Anwmarbl (727)345-47-04
AHrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
AcTpaxaHb (8512)99-46-04
BapHayr (3852)73-04-60
Benropop (4722)40-23-64
BnaroselyeHck (4162)22-76-07
BpsHck (4832)59-03-52
BnapawusocTok (423)249-28-31
Bnaaukaskas (8672)28-90-48
Bnagumup (4922)49-43-18
Bonrorpap (844)278-03-48
Bororaa (8172)26-41-59
BopoHex (473)204-51-73
EkartepuHbypr (343)384-55-89

Poccus +7(495)268-04-70

Pacxooomepbl KARAT-523-A2

PyKOBO,EI,CTBO no 3Kcniiyatauun

Mo Bonpocam npogask 1 NoaaepKkm obpatllanTtecs:

WBaHoBo (4932)77-34-06
WxeBsck (3412)26-03-58
WpkyTck (395)279-98-46
KasaHb (843)206-01-48
Kanunurpap (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KonomHa (4966)23-41-49
KocTpoma (4942)77-07-48
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
KypraH (3522)50-90-47
Tvneuk (4742)52-20-81

KasaxcraH +(727)345-47-04

Marnutoropck (3519)55-03-13
Mockea (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41
HwxHuii Hosropop (831)429-08-12

HoBoky3HeLik (3843)20-46-81
Hos6pbck (3496)41-32-12
HoBocwubupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42
OpeHGypr (3532)37-68-04
MeHsa (8412)22-31-16
MeTposaBoack (8142)55-98-37
Mckos (8112)59-10-37

Mepwmb (342)205-81-47

Benapycb +(375)257-127-884

PocroB-Ha-[loHy (863)308-18-15
PszaHb (4912)46-61-64

Camapa (846)206-03-16
CankT-TNeTepbypr (812)309-46-40
Capartos (845)249-38-78
CeacTononb (8692)22-31-93
CapaHck (8342)22-96-24
Cumdbeponons (3652)67-13-56
CmoneHck (4812)29-41-54

Coun (862)225-72-31
Craponons (8652)20-65-13
CypryT (3462)77-98-35
CoblIkTbiBKap (8212)25-95-17
Tam6oB (4752)50-40-97

Teepb (4822)63-31-35

V3bekvcTan +998(71)205-18-59

an.novta: kat@nt-rt.ru || cant: https://karat.nt-rt.ru/

TonbsaTTn (8482)63-91-07
Tomck (3822)98-41-53
Tyna (4872)33-79-87
TiomeHb (3452)66-21-18
YnbsiHoBCK (8422)24-23-59
YnaH-Yas (3012)59-97-51
Yeha (347)229-48-12
Xa6aposck (4212)92-98-04
Yebokcape! (8352)28-53-07
YensbuHck (351)202-03-61
Yepenosel, (8202)49-02-64
Yura (3022)38-34-83
SkyTck (4112)23-90-97
Apocnaenb (4852)69-52-93

Kupruausa +996(312)96-26-47
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BBEOEHUE

Pacxogomepbl-cyetunkn KAPAT-523 paspabotaHbl u npoussogatca OO0 HIMM
«YpanTtexHonorusi», KoTopoe BXoAMT B rpynny komnanuin HIMO KAPAT.

UckntounTtensHoe npaso HIMO KAPAT Ha gaHHyo pa3paboTky 3alyuiiaeTcs 3ako-
Hom Poccuiickon depepaumu.

Bocnpoussegerve niobbiMu cnocobamm pacxogomepos-cyeTymkoB KAPAT-523 u
(Mnn) MX KOMMOHEHTOB (BHELLHEro BWAA, KOHCTPYKTUBHBIX PELUEHWUIA, NPOrpaMMHOro
obecneyenrs) MOXeT OCYLLECTBIATLCA TONbKO Mo nuueHann HIMO KAPAT.

CBegneHus 06 yteepxaeHun Tuna Pacxogomepbl-cHétyunkn KAPAT-523 BHeceHb! B
depepanbHbIn MHPHOPMALMOHHBIM hOHA, N0 06eCNeYeHNI0 eAMHCTBA N3MEPEHNIA.
HacTosiee pykoBOACTBO MO 3KCMyaTaumMm pacnpocTpaHaeTcsl Ha MogudmKaumo

«A» pacxogomepoB-cyeTunkoB KAPAT-523 n npegHasHayaeTcs Ans U3yYeHust Ux
YCTPOWCTBA, paboThbl 1 3KCMnyaTauum.

n Pacxogomepbi-cuetunku KAPAT-523-A



Pepakuus 1.1, auBapb 2025 | CMA®.407251.004-01 PJ

CMNCOK UCMNOJb3YEMbIX COKPALLEHUA N OBO3HAYEHUIA
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TMNopasMep pacxogomepa unm guameTp YCIOBHOMO Npoxoaa;
N3MepUTENbHbBIN BOK;

KOMMYHUKaLMOHHBIN B10K;

KOHCTpYKTOpCKas JOKyMEHTaLKs;

KOHTpOnbHasi CyMMa;

MOHTa)Hasi BCTaBKa;

nporpammMHoe obecrneyeHue;

nepBuYHbIA NpeobpasoBaTtenb pacxoaa;

nacnopTt npubopa;

NpoTOYHas YacTb NEepBMYHOIO NpeobpasoBaTensa pacxoaa;
PYKOBOACTBO MO 3KCMyaTaumm;

CcpencTBO U3MEPEHWIA;

TEXHWYECKUE YCroBUS;

aKcnyaTauMoHHasi JOKYMeHTaLus;

ropsiiee BogocHabxeHue (cuctema, nogcuctema, Tpybonposos);
KMOKOKPUCTaNNMYECKUA MHAMKATOP;

KOMMMEKT MOHTa)HbIX YacTel;

Nbe303NeKTPUYECKMI NpeobpasoBaTenb;

XOro4Hoe BOAOCHabxeHne (cuctema, nogcmctemMa, TpybonpoBoa);
nopT MHppaKpacHOro ONTUYECKOro UHTepdenca;

MUHMMAaIbHbIA Npeaen N3MepeHust pacxoaa;

rnepexofHoe 3HayeHve pacxoda (M3MeHsieTcst fonyckaemasi norpeL-
HOCTb);

HOMWHarnbHOE 3HaYeHne pacxoaa;
MakcuManbHbIVi Npeaen n3MepeHns pacxoaa;
YNbTPa3BYKOBOW (HAaNpumMep, CUrHan/mMmnynsc);
YUCNOUMNYILCHBIN (HanpuMep, BXOA/BbIXOA UMK curHan);
aneKkTpoMarHuTHas (HanpumMmep, COBMECTUMOCTb).
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1. OMUCAHUE U PABOTA
1.1 HASBHAYEHUE U OBNNACTb NPUMEHEHUA

Pacxogomepbl-cuétumkn KAPAT-523 mogudumkaumm A (ganee pacxogomepbl Unm
npubopbl) NpegHasHayeHbl Ans uaMepeHnss o6bEMHOro pacxoga u obbéma BoOAbI
(paboyel cpeabl) B 3anofHEHHbIX HAaNOPHbIX TPybonpoBoaax.

Pacxopomepbl NpUMeHSIOTCA B YCNOBUSAX KPYINOCYTOYHON 3KCnyaTaumm Ha o6b-
ekTax XXKX 1 npoMbILLNEHHOCTU B KavecTBe:
" aBTOHOMHbIX M3MepUTENbHbIX NpeobpasoBaTenen pacxoaa/cCH4ETYMKOB BOAbI, CHET-
4YMKOB BOAbI B cuctemax xonogHoro (XBC) u ropsivero (TBC) BogocHabxeHus;
" u3MepuTenbHbIX NpeobpasoBaTtener (OaT4MKOB) pacxoda UMM CYETYMKOB BOAbI,
BXOASILLMX B COCTaB:

" TennoCYETYMKOB;

" U3MepUTENbHBLIX KOMMIEKCOB;

= y35I0B KOMMEPYECKOro N TEXHOIOMMYEecKoro y4yéta Tennoson 3aHeprum, MBC,

XBC;
" aBTOMAaTU3NMPOBAHHBLIX MHPOPMALIMOHHO-N3MEPUTENBHbBIX CUCTEM;
" CUCTEM KOHTPOMS U PerynmpoBaHns TEXHOMOMMYECKNX NPOLEeCCOoB.

1.2. KOHCTPYKTUBHOE UCMNOJIHEHUE

Pacxogomepbl BbinyckatoTcs B cooTBeTcTBUM TY 26.51.63-028-32277111-2024,
NPeACTaBnslT  COOOM  MUKPOMPOLECCOPHbIE  U3MEPUTENbHO-BbIYNCTTUTENbHbIE
YCTPOMCTBA C PasnUYHbIMM BUOAMU BbIXOAHbLIX CUTHANOB, KOTOpPblE COOTBETCTBYHOT
TpeboBaHusim cepum FTOCT P EH 1434-2011 (npu wncnonb3oBaHWM BCTaBOK-
apganTtepos), FTOCT P 50193.1-92, TOCT P 51649-2014, FOCT P 52931-2008 B yactu
ncnonHenns Tpebosanmn TY n K.

