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Hactoawmnm [JoKyMeHT pacnpocTpaHseTcs Ha pacxogoMepbl-
cyeTumnkn anektpomarHutHole «B3JIET OP» mogudukaummn «Jlant M»

(nanee — pacxogomepbl) M nNpegHasHavyeH Ans O3HAKOMIIEHUS C
YCTPONCTBOM U NOPSAKOM WMX JKChfyaTauum, a Takke MeTOOUKOW Mo-
BEPKMN.

B cBssn ¢ npoBoANMMbIMUN KOHCTPYKTUBHbIMU ,u,opa60T|<aM|/| n yco-
BepLIEeHCTBOBAHNAMU B pacxogomMmepe BO3MOXHbl OTJIMYMNA OT HaCTOA-
wero pykosoacTtTBa, HEe BIUdKOLLME Ha MEeTPOJIoOrM4eCKMe XapakTtepu-
CTUKN N (byHKLl,VIOHaJ'IbeIe BO3MOXXHOCTU n3genunAa.

MEPEYEHb MPUHATbLIX COKPALLEHN/ 1 OBO3HAYEHNI

DN - AMamMeTp HOMUHAsbHbLIN;

KKW - xunagkokpuctannuyieckmin HanKaTop;
Z15) - U3MepUTESbHbIN BIOK,;

MBIl - NCTOYHWUK BTOPUYHOIO NUTaHUS;

oC - onepauynoHHas cUcTema;

MNP - nepBu4YHbIN NpeobpasoBaTenb pacxoaa;
90C - anekTpoaBmxkyllasi cuna;
OMP - anekTpoMarHUTHbIN pacxogomep.

* % %

* Pacxodomep-cyemyuKk anekmpomacHumHbil «B3JTIET OP» modugbukayuu
«JTaim M» 3apeaucmpuposaH 8 ['ocydapcmeeHHOM peecmpe cpedcme Uu3-
mepeHul P® nod Ne52856-13.

» Pacxodomep-cyemyuKk anekmpomacHumHbil «B3JIET OP» modugbukayuu
«JTaim M» coomeemcmeyem mpebogaHusim TexHUYeCKo20 peasameHma
TamoxxeHHo20 cow3sa TP TC 020/2011 «3nekmpomazHuUmHasi coeMecmu-
MOCMb MEXHUYECKUX Cpedcmey.

* Pacxodomep-cyemyuKk anekmpomacHumHbil «B3JIET OP» modugbukayuu
«Jlatim M» pa3peweH K rpumMeHeHuro 05 ydema mernioHocumersisi 8 8005-
HbIX cucmemax mernsiocHabXeHus.

* Pacxodomep-cyemyuKk anekmpomacHumHbil «B3JIET OP» modugbukayuu
«JTaiim M» pa3peweH K NMPUMEHEHUI Ha Mpou3eo0CmeeHHbIX 0bbekmax 8
coomeemcmaeuu npasusamu rnpomMbiwieHHoU 6esonacHocmu.

* [MpucoeduHumenbHas apmamypa «B3JIET KIMA» coomeemcmeayem mpebo-
8aHUSIM HOpMamueHbIX OOKYMEHMO8.

* % %

YpocTtoBepsioLwme OKYMeHTbl pasMmelleHbl Ha cante www.vzljot.ru
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FTAPAHTUU USTOTOBUTENA

I. U3roToButenb rapaHTupyeT cooTBeTcTBUE pacxogomepoB «B3JIET 3P» mogu-
dukauum «Jlant M» Bcex NCNONHEHNN TEXHUYECKUM YCNOBUAM B npeaernax ra-
PaHTUAHOrO CpOKa, yKasaHHOro B MnacnopTe Ha usgenue, npu cobniogeHun
cnegyroLmx yCrnoBumn:

1. XpaHeHMe, TPaHCMOPTUPOBaHNE, MOHTaX W J3KChJlyatauna wu3genud
OCYLLEeCTBNIAKTCA B COOTBETCTBUN C Tpe6OBaHI/IF|MVI 3KCI'IJ'IyaTaLI,VIOHHOI7I
OOKYyMEHTauUnn.

2. MoHTax n nyckoHanagoyHble paboTbl NpOBeAEHbI crneunannu3npoBaH-
HOW OpraHu3auuen, CoOTPyAHMKM KOTOPOW npownn obyvyeHne Ha npea-
NPUATUN-NITOTOBUTENE, U UMEIOT cepTudmkaTt Ha BbIMOSTHEHNE AaHHOTO
Buga pabor.

II. B cnyyae Bbixoga o6opyaoBaHNSa U3 CTPOS, rapaHTUNHBIA PEMOHT NPOU3BOANT-
Csl B TOJ/IOBHOM WKW pPervoHarnbHbIX CEPBUCHbLIX LIEHTPaxX, aBTOPU3NPOBAHHbIX
no pabote ¢ obopygoBaHMeM TOProBon Mapku BaneTt, npu cobnogeHun ycno-
BUN 3KCnryaTaumMm n TpeboBaHUK, yKa3aHHbIX B 3KCMNyaTauMoOHHOW OOKYMEH-
Tauun.

[ll. U3roToBuUTENb HE HECET rapaHTUMHbIX 06A3aTENbCTB B CNeayoLWwmnX criyvasx:
a) OTCYTCTBYET NacnopT Ha U3aenue;
0) nsgenue nMeeT MexaHMYeckme NoBpeXaeHus;

B) MU3denue XpaHWrocb, TPaHCMOPTMPOBANOCh, MOHTUPOBAIOChL UM 3KC-
nryaTMpoBanocb C HapylleHvem TpeboBaHWI aKcnnyaTauuoHHOW Ao-
KyMeHTauun Ha n3aernve;

r) 610 gonyuweHo 3amep3aHune (nepexod B TBepaoe hasoBoe coCcTos-
HWE) KOHTPONUPYEMOW XNOKOCTU B MPOTOYHOWN YacTun n3genus;

,D,) OTCYTCTBYET UK NOBpEXOEHAa naomoda ¢ Kknemmom rocrioBepuTend,

€) u3genve unu ero coctaBHasi YacTb NoaBepranocb pasbopke unu gopa-
boTke;

X) rapaHTUs He pacnpoCTpaHseTCs Ha pacxodHble MaTepuanbl U AeTtanu,
NUMEoLLME OrPaHUYEHHbIN CPOK CIYyKObl.

WHpopmaumna no cepsBucHomy ob6CryXMBaHUKO NpeacTaBneHa Ha
cante http: www.vzljot.ru B pasgene Cepsuc.
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OBO3HAYEHUE NCMNONHEHUA

O6o03HayeHne TUNOBbIX MUCMONHeHW pacxogomepos «B3JET 3P»
C ucnonb3oBaHnem GyKBEHHO-YMCINOBOroO KoAa nNpyMBeaeHo Ha puc. 1.

PCB- X X X X X X

6es uHgukaTopa - 4
C MHaWkaTopom - 5

1:100 -1
1:250 -4
1:300-5
1:500 - 7

10 Hanu4yuro UHOUKamopa —

rno duHamu4YeckomMy duarnaszoHy —

ro obriacmu fipumMeHeHud u 5 0
omnuyumernsHaiM ooLenpomeblLLNEeHHoe -

0COBEHHOCMSIM nHTepdelic RS-485 - 1
0cobble ycroBus - 5

cTeneHb 3awtl IP68 - 8

o cnocoby MoHmMaxa e “coHpBud” - J1
mpyb6onpoeod ¢hnaHuesoe -®
10 HopmupyembiM rpedesiam +1% - A
donyckaemol nogpewHocmu +2% -B
(8o03moxHa odHa unu dee nosuyuLl) +5% -G
110 HarpasneHUto O8LKEHUS — peBepcuBHOe vcnonHeHve - P

usmepsieMol Xudkocmu

Puc.1. Ctpyktypa OyKBEeHHO-YMCIIOBOro Koga TUMNOBbLIX WUCMOJSIHEHUW 3NeK-
TPOMarHMTHbIX pacxogomepoB moaudukauum Jlant M.

Hanpumep, o6o3HavyeHne APCB-541® BP cooTBeTCTBYET MCMON-
HEeHWIO pacxogomepa:
- ¢ HamnkaTopoM (-5XXX XX);

- BbINOJSTHAIOLEro n3mepeHusa cpegHero o6beMHoro pacxoga B AMHaMu-
Yyeckom guanasoHe 1:250 (-X4XX XX);

- Hannume nHtepdenca RS-485 (-XX1X XX);
- ¢ onaHuesbIM npucoegnHeHnem (-XXX® XX);

- obecneumnBaloLLLEro naMepeHnst cpegHero o6beMHoro pacxoga c Jonyc-
Kaemou norpeHocTbio 2% (-XXXX BX);

- yCTaHaBnnBaemoro B Tpybonposogax ¢ peBepCUBHbLIM NMOTOKOM XWUOKO-
ctn (XXXX XP).

Koandumkauuna, npegensl gonyckaeMblX NOrpewHocTern u guHamu-
yeckme [uanasoHbl BCeX MCMNofiHeHun pacxogomepoB «B3JIET OP»
Moaudumkaumm «Jlant M» npmnsegeHol B MNpunoxenun XK.
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1. OMNCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.

1.1.2.

1.1.3.

1.1.4.

Pacxogomep-cyeTunk anektpoMarHntTHoin «B3JTET OP» moandukaumum
«Jlant M» npegHasHadeH Ana MaMepeHusa cpegHero o6bemMHoro pac-
xoda n obbema ropsiHen n XonogHon BoAbl, ObITOBbIX CTOKOB, a Takke
APYrMx HearpeccuBHbIX 3SIEKTPONPOBOAALLNX XUOKOCTEN B LUMPOKUX
AnanasoHax Temnepartyp v NpoBOAMMOCTEN.

OcHoBHas cepa npumeHeHns pacxogomepos «B3JIET 3P» moandum-
Kaumm «Jlant M» — B cocTaBe TENNOCYETYMKOB, U3MEPUTENBHbBIX CU-
CTEM, aBTOMATU3MPOBAHHbIX CUCTEM YNpPaBMEHUS TEXHOMOrMYecKumMm
npoLeccamn B dHepreTvke, aTOMHOW MPOMbILUNIEHHOCTM, KOMMYHanb-
HOM XO3A1CTBE U T.4.

PaCXO,D,OMepr MOTyT yCTaHaBIIMBaTbCA KakK B MeTalin4eckme, Tak n B
nnacTukoBble (MeTaJ'IJ'IOI'IJ'IaCTI/IKOBbIe) pr6OI'IpOBO,D,bI.

Mo 3aka3y pacxogomepbl MOryT ObiTb HACTPOEHbI 4SS U3MepeHus na-
paMeTpPOB PEBEPCUMBHOMO MOTOKA C BblAayel curHana HanpasneHust no-
TOKa.
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1.2. TexHn4YeCKne xapakTepPUCTUKHU

1.2.1. TexHn4eckme xapakTepucTUKM pacxogomepa npueeneHbl B Tabn.1.

Ta6bnuuya 1
HanmeHoBaHne
3HayeHne napameTpa
napameTpa
1. AnameTp HOMUHANbHbIN
TMNopasmep),
( ), DN 10 | 15 | 20 [ 25 | 32 | 40 | 50 [ 65 | 80 | 100 | 150 | 200 | 300
2. Hanbonbwunin namepsiembin | 2,83 | 6,37 |11,32|17,69 (28,98 (45,28 | 70,75(119,6 [ 181,1| 283 |636,8| 1132 | 2547
gpeﬂﬁ“r'n‘;'/SGbeM”"'” PACXOM. | 3 40+ | 7,64* [13,58*|21,23*(34,78%|54,34*(84,00%|143 5*(217,3*(339,6+(764,1*| 1358* | 3056+
Hauno,
8,9** 14,5 35,4*
3. YyBCTBUTENBHOCTbL Pacxo-
Aomepa no CKOPOCTU NOTOKA, 0,01
Mm/C
4. laBneHune B TpybonpoBo- He 6onee 2.5
ae, Mla ’
5. YpenbHas npoBOAMMOCTb 4
paboyeit xuakoctn, Cm/m He meHee 5-10
6. Temnepatypa pabouen ot Mukyc 10 o 150
»ungkoctu, °C
7. HanpshkeHne nutaHus no- 24 (cm. 1.1.2.4)
CTOSIHHOro TOoKa, B T
8. NoTpebnsiemas MOLLHOCTb,
BT He Gonee 5
9. CpepHsist HapaboTka
Ha OTKas, 4 100 000
10. CpeaHuin cpok crny0bl, 12
ner
NMPUMEYAHUA:

1. B Tabnuue npmBegeHbl 3HaveHus Hanbornblero o6 bEMHOro pacxoaa

ana cnegyrwmx 3HaYEeHUN CKOPOCTHU MNMOTOKaA pa6oqe|7| XNOKOCTU:

- 5 M/c — 3Ha4yeHuss pacxoga OTMEYEHbl CMMBOMAMU «**»; OTHOCATCA K
pacxogomMepaMm CcO chneunanbHbIMU  KOHCTPYKTUBHBIMU - 3fIEMEHTaMM

(BCTaBkamu), CyxarolmmMm NPoOXogHoe ceyYeHne NPOTOYHOM YacTu (CM.
puc.b.8 MNMpunoxenus b);
- 10 m/c — 3Ha4eHus pacxoga 6e3 NomMeToK;

- 12 Mm/c — 3HayeHus pacxoda OTMEYEHbl CMMBOJSIOM «*»; OTHOCATCS K
pacxogomepam ucnonHeHun IPCB-XX5X (ansa ocobbix ycnosuin npume-

HeHus).

2. 3HayeHUs M3mepsieMoro pacxoga Ansi TUNOBbLIX WUCMOMHEHWUIA pacxo-

Aomepa npueeaeHsl B Tabn.A.1.
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1.2.2.

Pacxogomepbl ncnonHeHnn SPCB-5XXX (¢ nHamnkatopom) obecneyn-
BalOT XpaHeHne pe3ynbTaTtoB paboTbl B apxmBax:

- yacoBoM — 1440 3anucen (60 cyTok);
- CyTo4YHOM — 365 3anucen (1 ron);
- MecsiyHOM — 72 3anucu (6 ner).

1.2.3.

1.2.4.

1.2.5.

Takke n3aMeHeHue Bcex MeTposiorM4yeckn 3HaYuMMbIX MapameTpoB
pacxogomepa hUKCUpyloTCcsa B XXypHane cobbiTui. nybuHa xypHana —
3000 3anucen.

[NMTenbHOCTb XpaHEeHWUsi apXMBHbIX AaHHbIX U AaHHbIX B XXypHane
COObITUI MPU OTCYTCTBUM NUTAHNUSI — HE MEeHee roaa.

B pacxogomepe npegycMoTpeHa cucTtema AMarHOCTMKM OTKa3oB U He-
LUTATHbIX CUTyaLWi, BO3HUKaOLLMX B NpoLecce paboTbl U CBA3aHHbIX C
TakMMK pakTopamu, Kak onycToweHue TpybonpoBoga, Bo3gencTBue
BHELLUHEro MarHUTHOro Mons, 3arpsi3HeHne 3NeKTPoaoB.

MuTaHme  pacxogomMepa  OCyWecTBnseTcs  cTabunuanpoBaHHbIM
Hanps>KeHMEM 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 BTOpuYHOro nutaHus (MBI1), noctaBnsiemoro no 3akasy ([Mpu-
noxexuve ).

Pacxogomep cootBetctByeT TpeboBaHuam MOCT P 52931 no ycrtoun-
YNBOCTU:

K KnMMaTuU4eckuMm Bo3gencTBuaM — rpynne B4 (ananasoH TemnepaTtyp
okpyxatowen cpeabl ot 5 go 50 °C, oTHocuTenbHas BaXHOCTb He B6Oo-
nee 80 % npu TemnepaTtype ao 35 °C, 6e3 koHaeHcaumm Bnarn);

- K MEXaHU4YeCcKuM Bo3aencTaumam — rpynne N2;

- K aTMocepHOMY faBneHuto — rpynne P2.

1.2.6.

CteneHb 3awmTbl pacxogomepa cooTBeTcTByeT kogy IP65 wnu
IP68 no TOCT 14254.

Bua v maccorabapuTtHble xapakTepuCcTUKM pacxogomepa npuseneHsl B
MpunoxeHun b.
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1.3. MeTponornyeckne xapakTepuUCcTUKHU

1.3.1. Tpegensl gonyckaeMblX OTHOCUTEMbHbBIX NOrPeLHOCTEN TUMOBbLIX UC-
nosiHeHun pacxogomepos «B3JIET OP» npu unamepenun cpegHero
obbemMHoro pacxoga (obbema) He npeBbiwawT + 2% B AManasoHax
pacxoaoB, NpMBEAEHHbIX B Tabn.2.

Tabnuua 2

VcrnonHeHve [nanasoH n3mepsemMoro cpegHero 06 bEMHOro pacxoia *uakocTu

pacxogomepa
npy NPSIMOM HanpaBfieHUN NOTOKa npu o6paTHOM HanpaBreHUn NoToKa

OPCB-X4XX B ot 0,004-QHanb go QHanb (1:250) ot 0,01-QHanb go QHanb (1:100)

OPCB-X4XX BP | o1 0,004-QHaunb go QHaunb (1:250) | ot 0,004-QHanb go QHaunb (1:250)

OPCB-X7XX B ot 0,002-QHaunb go QHaunb (1:500) ot 0,01-QHanb go QHanb (1:100)

OPCB-X7XX BP | ot 0,002-:QHaunb go QHaunb (1:500) | ot 0,002-QHanb go QHaunb (1:500)

1.3.2. lNpepenbl gonyckaeMon OTHOCUTENbHOW MOrpeLlHoOCTM perncrpauum
BpeMeHun HapaboTkn — He bonee = 0,1 %.

10
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1.4. CocTaB

KomnnekT noctaBku pacxogomepa npmeeaeH B Tabn.3.

Tabnuua 3
HanmeHoBaHue Kon. Mpum.

Pacxogomep 1 Mpum. 1, 2
NCTouHMK BTOPUYHOro nutaHms =24 B 1 Mo 3akasy
Moaynb akTUBHOIO pexuma yHuBepcarnbHbIX BbIXOA0B 1 Mo 3akasy
Apantep curHanos USB-3OP 1 Mo 3akasy
Apantep curHanos USB-RS232\485 1 Mo 3akasy
Macnopt 1

KomnnekT akcnnyaTaunoHHOW 4OKYMEHTauun B cocTaBe:

- PYKOBOACTBO NO 3Kcrnyartaumu Mpum. 3

- UHCTPYKLUUNA MO MOHTaXy

NMPUMEYAHUA:

1. cnonHeHne n Tunopasmep pacxogomepa — B COOTBETCTBUM C OOLLUM
3aka3oMm. Pacxogomepbl mcnonHeHun IPCB-X45X, -X75X noctaens-

l0TCS MO OTAENbHOMY 3aKasy.

