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BHUMAHUE!
Mpu npoBefeHUMN 3NeKTPOCBaAPOUHbIX paboT Ha MecTe
3aKcnnyaTauMm pacxofoMepoB He AoNnycKaeTcA:

e HanMuue Ha Pacxo4oMepe HaMnpPsHKEHWUA NUTaHNS;
« MpoTeKaHue Yepes pacxo4omMep CBapO4HOro TOKa.

B ¢cBA3n ¢ nocTostHHOM paboTon MO yCOBEPLUEHCTBOBaHMIO Npubopa
BO3MOXHbl OTNINYUS OT HACTOSILLLENO PYKOBOACTBA, HE BNUSAOLLME Ha
MEeTpOoormyeckmne N PyHKUMOHanbHbIe XapakTepUCTUKN.
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BBepneHune

HacTosiee pykoBOACTBO MO 3KcnyaTaumm npegHasHayeHo A5 03HAKOMIEHWS C MPUH-
umnoMm paboTbl, YCTPONCTBOM U KOHCTPYKLMEN PACXOLOMEPOB-CHETUMKOB JMEKTPOMAarHuUT-
HbIX Mutepdnoy ncnonHenus K (B AanbHemnwem — pacxofomepbl) € LENbIO UX NpaBUbHON
JKCrnyaTaumu.

1 Has3HayeHue n ob6nacTtb NpMMeHeHUs

Pacxogomepbl npegHa3HayeHbl AN M3MEepeHuin 06BbEMHOro pacxoga u obbema
3NEeKTPONPOBOAALLMX XKMUAKOCTEN, NpoTeKatoLLMx no Tpybonposoay.

PaCXO,CI,OMepr MOryT UCNOJSib30BaTbCA B COCTaBe TeFIﬂOC‘-IéT‘-II/IKOB, Nn3mMepuTenbHbIX
cuctem, ACYTI B uensax KOMMEPYECKOro MM NpOMbILIIIEHHOrO yyYéta notpebneHus
3HepreTnyecknx pecypco. O6nactTu NpUMEHEHU PAacXOAOMEPOB: CUCTEMbI BOAOCHA0-
XeHua n BoOAOoNnoArotoBkn, CUCTEMbl OpolleHnAa U Menuopauun, BoAAHble CKBaXXWHbI,
CUCTEMbI y4ETa CTOYHbIX BOA,.

Pacxogomepbl o6ecneunBatoT criegytolime QyHKUMOHaNbHbIE BO3MOXHOCTU:

e HakonneHue 3HavyeHni o6 bEMOB MO pe3ynbTaTtam N3MepeHnii;

® npeAcTaBreHve pes3ynbTaToB M3MEPEHWUN W AMarHOCTUYEecKon MHopMauun Ha
BHELLHMEe YCTpONCTBa NocpeacTBoM nHtepdeica LIN.

Pacxogomepbl MMeloT criegytolme BbIXOOHbIE CUrHarbI:

e [Ba MMMYMbCHbIX cUrHana, opMMpPyEMbIX AUCKPETHLIM M3MEHEHWEM COMpOTUB-
NeHNns BbIXOAHOW Lienu;

e undpposon curHan LIN Hecywmn nHopmauuio o pesynbTaTtax UsMepeHui u gma-
FHOCTMKM.

YcnoBHoe 0603HayYeHre pacxogomepa npu 3akase:

Mutepcrnoy K50 -72 - A - ® - P16 - IP66

HomuHanbHbi guameTtp DN, mm CTeneHb 3aWyThbl
HomuHanbHbIN pacxoq Qs, My Pab6ouee gaBneHve
Krnacc TouHocty, A, B, C P16 - 1,6MlMa; P25 - 2,5MMa
Tun nprcoeavHeHUs

M - mydra; C - caHgeuy; @ - dinarew Ct; ® 1 - hnaHeL Hepx.

Knaccel A, B, C
Mutepcpnoy K 50 - 72 - K1 4 - d1 - P16 - IP66
HomuHansHbI anameTp DN, Mm CT1eneHb 3aumTbl
HomuHarbHbIN pacxog Qs, M4 Pa6ouee nasreHme
Krnacc TouHocti, K1, K2 P16 - 1,6MrMa; P25 - 2,5MlMa
[vana3oH namepenmn, R

1- R=160; 2 - R=250; 4 - R=400; 6 - R=630; 10 - R=1000
Tun npwucoeanHeHna
M - mydora; C - canasuy; ® - dnaHew, Ct; ®1 - dnaHew, Hepx.

Knaccbl K1, K2
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2 TexHuYecKue xapakTepuUCTUKHU
2.1 JKkcnnyaTauuoOHHbIe XapaKTepPUCTUKU
2.1.1 Mapamempsi uzmepsiemoli cpedbl

YaenbHas aNeKTPONPOBOOHOCTD ....cciuuuueiieeaeeaaaieeeeeaaeeaaneneeeaaaaaanns or 107 no 10 Cwv/wm;
HevTpanbHOCTE MO OTHOLLEHMIO K KOMMO3UTHOMY MaTepuarny 1 HepXaBetoLLen cTanm;

TemnepaTtypa N3MEPSAEMOM CPEABI ........uveeeeeeriaiiieieeaaaaaaaaeeeeaaaaaanens ot 0,1 po 150 °C;
Pabo4yee naBneHue namepsaemMon cpefpl, He BOMNee........ccocveeevineennns 1,6 (2,5)" MMa;

- Tonbko Ans Mutepdnoy K100-xx, MNMutepdnoy K150-630 n K200-1000.

