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[aHHbIN JOKYMEHT saBnsieTc OObeAMHEHHBLIM 3KCnIyaTauMoOHHbIM JOKYMEHTOM MO
FOCT 2.601-2013 Ha pacxogomMmep-cyeTyuK anekTpomMarHutHeli «lenvkoH P3J1-100 Ex»
(nanee — pacxogomep) v npefHa3HavyeH A5 03HAKOMISIEHUS C UX YCTPOMUCTBOM M NMOPSIAKOM
aKkcnnyaTauuu.

AOna 6Gonee nNOMHOrO WU3yvYeHUs U3Jenus  peKkoMeHOyeTCcs  LOOMOSfTHUTENbHO
03HaAKOMUTBLCHA CO CrneayrLNMM JOKYMEHTAMN:

- PKUM.407200.010 P3O pacxogomMep-CHETUYMK INEKTPOMarHUTHbIn «[ennkoH P3J1-
100». PykoBoacTBO No aKcnnyaTaumm;

- PKLIM.407200.010-02 P3 pacxogomMep-CYETUYNK INEKTPOMArHUTHbIN «IenmkoH P3J1-
100 ncnonHeHne gnsa ASC». PykoBoacTBO No akcnnyatauuu,

B cBs3n ¢ nocTtosHHOM paboTon Hag ycoBepLleHCTBOBaHMEM Npmubopa B pacxogomepax
BO3MOXHbl OTNMYMSA OT HACTOALLEro PYKOBOACTBA, HE BMMAKOLWME Ha METposiormdeckme
XapaKTePUCTUKN U PYHKUNOHANbHbIE BO3MOXHOCTM npubopa.

HononHutenbHas MHopMaLumsa 0 pacXxo4oMepe N peKkoMeHAALMN MO ero NPUMEHEHNIO
npvBegeHa Ha canTe KOMNaHUN-NPOM3BOAUTENS.

MEPEYEHb MPUHATBLIX COKPALLEHW:

DN - AnameTp YCnoBHOro npoxoaa;

Bl - BTOPUYHbIA N3MepUTENbHbIN Npeobpa3oBaTtensb;
nne - NepBUYHLIN Npeobpa3oBaTenb pacxoaa;

oacC - ANEKTPOABMXKYLLIAA CUNa;

OMP - ANEeKTPOMarH1UTHbIN pacxogomep.

OBWAA NHOPOPMALINA.

OTO pPYKOBOACTBO MOMOXET MpWU YCTaAHOBKE, WCNOSMb30BaHMM U 06CnyXuBaHum
pacxogomepa. Ybegurech, 4TO BCe MOMNb30BaTeNN MMEKT OOCTYN K akTyanbHOW UHCTPYKLMK
no 6e3onacHom akcnnyaTtaumm u TeXHUYEeCKoMy O0BCryXnBaHUIO.

BHumaHume.

[nsa Bawen 6e30n1acHOCTN, N3y4nTe OCHOBHbIE NPeaynpexXaeHns n NpeaocTepexeHus,
NpuBEOEHHbIE HUXE, Npexae YeM NpUcTynaTth K aKkcnayatauum obopynoBaHus.

1. Ncnonb3yinTe TOMbKO >XWMAKOCTW, COBMECTUMblE C MaTepuanamu MNOKpbITUS W
CMadMmBaeMbIX KOMNOHEHTOB BalLiero pacxogomepa.

2. lMpn n3MepeHUn ropruUnx XUOKOCTEN, cobnogante Mepbl NPeaoCTOPOXKHOCTU
NpPOTUB NoXapa uUnn B3pbIBa.

3. [MNpu obpaweHn C onacHbiIMM >KWMOKOCTAMM BCerga cnegymte  mepam
NpeaoCTOPOXKHOCTN, YKa3aHHbIM N3rOTOBUTESNEM XULKOCTW.

4. MNpn pabote B onacHbIX cpefax, Bcerga cobniogante COOTBETCTBYHOLLME Mepb
NpegoCTOPOXHOCTH.

5. B cnyyae npoTeyvek onacHbIX XUAKOCTEW, cobnogante Mepbl NPegoCTOPOXKHOCTH,
yKa3aHHble N3roTOBUTENEM XULKOCTW.

6. 3aTsKKy KpenexHblx 60NTOB BbINONHANTE, UCMONb3YS ANHAMOMETPUYECKUIA KITHOY.

Mprmep 3anmcn 0603HaYeHnsa pacxogomepa nNpu ero 3akase:

Pacxogomep-cyeTyumk 3NEKTPOMAarHUTHbIN «P3J1-100» B3PbIBO3aLLUMNLLEHHOE
ncnonHenne «P3J1-100 Ex-XXX-ZZZZ», rae XXX — obnacTb NPUMEHEHNSA B COOTBETCTBUM C
PKLLIM.407200.010-020B (AK® — arpeccnBocTonKkoe, KOMNakTHoe, oriaHLEBOE UCMNOSTHEHME;
MN4 — caHaBUY NcnonHeHne ans paboTbl B cMCTEMax NogAepKaHWs NacToBOro AaBneHns),
ZZZZ — tuno- pasmep (DN) pacxogomepa (Mm).
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1. ONMNCAHUE U PABOTA

1.1 Ha3HauyeHue

111

1.13

Pacxogomepbl-cyeTunkn anektpomarHuTHble [envkoH P3J1-100Ex npegHasHaudeHbl
ANsa M3aMepeHust cpegHero o6 beMHOro pacxoga u/unm obbema pasnmyHbIX XXUAKOCTEN
BO B3pbIBOOMNACHbIX 30HaX B LUMPOKUX AManasoHax WU3MEHeHusi Temnepartypbl, Mnpu
NOCTOSIHHOM WNW MNepeMeHHOM (peBepCUBHOM) HarnpasfieHUn MNoToKa M3MepseMoun
XNOKOCTW.

Pacxogomepbl MOryT nNpPUMEHATbCA B 3HEpreTvke, KOMMYHanbHOM XO3SINCTBE,
HeddTerasoBom, XUMWYECKOW, TMULEBOM U OPYrMX OTpacrnsax MNpOMbILLEHHO-
XO3ANCTBEHHOrO KoMmnekca. Pacxogomepbl MOryT UCNONb30BaTbCsAd B COCTaBe
pasnU4YHbIX KOMMMEKCOB, B TOM YuCfle B COCTaBe TEMSIOCHETYMKOB, U3MEPUTENBbHBIX
CUCTEM, aBTOMATU3NPOBAHHbBIX CUCTEM YMNPaBEHUS TEXHONIOMMYECKMMIN NpoLieccamn n
T.0.

Pacxogomep-cyeTunk  anektpomarHuTHeln  ennkoH P3J1-100Ex cooTBeTCcTBYET
TpeboBaHnaM TexHudeckoro pernameHta TamoxeHHoro coto3a TP TC 012/2011 «O
B6e3onacHocTn obopyaoBaHus Ans paboTbl BO B3PbIBOOMACHbLIX cpedax», WMeeT
YpOBEHb B3PbIBO3ALLMThI «B3pblBOGE30MNacHOe anekTpoobopynosaHue,
obecneunBaembin  3alMTON BuAA «B3pPbIBOHEMPOHMLAeMasa obonoyvka» («d») B
cootBetctBUM ¢ [OCT IEC 60079-1-2013 n 3awuton BMAOa «uckpobesonacHas
anekTpuyeckas uenb» ypoBHsA «ib» B cootBetctBUM ¢ TOCT 31610.11-2014 (IEC
60079-11:2011), n cooTBeTcTBYET TpeboBaHuam NOCT 31610.0-2019.
Pacxogomepbl-cHeTUMkM  anekTpoMarHuTHole  enukoH  P3J1-100  Ex  moryt
ycTaHaBnmBaTbCH B Tpybonposogax ¢ pabounm gasneHvem go 32 Mlla.
Pacxogomepbl-cHeTunkn  anektpomarHuTHble [enunkoH PO3J1-100Ex cooTBeTCTBYIOT
TpeboBaHnam NOCT 31610.0-2019 (IEC 60079-0:2017), NTOCT IEC 60079-1-2013,
FOCT 31610.11-2014 (IEC 60079-11:2011) n nmeet Ex-mapkmnpoBky — 1Ex db [ib] IIC
T6...T3 Gb X. Npwn ncnonb3oBaHnn NckpobesonacHbIX Lenen NHTepdencoB BHELLHNE
Bapbepbl gomkHbl Bbibupatbest B cootBetcTBumn ¢ FOCT IEC 60079-14-2013.
Pacxogomepbl-CHETUMKM  AfIEKTPOMArHUTHbIE "enukoH P3J1-100Ex  moryT
yCTaHaBNMBaTbCA BO B3PbIBOOMACHbLIX 30HAaX MOMELUEHUA U HapPYXXHbIX YCTaHOBOK
cornacHo mapkupoBke B3pbiBo3awmTtel [OCT IEC 60079-10-1-2013, TOCT IEC 60079-
14-2013, rmage 7.3 Y3 n apyrum HOpMaTUBHLIM AOKYMEHTaAM, perfnameHTUpyrLmnm
NPUMEHEHNEe 3NeKTPoobopyaOBaHWs, PacroOfiOXEeHHOro BO B3PbIBOOMACHOM 30HE U
CBSAA3@HHOr0 MCKpOo6e30nacHbIMU 3NEKTPUYECKUMU LIENSIMU C 3NEKTPOTEXHUYECKUMMU
YyCTPONCTBaMU, pacrnonioXXeHHbIMW BHE B3PbIBOOMACHOW 30HbI.



1.2 TexHn4YeCcKne xapakTepuUCTUKU

1.2.1 TexHU4YeCKUe XapaKTepUCTUKN pacxogomepoB

PKLIM.407200.010-10P3

Tabnuua 1
3HayeHne
HanmeHoBaHMe xapakTepucTuku
XapaKkTepUCTUKN
1 2

[nanasoH namepeHus 06 bEMHOro pacxona namepsieMomn
cpenbl, M3/y

ot 0,01* o 10000*

Mpepenbl gonyckaeMown OTHOCUTESTIbHOM MOrpeLIHOCTH
pacxo4oMepoB Mpu n3amepeHnn o6bEMHOro pacxoaa XUAKOCTH
n o6bemMa XUOKOCTU B MOTOKE MO YaCTOTHO-UMMNYFIbCHOMY
KaHany npv nosepke MeTOAOM HENOCPEACTBEHHOro CrmyeHns?
%, He bonee
— Knacc A02: B gnanasoHe pacxogoB OT 0,1Quavs 40 Quavs
B AmanasoHe pacxoaoB oT 0,007Quaus A0 0,1Quaus

— Knacc B03: B gnanasoHe pacxoaoB oT 0,035Quans A0 Quans
B Anana3soHe pacxoaoB OT 0,007Quaws A0 0,035Quaus

— Knacc C07: B ananasoHe pacxonoB oT 0,05Quans A0 Quavs
B amanasoHe pacxonos oT 0,007Quaws 80 0,05Quams

— Knacc E1: B gnanasoHe pacxogoB oT 0,05Quaus 40 Quans;
B AnanasoHe pacxoaoB oT 0,001Quans A0 0,05Quaues;

Mpenenbl gonyckaeMon OTHOCUTENBHOW MOrpeLlHoCTH
pacxo4oMepoB Mpu n3amepeHnn o6bEMHOro pacxoaa XUAKOCTH
n o6bemMa XNOKOCTU B MOTOKE MO YaCTOTHO-UMMNYFbCHOMY
KaHarny npu nosepke MMUTaLnoHHOM metoaom?, %, He Bonee
— Knacc A02: B ananasoHe pacxogoB OT 0,1Quans 40 Quavs
B AnanasoHe pacxoaoB OT 0,007Quaws 80 0,1Quavs

— Knacc B03: B gnanasoHe pacxogoB oT 0,035Quans 80 Quane
B Anana3soHe pacxoaoB OT 0,007Quavs A0 0,035Qkans

— Knacc C07: B ananasoHe pacxogos oT 0,05Quaus 40 Quavs
B amanasoHe pacxonoB OT 0,007Quans 40 0,05Quaus

+0,18
1 (0,18+0,08/v)

+ 0,35
+ (0,35+0,08/v)

+0,75
+ (0,75+0,08/v)

+1,0
+ (1,0+0,08/v)

+1,25
+ (1,25+0,08/v)

+1,4
* (1,4+0,08/v)

+1,8
+ (1,8+0,08/v)

— Knacc E1: B ananasoHe pacxonos oT 0,05Quaus 40 Quavs; +2,0
B AnanasoHe pacxogos oT 0,001Quavs 40 0,05Quaves; * (2,0+0,08/v)
YyBCTBUTENBHOCTb MO CKOPOCTM NOTOKA, M/C 0,015
NcnonHeHne obonoykun no NOCT 14254-96 IP65- IP67
MwuHuManbHaa yaenbHasa 3NeKTponpoBOAHOCTbL U3MEPAEMOM
cpenbl, Cm/m 2*104
[MapameTpbl 3N1EKTPUYECKOrO MUTaHWS:
HomunHanbHoe Hanps)XeHNe NUTaHMs NOCTOAHHOIO Toka, B 24
[MoTpebnsemasa mowHOCTb, BT, He Bbonee 15
CpepaHee Bpemsi HApabOTKM Ha OTKas, 4, He MeHee 100 000
HasHa4eHHbI CpoK cnyxbbl, NET, HE MEHee 15
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*

— 3a@BUCUT OT HOMMWHAaNbHOrO AvameTpa 3NeKTpOMarHUTHOro npeobpasoBaTens
pacxoda, KOHKpPEeTHOe 3HayeHue YKasblBaeTCsd B NacrnopTe Ha pacxogoMep-CYeTquK
anekTpomarHuTHbIn MenukoH P3J1-100EXx

** — KOHKpPEeTHOe 3HayeHue YyKasblBaeTCsd B Macnoprte Ha pacxogoMep-CYeTHuK
anekTpomarHuTHbIn MennkoH P3J1-100EXx

*** — HanbonbLlUM pacxonq,

1.2.2 N3meputenbHasa cucrema

MpuvHUKMN namepeHuns 3akoH dPapapes

O6nacTtb npuMeHeHnA 3J'IeKTpOI'IpOBO,D,FILIJ,VIe XMNOKOCTU

1.2.3 KoHCcTpyKUMA

OcobeHHoCcTH lMonHoOCTLI0 CBApHON HEOBCYXXMBAEMbIA OATUMK

C nonHonpoxoaHoM NPOTOYHON YacTbto

KomnakTHOe ncnorndeHue MN3ameputenbHass cuctema COCTOMT M3 MPOTOYHOM M YacTu WU
namepuTenbHoro npeobpasoBatens. HoMnHanbHOe HanpsihkeHue
NMUTaHNS NOCTOSIHHOIO ToKa 24B

1.2.4 YcnoBus akcnnyatauuum
Temnepatypa

Temnepatypa pabouen MonuypeTtaHoBas dyTteposka: -5...+80 °C
XnOKocTn

dToponnacTtoBas dyteposka: -20...+150 °C

WcnonHeHus ¢ gpyrum TemnepaTypHbIM AMana3oHoM Mo 3anpocy

Temnepatypa -40...+60°C:
OKpYyxatoLLen cpeqbl

OTHocuTEenbHad 0o 98 %
BNaXXHOCTb OKpY»XatoLLero

BO3ayxa

ATmocdepHoe aasneHune | ot 84 go 107 kla
Temnepatypa xpaHeHus -60...+70°C
[aBneHune

CTaHpapTHble 3HAYEHMS DN600...1000: go 1,6 Mla

AaBneHnAa B 3aBMCUMMOCTU DN250...500: go 2,5 MMa
OT AnameTpa YCIrioBHOIo

npoxoaa DN15...200: oo 4,0 Mrlla

ﬁnekgpoan;(a)rBl-;liTel;(;ro Jo 32 MlNa DN50, DN80, DN100, DN150, DN200, DN250
pgigoga VcnonHeHue Ha opyrne gaBneHus - no 3anpocy

MoTepsa AaBneHus MpeHebpexnmo manas

YKnagkocTtb

dunsmyeckoe CoOCTosIHNE MpoBoadLLme XKngKoCcTK

OneKTpPoNPoOBOAHOCTb He MeHee 2*10-4

1.2.5 YcnoBus MoHTaxa

MoHTax MpoTo4Hasa YacTb Npeobpas3oBaTens pacxofa A0MmKHa ObiTb
BCerza MorHoCTLIO 3anonHeHa paboyei XUaKoCTbIo

HanpasneHue noToka Mpsimoe n obpaTHoe




PKLIM.407200.010-10P3

‘ CTpenKa Ha OaT4yuKe yKa3biBaeT NnpAaMoe HarnpaBliieHne NnoToKa.

1.2.6 MaTepuansl

Kopnyc nameputenbHoro
Bl

AnOMUHNEBBIN KOPMYC C MOKPbITUEM

Koxyx npeobpasoBaTens
pacxoga NP

Jlnctosas ctanb, ¢ NOKPbITNEM

[pyrvne maTepuansl no 3anpocy

N3meputenbHada Tpyba
npeobpasopaTtens
pacxoga NP

AyCTeHWUTHas HepxaBetoLasi cTanb

dnaHubl

Yrnepoaucrtas ctanb

Hpyrne maTtepuansl No 3anpocy

BHyTpeHHee nokpbiTne
TpyOGbl N3MEPUTENBHOTO
npeobpasoBartens
pacxoga (ctaHgapTHO)

DN10...40 — cproponnact ®-411-T (PTFE)

DN50 ...DN 300 — dproponnact ®-4-T (PTFE) nnn nonnypeTaH

DN300 ...1000 - nonuypeTaH

Hpyrne maTtepuansl No 3anpocy

CoeanHuTenbHasi Kopobka
(cTangapTHO)

JInton antoMuHUIA ¢ NONNMYPETaHOBLIM NOKPbITUEM

M3amepuTernbHbIin anek-
Tpoa

Hepxasetowasn ctans 03X16H15M3 (316L)

Xactennown C (HUKeNbXpOMOMONMOAEHOBbIE CMilaBbl)

TwuTaH,

TaHTan

Opyrvne maTtepuansl no 3anpocy

3asemnawoLme Konbua

Heprxasetowasa ctanb

Opyrine maTtepuansl no 3anpocy

3azemnisilowmm aNekTpoq

Hepxasetowas cranb 03X16H15M3 (316L)

Xactennown C (HMKeNnbXpoOMOMONMG4eHOBbIE CnaBbl)

TwuTtaH

TaHTan

Opyrne matepuansl no 3anpocy

1.2.7 lnana3oH namepsieMmoro pacxopa

I'Ipmmeanme: anana3oH pacxona YKa3blBaeTCA TOJMbKO and CrnpaBKU.
KoHcynbTupyntecb ¢ usrotoButenem, ecnv y Bac ectb ocoboe TpeboBaHue. CmoTpute
MHOPMaUMIO Ha WNNbAE UK B NacnopTe Ansa yToOYHeHNa hakTu4ecKoro ananasoHa pacxoaa.