Pacxogomepbl Moandmkaumm «A» MMeRT criegytoLime obLime xapakTepUCTUKK:
= OQMHAKOBYIO CTEMEeHb 3alMThl Npubopa oT BoAbl U NbINK;
" Npou3BOANAT n3mepeHne (06bEMHOro pacxoaa, o6béma Boabl):

= NPSAMOro NoToka C HOPMUPOBAHHLIMU NPeAenaMm NOrpPeLLHOCTY;

= 06paTHOro NOTOKa C HEHOPMMPOBAHHBLIMW MpeaenamMmmn NOrPELLHOCTY;
= obecneunBatoT nepefady U3MepuUTENbHbIX CUrHANoB (4aHHbIX);

® Ha BHELLUHWE PEerMcTpupyLLme yCTponcTBa NoCPeaCcTBOM:

= nepefayv 4/ curHanoB Yepes MMNYNbCHbIV BbIXOA Nprnbopa;
= 0gHOro u3 uHtepdencos obmeHa (RS-485, M-Bus, LoRaWAN, NBIoT);

= NyTEM BM3yaribHOro 0ToOpaxKeHUst faHHbIX Ha akpaHe YKKU;
= Ha Bce Npubopbl yCTAaHOBIEH NOPT onTudeckoro uHtepdetrica IrDA, ncnonb3yemeii
KaK pe3epBHbIN KaHan ynpaerieHnst U NPOYTEHUSA apX1Ba;
= Hannyme BCTPOEHHOIo UCTOYHMKA NMUTaHUS.

Moaundmkaumsi «A» BbIMyckaeTcs B UCTIONHEHNSIX, KOTOPbIE OTIMYaKTCA:
= TUnopasmepamu — [ly koprnyca nepBuU4HOro npeobpasoBaTtensi U yCTaHOBOYHbLIMU
pasmepamu;
= TUNOM Koprnyca (MOHOBOK Unu cnnuT);
* TUNnamu nHTepdecos oomeHa (RS-485, M-Bus, LoRaWAN, NBIoT);
= 3HAYEHUSIMU FPaHWL, HDKHEro nopauvanasoHa M3MepeHun (Qmin — Jt) U noporamm
YyBCTBUTENBHOCTY;
= [ManasoHamu TeMnepartyp paboyen cpeapl;
= B/OM OCHOBHOIO MCTOYHUKA NMUTAHUS.

n Pacxogomepbi-cuetunku KAPAT-523-A
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Pacxogomep KOHCTPYKTMBHO COCTOMT M3 nepBuYHoro npeobpasosartens (M) pac-
Xo4a n anekTpoHHoro 6noka (3B). 3b npeactaBnseT cobow nNporpaMmmpyemMoe ms-
MepUTENbHO-BbIYUCIIMTENBbHOE YCTPOMCTBO, COCTOSILLEE M3 M3MEepUTenbHOro Groka
(NB) n koMMyHMKaLmMoHHoro 6roka (KB).

Pacxogomepsbl BbiMyckalTcst B ABYX UCMONMHEHUsX: MOHOGMok (MB) n cnnut (CM):

= ycnonHeHne Mb — namepuTenbHbIi 1 KOMMYHUKALMOHHBIA BOKM pasMeLlalTcs B
O[jHOW 3aluTHOM obonouke (koprnyce);

= ycnonHenve Cl — nsmeputenbHbIN 1 KOMMYHUKALMOHHBIV 610K/ pa3meLlatoTcs B
OTAENbHbIX KOPMycax WU 3MeKTPUYECKN CoednHeHbl Mexay cobon CoeanMHUTENbHbIM
kabenem. 3awmTHas obonoyka (Kopryc) KOMMYHUKaLMOHHOTO Grioka MOXeT MexaHu-
YeCKu NPUCOeAMHATBCA K KOPMyCy M3MepuTenbHOro 6roka, unu ycTaHaBnmuBaTbCA
OTAenbHO B Npefenax ANvHbl COeAUHUTENbHOTO kabens.

Mpumep 0603HaveHns pPacxo4oMepOB B TEXHUYECKOWN OOKYMeHTauunu:

KAPAT-523 - A -CN - 15 - 2 - T90 - BN - LW
1 2 3 4 5 6 7 8

1 — O6o3HauyeHue MmoaenbHoro psiga pacxogomepos — KAPAT-523.

2 — Moandukauma —A—IP65
— A1, roe 1- ananasoH uamepeHuii pacxoga (Tabnuvua 1)
— A2, roe 2- ananasoH uamepeHuii pacxoga (Tabnuvua 1)
3 — WcnonHeHue kopnyca anekTpoHHoro 6noka — MB — MOHOGMOK;
- Cn - cnnwr.
4 — Tunopasmep (dy), mm — 15, 20.
5 — Knacc ToyHOCTM — 2 — cMoTpuTe Tabnuuy 3.
6 — [vanasoH TemnepaTypbl paboyer cpeabl, °C — T90 — o1 0 go 90;
— T150 — ot 0 go 150.
7 — OcHOBHOW UCTOYHUK NMUTaHUa — HIM — BHELUHWI UICTOYHUK NUTAHUS;
— Bl — BCTpOEHHbIA UCTOYHMK NUTAHKSI.
8 — Tun yctaHoBneHHoro — RS — uHTepdernic RS-485 n MMNynbCHLIN BLIXOA;
uHTepdenca obmeHa — MB — uHTepdeiic M-Bus 1 UMNynbCHbIN BbIXOA;
— LW — paguountepderic LoRaWAN;
— NB - paguountepdberic NBloT;
— UB — vMnynbCHbIV BbIXOA.

BasoBoe ncnonHeHve pacxogomepos Mogndukaumm «Ay BkovaeT B cebs:
" OAMH 4/ BbIXOA;
= MOPT ONTUYECKOro MHdpakpacHoro nHTepgeica IrDA;
= XWOKOKPUCTaNIMYECKUA NHANKATOP.

BHeLuHWiA BUA pacxofoMepoB NpeacTaBneH Ha pUcyHke 1.
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1 — kopnyc nepBuyHoro npeobpasosaTtens (M), npotoyHas yacTe (M4Y); 2 — pasb-
éMHoe nromba-konbLo; 3 —3NeKTPOHHbIA 6nok ucnonHenuss moHobnok (MB); 4 —
KHOMKa ynpaBneHus; 5 — aKpaH Xuakokpuctannuyeckoro nHaukatopa (KKW); 6 —
nopT uHdpakKpacHoro ontudeckoro nHtepdenca IrDA; 7 — nnomba OTK, nnomba ¢
HaHEeC&HHbIM 3HAKOM MOBEPKW (pacnonararTcs 3epkarnbHo); 8 — kabenb KOMMyHMKa-
LIMOHHBIN; 9 — KOMMYHUKaunoHHbIA 6nok (KB) ncnonHenns cnnut (CI); 10 — kabenb
coeguHuTenbHbI; 11 — nameputeneHbin 6nok (MB) ncnonHexHus cnnur.

PucyHok 1 — BHewHut 8ud pacxodomepos

1.3. SKCNNYATALUNOHHBIE XAPAKTEPUCTUKU
1.3.1. TEXHUWYECKHME N METPOJIOr'MYECKUE XAPAKTEPUCTUKU

Pacxogomepbl UMEKOT YCTaHOBMEHHbIE TEXHUYECKME U METPONormdeckme xapak-
TEPUCTUKN, KOTOPbIE NpeacTaBl1€Hbl HNXEe.

Tabnuya 1 — [Juana3oHb! uamepeHusi pacxoda U 8ec UMIybca

3HaueHUs uamepeHus pacxoga, M3/u: Bec
Moaudum- | Dy, nopor 4yB- mMnynbca
kauus | MM | crBuTenbHoO- | Qumin qt Onom | Omax nmn?
cTH
A1 15 0,006 0,010 | 0,016 1,6 3,2 1,0
A A2 0,010 0,016 | 0,0256 1,6 3,2 1,0
A1 20 0,008 0,0125 ] 0,020 2,5 5,0 1,0
A2 0,016 0,025 0,040 2,5 5,0 1,0

) — A1, A2 - UCMIOMNHEHMS, OTNINYAIOLLMECS 3HAYEHUAMM rPaHMUL, HKHEro nogavanasoHa
N3MepPEHNN (Qmin. - Qi) U NOPOraMm YyBCTBUTENBHOCTM
2 — no npeaBapuTeNbHOMY 3aKkasy BO3MOXHa YCTaHOBKa APYroro Beca uMnynsca

n Pacxogomepbi-cuetunku KAPAT-523-A
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EMKOCTb MHOMKATOPHOrO YCTPOWCTBa pacxogomepa cocTasnseT 99999,999 m3,
LieHa HanMeHbLUIero aeneHuns cyeTHoro ycTponctea — 0,0001 m3,

Tabnuya 2 — NabapumHbie pa3mepbl U Macca

Moau- FaGapuTHble pa3mepbl, MM, He 6onee: Macca. kr

duka- | Oy, mm p ) K,

uunsa AlMUHa LUMpUHa BbICOTa He bonee
A 15 110 100 85 0,8
20 130 100 90 0,9

Tabnuya 3 — Npedesnbl 0onyckaemoli omHocumesibHoU noepewHocmu npu usmepe-
Husix 06BEMHO20 pacxoda u obbéma

DvnanasoH usme- | MMpepenkl gonyckaemMon OTHOCUTENLHOWM NOrPELHOCTM
peHus pacxoaa npu 3mepeHnsax o6bLEMHOro pacxoaa n o6bLéma, %
OT Qt A0 Qmax 2,0
OT Qmin 80 qi" 15,0

) — Ucknioyas 3HavyeHne BenuymHbI

Pacxogomepbl coxpaHsitoT paboTocnocobHOCTL MpY M3OLITOYHOM LaBrEHUN B
Tpybonposoae Ao 1,6 MlMa BKNUMTENBHO.