2.1.2 Pa6o4ue ycnoeus akcriyamayuu

TemnepaTypa OKPY>KaIOLLLETO BO3AYXA ....vvveeeeerrrurrreeeansss oT muHyc 10 go nntoc 50 °C;

OTHOCUTENBHAasA BNaXXHOCTb Bo3ayxa npu 35 °C, He Bonee..........ccceeevceeeeennennn. 95 %;

ATMocdepHOe OaBNEHNE B ANAMA30HE ......ccceeeeeeeeeeeeeeeeeeeeeeeeen, o1 84 po 106,7 kla;

[MepeMeHHOe MarHNUTHOE MOME, HE BOMEE .........cccceeiiiiiiieee e 40 Alw;

MexaHnyeckasi Bubpaums yactoton 10+55 Ny ¢ amnnutygoi cmewlenns o 0,35 mwm;

CTeneHb 3aMThl KOPMYCA ...eeeervrerernreeennireeenns IP66 nnun IP68 no NOCT 14254-2015 .
BHUMAHME! 3anpewaetca akcnnyataumsa pacxogomepos Bo B3PbIBOOIMACHbIX

MOMELLUEHUAX.

2.1.3 [Mapamempsbi 351eKMPUYECKO20 NMUMaHusi

HanpsyKeHNE MOCTOSHHOTO TOKA ....vvvvieeeeeeiiiieeeeeeeeseasnreeeeeeeseasnssneeeaaeanns 12 ...13,2 B;

MoLLHOCTb, NOTPednAeMast OT CETU, HE BOMEE .........c.uvvieeeeeeeiiiiiee e 3 BA;

2.1.4 Tabapumubie pasMepbl U Macca

[abapuTHblE pa3mepbl U Macca ykasaHbl B NpUIoXeHnn A.

2.1.5 [IMokazamenu HadexHocmu

CpeaHsist HapaboTKa HA OTKA3, HE MEHEE ........c..eveeeeeeeiiiiiieeeeeeeeeiirneeeeeeeeans 100 000 v;
CPOK CIMYXKODBI, HE MEHEE .......eeeeiiiieeeaiiieeeaieeeeaeteeeeteeeesaneeeeesnneeeeanseeeeeanseeeeannees 12 nert.

2.2 MeTponornyeckue xapakTepucTukm

CyLecTByHOT crnefyoLme Kraccbl TOYHOCTU pacxogomepos: A, B, Cu 1, 2.
OnameTpbl ycnoBHbIX NpoxonoB (DN) u cooTBETCTBYOLME 3HAYEHNS pacxonoB Anst
knaccos: A, B, C, npueegeHsl B Tabn. 2.2.

Mpenenbl gonyckaeMon OTHOCUTESNbHOW MOrPELUHOCTM NPU M3MEPEHMU pacxopa u
obbema ans knaccos A, B 1 C (¢ npumMeHeHnem MMNynbCHOMO ¥ LMEPOBOro curHana, no
nokasaHusiM Ha Tabo) He NPEBbLILLIAIT 3HAYEHWN:

o +1 % B gnanasoHe namepeHun pacxoga ot Q2t (sknountensHo) oo Q4;

e + 2 % B gnanasoHe namepeHui pacxoga ot Q2 go Q2t;

e +5 % B gnanasoHe namepeHun pacxoga ot Q1 go Q2.
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Tabnvua 2.2 — 3HayeHUsA pacxopoB n!wl NPAMOM HanpaBfieHUM MOTOKa
u3mMepsiemon cpeabl ansa knaccoB A, B u C, [M/4]
ik | 8| B lox| a2 | af ik | 8] DB |ax| @ | o
un S| @ t un S| @ t
A 0,08 | 0,032 A 0,04 | 0,016
k20-12 | B (12) 0,12[0,048[ 0,019 || k206 | B (765) 0,06[0,024] 0,01
C 0.027] 0,019 c| '\ 0,013| 0,01
A 0.12| 0,048 A 0,06 | 0,024
k25-18 | B (21285) 0,18[0,072[0,029 | | K259 [B], 1925) 0,09[0,036] 0,014
c | 0,04 | 0,029 c | 0,02 | 0,014
A 02 | 008 A 01 | 0,04
K32-30 | B (3?;05) 03[012[0048 || K32-15 [ B (1;5;5) 0.15[ 0,06 | 0,024
c | ¥ 0,067 0,048 c 1'% 0,033 | 0,024
A 03| 012 A 0,15 | 0,059
K40-45 [ B (5g25) 045[0,18 0,072 | | k40-22 [ B (22725) 022 (0,09 [ 0,035
c |©® 01 |0072 c|“" 0,049 0,035
A 048] 019 A 024 | 04
K50-72 | B (gg) 072[0,29] 0,12 || K50-36 [ B (ﬁg) 0,36[ 0,14 | 0,058
C 0.16| 012 C 0,08 | 0,058
A 08 | 032 A 04 | 0.16
K65-120 | B (158) 12048 0,19 || k6560 | B (gg) 06024 04
C 0.27 | 0,19 C 0,13 | 0,1
A 12 | 048 A 06 | 024
K80-180 | B (122‘5)) 1,8[072] 029 || k80-20 [ B (1?35) 09036 0,14
C 04 | 0,29 C ‘ 02 | 0,14
A 19 | 0,75 A 0.9 | 0,37
K100-280 | B égg) 28[ 1.1 045 || Kl00-140 | B (1‘7‘2) 1.4 (056 | 022
C 0.62| 045 C 031 0,22
A 42 | 17
K150-630 | B (7%3;05) 6325 1.0
C ’ 14 ] 10
A 67 | 2.7
K200-1000[ B (11228) 10 4 | 16
C 22| 16

Mpn oGpaTHOM (peBepCHOM) HampaBfieHWn MOToKa U3MepPSeMol cpefbl 3HaYeHUs
pacxoOoB COOTBETCTBYIOT Knaccy A.
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OuameTtpbl ycnoBHbix npoxogoB (DN) u COOTBETCTBYHOLUME 3HAYEHUSI PACXOOOB,
npegensl JOMycKkaeMon OTHOCUMTENbHOWM MOrPeLIHOCTM B 3aBMCUMOCTM OT Knaccos: 1, 2
npvBeeHsl B Tabn. 2.3 n 2.4.