DN Pacxon, m3/u
npy CKOPOCTM NOTOKa, M/C

MM 0,07 1 10
10 0,02 0,283 2,83
15 0,04 0,6359 6,359
20 0,08 1,13 11,3
25 0,12 1,766 17,66
32 0,2 2,894 28,94




PKLIM.407200.010-10P3

40 0,32 4,522 45,22
50 0,49 7,065 70,65
65 0,84 11,94 119,4
80 1,27 18,086 180,86
100 1,98 28,26 282,6
125 3,09 44,16 441,6
150 4,45 63,59 635,9
200 7,91 113,04 1130,4
250 12,36 176,63 1766,3
300 17,8 254,3 2543
350 24,27 346,7 3467
400 31,65 452,2 4522
500 49,46 706,5 7065
600 71,22 1017,4 10174
700 96,93 1384,7 13847
800 126,6 1808,6 18086
900 160,24 2289,1 22891
1000 197,82 2826 28260
1200 284,86 4069,4 40694

1.2.8 BHewHu BMA U rabapuUTHbIe XapaKTepUCTUKN
BHewHnn Bug n rabapuTtHble XapakTEPUCTUKN pacxogomepa npmeeaeHsl B n.2.5.7.

1.3 CocTaB

1.3.1 KoMmnnekT noctaBKku pacxoaomepa
KomMmnnekT noctaBku pacxogomMepa npuBeaeH B Taon. 2.
Taonwuua 2

HavmeHoBaHue Kon. Mpum.
Pacxopomep-cyeTyumk anektpoMarHuTHbld «P3J1-100»
B3pbIBO3aLWMLLEHHOTO UCNONHEHUA « PAJ1-100EX-XXX-2ZZ2Z»*
KoMnieKkT MOHTaXHbIX YacTen**
Macnopt
MeTtoavka noBepku
PykoBoacTBO no akcnnyartaumm

MPUMEYAHNA.
* - Tunopasmep pacxogomMmepa u ero ucnonHeHme, rge XXX —obnacts NpuMeHeHNsa B COOTBETCTBUN
¢ PKLIM.407200.010-020B (AK® — arpeccuBOCTOMKOE, KOMMNAKTHOE, (hfiaHLEeBOE WCMOSHEHUE;
MMA4 — caHgBuy ncnosnHeHne gns paboTbl B cUcTeMax NognepkaHust NnactoBoro gasnenvs), ZZZZ
— Tunopasmep (DN) pacxogomepa (Mm).
** . CocTaB KOMMSEKTA MOHTaXHbIX YacTen — B COOTBETCTBUUN C 3aKa30M.
*** . [lo 3akady B KOMMMEKT MOCTaBKW MOXET BKIHOYATbLCA [OOMOMHUTENbHOE 00OopyaoBaHuMe.
Mpn rpynnoBoi noctaBke 3KCnnyaTauMoHHasi OOKyMeHTauus (kpoMe nacnopTa) nocTaBnsieTcs B
COOTHOLLEHUM 1:5 K KONMYeCcTBY pacxoLoMepoB.

Mo 3akazy***

Mo 3akasy
Mo 3akasy

[N Ry Y =

1.4 YcTpoucTtBo u pabora

1.4.1 MeToauka namepeHumn

MeToguka W3MeEpEeHUn anekTpomMarHutHoro pacxogomepa (OMP) ocHoBaHa Ha
namepeHun anektpogswxywen cunol (30C) wuHAyKuMn, BO3HUKawWen B obbeme
ANEKTPONPOBOASALLEN  XKWMOKOCTWU, OBWXYLENCS B  MarHUTHOM None, Co3gaBaeMoMm
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SNEeKTPOMarHUTHOM CUCTEMOW B CeYeHMM KaHana nepBUYHOro npeobpasoBatens pacxoga
(MNpP).

OO0C wHaykumm E nponopuuoHanbHa cpegHen CKOpOCTM MOToKa XWOKOCTU V,
PaCcCTOSHUIO MeXAay anekTpoaamn d (BHyTpEHHEMY AMaMeTpy nepBu4Horo npeobpasoBatens)
N MarHUTHOW MHAYyKuMn B:

E=kB-d-v,

roe kK — koadumumeHT NponopLmMoHansHOCTH.

[ns KoHKpeTHbIX TUNopasmepos AMP B 1 d — BenuunHbl nocTosiHHbIE. 3HayveHne JC
He 3aBUCUT OT TeMnepaTypbl, BA3KOCTU, a Takke NPOBOANMOCTM XUOKOCTU NPW YCNOBUN, YTO
NPOBOAMMOCTb HE MEHbLLE yKa3aHHOM B TEXHUYECKNX XapaKkTepucTukax pacxogomepa.

C ydetom chopmynbl ans 30C nHaykumm pacxon Q onpeaenseTtca cnefyowmm obpasom:

Q_Tc-dz_ n-d

V= .
4 4.k-B
O6bem xunakoctn V, npowepwien Yepes MNP 3a nHTepsan BpeMeHun T, paccumtbiBaeTcs No
dopmyne:

.
V= j Q(t)dt
0

1.4.2 YcTponcTBO pacxogomepa

Pacxogomep COCTOUT M3 3nEeKTPOMarHMTHOrO NepPBMYHOIO NpeobpasoBaTtens pacxoaa
N BTOPUYHOrO n3mMeputenbHoro npeobpasosarens (BIT).

Pacxogomepbl BbiNycKkaloTcAa KOMMNAKTHOro wmcnonHenunda. Mpu atom Bl kpenutca
HenocpeacTtBeHHo K MNP, n pacxogomep npeactaBnAeT eanHYH KOHCTPYKLMIO.

Bl o6ecneumBaet nutanuem [P, ynpaBnsieT u3MepuTenbHbIMK MNpouedypamu,
COXpaHsIeT, UHOULMPYET U BbIBOOUT HA BHELUHME YCTPOMUCTBA M3MEPUTENbHYK W OpYryto
nHdpopmauuto. MNP ycraHaBnueaeTcs B Tpy6onpoBo ¢ paboyen Xnakoctbto n obecneynsaeT
dopmMupoBaHue NePBUHHOIO N3MEPUTESIBHOIO CUrHana, noctynaruwero Ha obpaboTky B BIT.

~220B50y

UcTounuk
=248 BTOpPUYHOro

PACXOOOMEP-CYETUMK FenukoH PAJ1 100 Ex

nutaHus =24B
BTopuuHbIN n3MepuTenbHbIN NpeobpasoBarens ‘
d
NEPBUYHbIN
NPEOBPA3OBATENL PACXOJIA | [Tumatiue o6momok L__d_|_____ Toxoewidicuean _ _ _ _ >
anekmpomazHuma
Moayne nutaHus (<= CueHasn umnynbcHo20 8bixoda
‘ __ ) | __ Auckpemmbid cugnan ALML__
‘ Moayne JuckpemHeiii cueHan ALM2
Kommyraumwm r--t-t-————"—"—"—"—"———-—————

RS-485 (ModBus)

\

Bnekmpod usmepeHus
nposodumocmu

>

VRN KnaBuaTypa c

\

3AC uHOyKuyuu UamepuTenbHbIn
Mpeo6pasosarens

Y

CTpykTypHasa cxema pacxogomepa-cyetymka renmkoH P3J1-100Ex
1.4.3 KoHCTpyKUMA

MpoTtouHas yactb [P pacxogomepa BbLINOMHSAETCA B BuAe oOTpe3ka Tpybbl C
NpMBapeHHbIMU K HEMY doriaHLamun («naHueBoe» UCNOSIHEHME) UK B BUAE OTpeska Tpyosl,
KOTOPbIN 3aXnumaeTca Mexay ABYMS bnaHuamu, npuBapeHHbIMU K KOHUaM Tpybornposoaa B
MecCTe Bpe3kn pacxogomepa (MCNofHeHNe «CIHOBUY»)

BHyTpeHHAss NOBEpXHOCTb MNPOTOYHOW YacTM B 3aBUCMMOCTM OT HasHa4veHus
pacxogomepa pyTepyeTcs pasnuyHbIMKM MaTtepuanamu: ToponacToM, rnonmypetaHom u
T.4. Martepmnan yTepoBkM YCTOMYMB K BO3LENCTBUIO Hambornbwero pabodero wu
MCnblTaTeNbHOro AaBNeHUn n3aMepsaemMon cpebl U XUMUYECKN UHEPTEH K HEMN.

10
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Kopnyc Bl BbInosHgeTcs M3 anfioMMHEBOro cnnasa. BHyTpu koprnyca HaxoasTcs
nnatbl NMMTaHUA 1 06paboTKM ANEKTPUYECKMNX CUTHATOB.

Koxyx MNP n ctonka, Ha koTopoun kpenutcs Bl, BbinonHeHbl n3 metanna. BosmoxeH
pa3BopoT BI1 Bokpyr ocu cTtorku Ha 90°, 180° unu 270°.

BeBog kabens nutaHMa M curHanbHbIX Kabenem ocyuwecteBnseTca 4depe3 ABa
cepTMdULMpoBaHHbIX KabenbHbIX BBOAA B3PbIBO3ALLMLLEHHOIO UCNOSTHEHUSA. [epMeTUYHOCTb
kabenbHbIX BBOAOB obecrnednmBaeTcs 3a CYET YMMAOTHUTENbHOrO Korbla, YCTaHOBIEHHOrO
BHYTpY kabenbHoro sesoaa. lNpu 3akpy4mBaHuu ravkm kabenbHOro BBoAa, KonbLo obxunmaet
kabenb, obecneumBasa cteneHb 3awuTbl He Xyxe IP65. Knemmon 3alwuTHOro 3asemsieHus
pacxogomepa Cry>XuT BUHT Ha kopnyce Bl Ha cTonke un gBa BuMHTa Ha kopnyce MNP, 3tumn
BUHTAMM  KPenaTcs  anekTpudeckne npoOBOAHUKKM, KOTOPbIMM  KOpMNyC pacxogomepa
coeIMHAeTCs C OTBETHbIMU hnaHuamm Tpybonposoaa.

Ona obecnedyeHns wncKposawmuTbl WHTEPEENCHbIX Lenen Ha kopnyce 6noka
9NEKTPOHMKN MNpefycMOTpeHa KremMma 3a3eMileHusi, CcoeduHsemMass C  Maructparnbio
3alMTHOrO 3aseMineHns. OTa Xe KnemMma UCnosib3yeTcs ANnA KpensieHuUst 3neKTPUYeCKmUx
NPOBOAHMKOB, C MOMOLLBK KOTOPbIX Kopryc 6rioka 6Groka 9nekTpoHUKM pacxogomepa
NCMOMHEHNSA «CIHOBUYY» COEQUHSAETCH C OTBETHbIMM (brniaHuamu Tpybonposoaa.

1.4.4 O6ecneyeHue B3pbIBO3aWMUTDI

1.4.4.1 CooTBeTcTBUE TpeboBaHnAM TexHU4ecKoro pernameHTa TamoxeHHoro coto3a TP TC
012/2011 «O 6e3onacHocTU 0b6opyaoBaHUSA A5t paboThl BO B3pbIBOONACHbLIX cpeaax»
obecneunBaetca BbINOSIHEHNEM TpeboBaHu COOTBETCTBYHOLUUX
MEXrocygapCTBEHHbIX M HauMOHalnbHbIX CTaHOApPTOB Ha B3pblBO3alULLEHHOEe
obopynosaHue. BapbiBosawmTa NennkoH PAJ1-100EXx, umetowero Ex-mapkmposky 1Ex
db [ib] IC T6...T3 Gb X, obecneuymBaeTcs BUOOM «B3pbIBOHENPOHULaeMast 06onoyka
(«d») n nckposawmTon BHELWHNX Lenen snga «ib». Kpome Toro, nckpobesonacHoCTb
uenen anektpogoB [MMNP obecneunBaeTcss BKMAKYEHMEM B LENW 3MEKTPOAOB
TOKOOTPAHUUYMTESNbHBIX  PEe3UCTOPOB, a WCKPOOe3onacHOCTb BHELWHUX Lenen
UHTepdgenca obecnevmBaeTcs MPUMEHEHUEeM BHeELIHUX ©apbepoB UCKPO3aLUThI,
BKIOYAEMbIX B paspblB MHTEPAIENCHBIX Lienen pacxogomepa v pasmellaemMblX BHE
B3pbIBOOMACHOW 30HbI PAAOM C NoTpebutenaMmm nHgopmaumu.

1.4.4.2 WNckpobesonacHOCTb WHTEPEENCHBIX LIENen pacxogomepa AOCTUraeTcs 3a cuer
ranbBaHMYECKOW pPasBsA3KM M OrpaHUYEHUss HaNPSXKEHUA U TOKa B JNEKTPUYECKMX
uenax moaynsa KoMmyTaumm a0 uckpobesonacHbix 3HayveHun (cm. puc.B.1-B.8
NPUIOXeHnsa 2), a Takke 3a cyeT obecneyeHusi aneKTPUYecKMx 3a30poB U MNyTen
yTeuYkn nnatbl MOAynsi KOMMmyTaumm B cooTBeTcTBUM C TpeboBanusmn [OCT
31610.11-2014 (IEC 60079-11:2011). OrpaHUYeHUs HaNpPs>KEHUA U TOKOB B Lensx
AOCTUralTCA NPUMEHEHNEM CTabUNUTPOHOB, TOKOOrPAHUYUTESNbHbBIX PE3NCTOPOB U
npegoxpaHuTenen ¢ obecnevyeHmem 3NeKTPUYECKON Harpy3km Ha afieMeHTbl MoayIs
kommyTaumm B cootBeTcTBum ¢ FOCT 31610.11-2014 (IEC 60079-11:2011) (He 6onee
2/3 OT HOMMHanNbHOroO 3HayeHus). [anbBaHMYeckass pasBsidka obecnedmBaeTcs
BKMNOYEHNnEeM B Uenu WH(OPMALUMOHHbIX CBA3€W 3reMEHTOB raribBaHU4YeCKON
pa3Bsa3kn, obecneynBalomMX ISNEKTPUYECKYID MPOYHOCTb Mexay pasBsi3aHHbIMU
uenamm po 1500 B nepemeHHoro Toka. Wcnonb3yemble B pacxogomepe
cepTMduLmpoBaHHble kabenbHble BBOAbI C BUOOM B3pbiBo3awwmThl d Ana noarpynnsi 1IC
No3BONSAKT MNPUMEHUTb CMNOCOBbLI  MPOKNAgKMU COeAMHUTESNbHBLIX Kabenen BO
B3pbIBOOMACHbIX 30Hax B cooTBeTcTBMM C [TYD 1 TOCT IEC 60079-14-2013 (kak npwu
HanNU4Mn, Tak u NPN OTCYTCTBMUM BHELLHMX HapbepoB NCKPO3aALLMUThI).

1.4.4.3 B3pbiBo3awmTta Bnga «d» obecneymBaeTcsa MCMNONb30BaHNMEM KOpryca WCNOSTHEHWUSA
«B3pbIBOHENPOHML@eMasi 06omo4vka» ¢ y4eToMm mep, ykasaHHbix B FTOCT IEC 60079-
1-2013 (cm. npunoxeHune C), n obecnevyeHnem crteneHn sawmTtbl He Xyxe IP65 no
FOCT 14254-2015. BHyTpeHHsaa nonoctb [NMNP n nonaa cronka kpennexus Bl ¢
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npoBodamMn  Lenerh  SMNeKTPOoAOB  3anofiHeHa  HedOoAEepXUBAKLWLMM  ropeHue
KOMNayHAOM 4S5 yMEHbLUEHWSI BHYTPEHHero obbema.

1.4.4.4 Bbi6op BHeLLHMX BapbepOB MCKPO3aLLUNTbI AOSTHKEH OCYLLLECTBNATLCA B COOTBETCTBUMN C
FOCT IEC 60079-14-2013 c y4eTOM BXOAHbIX NapaMeTpoB UcKpobesonacHbIX Lenem
"enukoH P3J1-100Ex (cm. Tabn.3) n orpaHMyeHnem no 4onycTMMoMy MakcMMmaribHOMY
3HAYEHNIO CONPOTUBMNEHNS BETBEN BHELLUHMX GapbepoB MCKPO3aLmUTbl (MPUNOXeHMe
B).

PekomeHayeMble K UCnorib30BaHUIO BHeLHWE Bapbepbl MCKPO3aLLnThI:

Mo TokoBOMY BbIXOAY -

WYHT-anoaHbin 6apbep «KopyHa-M4DIN» OO0 «CTaHnun» nnun aHanornvHbIN, ¢ na-
pameTpamu:

- MapkupoBka B3pbliBo3awmTbl — [Exia]llC/IIB X;

-Uo=24B, lo=100 mA, Co =0,11 Mk®, Lo = 1,5 MI'H; RBHYTp.= 2X165 OMm.

Mo uensam yHuBepcanbHbIX BbIXOL0B, UHTEpdenca n Bxoga ynpasneHus -
WYHT-anoaHbIn 6apbep «KopyHa-M3DIN» OO0 «CTaHNN» nnv aHanornyHbli ¢ na-
pameTpamu:

- Mapk1MpoBka B3pblBo3alnTbl — [Exia]llC/1IBX;

-Uo=12,8B, lo =120 mA, Co = 0,75 Mk®, Lo = 5,25 MI'H; RBHYTP.=2Xx1100Mm.
CxeMbl NOAKMOYEHUS BHeEWHUX 6apbepoB K BbIXOAHbIM LEnsM pacxogomepa
npueeaeHbl B [pnnoxeHun 2.

