctaHaapT-
HOro KOHBepTopa uHTepdenca RS-485.

B wucnonHeHusx npubopa C YCTaHOBIIEHHbIM TPaHCMOHAEPOM
6nwxkHero paaguyca gencteus (RFID) cunTbiBaHWe apXxvMBOB BO3MOXHO C
NMOMOLLbIO CMapTdoHa C YCTaHOBMEHHbIM npunoxeHnem «MoHUTOP
NNant M NFC», ncnonbaysa nntepdenc 6ecnposogHon cesasm NFC.

1.5.6. CepBUCHbIe (hyHKLUN

B pacxogomepe mmeeTcsi BO3MOXHOCTb YCTAHOBKM OTCEYEK CHU3Y
no M3MepeHnto pacxoga B npoueHTax oT 3HadeHust Quakc: Mo HapacTa-
Huto, Mo ybbiBaHUIO, a Takke OTCeYKU NO MHAUKATOPY, a Takke pe-
anunsoBaHa oyHKUNA 06paboTkM N3MEPUTENBHOIO CUrHana ¢ NOMOLLbIO
dunbTpa M aganTMBHONO anroputmMa aBToMaTa YCTaHOBKWM pacxona.
KoHcTaHTa hmnbTpa curHana pacxoga v napamMeTpbl aBTomaTa ycTta-
HOBKM pacxoga onpenensiT BpeMsi peakumn npudopa Ha M3MeHeHue
pacxona.

B pacxogomepe anarHoCTUpyeTcs HellTaTHas CcuTyauus no Kpute-
puto «nyctas Tpyba» npu npesblLUEHUN YPOBHA 30HAMPYIOLWErO CUrHa-
na, NogaBaemoro Ha anekTpoAbl, Hag NOPOroBbIM 3HAYEeHWEM, 3anu-
CaHHbIM B pacxofoMep no pesynbTaTam KanMbpoBKku Ha NycTom Tpybo-
nposoge. loporoBoe 3HayeHMe curHana paccyMTbiBaeTCH Kak coTas
YacTb OT 3TaNIOHHOro (KanMBbpPOBOYHOrO) M OoTOBpaXkaeTca B NpoueHTax
B nporpamme «MoHuTtop Jlant M».

MogpobHoe onucaHmne HacCTPOEK CEPBUCHBLIX PYHKLUIM NPpMBEAEHO B
yacTu Il HacTosILero pykoBoacTBa.

1.5.7. KoHCTpyKUuMA

1.5.7.1. MNpoTo4Hasa 4YacTb pacxogomMepa B 3aBMCMMOCTU OT Buaa npucoegmHe-
HUS K TpybonpoBoAy, BbINOSTHAETCA B ABYX KOHCTPYKTUBAX:

- 6eadnaHueBon, nog npucoeanHeHne tTuna «caHasny» (DN10-DN150),
korga MNIMNP ¢ noMoLLbO WNUAEK 3aXKuMaeTcs Mexay ABYMS doriaHuamu,
npUBapeHHbIMK K KOHLAaM TpybonpoBoga B MECTe BpPE3KM pacxogomMe-
pa;

- cpbnaHuyoBaHHon (DN20-DN300), korga cdnaHupl MNP kpenatca 6onta-
MM K OTBETHbIM (bnaHuam Tpybonposoaa.

KOHCTpYKTUB NPOTOYHOWN YacTuK yKa3blBaeTCcH B KOHUE 0603HaYeHus
UcnonHeHus pacxogomepa bOykson: J1 — nog npucoeguHeHve Tuna
«CaHABNYY, @ — dhrnaHUOBaHHbIN.

NcnonHennas OPCB-4X8® wuarotaBnmBalTCA TONbKO C bnaHuo-
BaHHOW NPOTOYHOM YaCTbHO.

MpoTo4yHaa YyacTb pacxogomMmepa nonHonpoxoaHas. [na obecneve-
HUA n3mepeHnsa Mmanblx pacxofos (Tabn.1) cHabxaeTcsa cneumanbHbIMU
KOHCTPYKTUBHbIMW 3rieMeHTamMu (BCTaBkamMu), CYXXaloLWMMnN MpPOXoaHoe
ceyeHue IMIP (cm. puc.b.8).
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1.5.7.2.

1.5.7.3.

BHyTpeHHss noBepxHocTb [P dyTepyetca dpToponsiactom, nonuype-
TaHoM, nn6o MNP NOAHOCTBIO BLINOMHAETCA M3 BbICOKONPOYHOro Tep-
MOCTOWKOro nonumMepa.

McnonHeHnga SPCB-47XJ1 nu SPCB-57XJ1 usrotaBnmBarTCs TOMbKO
C pyTepoBKkoun (pToponnacTom.

Ha Topuesble nosepxHocTtu MNP ¢ dyTepoBkon ¢prtoponnactom ans
npefoxpaHeHus ee B rpoLecce MOHTaxa M aKcnnyaTtauum yctaHasnm-
BalOTCHA 3alUMTHble KOfblLa M3 Hepxasetwlwen ctanu. JuameTtpbl 3a-
LWKWTHBIX Koney npu ncnosnb3osaHuu pnadues no NOCT 33259 ucnon-
HeHus F obecneymBaloT COOCHOCTb BHyTpeHHero kaHana P n otBeT-
HbIX (pbriaHues.

3awmnTHble Konbua naHLOBaHHbBIX Pacxo4oMepPOoB AOMNOSMHUTENb-
HO CHabXeHbl 3a3eMnsalLWUMK nenecTkamm, obecnevmBaloLMm AneK-
TPUYECKMA KOHTAKT pPacXO4OMEPOB C M3MEPSEMOWN >KMOKOCTbIO NpU
YCTaHOBKE UX B MacTMKOBbIE (MEeTannonacTnkoBble) TpybonpoBoabl.

1.5.7.4. amepuTenbHblii GrIOK MOXET coaepkaTb OAHY N ABe nevaTtHble nna-

1.5.7.5.

Tbl: Nnaty moaynsa obpaboTkm n nnaty moayns nHrtepdencos (B cooT-
BETCTBYIOLLMX UCNOSTHEHUSAX pacxogomepa).

MnaTta moaynst o6paboTkn pasmeLliaeTca B Koprnyce UaMeputernb-
Horo 6roka, a nnarta Moayns UHTepdencos ¢ MHAMKATOPOM (Nnbo Ges
WMHOMKaTOpa) — B KpbilKe Kopnyca (NMUeBOW nNaHenn) namepuTenbHoro
6noka. Mexay cobon nnaTtbl COEQUHATCA CUrHaNbHbIM LWNENdOM.

[ns ynpaBneHus ypoBHAMM AOCTYMa K YCTAHOBOYHbLIM M Kannbpo-
BOYHbIM NapameTpaMm pacxogomepa nnata moayns obpaboTku cHab-
XaeTcst KHoMKamu.

[ononHutenbHO Ha nnaty moayns obpaboTku ycTaHaBnuBaeTcH
3aLUNTHBIN 9KpaH, KOTOPbIN KPENUTCA OBYMS BUHTAMMU K 3aHEN CTEHKe
kopnyca mogyns. [Mpyn atom obecnedmBaeTcsi CBOOOAHbLIN AOCTYM K
KHOMKam paspelieHnss moamdumkaumm KanmbpoBOYHbLIX M CEPBUCHbLIX
napameTposB.

Kopnyc nameputenbHoro 6roka, BbIMONIHEHHbIA M3 MeTarnsna, cHabxeH
ABYMS1 KpbILUKaMW:

BHYTPEHHEW, aHarorM4yHoM Mo KOHCTPYKUWUW KPbILLUKE U3MEPUTESNbHOMo
6noka B kopryce 13 nnactmacchl;

BHELLHEeN, KoTopas CoeanHSeTCA C KOpnycoM npy NOMOLLY NOBOPOTHOW
neTnn n ckpennaeTca ¢ HUM BUHTamu (puc.b.12).

B pacxogomepax mncnonHeHnn OPCB-4X8® nameputenbHbin 6nok
UMeeT MeTanmMyeckum KOpnyc TOSIbKO C BHELUHEW OTKUOHOM KPbILLIKOW.
Mpn 3TOM BeCb BHYTPEHHUN 06bEM Kopnyca (BMecTe C nnaTton) 3anu-
BaeTca KomnayHgaom [leHTasnact-710. Joctyn K nnate mogyns obpa-
B60TKM Ha 0b6beKTe aKcnnyaTaumm HEBO3MOXEH, HACTPOMKa pacxogome-
pa BbIMOMHAETCS NPU ero BbiMyCcke U3 NPOM3BOACTBA B COOTBETCTBUMU C
KapToWn 3aKkasa.

1.5.7.6. Beog kabens nutaHus N curHanbHbIX kKabenen B pacxogomMepax co cTe-

neHblo 3awmTtbl IP65 ocyllecTBnseTca yepes ABa repMoBBOAa TUMO-
pasmepa Pg7, npegHasHadeHHbIX Ons Kabenew Kpyrrioro ceveHus
HapyXHbIM anameTtpom ot 3,0 4o 6,5 mm.
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1.5.7.7.

1.5.7.8.

1.5.7.9.

B pacxogomepax ncnonHeHmn SPCB-4X8® noasog nutaHusa n ob-
MEH OaHHbiIMKM obecrneymBaeTcsa C NMOMOLLBbIO edNHOro kabensi, MOHTU-
pyemMoro HernocpeacTBEHHO Ha 3aBoae-u3rotosutene. [nvHa kabens —
6 meTpoB, NGO B COOTBETCTBUM C KAPTOM 3akasa.