2. [pwn BbiNycke 13 NpoM3BOACTBA BbINOIHAETCA TUNOBas HacCTpoMKa pac-
xogomMmepa. TunoBble 3Ha4YeHUS1 YCTaHOBOYHbLIX NapaMeTpoB NpuseaeHbI
B NpunoxeHun A 4actun Il HacTosiwero pykosogcTsea. 1o 3akasy moryT
ObITb 3afaHbl Apyrve 3Ha4yeHusi napameTpoB HACTPONKM.

3. JkcnnyaTaumoHHaa JOKYMeHTaumna 1 KapTbl 3aKka3a Ha JaHHoe nsgenve
W OpYryro Npoaykumio, Beinyckaemyto ovpmon «Banet», pasmeLleHbl Ha

cante no agpecy www.vzljot.ru.
Tam e pasmeLLeHbl NporpamMmmbi:

- «YHMBepcanbHbIi NPOCMOTPLLMK», BKIIOYAKOLWMA B CBOWM COCTaB nakeT
MOHUTOPOB «MoHuTOp J1lanT M» pasnuyHbix Mogndurkaumn ons paboTol

¢ npnbopom no uHtepdgency USB unm RS-485;
- «YTeHne xypHanoB NnpnbopoB» — AN NPOCMOTPA XKypHarna cobbITUiA;

- npunoxexne «Jlant M NFC», yctaHaBnusaemoe B cmapTdoHbl ¢ OC
Android — gns paboTbl ¢ pacxogoMepamu, OCHaLWEHHbIMU TPaHCMOH-

aepom RFID.

11
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1.5. YcTpoucTtBo u paboTta

1.5.1. MpuHUMN paboTbl

MpuHUKMN paboTbl anekTpomarHMTHoro pacxogomepa (OMP) ocHo-
BaH Ha uM3MepeHun anektpoasmxywien cunbl (3OC) nHaoykuumn, BO3HK-
Katowen B obbeme 3neKTponpoBOAsLEN XUAOKOCTU, OBUXYLLENCS B
MarHWTHOM rorne, cOo3[aBaeMOM 3fEeKTPOMarHMTHON CUCTEMOW BO
BHYTPEHHEN NonocTn NPOTOYHOW YacTu NepBUYHOro npeobpasosaTens
pacxopga (puc.2).

. ES
Kanan MNP
74

e —

O O
Waveperune S0C nHaykumm

MuraHme obmoTOK
9NEKTPOMarH1ToB

B — sekmop macHUMHoOU UHOyKUUU;
E — eekmop anekmpodsuxyuwet cunbi (34C) uHdykuyuu;
V — BEKMOP CKOPOCMU XUOKOCMU;

[P — nepsuyHbIli npeobpaszosamers pacxoda.

Puc.2. Cxema aneKTpoMarHMTHOro Metoaia MU3aMepeHust pacxopaa.

MepBunyHbIM NpeobpasoBaTtenb pacxoga (MMNP) npeacraensaeT co-
0ol nomnbin MarHUTONPOHMUAEMbINA LMANHAP, BHYTPU KOTOPOro npoTe-
KaeT KOHTponupyemas XuakocTb. CHapyXu umnuHgpa pacnonaratTcs
OOMOTKM anekTpomMarHuta. VsHyTpy uunuvHAp NOKPbIT 3NeKTpon3ons-
UMOHHBIM MaTepuanoMm WNun BbINOSIHEH LENMKOM u3 Hero. [na cbema
N3MEPUTENbHOrO CUrHana B CTEHKax UunuvHapa gnameTparnbHO pacno-
NOXeHbl ABa 3NeKTpoAa, KOHTAKTUPYHLWME C KOHTPONUPYEMOKW XUOKO-
CcTblo. MaTepuan anekTpoaoB — HepXxasetowwas ctanb 12X18H10T.

OO0C wHaykumn E nponopuuoHanbHa cpefHen CKOpOCTU MOToKa
XNOKOCTU V, pacCTOAHUIO Mexay anekTpogamu d (BHYTpeHHemy aua-
MeTpy NepBUYHOro npeobpasoBaTtens) U MarHUTHOM NHOYKUMK B:

E=k-B-d-v,

roe kK — KoamumneHT NPoNopLMOHaNbHOCTMU.

Ana gaHHoro tunopasmepa OMP B 1 d — BeNMYMHbI NOCTOSAHHbIE.
3HayeHne J[C He 3aBMCUT OT TemnepaTtypbl, BA3KOCTU U NPOBOAMMO-
CTW XNOKOCTM NPU YCNOBUKN, YTO NPOBOAUMOCTb MpEeBbLILLAET 3HaYeHne,
yKa3aHHOe B TEXHUYECKUX XapaKTepucTuKax.
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C yyeTtom cbopmynsl ana S0C uHaykunmn pacxon Q onpepenseTtcs
cnegyrowmnm obpasom:

2
n-d v n-d E
4 4.k-B

O6bem xuakocTtun V, npoweawen yepes MNINP 3a nHTepean Bpeme-
Hu T, paccunTbiBaeTcsa no oopmyne:

Q:

T
V= [Q(t)dt.
0

1.5.2. YcTponcTBO pacxogomepa

1.5.2.1. Pacxogomep-cyeTyunk anekTpoMarHnTHeln «B3JIET OP» (puc.3) cocto-
T W3 3NEeKTPOMarHMTHOrO MnepBMYHOrO npeobpasoBaTensd pacxoda
(MMP) n BTOpMYyHOro npeobpasoBaTenss — MUKPOMPOLIECCOPHOIo U3Me-
putenbHoro 6noka (UB).

Pacxopgomep
U3meputenbHbIN 6ok
" Wnaukarop |
-------------T ------------ =
Moayne {0k} D RS-485 A >
uHTepdencop - - pantep
b i Al I P USB-RS232 485 | > USB
P YHugepcanbHbili 8bix0d Net
Moaynb 06paboTku - YHusepcanbHbill 8bixod Ne2
<>- ----------- bl
UART
AdA Ll AMSNTEE lqp- USB
nne
G ~2208 507y
@ BN (¢——
=24B

UBIT — ucmo4YHUK 8mopu4YHO20 NMuUMaHusi;
OK — onmuyeckasi KHorkKa;
TP — nepsu4HbIl npeobpasogamerb pacxooda.

Puc.3. dyHKUuMOHanNbHaa cxema pacxogomepa.

M3meputenbHbIn 60K coaepXnt Moaynb 06paboTkn U Moaynb UH-
Tepdencos (no 3akasy).

1.5.2.2. Mogynb 0o6paboTkmn obecneymBaer:

- NUTaHne 0OMOTOK SNEKTPOMArHuTa;

- Nnpuem n obpaboTky nameputensHoro curHana (3AC mHaykuum), onpe-
AerneHne 3HavyeHnsa cpegHero o6bLEMHOro pacxona;

- npeobpasoBaHne N3MEPEHHOro cpegHero obbeMHOro pacxoga B Mo-
cnegoBaTenbHOCTb BbIXOL4HbBIX MMMYFbCHO-YACTOTHbLIX CUTHANOB;

- onpefeneHne HanpasfieHUs NOTOKa M Bblgady CUrHana HanpasieHust
NnoTOKa B BUAE YPOBHS NTOrMY4ECKOro curHana;
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- YNpaBreHne NHOMKaTopoMm (Mpu Hanuuum);
- HakonneHne obbema 1 BpeMeHu HapaboTKn HapacTarLUM UTOTOM;
- AMarHocTuky paboTtbl Nnpnbopa;
- XpaHeHe YCTaHOBOYHbIX AAHHbIX M NapaMeTpPOB HAKOMNMEHUS, a TaKkke
MX 3aLnUTy OT HECAHKLMOHNPOBAHHOIO JOCTYNa.
Mo 3aka3sy nameputernbHbIi 610K MOXET CHabXaTbCAa UHOMKATOPOM
N ONTUYECKOMW KHOTMKOM.

1.5.2.3. Ha mogyne nHtepdencoB pasmelleH TpaHcnoHaep 6nvkHero paguyca
pencteus (RFID), nogpepxusatowmin TexHonorno NFC B cootBeTCTBUM
c ISO 15693.

1.5.3. YpoBHM fOoCcTyna

B pacxogomepe npeaoycMoTpeHbl TPU YPOBHS AOCTyna K yCTaHo-
BOYHbIM M KanMbpoBOYHbIM NapameTpam. YPOBHM JOCTYNa OTNMYaloTCs
COCTaBOM WHAMUMPYEMOW Ha gucnnee (npyv ero Hanu4um) nHgpopma-
U1K, BO3MOXHOCTSAMM MO U3MEHEHUIO YCTaHOBOYHbIX, KannbpoBOYHbIX
napameTpoB pacxogomepa u obosHavaroTcs kak pexumsl HACTPOW-
KA, CEPBUC n PABOTA.

HasHauyeHne peXxnmoB:
- HACTPOWIKA — pexuM HacTpOMKM 1 NOBEPKY;
- CEPBUC — pexxum noaroToBKu K aKcnnyataumm;
- PABOTA — akcnnyaTauuoHHbIA pexnm (pexum nornb3oBatens).

MogpobHoe onucaHne pexumoB paboTbl npuBegeHo B 4Yactu |l
HaCTosILLEero pykoBOACTBA.

1.5.4. BHeluHue cBA3MN
1.5.4.1. YHuBepcanbHble BbIXOAbI

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

NMPUMEHAHVE. B pacxogomepax O3PCB-4X8® wucnonbayetcsa
TONbLKO YHMBepcanbHbin Boixog Ne1.

Pexum paboTbl, Ha3HavyeHMe, a Takke napameTpbl paboTbl BbIXO-
AOB 3aJaloTcs NporpaMMHO Mpu Bbinycke u3 npoussoacTtsa. [1pn Heob-
XOOAMMOCTM OHW MOryT OblTb U3MEHEHbl Ha O0ObekTe nNpu BBOAE B 3KC-
nnyatauuto. MNogpobHoe onncaHuMe Ha3Ha4YeHuKr, PEXMMOB paboTbl U
HacTpanBaeMbIX NapamMeTpoB YHMBEpPCasbHbIX BbIXOAOB NpuBEAEHbl B
yacTu |l HacToswero pykoBoacTBa.

na obecneyeHus conpaxXeHna C pas3sindHbiMKU TUNMAMU TMPpUEeMHN-
KOB CUrHamna nntaHne OKOHEeYHOro Kackaga YHMBepcCaribHOro BbixoOa
MOXET OCYLWLECTBIIATbCA KaK OT BHYTPEHHEro UCTOYHUKa — aKTUBHbIN
pPeXnm pa6OTbI, Tak N OT BHELIHEro UCTOYHMKA — NaCCUBHbIN pexunm.
Mo YMOJTHaHUIKO OKOHEYHble KaCKadbl yHUBepcCallibHbIX BbIXO40B pa6o-
TalT B NACCMBHOM pPEXUNME.

14
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Mpn HeobxoaMMOCTM MCMNONb30BaHNA YHMBEPCAlbHbIX BbIXOAOB B
aKTUBHOM pexunme cneayeT nepeBecTtu nepekntoyvatenn SK1 n SK2 Ha
moayne obpaboTtkm B nonoxeHne «ACTIVE».

B pacxogomepax ¢ moagynem obpabotku LWKC[.408843.005 noa-
KMoYeHne HanpshKeHUs NUTaHUS BHYTPEHHEro UCTOYHMKA K OKOHEYHO-
My Kackagy BbINOIHAETCSA YCTaHOBKOW Ha Moaynb 06paboTkm JONONHK-
TENbHOrO MOAYNSA aKTMBHOIO peXmma YHMBEpCamnbHbIX BbIXOOOB
(pnc.B.176).

CxeMbl OKOHEYHbIX KackagoB W OMucaHue WX pexumoB paboThbl
npuseneHbl B [NpunoxeHun B.

PekomeHgaummn no BbIGopy pexmmoB paboTbl YHMBEPCArbHbIX Bbl-
X040B pacxogoMepa npu NOAKMHYEHUN K PasfiMdHbIM UCMNOMHEHNUSM
Tennosbluucnutens «B3JIET TCPB» npueeaeHbl B [Npunoxenun .

[AnvHa NnuHUKM CBA3K NO yHMBEpPCasibHbIM BbIXOA4aM B UMMYFbCHOM U
4acTOTHOM pexumax — o 300 m.

3HayeHns1 yCTaHOBOYHbIX MapaMeTpoB MpW BbINyCcKe N3 NPOU3BOA-
cTBa npusefeHbl B [NpunoxeHun A yactu |l HacTosLWwero pykoBoacTsa.
Mpn HeobxoaAMMOCTU B KapTe 3aka3a MoryT ObITb yKa3aHbl Apyrne 3Ha-
YeHus1 NnapaMeTpoB.

[Ana peaakTMpoBaHUA 3HAYE€HUIW YCTaHOBOYHbLIX NapamMeTpoB pac-
xogomMmepa Ha 06bekTe HeEOOBXOANMBI:

- agantep curHanoB USB-3P (nocTtasnseTca no 3akasy);

- apantep curHanos USB-RS232\485 (onst ucnonHeHun ¢ nHtepdencom
RS-485 — noctaBngeTtcsa no 3akasy);

- nporpammHoe obecneveHne «MoHuTop Jlant M, Bepcus 1.07» — npu
KoMmnnektTauumn pacxogomepa mogynem obpadotkm LLIKC[.408843.024;

- nporpaMmHoe obecnevyeHne «Monutop B3JIET OP Jlant M
41.85.15.55» — npu KoMmnnekTauyuu pacxogomepa moaynem obpaboTkm
LWIKC[.408843.005;

- nporpammHoe obecneyeHne «MoHutop Jlant M (RTC), Bepcusa 1.04
unn 2.3 — nNpu KOMNMeKTaumMm pacxogomepa moaynem obpaboTkm
LWIKCO.408843.055.

MoakntoyeHne agantepa curHanos USB-3P nponsBoantcs B COOT-
BeTCTBMM C lNMpnnoxeHnem b MHCTPYKUMM MO MOHTaXYy.

1.5.4.2. NFC-unTepdeiic

Mo 3akasy pacxogoMep MOXET oOcHawaTtbCa Moaynem c
RFID-meTkon (kpome ucnonHeHun 3PCB-4X8® n pacxogomepoB ¢ MO-
aynem obpaboTtkm LLWKCO.408843.005), 4TO No3BONSAEeT CYUTbIBATh Te-
KyluMe M3MEPEHHbIe 3HAYeHUsI pacxoda, apXMBHblE U YCTAHOBOYHbIE
AaHHble pacxogomMmepa. CuuTbiBaHME BO3MOXHO C MCMOMb30BaHWEM
cmapTdoHOB Ha 6a3e onepaumoHHon cuctemMbl Android ¢ nogaepkkom
TexHonorum NFC.

NMPUMEYAHWME. B pacxogomepax, U3aMeputenbHbIn 610K KOTOPbIX
BbIMOSIHEH B MEeTannM4eckoM Kopryce C BHELUHEW OTKUAHOW KPbILUKOW
(pnc.Bb.12), cuntbiBaHne gaHHbIx N0 NFC-nHTEepdency BO3MOXHO TOSb-
KO MpM OTKPbITON BHELUHEN KPbILLKE.
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CooTBeTcTBYlOLLIEE NPOrpamMMHOe obecnevyeHne OOCTYMHO Ha cau-
Te vzljot.ru. MoagpobHoe onucaHme mcnonb3oBaHus TexHonorum NFC
Ansa paboTbl C pacxogoMepom npueegeHo B YacTtu |l HacToswero py-
KOBOACTBA MO 3KcnnyaTauuu.

1.5.4.3. HTepdenc RS-485.

NHTepdenc RS-485 (puc.b.19) nossonsieT nony4atb MHpopmaumto
06 namepsieMblX U yCTaHOBOYHbIX NapamMeTpax, a Takke moanduumnpo-
BaTb JOCTYMHblE YCTAHOBOYHbIE NapamMeTpbl.

UHTepdenc RS-485 noppepxusaetr npotokon ModBus (RTU
ModBus n ASCII ModBus) n obecneunBaeT cBsA3b No kabento B rpynne
N3 HECKONbKMX abOHEHTOB, OOUH U3 KOTOPbLIX MOXET ObITb NepcoHarb-
Hbin komnbtoTep (MK), npyn gnnHe nuHum ceasm go 1200 m. CkopocTb
obmeHa ot 9600 go 115200 boga.

MoakntoyeHne Kk pacxogomepy no uHTepdgency RS-485 Bo3aMOXHO
C ncnosb3oBaHueM npeobpasoBatensa nameputensHoro «B3JIET AC»
(apanTepa curhanos) ucnonHeHns USB-RS232\485.

B pacxogomepax ucnonHeHun IPCB-4X8®, OPCB-5X1X nHTep-
denc RS-485 yctaHaBnuBaeTcsi B MOAYSb MHTEPdENCOB MO ymMon4a-
HUIO, B pacxogomepax ucrnonHeHnn SPCB-5XXX — no 3akaay.

1.5.4.4. NHomkauma

MN3ameputenbHaa wuHpopmMmaumMss B pacxogomMepax UCMONHEHUN
OPCB-5XXX BbIBOAUTCA Ha rpadouyeckui XXUOKOKPUCTANINYECKUA UH-
ankatop (puc.4), nmerowmin BctpoeHHyto noaceeTky. KKWU obecneumn-
BaeT BbIBOA [BYX CTPOK andaBuTHO-UndpoBon nHdopmaumm npu 16
cumBonax B ctpoke. Ha XKW pacxogomepa MoryT BbIBOOUTBLCA U3MeE-
psieMble napameTpbl U coobuieHnst 06 owmnbkax.

EouHnubl namepeHnsa n paspsgHoOCTb MHAMUMPYEMbIX NapamMeTpoB
npusegeHbl B Tabn.4.

Tabnuua 4
HanmeHoBaHne Kon-Bo 3HakoB NHONKaunn
O6o3HayeHune En. uam.
napameTpa uenas yactb | ApobHas Jyactb
HUN OO BLEMHbIN
Cpen obwe M3/4, n/MUH no 10 3
pacxon
MMapHbI 06bem
Cymmap obve M3, n ao 9 3
(HapacTarLWnmM UTOrom)
O6bem npsamoro notoka 3
M°, n oo 9 3
(HapacTarLwnmM UTOrom)
O6bem obpaTHOro noToka 3
M°, n oo 9 3
(HapacTarLwmnm UTOrom)
Bpems H TKN
be apabo yac, MUH no 10 2
(HapacTarLwmm NTOrom)
KoHcTaHTbl NnpeobpasoBaHns ) 05 4
YyHMBEpCasbHbIX BbIXOO0B A
MeTponornyeckue koagpdu-
P P . no 3 6
LUMEHTDI
KOHTpOnbHbI MMbl bl U
KCB, KCr OoHTpON ecy 6a3 ) 6 )
nporpaMmmbil
TekyLwm Tau
Harta Bpewms ekyline nara yac, MUH 2 -
Bpemsi
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NMPUMEYAHNA:

1. 3HayeHne pacxoga npu obpaTHOM HanmpaBfeHMM NOTOKA, a Takke OT-
puuaTtenbHble 3Ha4YeHna cymmapHoro obbema M obbema obpaTHoro
NoTOKa MHAMLUMPYIOTCA CO 3HAKOM MUHYC.