1.4.4.5 CneumnanbHble ycnosusa npumeHeHns r'ennkon POJI1-100EX.
3Hak «X» B MapkMpoBKe B3pbIBO3ALLMTbI O3HAYaeT, YTO MpU AKCNnyaTauum nsgenus
HeobxoaMmo cobniogaTth crneayrowme ocodble YyCrnoBus:
1.4.4.5.1 TemnepatypHbin knacc NennkoH P3OJ1-100Ex ycTaHaBnmBaeTcs B 3aBUCUMOCTU OT
TemnepaTypbl KOHTponvpyemon xuakoctu n tunopasmepa (DN) Menukon P3IJI-
100Ex B cooTBETCTBUM C Tabnuuen

TemnepaTtypHbIN MakcumarnbHasa Temnepartypa KOHTPONMpyeMomn Xua-
Knacc kocTu, °C
DN32-DN1000 DN6-DN25
T6 65 55
T5 80 70
T4 115 105
T3 150 150

1.4.4.5.2 NckpobesonacHocTb MHTepdencHbix uenen MNenukoH P3J1-100Ex obecneymBaeTcs
TONMbKO MNPXM  MNOAKMYEHUM BHELWHWX noTpedbutenen wuHdopmauum 4yepes
cepTnnumpoBaHHble Gapbepbl MCKPO3alLUTbl B COOTBETCTBMM C TpeboBaHMAMU
FOCT IEC 60079-14-2013, n ygosneTBopsolWne TpeboBaHUAM, U3NOXEHHbIM B
HaCTOSILLEM PYKOBOLCTBE NO aKChnyaTaumu.

1.4.4.5.3 BHellHNe NOAKMOYEHUS OOMMKHbI ObiTb BbIMOMHEHbI Yepe3 cepTUdPUUMPOBaHHbIE
kabernbHble BBOAbI C 3amTon Buaa «d» ans anektpoobopyaoBaHus noarpynns |l C
N CTEeNeHbl 3aluuTbl OT BHELWHWX BO3AEUCTBUA He Hwxke |P66, umetowme
Aencteyowmn ceptudpmukar TP TC 012/2011.

1.4.4.5.4 Ncnonb3yemble TUNbl kabenem un cnocob npoknagkn kabenbHOW NMHUN OOSMKHbI
yaoBneTBopaTb TpebosaHuam rmasbl 7.3 YD n TOCT IEC 60079-14-2013.

1.4.4.5.5 N36bITOYHOE AaBneHne n3amepsieMon cpeabl He A0MKHO NPeBbILLAaTh MaKCMMarbHOro
3Ha4YeHuns1, 4ONYCTUMOro A4S pacxo4oMepoB COOTBETCTBYHOLLETO UCNOSTHEHUS.

1.4.5 dnekTpuyeckne NogKNOYeHNNA
MpepynpexaeHne: OnacHOCTb NOPaXeHUs ANEKTPUYECKUM TOKOM.
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OTkntounTe NUTaHne 40 HavYana aNneKkTPOMOHTaXa.
1.4.5.1 Bua koMMyTaLMOHHON nnaTbl N 0603HaYEHNSA KNeMM NOLKIHOYEHUS:

XT1 L2

oL

11 L com 1 com ps

@

@

@

@

@

@

Ha3HayeHue KnemMm NoaKNYeHns:

PKLIM.407200.010-10P3

L1 +(22-26)B (nocTosHHLIA TOK). ICTOMHUK NMTaHWA pacxogoMepa

L2 -(22-26)B (nocTosHHLIA TOK). VICTOMHUK NUTaHMA pacxogomepa
T Knemma 3azemneHus

COM Yactora, Mmnynscel, Tok, o6uwmin paseazaHHoro nutaHua (GND_EXT1)
I+ ToKoBbIA BLIXOQ pacxoaa

P+ YacToTHbIM (MMnyneCcHBIM) BLIXOZ ANS ABYHANpPaBneHHbIX NOTOKOB
AH CurHanvsauus BeIXo4a 3a BepXHWUM npegern no pacxogy

AL CurHanvaaums BbIX04a 3a HKHWIA Npegen no pacxogy

T+ Wutepdeiic RS485 (+)

G O6WwuMiA peaszaHHoro nutadua RS485 (GND_EXT2)

T- WMutepdpeinic RS485 (+)

Cxembl BbIXO4HbIX MCKpobe3onacHbIX Lenen npueeneHsl B MpunoxerHnn b.

1.4.6 XapaKkTepuCTUKU BbIXOAOB
1.4.6.1 BbixogHble napameTpbl MCKpobe3onacHbIX Lenen He NpeBbILAaoT BENTUYNH:

Uckpobe3onacHble
uenu

uo,B

10, MA

PO, BT

C0, Mk®

LO, mIH

TOKOBbIN BbIXO[,

22,2

120

0,7

0,16

2,0

[ncKkpeTHble Lenu:
NHTepdenc RS-485,
YaCTOTHbIN BbIX0A,
BbIXO4bl CUrHaNU3aunmn

111

285

0,8

1,9

0,9

1.4.6.2 BxogHble napameTpbl MckpobesonacHbix uenen TOP Ex He npeBbIwaoT BENNYMH

UckpobesonacHble
uenu

Ui, B

li, MA

Pi, BT

Ci, Mk®

Li, mH

ToKoBbIN BbIXO,

30

105

2,0

[uckpeTHble Lenu:
NHTepdenc RS-485,
YaCTOTHbIN BbIX0oA,
BbIXO4bl CUrHaNu3aunm

16

160

1,0

13
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1.4.7 HacTtponka n yctaHoOBKa peXXuMoB paboTbl

1.4.7.1 KHoMku ynpasneHusa u gucnnen pacxogomepa.
KomnakTHoe ncnomnHeHue.
Ha nvueBon naHenn nog CbeMHOM KPbILWKOW C MpOo3payHbiM OKHOM PacrnosioXeHb!
aucnnen pacxogoMepa M KHOMKW yrpasrieHWUs, C MOMOLLbK KOTOPbIX MOXHO
BbINOSTHATL HAaCTPOWKY pexmmoB paboTbl pacxogomMepa U NpOCMOTP napameTpoB

paboThbl.
+158. 66 1
2 L nT x1 M3/ 3
>. +00000625.8 m® 4

PN AN
‘ ! __ g \

y O 0O ¢ °
VvV A
‘ BeiGop

YHKLMK

e

3HaveHune M3MEepPEHHOro pacxoaa

CumBon curHanmsauum u Tun coobuwenus: PB, PH, MNT, HIM

EanHuLbl namepeHus pacxoaa

CKOpOCTb NOTOKA; NPOLEHT pacxoaa; NONOXUTENbHbIN, OTpULATENBHbLIN UK
CYMMapHbI 00LLMIA HAKOMMEHHbIN 06BHEM

KHOMNKK ynpasJieHnda pexmmamm

oo b WINEF

He ncnonbayetcs

KHonku ynpaBneHus Bobibop pexvma Pexum meHio Pexum nogmeHto nnm Bbibop napameTpa
pexvmamu PYHKLMM Unu 3HaYeHnst

Bbi6op dyHKumMK:
(1) YcTaHoBKka napameTpoB;
(2) Ounctka obLiero
cymmaropa:
> + J nepesanyck cymmaropa.

(3) PakT n3ameHeHus
JaHHbIX:
npoBepbTe COXpaHeHWe
N3MEHEHUS JaHHbIX

BosBpalueHue B

Mpw ogHOKpaTHOM
PEX1M U3MEpEHMs,

HaXkaTum, Bo3BpaT B BosBpart k noameHo
MoaTteepxaeHue (BBoA) HO Heobxoanmo
MEHIO C COXPaHEHMEM | UnKN PYHKLMN,
BblBpaHHOro pexunma NpoBEpPUTh, YTO
OaHHbIX [aHHble COXpaHSATCA
[aHHble Gbinn
COXpaHeHbI

Mpy MoBbIX pexumax, HaXxXMUTE U yaepXunBanTe KHOMKy "BBOA" B TeyeHne 3 ceKyHA Ans Bo3BpaTa B
PEXMM M3MEPEHNS

MepekntoyeHne mexay Mcnonb3ynte Kypcop
V A pexvmamu oTobpaxeHus BbIGOp MeHI0 Bbibop nogMeHto unu | Ans BblaeneHus
wnu napameTpoB: CKOPOCTb DyHKLMN (nogyepkuBaHus) n
noTOKa, MPOLIEHT, M3MEeHeHWs yucen,
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NONOXNUTENbHbIN
oTpuLaTENbHbIV

CYMMapHblii 06LLMIA
HaKoMMNeHHbIN 06beM

HaKOMNMEeHHbI 06bem,

HaKOMMEeHHbI 00beM,

eanHuy nsmepeHua
napameTpa, BCTaBKuU
n nepemeLleHusa
[ECATUYHOM TOYKM

>+ A

unu

>+ V

avcnnest

M3meHeHne KOHTPacTHOCTK

[Ons yucen,
nepemeLlaTtb Kypcop
Ha OJHYy MO3ULMIO
BMpaBo W BrieBO

Pacxogomep Bo3BpallaeTcsi B peXuM M3MepeHns aBToMaTtuyecku, nocne 3 MUHYT Npu OTCYTCTBUM Kakux-nmbo
OENCTBUIN C COXPaHEHWEM YCTaHOBIIEHHbIX NapaMeTPOB U PEXMMOB.

1.4.7.2 Boibop doyHKLMM
B pexume namepeHusi, HaxmMamnTe KHOMKY » + /, AN nepexoaa K Bblbopy pyHKUMM

MEHIO0, B TOM 4YUcrie Tpex NnogmMeHto.

KHonku Bbibop pexunma Henctena
(pexum ns-
MepeHNs)
Bbibepute 3TO MEHI0 1 Npu NOSIBMIEHMM 3anpoca napons,
(1) YctaHoBka
NAPaMETPOB BBeauTe ero. [pn npaBunbHOM BBOAE NApOnsi, HAXMUTE
> + J Ans BXoda B PeXUM YCTaHOBKW NapaMeTpoB.
Bbibepute 3TO MEHIO 1M NpK NOSIBMIEHMM 3anpoca Napons,
(2) OuncTka BBeauTe ero. [pn npaBunbHOM BBOAE Naponsi, HAXMUTE
obLero > + J ANg BXoda B pexum o4ncTku obLiero cymmaropa.
cymmaTtopa lNpumeydaHue: 3a8odckoli naposib Mo ymondaHuro - "10000".
>+ d (cbpoc lpu nony4yeHuu pacxodomepa pekoMeHOyeM U3MeHUMb
HaKOMNIeHHOro  (maposib, Ymobbi uzbexxamb HerpedHaMepeHHO20 cbpoca
obbema) obweao cymmamopa.
(3) dakt lMpoBepka hakTMYEeCKOro N3MeHEeHUs AaHHbIX
N3meHeHus
OaHHbIX

1.4.7.3 YcTaHOBKa napamMeTpos.

Haxxmnte OQHOBPEMEHHO KHOMKU > n J. 3TO npuMBoaMT K BXoAy B pexum Bbibopa
YHKUMA K nepBoMy MeHo “Bbibop napametpoB”.  Haxmute KHONKy « ans
noaTBepXAeHus Bxoda B nepsoe MeHi “Bbibop napametpos”. BeBeaute naponb u
HaX>XMUTE O4HOBPEMEHHO KHOMKN > 1 .

Bbi6op umdp napons BbINONHAETCA HaxaTnem KHonok A (6onblie) nnu V (MeHbLue).
Mocne BBOAa UMdpbl, AN Nepexofa Ha crneayroLLyio No3numio BBoAa Lndpbl napons,

HaXXMUTE W OepXUTe HaxaToW KHOMKYy >, a Ans NepeMelleHus MnoacTPOYHOro
nogyepkMBaHus Bblbopa no3vuuMu BBoAa UMMPbLI, HaxXumanTe KHOMKy A

(nepemelyeHme Bnpaeso) unu V (nepemelleHne Bneeo). Ha BbiGpaHHOM no3vuun
BBOAUTE LMGPbI NApOnsi B COOTBETCTBMM CO 3HAYEHMSIMM, YKadaHHbIMK Hxke. [anee,
ANS BXOA4A B PEXMM MEHI0 HaXXMUTE OAHOBPEMEHHO KHOMKM > 1 . Npnbop Bonget B

BbIOpaHHOE MEHHO.
B meHo “Bbibop napamempos” 54 MeHo u rosib3o8amersiu Mo2ym rosiydams docmyr

U U3BMEHSIMb MEHI0O 8 3a8UCUMOCMU Om 3Ha4yeHuss 88o0uMoz20 rnaporns. Cm. mabnuuy ons
rnosny4yeHusi 0orosIHUmMesibHou UHghopMayuu 0 3Ha4eHUsIX naporis.

[ YposeHb napons |

Maponb | PaspelueHHble geiictust | Tun gocTyna |
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YpoBeHb 1 00521 TonbKo NpoCMOTP MpocmoTp: MeHwo 1 oo 54
MpocmoTp: MeHio 1 po 54
YpoBeHb 2 03210 MpocMoTp U nameHeHue Viamererne: MeHio 1 o 24
MpocmoTp: MeHio 1 po 54
YpoBeHb 3 06108 MpocMoTp U nameHeHue ViameHerne: Meio 1 1o 25
YpoBeHb 4 npOch_Jlsz;?'lnbyTlsl(;)TyaV;Ter MpocmoTp 1 M3mMeHeHne fpocmorp: Meio 1 Ao 54
M3meHeHne: MeHio 1 oo 38

C N3roToBUTENEM
YpoBeHb 5 ﬂpOKE)]I:)()g/aJ'Inb}'/I}I/I/ICp-;/aV;Ter MpocmoTp 1 n3meHeHue fpocmorp: Meito 1 Ao 54
MN3meHeHne: MeHo 1 oo 52

C U3roTOBUTENEM

MeHto «Bbibop napameTtpoBy. Cneundumkaums.
Mocne Bxoga B MeHo «Bblbop napameTpoB», Ha AUCNNEN MOXHO NocregoBaTefbHO

BbIBOAUTb U pedaKTUpPOBaTb NapaMeTpbl, YKa3aHHbIE HNXE.

[ns nepexofa kK cneayoLweMy MEHI0 HaxxumaTtb KHonku A (nepemMelleHne Bnepen) unm
V (nepemelleHne Hasan). [Ins Bxoaa B pexMM peaakTMpoBaHWUsi NapameTpoB B BbiGpaHHOM
MEHI0 HaxumaTb kHonky . [ns Bblbopa wvnvM BBOAA 3HA4YeHMs1 BblGpaHHOro napameTpa

HaXnumaTb KHOMKM A unu V (ang nepeknioveHns unu Beoga 3HayvyeHus). Nocne okoH4YaHus
npouecca BBOOA M MU3MEHEHUs NnapameTpoB, He npeanpuHUMaTb OEWUCTBUA MO HaKaTuio
KHOMOK 1 nogoxaaTb OKoNo 4 MUHYT. Mpnbop BbINOET U3 peXnUMa MEHIO B PEXUM N3MEPEHUI

C COXpaHeHNneEM YCTaHOBJIEHHbIX NMapamMeTpoB.