Koxyx MIMP co ctonkon ana ucnonHeHnn IPCB-XXO0J1 Tnnopasmepos
DN10...DN80 BbInonHsieTcs U3 nonumMmepa M COCTOUT U3 ABYX MOJSIOBUH,
coeauvHseMblx  BUHTamu. Bo3amoxHa nocTaBka  pacxo4oMepoB
DN20...DN65 nog npucoeguHeHve Tuna «C3HABMY» C MeTannnyeckomn
CTOMKOM N KOXyxoMm. Koxyx kopnyca co ctonkon ans DN100, DN150
BbINOMHAETCA U3 MeTanna W HepasbeMHbIM. Y UCMNOSHEHUN
OPCB-XXX® koxyx MNP co cToMKoW BbINOMHEH N3 MeTanna gnsi Bcex
TMnopasmepoB pacxogomepa. Npu atom B ncnonHeHnax IPCB-XX8®d
koxyx [P 3aBapHon.

Krnemmom 3awmuTHOro 3asemreHnsa pacxogomepa CryXUT BUMHT Ha Kop-
nyce Ub. OnekTpnyeckne npoBOLHMKMA OOHUM KOHLIOM CKPEennsitoTcs
BUHTOM c kopnycom B, a apyrum KoHUOM — ¢ BOKOBOW NMOBEPXHOCTLIO
OTBETHbIX oraHues Tpybonposoaa.

Pacxogomepbl NepeynucrieHHbIX Bblle WCMOMHEHWMA M TUNOpasmMepoB
yCTaHaBNMBAOTCA B MeTannnyeckne TpybonpoBoabl. Takke BO3MOXHA
yCTaHOBKa pacxogoMepoB Mo MpUCOeAMHEHWe Tuna «CIHOBUY»
(DN10-DN100) B nnactukoBble (MeTannonsacTnkosble) TpybonpoBoabl
npy  WCMNONb30BaHUM KOMMMEKTa MNPUCOEANHUTENBHOW apMaTypbl
«B3JIET KIMNA» Ne4 (ana nnactukoBbIX TpybonpoBoaoB).
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1.6. MapkunpoBka n nfiombupoBaHune

1.6.1.

Ha nuueson naHenun nameputensHoro 6noka OMP ykasbiBatoTCA:

- 0603Ha4YeHNe 1 HaMMEHOBaHME pacxoaoMepa,;

- 3HaK yTBEPXAEHNSA TUNa cpeacTsa U3MepeHus;

- TOBapPHbIN 3HAK 1 NOroTnn oupMbl-U3roToBUTENS;

- HanpsbkeHne NUTaHna pacxogomMepa;

- Temnepartypa usMmepaeMomn XNOKoCTu;

- Kog cTeneHun 3awmnTsl (IP68, ANa COOTBETCTBYIOLEro UCMONHEHUS).

r

B3JET 3P (©) 1

PACXOOOMEP-CHETYUK SNEKTPOMATHHTH biA
JNlaut M

Hanps)xeHue NUTaHUA.......ccceveeeemeeeeees =24B
Temnepartypa XMAKOCTM.......... -10...+4150°C

/Y B3/ET

\. S

Puc.5. Bug mapkupoBKM Ha nuueBOMn NaHenu pacxoaomepa

1.6.2.

O6Go3HayeHne MCMONMHEHUs U TUNopa3Mep pacxodomepa ykasblBa-
I0TCA Ha OTAEnNbHbIX LWUMbAMKAX, Pa3MeLLEHHbIX Ha NUMUEBOW naHenu
nB.

Ha 6okoBon naHenu kopnyca Vb mapkupoBaH repmoBBOA kabens
nnMTaHua =24 B, Ha npOTMBOMOSIOXHOM GOKOBOW MaHenwu 3akpenseH
LWWMbAMK C 3aBOACKMM HOMEPOM pacxogomepa.

MNMocne noBepku pacxogomepa NNIOMOMPYETCs KOMMayoK, 3akpblBato-
LM KHOMKY paspeLleHns moandukaLmm kKanmbpoBOYHbIX NapaMeTpoB.

Konnayok, 3akpblBaloLMin KHOMKY paspeLueHns mogudukaumm cep-
BMCHbIX MapamMeTpoB, NnomobupyeTca nocre npoBedeHUs MycKoHana-
AOYHbIX paboT (puc.6).

Takke NNoOMOMPYIOTCA BUHTbI KpPEMNfeHMs 3alliMTHOro 3KpaHa Mo-
Ayna obpaboTkn nnombamn 3aBoAa-U3roTOBUTENS.
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MnomGa Mnomba 3aBoaa- MnomGa
noBepuTena U3rOTOBUTENA 3KcnnyatauyMoHHasn

\

\
Z.'

S °®

[ | —
@\Q|| e —

Mnomba 3aBoga-
U3roToBUTENA

M

Puc.6. Mecta nnom6upoBaHua moaynsa ob6paboTku.

1.6.3. Kpome ToOro, Ansa 3awuTbl OT HECaHKLUMOHWPOBAHHOIO JOCTyna npu
TPaHCMOPTUPOBKE, XPaHEHUU UMW 3KCnyataumm MoxeT 6biTb OnfioM-
OvpoBaHa  KpbllKa MMNacTMaccoBOro  n3MeputernbHoro  6noka
(pync.b.10a), unn aBa BWHTA, CKpennsallme Kopnyc MeTansmyeckoro
nameputernbHoro 6noka (puc.b6.106).

MeTannuyecknin kopnyc nameputenbHoro 6rnoka pacxogomepa uc-
nonHeHns IPCB-4X8® nnombupyeTtca npu BbiNycke M3 Npon3BoaCcTBa
C LIeNbHO UCKIMIOYEHUS BO3MOXHOCTM €ro BCKPbITUS.
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2. NICNOJIb3OBAHUE MO HA3HAYEHUIO

2.1. AkcnnyaTauyuoHHbIe OrpaHu4yeHus

2.1.1.

21.2.

2.1.3.

OkcnnyaTtauma pacxogomMepa [OOoSbKHa MpoM3BOOUTLCA B YCIOBUSX
BHELLHMX BO3AENCTBYIOLWNX (PAKTOPOB, HE NPEBbILLALWLNX A0NYCTUMbIX
3Ha4YeHUn, OroBopeHHbIX B 1.1.2.5.

Pacxogomep MoXeT ycTaHaBNMBaTbCS B BePTUKANbHOM, rOpU30OHTarb-
HOM WM HakKMOHHOM TpybonpoBoAe. YCTaHOBKa rpsi3eBUKOB UK Crie-
LmanbHbIX pUnbTPOB He TpebyeTcs.

ToyHasa n HagexHasa paboTa pacxogomepa obecnevmBaeTcs Npw Bbl-
nosiHeHun B mecte yctaHosku MNP crneayrowmx ycnosumn:

- OTCYTCTBYET CKOMNMNeHne Bo3ayxa;
- DaBreHne XMOKOCTU UCKIoYaeT razoobpa3oBaHue B TpybonpoBoae;

2.1.4.

Ha Bxoge u Bbixoge [P nmerTca NpAMONUHENHbIE y4acTkn Tpybo-
nposoga cooTBeTcTByowen AnnHel ¢ DN, pasHbiM DN [MIMP. Ha atux
yyacTKax He OO0SMKHO OblTb HUKAKMX YCTPOMCTB WIIN 3NIEMEHTOB, BblI3bl-
BaOLLUNX U3MEHEHME CTPYKTYPbl MOTOKA XUOKOCTY;

BECb BHYTPeHHUN obbem kaHana [P B npouecce paboTbl pacxono-
Mepa 3anoJSTHEH XXUAKOCTbIO;

HaNPsXXeHHOCTb BHELLUHEro MarHUTHOrO MoMns NPOMbILUNIEHHOW YacTOThl
He npesblwaeTt 400 A/m.

BHUMAHME! 3anpewaemcs Ha ecex amanax pabomsi ¢ AMP
KacambCsi pykamMu 3J71eKmpo0oe, HaxoO0siWuxcsi 80 8HYMPEHHeM
kanHane [1l1P.

PekomeHgaumun no BbIGOpy MecTa yCTaHOBKM M MpaBuna MOHTaxa
(aemoHTaxa) pacxogomepa, onncaHve Habopa 3nemMeHTOB apmaTypbl,
a Takke komnnekTa npucoeanHutenbHon apmatypbl «B3JIET KMA» ns-
NoXeHbl B [OOKYMeHTe «PacxogoMep-CYeTUMK SneKTPOMarHUTHbIN
B3MNET 3P Jlant M. UHcTpykuma no moHTaxy» LIKCO.407212.006
M1,

Tun n cocTaB KOHTPONMPYEMOWN XNOKOCTU (HanuMyne M KOHUEeHTpauus
B3BECEW, NMOCTOPOHHMUX XMAKOCTEN U T.M.), @ TaKKe CocTosiHne Tpybo-
npoBoAa He AOSMKHbI MPUMBOAUTL K NOSIBIEHUIO OTMOXEHUN, BIUSHOLLNX
Ha paboTOCNOCOOHOCTL M METPOSIOTMYECKME XapaKTEPUCTMKU pPaCXo-
Aomepa.

BHUMAHMUE' Onsi obecneyeHussi pabomocnocobHocmu pacxo-
domepa e cucmeme, ucnonb3yrouieli y2onbHbIl ¢unbmp, Heob-
X00uMo csiedumb 3a e20 UCMPasHOCMbIO.
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2.1.5.

2.1.6.

2.1.7.

HeobxoaumocTb 3awmMTHOro 3asemneHus npubopa onpegenseTca B
cooTBeTCTBUM C TpeboBaHuamu masbl 1.7 «[lpaBun ycrtponcTea
9NEKTPOYCTAHOBOK» B 3aBMCMMOCTM OT HamnpsbkeHUs1 NUTaHus U ycrio-
BU pasMeLLeHnsa npubopa.