Tabnuvua 2.3 — 3HavyeHusi pacxoA4oB NpM NKOGOM HanpaBieHUU NOTOKa U3MepAeMon

cpeabl ans knacca 1, [M/y]

K11
Tun Q Q Q2 Q4 Q. Q4 Q. Q4
K20-6 79 | 6,3 0,025 0,016 0,04 0,025 0,063 0,04
K20-10 125 | 10,0 0,04 0,025 0,063 0,04 0,1 0,063
K25-10 125 | 10,0 0,04 0,025 0,063 0,04 0,1 0,063
K25-16 200 | 16,0 | 0,063 0,04 0,1 0,063 0,16 0,1
K32-16 200 | 16,0 | 0,063 0,04 01 0,063 0,16 0,1
K32-25 31 | 250 0,1 0,063 0,16 0,1 0,25 0,16
K40-25 31 1250 0,1 0,063 0,16 0,1 0,25 0,16
K40-40 500 | 40,0 0,16 0,1 0,25 0,16 04 0,25
K50-40 500 | 40,0 0,16 0,1 0,25 0,16 04 0,25
K50-63 788 | 63,0 0,25 0,16 04 0,25 0,63 04
K65-63 788 | 63,0 0,25 0,16 04 0,25 0,63 04
K65-100 1250 | 100,0 04 0,25 0,63 04 1,0 0,63
K80-100 1250 | 100,0 04 0,25 0,63 04 1,0 0,63
K80-160 2000 | 1600 | 063 04 1,0 0,63 1,6 1,0
K100-160 | 200,0 | 1600 | 0,63 04 1,0 0,63 1,6 1,0
K100-250 312 | 2500 1,0 0,63 16 1,0 25 1,6
K150-630 788 | 630,0 25 16 4,0 25 6,3 4,0
K200-1000 |1250,0/1000,0{ 4,0 25 6,3 4,0 10,0 6,3
Tabnuua 2.4. — 3HavyeHuss pacxonoB Npu nOOGOM HanpaBneHUMU MOTOKa
M3MepsieMon cpeabl AnA knacca 2, [M3/q]
K210 K24
Tun Q| & Q. Q4 Q. Q4 Q. Q4
K20-6 79 | 63 0,01 0,006 0,016 0,01 0,025 0,016
K20-10 125 | 10,0 | 0,016 0,01 0,025 0,016 0,04 0,025
K25-10 125 | 10,0 | 0,016 0,01 0,025 0,016 0,04 0,025
K25-16 200 | 16,0 | 0,025 0,016 0,04 0,025 0,063 0,04
K32-16 200 | 16,0 | 0,025 0,016 0,04 0,025 0,063 0,04
K32-25 310 | 25,0 0,04 0,025 0,063 0,04 0,1 0,063
K40-25 310 | 25,0 0,04 0,025 0,063 0,04 0,1 0,063
K40-40 50,0 | 40,0 | 0,063 0,04 0,1 0,063 0,16 01
K50-40 50,0 | 40,0 | 0,063 0,04 0,1 0,063 0,16 0,1
K50-63 788 | 63,0 0,1 0,063 0,16 0,1 0,25 0,16
K65-63 788 | 63,0 0,1 0,063 0,16 0,1 0,25 0,16
K65-100 1250 1000 | 0,16 0,1 0,25 0,16 04 0,25
K80-100 1250 1000 | 0,16 0,1 0,25 0,16 04 0,25
K80-160 2000 | 160,0| 025 0,16 04 0,25 0,63 04
K100-160 | 2000 | 160,0 | 0,25 0,16 04 0,25 0,63 04
K100-250 | 3120 | 250,0 04 0,25 0,63 04 1,0 0,63
K150-630 788 | 630,0 1,0 0,63 1,6 1,0 25 1,6
K200-1000 |[1250,0{1000,0] 1,6 1,0 25 1,6 4,0 25
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Mpegenbl gonyckaemol OTHOCUMTENbHOW MOrpeLUHOCTU NpY U3MEPEHUM pacxoda M
obbema Ang knacca 1 (C NPUMEHEHNEM UMMYMbLCHOro U LMpoBOro curHana, no noka-
3aHUsIM Ha Tabrno) He NpeBbILLAT 3HAYEHWN:

o +1 % B gnanasoHe namepeHun pacxoga ot Qz (BknoUMTENBHO) 00 Q4]

o + 3 % B gnanasoHe namepeHun pacxoga ot Q1 o Qy;

Mpegenbl gonyckaemol OTHOCUMTENbHOW MOrpeLUHOCTU NpU U3MEPEHUn pacxoda M
obbema Ang knacca 2 (C NpUMMEHeHNeM UMMYNbCHOTO U LMcpoBOro curHana, no noka-
3aHMAM Ha Tabno) He NpeBbILalT 3HAYEHWN:

e + 2 % B gnanasoHe namepeHun pacxona ot Qq (BknounTensHo) 0o Qu;

e +5 % B gnanasoHe namepeHuii pacxoga ot Q1 oo Qy;