MeHto HanmeHoBaHue napameTtpa Cnocob ycTtaHoBKM BII_IZ%Z?_:;" 3HauveHune
M1 A3bIK Bbibop napameTpa 2 Pycckun
M2 CeTeBow agpec BBecTtn 3HayeHune 2 0~99
M3 CkopocTb 06MeHa (CKOpOCTb Nepenayn BuiGop napameTpa 2 600~14400
[OaHHbIX)
M4 Y (DN nepsu4yHoro npeobpasoBa- BLiBop NapameTpa 5 3-3000
Tens)
M5 EavHuua pacxopa Bbibop napameTpa 2 nfe, ”’Q’”"“‘ N/, mfe,
M3/MUH,M3/yY
M6 MakcumanbHbI pacxoa BeecTtn 3HayeHue 2 0~99999
M7 Bpems gemndmpoBaHus Bbibop napameTpa 2 1~50
M8 HanpaBneHue noToka Bbibop napameTpa 2 Mpsimoe/O6paTHoe
M9 Hynb pacxoga BBecTn 3HayeHune 2 0~+9999
M10 3HayveHre oTceYkn BBecTtn 3HayeHue 2 0~599.99%
M11 OTtceuka pacxoga Bbibop napameTpa 2 BkntounTe/BbikniounTb
M12 EanHuubl obbema Bbibop napameTpa 2 0.001m3~1m3, 0.001n~1n
M13 O6paTHbI NOTOK Bbibop napameTpa 2 BkntounTs/BbIKOYNTD
M14 ToKOBbIN BbIXOA, Bbibop napameTpa 2 0~10mA/4~20MA
M15 YacTtoTHoMMNyNbCHBIN (Tyn YyacToT- Beibop napameTpa 2 YacToTHbIN/MNYNbCHBbIN
HOro BbIx0Aa)
M16 LleHa umnynbca Bbibop napameTpa 2 0.001m3~1m3,0.001n~1n
M17 MakcumanbHas YacTtota Bbibop napameTpa 2 1~5999 Iy,
M18 | O6HapyxeHnue MN.TP. (nyctoro Tpy6o- Beibop napameTpa 2 BkntounTe/BbikniounTb
npoeoga)
M19 YctaBka N.TP. (nycTtoro Tpy6onpo- BBecTu 3HauyeHue 2 59999%
BoAa)
M20 | CurHanusaumsa makCumManbHOro 3Have- Bbibop napameTpa 2 BkntounTe/BbiknounTb
HUsI
M21 YcTaBka MakCMManbHOro 3Ha4yeHus BBecTu 3HayeHve 2 000.0~599.99 %
M22 | CurHanusaumss MMHUManNbHOro 3Have- Beibop napameTpa 2 BkntounTe/BbikniounTs
HUs1
M23 YcTaBka MUHUMaNbHOTO 3Ha4YeHust BBecTu 3Ha4YeHve 2 000.0-599.99 %
M24 CurHanusaums CMCTEMHOW OLUMOKU Bbibop napameTpa 2 BkntounTb/BbIK4YNTD
M25 OOBHyneHne cymm. BBecTu 3Ha4YeHne 3 0-99999
M26 [ata nponss BeoauTcs nonb3oBatenem 4 0-99999
M27 Cep.Hom.IM1 BBoguTtcs nonb3oBaTenem 4 0-99999
M28 Twun cpeabl Bbibop napameTpa 4 Tun 1,2,3
M29 Kqg BBecTu 3HavyeHue 4 0.0000-5.9999
M30 JIMHenHbIN ko3 d Bbi6op napameTpa 4 BkntounTe/BbiknounTs
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M31 Koad.1 BeoauTcs nonb3oBatenem 4 00.000-19.999 m/c
M32 3Hay. Koadp.1 BBoautcs nonb3osaTtenem 4 0.0000-1.9999
M33 Koah.2 Beoautcs nonb3osaTenem 4 00.000-19.999 m/c
M34 3Hau. Koadh.2 BBoautca nonb3oBaTtenem 4 0.0000-1.9999
M35 Koagh.3 BBoautca nonb3oBaTenem 4 00.000-19.999 m/c
M36 3Hay. Koadh.3 Bsoautcs nonb3osaTtenem 4 0.0000-1.9999
M37 Koadgh.4 Bsoautcs nonb3osaTenem 4 00.000-19.999 m/c
M38 3Hau. Koadh.4 BBoautca nonb3oBaTenem 4 0.0000-1.9999
M39 [ MP COIH (npsimoe TeyeHune, HUXKHUIA YcTaHaBnuBaemoe 5 00000-99999
npeaen)
M40 | CP COIMH (npsimoe TeyeHue, BEPXHUIA YcTtaHaBnvmBaemoe 5 00000~9999
npegen)
M41 | MP COOH (obpaTHoe TeuyeHue, YcTtaHaBnvMBaemoe 5 00000~99999
HWKHWUIA Npegen)
M42 | CP COOH (npsimoe TeyeHue, BEPXHUN YcTaHaBnMBaemoe 5 00000~9999
npegen)
M43 YyBCTBUTENBHOCTL Bbibop napameTpa 5 BkntoynTb/BbikniounTb
M44 HacTtponka 4yBCTBUTENBHOCTU Bbi6op napameTpa 5 0.010-0.800 m/c
M45 Bpems 4yBCTB. Bbibop napameTpa 5 400-2500mc
M46 Maponb 1 M3meHseTcs 5 00000-99999
nonb3oBartenemM
M47 Maponb2 N3ameHseTcs 5 00000-99999
nonb3oBaTenemM
M48 Maponb3 M3meHseTcs 5 00000-99999
nonb3oBaTtenem
M49 Maponb4 N3ameHseTcs 5 00000-99999
nonb3oBartenemM
M50 K1 BBecTu 3HayeHune 5 0.0000-1.9999
M51 K2 BBecTu 3HayeHve 5 0.0000-3.9999
M52 3aB. koadhdp BBecTtu 3HavyeHune 5 0.0000-5.9999
M53 [aTta npownss. Beoautcsa 3aBogom 6 00000-99999
M54 Cep. HoOMep Beoautcsa 3aBogom 6 00000-99999
Tabnuua BbI6opa napameTpoB (hyHKLMOHUPOBAHUA
Ne PyHKUMSA | MapameTpbl/OnvcaHve
A3bik
M1 Asbik [Pycckuin
RS485 utepdenc
M2 CeteBowi agpec (COM |3HadveHue: uenoe yucno ot 01 go 99 ycrpoiicts. Agpec ans nitepgenca RS
agpec) 485 (no 3akasy)
CkopocTb 06MeHa (cko- [Bbibop 13 psaa: 600,1200, 2400, 4800, 9600, 19200
M3 poCTb Nepefayun gaH-
Hbix), bog
AvameTp nepBMYHOro npeo6pasoBartens pacxogomepa
M4 Y (DN nepsuyHoro (Bbibpatb anameTtp aatdmka (YkasaH B Tabnuyke Ha kopnyce gatyvka)
npeobpasoBaTens)
MapameTpbl pacxofa: eAMHULbI U3MEPEHUA, AMaNa3oH, NOCTOsIHHasi BpEMEeHU, HanpaBrieHUe NoTokKa,
KanubpoBKa Hyns, oTceyka pacxoaa
Mo BbIGOpy: n/c (NMUTpbI B CEKYHAY), N/MUH (NMUTPbI B MUHYTY), N/4 (NMUTPbI B Yac),
M5 Eavnnua pacxoga  |M3/c (MeTpbl KyBuyeckme B cekyHay), M3/MUH (MeTpbl KyBuueckme B MUHYTY),
M3/4 (MeTpbl KyGuyeckue B Yac)
M6 MakcumanbHbIn 3HadeHue: 0-99999 (daHHbIi NnapameTp yCTaHaBNMBaeT MakCumasbHoe
pacxog 3HaYeHue M3MepseMoro pacxoaa)
M3meHeHne aToro napameTpa BnvsieT Ha gpyron napameTp (M10) n 3HayeHus
BbIXOQHOrO TOKa.
Bpewms
M7 .
AemndmrpoBaHus Bpemsi aemMndupoBaHns / NOCTosiHHas BpeMeHW, 3HavyeHne no ymonyaHmio: 3 ¢
Bbi6op 60nbLUMX 3HAYEHWI MOXKET YBENUYUTL CTabNNbHOCTbL NOKa3aHuin
pacxofa Ha gucnnee n umgposom Bbixode. BbIbop Manbix 3HavYeHun o3HayaeT
BbICTPYIO peakumio Ha UBMEHEeHUs1 pacxofa, KoTopas NoaXoanT ANns
NPOV3BOACTBEHHOIO KOHTPOS.
M8 HanpaBneHue notoka
Mo BbIGOPY - Mpsimoe/O6paTHoe
OnpepgeneHve HanpaBneHnsa NOTokKa: NPSIMOe - NO CTPesike Ha pacxodomepe,
obpaTHOe — B 06paTHOM HamnpasneHnn (B HanpasneHUn, NPOTUBONOMOXHOM
HanpaBneHWIo CTPenKK)
M9 |Hynb pacxoga Kann6poska Hynsi
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MepBasAcTpoyka - ManeHbkue 6ykBbl: VO-HOBOE 3Ha4yeHne KanmbpoBKU Hyrs.
Btopasi cTpoyka - 6onbLune GyKBbI: KOPPEKTMPYIOLLEE 3HAYEHNE HYNS.

[nsa obecneveHusa TouHOCTU pacxogomepa, Vo gomkeH 6biTb 0.

M3meHuTe 3HavyeHne Ha BTOPOW CTpoKe, 4Tobbl yoeauTbcs, 4yto Voctan 0.
MpumeyaHune: BbINOMHATL KanMBPOBKY "HyneBoro pacxoda", Tonbko koraa Tpyba
3anofiHeHa HENOABWDKHOW XXUOKOCTbHO.

M10 |3HavyeHue oTCeYKu YcTaHaBnvBaeT 3Ha4YeHne Bcex Bbixogos B "0": (OTCeYkM Manoro pacxona)
Hanpumep: 3HadeHne otcedku = 20%. B aTom cnyvae, MMHMManbHbIA pacxop, =
20% oT MakcMmanbHOro 3Ha4yeHus pacxofa (3HaveHus, yctaHoBneHHoro B M6)
[MpumeyaHune: aTa PyHKUMSA AencTByeT Tonbko ecnv B M11 pexum «BkrtoveHo».

M11 [OTtceykapacxoga Mo BbIGopy: Bkniountb/Boikntountb. 3HaveHne Ha M10(oTceyka pacxoaa)

Mo BbIGopy: 0.001m3,0.01 m3, 0.1 m3, 1m3, 0.001n, 0.01n, 0.1, 1n,

M12 |Eaunnus o6bema Ha gucnnee pacxogomepa 9 3HaKOMECT ANs BbIBOAA 3HAYEHWI HAKOMIEHHOTO
obbemMa. 3TOT NnapameTp onpefensieTcsi C y4eTOM pacxofoB, U yCcTaHaBnuBaeT
pa3psAHOCTb MHOMKALMM HAaKOMIEHHOro o6bema.

Bbixoabl:
PyHKUMSA fencTByeT TonbKo Ans obpaTHOro notoka, ecnv B M13 3To BKMOYEHO.
Hanpumep, M13 = "BbIkntounTb", HET BIXOAHOIO CUrHana, gaxe ecnu obpaTHbIn

M13 OGpaTHbIN NOTOK noTok B Tpybe ecTb.
lNpumeyaHue: amom nepeknYamerb He MOXem KOHMpPOoUupo8amb 8bIX00b!
rpu MosI0XUumesibHoM pacxooe.

M14 TOKOBbIN BLIXOM Mo BbIGopy: 0-10MA/4-20MA.

YcTaHoBMTE 3HA4YeHUe napameTpa B COOTBETCTBUMN ANANA30HOM Y
Monb3oBaTens
Mo BbIGopy: YacToTHBIN/VIMNYNbCHBIN.

Twvn yacToTHOro 1 .

M15 BbIXOA3 YacToTHbI: Ha Bbixoge YaCcTOTHbIN curHarn.

MmnynbcHbIV: Ha Bbixoge macluTabupyemMbii UMNYbCHBIN CUrHa.
Mo BbIGopy: 0.0011, 0.01n, 0.1, 1n; 0.001 M3, 0.01 m3, 0.1 M3, 1 M3,

M16 LleHa umnynbca [ns umnynbCHOro BbIxoAa 3Ha4YeHMe BeECa MMMYbCa BO3MOXHO YCTaHOBUTL

ecnv B M15 BbiGpaH pexum "mnynbcbl”.
Ownana3soH yactot: 1-50004
MakcumanbHas .
M17 yacToTa MakcumanbHas YactoTa cBs3aHa ¢ Avana3oHom pacxoga M6 (MakcumarnbHbI
pacxop).
CurHanusauus:
O6Hapyxenue N.TP. |lo BbiGopy: BkntounTs/BbiknounTs.
M18 (nycToro Onpegenexne nycToro TpybonpoBoaa BO3MOXHO TOMNbKO Mpu cocTosiHum M18
Tpybonposoaa) «BknoyeH».
MepBas cTpoka: namepeHHoe 3HaveHne nposoaumocTu (K)
Btopasi cTpoka: 3HavyeHve, KOTOpOe OnpeaensieT curHan TpeBory NycTon Tpyobl.
YcrtaBka 1.TP. Kak npaBuno 3HauyeHue, ycTaHaBnMBaloT, Kak Tpu-nsatb K.
M19 (nycTtoro MHaunkaums pacxoga, MMMNynbCHBIN BbIXOZ U TOKOBLIN Bbixog "=0", korga Tpy6a
Tpybonposoaa) nycras.
lMpumeyaHue: ycmaHogume amom rapamemp, koeda mpyba 3anonHeHa
JKUOKOCMBH.
CwvrHanmsaums Mo BbIGopy: Bkniountb/BbIKMHOUNTb.

M20 MaKCMMarnbHOro CurHanusaumsi BepxHero npegena pacxoga AevcTByeT Tonbko korga M20 B

3HaYeHusi pexume «Bkn4eHo».

M21 YVeraska 3HadeHune: 0% - 199.9% (3HauyeHVe BepxXHero npegerna pacxoia BKNOYEeHNUs!

MaKCUMasbHOro CUrHaNV3aLMM)
3HAYEHUS CwurHanusaumst BepxHero npegena pacxoga BKroyaeTcst Tonbko ecnu M20
«BknoyeHo» nsHadyeHme pacxoga 6onbwe M21*M6
CurHanusayus Mo BbIGoOpy: BkniounTb/BbIKMHOUUTL.
M22 MWUHMMAarbLHOro CurHanusauus HWXKHero npegena pacxoga, Tonbko ecnvm M22 «BknrodeHo».
3HaYeHust
3HauveHue: 0% - 199.9% (3HauyeHne HXKHEro NpeAerna pacxoda BKIHYEHUS

M23 YcTtaBka curHanusauum)

MWHUMAIbHOIO CuvrHanusaums HUWKHero npegena pacxofa BKro4aeTcs Tonbko ecnv M22=
3Ha4YeHnsa «BkntoyeHo» 1 3HaveHne pacxoga meHbwe M10*M6

M24 CwurHanusaums Mo BbIGoOpy: Bkntountb/Bbikniounts. CucTema BKIMHOYEHUST CUrHANM3aLUmMm TonbKo

CUCTEMHOW OLWIMGKM  [npy M24 «BkntoyeHo».
M3meHeHne naponisi c6poca HaKONUTENbHOro cYeTYMKa o6bema:
Mpu cHpoce cueTymka Ucnonb3yeTcsl Naposb.

M25 OBHyMEHME CyMM. lMpumeyaHue: noxarnyticma, ycmaHosume napors M25 cpasy neped
ucronb308aHUeM pacxo0omepa, U ucrnonb3ylime amom naposb, Ymobbi
8bIMNoIHUMb cbpoccoanacHo . 1.4.6.2.

Mpeo6pasoBatenb (pacxogomep):

M26 [aTa npovas Monb3oBaTenb MOXET BBECTM AaTy BBOAA AaTyMKa B 3KCMyaTauuio ans
KOHTPOJIS 3@ CPOKOM 3KchyaTauum pacxogoMepa

mM27 Cep.Hom. [N 3aBofcKor HoMep pacxogomMepa
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Mo BbIGOpY: 1; 2; 3

Tpuv TMNa YacToT BO3BYXAEHNSI.

M28 Tun cpeapbl
O6bI4HO ncnonbayeTes 1 ANa Manbix AnaMeTpoB PpacxofoMepoB, U Apyrue asa
Ans 6onblunX gnaMeTpoB pacxogoMepoB.

M29 Kqg KoHcTaHTa namepuTenbHoro npeobpasoBaHnsi pacxogomMepa.

Koppekuusa nuHeapusauumm:
Mo BbIGopy: BkniounTs / BoIkNoynTh.
OTOT napameTp UCNOMnb3yeTCs AN KOHTPONS NMMHENHOCTU OYHKLUM KOPPEKLIMN.
M30 JInHenHbIN Koo | BkrtoyeHo: KoppeKkumst NMHeapusaummn UCronb3yeTcs;

BbiknoyeHo: KoppeKkuus nuHeapum3aummn He ucnone3yeTtcs Aaxe ecnu M31- M38
YCTaHOBINEHbI.

M31 Koadp.1 Koppekuunsa To4kun 1: CKOPOCTb B TOMKE 1

M32 3Hau. Koad.1 dakTmnyeckan nuHeapusaums 1: nonpaBoYHbI KO3OUUMEHT AN1S TOYKM 1

M33 Koadp.2 KoppeKuusi TO4kM 2: CKOpOCTb B TOYKe 2

M34 3Hay. Koadp.2 PakTnyeckas nmHeapmsaums 2: NoNPaBoYHbIV KOSMUUMEHT ANS TOYKKU 2

M35 Koah.3 Koppekumnsa To4kmn 3: CKOPOCTb B TOYKE 3

M36 3Hau. Koadh.3 dakTnyeckas nnHeapmsaumsa 3: nonpaBoYyHbIi KOIMMUUNEHT AN TOYKM 3

M37 Koadp.4 Koppekuusi Toukm 4: ckopocTb B Touke 4

M38 3Hay. Koadp.4 PakTnyeckasa nuHeapmsaums 4: NoNpaBoYHbIA KOIPMUUMEHT ANs TOYKU 4

YcTaHoBKa napameTpoB ans ob6bema XnakocTu.
Mpn TeXHUYecKoMm O6CJ'Iy)KMBaHMVI nnn 3amMmeHe pacxogomMmepa MoxeT I'IOTpe6OBaTbC$| BOCCTAHOBUTb 3HA4Y€HUA

npeabig

LLlero HakonneHHoro o6bemMa. Beoa AaHHbIX B M39- M42 no3BonsAloT 3TO peann3oBarth.

MP COIH (npsimoe

YcTaHoBuTb 3Ha4YeHune: 00000 - 99999

M39 | HanpaBneHune, HWKHUI |Mnagwne paspsiabl NONOXKMTENBHOTO HAKOMEHHOro oGbemMa.

npegen)
CP COINH (npsimoe  |YcTaHoBUTL 3HaveHune: 0000 - 9999

M40 |HanpasneHune, BepxHUi |CTapLune paspsabl NOMNoXUTENbHOro HakonneHHoro o6bema.

npegen)
MP COOH (obpaTHoe |YcTaHoBUTb 3Ha4eHne: 00000 - 99999

M41 | HanpaBneHue, HWXHWIA |Mnaalwue pa3psabl OTPULATENBHOMO HaKoMNIeHHOro oGbema.

npegen)
CP COOH (npsmoe |YcTtaHoBuTb 3HadeHue: 0000 - 9999
M42 |HanpasneHune, BepxHWUi |CTapLune paspsiabl OTpULIaTenbHOro HakomnneHHoro o6bema.
npegen)
DYHKUMA nogaBneHusi NoMex.
MepeknioyaTens NogaBneHNs MOMeX.
BkntoueHo: MNogaeneHne nomex BkIo4eHo; BoikntoyeHo: NogaeneHne nomex
BbIKITHOYEHO.

M43 YyscTBUTENbHOCTL  [Ana GymaxkHOW nynbnbl, CyCNeH3nn 1 T.4. NMOMEXM MOTyT BO3HWKHYTb, Koraa
TBEpAble rpaHynbl, CKpebyT unun yaapsaT anekTpoasl. PyHKUMs nogaBneHus
3TUX MOMEX MOXET CHUXaTb X BO3OENCTBUE YyCTaHOBKOM napameTpoB B M43, n
M45.

OTOT napameTp yCTaHaBnMBaeT M3MEHEHME YPOBHSA NOAABIEHUS NOMEX B

npoLeHTax oT CkopocTh notoka. fdecats rpagauui: 0.010 m/c (rpagaums 1),
Ma4 Hactporka vyscteu- | 0.020 m/c, 0030 m/c, 0.050 m/c, 0.080 m/c, 0.100 m/c, 0.200 m/c, 0.300 m/c,

TENbHOCTK 0.500 wm/c, 0.800 m/c (rpapgaums 10).