MonHunesawmTta obbekTa pasmelleHnss npubopa, BbINOMHEHHAA B CO-
oTBeTCTBUMU C «MHCTpyKUMEen no yCTPOMUCTBY MOJSIHME3ALMTbI 30aHUN,
COOPYXXEHUA N MNPOMbILWSIEHHbIX KOMMYHUKauun» CO153-34.21.122-
2003 (ytBepxageHHon [lpukazom MwuHaHepro Poccum Ne280 ot
30.06.2003), npegoxpaHsaeT npMbop OT BbiIXxOA4a U3 CTPOSA NpU Hann4ymm
MOSTHUEBbLIX Pa3psaaoB.

TpeboBaHUs K YCrNOBUSIM 3KCnnyaTauum v BbIGOpy MecTa MOHTaxa,
npvBeAeHHble B HaCTOsILLEN 3JKCniyaTauMOHHOW AOKYMEHTauuKn, y4u-
TbIBaOT Hanbonee TUNNYHbIE BHELLHME DaKTopbl, BNuaLWue Ha pabo-
Ty pacxogomepa.

Ha o6bekTe akcnnyaTaumMm MOryT CyLLECTBOBaTb UM BO3HWUKHYTL B
npouecce ero akcrnnyartaummM BHELLUHMEe ¢akTopbl, He nogaaroLLmMecs
npenBapuTenbHOMY MPOrHO3Y, OLEHKe MMM NPoBepke M KoTopble Mpo-
n3BoauTeNb He MOT Y4ecTb Npu paspaboTke.

B cnyyae nposiBrneHust nogobHbIX dhakTopoB criegyeT HauTn uHoe
MECTO 3KCnriyatauuu, rae gaHHble oakTtopbl OTCYTCTBYIOT UMK HE OKa-
3blBalOT BIUSIHUS Ha paboTy nsgenusi.

2.2. Bbibop TMNopasmepa pacxogomepa

2.2.1.

2.2.2.

2.2.3.

2.2.3.1.

Beibop Tvnopasmepa pacxogomMmepa onpegensieTcs Ananas3oHoOM pac-
xonoB B TpybonpoBoae, rae 6yaet ycraHasnueatbes MNP, Ecnn gua-
nasoH pacxodoB Ans AaHHoro Tpybonposoda yknaabliBaeTcs B Anana-
30H pPacxodoB HECKONbKMX TunopasmepoB OMP, To onpegensaTb Hyx-
HbIN TUNOpa3Mep PEKOMEHOYeTCs UCXoas M3 3aJaHHOro npenenbHoro
3Ha4YeHus NoTepb Hanopa.

Ecnu 3HadyeHne DN BbibpaHHOro tunopasmepa OMP meHblLue 3Hauve-
Hus DN TpybonpoBoaa, Kyaa npeanonaraetcs ycraHasnueaTtb [MIMP, To
AN MOHTaxa B TpybonpoBog MCMNONb3YKTCA MNepexodHble KOHyca
(koHdpy30p 1 Anddy3op).

Onpegenntb rmgpaBnmMyeckne noTepu Hanopa B CUCTEME <KOHQY30p —
MNP — guddysop>, NpuBegEHHONW Ha PUC.7, MOXHO MO HWXenpuse-
JEHHOW MeToauKe.

McxogHble gaHHble ans onpeaneneHnda noTepb Hanopa:

- 06bEeMHBIV pacxo XUAKOCTU B AaHHOM TpybonpoBoge -Q  [m3M];
- DN nogBogsiero Tpybonposoga -D1  [mm];
- DN IMMNP -D2  [mwm];
- DN oTBOAsLEero Tpybonposoaa -D3  [mm];
- Yron KOHYCHOCTM KOHpy30pa -ou1  [rpag];
- Yron KoOHycHoCcTu andodgysopa -a3 [rpaal;
- ANWHa NPSAMONIMHENHOrO y4acTka -1 [Mm].
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ou/2 | asl2

1 — KOHGby30p; 2 — NoSIHONMPOX0OHas wapoesas 3adsuxka; 3 — lN1P;
4 — Qugppy3sop.
Puc.7. Cxema Tpyb6onpoBoaa B mecte yctaHoBku [IP.

2.2.3.2. CornacHoO npuvHUMNYy cynepnosvnumm cymMMapHble notepu Hanopa hu B
cucteme <koHdysop — MNP — guddysop> cknagbiBaOTCA U3 MECTHbIX
noTepb Hanopa B kKoHQYy30pe hu1, NpAMONMHENHOM ydacTke (anuHom )
hu2 n guddysope hus:

MoTepn Hanopa B KOHby30pe onpeaensarTca no rpaduky puc.5a,
roe vz — CKOpoCTb MOTOKa XMAKOCTU B NPAMONMHENHOM y4yacTke. [pa-
UK 3aBUCMMOCTM MOTEPL Harnopa OT CKOPOCTU MOTOKa paccyuTaH gng
yrna KOHYCHOCTWU KOHdpy3opa ou = 20°. [na onpegeneHns CKopocTu no-
TOKa >XXMAKOCTU MO 3Ha4yeHuto obbeMHoro pacxoga Q MOXHO BOCMOSb-
30BaTbCs rpamkom puc.7 nnm popmynomu:

]: Q[Malq] 10°
0,9-7-DN*[mm] = -

v[mc

MoTepn Hanopa B NPSMOMMHEMHOM Yy4acTKe onpeaensalTca no
rpaduky puc.86. Npaduk 3aBUCMMOCTM NOTEPb Hamopa OT CKOPOCTU
NOTOKa pacCyMTaH Af1s OTHOLIEHUN AJMHbI NPSMOSIMHENHOrO yyacTka K
anameTtpy 15; 20; 25 n 30.

MoTepun Hanopa B anddysope onpeaensTca no rpadouky puc.5s.
‘padmk 3aBMCUMOCTW MOTEPbL HaMopa OT CKOPOCTWU MOTOKa paccyuTaH
ANS yrrna KoHyCHoCcTn anddysopa oz = 20° 1 OTHOLLEHUN HanbornbLIero
AnameTpa guddysopa Kk HammeHbLemy 2,0; 2,5; 3,5 n 4,0.

NMPUMEYAHUME. TlporpammHoe obGecneyeHne Ans npoBeneHus
YTOYHEHHOro pacyeTa noTepb Harnopa B cucteme <koHdgysop — MNP —
Andpy3op> NocTaBnsaeTcs no 3akaasy.
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Puc.8. Npacduku 3aBucumocTen notepb Hanopa B KOHdy3ope (a), npsamonu-
HeMHOM yu4acTke (6) u aucdysope (B).

26

// B3INET



Mg /mMun
1000 .

500 : 10"
— 5
200 —— T ——
100 DN 150 __— ] 2
50 —— = = —— 105
DN 80— ——— s
20 // |
-
el — —
10— = DN @@ — ==&
— — 2
5.0 — — —— 10
el L el 50
20 fem—"_ T DN20 __+— e
1.0 — ] 20
05— DN — 10
51— —— B —
0.2 — =
1
B / -_-/ 2
‘ —
0.05 —— d
o | 0.5
0.02
0.01 0.2
0.1 0.2 0.3 0.5 0.7 1.0 2.0 3.0 50 70 9.0 12.0mlc

Puc.9. Npacdmk 3aBUCUMOCTU pacxopa XUAKOCTU OT CKOPOCTU NOTOKa Ans
pa3nU4HbIX 3Ha4eHnn DN.
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Puc.10. M'pachuk 3aBUCUMOCTU NafeHusi 4aBneHUs OT CKOPOCTU NOTOKa npwu
MCNoNb30BaHMU PacXo4OMepPOB C NPSAMOYrofibHbIMM BCTaBKaMMm.
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2.3. lNNogroTtoBKa K paboTe

2.3.1.

Mepbl 6e3onacHoCTH

2.3.1.1. K paboTe c pacxodoMepom [omnyckaeTcss oGCnyXvBatoLwwmin nepcoHarn,

2.3.1.2.

N3YYMBLLUI SKCNNyaTaUMOHHYIO OOKYMEHTaUMIO Ha n3aenve.

Mpn nogroToBKe M3AENUSA K MCNONb30BAHUIO M B MpoOLiecce aKcnnyaTa-
UMM  OomkHbl cobniogateca «[lpaBuna TexXHUYECKOW 3JKchfyaTaumm
3MEeKTPOYCTaHOBOK MnoTpebutenei» n «MexoTpacneBble npasuna no
oxpaHe Tpyaa (MpaBuna 6e3onacHOCTN) NpuU JKCAnyaTaunum dNeKTpo-
YCTaHOBOKY.

2.3.1.3. lpn npoBegeHnn paboT C pacxogoMepoM OrnacHbIMU dhakTopamn ans

yerioBeKa ABIATCA:

HanNps>KeHne NepemMeHHOro Toka (C 4enUCTBYOLWMUM 3Ha4YeHnem o 264 B
yactoTtomn 50 ly);

- fasneHue B Tpybonpoesoae (ao 2,5 Mra);
- Temnepatypa paboyen xungkoctn (go 150 °C);

- Apyrne gakTopsbl, CBA3aHHbIE C Npoduniem u cneumdmkon obbvekTa, roe

2.3.1.4.

2.3.1.5.

2.3.2.

npon3BoanNTCA MOHTaX.

3anpewjaeTca Mcnonb3oBaTb pacxogoMepbl MpyU AaBneHuu B TpyOo-
nposoge 6onee 2,5 Mla.

B npouecce paboT no MoOHTaxy, NyckoHanagake unm peMoHTY pacxono-
Mepa 3anpeLyaeTcs:

NPOn3BOANTb MNOAKMIOYEHUS! K PACXOA0MEPY MPY BKITHOYEHHOM NUTaHWUW;
AEeMOHTaX pacxogomepa 13 TpybornpoBoaa [0 MOMHOro CHATUSI AaBrie-
HMS Ha y4acTke TpyOoONpoBOAa, rae NPoM3BOAATCS paboThbi;
MCNONb30BaTb ANEKTPONPUBOPbLI U 3NEKTPOUHCTPYMEHTLI 6e3 MOoAKIto-
YEeHUs1 UX KOPMYCOB K MarMcTpanu 3allUTHOro 3a3eMfeHuns, a Takke Uc-
Nonb30BaTb NepeYncrieHHble YCTPOUCTBA B HEMCNPABHOM COCTOSIHUM.