2. CymmapHbIi 06bem onpenenseTcs Kak cyMma o6beMOB, HAKOMMEHHbIX
npy NPSAMOM (NONOXUTENBHOM) U obpaTHOM (OTpuUaTenbHOM) Hanpas-
NeHWsX NoToKa, C y4eTOM 3HaKa HanpasrieHMs NoToKa.

3. Nocne nepenonHeHnss cHeTyMKa HaKoMMEHNA COOTBETCTBYHOLWErO 06b-
eMa VHAMKaLuMs NpoaoIHKaeTCAa C HyNeBOro 3Ha4YeHus.

Kombl HelLTaTHbIX EonHnua
cuTyauui U3MEPEHUS]
Q WU n
V+ = 578423

/
O6o3HaueHve amepeHHoe
napameTpa 3Ha4yeHue

Puc.4. PaameweHune nicpopmaLmm Ha MHAMKaTOpe pacxoagomepa.

B pacxogomepe peanusoBaHa aBToMaTndeckass CMeHa MHOMKaUu.

Habop nHanuupyembix napameTpoB, eauHULbI U3MEPEHUS, Nepuos
WHOMKaUMN, a Takke oTceyka No MHAMKAUUK MOryT yCTaHaBnvBaTbCs
no 3akasy npw BbiNycke M3 NPOU3BOACTBA UNU Ha 0b6bekTe (Kpome uc-
nonHeHnn IPCB-5X8®) npn BBOAE B aKCnnyaTauuio.

MapameTtp Mepuoa nHAnKauum (Bpemsi otobpaxkeHuss ogHoro na-
pameTpa nNpu aBTOMATMYECKOM MEPEKITOYEHNN UHOMKAUMN) 3adaeTcs
nporpammHo B npegenax ot 1 go 100 ¢, TMNoBoe 3HayeHuMe npu no-
cTaBke — 3 C.

B wncnonHeHusx npubopa C yCTaHOBMEHHOW OMTUYECKOW KHOMKOW
(cm. puc.b.11) BO3MOXHA NpUHYyAMTENbHAA CMEHA UHOMKALNN.

Mcnonb3oBaHMe ONTUYECKOM KHOMKU MMeeT cregytowme ocober-
HOCTMW:

- KHOMKa paboTaeT «MedneHHo», T.e. ee KacaHue nanbuemM AOJMKHO
AnuTtbes 6onee 1 cekyHAabl;
- KHoMnka cpabaTbiBaeT Npu OTBEAEHUN NanbLa OT KHOMKW;

Ecnn ontnyeckasa KHOMka HE UCNONb3YeTCs, TO NEPEKNIOYEHNE UH-
AVKaunmn nponcxoamT aBToMaTUYECKU, C 3a4aHHbIM NEPUOLOM.

Mpn Hanuunn HewTaTtHOM cuTyaumm B paboTe Tpybonposoaga mnm
HeucnpasHOCTM NpmMbopa B NepBON CTPOKe MHAMKaTopa oTobpaxatoTcs
COOTBETCTBYHOLWME cnumBObI (puc.4). OnucaHne cMMBOMOB NpyUBeaeHO
B 4YacTtu Il HacTosLLero pykoBoacTsa.

1.5.5. Perncrtpauus pesynbtaTtoB paboTbl

Pesynbtatbl M3MepeHUr U BblMUCNEHUN 3anUCbIiBAlOTCA BO BHYT-
peHHne apxuBbl Npnbopa: YacoBOW, CYTOYHbINA, MECSYHbIN C rNyOMHON,
npueegeHHom B n.1.2.2.

CTpyKTypa apXuBHOW 3anucu:

- BpeMs 3anucy;
- V+, 06beM ansa npsaMoro HanpaeneHus NoToka HapacTarLwmMm UTOrom;
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- V-, 06bem ana obpaTHOro HanpasneHnsa NOTOKa HapacTalLwmMM UTOroM;
- obwee Bpema paboTbl npndopa;

- BpeMs Hannuusa HC 3a nHTepBan apxmBupoBaHus;

- hbnarn HC, BO3HUKaBLUMX 3a MHTEPBAas apXMBMPOBaHWS;

- KOHTPOSbHAsA cyMma 3anucu.

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

B mncnonHeHnax 3PCB-5X1J1/® cunTbiBaHMe apxMBOB TakKe BO3-
MOXHO no wuHTepdency RS-485 ¢ nomowbio npeobpasoBaTtens
USB-RS232\485 vnn noboro ctaHaAapTHOro KoOHBepTopa uHTepdelnca
RS-485.

B wucnonHeHnsix npubopa C YCTaHOBIEHHbIM TPaAHCMOHAEPOM
onwxkHero paguyca genctesus (RFID) cunTtbiBaHne apxXxnmBoB BO3MOXHO C
MOMOLLIbIO CMapTdOHa C YCTAHOBMNEHHbIM npunoxeHnem «MoHUTOP
JTant M NFC», ncnonbeaysi nutepdenc 6ecnposogHomn ceasn NFC.

1.5.6. CepBUCHbIEe PYHKLUMN

B pacxogomepe nmeeTcs BO3MOXHOCTb YCTAHOBKM OTCEYEK CHU3Y
Nno U3MEPEHMIO pacxoa B NpoueHTax oT 3HadeHus Quaxc: Mo HapacTa-
Huto, Mo yobiBaHUIO, a Takke OTCeYKM NO MHAUKATOPY, a Takke pe-
anusoBaHa yHKLMA 06paboTKM M3MEPUTENBHOIO CUrHana ¢ NOMOLLbIO
dwunbTpa 1 aganTMBHONO anropMtMa aBTomaTa YCTaHOBKM pacxoaa.
KoHcTaHTa chmnbTpa curHana pacxoga M napameTpbl aBTomMarta ycTa-
HOBKWM pacxofa onpefensiT Bpems peakuun npubopa Ha U3MeHeHue
pacxofa.

B pacxogomepe gmMarHoCcTUpyeTcs HewTaTHas cuTyaumns No Kpute-
puto «nyctas Tpyba» npu npesBbILUEHUN YPOBHSA 30HAMPYIOLWErO CUrHa-
na, nogaBaeMoOro Ha 3fekTpoAbl, Hagd MOPOroBbIM 3HAYEHUEM, 3anu-
CaHHbIM B pacxo4oMep no pesynbTaTam KannmbpoBku Ha nNycTom Tpybo-
nposoge. [loporoBoe 3HayYeHWe curHana paccyMTbiBaEeTCA Kak coTasi
YacTb OT 3TANIOHHOMo (KanMbpOBOYHOrO) U OTOBpaXkaeTcsa B NpoueHTax
B nporpamme «MoHuTtop Jlant M».

MoapobHoe onncaHne HacTPoOeK CePBUCHBIX PYHKLMIA NPpUBEAEHO B
yactu |l HacTosdLero pykoBoaCTBa.
1.5.7. KoHCTpYyKUMA

1.5.7.1. MNMpoToYHasa YacTb pacxogoMepa B 3aBUCUMOCTM OT BuAa npucoeauHe-
HMS K TpybonpoBoay, BbINOMHSAETCS B ABYX KOHCTPYKTUBAX:

- 6esdnaHuesBon, nog npucoeanHeHune tuna «caHasuy» (DN10-DN150),
korga lNIMNP ¢ noMoLLbO WNUMeK 3aXumaeTcs Mexay ABYMS driaHuamu,
npuBapeHHbIMU K KOHLaM TpybonpoBoga B MecTe Bpe3KuM pacxogome-
pa;

- donaHuoBaHHon (DN20-DN300), korgaa donaHubl MNP kpenatca 6onTa-
MM K OTBETHbIM ¢priaHuam Tpybonposoaa.

KOHCTPYKTUB NPOTOYHOM YacCTW yKa3blBaeTCs B KOHUE 0603Ha4YeHns
NCnonHeHus pacxogomepa Oykson: J1 — nog npucoeguHeHve Tuna
«C3HABUYY, ® — donaHLOBaHHbIN.
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1.5.7.2.

1.5.7.3.

NcnonHeHna JOPCB-4X8® u3rotaBnmMBalTCA TOMbKO C praHuo-
BaHHOM NPOTOYHOM YacTblO.

MpoToyHasa YacTb pacxogomMmepa nonHonpoxogHas. [Ana obecneve-
HUSA M3MepeHns Marnbix pacxonos (Tabn.1) cHabxaeTca cneunanbHbIMU
KOHCTPYKTUBHbIMW 3fieMeHTamMu (BCTaBkamu), Cy>KalowuMu NpoxXogHoe
ceyeHue II1P (cm. puc.b.8).

BHyTpeHHsis noBepxHocTb [P doytepyeTtcs roponnactom, nudo
MNP nonHOCTbIO BbLIMNOMHAETCS M3 BbICOKOMPOYHOIO TEPMOCTOMKOrO
nonumepa.

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

Ha Topuesble nosepxHocTtu MNP ¢ dyTepoBkon ¢prtoponnactom ans
npefoxpaHeHus ee B rpoLecce MOHTaxa M aKcnnyaTtauum yctaHasnm-
BalOTCHA 3alUMTHble KOfbLa M3 Hepxasetwlen ctanu. [JuameTtpbl 3a-
LWNTHBIX Koney npu ncnosnb3oBaHun cdnaHues no NOCT 33259 ucnon-
HeHus F obecneymBaloT COOCHOCTb BHyTpeHHero kaHana MNP n otBeT-
HbIX oraHLEB.

3awmnTHble Konbua naHLOBaHHBIX Pacxo4oMEpPOB AOMNOSNHUTENb-
HO CHabXeHbl 3a3eMnsaLWUMK nenecTkamm, obecnevnBaloLMm 3rek-
TPUYECKMA KOHTAKT pPacXo4OMEpPOB C U3MEPSEMOW XWOKOCTbIO MNpu
YCTaHOBKE UX B MfacTMKOBbIE (METannonacTnkoBble) TpybonpoBoabl.

1.5.7.4. \ameputenbHbIn BNOK MOXET cogepaTb OgHY Wi ABe nevaTHble nna-

1.5.7.5.

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

MnaTta moaynst o6paboTkn pasmellaeTca B Koprnyce U3Meputesb-
Horo 6roka, a nnarta Moayns UHTepdencos ¢ UHAMKATOPOM (Nnbo Ges
MHOMKaTOpa) — B KpbilKe Kopnyca (NMueBOW NaHenn) namepuTensHoro
6noka. Mexay cobon nnaTtbl COEOUHSATCA CUrHANbHbBIM LWNENdOM.

[Ansa ynpaBneHns ypoBHSMU OOCTyNa K YCTAHOBOYHbIM U Kanubpo-
BOYHbIM MapamMeTpam pacxogomepa nnarta moayns o6paboTkm moxet
cHabxaTbcst NMMBO KOHTaKTHbIMM Mapamu, NMbo KHomnkamu (MuKpone-
pekroyaTensamm).

[lononHuTensHO Ha nnaTy mMoaynst obpaboTku ycTaHaBnvBaeTcs
3aLLUMTHBIN 3KpaH, KOTOPbIN KPENUTCS OBYMS BUHTaMU K 3aHEN CTEHKe
kopnyca moayns. MNpu atom obecneynmBaeTcsi CBOOOAHbLIA AOCTYyN K
KOHTaKTHbIM Mapam (KHOMkam) paspelueHus moaudukaumm kannbpo-
BOYHbIX 1 CEPBUCHbIX MapaMeTpPOB.

B pacxogomepe ¢ mogynem obpaboTtkm LLKCA.408843.005 aHano-
MYHBbIN 3alUMNTHBIN 3KpPaH 3aKpbiBaeT KOHTaKTHYK napy paspelueHus
Moandukaumm KanubpoBOYHbLIX napameTpoB (puc.66). K KoOHTakTHOWm
nape paspeleHns moaudukaumm cepBUCHbIX NapameTpoB obecneyn-
BaeTcs cBOOGOAHLIN AOCTY.

Kopnyc uameputenbHoro 6rnoka, BbINOMHEHHbIA U3 MeTanna, cHabXeH
ABYMS! KpbILUKaMMU:

- BHYTPEHHEN, aHanornMyHom no KOHCTPYKLUMM KPbILLKE WU3MEPUTENBHOro

onoka B Kopnyce 13 niactmMmacchl;

19

// B3INET



- BHELUHEN, KOTopas CoeaUHSIETCSl C KOPMYCOM NPW NMOMOLLIM NMOBOPOTHOM

neTnun n ckpennsaeTcsa ¢ HUM BUHTamu (puc.b.12).

B pacxogomepax mncnonHeHnn SPCB-4X8® nameputenbHbin 6nok
nMeeT MeTanIMyYeckmi Koprnyc TOSbKO C BHELUHEN OTKUOHOW KPbILLKOMW.
Mpn aTOM BeCb BHYTPEHHUN 06bEM KOpryca (BMecTe C nnaTtomn) 3anu-
BaeTcd komnayHaom lNeHTtasanact-710.

HocTtyn k nnate moaynsa obpaboTkn Ha o6bekTe akcnnyaTaumm He-
BO3MOXEH, HAacTpoKKa pacxogomMepa BbINOIHAETCA NP ero Bbinycke 13
NPOM3BOACTBA B COOTBETCTBMM C KApTOW 3akasa.

1.5.7.6. BBoa kabensa nuTaHus 1 curHanbHbIX kKabenen B pacxogomepax co cTe-

1.5.7.7.

1.5.7.8.

1.5.7.9.

neHbio 3awmTtbl |IP65 ocyllecTBnseTca yepes ABa repMoBBOga TUMO-
pasmepa Pg7, npegHasHayeHHbIX ANA kabenew Kpyrnoro ceveHus
HapyxHbiM gnameTpom ot 3,0 4o 6,5 mm.

B pacxogomepax ucnonHeHnn SPCB-4X8® nogsoa nutaHus un ob-
MEH AaHHbIMM obecnevynBaeTcsa C NMOMOLLbIO eauHOro kabens, MOHTK-
pyemoro HernocpeacTBEHHO Ha 3aBofe-uarotosutene. [nuHa kabena —
6 meTpoB nMbBO B COOTBETCTBMM C KApTOM 3akasa.

Koxyx MNP co ctonkon ana ucnonHeHun IPCB-XXO0J1 Tnnopasmepos
DN10...DN80 BbinonHseTca n3 nosiMmepa u COCTOUT U3 ABYX MOSOBUH,
coeguHseMblx  BMHTamu. BoO3MOXHa nocTaBka  pacxogoMepoB
DNZ20...DNG5 noa npucoenHeHne Tuna «C3HABUY» C MeTannyeckomn
CTOMKON N KoXyxoM. Koxyx kopnyca co ctonkon ansa DN100, DN150
BbIMOMHAETCA U3 MeTanna W HepasbeMHbIM. Y UCMNOSHEHUN
OPCB-XXX® koxyx MIMP co cTonkon BbINOMHEH N3 MeTanna gns Bcex
TMnopasmepoB pacxogomepa. Npu atom B ncnonHeHnax IPCB-XX8®d
koxyx NINP 3aBapHoW.

Knemmown 3almMTHOro 3aseMneHns pacxogomepa Cny>XUT BUHT Ha KOp-
nyce Ub. OnekTtpunyeckne npoBOLAHWMKM OOHUM KOHLOM CKPennsitoTcs
BUHTOM c kopnycom Wb, a apyrum KoHLOM — ¢ GOKOBOW NMOBEPXHOCTLIO
OTBETHbIX (hraHues Tpybonposoaa.

Pacxogomepbl nepeyvyncrneHHbIX Bblle WCMOMHEHUN U TMNOpasMepoB
yCTaHaBNMBalOTCH B MeTannuyeckne tpybornposobl. Takke BO3MOXHA
yCTaHOBKa pacxofoMepoB Mo MpPUCOeAMHEHWe Tuna «CIHOBUY»
(DN10-DN100) B nnacTtukoBble (MeTannonnacTMkoBble) TpybonpoBoabl
Npyv  UCMNOMNb30BaHMM  KOMMMEKTa NPUCOEaNHUTENbHOW apmaTypbl
«B3JET KMNA» Ne4 (ans nnacTnkosbIX TpybonpoBoaoB).
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1.6. MapkunpoBka n nnfioméupoBaHune

1.6.1.

Ha nuueson naHenun nameputensHoro 6noka OMP ykasbiBatoTCA:

- 0603Ha4YeHne N HanMeHoBaHNE pacxoLoMepa;

- 3HaK yTBEPXAEHUS TUNa cpeacTBa N3MEPEHNS;

- TOBAPHbIN 3HaK U NOroTnn pUpMbI-U3roToBUTENS;

- HanpsKeHne NUTaHnsa pacxogoMepa;

- Temnepartypa M3amMepseMomn XXUAKOCTH;

- Kog cteneHn 3awmTsl (IP68, ans cooTBETCTBYHOLLENO UCNOSTHEHUS).

r

N

B3JIET 3P (©)
PACXOQOMEP-CHETYMK SNEKTPOMATHMTHbI 7]
mogndmkauma Naint M

HanpskeHue NUTaHUA.....cccceeceeecvecnees =24B
TemnepaTypa XMAKOCTH...couvuns -10...+150°C

/Y BSHeT

\ J

Puc.5. Bug mapkupoBKM Ha nuueBOMn NaHenu pacxoaomepa

1.6.2.

O6Go3HayeHne UCMONHEHUS U TUNopa3Mep pacxodoMepa ykasblBa-
IOTCA Ha OTAENbHbIX LWUNbAMKAX, Pa3MeLLEHHbIX Ha NUMUEBOW naHenu
nB.

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

Mocne noBepku pacxogomepa MNAOMOMPYETCA KONMMavyoK KOHTaKTHOW
napbl (KHOMKW) paspelleHnss Moaudukaumm KanmbpoBOYHbIX napameT-
pOB.

Konnayok KOHTaKTHOW Mnapbl (KHOMKW) paspelueHnsa mogmdumkaumm
CEPBUCHbLIX MapamMeTpoB NIoMOuMpyeTcs nocrne npoBefeHusl MycKkoHa-
napoyHbIx paboTt (puc.6).

B ncnonHeHusax Vb ¢ KOHTaKkTHbIMM Napamu nepeknoyeHne pexu-
Ma [OCTyna OCyLeCTBNSeTCs NOCpeACcTBOM CHATWUS / yCTaHOBKM nepe-
MbIYKM Ha COOTBETCTBYIOLLYIO KOHTAKTHytO napy. [lepen ycrtaHoBkown
nepemMblYkn Ha ee TOKOMPOBOASALUMA 3fIEMEHT PeKOMeHAYyeTCs HaHo-
CUTb cneumnanbHyto cmasky (Hanpumep, IIMC-98), koTopas obecneym-
BaeT HaOEeXHbl 3NEeKTPUYECKUA KOHTAKT B TeYeHue BCEro Mexnose-
POYHOrO MHTEpBarna BpeEMEHMU.