MakcmMmanbHas cTeneHb YyBCTBMTENBHOCTU NOAABNEHMS MOMEX ANg rpagauum

1.

OTOT NnapameTp onpefenseT ANMTENbHOCTb MHTEpBana nogaBneHns noMmex B

egnHMuax Mc.

M45 Bpems uyBcCTB. Ecnu gnutenbHOCTb € ANHUYHOIO CMrHana MeHbLUe, YeM 3HadeHne B M45, atot
curHan MoxeT ObITb onpeaeneH Kak nomexa n 6yaet nogaeneH. B npoTveHOM
cnyyae oH BygeT onpegensitbCs kak 06bIYHbIA cUrHann.

YnpaBneHue naponsimm:

M46 Maponb 1 N3meHnTb naponb B M46 -M49 M0OXHO ncnonb3yst ypoBeHb 5 AN nameHeHus

M47 Maponb2 3Ha4YeHun napameTpa.

M48 Maponb3

M49 Maponb4

Ucnonb3yeTcs TONbKO B 3aBOACKUX YCNOBUAX: KanMbpoBKa HyNleBOW TOYKM UIU KannbpoBKa NoJTHON
LwKanbl

M50 K1 KannbpoBka HyneBow TOYKM ANsi TOKOBOrO BbIXOAa, YTOObI MPOBEPUTD, YTO
Hynesasi Todka 0 MA/4 MA.

Kann6poBka NomnHom Lwkanbl Anst TOKOBOro BbIXOAA, YTOObI NPOBEPUTL MOSHbI

M51 K2
avanasoH 10mAunn 20 MA.

M52 3aB. koachdh Vcnonb3yeTcs TONbLKO NPOM3BOANTENEM.

M53 HaTa npouss. [aTa nponssogcTea

M54 Cep. Homep 3aBofckor Homep
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1.4.7.4 'Hchopmaums 0 curHanmsaumu.
Pacxogomepbl BbINOSHAKT CaMOAMarHOCTUKY M BbIBOAAT pesynbTatbl Ha gucnnen. Ha
aucnnee aTta WMHQoOpMaumsa npencTaBrneHa CUMBOMOM  «KOJSTOKOMBbYMK» C COKpaLLEeHHbIM
0603Ha4YeHneM pesynbTata CaMOANArHOCTUKN:
PB: Bbixog 3a BepxHUW npegen no pacxony;
PH: Bbixog 3a HWXHWUIA Npegen no pacxoay;
MT: MycTas Tpyba;
HIM: Het nutanua MNpP.

1.5 MapkupoBKa 1 nnomounpoBsaHume

1.5.1 Ha nepegHen naHenu 6noka namepenus SMP ykasbiBatoTcs:
- HaMmeHoBaHue npmnbopa;
- TOBapPHbIN 3HAK (PUPMbI-U3rOTOBUTENS;
- 3HaK YTBEpPXAEeHMA TUna cpeactea U3MepeHus;
- 0603HaYeHne KHOMNOK KnaBsuaTypbl (NPU UCNONTHEHUM C UHOMKATOPOM).
1.5.2 Ha wwvnbauke, pasmelleHHom Ha kopnyce BT OMP, ykasbiBatoTcs:
- Ha3BaHWe PUPMbI-U3roTOBUTENS U UCMONTHEHNE pacXxogoMepa;
- Ex-mapkuposka: 1Ex db [ib] IIC T6...T3 Gb X;
- HOMep cepTudunKkata COOTBETCTBUS;
- 3HaK obpaLleHnsa NPOAYKUMN Ha PbiHKE FOCYAapCTB-4YneHoB TaMOXXeHHOro co3a;
- cneumanbHbIA 3HaK B3pbIBOOE30MacHOCTY;
- cteneHb 3awuTbl No FOCT 14254-2015: He xyxe IP65;
- HaNpPsXKeHME NUTaHUsl pacxogoMepa;
- MakcumanbHoe gaBreHune namepsiemon cpeapl: oo 4,0 Mna anst dpnaHuyoBaHHOIo mc-
nonHeHus n oo 32 Mna ons caHgBMYa UCMONHEHNS;
- AnanasoH TemnepaTyp okpyxatowien cpeabl: -40°C <Tas< +60°C;
- AnanasoH TemnepaTtyp nsmepsiemon cpegpl: -5°C <Tmnam <+150°C;
- npeaynpexaatowan Hagnuck: «MPEQYMNPEXAEHUE - OTKPbIBATb, OTKITKOUUB
OT CETW»;
- 3aBOACKOM HOMep npubopa.
Ha T[NP HaHeceHa Hakneuka CO CTPeSsikOM, yKasblBaloLlad MNPAMOE HanpaslieHue
noToKa.
1.5.3 [Ina 3awmTbl OT HECAHKLUMOHMPOBAHHOIO OOCTyNa Mpu TPaHCMNOPTUPOBKE, XPaHEHUM,
akcnnyaTtaumm, mMoryT O6bITb OnfomMOupoBaHbl KpbilWKM Grioka mamepeHuss n 6noka
KOMMYyTauuw.

2. NICMNONb3OBAHUE NO HA3HAYEHUIO

2.1 PacnakoBKa u oCMOTp

2.1.1 lNpu nony4yeHun, NpoBepbTe CBOW pacxogoMep Ha npeameT BUOAUMBbIX MOBPEXOEHUMN.
Pacxogomep sBNseTCA TOYHbIM U3MEPUTENbHBLIM NPUOopPOoM 1 TpebyeT BHMMATENbHOIO
oTHoweHUs. CHAMUTE 3aliUTHbIE 3arnyLKu U KOMnayku Ansg TwaTtenbHOro ocMoTpa.
Ecnu kakne-nnbo getann noBpexaeHbl UNn OTCYTCTBYIOT, CBSPKUTECH C NOCTABLLMKOM.

2.1.2 Ybeaguntecb, 4YTO MoOAenb pacxogoMepa COOTBETCTBYET BalUMM  KOHKPETHbIM
notpedbHocTamM. [Ona AanbHenwero WCnonb30BaHWs, COXpPaHSaWTEe [OOKYMEHTbl C
AaHHbIMW KOHKPETHOrO pacxogomepa.
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2.2 NepemelwieHne pacxogomepa

2.2.1 He nogHMManTe NpOTOYHYHO YacTb pacxogoMepa 3a u3aMepuTernbHbli npeobpasoBaTenb,
pacnpegenuTenbHyto KOPooKy Mnn coeanHuTenbHbIn Kabenb. [na 60nbwnx pasamepos
peKOMeHOyeTCsl MCMNOonb30oBaTh MNOABEMHbIE MPOYLMHbL. [Ona Toro, 4TtoObl NOAHATb
pacxogomMep B BEpPTMKANbHOM MOSIOXEHUWN, PEKOMEHOYETCA MCMONb30BaTh METOA, Kak
MOKa3aHO HWXe:

Ecnu ncnonb3yeTtcsa BUNOYHbIN NOrpy3ymK, HE NOAHMMANTE NPOTOYHYIO YacTb
pacxogomepa mexay dpnaHuaMmm kak nokasaHo Ha pucyHke Hmke. MoxeT OblTb HaHeceH
cepbesHbin yuepb nsgenuio.

2.3 AkcnnyaTauMoHHble orpaHn4YeHus

2.3.13kcnnyatauyus  pacxogomepa OOfKHa MNpPOUM3BOOUTLCS B YCHOBUSIX  BHELLHMX
BO34ENCTBYHOLMX (DAKTOPOB, HE MPEBbILLAILWNX JOMYCTUMbIX 3HAYEHUN, OFOBOPEHHbIX
B HACTOSILLEM PYKOBOACTBE.

2.3.2Pacxogomep MOXeT YycCTaHaBnmMBaTbCA B BePTUKanbHOM, T[OPWU3OHTANbHOM WK
HaKNoHHOM TpybonpoBoae. Hanuume rpsaseBMKOB MM crieumanbHbiX OUITLTPOB He
TpebyeTcs.

2.3.3ToyHasa n HagexHasa paboTta pacxogomepa obecneynBaeTcs nNpu BbINOIHEHUM B MECTe
yctaHosku lNINP cnegyowmnx ycnosui:
- OTCYTCTBYET CKOMNSieHME BO3AYXa;
- AaBrieHne XnagKkocTn ucknovaeT razoobpasosaHue B Tpybonposoae;
- Ha Bxoge u Bbixoge [MMP wmetoTca npsimonuHenHble yyacTtkm TpybonpoBoga
cootBeTcTBytowen gnunHel ¢ DN, pasHbim DN TIMNP. Ha aTux yyactkax He JOMmKHO ObITb
HUKAKNX YCTPOWCTB UMW 3IIEMEHTOB, BbI3bIBAKOLWINX W3MEHEHWE CTPYKTYpbl MOTOKa
XWOKOCTU;
- BECb BHYTpeHHUN obbem kaHana lMIMNP B npouecce paboTbl pacxogomepa 3anosfiHeH
XWOKOCTbIO;

BHUMAHMUE! 3anpewaetca Ha Bcex artanax pabotbl ¢ OMP kacatbCca pykamu
31eKTPOLOB, HAaXOOALLMXCA BO BHYTpeHHeM kaHane [1I1P.
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2.3.4 Tun n cocTaB KOHTPONMUPYEMOM XWUOKOCTM (HanmmMyme u KOHLEHTpauus B3BeCEW,
NMOCTOPOHHUX XMOKOCTEN M T.M.), pexum paboTbl M coctosHMe TpybonpoBoga He
AOJDKHbI NPUBOAMTL K NOSBNEHUIO OTMIOXEHUN, BANAIOWNX HA paboTOCNOCOBHOCTL U
METPOSIorMyeckne xapakTepmMCcTMkM pacxogomepa.

Ona  obecneyeHuns  paboTocnocobHOCTM  pacxogomMepa B  cUCTeMmax,
MCNOJIb3YOLWMX NO KAKUM-NMOO0 NpuYnHam yronbHble PUNbLTPbI, HEOGXO0AMMO cCrneanTb
3a UcnpaBHOCTbIO (PUNLTPOB.

2.3.5 HeobxoammocTb 3alUMTHOrO 3asemrieHns npubopa onpenensieTca B COOTBETCTBMM C
TpeboBaHuamM rnaebl 1.7 «[MpaBun yCcTponNCTBa 3NEKTPOYCTAaHOBOK» B 3aBUCMMOCTU OT
HaNPSXKeHUs NUTaHWs U YCroBUA pasmeLLeHns npmbopa.

2.3.6 MonHuesawmTa obbekta pasmelleHuss npudopa, BbINOSHAETCA B COOTBETCTBUU C
«HCTpYKUMEN NO YCTPONCTBY MOSTHME3ALLNTBI 30aHNIA, COOPY>KEHUA U MPOMbILLIIEHHbIX
KoMMmyHukaumny CO153-34.21.122-2003 (ytBepxaeHHon [lpukazom MwuHaHepro
Poccun Ne280 ot 30.06.2003), 1 npegoxpaHaeT npubop OT BbIXxoda U3 CTPoOsA npu
HaNU4MM MOJSTHMEBbIX PaspsAoB.

2.3.7 TpeboBaHusi K ycrioBUsiM aKcrfyatauum u Bblbopy MecTa MOHTaxa, npuBeaeHHble B
HacTosILLEeN 3KCnnyaTauMOHHOW [OOKYMEHTauuKW, Y4YuTbiBaloT Haubonee TUMUYHbIE
BHELLHME (hakTopbl, BNUsilOLLME Ha paboTy pacxogomepa.

Ha obbekTe akcnnyatauum MOryT CyLlecTBOBaTb WM BO3HWKHYTb B npoLecce ero
aKcnnyaTaumm BHeLLHWEe (hakTopbl, He nopaarlmeca npeaBapuTensHOMY NPOrHo3y,
OLIEeHKE NN NpoBepKe 1 KOTopble NPON3BOAUTENb HE MOT YY4eCTb Nnpu paspaboTke.

B cny4ae nposiBneHns nogobHbIX hakTopoB crieqyeT YCTPaHUTb UX U HAaUTU UHOEe
MEeCTO 3Kcnsiyatauuu, rae AaHHble hakTopbl OTCYTCTBYIOT UIIM HE OKa3blBalOT BIUSHUS
Ha paboTy usgenus.

2.3.8 lMpwn akcnnyatauyun pacxogoMepoB HEOBXO0OMMO PYKOBOACTBOBATLCSA HacTtosAwmm PO,
rmason 3.4 «ONEKTPOyCTaHOBKM BO B3pPbIBOOMACHbIX 30Hax», «[lpaBunamm
TEXHUYECKOW IKChnyaTaunm anekTpoycTaHOBOK noTpebuTteneny, rmason 7.3 «[lpasun
ycTponcTBa anektpoyctaHoBok», [OCT IEC 60079-14-2013, TOCT 31610.17-2012 w
ApyrMmun JokymeHTamu, agencreyowmmmn Ha obvekte. BHUMAHWE! Mpwn akcnnyaTtauum
pacxogomepa BO B3pbIBOOMACHbIX 30HAaX HapywaTb B3PbIBOHENPOHULAEMOCTb
000no4YkM (BCKpbIBaTb KOpMyc anekTpoHHoro 6noka [lenukoH P3J1-100 Ex ans
npoBeaeHnst npodumnakTyeckux paboT wunu npu YCTPaHEHUUM HEUCNPAaBHOCTEWN)
paspellaeTcs TOMbKO Mpu rapaHTMPOBAHHOM OTCYTCTBMWU B3PbIBOOMACHOW CMecu BO
BpeMsi NpoBeaeHns pabor.

2.3.9 K akcnnyataumm pacxogomMepoB AO0SMKHbI AONYCKaTbCA Nvua, U3yymBLIME HacCTosLee
PYKOBOZCTBO MO 3KCMyaTtaunmn n npowenline COoTBETCTBYOLLNA UHCTPYKTaX.

2.3.10 B npouecce akcnnyatauum HeobXoAMMO BHMMATESbHO CneguTb 3a COCTOSIHMEM
cpeacTts, obecneuymBarlolmMx B3pblIBO3AWMLWEHHOCTb. [lpyn 3TOM  Heobxoammo
obpallatb BHMMaHWE Ha OTCYTCTBUE MOBPEXAEHUN, Hanuyne nromb, HaaeXHOCTb
COeOVHEHUs  QNneKTpUYecKMx uenen, 3alUTHbIX  3a3eMSIeHUA, MapKUPOBOK
B3pbIBO3ALUMNTHI.

2.3.11 B npouecce akcnnyaTauum Heob6XOAMMO BHMMATENbHO CAeanTb 3a COCTOSIHUEM
cpencte, obecneunBaloWnX B3pbliBO3aWMULWEHHOCTb. [lpM 3TOM  Heobxoammo
obpawaTb BHMMaHMe Ha OTCYTCTBUE MOBPEXAEHWUW, Hanuuve nnomb, HageXHOCTb
COEOVHEHUS1  ONEKTPUYECKUX  uUenen, 3aluTHbIX  3a3eMSIEHUMA,  MapKUpPOBOK
B3pbIBO3ALLUMNTHI.

2.3.12 lNpwu akcnnyataunmn pacxogomepoB HEOH6XOANMO CneanTb 3a UCMPABHOCTLIO 3aLLUTHBIX
3a3eMIIeHNN YCTPOMUCTB, K KOTOPbIM NMOAKMHOYATCA pacXo4oMepbl.

2.4 Bbi60op TMNOpa3mepa pacxogomepa

2.4.1 Bbibop Tunopasmepa pacxogomepa onpedenseTcs Anana3oHoOM pacxodoB B
TpybonpoBoge, rae 6yaeT ycrtaHasnueatbea [NMP. Ecnv gnanas3oH pacxogoB ans
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AaHHoro TpybornpoBoga yknagblBaeTca B AMana3oH pacxOAdoOB  HECKOSbKMX
Tunopasmepos IMP, To onpefensitb Hy>XXHbIW TUNOPa3Mep peKoMeHayeTCa Ucxoast u3a
3a[laHHOro NpeaeribHOro 3HayYeHns NoTepb Hanopa.

2.4.2 Ecnn 3HayeHne DN BbiGpaHHOro Ttunopasmepa OMP wmeHbwe 3HaveHus DN
TpybonpoBoda, Kyaa npegnonaraeTtca ycraHasnueaTtb [P, To Ans MoHTaxa B
TpybonpoBog MCNOMb3YTCA NepexoiHble KoHyca (KoHy30p n anddysop).

2.5 NogroTtoBKa K paboTte
2.5.1 Mepbl 6e30nacHoCTH.

2.5.1.1 K pabote c pacxogomepoM [oryckaeTcsi NepcoHan, U3yYMBLUUA JKCMiyaTaumMOHHYH
[AOKYMEHTaLMIO Ha nsgenve.

2.5.1.2 Tpn nogrotoBke M3OenNUs K UCMOMb30BaHWIO WU B Mpouecce aKcnnyaTauun LOOSMKHbI
cobntogaTtbea «[lMpaBuna TEXHNYECKON akcnnyaraumm 3NEKTPOYCTaHOBOK
notpedbutenen» un «lpaBuna TexHukM 6e3onacHOCTM  NpW  JKchnyaTaumu
3NEKTPOYCTaHOBOK NOTpedbuTenemny.

2.5.1.3 Tpu npoBeaeHMn paboT C pacxO4OMEPOM OnacHbIMM akTopamn Ans 4YerioBeka
ABNAOTCS:

- NePEMEHHOE HanpsbkeHne (C AECTBYOWMM 3HavYeHnem o 242 B yactoton 50 Mu);
- AaBneHne B TpybonpoBoae;

- Apyrue gakTopsbl, CBA3aHHbIE C NpoduiemM u cneumndmkon obbekTa, rae Npon3BoanNTCS
MOHTaX.

2.5.1.4 Tpn obHapyXeHMN BHELUHWX MOBPEXOEHUA M3oenus unu kabenst nutaHus cnepyet
OTKIMKOYUTb pacxoaoMep A0 BbIACHEHUS CMeumManncTtoM BO3MOXHOCTM ero AarnbHenwen
akcnnyarauumu.