Mpwn BBOAE B akcnnyaTaumo OMP fomkHO ObITb NpoBEpPEHO:
COOTBETCTBME HaMNPSXKEHUA NUTaHUSA 3a4aHHbIM TEXHUYECKNUM XapakTe-
pucTukam;

COOTBETCTBME HaMpaBneHUsi CTPENKM Ha Kopnyce pacxogomepa
HanpaBfieHMI0 NOTOKa XUAKOCTU B TpybonpoBoae;

COOTBETCTBME [OfNH MPAMOSIMHENHBIX Y4aCTKOB Ha BXO4e W BbIXxode
OMP;

NPaBUNbHOCTb MOOKIMIOYEHUS pacxogomMepa M B3anMOLENCTBYIOLLETO
obopyaoBaHMs B COOTBETCTBUM C BbIOpaHHON CXeMOW;

NPaBUNbHOCTb M COOTBETCTBME 3a4aHHbIX PEXUMOB paboTbl M 3HaA4e-
HUMA HacCTPOEYHbIX NapaMeTpoB BbIXOAOB pacxogoMepa U BXOO4OB B3a-
UMOOEeNCTBYOLLEr0 060pyaOBaHUS.

Mpn akTMBHOM pexnme paboTbl OKOHEYHOrO Kackaga yHuMBepcarb-
HbIX BbIXOLOB pacxofgomepa, 3agaHHOM YCTaHOBKOW MepeksitoyaTenemn
Ha nnaTte moaynsa obpaboTkm pacxogomepa, BXoa NpueMHuMKa curHana
AOJDKEH HaxXoAUTbCA B MACCUBHOM pexume (KoMOuHauums pexnmoB
«aKTUBHbIV BbIXO — MACCUBHbIN BXOAY).
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Mpn naccmBHOM pexume paboTbl OKOHEYHOro Kackaga yHuBep-
carnbHbIX BbIXOOOB pacxogoMepa BXo4 NPUeMHMKa OOSMKEH HAaX0aANTbCS
B aKTUBHOM peXxume (KOMOUHaLMS PEXUMOB «MAaCCUBHbINA BbIXOA — akK-
TUBHbIN BXOA).

2.3.3. Pacxogomep npuv nepBoM BKKOYEHUN UMW NOCne OANTenbHOro nepe-

pbiBa B pa60Te rOTOB K 3KCMI1yaTaunun rnocre:

- 30-MUHYTHOW NpOoMbIBKK [P NOTOKOM XWNOKOCTW;
- 30-M1HYTHOrO Nporpesa pacxogomepa.

2.3.4. lNepen BBOAOM B 3KCnnyaTtauuio Heobxoaumo onniombupoBaTthb pacxo-

AOMep 1 3a4BWXKKM Gannaca (Npy ero Hanuyum).

2.4. NMopsapok paboTbl

2.4.1. CpoaHHbIM B 3KcnnyaTaumio pacxogomep paboTaeT HenpepbiBHO B aB-

2.4.2.

TOMaTM4YECKOM pexunme. 3HaYeHMsi U3MepsieMbiX MapamMeTpoB MOryT
CYMTBIBATLCS C MHAMKATOPA (MPU HanM4umm).

CocTtosiHne pacxogomepa otobpakaeTcsa Npu NOMOLLM CBETOAMOA-
HOro MHAMKaTOpa, PacnofoXXeHHOro NoA NPO3pavyHoOn KPbILKOW MOoLyNs
obpaboTkn.

YacToTa nynbcauun ceetogmoaa B pexume PABOTA:
- 2 pasa B cekyHy — paboTa pacxogomepa 6e3 owmnbok;
- 1 pa3 B 3 cekyHAbl — AnarHocTnpoBaHa owmnbka «llycrtasa Tpybay;

- 4 pasa B CekyHAy B TedeHue 3 cekyHA 1 ganee naysa 3 cekyHabl
— ONarHocTUpoBaHa oLnbka «HeT HyneBoro noteHumana;

- 5 pas B cekyHOy — AnarHoctmpoBaHa nobasa gpyras owwmbka.

B pexumax CEPBUC n HACTPOWKA yactoTa nynbcaumii cBeTo-
anoaa 1 pas 3a 10 cekyHn. Owmnbkm B paboTte pacxogomepa npu 3ToM
He ONarHOCTUPYHOTCS.

MepeyeHb BO3MOXHbIX HEMCNPABHOCTEN, ANArHOCTUPYEMbIX pacxono-
MEPOM M BbIBOAUMbIX HA MHAMKATOP (MPU €ro HanuMuuMm) U Ha gucnnen
MK, a Takke MeTodbl UX yCTpaHeHWUsi NpuBeaeHbl B YacTu |l HacTosLe-
ro pyKoBOACTBaA.
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3. TEXHUWHECKOE OBCIYXUBAHUE

3.1.

3.2.

3.3.

BeeaeHHbIV B aKCnnyaTauuio pacxogoMep pekoMeHayeTcs noasepratb
nepvoanMyeckomMy OCMOTPY He pexe O[HOro pasa B [Be Heaenu c ue-
NbO KOHTPONS:

- paboToCcnocobHOCTN pacxogomepa;

- cobnoaeHns yCnoBuin akcnyaTaumm;

- HANM4ms HanpsPKeHUst NUTaHus;

- OTCYTCTBUSA BHELUHNX NOBPEXAEHNA pacXxoAoMepa;

- HAOEXHOCTWN ANEKTPUYECKUX N MEXAHUYECKNX COEOANHEHUN.

OcmoTp pacxogoMepa MOXET MpOBOAUTLCA W 4alle, ecnv Toro
TPeObyIoT YCrnoBuMsA aKcnnyaTauum.

He pexe ogHoro pasa B rog Heob6xoaMmo NpoBoanTb nNpodunakTmye-
CKMA OCMOTP BHYTpeHHero kaHana [P Ha Hanuuune 3arpssHeHun
n/vnn oTnoXxeHnn. [lonyckaetcsa Hann4ume nerkoro pbhkeBaToro HaneTta,
KOTOPbIN OOMMKEH yOanATbCA C MOMOLLBbI YUCTOM MATKOW BETOLUU, CMO-
YEeHHOW B BOAeE.

Mpyn Hanuuun 3arpa3HEHnn N/unu OTNOXEHUn apyroro suga nmdo
MUX CYLLECTBEHHOM TOMLWMHbI HEODXOOMMO MPOU3BECTU OYUCTKY BHYT-
peHHen noepxHocTu MNP ¢ nomoulbo BOAbI, YUCTON BETOLWIN U Heab-
pa3nBHbIX MOKLLUUX CPEACTB cpa3y Xe nocre U3BnevYeHns pacxogome-
pa 13 Tpybonposoaa.

3anpewaemcsi npu o4yucmke omiioxeHui npombieamb [P
nod cmpyeu xudkocmu, nubo nozpyxams [lNI1P e xudkocmb, Oa-
)Xe yacmudyHo!

Hanuuume cywecTBeHHbIX 3arpsi3HeHnn Ha nosepxHocTun MNP, KoH-
TaKTUPYIOLEN C XUAOKOCTbI, CBUAETENbCTBYET O HEYAOBNETBOPUTENb-
HOM cocTosAHUM TpybonpoBoaa.

HecobntogeHvne ycnosun akcnnyatauum usgenns B COOTBETCTBUM C
n.1.2.5, BHelWHWe NoBpeXOEeHNA WUNU NOBPEXOEHUA BHYTPEHHEW MOo-
BepxHocTu IMIMP mMoryT npuBecTy K OTKasy pacxogomMepa unv npesbl-
LIEHWNIO JOMYCTUMOrO YPOBHS MOrpeLLlHOCTN N3MEPEHNN.

Mpu BbISIBANEHUM NOBpPEXAEHUN U3aenus, kabenen nuTaHus, CBA3N
HeobxoauMoO 00paTUTbCA B CEPBUCHBIA LEHTP WM pernoHanbHoe
npeacTaBUTENbCTBO ANs onpeaeneHns BO3MOXHOCTM ero ganbHeunLwen
akcnnyarauumu.

BHeouepeaHasa noBepka pacxogomepa nponsBogMTCs NOcne cooT-
BETCTBYIOLLIErO 3aKNio4YeHUs Haa30pHbIX OpPraHoB O Hey4oBrEeTBOPU-
TenbHoM paboTe npubopa.

3.4. Mpwn oTnpaBke pacxogomepa Ha NOBEPKY WUMAW B PEMOHT Heobxoammo

nocne AeMoHTaxa O4YUCTUTb BHYyTpeHHWW kaHan [P ot oTtnoxeHun,
obpa3oBaBLUMXCSA B MpoLECcCe 3KChnyaTaumm, a Takke OT OCTaTKOB pa-
©o4yen KnaKkocTu.
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Mpn MOHTaXe N AEMOHTaXxe pacxo4oMepPOB HEOOXOAUMO PYKOBOA-
CTBOBATbCS MHCTPYKLUMEN NO MOHTaXy pacxogomepa.

OtnpaBka pacxogomepa Lna NpoBeAeHNA NoBepku, NMbo pemMoH-
Ta, AOMMKHA NPOM3BOAMTBLCS C NACNOPTOM pacxogoMepa.