Pacxopomepbl COXpPaHAT repMEeTUYHOCTb MPOTOYHOW YacTu (MMApaBnNYECKYHO
NPOYHOCTL) NPU N36bLITOYHOM AaBreHnn o 2,5 Mla BKIOYMTENBHO.

[laBneHne Ha Bbixoge paboTatoLmx NpMbopoB AOMKHO ObiTb He MeHee 0,05 MIMa.

[nvHa coeamHnTensHoro kabens (nosunums 10, puc. 1) — He meHee 0,3 M.

[nvHa koMMyHMKaumnoHHoro kabens (moavuus 8, puc. 1) — He meHee 1,3 M (Mo 3a-
kasy 5,0 m).

CTteneHb 3awuTbl 060M04KM pacxogoMepoB OT nonagaHus Nbinu 1 Boapl - IP65 no
[OCT 14254-2015.

1.3.2. XAPAKTEPUCTUKHN INEKTPOMNMUTAHUA

MuTaHne NpMBOPOB OCYLLECTBAETCS OT BHELLUHEro /Wi BCTPOEHHOTO NCTOYHMKA:
= BHELUHWIA UCTOYHMK NMUTAHUS UCMOSNb3YeTCs ANs PACXO4OMEPOB C NPOBOLHBIMU UH-
Tepdericamm obMeHa, BCTPOEHHbIN UCTOYHMK NMUTAHUS yCTaHaBNMBaeTCsa NO YyMOJl-
YaHWo, OrpPaHUYEHWn MO YacToTe W NPOAOIKUTENBHOCTM CEaHCOB CBSI3U C
npnbopamm BEPXHETO YPOBHS, @ Takke Ha Ucrnonb3oBaHne uHtepderica IrDA HerT;
= BCTPOEHHBIN UCTOYHWUK NMUTaHWS yCTaHaBNMBAETCs B Npubopkl ¢ paganonHTepdei-
camu, B 9TOM criyyae crnenyeT NpuaepXuBaTbCsi OFPAHUYEHUA MO 4acToTe U Npo-
OOIMKUTENBHOCTU CEaHCOB CBA3M:

= | oRaWAN — He Gonee 2-X ceaHCOB CBS3U B J€Hb;

= NBloT — He bornee 1-ro ceaHca CBsi3u B CEMb [HEN;

= IrDA — He 6onee 15 cekyHA Npu exegHEBHOM UCMONb30BaHWN.

Mpy OTKMOYEHNN BHELLIHETO UCTOYHMKA NMUTAHUS PacXOAoOMep aBTOMaTUYECKU Mne-
pexoguT Ha paboTy OT BCTPOEHHOrO UCTOYHUKA, MPW 3TOM MPOBOAHbIE MHTEpPdENnChI
obmeHa nepecTtatoT PYHKUMOHMPOBATb, YAANEHHBIN A0CTyn ocyulecTnaeTcs no IrDA.

XapakTepUCTUKM UCTOYHMKOB 3NEKTPONUTAHNS NpuBeaeHb! B Tabnuue 4.
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Tabnuuya 4 — XapakmepucmuKu UCMOYHUKOE 3/1EKMPOnumaHusi

HanmeHoBaHMe xapaKTepucTUKU 3HauveHune

BCTpOEHHbIV UCTOYHMK NUTAHUS:
JIUTUEBbLIN 3NeMeHT NUTaHus HanpskeHnem, B 1 O73,4003,8

BHELLHWIA NCTOYHUK NUTaHKUS:
WCTOYHUK MOCTOSIHHOTO ToKa 2:
- BbIXOOHOE CTabunumanpoBaHHoe HanpshkeHue, B oT 8 o 22
- TOK Harpysku, MA, He MeHee 100

) — ycTaHaBnMBaeTcs BHYTPM KOpryca KOMMYHUKALMOHHOTO Grioka.
2 — PEKOMEHAYIOTCS K UCMONb30BaAHUI0 UCTOYHUKU C CEPTMAMKAaTOM COOTBETCTBUS Tpe-
6oBaHMAM cTaHgapToB no anekTtpobesonacHoctu no MOCT IEC 60065-2013 (FTOCT P
M3K 60065-2002) n a/m coBmectumoctn no FOCT 51318.14.1-2006

1.3.3. TMOPABITUMECKUE XAPAKTEPUCTUKU

MoTepu gaBneHus cooTtBeTCcTBYIOT pasgeny 6.19 FOCT P EH 1434-4-2011 ¢ na-
pameTpamu, onpeaenéHHeiMu pasagenom 6 FTOCT P 50193.1-92 He 6onee 0,063 Mla.
Mpadhmkn noTepb AaBneHMs Mo TUnopasmMepam n3obpakeHbl Ha PUCYHKE 2.
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Pacxon namepsaemMom XnakocTtmn

PucyHok 2 — Homorpamma notepb AaBneHus Ans pacxogomMepos
1.3.4. XAPAKTEPUCTUKU PABOYEW CPEQbI

B kadvectBe pa60qe17| cpedbl NCnonb3yeTcA BoAa, NpoTeKawlwada B 3anoJIHEHHbIX

HaMNopHbIX pr60r|poso;|,ax. KayectBo BOAbI Ans pacxogomMmepoB  OOJDKHO
COOTBETCTBOBATbL:

= CaHllunH 2.1.3684-21 «lV. CanutapHo-anuaemMumonornyeckne TpeboBaHus K kade-
CTBY BOAbl MUTBEBOIO U XO3ANCTBEHHO-ObITOBOrO BOOOCHAGXKEHUSI»;
= «TUNOBOM MWHCTPYKUMM MO TEXHUYECKOW IKChryatauum TENmoBbIX CETEN CUCTEM

n Pacxogomepbi-cuetunku KAPAT-523-A
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KOMMYHanbHOro TennocHabxeHusi», npukas Focctpos P® ot 13.12.2000 Ne285,
pasgen 6 «3kcnnyaTauunsi TeNoBbIX CETEN U TEMMOBbLIX MYHKTOBY;
= CI1124.13330.2012 «TennoBble ceTuy, pa3gen «CxeMbl TEMMOBLIX CETENY.

TpeboBaHust K xapakTepucTkam paboyein cpeabl, NpeacTaBneHbl B Tabnuue 5.
Tabnuuya 5 — Xapakmepucmuku pabodel cpeodbl

HaumeHoBaHMe xapaKTepuCTUKK 3HauveHue
[nanasoH Temnepartyp, °C ot 0 go 90 I ot 0 go 150
MakcumanbHoe paboyee aaenenue, MlMa 1,6
CogaepxaHue TBEpAbIX U ra3oobpasHbIxX BellecTs, % OT 1
obbéma, He bonee

1.3.5. YCNNOBUA SKCNNYATALUN

Pacxogomepbl coxXpaHsitoT METPONorMyeckme U 3aKCnyaTaumMoHHble XapakTepu-
CTMKM NMpu paboTe B OKpyXalollel cpede, KoTopasi COOTBETCTBYHT TpeGoBaHUsIM
Tabnuubl 6.

Tabnuya 6 — Xapakmepucmuku okpyxaroujeli cpedbl

HanmeHoBaHMe xapakTepUCTUKMU 3HaveHue
TemnepaTypa okpyxatoLiero Bosayxa, °C ot 0 o 55
OTHocuTenbHas BnaxHocTb, %, He bonee 80
ATmocepHoe aasneHue, klla 84 -106,7

1.3.6. TPEBOBAHUSA K 9NIEKTPOMAIHUTHOW COBMECTUMOCTU

Pacxogomepb! ycTonumBbI:
= K 3M1IeKTPOCTaTUYECKMM pa3psiiaM CTENEHU XECTKOCTU 2 AN KOHTAKTHbLIX paspsiaoB
N CTeneHn XecTkoctn 3 ansa Bo3aywHbix paspsgo FOCT 30804.4.2-2013, n no kpu-
Tepuo kavecTBa (PYHKLMOHMPOBAHUSI LOIMKHBI OTHOCUTLCS K Kraccy B;
= K pagMo4acToTHOMY anekTpomarHuTHomy nonto no FOCT 30804.4.3-2013, ¢ napa-
meTpamu, onpedenénHbivm B Tabnuue 2 FTOCT P MOK 61326-1-2014, no kputepuio
KayecTBa yHKLMOHNPOBAHNS AOMKHbI OTHOCUTBLCS K Knaccy A;
= K HAHOCEKYHAHbIM MMMYNbCHbIM MOMEXaM CTEMNEeHU >XeCTKOCTU UCNbITaHui 3 And
Luenen curHanoB BBOAA/BbIBOAA W MO KPUTEPUIO KavecTBa (YHKLMOHWPOBaHWS
JOMmKHbI oTHocuTbes no TOCT 30804.4.4-2013;
= K MUKPOCEKYHAHbIM UMMYIbCHLIM NMOMexaM OOMbLLION 3HEePrun CTEMNEHN XEeCTKOCTH
UCMbITaHUA 2 AN uenew curHanoB BBOAA/BbIBOAA U MO KPUTEPUIO KadecTBa hyHKLN-
OHMPOBaHWSA JOMKHbI OTHOCUTLCA K knaccy B no FTOCT P 51317.4.5-99;
" K KOHOYKTVBHBIM NMOMeXxaMm, HaBeAEHHbIMWU PagnMoYacTOTHLIMY 3/M NOMAMU CTENEHN
XECTKOCTU MCMbITaHU 2 Ansi NOpTOB BBOAA/BbIBOAA M MO KPUTEPUIO KavecTBa OyHK-
LIMOHNPOBaHUS JOIMKHbI OTHOCUTLCA K knaccy A no FTOCT P 51317.4.6-99.