2.5.1.5 B npouecce paboT no MOHTaxy, NyckoHanazke Ui peMoHTY pacxoZoMepa 3anpeLlaeTcs:

- NPOM3BOANTL MOAKMHOYEHUSI K pacxogoMepy, MEePEKroYeHns PEXMMOB U 3aMeHy
3NEeKTPOPaaN0O3NEMEHTOB MPU BKITKOYEHHOM MUTAHUW;

- JEMOHTaX pacxogomepa n3 TpybonpoBoaa A0 MOMHOMO CHATUSA OAaBNEHUs Ha yYacTke
TpybonpoBoaa, rae Npom3BoadaTcst paboThbl;

- UICNONb30BaTb HENCNPAaBHbIE 3MEKTPOPaAMONPUGOPLI, ANEKTPOMHCTPYMEHTbI G0 Ge3
NOAKIMIOYEHNS X KOPMYCOB K MarncTpanu 3allUTHOrO 3a3eMIieHust (3aHyneHuns).

2.5.2 MNpwu BBOAE B akcnnyataumio OMP aomkHO ObiTb NPOBEPEHO:
- COOTBETCTBUE ANMH NPSIMOSTMHENHbIX Y4aCTKOB Ha BxoAe u Bbixoae OMP;

- MPaBWbHOCTb MOAKMIOYEHUST pacxodoMepa M B3aUMOAEWCTBYHOLLEro 06opyaoBaHUst B
COOTBETCTBUM C BbIGPAHHOWN CXEMO;

- NPaBUIIbHOCTb 3adaHHbIX PEXXNMOB pa6OTbI BbIXOOO0B pacxogomMepa,
- COOTBETCTBME HaMNpAXeHna NMTtaHna 3agaHHbiM TEXHUYECKUM XapaKTepuCTUKaM.

253 Pacxop,omep npwu NepBoM BKITFOYEHUU UITN NOCIe ONUTESTIbHOIo nepepbiBa B pa60Te FOTOB K
SKcCryatauun nocne:

- MOSIHOrO NpeKpaLLleHNss AMHaMUYEeCKUX rMapaBnMyeckux npoueccoB B Tpybonposoae,
CBSI3aHHbIX C W3MEHEHMEM CKOPOCTM W pacxoda XMAOKOCTU (Npy OMOPOXHEHUU WM
3anonHeHumn Tpybonposoaa, perynmpoBke pacxoda v T.n.);

- 30-MuHyTHOM NpombiBkM MNP NOTOKOM XnakocTy;
- 30-MMHYTHOrO Nporpesa pacxogomepa.
2.5.3.1. [o BBOAA B 3KCnnyaTaumo pacxogomepa Heobxoanmo:
- NPOBECTM 3a3eMrieHne npnbopa CornacHo MHCTPYKLMM MO SKCNyaTaumu.
- 3anonHUTL TpybonpoBoa paboyen XUAKOCTbIO.
Ha octaHOBRNEHHOM NOTOKE YCTaHOBUTbL CriefytoLime napameTpbi:

- «Hynb pacxoga» BepXxHAst CTpOKa B MeEHI0 AormkHa ObiTb paBHa «0». Ecnn B aton
cTpoke He «0», TO HeOBXOAMMO B HWXKHEW CTPOKE BBECTM YMCIIO paBHOE 4ucry B
BEPXHEWN CTPOKE, HO C MPOTUBOMOJSIOXKHbLIM 3HAKOM.
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- «YcTaHoBka .TP.». NokasaHnsi B HWKHEW CTPOKE AOMKHbI ObiTh B ABa pa3a GonbLue
koacpomumeHta «K». [daHHbIn napameTp HeobxoouMmo yCTaHaBnmMBaTb Npwu
BKNtoYeHHOM napameTpe «O6Hap-ne MN.TP.».
2.5.4 lepen BBOOOM B 3KcnnyaTaumio HeobxoaMmo onsiombupoBaTb pacxoaoMep U 3a4BUKKM
Gannaca (npv ero HanU4uun).
2.5.5 MNpaBunna MoHTaxa 0bopyaoBaHMS.
2.5.5.1 MecTo MOHTaxa
Tpyba gomkHa ObITb 3anofnHeHa XUAKOCTbI0. BaxkHO coxpaHAaTb TpyObl 3anofHEHHbIMM
Ha NPOTSXKEHUU BCero BpemeHu paboTbl pacxogomMepa. Bosgyx B Tpybe Moxet
MOBNUSITb Ha NOKa3aHWs Npubopa 1 Bbi3BaTb OLLMOKM NPU NPOBEAEHUN U3MEPEHUNA.

/\'m ¢ I“
(MpaBunbHo) ‘ ‘”‘fh Il (He NpaBUNbHO)

(MpaBunbHO) ( He MpaBU1IbLHO) h>0 :U
/ Th ?
. =N )/ r AN n !!H N J \\:YAAAAAAAAA,
. T — B e
[ B S E— h:>0 EE— E— e —

Puc. 1. Mecto MoHTaxa

N3berante obpasoBaHua BO34yLWHbIX My3blpen. [lonagaHne B Tpyby BO3OYLUHbIX
ny3blpen MOXET HapyLINTb NpaBuibHYI0 paboTy Npubopa, 3TO MOXET NOBNUATL HA NOKa3aHus
npnbopa 1 Bbi3BaTb OLIMOKM NPU NPOBEAEHNN U3MEPEHW.

( NpaBMnbHO) ( He NpaBHMbHO)

% ( npaBumBHO) ,&’gﬁf

\\ nA=n0 /

11— — (He npaBUNbHO)
—

Puc.2. ObpasoBaHme BO3AYLUHbIX Ny3bIpen

Ecnu ANeKTpodbl pacriofiokeHbl BepTUKaJibHO K 3eMne, BOo3aylluHble Nny3bipyn B
BerHeIZ 4acTtu pr6bl MOTYT BbIi3BaTb HEYHYTEHHYIO NOrpellHOCTb B USMEPEHUAX. Y6eauTtecs,
YTO pacnpegennTernbHada Kopo6|<a He HaxoanTCA B TrOPU3OHTaAlIbHOM MOJTOXKEHUN.

( NpaBUnbHO)

( He NnpaBunbHO) ( He NnpaBuUNbHO)

Bo3aaywHbiv ny3bipb

— =
OnekTpoa OnekTpoa Ocapok
Bopa moxet

npocavymeaTbCA
B KNEMMHYHO

' —1y—7 KOpOBKy

Puc. 3. NonoxeHne pacxogomepa npu MOHTaxe
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N3berante yCTaHOBKM pacxogomepa B MecCcTax BO3MYLIEHMW MOTOKa Ha
TpybonpoBoge, Hanpumep B panoHe BbIXOAHOro naTpydka unu guadgparmMmbl Hacoca.
N3beranTe ycTaHOBKM pacxo4oMepOoB BO3rie NpMbopoB, ABNSAIOLWMXCA UCTOYHUKaAMU
9NEeKTPOMarHUTHbIX MNOMEX, Hanpumep, BO3Me anekTpoasuratenen, TpaHcOpPMaTopos,
MCTOYHUKOB MEepEeMEHHbIX YacToT U T.4. YCTaHOBKY MpPOM3BOAUTE B MecTax, MO3BONSAOLNX
BGecnpenaTCTBEHHO OCYLWECTBNATbL AOCTyn K obopyaoBaHuioo, B T.4. Ons NpoBefeHus
CEPBUCHOro 0BCnyXnBaHus.
BHyTpeHHee nokpbiTve TpyObl n3MeputenbHoro npeobpasoBaTtensd pacxoga, ecrnu
OHO 13 PTFE wvnu pesuHbl, HENb3s UCNONb30BaTb B KadecTBe npoknagku. CtaHgapTHble
NpoOKNaaku criegyeT ycTaHaBnuBaTb Tak, 4ToObl obecneuntb Haunydwee ruapaBriMyeckoe
ynnotHeHue. [locne ycTaHOBKM Npoknagok, ybeauTtecb, YTO OHUM  OTUEHTPUPOBAaHDI
OTHOCUTENbHO Npubopa M He orpaHUYMBalOT NOTOK UMM He CO34atloT 30HbI TYpOYNEeHTHOCTH.
He ncnonbayinTte rpacout unmn niobon TOKONPOBOAALLMIA repMeTuK Anst doukcaumm npoknagku
BO BPEMSI MOHTaxa. OTO MOXEeT oKa3aTb BIIUSIHNE Ha TOYHOCTb CYMTbIBAHUSA CUrHana.
BHUMAHUE. U36erante nonagaHus NpAMbIX COJIHEYHbIX Jly4er M Bnarn Ha
pacxogomep npu yctaHoBKe npubopa BHE NMOMeELLEeHUs!.
2.5.5.2 PekomeHgyemasa NpoTsXKEHHOCTb NPSIMbIX y4aCcTKOB
[na onTumanbHOW TOYHOCTM paboTbl, TpebyeTca obecneunTb SOCTAaTOYHYK ASIUHY
NPAMONMHENHOro yyactka Tpybbl A0 M nocrne pacxogomepa. Ha puc.4 nokasaHbl
Tpebyemble ANVHbI NPAMOMMHENHbIX Y4aCTKOB ANA HEKOTOPbIX TUMOB rMApaBinyeckux

COMNPOTMBNEHMNI.
Saneiona s e
oovpe Cyxalowancs . -
OTKpbITa E Tpy6a Pacwupsiowasca =&
L vl " Ty . M
L L_Joo L1l 2 L o
S5Dunu Gonee  unubonee SDunubonee  wnmbonee 10D wunu Gonee 2D wnu Gonee
) narud 90 rpagycos
TpoHuk | PaanuyHble Knanak
L 1 L T I 1 12
5D wnu 6onee 2Dwnu Bonee 5D unu Bonee 2D wnu Bonee 10D wnu Bonee nnu Bonee

Puc.4. TpeboBaHus K NPAMONIMHENHBIM YYacTKam
2.5.5.2.1 MoHTax pacxogomMepoB A0MNYCKAETCA BbIMOMHATL B Tpy6onpoBog, C yriom
CyXeHunsa (pacumpenuns) o 8° B COOTBETCTBUM C PUCYHKOM 4a.

Cyxatowanca
Tpyba

max 8°

—————

0 gonyctumo 0 aonyctumo

Puc.4a. MoHTax pacxogomepa B TpybonpoBos € YoM CyxeHus (pacumpenns) go 8°
Ana ppyrux TUNOB rMApPaBfMYECKMX COMPOTUBNEHUN TpeboBaHMA YTOYHANTE Yy
npon3BoAUTENA pacxogomepa.
2.5.5.3. 3asemneHue.
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BHUMAHUE: OTCYTCTBUE 3A3EMJIEHUA UITN HEMNMPABWUJIIbHOE
3A3EMIJIEHUE MOXET NPUBECTU K OLULMUBKAM U3MEPEHUA!

[na obecnevyeHnss aNEeKTPUYECKOro KOHTaKkTa ydacTkm TpybonpoBoaa, paspesaHHoro

B MeCTe YCTaHOBKM pacxogoMepa, HeobxoanMo coeanHUTb

npoBoAHUKaMU(NepeMbIYKaMu) cevyeHnem He meHee 4 MM?2 yepe3s knemmy Ha MNMNP.

=[]

1Y

Pacxogomepbl go DN150 Pacxogomepbl ot DN150

Puc.5. MecTo pacnonoxeHusi oTBEpCTUiA AN 3a3eMrieHnst Tpybonposoaa.

OnopHoe 3a3eMrieHne pacxogoMepa OCYyLLECTBSIETCS CreayoLlmMm cnocobamm:

- nopcoeauHeHneM npeobpasoBaTtens k TpybonpoBoay Yepes LWMHbI 3a3eMIeHus;

- MpKX NOMOLLY KOreL, 3a3eMIeHus;

— NpV NOMOLLM AONOSNHUTENBHOIO 3nekTpoaa (3MeKTPoAoB) B KOHCTPYKLMM pacxogomepa.
PekomeHgauum no BbIGOPY TOro Unm MHoro crnocoba onopHOro 3asemreHust NpuseaeHsl B

Tabnuue 3.

Tabnuua 3 — PekomeHgaumm no Bbibopy ONOPHOro 3a3emneHns

Twn LLnHbI 3a3emrie- Konbua OnekTpopn 3a3eMneHus

Tpybonposoaa HUS 3a3eMIeHus

MNpoBoasLmin PekomeHgyeTcs PekomeHpgyeTcs PekomeHayeTcs
6e3 dyTepoBkM Cwm. puc. 5.1 Cwm. puc. 5.2 Cwm. puc. 5.1 (He TpebyeTtcs

OONOJTHUTENbHOE COeANHEHNE)

MpoBoaswwmin ¢ HepoctaTo4Hoe PekomeHpgyeTcs PekomeHayeTcs

dyTEPOBKON 3a3eMneHune Cm. puc. 5.2 Cwm. puc. 5.1
Henposoaswmi HepocTtaTo4yHoe PekomeHayeTcs He pekomeHayeTcsa

3a3emMrieHne Cm. puc. 6

PekomeHOoBaHHbIE CXeMbl 3a3eMIIEHUS pacxodoMepa npuBeAeHbl Ha pucyHkax 5.1 — 6.
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Pnc.5.1 Cxembl 3a3emrneHns ons pacxogoMepoB Npu NOMOLLM LWKMHBI 3a3EMIEHMS MPU yCTaHOBKE Ha
npoBoAsLiem Tpybonposoae 6e3 hyTepoBKM 1Ny pacxogomepa C 3NeKTpoaoM 3a3eMIeHns Ha
nposogsLiem TpybonpoBoae ¢ pyTepoBKom

2.5.5.3.1 B cny4ae ycTtaHOBKM pacxogomMepa Ha TpybonpoBos, N3rotoBneHHbIn n3 MNBX nnn
N3 VHbIX HE3NEKTPONPOBOASALLMX NIIACTUKOB, CrieayeT NPUMEHSITb KonbLia
3a3eMrieHuns1, yCcTaHaBnmBaeMble Mexay dnaHuamm npnbopa n OTBETHBIMMA
dnaHuamu Tpybonposoaa (pucyHok 6). Konbua 3asemneHus obecnevmsatoTt
3NEKTPUYECKUIN KOHTAKT C namepsieMon cpegon. Cnegyet o6ecneynTb KOHTaKT
KNeMM 3a3eMrieHuns Korew, ¢ KNemMMoKn 3a3eMreHmns Ha Koprnyce pacxogomepa
MeLHbIM MPOBOAHUKOM CEYEHNEM HE MeHee 4 MM2.

TITITTTITTITT

Puc.5.2. Cxema 3a3emMrneHust pacxogomMepa ¢ KomnbLamu 3a3eMIeHuns!
npu yCTaHOBKe Ha npoBoasiieM Tpybonposoae

TTTITTTTITTITT

-

Puc.6. Cxema 3a3emreHnsi pacxogomepa (gatymka) ¢ 3a3eMnsowmmm
KOMbL @M1 NPV yCTAHOBKE Ha HENPOBOASLLEM
Tpybonposoae

Mpw Hannyum Ha TpybGonpoBOAE KaTOAHOW 3aLUTbLl CEYEHME NEPEMbBIYEK AOITKHO
COOTBETCTBOBATb BEMNYMHE TOKA KAaTOAHOWN 3aLUUThI.

[na nogknoveHnsa NnepemMbIYeK NCNOMNb3YTCA OTBEPCTUA C pe3bbor Ha
LUUNMHOPUYECKON MOBEPXHOCTU Npuneramwmx dnaHues.

HeobxoanmocTb 3alMTHOro 3a3emMrnenuns npubopa onpeaensieTca B COOTBETCTBUM C
TpebosaHuamM rmasbl 1.7 «[1paBun ycTponcTea anekTpoyctaHoBok» ([Y3) B 3aBUCUMOCTHU
OT HaNPSXXEHNs NUTaHNA 1 YCNOBUIN pa3meLleHnsa npmbopa.

3alnTHOE 3a3eMreHne, a Takke 3a3emnsiolee yCTPOMCTBO AOSMKHbI YAOBNETBOPSATb
TpebosaHuam MY3I. Bo nsbexaHne otkasa npmbopa He JonycKaeTcs B Ka4eCcTBe 3aLUTHOro
3a3eMIIeEHMS UCMNOSb30BaTb CUCTEMY 3a3eMIIEHNSA MOSTHNE3ALLNTDI.

B cootBeTcTBUM C [TYD 3a3emnsaowmi NpoOBOAHNK, COEANHAOLLNN NpUbop ¢
3a3eMIISLWMM YCTPONCTBOM U BbINOMHAEMbIA MeLHbIM NPOBOAOM C MEXaHUYECKOM
3aLLMTON, JOIMKEH UMETb CeYeHne He MeHee 2,5 MM?, 6e3 MexaHM4ecKom 3aluTbl — He
mMeHee 4 Mm?. ConpoTuBeHne 3a3eMnaLLnX NPoBOAOB A0MKHO ObiTb He 6onee 1 Om.
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MookntoyaeTcsa 3a3emMnAoLWwm NPOBOAHUK K BUHTY BIT.
BHUMAHME. MNMpwu Hannu1Mm KaTtoaHOM 3awWmnThl TpybonpoBoaa 3a3eMrneHue
pacxogomepa He AOMNyCcKaeTcA.