3HayeHMs MoPOroB YyBCTBUTENBHOCTM PACXOAOMEPOB HE 3aBUCAT OT Knacca (Tabn. 2.5).
Tabnvua 2.5 — 3Ha4yeHuUsi NOPOroB YyBCTBUTENBLHOCTU Qg

o
olo|o
o|N|lm|o|w|lolvw|lalo|la|[o|RQ|o|8|F|0|®]|8
o el v o Bl IRl IR I O R I Ol S B ISR I Il B Il
TnK [Qlo|l|lv|la|a|lolo|lololw|lbs|lolaslolelols
gdiglg|d|ola|lz|ZIle|lnle|ld8|o|(I]|2|o|v]|8
4 |2l |x2(8|==l=18
¥ |x|[x|g
ol o|w wlo|o| N e
™ © o <t || m
3 o ~— o — ~ < (&) [a2) N~ ~ — o
Qo MM S |o|S|lo|lal|ll|a|lalololS|laoll|lao|l= N9 =
o|lo|lo|oc|lo|C|lolo|la|la|C|la|lC|la|le|e]|e

Mpenensbl gonyckaeMon OTHOCMTENbHOWM MOrPELLIHOCTM NPU U3MEPEHUN BPEMEHU He
npesbiwatoT + 0,05 %.

EMKOCTb cHeTuMkoB obbema o 99999999,999 m°.

EmkocTb cyeTumka BpemeHun HapaboTku 999999 vac.

2.3 ®DyHKUMOHAlbHbIe XapaKTepPUCTUKMU

Pacxogomepbl BCeX MCMOMHEHWI XPaHAT HAKOMSEHHbIE 3Ha4YeHNs1 0OEMOB B MPSMOM U
obpaTHOM HanpaeneHusix NoToka, BpeMeHU HapaboTku 1 BpeMeHN paboTbl C OLLINOKOIA.

Pacxopomepbl npy 3Ha4yeHMM pacxoda MeHee nopora YyBCTBUTENbHOCTU (Tabn. 2.5)
obecneymBaloT:

e 0OHyneHue nokasaHwi pacxoda no nHTepdency;

e OTCYTCTBME BbIXOAHbIX UMMYIbCOB.

Pacxogomepbl Npu OTCYTCTBUM HANPsDKEHUS NMUTAHUS:

® COXPaHSAIT HAKOMIEHHbIE 3HAYeHNs 0ObeMa U BpeMeHn HapaboTku;

e npekpaLlalT n3mepeHne BpemMeHn HapaboTku. [IMCKpeTHOCTb perucTpauunm Bpe-

MeHU HapaboTku coctaBnsieT 1 MUH.

Pacxonomepbl ¢ nomolublo uHTEpdErica obecneynBatoT nepeaady U3mepuTenbHON,
apXMBHOW W AMarHoCcTMYeckon nHpopmaunm Ha BHELLHEE YCTPOMCTBO.

MoTepun gaBneHus Ha pacxogomepax nNpuBeaeHbl B NpUnoxeHnm B.
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3 CocTtaB uspgenus
CocTaB usgenusi 1 KOMNIEKT NOCTaBKku NpuBeAeHbl B Tabnuue 3.1.

Tabnuua 3.1
HavnmeHoBaHue O6o3HaveHve Kon-so| [lpumevaHue
Pacxogomep anekTpoMarH1THbLIN Mutepdnoy K 1 Vicnonerive
COrnacHo 3akasy
PykoBoAcTBO No aKkcnnyatauuu TPOH.407112.011 P32 1
Macnopt TPOH.407112.011 NC 1
MeTtopgumka noBepku MI1-0470-1-2016 1 3Kk3. npw rpyn-
VHCTPYKUMS MO MOHTaXy TPOH.407112.011 UM NOBOW NOCTaBKe
Bnok nutaxus 1
KomnnekT npucoeauHUTENbHbIN
(pWTUHT, 8-MW KOHTaKTHBIN pasb- 1
€M, 3aLLMTHbIE TOKONPOBOAbI)
Mpoknagka [OCT 15180-86 2

4 YcTpOUCTBO M NpUHUMN paboTbl

4.1 KOHCTpPYKUMA U NPUHLMUN paboThbl

MpuHLUMN OENCTBUSA pacxodOMepPOB OCHOBaH Ha SIBMEHWW UHAYLIMPOBAHUSA 3NEKTPO-
aswxywen cunbl (3AC) B ABMXKYLLEMCS B MarHUTHOM NOMe MPOBOAHMKE — U3MEPAEMON
cpege. HoyumpoBaHHaa J3[C, 3HayeHne KOTOPOW MPOMOpLUMOHanbHO pacxoay (CKopo-
CTU) M3MEPSEMON cpeabl, BOCNPUHUMAETCS 3NeKTpoaaMn 1 MOCTYNaeT Ha 3MEeKTPOHHbIN
Onok npeobpa3oBaHKs, KOTOPbLIN BbIMONHAET 060paboTky curHana, BblUYMCASET OOBEM U
06BEMHBIN pacxon 1 npeobpasyeT ero B CTaHA4apTU3MPOBaHHbIE BbIXOAHbIE aHANOroBble
1 UMPOBbIE CUTHarbI.

Pacxogomepbl COCTOAT U3 U3MepuUTenbHOro yyactka (MY) u anekTpoHHoro 6roka
(3B).