Takke NNoMOUPYHOTCA BUHTBI KpeNmeH1s 3alMTHOMO 3KpaHa nnathbl
mMoaynsi o6paboTkm nnombon 3aBoga-n3roToBUTENS.
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MnombGa Mnomba 3aBopa- MnomGa
nosepurens U3roToBUTENSA 3KCrIyaTaumoHHan

Mnomba 3aBofa-
WU3roTOBUTENA

a) mecma rsiombuposaHuUsi KOHMaKmMHbIX rnap

Mnomba Mnomba
nosepurena aKcnnyartauMoHHasa

Mnomba 3asoga-
U3rOTOBUTENA

6) mecma nnombuposaHusi KOHMaKmMHbIX rnap Ha modyrne obpabomku

LIKC/].408843.005
fosepwtenn  srotoswens  SKGANyATauMontas

)

T

Mnomoa 3aBoga-
M3roToBuTENs

8) Mecma rnioMbuposaHuUsi KHOMOK BKITIOYEHUSI PeXXUMos8 pabomsi

Puc.6. Mecta nnom6upoBaHusa moaynsa ob6paboTku.
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1.6.3.

1.6.4.

B pacxopomepax ¢ mogynem obpabotkm LKC[.408843.005, nocne
NOBEPKN NNOMOMPYIOTCA BUHTbI KPENMEHUSA 3alMTHON KPbILWKM MOAYns
0bpaboTkn nnombon noBepuTend n NoMO60N 3aBo4a-N3roTOBUTENS.

Konnayok KOHTaKTHOW napbl paspeLleHns MoaMduKaLmm cepBUCHbIX
napameTpoB MOXeT OblTb ONOMOMPOBaH Nocre NpoBeAeHNst NycKoHa-
nagoYHblx pabor.

Kpome Toro, Anga 3awuTbl OT HECaHKLUMOHWPOBAHHOIO JOCTyna npu
TPaHCMOPTUMPOBKE, XPaHEHUM UMW 3KCnyaTaumm MoxeT ObiTb Onfom-
OvpoBaHa  Kpbillka  MNfacTMaccoBOro  M3MeputenbHoro  6noka
(pnc.b.10a), unn gBa BUWHTA, CKpennswme Koprnyc MeTansimyeckoro
nameputensHoro 6noka (puc.6.106).

MeTannuyeckuin kopnyc nameputenbHoro 6yoka pacxogomepa umc-
nonHeHns 3PCB-4X8® nnombupyeTcs npu BbiNycke M3 NPOM3BOACTBA
C LleNnblo UCKIMIOYEHUS BO3MOXHOCTU €ro BCKPbITUS.
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2. ICNOJNb30OBAHUE MO HASHAYEHUIO

2.1. AkcnnyaTauyMoHHbIe OorpaHu4yeHus

2.1.1.

2.1.2.

2.1.3.

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

Pacxogomep MoXeT ycTaHaBnMBaTbCs B BEPTUKANbHOM, rOPU3OHTarb-
HOM WM HaKMOHHOM TpybonpoBoAe. YCTaHOBKa rpsi3eBUKOB WK Crie-
LmanbHbIX PUnbTPOB He TpebyeTcs.

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

- OTCYTCTBYET CKOMNIeHne BO3ayxa;

- [laBreHne XUOKOCTU UCKIoYaeT razoobpa3oBaHue B TpybonpoBoae;

21.4.

Ha Bxoge u Bbixoge [P nmeroTca NpsAMONUHENHbIE y4acTkn Tpybo-
nposoga cootBeTcTByowen annHel ¢ DN, pasHbim DN [MIMP. Ha atux
yyacTKax He OO0SMKHO OblTb HUKAKMX YCTPOWCTB WIM 3NIEMEHTOB, Bbl3bl-
BaOLLNX U3MEHEHME CTPYKTYPbI MOTOKA XUAKOCTY;

BECb BHYTpPeHHun obbem kaHana MNP B npouecce paboTbl pacxono-
Mepa 3anoJSTHEH XXUAKOCTbIO;

HaNPsXXEeHHOCTb BHELLUHEro MarHUTHOro MoMns NPOMbILUNIEHHOW YacTOThl
He npesblwaeTt 400 A/m.

BHUMAHME! 3anpewaemcs Ha ecex amanax pabomsi ¢ AMP
KacambCsi pykamu 3/1eKmpo0oe8, HaxoO0siWUXCsi 80 8HYMPEeHHeM
kanHane [1l1P.

PekomeHngaumm no Bbibopy MecTa yCTaHOBKM M MpaBuna MOHTaxa
(aemoHTaxa) pacxogomepa, onncaHve Habopa 3nemMeHTOB apmaTypbl,
a Takke komnnekTa npucoeanHutTenbHon apmatypbl «B3JIET KMA» ns-
NoXeHbl B [OOKYMeHTe «PacxogoMep-CYeTUMK 3neKTPOMarHUTHbIN
«B3JIET 3P». Mogudukaums Jlant M. UVHCTpyKUMA NO MOHTaxy»
LWKCAO.407212.006 M.

Tun n cocTaB KOHTPONMPYEMOWN XNOKOCTU (HanuMyne M KOHUEeHTpauus
B3BECEWN, NMOCTOPOHHUX XMAKOCTEN U T.M.), @ TaKKe CocTosiHue Tpybo-
NnpoBoAa He AOSMKHbI MPMBOAUTL K MOSIBNEHUIO OTIOXEHWUIA, BAUSOLMNX
Ha paboTOCNOCOBHOCTE M METPOSIONMYECKNE XapaKTEPUCTUKN pPacxo-
Aomepa.

BHumaHue! Ons obecneyeHusi pabomocnocobHocmu pacxo-
domepa e cucmeme, ucnosib3yrouiel y20sbHbIU ¢hunbmp, Heob-
X00uMO csiedumb 3a €20 UCMPasHOCMbIO.
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2.1.5.

2.1.6.

21.7.

HeobxogumocTb 3awmTHOro 3asemneHus npubopa onpegenserca B
cooTBeTCcTBUM C TpeboBaHnamu masbl 1.7 «[lpaBun yctponcTea
9NEKTPOYCTAHOBOK» B 3aBMCMMOCTM OT HamnpsbKeHUs1 NUTaHus U ycrio-
BU pasMeLLeHnsa npubopa.

MonHunesawmTta obbekTa pasmelleHnss npubopa, BbINOMHEHHAA B CO-
oTBeTCTBUMU C «MHCTpyKUMen no yCTPOMCTBY MOJSIHME3ALMTbI 30aHUN,
COOPYXXEHUA W MNPOMbILWSIEHHbIX KOMMYHUKauun» CO153-34.21.122-
2003 (ytBepxaeHHon [lpukazom MwuHaHepro Poccum Ne280 ot
30.06.2003), npegoxpaHsaeT npmbop OT BbiIxO4a U3 CTPOSA NpU Hann4ymm
MOSHUEBbLIX Pa3psaaoB.

TpeGoBaHUs K YCrNOBUSIM 3KCMnyaTauum u BbIBOpYy MecTa MOHTaxa,
npvBeAeHHble B HaCTOsILLEN 3SKCniyaTauMOHHOW AOKYMEHTauun, y4u-
TbIBalOT Hanbonee TUNNYHbIE BHELLUHME haKTopbl, BNusaLwWwmue Ha pabo-
Ty pacxogomepa.

Ha o6bekTe akcnnyaTaumMm MOryT CyLLECTBOBaTb MM BO3HUKHYTH B
npouecce ero akcnnyartauuMm BHELLHWE dakTopbl, He noagaoLmecs
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 oakTopbl OTCYTCTBYHOT UM HE OKa-
3blBalOT BNUSIHUS Ha paboTy nsgenusi.

2.2. Bbibop TMNopasmepa pacxogomepa

2.21.

2.2.2.

2.2.3.

2.2.3.1.

Beibop TMnopasmepa pacxogomMepa onpegensieTcs AnanasoHoM pac-
xonoB B TpybonpoBoae, rae 6yaet yctaHasnueatbes MNP, Ecnn gua-
nasoH pacxofdoB Ans AaHHoro TpybonpoBoaa yknagbliBaeTcs B Anana-
30H pPacxodoB HECKONbkMX TunopasmepoB OMP, To onpenensatb Hyx-
HbIN TUNOpa3Mep PEKOMEeHOYeTCS UCXoOs M3 3aJaHHOro npenenbHoro
3Ha4YeHus NoTepb Hanopa.

Ecnu 3HadyeHne DN BbiOpaHHOro tunopasmepa OMP meHblLue 3Hauve-

Hus DN TpybonpoBoaa, Kyaa npeanonaraetcs ycraHasnueaTtb MM1P, To
AN MOHTaxa B TpybonpoBoA WCMONb3YKTCA MNepexodHble KOoHyca

(koHdpy30p 1 Anddy3op).
Onpepenntb rmgpaBnMyeckne noTepu Hanopa B CUCTEME <KOHQY30p —

MNP — guddysop>, NpuBegEHHONW Ha PUC.6, MOXHO MO HWXeNpuse-
OEHHON MeToaukKe.

NcxoaHble aaHHble ANs onpeaeneHns noTepb Hanopa:

- 06BbEMHbIV pacxon XWAKOCTU B AaHHOM TpybonpoBoge -Q  [mM3M];
- DN nogsogsuero Tpybonposoaa -D1  [mm];
- DN NP -D2  [mm];
- DN oTBoAsLero Tpybonposoaa -D3  [mm];
- Yrof1 KOHYCHOCTU KOHQby30pa -1 [rpag];
- Yronl KOHycHocTu audysopa -o3  [rpag);
- OANuHa NPpAMOSIMHENHOrO y4acTka -1 [Mm].
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le—

/2 1 osl2

1 — KOHgby30p; 2 — NoSIHONMPOoxo0Has wapoeas 3adsuxka; 3 — lNI1P;
4 — oughgbysop.
Puc.7. Cxema Tpyb6onpoBoaa B Mmecte yctaHoBku [IP.

2.2.3.2. CornacHo NpuvHUMNY cynepno3vumm cymmapHble notepu Hanopa hu B
cucteme <koHdpysop — MNP — gndpdysop> cknagbiBaoTCA U3 MECTHbIX
notepb Hanopa B kKOHQYy30pe hu1, NPSAMONNHENHOM y4acTke (OfMHon /)
hu2 n gudpdysope hus:

MoTepun Hanopa B KOHQYY30pe onpeaenstTcs no rpaduky puc.Sa,
roe v2 — CKOpoCTb MOTOKA XXMAKOCTU B MNPAMOSIMHENHOM y4dacTke. [pa-
UK 3aBUCMMOCTU NOTEPb Hamopa OT CKOPOCTM NOTOKa paccyuTaH Ans
yrna KOHyCHOCTU KOHdpy3opa o1 = 20°. [Ina onpegeneHnss CKopocTu no-
TOKa XWAKOCTU MO 3Ha4YeHU0 06BbEMHOro pacxoga Q MOXHO BOCMOSb-
3o0BaTbCA rpacmkom puc.7 nnu oopmyron:

v[m/c]= Q[M3/q] -10°
09-n-DN’[mm] =

MoTepn Hanopa B NPSMOMMHEMHOM Yy4acTKe onpeaensalTca no
rpadouky puc.86. Npaduk 3aBUCMMOCTM NOTEPb Hamopa OT CKOPOCTU
NOTOKa paccyYnTaH aNs OTHOLWEHUM OSIMHbI MPAMOSIMHENHOrO y4yacTka K
anameTtpy 15; 20; 25 n 30.

MoTepun Hanopa B anddpysope onpeaensoTca no rpaduky puc.5s.
‘padmk 3aBMCUMOCTMU MOTEPbL HAMopa OT CKOPOCTWU MOTOKa paccyuTaH
ANS yrrna KoHyCcHocTn anddysopa oz = 20° 1 OTHOLEHUN HanbornbLIero
AnameTpa guddysopa Kk HammeHbLemy 2,0; 2,5; 3,5 n 4,0.

NMPUMEYAHUME. TlporpammHoe obGecneyeHne ans npoBeaeHus
YTOYHEHHOro pacyeTa noTepb Harnopa B cucteme <koHdgysop — MNP —
Andpy3op> NocTaBnaeTcs no 3akaasy.

26

// B3INET



a)

h,1, M BOg.CT.

0,4
0,35 -
0,3 -
0,25 -
0,2 -
0,15 -
0,1 1
0,05 -
0
2
0)
h,2, M BOA.CT. I/D,
12
10 1 30
25
81 20
6 - 15
4
2 -
0 -
12 v, mlc
B)
h,3, M BoA.CT.
3 ; ; ; ; ; ; ; ; ; ; Ds/D,
P33 DU U U SUUE S AN SN AU SR X ¢
3,5
2 1 125
1,5 - 2,0
14
0,5 -
0 -
1 12 v,, m/c

Puc.8. Npacdhukn 3aBucnmocten notepb Hanopa B KOHy3ope (a), npamonu-
HeWnHoM y4acTtke (6) u andpcpysope (B).
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Puc.9. Npacdmk 3aBUCUMOCTU pacxona XUAKOCTU OT CKOPOCTU NOTOKa AnA
pa3nnyHbIX 3Ha4YeHnn DN.

hf f B.CT.

12 == DMN32 -
DHE0
=4= DMN25
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¥
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Puc.10. Npacduk 3aBUCMMOCTM NageHUs AaBreHUs1 OT CKOPOCTU MOTOKa npwu
MCNOJNIb30BaHMU PpacxoAoMepoOB C NPSMOYrofibHbIMU BCTaBKaMW.
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2.3. NNoaroToBKa K paboTe

2.3.1.

Mepbl 6e3onacHoCTH

2.3.1.1. K paboTte c pacxogomepoM gornyckaetca obcnyxvBaroLwmnin nepcoHan,

2.3.1.2.

N3YYMBLLUI SKCNNyaTaUMOHHYHO OOKYMEHTaUMIO Ha n3aenve.

[Mpn nogroToBKe M3AENUSA K MCNONb30BAHUIO M B MpoOLiecce aKcnnyaTa-
UMM  OomkHbl cobniogatecs «[lpaBuna TeXHUYECKOW 3JKchfyaTaumm
3MEeKTPOYCTAHOBOK MnoTpebutenei» n «MexoTpacneBble npasuna no
oxpaHe Tpyaa (MpaBuna 6e3onacHOCTU) Npu 3KCAyaTaunum dNeKTpo-
YCTaHOBOKY.

2.3.1.3. lNpwn npoBeaeHun paboT C pacxoLoOMepoM OrnacHbiMK dhakTopamn ans

yerioBeKa ABIATCA:

Hanps»XeHne nepemMeHHOro Toka (C 4enUCTBYIOLWUM 3HadYeHnem o 264 B
yactoTton 50 ly);

- faBneHne B Tpybonposoae (ao 2,5 Mlla);
- Temnepartypa paboyen xuakoctun (oo 150 °C);
- Apyrne gakTopbl, CBsi3aHHbIEe C npodunem n cneundukon obbvekTa, rae

2.3.1.4.

2.3.1.5.

2.3.2.

Nnpon3BOANTCA MOHTaX.

3anpewjaeTca Mcnonb3oBaTb pacxogoMepbl Npu AaBneHun B Tpybo-
nposoge 6onee 2,5 Mra.

B npouecce paGoT No MOHTaxy, NyckoHanaake unvM peMoHTY pacxodo-
Mepa 3anpeLlaeTcs:

Npon3BOANTb MNOAKMIOYEHUS K PACXOA0MEPY NP BKITHOYEHHOM NMUTAHWUN;
[IEMOHTaX pacxofioMepa 13 TpybonpoBoaa A0 NOMHOro CHATUS AaBrne-
HUSA Ha y4YacTke Tpybonposoaa, rae Npov3BoasaTcsa paboTbl;
NCMONb30BaTh 3MNEKTPONpPUOOPbLI U 3NEKTPOMHCTPYMEHTLI 6e3 noakmnio-

YeHNA X KoOpnycoB K Marnctpasnm 3almTHOro 3a3eMreHund, a Takke nc-
Nnonib3oBaTb NepeyvyncrieHHbie yCTpOIZCTBa B HENCNPABHOM COCTOAHUN.

Mpwn BBOAE B akcnnyaTaumo AMP gomkHO ObiTb NPOBEPEHO:
COOTBETCTBME HAMPSHKEHUSA NUTaHUSA 3aJaHHbIM TEXHUYECKUM XapakTe-
puUcTMKam;

COOTBETCTBME HanpaBneHWa CTPEsfikM Ha Kopnyce pacxogomepa
HanpaBneHWIo NOTOKa XNAKOCTU B TpybonpoBoae;

COOTBETCTBME OJSIMH MPSMOSIMHENHbIX Y4aCTKOB Ha BXo4e W Bbixoae
OMP;

NPaBUNbHOCTb MOAKMIOYEHMA pacxogomepa M B3anuMOLEMWCTBYHOLLErO
obopyaoBaHMsa B COOTBETCTBUM C BbIOpaHHOM CXEMOW;

NpaBWibHOCTb M COOTBETCTBUE 3adaHHbIX PEXMMOB paboTbl U 3HaYe-
HUA HaACTPOEYHbIX NapamMeTpPoB BbIXOAOB pacxogoMepa U BXOOOB B3a-
nMoaencTByoLlero obopygoBaHus.

Mpn akTMBHOM pexume paboTbl OKOHEYHOro Kackaga yHuBepcarb-
HbIX BbIXOLOB pacxodomepa, 3aJaHHOM YCTaHOBKOW MnepekroyaTenemn
Ha nnaTte moayns obpaboTkM pacxogomMepa, BXO4 NpUEMHMKa curHana
AOIMDKEH HaxXoO4UTbCA B MACCUBHOM pexume (KOMOUHauus pexunmos
«aKTMBHbIN BbIXOA4 — NACCUBHbIA BXOAY).
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2.3.3.

Mpn naccmBHOM pexume paboTbl OKOHEYHOro Kackaga yHuBep-
carnbHbIX BbIXOOOB pacxogoMepa BXo4 NpUeMHMKa OOSMKEH HAaXoaAUTbCS
B aKTUBHOM pexume (KOMOUHaLMs PEXUMOB «MAaCCUBHbINA BbIXOA — akK-
TUBHbIN BXOAY).

Pacxogomep npv nepBOM BKIHOYEHUWM UNWU NOcre ANIMTENbHOro nepe-
pbiBa B paboTe roToB K 3KCnnyaTauun nocre:

- 30-MuHyTHOWM npombiBku MNP NOTOKOM XUAKOCTW;

- 30-MMHYTHOrO Nporpesa pacxogomepa.

2.3.4.

MNepen BBOAOM B 3Kcnnyartaumio Heobxoaumo onnombupoBaTb pacxo-
AOMep 1 3a4BWXKKM Gannaca (Npy ero Hanuyum).

2.4. NMopsapok paboTbl

241.

24.2.