1.3.7. YCTOMYNBOCTb B PABOYNX YCNOBUAX
Pacxopomepbl, NOAKMIOYEHHBIE K UCTOYHWKY BHELLIHETO NMUTaHUS, COXPaHSItOT CBOM
METPOSIOrMYecKe XapakTepuCcTUKN B Anana3oHax OTKIOHEHWS HANPSKEHUS MUTaHUS:
Umax = 1,1 - Unut max (npy Unut max = 22 B);
Umin = 0,85 - UnuT min (npy Unut min = 8 B).
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B npouecce akcnnyaTauum pacxogomepbl YCTOMUMBBI:
= K BO3OENCTBMIO CUHYcoMaanbHOW BuOpaumm yactoTtor B guanasoHe (10-55) Iu,
amnnutygon cmelenus 0,35 mm, no rpynne N2 no FOCT P 52931-2008;
= K BO3OENCTBMIO CTATMYECKOr0 MarHUTHOrO Moss B COOTBETCTBUM C pasaernom 6.16
FOCT P EH 1434-4-2011;
= K BO3ENCTBUIO MOCTOSIHHbIX MarHUTHbIX NMOMEN U NePEMEHHbLIX MarHUTHbIX Momnen
CEeTEBOW YaCTOTbl HaNpshkeHHOCThIo Ao 100 A/m.

1.3.8. NOKA3ATENU HAOEXHOCTU

= Pacxogomepbl oTBEYaOT CreayoLwmm XapakTepucTikam HagexHoOCTu:

» cpefHsst HapaboTka Ha oTka3 — 75000 u. KpuTepuem oTkasa cuMTaloT OTCYTCTBME
BbIXOOHbIX CUrHanoB WUNN MHOVKALUWM NPW HanmMuum notoka paboyen cpefpl B Npo-
TOYHOM YacTu npubopa;

= CpefHuii cpok cnyx6bl pacxogomepa — 12 ner;

= BPEMS XPaHeHWs AaHHbIX B SHEProHe3aBncMmon namaTu npubopa — 12 ner.

1.4. YCTPOUCTBO U PAEOTA

Pacxopomepbl KOHCTPYKTUBHO COCTOSIT M3 NMepBUYHOro NnpeobpasoBaTens pacxoaa
1 anekTpoHHoro 6rnoka (3B) B aByx ncnonHeHusx Mb u CI1, cmoTpute pucyHok 1.

1.4.1. YCTPOUCTBO NEPBUYHOIO NMPEOBPA3OBATENA
MepBunYHbLIV NpeobpasoBaTenb pacxofa, CMOTPUTE PUCYHOK 3, BKINOYaeT B cebs:
" MPOTOYHYIO YacTb NepBUYHOro npeobpasoBartens;
" U3MepUTENbHbIN TPAKT.
®yHkumoHanbHo MM obecneyvBaeT:
* npuém/nepedady n3aMepuTenbHbIX 3MEKTPUYECKX curHanos oT/Ha Ob;
* Npeobpa3oBaHne SMEKTPUYECKUX CUTHAMOB B Y/3 CUrHamMbl U 06paTHO;
= HanpaBfieHHOE ABWXEHWe y/3 CUrHaNoB No TPAeKTOPUN N3MEPUTENBHOIO TpakTa.

PucyHok 3 — lNpuHyunuansHas cxema yempoucmea u pabomsi 11

MpoToyHasa yacTb BbIMOfIHEHA B BMAe TPyObl MoA LWITYLEpHOEe npucoeavHeHve K
Tpybonposoay. B MY yctaHoBNeHb! anemMeHTbl M3MepPUTENBHOIO TpakTa.

N3mepuTenbHbI TPaKT COCTOUT U3 2-X AaTUYMKOB C Mbe303NeKTPUYeCcKUMmn npeob-
pasoBatenamu (gatymkoB [1301), npeobpasyowmx 3nekTpuyeckue n3mepuTenbHble
CurHanbl B yNbTpasByKOBble M HAOBOPOT, a Takke oTpaxawowmx 3depkan. [datymku

n Pacxogomepbi-cuetunku KAPAT-523-A
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M3l n oTpaxatoLwme 3epkana »ECTko 3adumKCUpoBaHbl B KOPMyce NMPOTOYHON YacTu,
NnosToMy y/3 curHanmbl, Npoxoast Mo M3MepUTENIbHOMY TPaKTy, COXPaHAT HeusMeH-
HYI0, CTPOrO MOBTOPSIOLLYIOCS, TPAEKTOPUIO ABUKEHUS, PUCYHOK 3.

TpaekTopuen ABWKEHWS y/3 cUrHama rno usmepuTenbHOMY TPaKTy HasbiBaKOT CO-
BOKYMHOCTb YCMOBHO MPOBEAEHHbBIX NPAMbIX NIMHUIA OT ogHoro aatuyuka M3 go apy-
roro, COEAUHSAOLLMX LIEHTPbI U3MyYatoLwmnx nosepxHocten gatyunkos M3l ¢ ueHTpamum
oTpaxatoLLmMX 3epkarn, pUcyHok 3.

Cnoco6 npucoeamHeHus npubopa k Tpybonposoay — pe3bboBoe (LTyLiepHoe) co-
enHeHve.

1.4.2. YCTPOUCTBO 3NIEKTPOHHOIO BIIOKA

OneKTPOHHbIN BroK, PUCYHOK 4, NpeAcTaBnseT cobon NnporpaMMmmpyemMoe nsmepu-
TeMbHO-BbIYNCINTENbHOE YCTPONCTBO, COCTOSALLEE U3 U3MEPUTENBHOTO N KOMMYHWMKa-
LMOHHOTO OrOKOB, 3MEKTPUYECKM COEAMHEHHBIX Mexay COoOoW, KOoTopble MOoryT
nomeLLaTbcs Kak B 04Hy (MOHODMOK), Tak U B pasHble 3allMTHbIE 000MOYKM (CNuT).

1 — paszbéMHoe nnomba-konbLo; 2 — 3alénkn Ans dukcaumm KOMMYHUKALMOHHOIO
moaynsa KAPAT-923; 3 — kHonka ynpaBneHus MeHo pacxogomepa; 4 — anekTpoHHbIN
6nok ncnonHenns Mb; 5 — nnomba OTK, nnomba ¢ HAHECEHHLIM 3HAKOM MOBEPKMX
(pacnonaratotcsa 3epkanbHo); 6 — Kabenb KOMMYHVKALMOHHBIN; 7 — KOMMYHUKaLWOH-
HbIA 6ok (ucnonHenue CI); 8 — nameputenbHbIn 6nok (McnonHeHne CI1); 9 — kabenb
coeauHuTenbHbIn; 10 — aKpaH >XUOKOKpUCTann4eckoro nHamkatopa; 11 — nopT vH-
dpakpacHoro onTtnyeckoro nHtepderica IrDA; 12 — 3aBofckont HoMep pacxoaomepa;
13 — ycnosHoe o603HaveHve pacxogomepa; 14 — nnomba OTK aons 3awmtbl KOMMY-
HWKaumMoHHoro 6rioka (ucrnonHenwe CrIT).