MY npeacraBnset cobor pyTepoBaHHbIN 3alUTHLIM MaTepuanom oTpe3ok Tpybo-
npoBOAa N3 HEMAarHUTHOW CTarnu, 3akMiOYEHHbIN B KOXYX, 3alyLalolwnid aNeMeHTbl mar-
HUTHOW cucTeMbl pacxogomepa. MY MoXeT ObiTb MONHONPOXOAHBIM UNK C cyxeHnem (L-
KaHan). 3aBMCMOCTb CKOPOCTEN NOTOKa OT pacxoda NpeAcTaBneHa B npunoxeHun I

OneKkTPOoHHbIV BMOoK pacxofomepa BbINOMHEH B repPMETUYHOM KOPMyCce, BHYTPW KOTO-
poro pacrionoXeHbl NneyatHast nnata M 3neMeHTbl NMPUCOEAMHEHUS] BHELUHMX Lenen.
OneKkTpoHHbI Bnok obecneynBaeT GOPMMPOBAHME BbIXOOHOIO LIMPOBOro CurHana B
cTtangapte uHtepdgenca LIN, Hecywero nHcopmauuio o pesynbTatax MU3sMepeHuii 1 gua-
FHOCTUKWN, @ TaKkKe [ABYX BbIXOAHbIX YMCIMO-UMMYMbCHBLIX CUIHaNoB, COOTBETCTBYIOLLNX
TpeboBaHusam TOCT P EH 1434-2 Kk uMNynbCHbIM BbIXOAHBIM YCTPOMCTBaM MO Knaccam
OC u OD, co cpeaHeln 4acToTon, MPONOPLMOHANIbHON N3MEPSEMOMY pacxody U Konude-
CTBOM UMMYMbCOB, MPOMOPLIMOHanbHbIM 06 bEMY N3MepsieMol cpeabl.
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Puc. 1 — BHelwHunin B1A pacxogomepa

MopaknioyeHne BHELWHUX MPUMOOPOB K PacxXohoMepy MPOU3BOAMTCA C MOMOLLbIO Ka-
GenbHbIX NMUHKUIA cBsian. Beoa kabeneit B b ocyllecTBNsieTcs Yepes repMeTn3npoBaH-
Hble BBOAbI, paccyMTaHHble Ha NnodknoyeHne kaGenen unm rogpoLLIaHros.

Boixoa F1
Boixoa F2
Mutanme £12B

@®
pad

LIN 7 &

Mnom6a __|
\ noeepurTens

Puc. 2 — MoagkntoyeHne BHELIHMUX NpubopoB

I+1+1+
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4.2 YucnoumnynbCHble BbIXOoAbl

YucnonmnynbCHble curHanbl  OOpPMUPYHOTCS +

Ha NMACCUBHOM BbIXOLOE, npeactaBneHHOM —»

OTKPbITbIM KOMMEKTOPOM (CM. pmc.p3). — ZE F1 (FZ)
dopma curHana — npsiMoyrosbHas. > —
MakcumanbHas BbixogHas yactoTta 500 My, Uk3 max= 30B
MakcumaneHas gnutensHocTb umnynbsca 0,1 c. Imax = 5 mA
O6a Bbixopa (F1 u F2) HesaBucUMbI, HO UMe- Pyc. 3 — CxeMa BbIXOLHOIO Kackaaa

T OELU,MM BEC nMvnynbca. 3HayeHns1 BecoB YMCNOMMMYIBCHOrO BbIXOAa

umnynecoB (BW), yctaHaBnuBaembix No ymomn4ya-
HUIO NpU BbINycke, NpuBeaeHsl B Tabn. 4.1.

Tabrnuvua 4.1 — Bec nmnynbca no ymonyaHuio
Tun K [K20-x|K25-x| K32-x|K40-x| K50-x| K65-x|K80-x| K100-x| K150-x|K200-x|

BW, n/umn| 0,251 025| 05 | 1,0 (125 25 | 5 5 10 20

Kaxabli U3 BIXOA0B MOXET 6bITb HACTPOEH Ha 0AMH U3 10 peXnMoB paboTbl.

HacTpoiika pexxnumoB BbIXOAOB BbINOMHAETCA NPOM3BOAUTENEM UIN CEPBUC-LIEHTPOM
B COOTBETCTBUM C KapTow 3aka3a. Pexxumbl BbIXO4OB NpeacTaBneHbl B Tabnuue 4.2.

Tabnuua 4.2 — Pexumbl paboTbl YACNIOMMNYbCHBIX BbIXOAOB pacxogomepa

Ne Pexum paboTbl Bbixoga Xapakrepuctumka Bbixoaa
PeBepcCHbIN pexum 2 Feex Tu
0 - Fmaxke
(Npamoit curHan) -/nal?.e‘f"pgﬂa
OF | MX MX| OF
1 PeBepcCHbIN pexum
~ & | .
WHBEPCHbIN CUTH —
( epc c an) Qmarkec -Qo * +Qo +Qmakc Q
A Feoix, My
2 WNamepeHue npsamMoro notoka —
(NMpsiMoi curHan) /nf’lmi"pgﬁh
MX| OF
3 N3mepeHne npsmoro notoka
(MHBEpCHBIV curHan) oo 0.0 ' E
QMBKC Lo~ +Uo  +UMaKc
A Febix, My
4 N3mepeHne obGpaTHOro noToka —
(NpsiMoi curHan) ety
OF | MX
5 M3mepeHne obpaTHOro noToka \
WHBEPCHbLIN cUrHan y >
( epc c a ) Qmakc -Qo " +Qo +Omakc f!
A COCTORHHA BeIXOAE FUM BLIXONA
6 KomnapaTop tole e " 77]
(npsmon curHan) T
KomnapaTop Mopor
(MHBEPCHbIIA curHan) s >
8 dnar OLIJI/I6IEVI N3MepeHuit Noonaoa | Ecreoumowr  Pexm aubxona
(MpsiMoit curHan) —= et
Ll
9 ®nar owmnbKkn nsmepeHun " i . A ERR |
(MHBEpCHBIV curHan) : >
10 Tenemer Mepenava undposor MHpopMauun Ha
pus
TennosbliucnuTens TB7
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5 3awwmTa OT HECaHKLMOHMPOBAHHOIO BMeluaTesibCTBa
[nsa npegoTBpalLeHns HecaHKLUMOHUMPOBAHHOIO BMeLLAaTenbCcTBa B paboTy pacxomo-
MepOB NPeAyCMOTPEHbI creayoLime BUAbl 3aLluThl:
e 3alMTa OT M3MEHEHWUA METPOSIOTMYECKMX XapaKTEPUCTUK M BMeLLaTenbcTBa B
9MEKTPOHHBIA MOAYIb.
BeinonHseTcs HaHeceHMeM OTTUCKa Krenma rocrioBepuTens Ha MacTuke B Yalukax
BHYTpUY pacxogomepa (puc. 4).