CaaHHbIN B aKcnnyaTaumio pacxogomep paboTaeT HenpepbiBHO B aB-
TOMaTM4YECKOM pexunme. 3HayYeHUsi U3MepsieMbiX NapaMeTpoB MOryT
CYMTBIBATLCS C MHAMKATOPA (MPU HanM4mm).

CocTtosiHne pacxogomepa otobpakaeTcsa npu NOMOLLM CBETOAMOA-
HOro MHAMKaTOpa, PacnofoXXeHHOro NoA NPO3pavyHoOn KPbILWKOW Mogyns
obpaboTkn.

YacToTa nynbcauumn ceetogmoaa B pexume PABOTA:
- 2 pa3a B CeKkyHy — paboTa pacxogomepa 6e3 owmnbok;
- 1 pa3 B 3 cekyHAbl — AnarHocTnpoBaHa owmnbka «lycrtaa Tpybay;

- 4 pasa B cekyHOy B TedeHue 3 cekyHA v Aarnee naysa 3 cekyHabl
— OMarHocTUpoBaHa oLnbka «HeT HyneBoro noteHumana;

- 5 pas B cekyHay — AguarHoctupoBaHa nobasa gpyrasa owmbka.

B pexumax CEPBUC n HACTPOWKA yactoTa nynbcaumii cBeTo-
anoga 1 pas 3a 10 cekyHa. Owmnbkn B paboTe pacxogomepa npu aTom
He OMarHoCTUpYTCS.

BHUMAHMUE! OnucaHue ceemoduodHoU uHOUKauuu He pac-
npocmpaHsiemcsi Ha pacxoodomepbl ¢ ModysieM ob6pabomku
LIIKC/[.408843.005.

[MepeyeHb BO3MOXHbIX HEUCNPABHOCTEN, OMArHOCTMPYEMbIX pacxono-
MEPOM M BbIBOAMMBIX HA MHAUKATOP (MPW €ro HammMyum) n Ha gucnnen
MK, a Takke meToabl UX YyCTpaHeHus npuBeneHbl B YacTu |l HacTosALwe-
ro pykoBoACTBa.
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3. TEXHUWHECKOE OBCIYXUBAHUE

3.1.

3.2.

3.3.

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

- paboTocnocobHOCTM pacxoaomMepa;

- cobnoaeHNst YCNoBuUin aKCNyaTaumm;

- HaNMYMs HaMNPsSPKEHUSA NUTaHUS;

- OTCYTCTBMS BHELLUHUX NOBPEXOEHUIN COCTaBHbIX YacTen pacxogomepa;
- HAAEXHOCTU 3NEKTPUYECKNX N MEXAHNYECKNX COEOANHEHUN.

OcmoTp pacxogomMepa MOXET MpPOBOAWUTLCS W 4alle, ecrnv Toro
TPeObyIoT YCrnoBuMsA aKcnnyaTauum.

He pexe ogHoro pasa B rog Heob6xoaMmo NpoBoanTb nNpodunakTmye-
CKMA OCMOTP BHYTpeHHero kaHana [P Ha Hanuuue 3arpsisHeHun
n/vnn oTnoXxeHnn. [lonyckaetcsa Hann4yme nerkoro pbhkeBaToro HaneTta,
KOTOPbIN OOMMKEH YOanATbCA C MOMOLLBbI YUCTOM MATKOW BETOLUU, CMO-
YEeHHOW B BOAeE.

Mpyn Hanuuun 3arpa3HEHNn N/unu OTNOXEHUn apyroro Buga nmbo
MUX CYLLECTBEHHOM TOMLWMHbI HEODXOOMMO MPOU3BECTU OYUCTKY BHYT-
peHHen noepxHocTu MNIMP ¢ nomoulbo BOAbI, YNCTON BETOLWN U Heab-
pa3nBHbIX MOKLLIUX CPEACTB cpa3y Xe nocre U3BnevYeHns pacxogome-
pa 13 TpybonpoBoaa.

3anpewaemcsi npu o4yucmke omiioxeHui npombieamb [P
nod cmpyeu xudkocmu nubo nozpyxams [P e xudkocmb, Oaxe
Yyacmu4Ho!

Hanuuume cywecTBeHHbIX 3arpsi3HeHnn Ha nosepxHocTn MNP, Kox-
TaKTUPYIOLEN C XUAOKOCTbI, CBUAETENLCTBYET O HEYAOBNETBOPUTENb-
HOM cocTosAHUM TpybonpoBoaa.

HecobntogeHve ycnosun akcnnyatauum usgenns B COOTBETCTBUM C
n.1.2.5, BHELWHNE NOBPEXOEHNA WNU NOBPEXOEHUA BHYTPEHHEW MO-
BepxHocTu MNP moryT npmBecTn K OTKasy pacxogomepa Wnu npeBbl-
LIEHMIO A0MYCTUMOrO YPOBHS NMOrPELLUHOCTU U3MEPEHUI.

Mpu BbISIBNEHUM NOBpPEXOEHUN NU3Oenus, kabenen nuTaHus, CBA3N
HeobxoauMoO 00paTUTbCA B CEPBUCHBIN LEHTP WAW pernoHarnbHoe
npeacTaBUTENbCTBO ANs onpeaeneHns BO3MOXHOCTM ero garnbHeunLwen
akcnnyarauumu.

BHeouepeaHasa noBepka pacxogomepa nponsBogMTCs NOcne cooT-
BETCTBYIOLLIErO 3aKNio4YeHUs HaA30pHbIX OpPraHoB O Hey4oBrEeTBOPU-
TenbHoM paboTe npubopa.

3.4. Mpwn oTnpaBke pacxogomepa Ha MOBEPKY MM B PEMOHT Heobxoaumo

nocne AeMoHTaxa O4YUCTUTb BHYyTpeHHWW kaHan [P ot oTtnoxeHun,
obpa3oBaBLUMXCSA B MpoOLECCe 3KChyaTaumm, a Takke OT OCTaTKOB pa-
©o4yen KnaKkocTu.
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Mpy MOHTaxe M AEMOHTaXe pacxooMepoB HEOOXOAMMO PYKOBOA-
CTBOBATbCH WHCTPYKUMEN NO MOHTaXxy Ansi AaHHOro UCMOSHEeHWUst pac-
Xoaomepa.

OTnpaBka pacxogomepa Ans NpoBeaeHust NoBepku, NMbo pemMoH-
Ta, AOMKHA NPON3BOANTLCS C NACNOPTOM pacxogomepa.

B conpoBoanTenbHbIX 4OKYMEHTax HeobXxoauMo yKasbiBaTb MOYTO-
Bble pekBM3uTbl, TenedoH 1 dakc oTnpaBuTeNs, a Takke cnocob u aa-
pec obpaTHOM AOCTaBKM.
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4. YIIAKOBKA, XPAHEHUE U TPAHCINOPTUPO-
BAHUE

4.1. Pacxopomep «B3JIET 3P» ynakoBbiBaeTca B UHOUBWUAYyalbHYIO Tapy
kateropumn KY-2 no NOCT 23170 (kopobKy n3 rodopmpoOBaHHOro KapTo-
Ha, NGO AepeBAHHBIN ALLKK).

MpucoeamHuTenbHas apmaTtypa NocTaBnsieTcs B OTAENbHOM Tape
pOCChINbIO NN B c6ope Ha OAMH UM HECKOSTbKO KOMMIEKTOB.

4.2. XpaHeHne pacxogomepa OOMMKHO OCYLLECTBIIATLCA B YNaKOBKE U3roTo-
BUTENSA B CyXOM OTanMBaemMom NoMeLleHUn B COOTBETCTBUMU C Tpebo-
BaHuamu rpynnsl 1 no FOCT 15150. B nomelleHnn ans xpaHeHus He
AOJDKHO ObITb TOKONPOBOASALLEN MbIfIA, NApoOB KACAOT M LWenoyen, a
TaKkKe rasoB, BbI3bIBaAKOLLNX KOPPO3NIO N paspyLUAIOLLMX N30NALUIO.

Pacxogomep He TpebyeT cneynanbHOro TEXHUYECKOro obcnyxmnea-
HUS NPU XpPaHEHWUMN.

4.3. Pacxogomepbl MOryT TPaHCMNOPTUPOBATLCA aBTOMOOWUIbHBIM, PEYHbIM,
)KEene3HOLOPOXHbIM M aBUALMOHHLIM TPaHCNOPTOM (KpoMe HerepMeTu-
3MPOBaHHbIX OTCEKOB) NpW COGMIOAEHMMN CreayoLmnX YCIOBUN:

- TPAHCNOPTMPOBKA OCYLLLECTBNSETCS B 3aBOACKOWN Tape;

- OTCYTCTBYET Npsimoe Bo3fencTBune Bnaru;

- Temnepartypa He BbIXoAUT 3a npeaesibl oT MuHyc 25 o 55 °C;
- BNaXXHOCTb He npesblwaeT 98 % npun Temnepartype go 35 °C;

- Bubpaums Haxogutca B ananasoHe oT 10 go 500 Ny ¢ amnnuTygon oo
0,35 MM unu yckopeHunem ao 49 m/c?;

- yaapbl CO 3Ha4YeHneM MNMKOBOro yckopeHus oo 98 m/c?;

- YNOXEeHHble B TPaHCNopTe n3genust 3akpenneHsl Bo nsbexaHve nage-
HUS U COoyLapeHun.
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5. METOOUKA NMOBEPKH

5.1. Oowume nonoxeHus

MeTtoanka nosepkn pacxogomepa «B3JIET 3P» yrBepxaeHa MNjn

CW o'y BHANP.

Pacxogomep-cyeTunk anektpomarHuTHeIn «B3JIET OP» npoxoaut
NepBUYHYIO MOBEPKY NPW BbIMyCKe M3 NPOM3BOACTBA U NOCHE PEMOHTA,
nepuognyeckme — B npoLecce aKcnnyataumm.

MexnoBepoyHbIM NHTepBan — 4 roga.

5.2. Onepauum noBepku

5.2.1. MNMpun npoBedeHUN NMOBEPKN OOIMKHbI OblTb BbIMNOMHEHbI Onepauuu, yka-

3aHHble B Tabn.5.

Tabnuua 5
MyHKT Onepauuun, npoBognmble
HanmeHoBaHue onepauvuh OOKyMeHTa npu AaHHOM Bhge noBeEpPKn
Nno NOBEpKe nepBnyHasa nepunoanyeckasa
1. BHeLHWI oCcMOTP 5.8.1 + +
2. Onpo6oBaHue 5.8.2 + +
3. MNMoaTBepxaeHne cooTBETCTBUSA NPO-
rpaMMHOro obecneyeHus 5.8.3 + +
4. OnpeneneHne norpeLlHoCTn pacxo-
Aomepa npu namepeHnn obbema u
cpeaHero o6beMHOro pacxoaa 5.8.4 + +

5.2.2. Mo cornacoBaHuio ¢ opraHamu PocctaHgapTa noBepka MOXET MpoBoO-
AUTbCA MO COoKpaLlleHHoW nporpamMmme. [pu 3TOM NOrpewHocTb usmepe-
HUS OTAENbHbIX NAapaMeTPOB MOXET He onpenendaTbCs.

5.2.3. [lonyckaeTcs BbINOMHATL NMOBEPKY He B MOSIHOM guanasoHe nacrnopT-
HbIX 3HAYEHUI NapaMeTpoB, a TONbKO B KCMyaTauMOHHOM Auana3oHe
N TONbKO NapamMeTpOoB, UCMONb3yEeMbIX MPU AKCAyaTauuu.

5.3. CpeacTtBa noBepkKu
5.3.1. MNpwn npoBegeHMM NOBEPKM NMPUMEHSIETCS NOBEPOYHOE 000pyaoBaHME:
1) cpeacTBa M3MEPEHUSA U KOHTPONS:

- yCTaHOBKa MOBEpOYHas ANs MOBEpPKM METOAOM Uu3MepeHusi obbema
(cpegHero pacxoga, macchl) ¢ npegenamm 4onyckaeMonW OTHOCUTESb-
HOW norpelwHocTn He 6onee 1/3 npegenos 4OMyckaeMoW OTHOCUTESb-
HOWM NOrpPELIHOCTN N3MEPEHNSA PACXO40MEPOB;

- yactotomep Y3-64 [JIN 2.721.066 TY, ananasoH 0-150 Ml'y, oTHoCK-
TenbHas norpewHocTb He bonee + 0,01 %;

2) BcnomMmoraTtenbHble YCTPOUCTBA:
- maHomeTp, FOCT 2405, ananasoH 0-2,5 Mrla, kn. 0,6;
- nepcoHanbHbIn KomnbtoTep ¢ OC Windows.
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5.3.2. [lonyckaeTca npumeHeHne papyroro obopydoBaHus, npubopos K
YCTPOWCTB, XapaKTepUCTUKN KOTOPbIX HE YCTYynarT XapakTepucTukam
obopynosaHus n nNpnbopos, npuBeneHHbIX B N.5.3.1. MNMpn oTcyTCcTBUN
obopyaoBaHMa M NpPUOOPOB C XapakTepPUCTUKaMW, HE YCTynaroLUmm
yKa3aHHbIM, MO COrfacoBaHuO C npeacrasuTernieM opraHa Poccrak-
AapTa, BbINOMHALWEro NoBepKy, AonyckaeTcs npuMmeHeHue obopyao-
BaHUS N NpUBOPOB C XapaKTepUCTUKaMn, LOCTaTOYHbIMU AN nofy4de-
HUSA JOCTOBEPHOro pesynbTaTa NoBepKu.

5.3.3. Bce cpenctBa M3MepeHUn U KOHTPOSS OOMKHbl ObiTb MOBEPEHbI U
UMeTb AENCTBYIOLNE CBUAETENLCTBA UM OTMETKM O MOBEpPKE.

5.4. Tpe6oBaHuA K kBanudukaumm noseputenen

K npoBeaeHunto namepeHuin npm noBepke n odbpaboTke pesynbtaToB
N3MepeHnn OonyckarTca Nuua, aTTeCToBaHHbIE B Ka4ecTBe noBepute-
NS, N3y4nBLUNE SKCNITyaTaUNOHHYK OOKYMEHTaLMIO Ha pacxogomepbl 1
cpeacTBa NOBEPKM, UMEKOLLME OMbIT NMOBEPKN CPEACTB U3MEPEHMI pac-
Xo4a n obbema XnaKocTu, a Takke NPoLIeALINe UHCTPYKTaX MO TEXHU-
ke 6e30MacHOCTN B yCTAHOBNEHHOM NopsiaKe.

5.5. TpeboBaHuA 6e30nacHOCTU

Mpn npoBeaeHUM NoBepPKN OOMKHbI BbITb cobntoaeHbl TpeboBaHuA
6esonacHOCTM B COOTBETCTBMM C «[1paBnnamm TEXHUYECKOW IKCnnya-
Tauun aNeKTPOyCTaHOBOK notpedbutenammuy» n «MexoTpacnesbiMu npa-
BuNnamu no oxpaHe Tpyaa (Mpasmna 6e3onacHOCTM) Npu aKcnnyaTauum
3NEKTPOYCTAHOBOKY .

5.6. YcnoBusa npoBeAeHUA NOBEPKU

Mpwn npoBeaeHUM NOBEPKN AOIMKHbI ObiTb COONOAEHBI crieayroLLme
yCroBusi:

- TeMmnepartypa okpyxatouiero sosayxa ot 15 go 25 °C;
- Temnepartypa NoBepoYHoOM Xxngkoctm ot 5 oo 40 °C;

- OTHOocUTeNbHagA BnaxHocTb Bo3ayxa ot 30 go 80 %;

- aTMocepHoe gasnenue ot 86,0 o 106,7 kla;

- HaNpsPKeHMe NUTaHnA NOCTOAHHOIo Toka 24 B + 3%;

- BHELUHNEe 3NeKTPUYEecKMe U MarHUTHble Nonsi HanpPsXXeHHOCTb He 6o-
nee 400 A/m.

NMPUMEYAHUA:

1. MoHTax pacxogomepa OOIKeH NPou3BOAUTLCS B COOTBETCTBUM C WH-
CTPYKLMEN MO MOHTaXY.

2. MNpwn onpegeneHnn MeTpoNorM4YECKUX XapakTEPUCTUK pacxogomepa Ha
NOBEPOYHbIX YCTaHOBKax HeobxoaMmo:

- NPOBEPUTb COCTOSIHME 3a3eMIIeHNsI MOBEPOYHOWN YCTAaHOBKY;

- 323eMNUTb YCTaHOBIEHHbIE UCMNbITyeMble MNpubopbl. 3asemneHve
AOMKHO OblTb BbINONHEHO COeAMHEeHMeM Koprnyca npubopa wTaTHbIMM
3a3eMMS0LWLMMK NPOBOAHMKaMU C TPYGOMpoBOAOM W3MEPUTENBHOIO
yyacTka C MOMOLLbI BUHTOBOIO COEAWHEHUsl, NpeayCMOTPEHHOro Ha
GOKOBOV NOBEPXHOCTU (briaHLIEB.
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5.7. NoaroToBKa K NpoBeAEHUIO NOBEPKU

5.7.1.

Mepen npoBeAeHMEM NOBEPKM OOMKHbI ObITb BbINOMHEHbI CrieayoLume
NoAroToBUTENbHbIE PabOThI:

- NpOBEepKa HanuMunsi NoBepoYHOro obopyaoBaHWst B COOTBETCTBMM C

pasgenom 5.3 HacTosiLen METOANKN;

- NpoBepKa Halnn4mn4 )J,GVICTByI-OLIJ,VIX cBmnaeTenbCcTB Ui OTMETOK O NoBep-

Ke cpeAcTB U3MEPEHUI U KOHTPONS;

- NMpoBEpPKa Haln4ymAa nacnopta C OTMETKOMN oTAeNia TEXHUYECKOro KOH-

TPOSsi HAa NOBEPSIEMbIN PacXo4oMEp;

- NpoBepka cobnioaeHnsa ycnosun pasgena 5.6. HacTosILEen METOANKN.

5.7.2.

5.7.3.

5.7.4.

lMepen npoBeaeHneM NoBepKU OOSMKHA ObITb NpoBegeHa NoAroToBka K
paboTe kaxgoro npubopa, BXoAsLWero B cCoctaB NOBEPOYHOro obopy-
A0BaHus, B COOTBETCTBUM C €0 MHCTPYKLMEN NO IKCNIyaTaumm.

lMepen npoBegeHMeEM MNOBEPKM AOSMkHA ObiTb cobpaHa noBepovHas
cxema B cooTBeTCTBUM C [punoxeHuem E.

MopaknoyeHne MNOBEPOYHOro M BCromoraTerlbHoro o6opyaoBaHus K
pacxooMepy BbINOMHSAETCS B COOTBETCTBUN C HACTOSILLEN METOANKON.

5.8. NpoBeaeHne noBepku

5.8.1.

BHewwHmnn ocmoTp

Mpn NpoBeAeHUN BHELIHErO OCMOTpa AOMKHO OblTb YCTAHOBMEHO
COOTBETCTBME BHELUHEro Buaa pacxogomepa creaylowmum TpeboBaHu-
aMm:

- Ha pacxoJoMep A0MKeH BblTb HaHECEeH 3aBOACKON HOMEP;

5.8.2.