PucyHok 4 —BHewHuli 8ud 3nekmpoHHo20 brioka
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N3mepuTenbHbIi 6ok dyHKLMOHaNLHO obecneyrBaeT:
" U3MepeHne BpeMEeHU MPOXOXAEHMS Y/3 CUTHaNoB MO HanpaBleHWI0 ABWKEHWUS MO-
Toka pabouel cpefbl U BPEMEHWN NPOXOXAEHWUS y/3 CUrHaNOB NPOTUB OBUXEHWS Mo-
Toka paboyen cpefbl, NOOYEPEOHO MOAaBasA ANEKTPUYECKME CUTHaNbl Ha AaTyuKu
M3rl, n onpeaeneHve pasHOCTUM BPEMEHU MPOXOXAEHWS y/3 CUrHANOB MO MOTOKY M
NpoTMB MOTOKa;
* Npeobpa3oBaHne W3MEPEHHOW pPa3HOCTU BPEMEHM MPOXOXAeHWs (No noTo-
Ky/NnpOTMB MOTOKA) B MFHOBEHHbIE 3HAYeHUs pacxoaa, U nepegavy nonyvyeHHbIX AaH-
HbIX B KOMMYHMWKaLMOHHbIN 610K MO KOHTAKTHOMY LiMcbpoBOMY MHTEPAENCY CBA3N;
= hopmupoBaHme 1 Bblgavy YMCIOUMMYIbCHLIX (4/M) CMrHaNoOB, NPOMOPLMOHANbHbIX
npoweawemy yepes MIb o6bemy, Ha BHELUHEE perncTpupyroLlee YCTPOMCTBO Yepes
KB no y/v BbIXOAY, NPY HaNM4mu.

KoMMyHMKaLMOHHBIN 610K dyHKLIMOHaNbHO obecneyvBaeT:
= MoflyyeHne AaHHbIx oT Vb No KOHTaKTHOMY MHTepdENCy CBA3N 1 NX 06paboTKy;
" apXvBMPOBaHWe (BeAeHne apxuea) AaHHbIX;
= BbIBOA AaHHbIX Ha 9KpaH XWAKoKpucTannmyeckoro niamkatopa (XKKN);
* nepeady AaHHbIX Ha BHELLHee perncTpupyoLiee yCTpomcTBoO:

= N0 onTuyeckomy uHtepdenicy IrDA;

= 110 ogHOMY 13 nHTepdercos obmeHa (RS-485, M-Bus, LoRaWAN, NBIoT), npu

Hanm4yuu;

* MoflyyaeT NUTaHWe Ans pacxogomepa:

" OT BHELUHEro NCTOYHKKa NMOCTOSAHHOIO TOKa, MPW Hanuunu;

* OT BCTPOEHHOrO 3NeMeHTa NUTaHns.

1.4.3. METOOMKA U3MEPEHUI

MpuHUMN OercTBNA pacxofOMepOB OCHOBaH Ha 3aBMCMMOCTU CKOPOCTW pacrnpo-
CTpPaHEeHNs ynbTPasByKOBOrO CUrHamna Mexagy nbe3oanekTpuyeckummn npeobpasoBa-
TENAMM «MO» W «NPOTUB» NOTOKA XMAKOCTU B TPYyOONPOBOAE OT CKOPOCTU TeYeHWs
xugkoctn. MeToguka M3MepeHuii 3akmio4aeTcsl B U3MEPEHUN Pa3HOCTU Mexay Bpe-
MEHEeM MPOXOXAEHWS yrbTPa3ByKOBOrO CUMrHana B NpsMoM 1 06paTHOM HanpaBneHnm
ABVDKEHNS XUAKOCTW. PasHOCTb BpeMeHM MPOXOXAEHUS CUTHANoB NponopuuoHasibHa
CKOPOCTM MOTOKa M3MEePSEMOM XUAKOCTU, 1, CnegoBaTenbHO, 06 bEMHOMY Pacxoay.

N3amepuTenbHbI TPaKT COCTOUT U3 2-X AaTYMKOB C Mbe303NEeKTPUYECKUMM Npeob-
pasoBatenamu (gatyvkos [1301) n oTpaxaroLwmx 3epkarn (PUCyHok 3).

Hatyvkm N3N nogkmntoyveHbl K MUKPOCXEME TOYHOTO M3MEPEeHUs BPEMEHU, BXOAS-
wen B coctaB Ob. Mukpocxema noovepeHO NOAAET HA AATUYUKU SNEKTPUYECKUE CUr-
Hanbl, 4aT4YMKN NpeobpasyloT UX B y/3 CUTHamMbl M U3nyyaT nx B pabo4yto cpegy no
TpaeKTopum naMepuTenbHOro Tpakta. Kaxabin gatyvk nooYepéaHo CTaHOBUTCS M3Iy-
YaTenem unu NPUEMHMKOM curHanos. MpuHsaTele y/3 curHansl gatuunkn M3l npeobpa-
3yl0T 00paTHO B 3MeKTpMYeckne CurHambl, M MepefaloT B IMEeKTPOHHbIA  Brok
pacxogomepa, rge npoucxoaut npeobpasoBaHWe M3MEPEHHOW PasHOCTU BpPeMEHM
npoxoxaeHus (no NoToKy/MpoTUB MOTOKA) B MTHOBEHHbIE 3Ha4YeHUsi 0OBEMHOro pac-
xoda n obbvema.

1.4.4. APXUBUPOBAHUE JAHHbIX

ApxuB pacxogomepa MOXHO npocMaTpuBaTb yaané€HHo. HakonmneHHble AaHHble
nepenarTca NOCPeACTBOM OAHOMO U3 MHTepdencoB obMeHa Ha BHELLHee perncTpu-
pyloliee YCTPOWCTBO, HampuMmep, KOMMbOTep, NMpU 3TOM Ha KOMMblOTepe AOSKHa
ObITb yCTaHoBfieHa nporpamma, dopmupylolwas apxmeHble dannbl, Hanpumep,
KAPAT [OATA

n Pacxogomepbi-cuetunku KAPAT-523-A
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ApxuB pacxofomepa B 06LLeM cryyae BkntoyaeT B cebd pasgensi:
NMOMECSIYHbIV MHTErpasnbHbI apxuB — He MeHee 144 mecsueB (3anucen);
NMOMECSIYHbIV apXuB — He MeHee 144 mecsLeB (3anvcen);
MOCYTOMHbIN MHTErpanbHbIN apxve — He MeHee 400 cyTok (3anucen);
MOCYTOYHbIN apxuB — He meHee 460 cyTok (3anucen);
noyacosomn apxuB — He meHee 1440 yacos (3anucen);
XypHan cobbITuin — He MeHee 256 cobbITun (3anucen).
[aHHble coxpaHsitoTcs B hopmare:
HaKoMMeHHbIN NpaAMorn 06bEM, M3 (m3);
HaKoMneHHbIN 06paTHbIN 06bEM, M3 (M?3);
BpeMS NPEeBbILLIEHNS MaKCUManbHOro 3HayeHust pacxoga (gmax), 4 (h);
BpeMsi oTcyTcTBust Boabl B MY, 4 (h);
Bpemsi, Npy KOTOPOM pacxon Oblfl MeHbLUe MUHUMAanbHOIO MOfb30BaTENLCKOrO
3Ha4veHus, 4 (h);
" BpeMsi, Mpy KOTOPOM pacxod Obin Gonblue MakcUManbHOro Mofib30BaTeNbCKOro
3HayeHus, 4 (h);
* Hanu4yme owmnbOoK, MHOMKALMS 3HaKa «Hanu4yue owmbKkmy, cMoTpuTe, Tabnuua 14;
= Bpems HapaboTkn (BpeMsi KoppeKTHou paboTel npubopa), 4 (h).
MakcumanbHoe/MUHMManbHOe MNoMb3oBaTeNbCKoe 3HaYeHue — onpefenéHHble
nonb3oBaTeneM rpaHWYHble 3HaYeHWs pacxoda, KOTopble 3anucbiBalOTCA Mpu
HacTpouke pacxogomMepa.
CTpyKTypa XypHana cobbITui:
= BKIOYEHUE Npnbopa;
* yCTaHOBKa BPEMEHM B Npubope no KaHany CBA3u;
" pacxop BbllLe MaKCUManbHOro MeTPOSOrM4ecKoro;
= obpaTHbIV pacxop;
" OTCYTCTBMWE BOAbI;
" OYMCTKA apXMBOB;
= BCTPOEHHbIA UCTOYHUK NUTAHUS CaaUTCA, HanpsbkeHne meHblue 3 B.
3anncu B apxvBe pacrnonaralTcsi MocnefoBaTeNbHO MO BO3paCTaHWO BPeMEHM
co3faHusi 3anncu. ApxmMB MMeEET LMKIIMYECKYI0 CTPYKTYpY: NMpUW 3amnofiHEHWU apxuBa
HOBas 3anncb CO30aETCA Ha MecTe NepBov (CaMon cTapon) 3anucu apxusa. CTPyKTy-
pa u rmybuHa apxumBa yCTaHaBnuMBaeTCH B npouecce KoHurypmposaHus npubopa.
[aHHble coxpaHsiloTCa B NaMATU pacxofomMepa He MeHee 12 ner.

1.4.5. MIPOrPAMMHOE OBECIMNEYEHUE

MporpammHoe obecnederue (IMO) pacxogomepa BCTPOEHHOE U He Nepesarpyxa-
emoe. B HEM oTcyTCTBYIOT Npoueaypbl Moaudukaumm MO 1 cooepXnMoro apxvmeoB.