NMnomba
nosepurtens

Puc. 4 — MecTa ycTaHoBKM nnomb noeseputens
e 3awuTa OT OTKIIOYEHMUS COEQNHUTENBHbIX NMHUIA U AEMOHTaXa pacxoaoMepa.

Ob6ecneuynBaeTcs nnombrpoBaHMeM pacxogdoMepoB HABECHOWN NOoMOoN nHcnekTopa
cHabxarowlern opraHusaumm (puc 5). Mecto ycTaHOBKM MoMObl ONpeaensieTcs KOH-
CTPYKTUBHbBIM UCMONTHEHUEM KOpMyca 31EKTPOHHOrO Groka.

Puc. 5 — Mecta ycTaHoBKM NNOMObI MHCNEKTOPA

3awmra oT AeMOHTaxa pacxodomepoB obecneunsBaeTcs NnoMONpPoBaHMEM KpenexHbIX
3MEeMEHTOB pacxooMepa HaBeCHOW NITOMBON MHCMEKTOpa CHabXatoLLen opraHm3aumn.

MeTponornyeckn 3HauyuMmble napameTpbl (BeC UMMNyNnbca, PeXumbl BbIXOAOB U Ka-
nMBpoBoYHbIE KOAhDULIMEHTDI) 3anMcbiBalOTCA B nacnopT npubopa.

Bce BHeceHHble B napameTpbl HACTPOWKN N3MEHEHNS PUKCMPYIOTCS B HECTUPaeMOM
apxvBe cobbITuii. B apxvBbl 3MepeHuii 3anmcbiBaeTcs NpU3HaK M3MeHeHu kanmbpo-
BOK. UTeHune BCex apX1BOB NPON3BOANTCH C MOMOLLbIO NPOrpaMMbl «ApXuBaTop».
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6 YkazaHue mep 6e3onacHocTHU

K paboTte c pacxogomepoM AomyckaloTcs nvua, usydmslume Hactosiee PO u npo-
Wwealwne NHCTPYKTaxX Mo TexHuke 6e30nacHOCTN B COOTBETCTBUM C OEVCTBYIOLUMMM Ha
nNpeanpuaTUN UHCTPYKLNSMU.

Mo cnocoby 3aLwmTbl OT NOPAKEHUS ANEKTPUYECKMM TOKOM pacxogoMep OTHOCUTCH K
knaccy Il no FTOCT 12.2.007.0.

3anpeLlaeTca aKcnnyatauusi pacXoAoMepOB C NMOBPEXAEHUSIMU, KOTOPbIE MOTYT Bbl-
3BaTb HapyLUEHNE repMeTUYHOCTM KOpnyca Uinn ero CoeamHeHnin ¢ TpybonpoBoaoM.

MpucoeanHeHne U OTCOeaMHEHUE PacXO4OMEPOB OT MarucTpasnuv, NoaBoAsLlen nUs-
MepsieMyto cpeay, AOJKHO NPOM3BOAWUTLCS NMPU MOMHOM OTCYTCTBUM AaBreHust B Tpyoo-
npoBoAe M OTKIMOYEHHOM HaMNPSHKEHUN NUTaHUS.

BHUMAHMUE! He ponyckaetcs 3akcniyaTtauuMs pacxogomMepoB BO B3pbIiBoonac-
HbIX MOMEeLLEeHUsAX.

7 YcTaHOBKa M MOHTax

MoHTax 1 nogknoYeHne pacxofoMepoB OCYLLECTBISETCA B COOTBETCTBUM C JOKYMEH-
ToM «Pacxogomepbl anekrpoMarHuTHble Mutepdpnoy PC. MHCTpyKUma No MOHTaxy».

Pacxopgomepbl HeobxoamMMo pacnonaratb B YacTu TpybonpoBoga, rae nynbcaumm u
3aBUXpeHUs MUHUManbHble. Npu ycTaHoBKke HeOOxoanMo obecneunTb NPSIMONMHENHbIE
y4dacTku Tpybonposoaa A0 M nocne pacxogoMepos.

TpeboBaHWsa K ANVHE NPAMbIX Y4acTKOB NpuBeAeHbl B npunoxeHun b. Ha npsmbix
yyacTkax, He JOIMKHO ObiTb HMKAKMX YCTPOWCTB UIN SFIEMEHTOB, BbI3bIBAIOLLNX MCKaXe-
HWEe NOTOKa XNOKOCTH.

8 TMNoparotoBkKka Kk paboTe

Mepen HayanoM paboTbl NMPOBEPUTb MPaBUIILHOCTL MOHTaXxa MpeoGpasoBaTtens u
€ro aMeKTPUYECKUX Leneil.

Mpu paboTe co BTOpUYHBIMM NpMBOpamMun yCTaHOBUTbL BEC MMMYNbCa, PaBHbIN 3HaYe-
HWIO BECa MMMyfbCca B pacxogoMmepe.