KOMMMNEKTHOCTb M 3aBOACKOM HOMEpP pacxogomMepa AOOJIKHbl COOTBET-
CTBOBaATb YKa3aHHbIM B MacnopTe;

Ha pacxogomepe He OO0IMKHO BbiTb MeXaHU4YeCKUX noBpexaeHun u ge-
PEeKTOB MOKPbITUX, MPENATCTBYIOWMX YTEHUIO Hagnucen u yxyawaro-
LWNX TEeXHUYECKNE XapaKTEePUCTUKM U BNUAKOWMX Ha paboTtocnocob-
HOCTb.

MPUMEYHAHWE. TMpu Hanuumm 3arpsi3HEHUS NPOTOYHOM 4YacTu
pacxogomepa Heob6xoaAMMO NPOUN3BECTU €€ YUCTKY.

Mo pesynbTatam ocMOTpa AenaeTcs OoTMeTKa O COOTBETCTBUM B
npoTokone (MNpunoxeHue E).

OnpoboBaHune

OnpoboBaHne pacxogomepa OCYLECTBAETCA Ha MNOBEPOYHOMN
yCTaHOBKe.

OnpobGoBaHne gonyckaeTcs NpoOBOAUTb B OTCYTCTBUWM NpeacTaBu-
Tens opraHa Poccranpapra.

Mocne BKMOYEHWUsI NUTaHUS 1 Nporpesa npubopa, N3MeHsist pacxos
Ha MOBEPOYHOMN yCTaHOBKe, HEOGX0OUMO y6eauTbCs B COOTBETCTBYHO-
LLMX U3MEHEHUSIX NMOKa3aHUI pacxogomepa.
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5.8.3. NoaTtBepxaeHne coOOTBETCTBUSA NPOrpaMMHOro obecneyeHmns

Onepauusa «[oaTBepxaeHne COOTBETCTBUS MporpammHoro obec-
nevyeHns» BKMOYaET:

- onpegeneHve NaeHTUMOMKAUMOHHOIO HaMMEeHOBaHUSA Nporpamm-
Horo obecneyveHus;

- onpegeneHve Homepa Bepcuu (MOEHTUMKALMOHHOITO HOMepa)
nporpaMmmHoro obecneyeHus;

- onpegeneHve UMgpPoBoro naeHtTugukatopa (KOHTPOSIbHOW CyM-
Mbl UCMOJSTHAEMOrO Koga) NporpaMmMHoOro obecneyeHus.

MponssoguTcs BkNOYeHMe pacxogomMepa. Nocne nogayv nutaHua
BCTPOEHHOE nporpammHoe obecneveHne (I10) pacxogomepa BbINOM-
HAEeT pag camMoanarHOCTUYECKMX MPOBEPOK, B TOM YMCNe MPOBEPKY Lie-
NOCTHOCTN KOHPUIYPaLMOHHBIX OAHHBIX N HEU3MEHHOCTM UCMOSHAEMO-
ro koga, Nnytem pacyeTa n nyénmkauum KOHTPOSIbHOM CyMMbl.

Mpn aTOM Ha nHgukaTope pacxogomepa (UM Ha NOAKIHYEHHOM K
MHTepdENCHOMY BbIXOQy pacxofomepa KommnbioTepe) byayT oTpaxaTb-
Cs crieayrowme AaHHble:

- ngeHTurKaunoHHoe HammeHoaHue [l0;
- HOMep Bepcumn (MaAeHTUMKaLUNoHHbIN Homep) MO;
- undpoBoun naeHTUdukaTop (KOHTposibHas cymma) MO.

PesynbTaT nogTBepXaeHUs coOTBETCTBUA NporpamMmmMHoro obecne-
YEHUs1 cYMTaEeTCsa NONOXUTENBHBIM, €CNN NMOSTyYeHHblE MAEHTUdUKALN-
OHHble gaHHble 10 CU (maeHTumnKauMoHHoe HauMeHoBaHWe, HoOMep
Bepcun (MOEHTUUKALMOHHBIN HOMEpP) U UMPPOBON MAEHTUMUKATOP)
COOTBETCTBYHOT MOEHTUMPUKAUMOHHLIM [aHHbIM, YKa3aHHbIM B onuca-
HUKW TUNa cpeacTea N3MepPEHUN.

Mo pesynbTatam NOATBEPXOEHWUST COOTBETCTBMS MPOrPaMMHOro
obecneyeHns genaeTca oTMeTKa O cooTBeTCTBUM B npoTtokone (IMpu-
noxexwue E).
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5.8.4. OnpegeneHne NorpewwHoCcTn pacxogomepa

OnpegeneHve MOrpeLHOCTN pacxogoMepa pekomeHayeTcs Bbl-
MOMHATbL Ha NOBEPOYHbIX YCTAaHOBKaX, MO3BOMSAIOWNX BbINONHATL U3Me-
peHus 6e3 OCTaHOBKWU NOTOKa.

OnpegeneHne nNOrpeLwwHoOCT pPacxoAOMEPOB BbIMOMHAETCS MNpwu
Tpex 3Ha4yeHusIX pacxoga B 3aBMCUMOCTM OT WUCMOSIHEHUS, B COOTBET-
CTBUM C Tabn.6.

Tabnuua 6

VcnonHexuns 1-a noBepoyHas 2-9 noBepoYHas 3-9 noBepoYHas
pacxo4oMepoB TOYKa TOYKa TOYKa

Sooscioxap | 001Quws | 0025Qus

SpCaxaocAp | 0004

SpChxacae | 004G

SpCaxaxcase | 000w

OPCBXKA | 0003300s |  001Quws | 025Qu

T Wl s

ol Bls

SpcaxpocEp | 00020

SPCBXKBGP | 0002Qua | 0,004

NMPUMEYAHNA:

1. B nepBoOn NOBEPOYHON TOYKE pacxo ycTaHaBnmBaeTca ¢ gonyc-
kom + 10%, BO BTOpOM M TpeTbeW MOBEPOYHBLIX TOYKaxX pacxoq ycra-
HaBnuBaeTcs ¢ gonyckom = 10%.

2. [Jonyckaetca B 3-M NOBEPOYHOW TOYKE BbIMOMHATL U3MEPEHUS
npu pacxoae 0,5 Quavs.

3. 3HauyeHns pacxodoB B NMOBEPOYHbIX TOYKAX MOTYT BblGMpaThCA
WHbIMM — B COOTBETCTBUM C NACMOPTHbIM AuanasoHoM paboTbl pacxo-
Aomepa.

4. Ins pacxogomepos mucnonHeHnn SPCB-XXXX X P Heobxoammo
NpOu3BOANTL OMNpeerieHne MNOrpeLlHOCTM B YKa3aHHbIA MOBEPOYHbIX
TOYKax, Kak npu npsamMom, Tak u npu obpaTHOM HanpaBreHWM MOToKa
N3mMepseMomn XXNOKOCTH.

BbInonHseTcs No ogHOMY M3MEPEHUI0 NPU KaXXaoM 3Ha4YeHuMM pac-
xopda. MNorpelwHocTb pacxogoMepa onpeaensieTcsl CpaBHEHMEM 3HaYe-
Hus obbema Vo (cpegHero o6bemHoro pacxoga Quo), MISMEPEHHOIO MNo-
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BEPOYHOWN YCTaHOBKOW, U 3Ha4yeHust obbema Vu (cpegHero o6bLemMHOro
pacxoga Qw), N3MepPEeHHOro pacxogoMepoM.

Mpn noBepke MeToOOM M3MepeHus obbemMa B KayecTBe LENCTBU-
TenbHOro 3HadeHuss Vo MCNonb3yeTca 3HavyeHne obbema XuMOKOCTW,
HabpaHHOro B Mepy BMECTUMOCTU NMOBEPOYHON YCTAHOBKM (MM 3Ha4Ye-
HWe, N3MEePEHHOE ATalNIOHHbIM Pacxo4oMepoM-cyHeTymMKom). Npu nosep-
Ke MeToaoM U3MeEpPEHUs1 Macchl, 3HavyeHne obbvema Vo onpenensieTcs
no dpopmyrne:

Vo=mo/ p, M3, [5.1]

rae p — NNOTHOCTb XWUAKOCTU, KI/M3;
Mo — Macca >KUAOKOCTH, Kr.

Ana onpegeneHna 3HavyeHUsi Macchbl XUOKOCTM Mo, Mpollellen
Yyepe3 pacxofoMep, MCnonb3yeTcsl NOBepoYHas yCTaHOBKa C BECOBbIM
YCTPOWCTBOM.

Mepen Havyanom mcnbITaHMM Ha NOBEPOYHOWN YCTAaHOBKE C BECOBbLIM
YCTPONCTBOM Heob6xo4MmMo onpenenuTb Mo KOHTPONbHOMY MaHOMETPY
AaBreHne XUOKOCTU, a No TEpMOMETPY — TemnepaTtypy B TpybonpoBo-
Ae ucnbiTaTenbHOro CTeHaa MOBEepOYHOM yCTaHOBKM. Ha ocHoBaHuu
M3MEPEHHbIX 3HA4YeHUn TemnepaTypbl W [aBreHus no Tabnuuam
FCCCL 98-2000 «Boaa. YaenbHbln 06beM 1 3HTanNbNus npu Temnepa-
Typax 0...1000 °C wn pasnenusx 0,001...1000 MlMa» onpegensaeTtcs
NNOTHOCTb XUOKOCTH p.

3Ha4yeHne cpegHero pacxoga Qo onpepgenaeTca no q:)opmyne:
Qvo =Vo !/ Tu, m3 /‘-I, [52]

roe Quo — 3HaYeHWe cpeaHero pacxoaa, M3 /v;
Vo — 3HayeHune obbema, naMepeHHoe NoBEepPOYHON YCTaHOBKOW, M3;
Tu— BpeMs namepeHus, .

[MoBepka pacxogomepa BbINOMHAETCA NO YHUBEPCANbHOMY BbIXO-
Ay, paboTawlemMy B MMMNYNbCHOM peXuMme, C MOMOLLLI0 YacToTomepa.
[ns 3TOro YyactoTOMEp NOAKMOYAETCS K YHMBEPCANbHOMY BbIXOAY pac-
Xoaomepa, yCTaHaBNMBaETCs B PEXUM CHETa MMMYNbCOB N OBOHynsieT-
cs. [No cTapToBOMY CUMHXPOMMMYNbCY MMMYNbCbl C BbIX04a pacxogome-
pa HayMHalT nocTynaTtb Ha Bxod Yactotomepa. O6vem xungkoctn Vo,
npoLueawen yepes pacxogomep, onpeaensieTcs no popmyne:

V=N - Kp1, M3, 5.3]

roe N — konnyecTso MMMNynbCcoB, NOACHNTAHHOE YaCTOTOMEPOM,;

Kp1t — KOHCTaHTa npeobpa3oBaHMs NO YHUBEPCANbHOMY BbIXOAY
pacxogomepa (onpegensieTcs B COOTBETCTBMM C PYKOBOLACTBOM MO 3KC-
nnyataummn pacxogomepa), m3/umn.

N3mepeHHbI cpedHuii 06beMHbI pacxod Xuakoctu Qw (M3/4),
npoLuesLlen Yyepes pacxogomep, ornpeaenseTtcs no popmyne:
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Quu =Vu/ Ty, M3/‘-I, [54]

OnpegeneHve MOrpeLlHoCTM pacxogomepa npu u3MepeHun obbe-
Ma XXMAKOCTW BbINOSHAETCS No hopMyre:

5 :%-100 , % [5.5]

v
o

OnpepgeneHve MOrpeLlHoOCT pacxogoMepa npy M3MepeHnn cpea-
Hero 06GbeMHOro pacxoa XWAKOCTU BbIMONHAETCA No hopMyre:

_Q,-Q

B, ==t —=100, % [5.6]

MuHMManbHO HEOBXOAMMBIN OBBEM XNOKOCTU, MPONYCKaeMon ve-
pe3 pacxo4omep npyv O4HOM U3MEPEHUN, NMPU perncTpaumm nokasaHum
C MMMyIbCHOrO BbIXOA4A pacxogoMepa AO0SMKeH OblTb Takum, 4TOObI
HabpaTb He MeHee 500 nmMnynbLCoB.

Mpn OTCYTCTBMM NOBEPOYHON YCTAaHOBKW, MO3BOMSHOLLIEN BbINOM-
HATb M3MepeHust 6e3 oCcTaHOBKM NOTOKa B TpybonpoBoae, A0oNycKkaeTcs
BbINOMHSATL ONpeAerieHne OTHOCUTENbHBLIX MOrPeLIHOCTEN pacxogome-
pa Ha NoOBEpPOYHOW YCTaHOBKE C OCTaHOBKOWM MOTOKA M CYMTbIBAHUE pe-
3ynbTaTOB U3MEpPEHUI Mo UHAMKATOPY, UHTEPXENCHOMY UIN UMMYIbC-
HOMY BbIXOAY pacxogomepa.

MoBepka pacxogoMepa MO MHAMKATOPY, MHTEPMENCHOMY BbIXOay
BbIMOJIHAETCA B CeAyHoLLEen NocnefoBaTENbHOCTY.

Ha nHankatope pacxogomepa u NogKIYeHHOM K MHTEpdENCHOMY
BbIxogy nepcoHanbHom komnbioTepe (MK) ycTaHaBnvMBaeTcs pexum
BbIBOJA Ha 3KpaH noBepsieMoro napametpa. lepen kaxabim namepe-
HMEM B MOBEPOYHOM TOYKE MPOM3BOAUTCS PEerncTpaumsi HavanbHOro
3HayeHus obbema Vi (M3), 3apermcTpMpoBaHHoro pacxogomepom. lMo-
Ccrne npomnycka XXWOKOCTM 4Yepe3 pacxo4oMep B [AHHOW MOBEPOYHOM
TOYKe, PerucTpmpyeTcs KoHe4yHoe 3HadeHne obbema Vi (M3). Mo pas-
HOCTW MOKa3aHWI PacCYMTbIBAETCA M3MEpPEHHOE 3Ha4yeHne obvema Vi
XNOKOCTH:

Vu = Vk—Vy, m3 [5.7]

[lanee pacyeTbl BbINOMHAOTCA B COOTBETCTBMM C hopMynamu
5.4-5.6.

Mpwn peructpauum nokasaHuin ¢ MHTEPENCHOro Bbixoda v gucnnes
HeobXoaMMO MpU OAHOM W3MEPEHUM MPOMycKaTb Yepe3 pacxogomep
Takoe KONMMYECTBO XUOKOCTWU, YTOObI HabupaTb He meHee 500 eanHuy,
MnagLiero paspsga yCTpoMcTBa MHAMKALMM.

PesynbTaTbl NOBEPKM CUYUTAOTCH MONOXUTENbHBLIMK, €Cnn Mo-
rPeLHOCTb pacxogomMepa npu U3aMepeHun obbema, cpeaHero oobem-
HOro pacxoga >XMOKOCTM He MpeBbllaeT 3HayeHusl, NPUBELEHHOro B
MpunoxeHun U HacTosiLero pykoBOACTBA AN KOHKPETHOro UcnorsHe-
HMa pacxogomepa. [Npy NoNoXUTENbHbIX pe3yrbTaTtax NoBepku aAena-
eTcsl oTMeTKa 0 cooTBeTcTBMM B npoTokorne (Mpunoxexue E).
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5.9. OdopmrneHune pesynbtaToB NOBEPKU

5.9.1.

5.9.2.

5.9.3.

MonoxuTtenbHble pe3ynbTaTbl NOBEPKM 0DOPMIISIOTCS 3anvcbio B nac-
nopTe pacxodoMepa, 3aBepPeHHON MNOAMUCHLI0 NOBEPUTENS C HAHECEHW-
eM MOBEPUTENbHOrO Krenma, u pacxogomMep AonyckaeTcs K aKchnya-
Tauum ¢ HOPMUPOBAHHOW MOrPELLHOCTbIO.

B cnyyae oTpuuaTenbHbiX pe3ynbTaToB MEPBUYHOM MOBEPKM Mocre
IOCTMPOBKM pacxo4oMep BO3BpallaeTcsi Ha NMPOU3BOACTBO ANsA yCTpa-
HEHUS NPUYUH OTpULATENbHbIX Pe3ynbTaToB, MOCIe Yero pacxogomep
MOANEXUT NOBTOPHOWN NOBEPKE.

Mpwn oTpuuaTenbHbIX pedynbTaTax Nepuoamyeckon NOBEPKU pacxodo-
Mep K NPMMEHEHMIO He JoMnycKaeTcs, B macnopTe Npou3BoanTCs 3anuch
O HENPUIrogHOCTM pacxodoMepa K 3KCnyaTauun, a KnemmMo racutcs.
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NMPUNOXEHUE A. 3HauyeHusa namepsieMmoro pacxoaa

Tabnuua A.1. 3HayeHUsA n3mepsieMoro pacxoga Ans TUNOBbIX UCNOJTHEHUN
pacxoaomeposB

3HaveHune pacxoaa, M3/u

AcnonHeHme Bee 44X/470(J1/D) B| 44X(J/P) B | 47X(N/P) B | 44X(J/d) BP | 47X(1/P) BP
54X/570(J1/®P) B| 54X(J1/®) B | 57X(J1/®) B | 54X(J1/®) BP | 57X(J1/®) BP
O603HauYeHUe Quans Quanm Quianm
Hanpasnexne npsmoe obpaTtHoe npsmoe noboe
noToka
5, % 12,0 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:
- Quau6 — HAMBONbBLUMIA pacxod HOPMUPYEMOTO AMana3oHa;
- Quaum — HAMMEHBLLNI Pacxod HOPMUPYEMOTO AMana3soHa;
- & — gonyckaemble npenenbl OTHOCUTENBHOW NOrPELLHOCTY;
- Ko — koadhpmUneHT NepekpbiTUA Mana3oHa pacxoaos;
- DN — tnnopasmep.

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 N3IMepsseMoro pacxoaa AffA pacxogomMepoB Ha ma-
nble pacxoabl (MakcuMaribHasi CKOpoCTb noTtoka 5 m/c)

3HayveHune pacxoga, M3y

AcnonHeHve Bce 440N B 440N B 4401 BP
5401 B 540]1B 540J1 BP

O603HayeHne QHaM6 QHaMM QHaMM

HanpaBneHue notoka npsimoe obpaTtHoe npsimoe noboe

5, % 2,0 +2,0 12,0 12,0

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 — HAMBOMNbLUMIA pacxon HOPMMPYEMOTO AMana3oHa;

- Quaum — HAUMEHBLLWIW Pacxod HOPMUPYEMOTO AManasoHa;

- O — gonyckaemsble npegenbl OTHOCUTENBHOM MOrPELLHOCTY;
- Ko — KoahduumMeHT nepekpbITUA agnanasoHa pacxodos;

- DN - Tunopasmep.