MO pacxogomepa pasgensieTcs Ha OBE 4acTu — METPOSIOTMYECKN 3HAYMMY U
METPONOrMYECKN HE3HAYNMYIO YaCTu:
= METPOSIOrMYECKM 3HAYMMas YacTb COCTOMT U3 MPOrpamMmMHbIX MOOYMEW, BbIMOMHS-
IoLWMX PyHKUMKM cbopa nepBnYHbIX AaHHbIX, 06paboTkn 1 XpaHeHus MHopMaLuu;

" METPOJIOrMYECKM HE 3HAYMMasi HacTb COCTOUT U3 NporpaMMHbIX Moaynen popmara
oTOOpaXeHUst JaHHbIX U CTPYKTYPbl KOMMYHMKaLMOHHOIO MPOTOKOMa 1 npeacTasne-
HUS U3MepUTENbHON MHopMaLun.

NoeHTUdUKkaumMoHHble AaHHble OTHOCHATCA K METPOSIOrMYecKuM 3HaYMMON 4acTu
BCTPOEHHOrO MPOrpaMMHOro obecrneyeHns u BKIoYaloT B cebs AaHHble: O HaMMeHO-
BaHWW, HOMepe Bepcuu u umdgposom mnaeHtTudukatope MO. VigeHTudmrKaunoHHbIe
OaHHble NporpaMMHOro obecneyeHns npeacraeneHsl B Tabnuvue 7.
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Tabnuya 7 — MdeHmugbukauuoHHble OaHHbIe 8CmpoeHHo20 10

NpeHtTudukaumoHHble AaHHbIe 3HayeHune
MaeHTudmrkaumoHHoe HammeHoBaHme MO Karat_523.msc
Homep Bepcun (MaeHTUdUKaLMOHHLIN Homep) MO 3.145
Lindposon naeHtudgumkatop MO (KC ncnonHsemoro kopa) 2AT71
AnropuTtMm BbluncneHus uudposoro ngeHtudumkatopa NO CRC16

KOHCTpyKUMS pacxofoMepPOB WUCKIHOYAET BO3MOXHOCTb HECaHKLMOHUPOBAHHOMO
BINUSIHUS HA METPOJIOrMYECKM 3HAYMMYHO YacTb MPOrpaMMHoro obecneyeHust u name-
puteneHyto unHgopmauuo. Mpubopbl MOryT HacTpauBaTbCs TOMbKO B 3aBOACKMX
YCINOBUSAX UMW B aBTOPU30BAHHbIX CEPBUCHBIX LIEHTPaXx.

YpoBeHb 3aLUTbl BCTPOEHHOTO NPOrpaMmMHOro obecneveHns ot HenpeaHamepeH-
HbIX 1 NpegHaMepPeHHbIX N3MeHeHUN — «Bblcokun» no P 50.2.077-2014.

1.4.6. KOMMYHUKALUOHHBLIE BO3MOXHOCTH

YpanéHHbIn 4OCTyN K aHHbIM obecnevmBaeTcs NocpeacTBOM:

" Nepefayy YMCINOMMMNYIbCHbIX CUrHAMNOB Ha BHELLHEE YCTPOWCTBO MO UMMYIbCHOMY
BbIXOAY;

= YCTAHOBKM B KOMMYHUKaLMOHHbIN GrOK ogHOro n3 nHtepdencos obmeHa: M-Bus,
RS-485, LoRaWAN, NBIloT:

" pacxofoMepbl C KOHTAKTHBIMW (MPOBOAHBLIMW) UHTEpdericamn obMeHa NoaKmto-
YalTCH K BHELUHEMY UCTOYHWUKY MUTaHWUS, BCTPOEHHbIN UCTOYHUK MUTAHUS SAB-
nsAeTcsi pe3epBHbIM;

= pacxogoMepbl ¢ pagvounHTepdencamm obmeHa nonyvarT nuTaHue OT BCTPO-
€HHOr0 MCTOYHUKA, BHELUHWUIA UCTOYHUK MUTAHWUSA HE MOOKMI0YaeTCs;

= BCTPOEHHOIO MH(pakpacHoro ontu4eckoro nHtepdenca IrDA;
= KoHTaKTHble MHTepdencbl akTUBUPYIOTCA MO KOMaHAe Mofb30BaTens C BHELUHUX
PErMCTPUpPYHLLMX YCTPONCTB.

PapvonHTepdericbl MOCTaBNATCA U3 NPOU3BOACTBA B OTKIMIOYEHHOM COCTOSIHUN
(TpaHCNOPTHOM peXxuMme), akTMBUPYIOTCS MOCPEACTBOM MHTepdelica nonb3oBaTtens,
cmoTpuTe pasgen 1.5.

TexHnyeckne xapakTepucTukn NHTepdencos COOTBETCTBYIOT I,CI,EI7ICTBYI'OLI.l,l/‘IM
CTaHgapTam, u 6y,CI,yT M3MEHEHbI NPpU N3AMEeHEeHUN CTaHOapPTOB.

1.4.6.1. ONTUYECKUNA MHTEP®DENC IRDA

MopT uHppakpacHoro ontuyeckoro nHTepderica IrDA, yctaHaBnuBaeTcs Ha Bce
WCTONHEHNST Pacxo4oMepoB, M UCMonb3yeTcs (MPenMyLLECTBEHHO, M3-32 BbICOKOTO
3HepronoTpebneHnst), Kak pes3epBHbIA KaHamn YnpaBleHWs W YTEeHUs apxuBa.
Mepe-AaéT aaHHble Npy NomoLm onTocuuThIBakoLWwero yctporctea USB-IrDA:

= cKopocCTb nepedaymn aaHHbeix IrDA coctasnset 57600 6ut/c;
= B kayecTBe onTocumTbiBatowwero USB-IrDA ycTponcteBa pekomeHOyeTcs UCMnosb30-
BaTb ontoronoeky KAPAT-916 CMA®.426434.001 (BO3MOXHO MCNOMNb30BaHNe Apy-
rMX aHanOrMYHbIX ONTOCUYUTLIBAKOLLNX YCTPOWUCTB).
[na akTMBaumm nHtepdenca HeobxoanMmo:
= nogknounTb ontoronosky KAPAT-916 k komnbtoTepy Yyepe3 USB-nopT;
= yctaButb KAPAT-916 Ha nopT onTu4eckoro nHTepdgenca pacxogomepa;
= MPOU3BECTN NPOAOIKUTENBHOE HaxaTtue (0T 3 A0 5 CeKyHA) KHOMKW ynpaBreHus
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pacxogoMepoMm (PUCYHOK 5, nosuums 7);
= OTNYCTUTb KHOMKY U MPOU3BECTU CUYUTbLIBAHUS LaHHbIX, PYKOBOACTBYSICb YKa3aHWs-
MU, U3noxeHHbiMu B nacnopte KAPAT-916.

1.4.6.2. AMNYNbCHbIN BbiX0OA

Mo y/v BbIXxoAy OaHHbIE NepedarTcs B BUAE CUTHANOB (CUMrHamnbl NponopLMoHarnb-
Hbl KONMYECTBY MNpOLUEALIEN Yepe3 NPOTOYHYI0 YacTb pacxogoMepa BoAbl) Ha BHELL-
Hee perucTpupyoLlee ycTponcTao. B pacxogomepax moaudukaumm «A» yctaHOBMNEH
OMH 4/1 BbIXOOHOW Kackaj CO CNeayLMMN OCHOBHBIMY XapaKTepUCTUKaMU:
= ANUTENBHOCTb MMMyNnbca — 62,5 MC;
= KOMMYTUPYEMBIV TOK, He 6onee — 10 MA (pekomeHayeMbIi — 1 MA);
* KOMMYTUPYEMOE HanpsiXKeHne NOCTOSTHHOro Toka, He bonee — 27 B;
= MakcumanbHasa mouwHocTb — 0,9 BT;
= o6Luas AnvMHa NMHUK CBA3M (NMHUSA 3KpaHUpoBaHa), He 6onee — 20 wm;

MoakntoyeHne NMNynbCHOMO BbIXOA4a NOKa3aHO Ha PUCYHKe 5.

KAPAT-523-A > KoMMyHMKaLMOHHBI
i 6nok

KoMMyHMKaLMOHHbIN
----------- >
OUT1 kabenb

X ®—> 3enéHbin

Mukponpoueccop
N3MepUTENIbHOro
orioka

PucyHok 5 — lNpuHyunuanbHas cxema noOKIHYeHUSs1 UMY IbCHO20 8bixo0a
1.4.6.3. UHTEP®ENC M-Bus

WHTepderic M-Bus cooTBETCTBYET XapakTepuUcTkaMm, ykasaHHbIM B Tabnvue 8.
Tabnuya 8 — XapakmepucmuKku KOHmakmHo2o uHmepgetica M-Bus

HavmeHoBaHMe xapaKTepuCTUKK 3HayeHue
MpoTokon obmeHa Modbus RTU
CkopocTb nepefayn gaHHbix, out/c, He 6onee 2400
[OnvHa nnuHUM cBA3K, M, He bonee 1200
Mopkntoyaemble npubopsl, WT., He Gonee 247
[wana3oH 3Ha4yeHun agpeca pacxogomMepa B ceTu, LiT. ot 1 po 247

MoaknioyeHre K NMHUKM CBSA3WN, NOCPEACTBOM
KoHnTponnep

WwuHbl M-Bus 1)

WNcTouHmk nutaHus M Nunua ceasu M-Bus
KoMMyHMKaUMOHHBIN Kabenb (nogkntoyeHne):

— KOPUYHEBbLIN M-Bus-nuxuns 1

— Genbii M-Bus-nuHusa 2

") — KonTponnepbl M-Bus gomkHbl oTBevaTb TpebosaHusm FOCT P EH 1434-3-2011




CMA®.407251.004-01 P3 | P3 — PykoBoAcTBO No 3kcniyaTtauum
1.4.6.4. U(HTEP®EWNC RS-485
WHTepgeric RS-485 cooTBETCTBYET XapakTepuUcTUkam, ykasaHHbIM B Tabnmue 9.