2.5.6 lMpucoeanHeHne pacxogomepa k Tpybonposoay
2.5.6.1 lNpucoeguHeHne dnaHLeBOro pacxogomepa.
Mcnonb3ynte npoknagku mexay dnaHuamm pacxogomepa U coeuHUTENbHbIMU
dnaHuamu. BeibepeTe maTtepuan npoknagkun Ha OCHOBaHUKM YCOBUI 3KCNyaTaumm u
TMna noToka (>KUAKOCTH).
MpumeyaHue: He nepeTarnmBanTe 6oNTbl HA riaHLax. ATO MOXET NPUBECTU K TOMY,
4YTO Npoknagka byaeT 3axkaTa B NOTOKE M HAPYLLEHMIO TOYHOCTU U3MEPEHUN.
TpeboBaHWst K MOHTaXy npuBeaeHbl B [MNpunoxexum I
2.5.6.2 lNpucoeguHeHne caoHOBUY pacxogomepa.
[Mpoknagkn UCnonb3ylTCs TOMBKO MPU MOHTaXe pacxogoMepoB, paboTatrowmnx npu
paboyem gaBneHun o 4 Mla. B tpybonpoBogax ¢ pabounx gaBneHusix cebiwe 4
MIla onga pacxogomMepoB C JIMH30BbLIM NPUCOEANHEHNEM MPOKITaAKN HE NMPUMEHSIIOTCS.
2.5.7 MoHTaxHble pa3mepbl
BHewHun Bmg pacxogomepa M 00603HAYEHUA MOHTaXHbIX pPa3MepoB yKasaHbl B
MpunoxeHunn C.
MabapuTHble pa3mepbl Ans pacxogoMepoBs npmBeaeHbl B Tabnuue A.1 MNpunoxenus A.
2.5.8 OneKkTpoMOHTax pacxogomepa
2.5.8.1 MNogkntoveHne kabenen NMTaHUS N CBSA3M OCYLLECTBNAETCS B COOTBETCTBUN CO CXEMOM
BbIxogoB (cMm. MpunoxeHne B)
2.5.8.2 Kabenn pans noakniyeHnsa pacxogomepa AOfMKHbl UMETb paspelleHve Ans
NCnonb30BaHMsA BO B3PbIBOOMNACHbLIX 30HaX.
2.5.8.3 Kabenu, nogsogumble K pacxogomepy, AOMKHbl ObITb 3aduKcupoBaHbl Ans
UCKMIOYEHNSA WX CKPYyYMBaAHUA W  pacTshkki. [Ona  3awuTbl OT  MEeXaHU4YeCKUX
noBpexaeHnn kabenu Ao0fmkHbl ObITb pasmelleHbl B MeTannumyeckux Tpybax mnu
MeTannopykaBsax.
2.5.8.4 Kabenu nckpoonacHbix Lenen OOMKHbl ObiTb OTAENEHbI OT MCKPOOE30NacHbIX Lieneun.
2.5.8.5 Mpwn Hanuuuun BHeLWHNX 6apbeEPOB NCKPO3ALLMTbI X NOOKITHOYEHME OCYLLIECTBNSETCS B
COOTBETCTBUUN C NX SKCMyaTaLuMOHHOM AOKYMEHTaUNEN.

2.6 NMopapok paboTbl

2.6.1 CpaHHbI B aKcnnyatauuio pacxogomep pabotaeT HenpepbiBHO B aBTOMATUYECKOM
pexume.

NHdopmaumss 06 wmsamepsiemMblx napameTpax WM COCTOSIHMM pacxogoMepa  MOXeT
CUMTbIBATbCA C WMHAMKATOpaA, C MMMNYfbCHOMO/MacTOTHOrO (TOKOBOMO — MPWU HanuMyum)
BbIXO40B, MO NocrneaoBaTeribHOMY UHTEpPency.

2.7 Bo3MOXHble HEUCNPaBHOCTU U MeTOAbl UX YCTPaHEeHUS

2.7.1 MNpw HapyweHusx B paboTe pacxogomepa, npnbop Heob6xoaMMOo OTNPaBUTb B PEMOHT.
2.7.2 B cny4ae oTCyTCTBUSA n3meputenbHon nHdpopmMmaumm criegyet NnpoBepuTb:

- Hann4yme n cooTBeTCTBMe HOpMaM HanpsxXeHne nMTaHnAa Ha BXxoae pacxogomMmepa n
MCTOYHMKa BTOPUYHOIO NNTaHUA,

- HAOEXHOCTb NOACOEOMHEHUNS LIeNen NUTaHNS;
- Hann4yme XnakKkoctm n ee gBnxeHnd B pr60I'IpOBO,D,e;
- OTCYTCTBUE CKOIMJNIEHNA ra3a B MECTE YCTAHOBKW pacxogomepa.

Ecnu ycTpaHeHMe OTKIOHEHWI YKa3aHHbIX Bbllle NapaMeTpoB OT TpebyeMbiX He
npuBOOMT K BOCCTaHOBMEHUIO paboTocnocobHOCTM pacxogomepa, Bbi3BaTb
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npegcraButTens obcnyxuBatowen opraHusaumm nubo cBAs3aTbCA C NpeanpusTUeM-
n3rotToBuTENEM Ang onpegeneHns BO3MOXHOCTU JanbHenwen akennyaTtaumm SMP.
Pacxogomep no Buay UCMNOMHEHUS U C Y4ETOM YCIOBUIK 3KCMyaTaumm OTHOCUTCS K
N3genmsam, PEMOHT KOTOPbIX MPOU3BOANTCH Ha crieunann3mpoBaHHbIX NPeanpusTUaX
nmnbo npeanpusTUN-U3roToBUTENE.

3. TEXHWYECKOE OBCITYXXUBAHUE

3.1 lpoBepkKa TeEXHUYECKOro COCTOAHUA

3.1.1

BBedeHHbI B 3KChnyaTauuio — pacxodgoMep — pekoMeHayeTcs  noaBepratb
nepuoanyeckomMy OCMOTPY C LieSbio KOHTPOrS:

- paboTOoCnNOoCcOBHOCTM pacxoaomepa;

- cobnoaeHns yCroBuin aKkcnnyataumm;

- HANNYMA HaNPSHKEHNUsI MUTaHUS;

- OTCYTCTBMS BHELLUHUX NOBPEXOEHUIN COCTABHbIX YacTen pacxoaomepa;
- HAAEXXHOCTU 3MEKTPUYECKMX N MEXAHUYECKUX COEANHEHUN.

[MepnoanYHOCTL OCMOTpa YCTaHaBIMBAETCH SKCNyaTUpYHOLWeENn opraHusaumen B
3aBMCUMOCTU OT YCIOBUKM 3KcnnyaTaumm. PekomeHayemasa nepnognyHocCTb - HE pexe
OLHOro pasa B [Be Hejenu Ang TaKenbiX YCMOBU 3KchnyaTauun (BblICOKUE
TemnepaTypbl paboyen cpeaibl 1 OKpyXKatoLLero Bo3ayxa, BbiCokas BNaXHOCTb U T.M.).

3.1.2 HecobntogeHne ycrnosur akcnnyataumm pacxogomMepa B COOTBETCTBUM C pasfesiom

1.2.1 MOXeT npuMBEeCTU K €ero oTKasy WNu nNpeBbileHN0 OONYyCTUMOro YPOBHS
NOrpeLHOCTU U3MEPEHUM.

BHewHne noBpexaeHWs pacxogomMepa Takke MOryT Bbi3BaTb €ro oTka3 nmbo
yBENUYEHUe MorpewHoCcTn u3MepeHus. [pu nosiBNEHUN BHELUHUX MOBPEXOEeHUN
HeobXxo4MMO BbI3BaTb crneunanucta Ans onpeferieHns BO3MOXHOCTU AanbHenLlen
aKcnnyaTauum pacxogomepa.

3.1.3B npouecce 3Kcrsiyataunm pacxogomepa pekoMmeHOayeTCcAa He pexe OA4HOro pasa B rog

NPOBOAUTL MPOMUNAKTUYECKUA OCMOTP BHYTpeHHero kaHana T[NP Ha Hanuune
3arpsisHeHUn uU/vnn oTnoxeHun. [lonyckaeTca Hanuyne nerkoro HarneTta, KOTOpbin
JOIMKEH CHAMATbCS C MOMOLLIbIO YNCTOW MATKOM BETOLLM, CMOYEHHOW B BOAE.

Mpn HanNMuMM 3arpA3HEHNn U/MNn OTNOXEHUA OPYroro Buaa nuMbo Mx CyLleCTBEHHOWN
TOMWMHbI  HeobxoomMMo npom3BecT ouncTky nosepxHoctn T[NP n  oTnpaBuTb
pacxogomep Ha BHEOYEPEOHYIO NOBEPKY.

OuncTKy OTNOXEHM B ITOM ClyyYae peKoMeHAyeTCs MNpPOBOAWTbL Cpasy Xe nocne
N3BNeYeHns pacxogomepa m3 TpybonpoBoga C MOMOLLbIO BOAbl, YNCTOW BETOLLIM WU
HeabpasnBHbIX MOIOLLMX CPEaCTB.

3.1.4 lNpwn oTnpaBke pacxogomepa Ha NOBEPKY UM B PEMOHT HEOBXOOUMO Nocne AeMOoHTaxa

OYUCTUTb BHYTPeHHWU kKaHan MNP oT oTnoxeHun, obpasoBaBLUMXCA B mnpoLecce
aKcnnyaTauMm, a Takke OT OcCcTaTKoB pabouen xkuagkoctn. OCTaTKn arpecCUBHOWM
XXUOKOCTU AO0NMXKHbI ObITb HEMTPANUN30BaHbI.

Mpn MOHTaXe W [OeMOHTaxe pacxogomMepa HeobxoauMmMo pPyKOBOACTBOBATLCS
WHCTPYKUUWEN Mo MOHTaXy pacxogomepa.

OtnpaBka pacxogomepa [nnd  NpoBeOeHMst noBepku nnbo  rapaHTUMHOIO
(mnocnerapaHTUMHOIO) peMoHTa AOSMKHa NPOM3BOANTLCA C NacnopToM pacxogomepa. B
COMpPOBOAUTENbHbLIX AOKYMEHTax HeobxoaMMO yKasbliBaTb MOYTOBbLIE PEKBU3UTHI,
TenedoH 1 gakc oTnpaBuTENS, a Takke cnocob 1 agpec obpaTHOM AOCTaBKM.
[[@paHTUNHbLIA PEMOHT MNPOU3BOAMUTCHA MNPU HanNUMyMM B MacrnopTe 3anoSIHEHHOro
rapaHTUNHOroO TarnoHa.
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3.1.5 lNowuck n yctpaHeHne HencnpaBHOCTEN

MpusHak BepoaTHaga npuyunHa PeuweHne

MpoBepbTe NOAKNIYEHNE ANEKTPO-
nuTaHus

lMpoBepbTe LENOCTHOCTL Npeaoxpa-

HUTEeNs NUTaHus, Npu Heobxoanmo-

CTW 3aMeHUTEe Ha aHanorn4HbIN Uc-

OTtcytctBYeT U306- | 1. HeT nutaHua
paXkeHue Ha auc-

nnee o
NpaBHbIN.

2. KoHtpactHocTb »KK-gncnnes YBENUYNTbL KOHTPACTHOCTb B COOT-
crMLKOM Mana BeTCTBUM C pasgenom 1.4.6.1
1. Tpyba He nonHocTblo 3anon- | Y6eamtech, YTO NEPBUYHBIN Npeod-
HeHa XMOKOCTbH pasoBaTenb 3anofHEH XNOKOCTbIO
2. HenpaBunbHO yCTaHOBIEH YcTaHoBMTE NapamMeTp «YCTaHOBKa
napameTtp M19 «YcTaHoBKa M.TP.» (meHto M19) B cooTBET-
MN.TP.» cTBuM ¢ pasgenom 1.4.6.3

ABapuiHbIi curHan OuuncTnte anekTpos ecnu Hanpsxe-
He3arnonHeHHoro Hue mexagy DS1 un DS2 >1B
TpybonpoBoaa, 3amkHuTE Mexay cobon KnemMmbl
«MT» SIG+, SIG- n SGND. Ecnu npu
coefMHEeHUN Tpex KNnemMm curHan
ncyesaeT, aTO 0O3HAYaeT, YTo
NpPOBOAMMOCTb XWAKOCTM Mana.

3ameHuTb Ha gpyryto moaenb

pacxogomMmepa
MpoBepbTe NogkntoveHne kabenen
N pa3beMoB Lienen nutaHus
KaTywek Bo3byxaeHus MNP (EXT+,
EXT-)

MpoBepbTe conpoTMBEHNE Ha
knemmax EXT+, EXT- MIMP.
ConpoTtmBneHne He OOIMKHO

npeebiwaTtb 60 Om.

Ecnu kabenn, coegnHeHus n
COMpOTUBIEHME KaTyLLEK
HaxogATcsa B 4ONYCTUMbIX
npeaenax, To BO3MOXHa

HencnpaBHOCTb BTOPUYHOIO

npeobpasosatens. [ns
JanbHenLen gnarHocTUKK
obpaTuTechb B CEPBUCHBIN LEHTP

Ybeantecnb, 4TO pacxogomep

3a3eMJIeH COrnacHO MHCTPYKLUMM NO

1. NpoBepuTb NPaBUITLHOCTb akcnnyaTaumn. [ins 6onee

NOAKMYEeHNs 3a3eMIeHNs HaOeXHoro 3a3emneHuns

namepsieMon cpefbl UCMONb3ynTe
3a3emnsaoLme Konbua.

2. Hannumne Bo3gyxa B nsmepse- | Yéegutech, UTo nsmepsemas cpega

3. OnekTpoabl 3arpsisHeH

4. NMpoBOAMMOCTb XNOKOCTN
CINULIKOM Mana

1. OTcyTCTBYET NUTaHWE KaTy-
ek Bo30yaeHNs NepBUYHOro
npeobpasoBaTens

ABapuiiHbIn
curHan «HIMy»

M;Ig,(l:l)l(((é)\;l:ﬂ MOW cpefe He COoOEepXXMUT Ny3blpbKOB BO34yXa
HecTabwunbHa 3. OnekTponbl 3arpA3HeHbI QuncTuTe anekTpoA ecnu
HanpsxeHne mexagy DS1 u DS2>1B
4. He KoppeKkTHO nponssegeHa YcTaHoBuTe napameTp «Hynb
yCcTaHoBKa napameTpa M9 pacxoga» (meHio M9) B
«Hynb pacxoga» COOTBETCTBMM C pasgenom 1.4.6.3

Y6egutecb, YTO pacxogomep He
HaXoAMTCSA CMNULLIKOM 6MM3Ko K
NCTOYHUKAM 3MNEKTPUYECKUX MOMEX

5. Pacxogomep noasepxeH
BHELUHMM MOMeXam
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3.1.6. NMposepka IMIP.

[MponsBecTn OTKMOYEHUe pacxogoMepa OT CeTu NUTaHus. YbeauBLIUCh, YTO NUTaHWEe
ceTun OTKMYeHo, otcoeamHuTb MNP ot BI. [nsa eanHoro ncnonHeHns oteepHyTb 4 6onta
kpenawmx Bl k ctonke MNP (cm. Puc. 9), akkypatHo npunogHsaTtb Bl1, n otcoeamHntb
pa3beMbl cea3biBatowme Bl v MI1P.

logHoctb TIMNP gna namepeHnsa pacxoga onpenendeTrcd nNo U3MepeHHbIM 3HaYeHUAM
COMPOTUBMNEHUSA U MHOYKTUBHOCTU MEXAY BbIBOAAMMU pasbema KaTyLlek.

M3mepeHne anekTpu4ecKkoro COMpOTMBIIEHUA W WHAYKTUMBHOCTU NPOBOAMTCH Mpu
HOpMarbHbIX YCNoOBUAX NpubopoM, obecneunBaroMM M3MEpPEHME YyKasaHHbIX B macnoprte
3HavYeHun (pekomeHayetcsa ucnonb3oBaTtb nameputerns RLC AKATM-6109).

KoHTaKkTbl OT 3MeKkTpoaoB, KaTyLKM U KOpryca BbiBEAEHbl HA pasbeM UMKU KNEMMHYHO
konogky (PucyHok 9). Heobxoaumo noakniounTb NepBbIn Wyn K pasbemy EXT+, BTOpon Lwyn K
pasbemy EXT- n nameputb conpoTmBrneHne n MHOYKTMBHOCTL Ha pasbeme [I1P.

. Jcco
C—]

Pwnc.9 lemonTax MNMP ot BI.

MMP cuntaeTcs rogHbIM K 3KCnnyaTaumMmn 1 aAns U3MepeHnst pacxofa ecrnn 3HavyeHune
N3MEPEHHbIX CONPOTUBMEHUS N UHAYKTUBHOCTM HE OTKITOHSAOTCS Gonee yeM Ha £5% ot
3Ha4YeHUN, yka3aHHbIX B macnopTe Ha npuoop.

3.2 lNoBepka

[MoBepka pacxogomepoB oOcyllecTBngeTca no  AgokymeHty MI1 1521-1-2023
UHctpykumna. TCU.  Pacxogomepbl-CHeTUMKM  anekTpomarHutHele [envkoH  P3J1-100.
MeTtoauka nosepku, yreepxageHHomy PIryr «BHUMM» 08.07.2023.

Me>xnoBepo4yHbIN MHTEpPBAI pacxogomMepos — 5 ner.

4. YNTAKOBKA, XPAHEHUWUE U TPAHCITOPTUPOBAHUE

4.1 Pacxogomep, YKOMMMEKTOBaHHbIA B COOTBETCTBUM C 3asiBKOW, YMNakoBblBaeTCA B
nHgmeuayanbHyto Tapy kateropum KY-2 no FrOCT 23170 (kopobky 13 roppmpoBaHHOro
KapToHa nMbo [JepeBsHHbIM AWMK). Tyaa >Xe nomewaeTcs 3KchnyaTaunoHHas
AOKyMeHTauus.

4.2 XpaHeHue pacxogoMepoB [OOSDKHO OCYLIECTBNATLCA B YMNaKOBKE W3roToBUTENs B
cooTBeTCTBUM C TpeboBaHuamuM rpynnbl 1 ana Bcex ncnonHeHun no NOCT 15150-69. B
NOMELLEHUN ONS XPaHEHUS1 HE AOSMKHO ObITb TOKONPOBOASALLEN Mbif, NAPOB KACAOT U
LLlefioYen, a Takke rasoB, Bbl3blBAOLUX KOPPO3UO N pa3pyLUaoLWLnX U30NALMIO.