MPUMEYAHWE. MNpuBeaeHHble 3HaYeHUs1 pacxodoB OKpYrieHbl 40
TPEeTbEro 3Haka nocne 3anAaTon. JTU 3HAYEeHUSA ABMSAIOTCA PEKOMeHAY-
€MbIMU NMPU MPOEKTUPOBAHUN.
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NMPUNOXEHUE b. Bua pacxoaomepa

135*

116

———————_

56,5*

jang
7

d*

S
Q
J

D*

<
\

@_-

D1*

\a

L*

* - cNpaBOYHbLIN pasmep

1 — usmepumenbHbIl 650K, 2 — annekmpuyeckue rnepembidyku Ons co-
eO0uHeHus Kopriyca OMP ¢ mpybornipogodom; 3 — rnepeuyHbIl rpeobpa-
308amersib pacxoda; 4 — 2epmoeeo0 Kaberis cesa3u; 5 — eepmoeesold Ka-
6esns numaHus.

DN d*, Mm D*, Mmm D1*, MM L*, MM H*, Mmm Macca, He
bonee, 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 IPCB-XX0J1 tTunopasmepoB
DN20...DN50 ¢ kopnycom nsmeputenbHoro 6noka, koxxyxom MnrP un
NPOTOYHOM YaCTbHO, BbINOSIHEHHBLIMU U3 NONUMepa.
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135*

116*

L*

- CNpaBOYHbIV pa3mep

90

56,5

D1*

1 — usmepumernbHbIl b510K; 2 — nep8uYHbIl npeobpasosamerib pacxo-
0a; 3 — 2epmose00 kaberss ces3u; 4 — eepmoeeod Kaberssi numaHusi;

5 — anekmpudeckue rnepembidKu Orid coeduHeHusi kopriyca OMP ¢
mpy6onposodom; 6 — 3awUumHbie Konbua.

DN d*, Mm D*, Mmm D1*, MM L*, MM H*, Mmm Macca, He
odonee, 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 usmepm-
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TenbHOro 6r51oka n koxxyxom lrP, BbINOMIHEHHbLIMK U3 NONUMepa, €
NPOTOYHOM YacTbHo, hyTepoBaHHOMU hTOpONIacToMm.



D1*
D*

L*

* - CNpaBOYHbLIN pasmep

1 — usmepumernbHbIl br10K; 2 — anekmpuyeckue nepembidyku Orsi co-
eOuHeHus kopriyca OMP ¢ mpybonposodom; 3 — nepsuyHbIl rpeobpa-
308amersib pacxooda; 4 — 3awumHsbie Konbua; 5 — anekmpodsbi; 6 — eep-
M08800 Kaberss cessu; 7 — eepmoegod Kabersisi mumaHusi.

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

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. Bug pacxogomepa ncnonHeHnn APCB-XX0J1 DN20...DN65 c kopny-
COM n3mepuTenbHoOro 6noka ns nonumepa, c MNP B metannuye-
CKOM KOXYyXe U C MPOTOYHOM YacTbio, hyTepoBaHHOM chTOponna-

CTOM.
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D1*

* - cnNpaBOYHbLIN pasmep

56,5*

1 — usmepumerbHbIl 6510K; 2 — nepeuYHbIl rnpeobpasosamersib pacxo-

0a; 3 — 2epm0o8800 Kaberis ces3u; 4 — eepmoseod kabesns numaHus; 5 —
afilekmpuyeckue rnepemMbidku 051 coeOuHeHusi kopriyca OMP ¢ mpy6o-

rnposodom; 6 — 3awumHbie Konbua,; 7 — 351eKmpoosbl.

DN d*, mm D*, mm D1*, mm L*, Mm H*, mm Macca, He
oonee, Kr
100 90 149 159 216 256 9,4
150 139 202 219 236 316 15,6
Puc.b.4. Bug pacxogomepa uncnosnHeHun IPCB-XX0J1 DN100, DN150 ¢ kop-

nycom usmeputernbHoro 6ryioka U3 nonumepa, c MNP B metannuye-
CKOM KOXYyXe U C NPOTOYHOM YacTbio, pyTepoBaHHOM hTOponna-

CTOM.
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1 <4 NoTe@ d1*
- am ™
e o o
N\
i
- L*
* - cNpaBOYHbLIN pasmep
1 — usmepumernbHbIlt br10K; 2 — anekmpuyeckue nepembidyku Orsi co-
eOuHeHus kopriyca OMP ¢ mpy6onposodom,; 3 — 3awjumHble KOInbya;
4 — nepsu4HbIl npeobpasosamersb pacxoda; 5 — 0ononHUMEbHbIU 3a-
3emnsrowuld anemeHm; 6 — eepmoegod Kabernsi cesi3u; 7 — 2epMo8eo0
Kkabens numaHusi.
DN d*, mm | D*, mm |[D1*, mm| L*, mm | H*, mm | d1*, mm N Macca, e
oonee, 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. Bug pacxogomepa ucnonHeHmn APCB-XX0®P tunopasmepos DN20...
DN300 ¢ kopnycom namepurtenbHOro 6yoka ns nonumepa, c NP B
MeTarnIM4eCKOM KOXyXe U C NPOTOYHOM YacTbio, hyTepoBaHHOM
c¢Toponnactom.
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134*

1156

D1*

* - CNpaBOYHbLIN pasmep

Note@di* 2~

1 — usmepumersbHbIl 650K, 2 — aneKmpu4yeckue npo8oOHUKU Orisi co-
eOuHeHus Kopriyca OMP ¢ mpybornipogodom,; 3 — rnepeuyHbIl rpeobpa-
308amersib pacxoda; 4 — 3auwumHble Konbua;, 5 — anekmpoobl; 6 — 0o-
rnofiHUMersbHbIU 3a3emrsowud anemeHm; 7 — 2epmogeod Kaberss ces-
3u; 8 — 2epmoee0o0 kabesisi numaHus.

Macca,
DN D*, mm D1*, mm d1,mm/N L*, mm H*, mm He bornee,
Kr
20 50 105 14/4 158 193 3,8
25 57 115 14/4 158 198 4.0
32 65 135 18/4 202 214 5,8
40 75 145 18/4 202 222 7,0
50 87 160 18/4 203 236 8,9
65 109 180 18/8 220 256 11,4
80 120 195 18/8 230 273 14
100 149 230 22/8 251 300 20
150 202 300 26/8 324 365 36,4

Puc.B.6. Bug pacxogomepa ucnonHeHmn APCB-XX5®P tunopasmepoB

DN20...DN150 c kopnycom namepurtenbHoro 6noka n koxxyxom MNrP,
BbINOJSIHEHHbLIMU U3 MeTasnsna, Cc NPOTOYHOM YacTbio, hyTepoBaHHOM
c¢Toponnactom.
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* - cNpaBOYHbLIN pasmep

NoTte@d1

1 — usmepumersbHbIl 650K, 2 — aneKkmpu4yeckue npo8oOHUKU Orisi co-
eOuHeHus Kopriyca OMP ¢ mpybornpogodom,; 3 — rnepeuyHbIl rpeobpa-
308amersib pacxoda; 4 — 3awumHble Konbya;, 5 — pbiM-60nm; 6 — eep-
M08800 kaberisi ces3u; 7 — 2epmoeeol Kabesis numaHus; 8 — 351IeKmpo-

Obl.
Macca,
DN D*, mm | D¢*, mm | d1,Mm/N L*, MM H*, Mm He Boree,
Kr
200 258 358 26/12 362 427 59,0
300 362 485 30/16 514 542 120,4

Puc.B.7. Bug pacxogomepa ncnonHeinn 3PCB-XX5® tunopasmepos DN200
n DN300 c kopnycom unameputenbHoro 6noka n koxyxom MNP, BbI-
NONMHEHHbIMM U3 MeTasnsna, ¢ NPOTOYHOM YacTbil, PyTepoBaHHOM

c¢ToponnacTtom.
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135"

116"

- CNpaBOYHbIN pasmep

56,5

1 — usmepumernbHbIlt br10K; 2 — anekmpu4yeckue nepembidyku Orsi co-
e0uHeHus kopriyca OMP ¢ mpyb6onposodom; 3 — Haknelika Ors ucrorsi-
HeHull Ha Marble pacxolbl (3HaK «o» ceudemenibcmayem O Hanuduu
CyXaruwux ecmaeokK); 4 — nepsuyHbil rpeobpasogamesib pacxooa;
5 — cyxarowue ecmasku 6 — 2epmoeeol kaberns cesa3u; 7 — 2epmMoesod

kabesnsa numaHus.

DN d*, mm D*, mm D1*, mm L*, Mm H*, mm 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 IPCB-X40J1 (ana pa6boTbl Ha ma-
NnbIX pacxoaax) ¢ KOpnycom nsmepuTtenbHoro 6roka, koxxyxom P
M NPOTOYHOM YacCTbHO, BbINOSIHEHHBLIMU U3 NONUMepa.
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Note 2d1*

* — cnpaBoYHbIV pasmep

1 — usmepumersbHbIl 651ok; 2 — eepmoegod Kabensi numaHusi u cesi3u
(kabesib ycrio8HO He riokasaH); 3 — 3awumHbie Kosbua, 4 — anekmpu-
yeckue rnpoB8OOHUKU 0rnisi coeduHeHus kopryca OMP ¢ mpy6onposo-
ooM; 5 — 8UHM KpeneHUs1 371eKMpPUYECKUX NPo8ooHUKO8; 6 — nepsuy-
HbIU ripeobpasosamerib pacxoda; 7 — anekmpoobl; 8 — G0NoAHUMerlb-
HbIU 3a3eMasowul 351eMeHm.

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 3PCB-4X8® (koa cTteneHu 3awmThbl
IP68) ¢ kopnycom uamepuTtenbHoro 6noka u koxyxom [MNP, BbI-
NONMHEHHbIMM M3 MeTanma, ¢ NPOTOYHOM 4YacTbl, PyTepoBaHHOMN
¢roponnactom.
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TpaHcnopTHas nromba

Jelgr— 2

B3JIET 3P ©)
PACXOBOMEP-CHETHMK SMNEKTPOMATHMTHBIA
mopmudrraupa Nair M h
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TR o )
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Hang =24B
Temneparypa XUAKOCTH. ..vvurses =10...4150°C

v BSAET

‘-Aé- ] SPCB-440¢ B DN40 e
|
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nogaepxka NFC

a) Kkopriyc usmepumeribHo2o 6ri0ka 8bINoSIHEH U3 rosumepa

d O O
{ @ ~ @)
(Wi B3NET 3P ©) )
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TpaHcnopTHas nnomba

6) kopnyc usmepumersibHo20 bsi10Ka 8bIrNo/IHEH U3 Memarinia

Puc.b.10. Bua cBepxy nameputenbHbIX 6N10KOB pacxopgomepa cdnaHuoBaH-
HOro UCMNOJIHEHUA.
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B3JIET 3P (©)
PACXOAOMEP-CHETHMK SNEKTPOMATHMTHbIA
mopmdpukaums Janr M h
HanpskeHue MUTAHUA........cccoveeeeenenns =24B
Temneparypa XWaKoCTH....... «. 10...+150°C
[ L | |
e _\
/¥ BSAeT ¢ |
| 3PCB-540 | DN40
/ \
nogaepxka NFC onTun4eckas KHornka

Puc.b.11. Bua cBepxy usmeputesnibHoro 6ysioka pacxogomepa B Koprnyce uU3
nonumepa, ¢ RFID-meTKOM U ONTUYECKON KHOMKOMN.
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1 — 8HewWwHss omKudHasi KpblWKa, 2— S8HYMPEHHAA KPpbIWKa.

Puc.b.12. Bug cBepxy usmepurtenbHoOro 6yoka pacxogomepa B meTtannuvye-
CKOM Kopryce C BHeLWWHeN OTKUOHOWN KPbILKOMW.
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Puc.b.13. Kabenb nutaHMa n cCBsSI3M pacxofoOMepOB CO CTENeHbH 3aluUThbl
IP68.

PasgenaHHyto yacTtb kabens cnegyeT nogkntoyaTe B COOTBETCTBUM C Map-
KMPOBKOW, HAHECEHHOW Ha KaXKayto >Xuny Kabens.
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J3 (HACTP)  XP2 J1 J2 J4 (CEPB)
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HL1 — ceemoduod uHOuKayuu cmamyca pabomsi pacxodomepa;

J1, J2 — KOoHmMaKkmHble napbl Ha3Ha4YeHUsi KOHCMaHmbl rpeobpa3sosa-
HUsl yHUsepcarsbHo20 8bixo0a Ne1;

J3 — KoHmakmHas napa paspeweHusi modugukayuu HacmpoeYyHbIX
napamempos;

J4 — KoHmaKkmHas napa paspeweHusi MoOughukayuu Cepe8uCHbIX napa-
Mempos;

XP2 — pasbem nooKmoveHuss wretigha Modyrnsa uHmepgelcos unu
adanmepa USB-OP;

XP3 — pasbem nodkno4YeHus kabens numaHus =24B;

XT1 — KoHMakmHas Konodka yHusepcarsibHo20 8bixoda Ne2;

XT2 — KoHMakmHas Koriooka yHusepcarsibHo20 ebixoda Ne1;

SK1 — nepeknroyamernb ycmaHO8KU pexuma pabomel yHU8epcasibHO20
ebixo0a Ne1(nonoxeHus: 1 — ACTIVE, 2 — PASSIVE);

SK2 — nepeknroyamerb ycmaHOo8KU pexuma pabomel yHU8epcasibHO20
ebixo0a Ne2 (rnonoxeHus: 1— ACTIVE, 2 - PASSIVE).

Bua usameputenbHoro 6noka 6e3 nuueson naHenu (yctaHoBneH
moaynb o6paboTtku LUKC[.408843.024 ¢ KOHTaAKTHbIMW Napamu
Ha3Ha4YeHUs1 KOHCTaHTbl Npeobpa3oBaHUA YHUBepCcanbHOro Bbixoaa
Ne1).
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SB2 (HACTPOMKA) XP2 HL1 XP6 SB1 (CEPBWUC)

L,

2
SE!1 PEXUM Il - BbIXOO-1

BKINCEPB.

BbIXO[-1 [

1]
Il - BbIXO[-2

Il - SK2
it — SK1

[l— XP3

SB2 [PEXUM Bblxou-2[|_
BKI.|HACTP.

> NMUTAHWUE =24B [i

L. .

I ) /ro/@

HL1 — ceemoduod uHOuKayuu cmamyca pabomsi pacxooomepa;

SB1 — kHornka eknroyYeHus pexuma CEPBUC;

SB2 — kHorka skmtoyeHus pexuma HACTPOUKA;

XP2 — pasvem nodknodeHus adanmepa USB-OP;

XP3 — pasbem nodknoyeHusi kaberns numaHus =24B;

XP6 — pasbem nodknroyeHus wieticgha Modyrnsi uHmepgbelicos;

SK1 — nepeknroyamernb ycmaHO8KU pexuma pabomel yHU8epcasibHO20
8bixo0a Ne2 (nonoxeHus: 1 — ACTIVE, 2 — PASSIVE),

SK2 — nepeknroyamerb ycmaHO8KU pexuma pabomel yHU8epcaibHO20
8bixo0a Ne1 (nonoxeHus: 1 — ACTIVE, 2 — PASSIVE),

BbIXO/-1 — koHmakmHasi Korio0Ka yHugepcaribHo20 8bixo0a Ne1;
BbIXO/[-2 — koHmakmHasi KosioOKa yHueepcasibHo20 8bixo0a Ne2.

Puc.b.15a. Bung mnameputenbHoro 6noka 6e3 nuueBon naHenu (yCTaHOBIIEH
moaynb o6pabotku LLUKC[].408843.055 Bep.3 ¢ KHOMKaMu nepeknto-
YeHUA peXXumoB paboTbl pacxogomepa).
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HL1 — ceemoduod uHOuKayuu cmamyca pabomsi pacxooomepa;

SB1 — kHornka eknroyYeHus pexuma CEPBUC;

SB2 — kHorKa skmtoyeHus pexuma HACTPOUKA;

XT2 ebix00 1 — KOHMaKkmHasi Kosio0Ka yHueepcasibHo20 8bixoda Ne;
XT1 8bix00 2 — KOHMaKmMHasi Korilo0Ka yHuUeepcasibHo20 8bixo0a Ne2;
XP2 — paszbem nodknoYeHus winelga Mooy uHmepgpelicos, MOOyrs
RFID unu adanmepa USB-3OP;

XP3 — pasbem nodkno4YeHuUs kabens numaHus =24B;

SK1 — nepekntoyamerb ycmaHO8KU pexuma pabomsl yHueepcasribHO20
8bixo0a Ne2 (nonoxeHus: 1 — ACTIVE, 2 — PASSIVE),

SK2 — nepekntodyamerb ycmaHo8KU pexuma pabomsl yHUeepcaribHO20
8bixo0a Ne1 (nonoxeHus: 1 — ACTIVE, 2 — PASSIVE);

Puc.5.156. Bug namepurenbHoro 6noka 6e3 nuueson naHenu (ycCtaHOBNeH Mo-
Aynb obpaboTkmn LLKCA.408843.055 Bep.3.1 ¢ kHonkaMn nepeknroye-
HUA PeXUMOB paboTbl pacxogomepa).
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[
XT3 TSOUT+ H
TSOUT-| @

J1 — KOHmakmHasi napa paspeweHusi Mooughukauuu HacmpoeyHbIX
napamempos;

J2 — KoHMakmHas napa paspeweHus MoouguKayuu cepe8uCHbIX napa-
Mempos;

XP2 — pasbem noOknw4YeHus wnetga adanmepa cuzHanoe USB-OP
unu MoOyrisi ycmaHOBKU aKMUBHO20 peXuma yHUBepCaslbHbIX 8bIXO-
0os;

XP3 — pas3bem nodknoyeHuss kaberns numaHus =24B;

XT2 — KoHMakmHasi Korodka yHusepcarsibHo20 8bixoda Ne1;
XT3 — KoHmakmHasi Konodka yHusepcarsibHo20 8bixoda Ne2;
XT1, XT5 — mexHonoau4yeckue KOHMakmmHble 371eMEeHMbI.

Puc.b.16. Bug namepurtenbHoro 65oka 6e3 3awmTHOro aKpaHa (yctaHOBI€eH
moaynb obpaboTku LLUKC.408843.005).
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3awWnTHEIA 3KkpaH Mopynb o6paboTku

a) 6e3 MoOyrisi aKmuBHO20 pexxuma yHU8epcarsibHbIX 8bIX0008

MD,EI,yJ'Ib AKTUBHOIO pexunma
YHUBEPCanbHbIX BbIXOO0B

oiclololoiololo

3alUTHBIN 3KpaH Mogynb o6padoTkn
6) ¢ MoOyrieM akmueHO20 pexxuma yHugeepcarsibHbIX 8bIX0008

Puc.b.17. Bug nameputenbHoro 65oka ¢ 3alWUTHbIM 3KpaHOM (yCTaHOBIEH
moaynb obpaboTku LLIKC.408843.005).
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Moayne ¢ RFID-meTkOR

Puc.b.18. Bua moaynsa ¢ RFID-meTKOW, yCTaHOBNEHHOrO B U3MepPUTENbHbIN
o6nok

Moaynk WHTepdeiicor

7 JIE
XT1
4
X351

XS 1 — paszbem nodknoyeHuUss K Mooy obpabomku;
XT1 — koHmakmHas konodka uHmepgpetica RS-485.