MpoBepuTb paboToCNOCOBHOCTL pacxogomepa, ANA Yero BbINOMHUTL CrneayloLlme

onepaumu:

e 3anonHuTb UY pacxogomepa HEMOOBWKHOW Cpefod U MPOBEPUTb FrEPMETUYHOCTb
€ro coeiMHeHus ¢ TPyGoNpPOBOAOM MO OTCYTCTBUIO MOATEKAHWIA, Kanesb U T.M.;
BKMIOYNTb HaNpsXXeHne nNnnuTaHna;

e obecneunTb UMpKYNALUMIO cpeabl U ybeauTbest B HaMMYMM BbIXOOHOMO CUrHana pac-
xopomepa. KoHTpomnb curHama MOXET OCYLLECTBMATHCA MO BTOPUYHOMY WU3MEpPU-
TenbHOMy Npnbopy, M3MepsIoLLIEMY HYaCTOTY, MepUOA NN KONMMYECTBO NMMNYLCOB.

CpaBHVITb NoKa3aHnA BTOPUYHOIO anl60pa C pac4yeTHbIMWN 3HA4YE€HNAMN.
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9 TexHu4yeckoe obcnyxumBaHue

TexHuueckoe obCnyXuMBaHWE MPU 3KCMNyaTauuum pacxofoMepa BkIo4aeT B cebs
NpOBEpKY:

e COCTOSIHUSI ANIEKTPUYECKOTO COEAMHEHMS KOpnyca pacxodomepa v TpyGonpoBoaa;

e TEpPMETUYHOCTU COEAMHEHUs pacxodomepa ¢ TpyGonpoBoAoM.

YKasaHHble onepaunn pekomeHayeTcA BbINOJIHATb HE peXe ABYX pa3 B Mecadl.

Ecnu B usmepsemon cpene BO3MOXHO BbiNnageHne ocagka, To pacxogomep Heobxo-
OMMO Neproamnyeckn MpoMbiBaTb C LENbl0 YCTPaHeHUs OTNoXeHun. [pn aToM Henbas
Jonyckatb MexaHW4eCcKnx MoBpeXxaeHW BHYTPEHHeN noBepxHocTu MY pacxogomepa n
€ro 3MeKTPOAOB.

TexHuyeckoe o6CnyxuBaHvue Npu XpaHeHny BkoYaeT B cebs yyeT BpeMeHn xpaHe-
HMSA 1 cobniogeHne npaBun XpaHeHus.

Mosepka npoussogutca 1 pa3 B 4 roga B COOTBETCTBMM C METOAMKOW MOBEPKM:
MI10470-1-2016 «Pacxogomepbl-cHeTunky anekTpoMarHutHele lNMutepdnoy. MeTtoanka
NOBEPKM».

[Mpy 3KCMNOPTHBIX MOCTaBKax MEXMNOBEPOYHbIM WHTEpBan onpegenseT crpaHa-
nMnopTep.

lMepen npoBegeHMeM NOBEPKN BHYTPEHHSASA MOBEPXHOCTb U3MEPUTENBHOrO yyacTtka
pacxogomepa AOfKHa ObiTb OuMllEeHa OT TOKOMPOBOASALLEro ocagka 6e3 nmpuMeHeHus
abpasunBHbIX MaTepuanos. Mpn aToM ocoboe BHMMaHWE criegyeT obpaTuTb Ha Hedony-
CTUMOCTb NOBPEXAEHNS NOBEPXHOCTN 31EKTPOAOB.

10 Bo3MOXHbIe HEMCMPABHOCTU U CMOCOOLI NX YCTPaHeHUs

10.1. Bo3MOXHblE HEMCMPABHOCTU pacxogomepa U cnocobbl UX yCTpaHeHUs npuse-
neHbl B Tabnuue 10.1.

Tabnuua 10.1

BHeluHee nposiBneHve
BeposaTtHas npuunHa Cnocob ycTpaHeHus
HencnpaBHOCTU
Mpw BrtoYeHn NuTanns| HeT HanpspkeHus nutanusa Ha | MNpoBepuTb Hanuune nuTa-
OTCYTCTBYET CBEYEHNE pacxogomepe HUSA
MHauKaTopa
XaoTunyHble nokasaHus | MNnoxoe anekTpuyeckoe coeaguHe-|  MpoBepuTb coeamHeHne,
pacxofa (obbema) HWe Kopnyca u Tpybonposoga YCTPaHWUTb HEUCMPaBHOCTb.
a30Bble Ny3bipy B M3MepsieMon | YCTpaHUTb Hanuuve rasa B
cpene cpene
fABHOe HecooTBeTcTBME | HenonHoe 3anonHeHne UY uns- 3anonnuutb LY cpepon
CUrHanoB pacxogomepa MepsiemMoln cpeaon
usvepsiemomy pacxogy | OTnoxeHue ocagka Ha BHYT- | OUMCTUTL BHYTPEHHIOIO MO-
(obbeEMY) peHHel noBepxHoctn 1Y BepxHocTb LY.
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11 MapkupoBkKa

MapkupoBka pacxogomepa HaHOCUTCS Ha 9MEKTPOHHbIN BfIOK U COAEPXUT crieayto-
LY UHGOpMaumio:

e (DUPMEHHbIV 3HaK U3rOTOBUTENS U 3HaK YTBEPXKAEHUS TUNa;

e ycrnoBHoe 0603HaYeHne pacxogomepa;

Ha aTukeTKe Ha kopnyce NPOTOYHON YacTu

e [JyamMeTp YCNOBHOMO NMPOXOAA, KIacc, 3aBOACKOM HOMep;

® MakcumarbHble paboyne 3HaYeHus AaBneHus u TemnepaTypbl;

e CTpernka, ANs ykazaHus HanpasrieHUsi NPSMOro MOTOKa M3MePSiEMON cpefbl.