Pacxogomep He TpebyeT cneunanbHOro TEXHUYECKOro OBCNYXMBAHUA NPU XPaHEHNN.
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4.3 Pacxopomepsl MoryT TPaHCNopTUPOBATLCS aBTOMOBOUIbHbBIM, peYHbIM,
XEne3HOOOPOXHbIM M aBMALUMOHHLIM TPaHCMNOPTOM NpU cobnaeHUN CcriegyroLwmx
YCNoBUMN:

- TPaHCMOPTMPOBKA OCYLLECTBNAETCS B 3aBOLCKOW Tape;
- OTCYTCTBYET NpsAMOe BO3AeNCTBNE BNaru;
- Temnepatypa He BbIXOAUT 3a npegenbl oT MuHyc 60 go 70 °C;
- BMaXHOCTb He npesblwaeT 98 % npw Temnepatype o 35 °C;
- Bubpaums B guanasoHe ot 10 go 500 Ny ¢ amnnutygon go 0,35 MM 1 yckopeHnem ao
49 wm/c?;
- yAapbl CO 3Ha4YeHMEM MUKOBOIo YCKopeHust Ao 98 m/c?;
- YNOXEHHble B TpaHCMNoOpTe pacxXOAOMEpPbl 3akpensieHbl BO msbexaHwe nageHusa u
coyaapeHun.
4.4 Cpok xpaHeHust 12 mecsueB.
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NMPUNOXEHUE 1.
MaGapuTHbIe pa3Mepbl pacxogoMepoB

Tabnuua A.1
yﬂ;z':s;fo FabGapuTHble pa3mepbl pacxogomepa, Macca
(anuvHa, wupuHa, BbICOTA) MM, pacxonomepa, Kr,
npoxopaa,
MM He Gonee He Gonee
BesdgnaHueBoe ncnonHeHne go 32 Mlla:
50 140x130x270 10,3
80 160x175x290 16,2
100 160x175x290 17,4
150 227x270x340 46,6
200 260x485x485 58
250 290x585x515 69
dnaHueBoe ucnonHeHne ao 4 Mla:
6 160x90x283 4,2
10 160x90x283 4,2
15 200x95x291 4,2
20 200x105x307 4.9
25 200x115x312 5,5
32 200x135x328 5,9
40 200x145x343 8,5
50 200x160x350 11,2
65 250x180x360 12,9
80 250x195x368 16,2
100 250x230x382 22,2
125 250x270x423 29,5
150 300x300x440 37,3
200 350x375x495 53,2
dnaHueBoe ucnonHeHue ao 2.5 MlMa:
250 450x425x548 82,4
300 500x485x600 107,3
350 500x550x530 150,6
400 600x610x713 178,3
500 600x730x815 185,3
dnaHueBoe ucnonHexHne oo 1.6 Mlla:
600 600x840x920 202
800 800x1020x1145 358
1000 1000x1315x1360 515
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NMPUNOXEHUE 2.

CXEMbI BbIXOA4OB C UICKPOBE3OMNACHbIMU LIENMAMU

1. TokoBbIN BbIXOA

' 50mA 180 . XT
+24V_EXTI  +— 0 [xewr | uew
| |
. =Y I+
K pacxonomepy ! !
! ZS ZE L 4 coMm
| |
GND EXT1 +— !
L o o s s s o e o o =)
Puc. b.1 BHyTpeHHWi Gapbep TOKOBOro BbIXoaa
BHewHWi Bapeep MpHEMmHKE TOKOBOMD
Hokpoaa T CHrHana
| KopyHa, M4 € MCTOMHH KON
* - _:_ . MATaHKA
BHyTpeHHWK Bapeep 168
WMCHPO3AWMTH
com - 3 —
168
Puc. b.2 Cxema BKNHOYEHWA BHELWWHErD Bapbepa NMCKPO3aLWKTh
2. YacToTHEIN (MMNYNbLCHLIM)M AUCKPETHLIN BbIXog
T J
| b
. | 5“‘ m 39 | xT.‘
+5"+_EXT1 ] t :l— | KoHT Lens
| [
T P+
K pacxogomepy ! :
| NN e -
| |
GND_EXT1 | COM [

Puc. 5.3 BHyTpeHHuMIN Bapbep MMNynbCHOro BbIXo4a
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= — === ===
i,
| 50mA 39 . XT1
HSV_EXTL o » I I— [ KoHT Liens
| |
. 8 AH
K pacxogomepy ! !
! ZE ! 8 CoM
| |
GND_EXT1 «+ coM !
Puc. 6.4 BHyTpeHHWiA Bapbep avMckpeTHoro Beixoga AH (AL)
+UBH
Bxeww 1A Gapeep
MCKpO3 a1 MT sl rIpuemHuk
K M3 HMNYNeCHOND
OPYHA FIIIFI CHrHana
ot o T—F —
BHyTpEHHWA Bap bep 110
MCHPO33 LWHThE
com - —
110 }
-UeH

Puc. 5.5 Cxema BknNYeHWA BHELWHero bapbepa WCKPo3alMTeINPU MCNONB30BaHMM
NPMEMHMKA C NAcCUMBHLIM BXOAOM (AMCKpeTHLIe Beixoasl AH n AL nogknwdakTes
AHAMNOMMYHO).
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BuewHyiA Bapbep
MCKpO3aWMT kI
HopyHo M3

2 -

BHyTpeHHHA bapbep 110
HCHPO3a WHThI

NP EMHW K WM Y ABCHO D
CHrHana
€ HCTOUHHKOM
NHTAHKA

Y

L

110

Puc. 6.6 Cxema BknioYeHWA BHELWWHEro Bapbepa MCKPo3alwmThINPU MCNONbL30BaHMK
MPUEMHWKA CO BCTPOEHHLIM MCTOYHWUKOM MUTAHWA BXOAHOW UenK (OMCKPEeTHLIE BbIXO-

asl AH 1 AL noaknioYaTea aHanormyHo).

3. Bbixog RS485

o ! | | : KoHT Lens
39 ! 3 T-

+5V_EXT2/GND _EXT2 50 mA

K pacxofomepy <i—| L 1 T+

Puc.B.7 BHyTpeHHuin bapeep wHTepdeica RS485
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BHewHni 6apbep
McKpo3awmTbl
KopyHng M3 MpunemHnk RS485

F

BHyTpeHHU1 6apbep 110
MCKPO3aLLMUThI

TRX+

Y
Y

TRX-

\

F

110

Y

coOMM

\

BHewHni 6apbep
McKpo3awmTbl
KopyHg M3

F

110

A

F

110

Puc.b.8 Cxema BknioYeHUs BHELIHEro bapbepa NCKpOo3aLLnTbI
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NMPUNOXEHUE 3.

UepTexun cpeacts obecneyeHms B3pbIBO3aLLMUTDI

08 20-000002L07 UMY

3 Puc. 7 4 em
| 78
i T 2
m S o | \__ O l\
38 _
85 v M A wo || 7]
S S W/ i aaknenka b | —J .ml
@y o A -
(epmupuiypobasse Ceomupupobasse o L
bappibosauuerbe BapbosaLE e T~ L
YK Kaoe/mHele E6ock £
W omoa
§ 75
S bpwlb S
Milsx2-64/6g © Q
o M50 OV
KL RPOHOCTY HE Yyxe A2-70 \N Koragd okt K6
e e ke 7Y 2257-037-20939239-200
i ) s
Gonm M DNSI2
KAacc rpowocmy e xyxe A2-80 201
TEFE/ MEKYMECTIY HE XyXe 600 H/ M2 <
m M i _ 2 a7
IS N oml
N - - i
g
W l
by H
LS
| U
B
S
S Kornaud cunuoroen Cunozeprt 2712
% TY 25 3-002-01296016-205
< P oyt
S [lepevery acHobHbX nemeHmol “
8
Q /3. Hamerobare Aorermaou
7 T SR - Cmans yenepoducmas Cmamw 20/ cmas Heoxdbeowas 12XT16H10T/
m omans Hepxabeouas O3XT7PIb2
WS 2 Rgpryc 7ekimporHo20 Onoka Amoruredsil aumeukst crviab AKT2 [0CT 1583-93 \D \ﬂ N\ \N % Q V N QQ Q \ Q IQN % Q
M 2, Apbiuka nepecisia Amorumebsn aumeurstl criab AKI2 1OCT 1583-93 -
W 4 Apenxa 3ackss Armortmseben mumeursi crab AKT2 10T 1583-93 1 7, MW%MN 2} 7 2075 PacxocoMep-CHemauK JEKITIaMaHUTHbIU A | Mrta | MEwnd
G (nexno JK7TOCT 3516~ Vot /oicm KL R Jom Tenuon PII-T00Ex :
5 Taina kpyznas Anorunuebo aumedst condh AKIZ TOCT 583-93 Papa) | Mambeed 205 popbosaumernoe unomese 7z
N 7/ Bbad kadeswtsi B coombemcimbuy C 30xa30v £ Geucmbyouur CapmUPUKATON B3psboauums /ot Korgpdh 207 Yeomex aouezo budn
M 8 Jazmpuka B coombemcmbuy ¢ 3akazom C Gedcmbuypuun cepmupukamnart Bpsio. / T koHmp /em 7 _ Jucmob 3
3 7 Ao/bU0 YryIomHUTE/HOE Pesurabas crece 7-B-14 10CT 9833-73
M » Fazdenumens 7007 20 1OCT 17622-72 Hronmp _ 000 K [E/MKOH
Ynb Rarycmor 200153

AKorupoban

Pogpram A3
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08 20-010002L07 U
Y20 Fasrem, M Macca
BozHaqeHue Kkad o yras Fuc 7 m 7 o y 7 P
PRUILO7200010-0220 | I'enukar P/-100 AK@-0010 | 0070 | do 25 7 4 4 QG| 60 | 283 | 200 | 40
m 02271 | lemwar PI/E-100 AK@-Q0T5 | Q015 | do 25 7 4 4 9| 65 | 297|200 42
3 -0222 | lemwon PAI-100 AK@-0020 | 0020 | do 25 7 4 4 w75 |07 200 42
M1 -0223 | lenukon P3/F-100 AK@-0025 | 0025 | do 25 7 4 4 5| 85 |32 | 200 49
7 \ -022% | lemuon PI/F-100 AK@-0032 | 0032 | do 25 7 B 4 5| 100|328 | 200 | 55
1y, -0225 | lemmor PI/-100 AKP-0060 | OO0 | o 25 | 7 | 18 | 4 u5 | o | Hu3 |\ 20| 59
w w 7 -0226 | [emukor PI/-100 AKDP-0050 | 0050 | do 25 7 B 4 BO | 25| 350 | 200 85
Sls 2 \ w % -0227 | lemuwon PI/F-100 AKQ-0065 | 0065 | do 25 7 8 8 80| #5 | 360 | 250 | 712
E|g N @y -0228 | l'emwon PA/I-100 AK@-0080 | 0080 | do 25 7 B 8 9% | B0 | 368 | 250 | 129
M m m m w -0229 | l'emwar P/I-100 AK@-0100 | 0100 | do 25 7| 22 8 |20 |10 |38 | 20| 162
W L v, -0230 | lemuwon P00 AK@-0125 | 0125 | o 25 | 1 | 26 | 8 | 270|220 | 423 | 300 | 222
\ s -0237 | lenuworn PI/-100 AK@-0150 | 0150 | do 25 7| 2 8 |00 | 250 | 440 | 300 | 295
S -0232 | lemwor PI/F100 AKP-0200 | 0200 | do 25 7| 2 v |30 |30 | 495 | 350 | 66
A 0233 | l'emwor PA/T-100 AKP-0250 | 0250 | do 25 7 30 2| 425 | 370 | 548 | 450 80
RMW\.M.\\W = -0234 | lemuwar PV/-100 AKP-0300 | 0500 | do 25 7 30 B | 485 | 430 | 600 | 500 720
02250 | lemuwor P/I-100 ITII-0050 | 50c | do 320 | 2 - - 0 - 270 | %0 93
$ Blls ns 02260 | Tenwan PO TTU-0060 | 60c | o320 | 2 | - | - | 75| - |20 | 60| %2
022100 | lemworn P/I-100 (IA-0100 | 100c | do 320 | 2 - - 75 - |29 BO | T4
3 v -022150 | lemwor PV/-100 (TIA-0150 | BOc | do 320 | 2 - - |20 | - | %0 | 227 | 466
-O022200 | l'enukor P/F-100 ITIA-0200 | 200c | do 320 | 2 - - 485 | - 485 | 260 58
022250 | lemwar PI/F100 1TII-0250 | 2500 | do 320 | 2 - - 585 - 50 | 290 69
§
3
_m 1 (Booodrsiy oobem B3psiborenporuyaerol o0onouwy | — 450 cm 2
5 2 [TokpsImue. HaoyxHsx M0BEDXHOCTIPL KODIa F/EKITIOHUKL U Kpsluek — Xur.OKE,/Kpacka - nopouwkobas “TEKNOS™ OF 34 94. Tomuura nokpenmus
= — A Q7.0 m Nokpsimue brgymperHux U pessoobsix nobepxHacmel: Xur.Okc
M 2407 G500/ M 77 3 Morpwimue demaned nepbusHozo npeotpasabane/s: — M nomupemasobas [ST0 LECHLER” Tomuura rnoxpenmus O7.0 75 m
= — Mamepuan ekmpodol — cmane O3XT7HILMS TOCT 563272 (AIS] 376L) mumar BT7-770CT 1980791 xacmemou (=276 OIN - 24789 maviman
M bapsll = 7Y 120PK 7622440014 74-93-
220 25 o1 — MAmEPUAN PYMERABKY NPOMoYHaL Yacmy — gmagpoiacm-4 T TOCT 10007-80 gmoponsacm @-44 T [OCT %4906-77 (megaor — PIFE)]
S gmaporiacm 40 /I1-2 TY 307-05-717-89 nomuwpema pesura
M X 4. Tokabedyuue  3/emeHmsl RepiyHoE0  peoopasobamess okasITs  C/106M HEUMPa/IbHOZ0 CUauUKoHoboz0 zepmedmuka [EHTI/ACT-T130 7Y
m 2252-196-4 024504 2-2007. Tomuuma nokpenms He mMeHee 2 M1
Q 5 Omekso yomanobieHo Ha 2EOMEMUK CLULKOHOBEIL HEUMpa/ibHbIL Morerm [ eomenm 7Y 2257-100-89589540-207
6. (Booodksiy a0ber nepbuHozo npectpasobaness 3anomHed komayHdom (umazepm 21771, TY 2513-002-01296074-2075
m 7 ampydok koxyxa nepiusHozo npecpasobamne/is 3aiomHeH M0KCUGHbIM KoMAauHdor F3K-6 TY 2257-037-20939239-2010
M 8 Reawoabie coedurerns cmongpums 1o OCT41 00719200 n2 9 bud 258 Kneu-cepmemuk AHamepm-50M 7Y 225 7-401-00208 %4 7-2003
,m 9 B pe3b0obsix cOPOUHEHUSY, O00IHAYCHHBIX C/1000M «O3pbi6», 6 AUENIBHULHE HE MEHEE 5 M0/IHbIX HEMPEbIOHEL, HENOGDEXTeHHEX BUImKob
S 10 HcrsimamensHoe dabrere 2 Mia 6 meveru (77 + 71 ¢
X
3
N 7 TPI52-23 21013 A
g PRUTT407200010-02 BO [
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Korupoban Popran A3
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TPEBOBAHNA K MOHTAXY
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NMPUNOXXEHUE 4.

1. CoocHocTb TpybonpoBoaa v BHyTpeHHero kaHana MNIMP o6ecneynTb COOCHOCTLIO (hnaHueB
MNP c oTBeTHbIMK hnaHuamun Tpybonposoaa.
2. YCTaHOBUTb NPOKNaakm n ob6ecneynTb X COOCHOCTb C BHYTPEHHUM KaHanoM pacxogomepa,
T.€. He JO/MKHO OblTb Jake 4YaCTUYHOro MepekpbITUS MPOKNAaLKoN BHYTPEHHEro kaHana
pacxogomepa. [na obecrnevyeHns COOCHOCTM MPOKNaAoK Mpu yCTaHOBKE peKoMeHAyeTcs
domKkeupoBaTb NX C NOMOLLLIO Krnes Ha hnaHubl.
3. Mpun ycTtaHoBKe B TpybonpoBog pacxogoMepoB 6onTbl B npuneraowme dnadubl MNP n
TpybonpoBoaa A0MKHbI 3aBOANTBLCHA CO CTOPOHbI doriaHLeB Tpybonposoga. [Npu atom anvHa
bonToB OomkHa ObiTb TakoBa, 4YTOObI paccTosiHMe OT Topua 6onTta A0 KOHCTPYKLMM

pacxoomepa 6bifo He MeHee 3 MM.

4. [poun3BecTn 3aTsSHKKy raek npu ycTaHoBKe pacxogomMmepa B TpyobonpoBoA.
4.1 YcTaHOBMTb Ha OMHAMOMETPUYECKOM KNOYe HeobXOAUMbIA KPYTAWMKA MOMEHT B
3aBucumocTu ot DN TMIMP:

I\I:/)Iklll 6 10 25 50 65 80 100 | 125 | 150 | 200 | 250
Mk, 15 15 20 35 40 50 60 70 80 100 | 125
HOm

3?\; 300 [ 350 | 400 | 450 | 500 |600 |700 |800 |900 |1000 | 1200
ME’M 150 | 165 | 180 | 200 | 215 | 240 | 275 | 315 | 345 | 375 |435

4.2 TlpomnsBecTn 3aTsbkKy raek pacxogomepa c drnaHuamu TpybonpoBoga corfnacHo
oyepenHocTu Ha Puc.4.1:

Puc.4.1. O4epedHoOCTb 3aTsKKM raek Ha doniaHuax.

4.3. Bo nsbexaHne obpasoBaHMs NepekocoB M HECOOCHOCTU PEKOMEHOYETCS 3aTsKKy raek
NpoOn3BOAUTb 3a HECKOSIbKO MPOXOA0B, MOCTENMEHHO YyBEnuyMBas ycurme 3aTsdkku 40

yKas3aHHOro B Nn. 4.1 1 KOHTPONMPYS NPU 3TOM COOCHOCTb NMpuneratwLwmx graHLes.

5. BkniounTb Tpy60onNpoBoA 1 NPOBEPUTL FTEPMETUYHOCTb CThIKOB. MPOMBITE CUCTEMY.

6. lMocne OKOHYaHUS MOHTaxXa pacxoJomMepa PEeKOMEHAYeTCs COXPaHWTb Omnopbl

nogsogdlemM n oTteoadALLeM pr6onp0|30,u,ax, a KpenneHua K onopam 3aTtAHYThb.
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