B conpoBoanTenbHbIX 4OKyMEHTax HeobxoaumMo yKkasbiBaTb NMOYTO-
Bble PEKBU3UTbLI, TeNedoH 1 dakc OTnpaBuTens, a Takke cnocob n aa-
pec obpaTHON 4OCTaBKM.
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4. YIIAKOBKA, XPAHEHUE U TPAHCINOPTUPO-
BAHUE

4.1. Pacxogomep B3JIET 3P Jlant M ynakoBbiBaeTcsl B MHOMBUAYASTbHYHO
Tapy kateropmm KY-2 no NOCT 23170 (kopobKy 13 ropmpoBaHHOro
KapToHa, b0 AepEBSIHHBIN ALLMK).

MpucoeamHuTenbHas apmaTtypa NocTaBnsieTcs B OTAENbHOW Tape
pOCChINbIO NN B c6ope Ha OAMH UM HECKOSbKO KOMMIEKTOB.

4.2. XpaHeHne pacxogomepa OOMMKHO OCYLLECTBIIATLCA B YNaKOBKE U3roTo-
BUTENSA B CyXOM OTanMBaemMom NOMeLLEHUN B COOTBETCTBUM C Tpebo-
BaHuamu rpynnsl 1 no FOCT 15150. B nomelleHnn ans xpaHeHus He
AOJDKHO ObITb TOKONPOBOASALLEN MbIfIA, NApoOB KACMOT U LWernoyeun, a
TaKKe rasoB, BbI3bIBaKOLLNX KOPPO3NIO N paspyLUAIOLLMX N30NALNIO.

Pacxogomep He TpebyeT cneuynanbHOro TEXHUYECKOro obcnyxmnea-
HUS NPU XpPaHEHWUMN.

4.3. Pacxogomepbl MOFyT TpaHCNOpTUPOBATbLCA aBTOMOOWUIbHLIM, PEYHbIM,
)Kene3HOLOPOXHbIM M aBUALMOHHLIM TPaHCNOPTOM (KpoMe HerepMeTu-
3MPOBaHHbIX OTCEKOB) NpW COGMIAEHMMN CreayoLmnX YCIOBUN:

- TPAHCMOPTMPOBKa OCYLLECTBNAETCH B 3aBOACKOWN Tape;

- OTCYTCTBYET NpsiMoe BO34enCTBuNe Bnaru;

- TemnepaTtypa He BbIXOAUT 3a npegensl oT MuHyc 25 o 55 °C;
- BNaXXHOCTb He npeBbiwaeT 98 % npu Temnepatype o 35 °C;

- Bubpauusa Haxoautcs B guanasoHe ot 10 go 500 Ny ¢ amnnuTtygon oo
0,35 MM unu yckopeHunem ao 49 m/c?;

- yaapbl CO 3Ha4YeHUEeM MUKOBOro YckopeHus Ao 98 m/c?;

- YNIOXEHHbIe B TpaHCMNopTe u3genusi 3akpensneHsl Bo nsbexaHve nage-
HUS U COoyLapeHun.
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5. METOOUKA NMOBEPKH

lMoBepka pacxogomepa NpoBOAUTCHA B COOTBETCTBUM C AOKYMEHTOM
MIT 1326-1-2021 «[CW. PacxoqoMepbl-CHETUMKN 3NIEKTPOMArHUTHbIE
B3JIET OGP Jlant M. MeTtoguka nosepku», yTBepxaeHHbiM BHUUP —
dununanom Oryr «BHUMM um. .. MeHgeneesa» 11 oktabpa 2021 r.

Me>xnoBepoyHbIN UHTEepBan — 6 ner.
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NMPUNOXEHUE A. 3HauyeHusa namepsieMoro pacxoaa

Ta6nuua A.1. 3Ha4yeHUs 3MepssieMoro pacxoga Ansi TMNOBbIX UCNOJTHEHUN
pacxoaomepoB Npu cKopocTu notoka 10 m/c

3HauyeHue pacxoga, M3/y

AcnonHeHme Bee 44X/470(J1/D) B| 44X(N/P) B | 47X(N/P) B | 44X (J/d) BP | 47X(1/P) BP
54X/570(J1/®) B| 54X(J1/®) B | 57X(J1/®) B | 54X(J1/®) BP | 57X(J1/®) BP
O603Ha4yeHue Quave Quanm Quanm
Hanpasnexne npsmoe obpartHoe npsmoe noboe
noToka
5, % 2,0 12,0 2,0 2,0
DN KA 1:1 1:100 1:250 1:500 1:250 1:500
10 2,83 0,028 0,011 0,006 0,011 0,006
15 6,37 0,064 0,025 0,013 0,025 0,013
20 11,32 0,113 0,045 0,023 0,045 0,023
25 17,69 0,177 0,071 0,035 0,071 0,035
32 28,98 0,29 0,116 0,058 0,116 0,058
40 45,28 0,453 0,181 0,091 0,181 0,091
50 70,75 0,708 0,283 0,141 0,283 0,141
65 119,6 1,196 0,478 0,239 0,478 0,239
80 181,1 1,811 0,724 0,362 0,724 0,362
100 283 2,83 1,132 0,566 1,132 0,566
150 636,8 6,368 2,547 1,274 2,547 1,274
200 1132 11,32 4,528 2,264 4,528 2,264
300 2547 25,47 10,188 - 10,188 -

MpuHaTble B Tabn.A.1 0603HauYeHUs:
- Quane — HAMBONbLLMI pacxol HOPMUPYEMOTrO AnanasoHa;
- Quanm — HAMMEHBLLUUI pacxod HOPMUPYEMOrO AnanasoHa;
- & — ponyckaemble npeaesibl OTHOCUTENBHOW MNOrPeLUHOCTY;
- Ko — KoahhurUMeHT nepekpbITUS ananasoHa pacxoaos;
- DN — Tunopasmep.

NMPUMEYAHUE. MNpuBeaeHHbIe 3Ha4YeHNA pacxodoB OKPYrIeHbl 40
TPETbEro 3Haka nocne 3anAaTon. ATU 3HAYEHUS ABNAOTCA PeKOMeHay-
€MbIMW NPU NMPOEKTUPOBAHUMN.
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Tabnuua A.2. 3HayeHUs N3MepsseMoro pacxoaa Ans pacxogomepoB Ha ma-
nble pacxoabl (CKOPOCTb NoToKa 5 m/c)

3HaueHue pacxoga, M3y

McnonHeHme Bce 440N B 440N B 440N BP
54011 B 5401 B 540]1 BP

0O603HavyeHne Quave Quanm Qraum

HanpaBneHue notoka npsimoe obpaTtHoe npsimoe noboe

5, % +2,0 +2,0 2,0 +2,0

Ka : . : :

DN 1:1 1:100 1:250 1:250

25 8,9 0,089 0,036 0,036

32 14,5 0,145 0,058 0,058

50 35,4 0,354 0,142 0,142

MpuHAaTble B Tabn.A.2 0603Ha4YeHUs:
- Quane — HAMBONbLLMI pacxod HOPMUPYEMOTrO AnanasoHa;

- Qhaum — HAUMEHBLUNIN pacxod HOPMUPYEMOro AnanasoHa;

- O — gonyckaemMble npegenbl OTHOCUTENBHOM MOrPeLLHOCTY;
- Ko — koadhpunumeHT nepekpblTUs Anana3oHa pacxoaos;

- DN — Tvnopasmep.

MPUMEYAHWE. MNpuBeaeHHble 3HaYeHUs1 pacxodoB OKpYrieHbl 40
TPEeTbEro 3Haka nocne 3anAaTon. JTU 3HAYEeHUSA ABMSAIOTCA PEKOMeHAY-
€MbIMU NPU NMPOEKTUPOBAHUN.
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NMPUNOXEHUE b. Bua pacxonomepa

135*
116*

* - CnpaBOYHbIN pasmep

1 — usmepumernbHbIl 6510K; 2 — aniekKmpuyeckue rnepemMbidku Orsi co-
eO0uHeHus Kopriyca OMP ¢ mpybornpogodom; 3 — rnepeuydHbIl rpeobpa-
308amersib pacxoda; 4 — 2epmoeeo0 Kaberis ces3u; 5 — eepmoeesold Ka-
6esnss numaHus.

DN d*, Mm D*, MM D1*, MM L*, MM H*, Mm Macca, e
oonee, Kkr

20 19 50 73 113 160 0,9

25 24,5 57,5 73 113 160 1,0

32 29 65 82 123 168 1,2

40 38 75 90 133 176 1,3

50 47 87 102 153 188 1,8

Puc.b.1. Bupg pacxogomepa ucnonHeHun 3PCB-XX0J1 tTunopasmepoB
DN20...DN50 ¢ kopnycom usmeputenbHoro 6noka, koxxyxom MrP un
NPOTOYHOM YaCTbHO, BbIMNOMHEHHbLIMU U3 NNacTuKa.
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135*

116*

Li

* - CNpaBOYHbIV pa3mep

1 — usmepumernbHbIl 610K, 2 — nepe8uYHbIl rnpeobpa3osamersib pacxo-
0a; 3 — 2epmose0o0 kaberss ces3u; 4 — eepmoeeod Kaberssi numaHusi;

5 — anekmpuuyeckue nepembiyku Ornsi coeduHeHusi kopriyca OMP ¢
mpy6onpoeodom; 6 — 3awUumHbie Konbua.

DN d*, Mm D*, MM D1*, MM L*, MM H*, Mm Macca, He
bonee, Kkr

10 9,5 34 60 93 147 0,8

15 14 39 60 93 147 0,8

65 61 109 122 174 208 3,7

80 74 120 141 174 228 49

Puc.b.2. Bug pacxogomepa ucnosnHeHun IPCB-XXO0J1 ¢ kopnycom usmepum-

TenbHOro 6r5oka n koxxyxowm lNMNP, BbINOSIHEHHBIMU U3 NNACTUKa, C
NPOTOYHOM YacTbHo, hyTepoBaHHOU hTOpONIacTOM.
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135*

116*

D1*
D*

L*

* - CNpaBOYHbIV pa3mep

56,5*

1 — usmepumernbHbIl 6510K; 2 — anekmpuyeckue rnepemMbidku Orsi co-
eO0uHeHus Kopriyca OMP ¢ mpybornpogodom,; 3 — rnepeuyHbIl rpeobpa-
308amersib pacxoda; 4 — 3auWumHble Kosnbua, 5 — arnekmpoosl; 6 — e2ep-
Mo8800 Kabersisi cesa3u; 7 — 2epmMoee0o0 Kaberisi numaHus.