Tabnuya 9 — XapakmepucmuKku KOHmakmHo20 uHmepgetica RS-485

HavmeHoBaHMe xapaKTepuCTUKU 3Ha4veHue
MpoTokon obmeHa Modbus RTU
CKkopocTb Nepefayn aaHHbIx, 6ut/c, He Gonee 2400, 4800, 9600
[OnvHa nuHUK cBA3K, M, He bonee 1200
Mopkntoyaemble npubopsl, WT., He Gonee 247
IlnanasoH 3HavYeHUn agpeca npubopa B CeTH, LUT. oT 1 go 247
WNcTouHmk nutaHus M MCTOYHMK NOCTOSIHHOIO TOKa
KoMMyHMKaLMOHHBIN kKabenb (NoakmntoyYeHue):

— KOpU4yHeBbIn A
— Genbin B
— KpacHbIf +12B
— YEPHbIN GND

1) — XapaKTepucTuKkM UCTOYHUKA NUTaHWsA cMoTpuTe B pasaene 1.3.3 HacTosLero PO

1.4.6.5. U(HTEP®ENC LoRaWAN
WuTepdenc LoRaWAN cooTBeTCTBYET xapakTepucTukaMm, ykasaHHbiM B Tabnumue 10.
Ta6bnuya 10 — Xapakmepucmuku paduouHmepgbetica LoORaWAN

HanmeHoBaHMe xapakTepuCTUKMN 3HauyeHue
MpoTokon obmeHa LoRaWAN
CootBeTtcTBue cneundukaumm LoRaWAN 1.0.2
RU864-870 MHz ISM Band
YactoTHble nnaHbl KZ865-868 MHz ISM Band
EU863-870 MHz ISM Band
WNCTOYHMK nuTaHms 2 JInTneBbIN areMeHT NuTaHns
1) — Mpw BbINYyCKe M3 NPOVU3BOACTBA 3aNUCLIBAETCA YaCTOTHBLIN NMaH M3 Cnucka.
2) — XapaKTepuCTUKI UCTOYHMKA NUTaHUSA NpuBeeHsl B pasaene 1.3.3 HacTosuero P3

Mpwn BbINYCKE pacxogomMepa U3 NpousBoAcTBa, UHopMaums 06 yCTaHOBNEHHOM
yactoTHom nnaHe LoRaWAN 3anucbiBaeTcs B nacnopT npubopa 1 HaHOCUTCS Ha 3Tu-
KETKY YNaKkoBOYHON Tapbl.
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1.4.6.6. UHTEP®ENC NBIloT
WHtepderic NBloT cooTBeTCTBYET XapakTepucTukam, ykasaHHbiM B Tabnvue 11.

Ta6bnuya 11 — Xapakmepucmuku paduouHmepcgbelica NBloT

HavmeHoBaHMe xapaKTepuCcTUKU 3HauyeHue
MpoTokonbl o6MeHa TCP/UDP/MQTT(s)/TLS/NIDD
YacTtoTHbI agnanasoH — LTE Cat NB1 B1/B2/B3/B4/B5/B8/B12/B13/B17/B18/
" B19/B20/B25/B26/B28/B66
Cum-kapta USIM 1,8V
dopmaT cum-kapThbl Nano-SIM, SIM-uun (nog 3akas)
Pexxvm paboTbl PSM
WNCTOYHMK nuTaHmus 2 JInTneBbIN aneMeHT NuTaHns
1 — IMpwu BbINyCKe M3 NPOM3BOACTBA 3aMNMCLIBAETCS HYXHbINA AMana3oH/auanasoHbl
2) — XapaKTep1CTUKU UCTOYHMKA MUTaHKA npuBeaeHa B pasgene 1.3.3 HacTosuero PO

Mpu Bbinycke 13 nponssoacTtea Homep ICCID (npeHTtndukatop CUM-kapThbl) 1 kog,
IMEI (ngeHTudukatop NB-moayns) sanvcbkiBatoTca B nacnopT pacxogomMepa.

1.5. UHTEP®EWUC NONb30OBATENSA

Pacxogomepbl noctaBnsitoTcA noTpebuTento rotoBblMU K akcnnyatauuu. lNocne
MOHTaxa pacxogomMmepa B TpybonpoBoa 1 3anonHeHuss Tpybonposoga Bogon, npnbop
aBTOMaTUYECKU NepexoauT B pabouuii pexuM, n Ha KKU HaunHatoT oTobpaxaTtbes
napaMeTpbl MeHl. MeHo pacxogomepa COCTOMT U3 ABYX Tpynn OYHKUMOHAmNbHbIX
napamMeTpoB:
= 'PYIMA 1 (OCHOBHOE MEHI0) — M3MepsieMble U HapabaTbiBaeMble NapameTphl;
= TPYTMA 2 (cepBUCHOE MEHIO) — CEpPBUCHBIE (CNy>XebHbIe) NnapameTpbl.

Ona otobpaxeHns nyHkToB MeHo Ha XKKW ucnonb3yoTca cumBonbl, UMdpbl 1
3HaKM C onpeaereHHbIM MeCTOPAacronoXEHNEM, COBOKYMHOCTb KOTOpbIX 06pasyeT
MHpopMaLMOHHOE none npubopa, CMOTPUTE PUCYHOK 6 1 Tabnvuy 12.

PucyHok 6 — MlHghopmayuoHHoe rnone ripubopa, ece Uugpbl U 3HaKU 8KMOYEHb!
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Tabnuya 12 — Cumeoribl, Yughpbl U 3HaKu, uHOULUpyeMbie Ha KKU

CumBon 3HayeHue cnmBona
i1 Paspsa anemeHTa nuTtaHus (paboyee HanpskeHue NuTaHns meHee 3B).
Heobxoommo 3ameHuTh GaTapeto, obpaTuTech B CEPBUCHYHD CIyxOy
— Hanuuue umpkynsiumm (pacxoga) Boael B Tpy6onposoae
1 Mamepsiemble 1 HapabaTbiBaeMble NapameTpbl
2 CepBucHsble (cnyxebHble) napameTpbl
- Hannune ownbkn: otcyTCcTBME BOABI UINN Qreywmit > Qmax
FAN - 3Hak owmnbkm muraeT — cBaA3b mexay Vb n Kb otcytctByeT

- Mpu Hannunm LoRaWAN/NBIoT — npnbop HaxoamTcst BHE pagnoceT

_—, e — - - = - |,D,aHHb|e OTCYTCTBYIOT

m?3 O6o3HaveHne meTpa Kybudeckoro, m3

h Ob6o3HaveHne TeKyLlero BpeMeHu 1 BpemeHn HapaboTku B Yacax, Y
3Hak ob6paTHOro NoToka (MHAMUMPYETCS B Norfe oTobpaxeHusi 3HaYeHni

= obpaTHOro NoToka, CMOTPUTE PUCYHOK 7)

Y Mpnbop Haxoamutcsa B cetn (LoRaWAN vnu NBIoT)

L Mpubop c paguonHTepdericom LoRaWAN HaxoauTcs B TpaHCMOPTHOM
pexuve

H Mpubop c pagnonHTepdericom NBIoT HaxoguTcst B TpaHCNOPTHOM
pexuve

LA Mpubop c paguonHTepdernicom LoRaWAN nepesenéH B pabounii pexmm

HA Mpubop c paguonHTepdericom NBIoT nepesenéx B pabounin pexxum

00 UuncneHHoe 3HaveHne napameTpa curHan/wym, obm (ans LoRaWAN)

MpOCMOTP MEHIO OCYLLECTBMAETCS KOPOTKUMU HaXKaTUSMU KHOMKW yrpaBIieHns
pacxogomepom (pucyHok 4, nosuumsa 3). KHonka ocyuiectBnsieT cnegyowime Buabl
HaXxaTum:
= KOpOTKOE HaxaTtue (£ 1 c) — nepexoq Mexay napameTpamu rpynnbl (C NepBOro Ao
NnocregHero 1 ¢ NocrneaHero Ha nNepebIn);
=  AnuTenbHoe Haxatume (= 5 c):

nepexo B PeXVM UMK BbIXOA U3 PEXMMa paclUMpeHHOW TOYHOCTM oTobpaxe-
Husa — napameTpbl Ne1, Ne2 u3 1-oi rpynnbi;

akTnBauun/geakTnsauun pagmonHtepdenca — napametp Ne 7 n3 2-oit rpynnsi;
nepexoa Mexay rpynnaMum napameTpoB:

= nepexoA 13 1-ov rpynnel BO 2-10 ocyLecTBnsieTcs n3 napameTtpos Ne (3 + 5)

1-om rpynnbl, NpU 9TOM BCeraa oTkpbiBaeTcs 1-bii napameTp 2-0oi rpynnbl;

= nepexod 13 2-om rpynnel B 1-10 ocywectenserca u3 noboro napamerpa 2-

oA rpynnbl (kpome napametpa Ne 7), Npu 3TOM Bceraa oTkpbiBaeTcs 1-bil na-
pameTp 1-0i rpynnbi.