12 NMpaBuna xpaHeHUs U TPaHCNOPTUPOBaAHUSA

XpaHeHne pacxooOMepoB OCYLLECTBMAETCA B 3aBOACKOM Tape B CKMNaAcKux nome-
LLIEeHNAX NPWY OTCYTCTBMM B HUX MNbINK, NAapoB KUCIOT W LLEeNoYewn, arpeccBHbIX ra3os,
BbI3bIBaIOLLUX KOPPO3WIO, B COOTBETCTBMU C ycrnoBuamu xpaHenus 1 no FOCT 15150.

TpaHcnopTUpoBaHMe pacxogoMEPOB MOXET OCyLLeCTBNATLCA BCEMU BUOAMU TPaAHC-
nopTa, B TOM 4ucne Bo34yLHbIM B repMeTU3npoBaHHbIX OTCEKaxX.

MNpenenbHble yCnoBusa TpaHCNOpPTUPOBaHUA!

TemnepaTypa OKPYXaIOLLETO BO3OYXA «.ccvvvrerrureeeerreeenn oT MuHyc 25 go nntoc 55 °C;
OTHOCUTENbHAsi BNaXHOCTb Bo3ayxa npu Temnepatype 35 °C ........ He 6onee 95 %;
amnnuTyga Bubpauum npu vyactote Ao 1055 My.....ccvveeeeeeeennees He 6onee 0,35 mm.

Bo Bpemsi TpaHCMOPTMPOBaHUS U MOrPy304HO-Pa3rpy30dHbIX paGoT Tapa He AomkHa
noABepraTbCs Pe3kuM yaapam 1 NpsiMoMy BO3AENCTBUI0 aTMOCHEPHbIX OCaAKOB U MbInK.
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MpunoxeHune A — MNAGapuTHbIe pa3Mmepbl pacxoaoMepoB
(cnpaBoyHoe)

UcnonHeHue mydToBOE

@li [ ]

5 DN
/»'“‘x
i \‘I
\ J
N
o) v
-+ L *
DN pe3bba L, Mm H, Mm Macca, kr
20 1” 140 231 0,9
32 11/2" 170 231 1,6
WAcnonHeHue «CaHABUY»
S
O i
I I
" H
- DN
o | |
_/ Y
__5\ A“_’_‘
OJ A J ‘-411
. L D,
DN D, mm L, Mmm H, mm Macca, Kkr
20 60 111 180 1,0
25 70 111 180 1,2
32 85 128 200 1,7
40 90 128 200 2,0
50 105 153 220 2,7
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&l

PnaHueBoe UCNOJIHEHUE

)

A

h

\ T
:
J— ) ! — ] DN
o D1 1
1]
e,
< L >
DN D, mm L, mm H, mm n d, Mmm PN Macca, kr
20 105 155 229 4 14 16 2,5
25 115 200 229 4 14 16 4.0
32 135 200 239 4 18 16 4.4
40 145 200 236 4 18 16 52
50 160 200 243 4 18 16 6,1
65 180 200 270 4 18 16 8,2
80 195 200 290 4 18 16 10,6
100 215 250 300 8 18 16 13,1
100* 230 250 308 8 22 25 15,2
150* 300 3283 400 8 26 25 33,6
200" 336 358 460 12 26 25 55,0

* — onsa DN100/150/200 Ha pabo4yee gaenexve 2,5 MlMa
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MpunoxeHne b — TpeboBaHUA K ANUHE NPAMbIX

yyacTKoB
(o6si3aTenbHoE)

S2DN. ﬁ _>2DN_

Mepexon 9 -p ’ 9
n . | [ |
iapoBL Kpat < <3
OTeOO, KONEHo Q :‘;s 2;’:: :

f </'\> —! ss—*@
[pasesuk, hunstp |
Tepmonpeobpasoearents ? :ss EE:/ g

425DN .
Cenyrupyou rana — -
OWCKOBBLIW 3aTBOP 1 T
¢
TpONHWK — :(;s
Hacoc BS :ss
>10DN

Mpumeyanus: 1) OnuvHbl NpAMbIX y4acTkoB ykasaHbl B DN pacxogomepa.
2) UWapoBhbIf kpaH MOMTHONPOXOAHOW UMW CTaHAAPTHOMPOXOAHOMN.
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Mutepdnoy K

(cnpaBoyHoe)

MpunoxeHne B — NoTepu paBneHusa Ha pacxoaomepax

- -—
< S
o

0.001

Wo/oN ‘BuHaLraer sdalo|]

Pacxogp, M3/

0.1

1
A

1

0.1

0.001

Ns__o\u.:_ ‘sMHauraer sdalo|]
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Mutepdnoy K

MpunoxeHne ' — CKoOpocTb NOTOKa Ha BxopAae

pacxonomMmepoB

(cnpaBoyHoe)

‘(LreHes-) WoLreHe
WIGHTOX0dUOHLIOUSH 9 godaworoxoed BUT BYOLOU 9100d0)0 BEHALBWMONBIW — O/W G=CXBWA (2
‘WOLeHeM

WiqHoxodLUoHLIoU 0 godawooxoed KL eX0L0U 9L00d0NO BEHALBINMONEW — O/W 0L=+XBWA (I :suHehawudy

h/gW ‘Toxded
0001 001 ol b 1’0 100

T \\ g

100

10

9/W ‘exoLlou 9190dox)

G=CxewA
0L="xewp
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