DN d*, Mm D*, MM D1*, MM L*, MM H*, Mm Macca, He
oonee, Kkr

20 18 50 73 114 160 1,8

25 23 57 73 114 160 1,9

32 30 65 83 124 170 2,3

40 38 75 89 134 176 2,7

50 47 87 102 154 189 3,5

65 61 109 121 175 208 4,8

Puc.b.3. Bupg pacxogomepa uncnonHeHun IPCB-XX0J1 DN20...DN65 ¢ kopny-
COM n3mMepuTtenbHoro 6noka u3 nnacrtuka, c MNP B metannunyeckom
KOXyXe U C NPOTOYHOM YacTbio, hyTepoBaHHOU hTOponacTom.
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135%

116*

D1*
D*

—u—l—r'r‘

* - CnpaBOYHbIN pasmep

(o)
i
565"

1 — usmepumernbHbIl 610K, 2 — nepe8uYHsbIl rnpeobpa3osamersib pacxo-
0a; 3 — 2epm0o8800 kaberss ces3u; 4 — eepmoeeod kabensi numaHusi; 5 —
afiekmpuyeckue nepembidku 0ns coeduHeHuss kopriyca SMP ¢ mpybo-
rnposodom; 6 — 3awumHbie Konbua; 7 — 31eKmpoodhbl.

DN d*, Mm D*, MM D1*, MM L*, MM H*, Mm Macca, e
bonee, Kkr

100 90 149 159 216 256 9,4

150 139 202 219 236 316 15,6

Puc.b.4. Bupg pacxogomepa ncnonHeHun 3PCB-XX0J1 DN100, DN150 ¢ kop-
nycom uameputernbHOro 6yoka u3 nnacrtuka, c NP B metannuye-
CKOM KOXYyXe U C MPOTOYHOM YacTbio, chyTepoBaHHOM chTOpOonna-

CTOM.

39

// B3INET




135*

116*

H-A-

56,5*

<: Note@ d1*
=] = © \n:n
4
L+
- CNpaBOYHbIN pasmep
1 — usmepumenbHbIl 6510K; 2 — anekmpu4YyecKue rnepembidyku Ofisi Co-
eOuHeHus kopriyca OMP ¢ mpybornposodom,; 3 — 3awjumHble KOsbya;
4 — nepsuYHbIlU rpeobpasosamersib pacxoda; 5 — 0ornosHUMebHbIlU 3a-
3emnsaowuld anemeHm; 6 — 2epmoeeo0 kaberisi cessu; 7 — 2epmoseold
Kaberns numaHus.
DN d*, mm | D*, mm |D1*, mm| L*, Mmm | H*, mm | d1*, Mmm N Macca, He
bonee, Kr
20 19 50 105 158 186 14 4 3,6
25 24 57 115 158 191 14 4 3,8
32 29 65 135 202 207 18 4 5,6
40 39 75 145 202 215 18 4 6,8
50 48 87 160 203 229 18 4 8,7
65 61 109 180 220 249 18 8 11,2
80 74 120 195 230 266 18 8 13,9
100 90 149 230 251 293 22 8 19,8
150 139 202 300 324 358 26 8 36,2
200 194 258 358 362 414 26 12 58,8
300 295 362 485 514 531 30 16 120,2

Puc.b.5. Bupg pacxogomepa ucnonHeHun IPCB-XX0®P tunopasmepoB DN20...
DN300 ¢ kopnycom usmeputesnibHoro 6ryoka us nnactuka, c NP B
MeTanfM4ecKoM KoXyxe U ¢ NPOTOYHOM YacTblo, (hyTepoBaHHOM

¢Toponnacrtom.
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134*

115*

Note@di*

* - CnpaBOYHbIN pasmep

1 — uamepumernbHbIl 6510K; 2 — anekmpu4yeckue rnpo8oOHUKU Oris Co-
eOuHeHus kopriyca OMP ¢ mpyb6onposodom; 3 — rnepeuyHbIl rnpeobpa-
308amerb pacxoda; 4 — 3awumHble Konbuya;, 5 — anekmpoodsl; 6 — do-
MonHUMernbHbIlU 3a3emisrowul anemeHm; 7 — 2epmo8eo0 Kabens ces-
3u; 8 — 2epm08800 Kaberisi numaHus.

L*, mm
Macca,
DN |D*, mm|D:*, mm| d1,mm/N C 3aLMTHBIMI | g 4 3aLlUMTHbIX H*, mm He Oonee,
KonbLamu, dy-
Koneu, cyTepos- Kr
TepoBka goTo-
Ka nonmypeTaHom
ponnacTom
20 50 105 14/4 158 150 193 3,8
25 57 115 14/4 158 150 198 4.0
32 65 135 18/4 202 194 214 5,8
40 75 145 18/4 202 194 222 7,0
50 87 160 18/4 203 195 236 8,9
65 109 180 18/8 220 212 256 11,4
80 120 195 18/8 230 222 273 14
100 149 230 22/8 251 243 300 20
150 202 300 26/8 324 316 365 36,4

Puc.B.6. Bug pacxogomepa ucnonHeHmn APCB-XX5® tunopasmepoB
DN20...DN150 ¢ kopnycom nameputenbHoro 6noka u koxyxom Mrp,
BbINOJSIHEHHbLIMU U3 MeTanna.
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D*
De*
H*

g
i
E NoTe@d1
i
i

L

* - CnpaBOYHbIN pasmep

1 — usmepumernbHbIl 6510K, 2 — 3r1eKmpuYyeckue rnpPo8ooHUKU Ons co-
eOuHeHus Kopriyca OMP ¢ mpybornpogodom,; 3 — rnepeuyHbIl rpeobpa-
308amernb pacxoda; 4 — 3awWumHble Konbuya;, 5 — pbim-6051m; 6 — eep-
M08800 kaberisi cesa3u; 7 — 2epmoeeo0d Kabesis numaHus; 8 — 35IeKmMpo-

Obl.
L*, MM

* * C 3ALNTHBIMM Korb- | 0S3 JAUWMTHBIX | | Macca,

DN D , MM D: , MM dl,MM/N |_|'a|\L/|L:|/| q)yTepOBKa Koned, (*)y‘re_ H , MM | He Oonee,
ToponnacTom poBKa rnoni- <
ypeTaHom

200 258 358 26/12 362 344 427 59,0
300 362 485 30/16 514 496 542 120,4

Puc.B.7. Bug pacxogomepa ncnonHeHun APCB-XX5® tunopasmepos DN200
nm DN300 ¢ kopnycom namepurtenibHoro 6noka un koxyxom MNP, BbI-
NOSIHEHHbIMU U3 MeTanna.
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135*

* - CnpaBOYHbIN pasmep

1 — usmepumernbHbIl 6710K; 2 — aneKmpuy4yecKue nepembidyku Orisi co-
eOuHeHus kopriyca OMP ¢ mpybonposodom; 3 — Haknelika Ors ucrorsi-
HeHull Ha Marble pacxolbl (3HaK «o» ceudemesnibcmayem O Haniuduu
CyXaruwux ecmaseokK); 4 — nepseuyHbil rpeobpasogamesib pacxooa;
5 — cyxaruwue ecmasku 6 — 2epmMo8800 Kabersi ces3u; 7 — 2epmoegod
kabersisi numaHusl.

DN d*, mm D*, Mmm D1*, mm L*, Mm H*, Mmm Macca, He
oonee, Kr

25 21 57,5 73 113 160 1,0

32 25 65 82 123 168 1,2

50 42 87 102 153 188 1,8

Puc.b.8. Bug pacxopnomepa ucnonHeHun APCB-X40J1 (ansa pa6boTbl Ha ma-

NnbIX pacxoaax) ¢ KOpnycomM nsmepurtenbHoro 6roka, koxxyxom [P
M NPOTOYHOM YacCTbHO, BbIMNOSIHEHHBLIMU U3 N1acTUKa.
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|
' H )
Y L

Note @d1*

— cnpaBOoYHbIi pa3mep

1 — usmepumenbHbIl 6510K; 2 — 2epmM08800 Kabersisi numaHusi u cessu
(kabesib ycrio8HO He riokasaH); 3 — 3awumHble Kosbua;, 4 — anekmpu-
yeckue rnpoB8OOHUKU 0rnisi coeduHeHus kopryca OMP ¢ mpy6onposo-
0oM; 5 — 8UHM KpeneHUs1 371eEKMPUYECKUX MPOBOOHUKOS8; 6 — nepsuy-
HbIU ripeobpasosamerib pacxoda; 7 — aneKkmpookl; 8 — G0MOAHUMErb-
HbIU 3a3eMasiowul 3/1IeMeHm.