Puc.B.19. Bug c3agm nuueBoun NnaHenum ¢ yCTaHOBIIEHHbIM MoAyJleM UHTep-
c¢encos.
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NMPUNOXXEHUE B. CxeMbl OKOHEUYHbIX KaCKaaoB YHUBepcalib-
HbIX BbIXOO4O0B

OkoHeuYHble Kackagbl yHUMBepCcarnbHbIX BbIXOAOB pacxogomepa Bbl-
NoSIHEHbI MO OAMHAKOBOW cxeme, npuBeaeHHon Ha puc.B.1. B ckobkax
Ha cxeMe ykasaHbl 0603Ha4YeHNs KOHTaKTHbIX Nap, KOHTAKTOB pas3bemMa
N HaMMEHOBaHWUS CUrHaNoOB Ansl YHMBepCanbHOro Boixoga Ne2.

» TSOUT +(DIR+)
360

Bbixoa1(2)+ —__ |——> +338B
: % — [ED il

Bbixoa1(2)-

) » DOUT1 (DIR)

EVCC 1 kOwm

EGND 1 SK1(2)
p - » TSOUT +(DIR+)

— » TSOUT - (DIR-)

Puc.B.1. Cxema oKkOHe4YHOro Kackaga yHMBepcanbHbIX BbIXOAO0B.

[na ycTaHOBMNEHHOro 3HayeHusi AKTUBHbIM YpOBeHb — Bbicoknmn
HanMyuio MMNynbca Ha BbIXOAEe B YAaCTOTHOM M UMMYSTIbCHOM PeXnmax,
a Takke Hanuuumio cobbITUSS B JIOMMYECKOM peXumMe COOTBETCTBYET
Pa30MKHYTOE COCTOSIHME 3JMEeKTPOHHOro kntoda. lNpu oTcyTCcTBUM UM-
nynbca U OTCYTCTBUM COBLITUS NEKTPOHHDBIN KITHOY 3aMKHYT.

[na ycTaHOBNEHHOro 3HayeHuss AKTMBHbIA ypoBeHb — Huskumn
COCTOSIHUS SNEKTPOHHOrO KItoya obpaTHble.

B aKkTMBHOM pexume HanpskeHue Ha BbiXOAe Npu OTCYTCTBUM UM-
nynbca, a Takke COOTBETCTByKOLlee YPOBHIO BbICOKMM B rnornyeckom
pexume MoxeT bbiTb oT 2,4 fo 5,0 B. MNpu Hanuuum nmnynbca n npu
ypoBHe HU3KUM B NOrMYeckoM pexumme — HarnpsbkeHue Ha BbiIXOAe He
bonee 0,5 B. PaboTa Bbixoga B aKTUBHOM pexuMme OO0MnyckaeTcs Ha
Harpysky ¢ conpotusneHnemMm He meHee 1 KOM.

MepeBog yHMBepcanbHbIX BbIXOAOB B aKTUBHbIA PEXUM OCYLLIECTB-
ngaetca nepekntoyatensmn SK1 1 SK2 Ha mogyne obpaboTkm pacxo-
Aomepa.

B naccuBHOM pexvme gonycKaeTcsi NUTaHWe OT BHELLHEro UCTou-
HUKa Hanps»XeHnem nocTtosiHHoro Toka oT 3 go 30 B. [Jonyctumoe 3Ha-
YeHe KOMMYTMPYEMOro TOKa Harpy3kun He 6onee 150 MA.

OnunHa nuHum ceasmn — go 300 m.
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XT2/1 TSOUT+
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—® > +

® > -

XT2/2 TSOUT-
(XT3/2 DIR-)

a) naccusHsbIl pexum pabomsl

______1xOm _
[ [
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| |
| : XT2/2 TSOUT-
' ' XT3/2 DIR-
i 4 | ( )

6) akmugHbIl pexum pabomsi

Puc.B.2. CxeMbl OKOHEYHbIX KackagoB YHMBepcCalibHbIX BbIXO4OB (MoAynb
obpabotku LLKC[.408843.005).

lMepeBoa yHMBepcarnbHbIX BbIXOAOB B aKTUBHbLIA PEXNM OCYLLECTB-
NseTcs YyCTaHOBKOW Ha MoAyrnb 06paboTku JONONHUTENLHOrO MOAyns
aKTMBHOIO pexumMa yHUBepCarbHbIX BbIXOO0B.
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NMPUNOXEHUE I'. UCTOYHMKN BTOPUYHOIO NUTaHUA

2 | .
3

N T

93 T*

4

K\o 6 0

25* 56*

A
\4

a) sud criepedu 6) sud cboky

* - cNpaBOYHbLIN pasmep

1 — 8UHMbI KOHMaKMHOU KO/I00KU 8bIXOOHO20 HanpsikeHus =24 B;

2 — ¢8emoOUOOHbIU UHOUKamop BK/IOYEHUSs UCMOYHUKa 8MopUYHO20
numadus; 3 — auHmM noAcmMpPOUKU 8bIXOOHO20 Harps)KeHUs; 4 — BUHMbI
KOHMaKmMHoU KO/1I00KU MOOKIMYEHUsT HanpsikeHuss numaHuss ~220 B
50 'y (L — nuHusa, N — Heimparb); 5 — cepbaa 0511 0c8060XX0eHUs 3a-
wersnku; 6 — 3awernka 0ns kpenneHus Ha DIN-pelke.

Puc.l.1. UcTouHuK BTOpUYHOro nutaHus cepum DR-15-24 (=24 B 15 BT).
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a) sud criepedu 6) sud cboky

* - cnNpaBOYHbLIN pasmep

1 — 8UHMbI KOHMaKMHOU KO/I00KU 8bIXOOHO20 HanpsikeHus =24 B;

2 — ¢8emoOUOOHbIU UHOUKamop BK/MOYEeHUSs UCMOYHUKa 8MOopUYHO20
numadus; 3 — auHmM noAcMpPOUKU 8bIXOOHO20 HarpsXKeHUSs; 4 — BUHMbI
KOHMaKmMHoU KOf1I00KU MOOKIMYEeHUsT HanpsikeHuss numaduss ~220 B
50 'y (L — nuHusa, N — Heumparb); 5 — cepbaa 05151 0c8060XX0eHUs 3a-
wesnku; 6 — 3awerka ons kpenneHusi Ha DIN-pedlke.

Puc.l'.2. UcTo4HMK BTOpUYHOro nutaHma cepum HDR-15-24 (=24 B 15 Br).
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NMPUNOXEHUE [1. PekomeHAyeMble HACTPOMKU BbIXOAOB pacxo-
Aomepa npu NOAKNIYEeHUN K TensoBbIYUCIIN-
Tento «B3JIET TCPB»

1. YHuBepcanbHble BbIxoabl pacxogomepa «B3JIET OP» moamndumkauum
«Jlant M» mncnonHeHnn IPCB-4X0(5X0)J1/® npu nogknioveHuu K Ten-
nosbiuncnutento «B3JIET TCPB» wucnonHennn TCPB-024, -024M, -
025, -026, -026M, -027, -042, -043 moryT HacTpamBaTbCsa Ans paboTbl
Kak B aKTMUBHOM, TaK KU NaccMBHOM pexume. [pu aToM ansa BXo4oB Ten-
NOBbLIYUCNINTENSA AOSMKEH YCTaHaBNMBAaTbCA COOTBETCTBEHHO MAaCCUB-
HbIN NMMBO aKTUBHBIA PEXNM paboThbl, TO eCTb COBMNAATLCA KOHUry-
paumsi «aKTUBHbIN BbIXOA4 — NACCUBHbIN BXOA4» NMNOO «MNaCcCUBHbLIN BbIXOA
— aKTUBHbIN BXOOY.

B cnyyae HeobGXoOUMOCTM KOHTPOSS HanuMyus NUTaHUs pacxono-
Mepa crnefyeT yCTaHOBUTb KOHOUIypauumio «aKTUBHbIA BbIXO — Mac-
CUBHbIN BXOOY.

2. Mpu nogkntoyeHumn kK Tennosbluncnutento «B3JIET TCPB» ucnonHeHus
TCPB-033 ¢ uenbo 3KOHOMWUKW pecypca ero BCTpOeHHOW BGaTtapen nu-
TaHUs PEKOMEHOYETCA MCNOoSb3oBaTb KOHUrypauuilo «akKTUBHbIA Bbl-
X0, — MacCUBHbIN BXOAY.

3. Cnegyet Takxke yunTbiBaTh, 4TO B Tennosbiuncnutene «B3JIET TCPB»
ncrnionHeHna TCPB-034 npu ycTaHOBMEHHOM aKTUBHOM peXume BXxoda
MakcumanbHas [OonycTuMas 4actoTa NocTynawwux WUMMyNbCOB CO-
ctaBndet 10 'y, a npn yctaHoBNeHHOM naccmBHoM pexume — 100 My,

BHUMAHHUWE! B coomeemcmeuu c¢ pekomeHOayusimu CHull
41-01-2003 (CI160.13330.2012), ckopocmb O8UXXEHUSsI MEeIJIOHO-
cumesnsi 8 mpybornpoeodax cucmemM @HYMpeHHe20 MmersiocHab-
JKeHusi He Mo)kem npeebiwamb 5 M/c. B cesi3u ¢ amum, Makcu-
ManbHOe 3HaYyeHue 4Yacmombl Ha yHueepcasilbHOM ebixode Ne1
pacxodomepoe rnpu ebinycke u3 npouzsodcmea coomeemcmey-
em sesiuqyuHe pacxoda, pasHol 0,5-Quaus. (cM. mabn.1). lMpu yee-
NuyeHuu pacxoda cebiwe 3Ha4YeHus 0,5-Quaue. pacxooomep ebiOa-
em cuzHan o HewmamHoul cumyayuu: «Owubka ebixoda 1».

lMpu amom Ha yHueepcanbHOM 8bixode N°2 makcumasibHoe
3HaYyeHUe 4Yacmombl coomeemcmeyem eesnlu4yuHe pacxoda, pae-
HOU Qnaué.
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NMPUNOXXEHMUE E. MpunoxeHna K meToanKe NOBEPKU

(o6sa3aTenbHoe)

Beixon [N (F) -

" ‘ WHAWKATOP ¥

UHTephelcHbIn BeIXO

o

RS

i

1 — mpyb6orposod rnogepoyHoU ycmaHo8KuU, 2 — pacxooomep, 3 — cyem-
YUK UMIyibcos (Yacmomomep),; 4 — rnepcoHarsibHbIU KOMIIbomep.

Puc.E.1. Cxema coeauHeHnn npu noBepke pacxoaomepa «B3JIET 3P» mo-
andukaumm «Jlant M».

68

// B3INET



[MpoTokon nosepkn pacxogomepa «B3JIET 3P»
Mogudukaumm «Jlant M»

3aBoackon Homep "o4 BbiNycka

Bua nosepku

MyHKT o
. TMEeTKa O
HanmeHoBaHne onepauunn OOKyMEeHTa ﬂpmmeanme
COoOoTBETCTBUU
no noBepke
1. BHeLwwHMn ocMoTp. 5.8.1.
2. OnpoboeaHue 5.8.2.
3. MNoaTBepxaeHne COOTBETCTBMS Nporpamm- 5.8.3.
Horo obecneyeHnst pacxogomepa
4. OnpegeneHne norpewHoOCTM pacxogomepa 5.8.4.
npu namepeHmn obbema u cpegHero o0b-
€MHOro pacxoga.
Pacxogomep npusHaH K aKcnnyaTtauum
(ropeH, He roaeH)
[aTa noBepkun «___ » 20 r.
MNoBepuTtenb / /
(noanwuceb) (¢.1.0.)
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NMPUNOXXEHUE XK. NonHasa kogucpukauma pacxogomepon

NcnonHeHne SPCB-XXXX XXX.
aoBr ge

a. Koa No KOHCTPYKTMBHOMY MCMONTHEHUIO U3MEpPUTENbHOrO Grioka
pacxofomepa:

4 — ncnonHeHne 6e3 nHOnKaToOpPa;
5 — ucnonHeHue ¢ NHANKATOPOM.

6. Kog no gnHammyeckomy guanasoHy (OTHoLeHue HanbornbLlero
pacxoda K HaMMeHbLUeMY) Npyv NPsIMOM HanpasfeHun NoToka nameps-
€MOW XNOKOCTU:

1-1:100;
4 —1:250;
5—-1:300;
7 —1:500.

B. Ko no obnactn npuMmeHeHus:
0 — o6LEenpoMbILLNEHHOE;
1 — nutepdenc RS-485;
5 — ansa ocobbIX ycrnosui;
8 — cTeneHb 3awwmnThl IP68.
r. Kog no cnocoby moHTtaxa lNINP B Tpy6onposos:
J1 — noa npucoeanHeHne Tmna «COHOABUYY;
® — dhnaHyoBaHHOE UCMNOSTHEHME.

A. Kog no HopmupyembiM npegenam AonyckaeMblX OTHOCUTENbHbIX
NnorpeLHocTen Npu n3MepeHun cpegHero obbemHoro pacxoga (obve-
Ma) Npy NPSIMOM HanpaBNeHUM NOTOKA U3MEPSAEMON XMAKOCTU. Bos-
MOXHbI 0OgHa Unn ase no3uumm (cm. Tabn.>X.1.):

A—+1%;
B—-+2%:;
C-+5%.

e. Kog no HopMupyeMbIM npefenam onyckaeMblX OTHOCUTENbHbIX
norpeLHocTen Npu naMepeHun cpegHero obbemHoro pacxoga (obve-
Ma) 1 AMHaMUYeCKOMY AnanasoHy npu obpaTHOM HanpaBreHuM NOToKa
N3MepseMomn XNOKOCTH:

P — npegenbl gonyckaeMblX OTHOCUTESbHbBIX MOrPELIHOCTEN NpU n3-
MepeHun cpegHero obbemMHoro pacxoga (obbema) M AnHaMUYeckme
AnanasoHbl Npu NPAMOM 1 06paTHOM HanpaBreHUn NOTOKa N3MepAEMOoNn
XNOKOCTU 3KBMBANEHTHbl. Bo3amMoXHbl ogHa wnu gse nosvumu (Cm.
Tabn.XK.2.);

MHpekc P oTcyTcTBYeT — npedensl AONyCKaeMblX OTHOCUTESbHbIX
NOrpeLlHoOCTEN Npyn M3MepeHUn cpegHero ob6bemMHoro pacxoga (o6bema)
B obpaTHOM HanpasneHun — = 2% B AuHammnveckom ananasoHe 1:100.
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Mpepenbl gonyckaemMblX OTHOCUTESbHbLIX MNOrPeLIHOCTEN pacxodo-
mMepoB ucnonHeHnn APCB-XXXX npu namepeHun cpegHero o6 beMHoro
pacxofa (o6bema) npuBegeHsl B Tadn. XK.1.

Tabnuua X.1.
Mpegensbl go- Mpepgensbl go-
nyckaemblx OT- nyckaemblx OT- [InanasoH vs-
HOCUTENbHbIX HOCUTENbHbIX MEpSISMOTO
norpewwHocten | [uanasoH U3MepsieMoro cpeaHero | norpelHocTei CPEAHErD 06b-
WcnonHeHnns | Nnpu namepeHuu o6bemMHOro pacxoga npu U3mepeHun
€MHOro pacxo-
pacxogomepoB | cpeaHero obb- cpeaHero o6b- na
€MHOro pacxoga €MHOro pacxoga
(obbema) (obbema)
npuv NPSIMOM HanpaBneHUN NOTOKa U3MEPSEMOW Xua- | Npu o6paTHOM HanpaereHum no-
KOCTU TOKA M3MEPSEMOW XXUAKOCTM
OPCB-X10X A +1,0% o1 0,01-Qranb go QHanb (1:100)
OPCB-X4XX A +1,0% o1 0,004-QHanb go QHaunb (1:250)
OPCB-X4XX B +2,0% 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-QHanb go 0,01-QHamb (ot
- 1:250 pgo 1:100)
OPCB-X50X A +1,0% ot 0,0033-QHanb go QHanb (1:300) ot 0,01-QHanb
QPCB-X50X B +2,0% ot 0,0033-QHanb o QHanb (1:300) +20% A0 QHanb
+1,0% ot 0,01:QHan6 1o QHamb (1:100) (1:100)
OPCB-X50X AB £20% ot 0,003-QHan6 go 0,01-QHanb (oT
-7 1:300 go 1:100)
OPCB-X7XX B +2,0% o1 0,002-:QHanb go QHaunb (1:500)
£2,0% ot 0,004-QHanb go QHaunb (1:250)
3PCB-X7XX BC £5.0% o1 0,002-:QHanb go 0,004-QHanb (ot

1:500 go 1:250)

HpenenblnonyCKaeMbm OTHOCMTeﬂbeMLHOFpGMHOCTeM pacxono-

mMepoB ncnonHeHnn SPCB-XX0XP npu namepeHmn cpegHero o6eMHo-
ro pacxoga (o6vema) npuBegeHsl B Tabn. XK.2.

Ta6nuua X.2.
Mpeaens! gonyckaemblx OTHO- [IMANa3oH MaMEepSIeMoro
CUTENbHbIX NOrpeLIHocTe Npu
McnonHeHus cpeaHero o6beMHoro
n3MepeHum cpegHero o6bLem-
pacxonomepos Horo pacxoga (o6bema) pacxona
npv NpsiMOM 1 0GpaTHOM HanpaBneHNM NOTOKa U3MePSEMON XKUOKOCTU
OPCB-X10X AP +1,0% o1 0,01-Qranb go QHamb (1:100)
OPCB-X4XX AP +1,0% o1 0,004-QHanb go QHaunb (1:250)
IPCB-X4XX BP +2,0% o1 0,004-QHanbd go QHamb (1:250)
) +1,0% o1 0,01-Qranb go QHanb (1:100)
OPCB-X4XX ABP +2,0% o1 0,004-:QHand go 0,01-QHaunb (o1 1:250 go 1:100)
OPCB-X50X AP +1,0% o1 0,0033-QHanb go QHamb (1:300)
OPCB-X50X BP +2,0% o1 0,0033-QHanb go QHamb (1:300)
) +1,0% o1 0,01-Qnanb go QHanb (1:100)
OPCB-X50X ABP +2,0% o1 0,003-QHand go 0,01-QHaunb (o1 1:300 go 1:100)
OPCB-X7XX BP +2,0% o1 0,002-:QHanb go QHamb (1:500)
5PCB-X7XX BCP +2,0% o1 0,004-:QHanb go QHaunb (1:250)
: +5,0% oT 0,002:QHan® o 0,004-QHanb (o1 1:500 go 1:250)
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