DN d*, Mm | D*, mm |D1* mm| L*, mm | H*, mm | d1*, mm N Macca, e
oonee, Kr
15 14 39 95 136 186 14 4 4,2
20 19 50 105 154 198 14 4 4.5
25 24 57 115 155 203 14 4 4.7
32 29 65 135 201 218 18 4 6,7
40 39 75 145 201 228 18 4 7,6
50 48 87 160 201 240 18 4 9,5
65 61 109 180 220 260 18 8 12,0
80 74 120 195 230 274 18 8 14,7
100 90 149 230 251 303 22 8 20,0
150 139 202 300 322 366 26 8 38,0
200 194 258 358 360 425 26 12 60,0
300 295 362 485 512 545 30 16 99,0

Puc.B.9. Bupg pacxogomepa ncnonHeHus APCB-4X8® (koa cTteneHu 3awmThbl

IP68) ¢ kopnycom mameputesribHoro 6noka u koxyxom MIP, BbI-
NOSIHEHHbIMX U3 MeTasnsia, ¢ NPOTOYHOM YacTbio, PpyTepoBaHHOMN
¢ToponnacTom.
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TpaHcnopTHas nnomba

5) Kopriyc usmepumesibHoeo 6r10Ka 8bIrnosIHeH U3 Memarina

Puc.b.10. Bua cBepxy nameputenbHbIX 6nokoB pacxogomepa draHuoBaH-
HOrO UCMNOJIHEeHMUA.
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_ B3NET 3P (©)
PACXOAOMEP-CYETYMK NEKTPOMATHMTHbIA
Jlor M .
W
HanpsxeHne NUTaHUA......ccevrinncernnes =24B
— Temneparypa XvuAKOCTH....cuues -10...+150°C
[ ( R 1)
# B3/ET — |
|3PCB-540]1 Bl I DN40 \ I /

&/ \

nogaepxka NFC onTUYeCcKas KHoMka

Puc.b.11. Bua cBepxy usmeputesibHOro 6ysioka pacxogomepa B Koprnyce uU3
nnacTtmacchl, ¢ RFID-meTKoW n onTM4YecKow KHOMKOMN.
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1 PACXOIOMEP-CYETYMK SNEKTPOMATHMTHbIA
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— HanpaXeHHe MUTAHUSA. ...ccccnrimnurnninns =24B
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o)

1 — sHewHsAT omKudHas KpblWKa, 2— S8HYMPEHHAA KPpbIWKA.

Puc.b.12. Bug cBepxy usmepurtenbHoro 6yoka pacxogomepa B meTtannuvye-
CKOM Kopryce C BHeLWWHeN OTKUOHOWN KPbILKOMW.
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Puc.b.13. Kabenb nutaHMa n cBsSI3M pacxofoMepoOB CO CTENeHbio 3alUThbl
IP68.

PasgenaHHyto yacTb kabena cnefyeT NOAKMYaTh B COOTBETCTBUMN C Map-
KMPOBKOW, HAHECEHHOW Ha KaXKayto >Xuny Kabens.
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SB2 (HacTpo#ka) X}’Z I-}L1 SB1 (cepBuc)

7
DL

L
15 i 1 T8
6 7

— SB1 [PEXMM =) QUE 0 XT2
[ BKN|CEPB. |Bblxon'1[+ [k BBIXOA 1
- XT1
B2 |PEXUM| BbIXO[-2
BKN|HACTP, [" it BbIXOA 2
— SK1
1 -]—/’ SKZ
MUTAHVE =248 [i = Il — XP3
\ y, o
|| ) ) /
= /

PAN

HL1 — ceemoduod uHdukauyuu cmamyca pabomel pacxodomepa;

SB1 — kHorika sknitodeHusi pexuma CEPBUC;

SB2 — kHorKa ekioyeHus pexuma HACTPOUKA;

XT2 ebix00 1 — KOHMaKkmHasi Kosio0Ka yHueepcasibHo20 8bixoda Ne;
XT1 8bix00 2 — KOHMaKmHasi Korilo0Ka yHuUeepcasibHo20 8bixo0a Ne2;
XP2 — paszbem nodknoYeHus winelga Mooy uHmepghelicos, MOOyrs
RFID unu adanmepa USB-OP;

XP3 — pasbem rnodkrroyeHusi kabens numaHusi =24B;

SK1 — nepeknrodamernb ycmaHOo8KU pexuma pabomel yHUsepcasibHO20
8bixo0a Ne2 (nonoxeHus: 1 — ACTIVE, 2 — PASSIVE);

SK2 — nepeknrodamernb ycmaHOo8KU pexuma pabomel yHUeepcaibHO20
ebixo0a Ne1 (nonoxeHus: 1 — ACTIVE, 2 — PASSIVE);

Puc.b.14. Bug nameputensHoro 6noka 6e3 nuueBon NaHenw.
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Moayne wHTepgeicoB
\
¢ N
XT

A/DATA- 22
B/DATA* x5
G_EXT &

&
®

&%)

X351

XS 1 — paszbem nodknroyeHuUss K Mooyrio obpabomku;

XT1 — koHMakmHas Kosio0ka uHmepgbetica RS-485.

Puc.b.15. Bupg c3agn nuueBow NaHenu ¢ yCTaHOBMIEHHbIM MoAyreM UHTep-
c¢encos.
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NMPUNOXXEHUE B. Cxema oKOHeYHbIX KackagoB yHUBepcCarbHbIX
BbIXO0B

OkoHeuYHble Kackagbl yHUMBepCcarnbHbIX BbIXOAOB pacxogomepa Bbl-
NoSIHEHbI MO OAMHAKOBOW cxeme, npuBeaeHHon Ha puc.B.1. B ckobkax
Ha cxeMe ykasaHbl 0603Ha4YeHNA KOHTAKTHbIX Nap, KOHTAKTOB pa3bema
N HaMMEHOBaHWUS CUrHaNoOB Ansl YHMBepCanbHOro Boixoga Ne2.

» TSOUT +(DIR+)
360
Beixog 1(2)+ [: e
: = (¢ D = ¥
Beixoa 1(2)- —
) » DOUT1 (DIR)
EVCC 1 kOm
EGND J\
=1 » TSOUT +(DIR+)
|
e » TSOUT - (DIR-)

Puc.B.1. Cxema okOHe4YHOro Kackaga yHMBepcanbHbIX BbIXOAO0B.

[na ycTaHOBMEHHOro 3Ha4yeHnsi AKTUBHbIM YPOBeHb — Bbicokunmn
HanMyui MMNynbca Ha BbIXOAE B YAaCTOTHOM U UMMYSIbCHOM pexumax,
a Takke Hanuuumio cobbITUSS B JIOTMYECKOM peXumMe COOTBETCTBYET
Pa30MKHYTOE COCTOSIHME 3JMEKTPOHHOro kntoda. lNpu oTcyTCcTBUM UM-
nynbca n OTCYTCTBUM COBLITUS ANEKTPOHHBIN KIHOY 3aMKHYT.

[na ycTaHOBNEHHOro 3HayeHuss AKTMBHbIA ypoBeHb — Huskumn
COCTOSIHUS SNEKTPOHHOrO Kntoya obpaTtHble.

B aKkTMBHOM pexume HanpskeHue Ha BbiXOA4e Npu OTCYTCTBUM UM-
nynbca, a Takke COOTBETCTBYyHOLlee YPOBHIO BbICOKMM B rnornyeckomMm
pexvme MoxeT BbiTb oT 2,4 go 5,0 B. lNpu Hanuuun nmnyneca u npu
ypoBHe HU3KUM B NOrMYeckoM pexumme — HarnpsbkeHue Ha BbiIXOA4e He
bonee 0,5 B. PaboTa Bbixoga B akTUBHOM pexuMme OO0MNycKaeTcs Ha
Harpysky ¢ conpotmsrneHnem He meHee 1 KOM.

MepeBon yHMBepPCanbHbIX BbIXOAOB B aKTUBHbIN PEXUM OCYLLECTB-
ngaetca nepekntoyatensmn SK1 1 SK2 Ha mogyne obpaboTkm pacxo-
Aomepa.

B naccuBHOM pexvme OonycKaeTcsi NUTaHWE OT BHELUHEro UCTOM-
HUKa Hanps»XeHnem nocTosiHHoro Toka oT 3 go 30 B. [Jonyctumoe 3Ha-
YeHne KOMMYTUPYEMOro TOKa Harpy3kun He 6onee 150 MA.

OnunHa nuHum ceasmu — go 300 m.
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NMPUNOXEHUE I'. UCTOYHMKN BTOPUYHOIO NUTaHUA

1
4
o

A , d
Kf- I:l
3
. QDC@OK = T
93* +V ADJ 35*

)
I/

Y | S
e
29" B 56* N
a) sud criepedu 6) sud cboky

* - CNpaBOYHbIV pa3mep

1 — 8UHMbI KOHMAaKMHOU KOJIOOKU 8bIXOOHO20 HarnpsixeHusi =24 B;

2 — €8emoOUOOHbIU UHOUKamMopP BKIIHYEHUS UCMOYHUKA 8MOpUYHO20
numadus; 3 — suHmM nNoACcMPOUKU 8bIXOOHO20 HArMPSXXEHUS; 4 — BUHMbI
KOHMaKmMHOU KO/I00KU MOOKIMYEHUST HanpsikeHuss numaHuss ~220 B
50 Iy (L — nuHus, N — Hetimparnb); 5 — cepbea 051 0c8060X0eHUs 3a-
wernku;, 6 — 3awernka 0ns kpenneHusi Ha DIN-pelike.

Puc.l.1. UcTouyHuK BTOpMYHOro nutanus cepum DR-15-24 (=24 B 15 BT).
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a) sud criepedu

* - CNpaBOYHbIV pa3mep

1 — 8UHMbI KOHMAaKMHOU KOJIOOKU 8bIXOOHO20 HarnpsixeHusi =24 B;

2 — €8emoOUOOHbIU UHOUKAmMOpP BKIMHYEHUS UCMOYHUKA 8MOpUYHO20
numadus; 3 — suHmM noACcMPOUKU 8bIXOOHO20 HAMPSXKEHUS; 4 — BUHMbI
KOHMaKmMHoOU KO/I00KU MOOKIMYEHUST HanpsikeHuss numaHuss ~220 B
50 Iy (L — nuHus, N — Hetimparnb); 5 — cepbea 051 0c8060)X0eHUSs 3a-

58*

A

6) sud cboky

wernku; 6 — 3awersnka 0ns KpenneHusi Ha DIN-pelke.

Puc.l.2. UcTouyHuk BTOpHUYHOro nutauus cepum HDR-15-24 (=24 B 15 Br).
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NMPUNOXEHUE [1. PekomeHayeMble HACTPOMKU BbIXOAO0B pacxo-
Aomepa npu NOAKNHYEeHUN K TensoBbIYUCIIN-
Tento «B3JIET TCPB»

1. YHuBepcanbHble Bbixoabl pacxogomepa B3JIET 3P Jlant M ucnonHe-
HUN OPCB-AXX(5XX)T/® npu nogkroyeHun K TennoBblYUCNTESIO
«B3JNET TCPB» ncnonHenun TCPB-024, -024M, -025, -027, -042, -043
MOryT HacTpamBaTbCs Ans paboTbl Kak B aKkTUBHOM, Tak M NacCMBHOM
pexume. Npy 3TOM ANA BXOOOB TEMMOBbLIYUCINTENSA OOMKEH yCcTaHaB-
NMBaTbCA COOTBETCTBEHHO NMNACCUBHLIN NGO aKTUBHBIN PEXUM paboThl,
TO ecTb cobnogaTbCa KOHUrypauusa «akTUBHbIN BbIXOA4 — MaCCUBHbIN
BXO4» NMOO «MacCUBHbBIN BbIXOA — aKTUBHbIN BXO4Y.

B cnyyae Heo6XxoOMMOCTM KOHTPOMS HanuMyus NUTaHUs pacxono-
Mepa cnegyeT YCTaHOBUTb KOHMUrypauuio «akTUBHbIA BbIXO4 — Nac-
CUBHbIV BXO4».

BHUMAHUE! B coomeemcmeuu c¢ pekomeHOauusimu CHull
41-01-2003 (CI160.13330.2012), ckopocmb O8UXEHUSI MernJIoOHO-
cumensi e mpybonposodax cucmemMm HymMpeHHe20 MmernsiIocHab-
JKeHUs1 He MoXxem npeebiwamb 5 M/C. B cesi3u ¢ amum, mMaKcu-
MasibHoe 3HayeHue 4Yacmombl Ha yHueepcasibHOM ebixode Ne1
pacxodomepoe rpu ebinycke u3 rnpouzsodcmea coomeemcmeay-
em eenu4yuHe pacxoda, pasHol 0,5-Quave. (cM. mabn.l). lpu yee-
JludeHuUu pacxooda cebiwe 3Ha4eHusi 0,5-Qnaus. pacxodomep eblda-
em cuzHan o HewmamHou cumyayuu:. «Owubka ebixoda 1».

lNpu amom Ha yHueepcanbHOM 8bixode N°2 makcumasibHoe
3HaYyeHue Yacmombl coomeemcmeyem eesiuduHe pacxoda, pae-
Hou Qraué.
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NMPUNOXEHUE E. MeTponormyeckne xapakTepucTuKu Bcex nuc-
NOJyIHEHMN pacxoaomMepoB

Mpegensl
pacxogomMepoB

AonycKaeMbix
UCNOJNTHEHUN

OTHOCUTESbHbIX
IPCB-XXXX XX

npu

norpeLLHocTen
n3mMepeHun

00beMHOro pacxoga Xuakoctu (obbema XnakoctTu B NOTOKE) npuBene-
Hbl B Tabn. E.1.

Ta6bnuua E.1.
Mpegensl go- Mpegensbl go-
nycKkaemblIx OT- nyckaemblx OT- [InanasoH s-
HOCUTENbHbIX HOCUTEbHBIX MEpSIEMOr0
norpeluHoctern | [OunanasoH n3aMepsieMoro CpegHero | norpeLHoCcTen CDEAHENO OB b-
McnonHeHus npv U3MepeHnm ob6beMHOro pacxoga npu U3mMepeHun pea
€MHOro pacxo-
pacxogomepoB | cpedHero obb- cpegHero ob6b- na
€MHOro pacxoga €MHOro pacxoga
(obbema) (obbema)
npu NPSIMOM HanpaBneHUN NOTOKA U3MEPSIEMOW XUa- | NP 0GpaTHOM HanpaeneHun no-
KOCTU TOKa U3MEPSIEMOM KNOKOCTU
OPCB-X1XX A +1,0% o1 0,01-QHanb go QHanb (1:100)
OPCB-X3XX A +1,0% ot 0,0067-QHanb go QHanb (1:150)
OPCB-X4XX A +1,0% o1 0,004-QHand go QHanb (1:250)
OPCB-X4XX B +20% o1 0,004-QHanb go QHawnb (1:250)
+1,0% o1 0,01-QHanb go QHanb (1:100)
OPCB-X4XX AB +20% ot 0,004-QHaunb go 0,01-QHaunb (ot
- 1:250 go 1:100)
OPCB-X5XX A +1,0% ot 0,0033-QHanb go QHanb (1:300)
OPCB-X5XX B +2,0% o1 0,0033-QHanb go QHam6 (1:300)
+1,0% o1 0,01-Qranb go QHanb (1:100)
OPCB-X5XX AB +20% o1 0,003-QHanb go 0,01-QHaunb (oT
-7 1:300 go 1:100)
OPCB-X6XX B +2,0% oT 0,0014-Quaus A0 Quavs (1:700)
+1,0% oT 0,005 Quans 80 Quans (1200)
OPCB-X6XX AB £20% oT 0,0014-Quans 40 0,005 Quave o1 0,01-QHanbd
- (o1 1:700 go 1:200) +2,0% 0o QHanb
+2,0% oT 0,005 Quave 40 Quans (1:200) (1:100)
OPCB-X6XX BC +50% oT 0,0014'QHaM6 ao 0,005'QHaM6
- (o1 1:700 go 1:200)
OPCB-X7XX B +20% o1 0,002-QHanb go QHawnb (1:500)
+2,0% o1 0,004-QHand go QHawnb (1:250)
OPCB-X7XX BC +50% ot 0,002-QHaunb go 0,004-QHaunb (ot
- 1:500 go 1:250)
OPCB-X8XX B +2,0% ot 0,001 Quavs 00 Quave (11000)
+2,0% oT 0,004 Quans 80 Quans (1250)
OPCB-X8XX BC +50% ot 0,001-Quaus A0 0,004 Qrave
- (o1 1:1000 po 1:250)
OPCB-X9XX B +20% ot 0,0005° Quaus A0 Qraus (1:2000)
+2,0% oT 0,004 Quans 80 Quaus (1250)
3PCB-X9XX BC +50% ot 0,0005°Quave ao 0,004 Quane

(o1 1:2000 po 1:250)
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Mpenenbl AonyckaeMbIX OTHOCUTESbHbIX MOrPELUHOCTEN pacxono-
MepoB peBepcuBHbIX McnonHeHnn IPCB-XXXX XXP npu namepeHun
00beMHOro pacxoga Xmakoctm (o6bema XUOKOCTU B NOTOKE) AN npsi-
MOro 1 obpaTHOro HanpaBneHus NoToka NpMeBeaeHbl B Tabn. E.2.

Tabnuua E.2.
Mpenenbl gonyckaeMblX OTHO-
pea Aony _ [wnana3oH nsmepsiemoro
CUTEIbHbIX NOorpeLlHocTen npu
WcnonHeHus cpeaHero o6beMHoro
N3MepeHun cpegHero oobLem-
pacxo4oMepoB pacxoaa

Horo pacxofa (o6bema)

npu NpAMom un O6paTHOM HarnpasJieHN NOTOKa Msmepﬂemoﬂ XNOKOCTU

OPCB-X1XX AP

+1,0%

o1 0,01-Qranb go QHanb (1:100)

OPCB-X3XX AP

+1,0%

oT 0,067-Quaus 80 Quavs (1:150)

OPCB-X4XX AP +1,0% o1 0,004-QHanb go QHawnb (1:250)
OPCB-X4XX BP +20% o1 0,004-QHanb go QHawnb (1:250)

i +1,0% o1 0,01-QHanb go QHamb (1:100)
OPCB-X4XX ABP £2.0 % ot 0,004-Qran6 Ao 0,01-Qran6 (ot 1:250 o 1:100)
OPCB-X5XX AP +1,0% o1 0,0033-QHaunb go QHamb (1:300)
OPCB-X5XX BP +20% ot 0,0033-QHanb go QHanb (1:300)

i +1,0% o1 0,01-QHanb go QHanb (1:100)
OPCB-X5XX ABP £2.0% ot 0,003-Qran6 Ao 0,01-Qran6 (ot 1:300 Ao 1:100)
OPCB-X6XX BP +2,0% oT 0,0014Quans A0 Quaus (1:700)

) +1,0% oT 0,005 Quavs 40 Quans (1:200)
OPCB-X6XX ABP +2,0% o1 0,0014°Quaus 40 0,005-Quans (o1 1:700 go 1:200)

) +20% oT 0,005 Quavs 40 Quans (1:200)
OPCB-X6XX BCP +50% o1 0,0014°Quaus 40 0,005-Quans (o1 1:700 go 1:200)
OPCB-X7XX BP +20% o1 0,002-QHanb go QHawnb (1:500)
SPCB-X7XX BCP +2,0% o1 0,004-QHand go QHawnb (1:250)

i +50% ot 0,002-QHanbd go 0,004-QHaunb (o1 1:500 go 1:250)
OPCB-X8XX BP +2,0% oT 0,001 -Quavs 80 Quaus (1:1000)

) +2,0% ot 0,004-Quaus A0 Quave (1250)
OPCB-X8XX BCP £50% 0T 0,001 Quavs 80 0,004-Quans (07 1:1000 A0 1:250)
OPCB-X9XX BP +2,0% ot 0,0005°Quaus 40 Quave (12000)

} +2,0% oT 0,004 Quans 80 Quaus (1:250)
OPCB-X9XX BCP £5.0 % 0T 0,0005- Qs 710 0,004 Qs (0T 1:2000 A0 1:250)
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