MpopomxutensHoe HaxaTtue (oT 2 0o 5 c) obecneynBaeT akTMBaLMO MHdpaKpac-
Horo onTuyeckoro nHtepdeic IrDA (cmoTtpute, pagen 1.4.6.1).

Pacxogomepbi-cuetunku KAPAT-523-A
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Ecnu KHOMKy ynpaBneHusi He HaXumatb, TO NMPUMEPHO Yepe3 MUHYTY MHOUKaLMS
YKKW (BHe 3aBMCUMOCTW OT rpynnbl napameTpoB) oTkntovaetcs. MNpu nobom cneny-
OLLIEM HakaTum KHomku ynpaeneHus Ha YKKW otobpasutcst 1-i1 napameTp 1-ow rpyn-
nbl. MapameTpbl NepBOW rpynnbl MEHIO NPeACTaBneHbl Ha PUCYHKE 7.

Ne1 — HakonneHHbin npsaMoit 06bEM Boabl, M3, Mpo-
weawewn yepes MY pacxogomepa.

Ne2 — HakonneHHbln 0GpaTHbIii 06bEM Boabl, M3, npo-

— wepgwen vepes MY pacxogomepa (MHAUUMPYETCS, KO-
raa 3HayeHue OTIINMYHO OT Hyns).

Ne3 — Tekywmin pacxod Boapl B TpyBonposogde, M3/,
— 3Hak «-» nepepn 3HaveHuem, byaeT o3HavaTb, YTO U3-
MepeHue naéT no obpaTHOMY MOTOKY.

Ne4 — HapaboTka — Bpemsl KOPPEKTHOM paboThbl pacxo-
aomepa.

— Ne5 — Tect cermeHTOoB YKKW.

PucyHok 7 — lNpumep omobpaxeHusi napamempos nepeoli 2pynbi

MapameTpbl BTOPOK rpyrnmbl MEHIO NpeACcTaBeHbl Ha pUCyHKe 8.

— Ne1 — Tekywas garta.

— No2 — TekyLuee Bpems.

_ Ne3 — Agpec pacxogomepa B CeTV NPOBOAHBIX UHTEP-
deicoB obmeHa (RS-485, M-Bus).

_ Ne4 — CkopocTb nepefayv faHHbIX Mo NPOBOAHLIM WH-
Tepdericam obmeHa (RS-485, M-Bus).

_ Ne5 — [loctynHoe Bpemsi CBA3N (B CekyHAax) C pacxo-
AOMepPOM No paanouHTepdency.

— Ne6 — CnyxebHbIn napameTp (oLwmnbKu).

Ne7 — WHanumpyeTcs npu
— Hanumyumn: LoRaWAN - L

vnun NBIoT - H.
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— Ne8 — MaeHTndmkaumoHHbIn Homep BcTpoeHHoro 0.

— Ne9 — KoHTponbHas cymma BcTpoeHHoro [10.

_ Ne10 — YcraHoeneHHbI Bec umnynsca: 0,10
(0,1 n/umn.), 1,0 (1 n/umn.), 10,0 (10 n /mmn.) n T.4.

— Ne11 — CnyxebHbIn napameTp.

— Ne12 — 3aBopackoi Homep pacxofomepa.

PucyHok 8 — [Mpumep omobpaxkeHusi napamempos emopoui 2pynribl

1.5.1. MAPAMETPbI C OOMNONHUTENbHbLIMU PEXXUMAMU OTOBPAXEHUA

MapameTpbl HAKOMMEHHOrO OGbEMA U HanNMuus paguonHTepdenca UMET PeXu-
Mbl JOMOSTHUTENBHOMO OTOBPAXKEHUS, KOTOPbIE MO3BOMSAOT aKTUBMPOBAaTb:
" PEXVM pacLUMPEHHON TOYHOCTU OTOBPaXeHUs NS napaMeTpoB 06bEMA;
*  (byHKUMU ynpaBneHus (akTueauusi/aeakTvBaums) paguoHTepdencom.

1.5.1.1. PEXXUM PACLUMPEHHOW TOYHOCTU OTOBPAXEHUA

B ocHoBHOM MeHI0 pacxogomepa napameTpbl HakonneHHoro obbéma, B 3aBUCK-
MOCTV OT KONMYecTBa MpoLueLei Yepes pacxogomMep BoAbl, MOryT otobpaxartbcs C
TOYHOCTBIO A0 3-X 3HavaLmx umdp nocne 3anaton. B npubope npeaycMoTpeH pexum
pacLUMPEHHON TOYHOCTU OTODPaKEHWUs ANs OTOOPaKEHWUS 3HAYEHMS] HAKOMMEHHOro
o6béma Ha XKW ¢ TouHOCTbIO YeTbipe umdpbl nocne 3anaton. Ctaplimve 3Havalume
paspsabl Npy 3TOM MOryT oToBpaxaTbCsa YaCTUYHO, PUCYHOK 9.

PucyHok 9 — Pexxumbl omobpaxeHus napamempoe HaKornieHHo20 obbéma

Mepexon B peXXum pacLUMpEHHON TOYHOCTU OTOOpaXKeHNs OCYLLECTBASIETCS MYTEM
ANNTENbHOTO HaXaTusi (He MeHee 5 C) Ha KHOMKY ynpaBneHnst pacXo4oOMepOoM.

Pacxogomepbi-cuetunku KAPAT-523-A



Pepakuus 1.1, auBapb 2025 | CMA®.407251.004-01 PJ

O6paTHbI Nepexos, OCyLLECTBNSIETCS O4HUM U3 BYX CMOCOOOB:

= [ONUTENbHOE HaXxaTue KHOMKU NpUBOAUT K 06paTHOMY B OCHOBHOE MEHIO MepeXo-
[y Ha cTaHgapTHoe OTOGpaXkeHMe HaKoMNeHHOro 06bEMA;

= KOpPOTKOE HaxaTue KHOMKW NpMBOAUT K nepexony Ha napametp Ne3 MPYTMIbl 1
MEHIO — 3HaYeHMe TeKyLLero pacxoaa.

1.5.1.2. AKTUBALUA/OEAKTUBALINA PAOUOUNHTEP®ENCA

Mepen Havamnom akcnnyaTauuMm pacxogoMepa CO BCTPOEHHbIM pagvouHTepden-
COM ero Heobxoanmo:
= LoRaWAN - 3apeructpupoBaTb npubop y onepatopa cetn LoRaWAN, nytem ne-
penayv onepaTopy kogoB pernctpaumm B cetu DevEUI, AppEUI, AppKey;
= NBloT — y6eautbcs, yto SIM-kapTa, ycTaHOBMEHHas B Npubope, akTMBUMPOBaHa y
onepatopa COTOBOW CBSI3U.

Koabl pernctpaumm B cetn LoRaWAN u umdposon ngentudmkatop IMEI ans
NBIoT ykasbiBatoTcs B nacnopte npubopa CMA®.407251.004 MNC.

PucyHok 10 — Akmusayusi/Oeakmueayusi paOuouHmepgelica

B uensax akoHOMUM 3apsiga anemMeHTa NUTaHWS pPacxXxO4OMepbl MOCTaBMIATCH C
BbIKNtoYeHHbIM pagnonHTepdencom (LoRaWAN unu NBIoT). ng aktmBauumn nHtep-
elica HeobxoaMMO BbIMOMHUTL CreayoLmne OeRCTBUS:
= BOWTM B OCHOBHOE MEHI0 pacxofomepa (PUCYHOK 8) 1 akTMBMpPOBaTb paguouHTeEp-
denc (cmoTpute, pucyHok 10). AKTMBaLMsA UHTepdenca NPoncxoamuT NpakTUuyeckm
MIHOBEHHO, NMpubop perncTpupyeTcs B ceTu 3a 1 MUHYTY, Mpu 3TOM MHTepdenc pe-
rMCTpupyeTcs B ceTu, NepedaéT TeKylue AaHHble pacxoJoMepa Ha cepBep U nepe-
XOOMT B CMALLMI PEXUM OO0 CrieytoLlero ceaHca CBA3su;
= NPOBEPUTL B NMNYHOM KabuHeTe onepaTopa permcTpaumio pacxogomepa B CeTH.
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Mpu pabote B cetax HIMO KAPAT unn napTHepOB NpOBEPKY NPOBECTU Yepes cep-
Buc QHEPIOKabuHeT. MNpu paboTe B ceTsAX MHbIX ONepaTopoB, PyKOBOACTBOBATHLCS
yKasaHusiMu onepaTopa.

1.6. MAPKUPOBKA U MNITIOMBUPOBAHUE
1.6.1. MAPKUPOBKA
Ha kopnyc pacxogoMepa HaHeceHb! crieqytoLye MapkvupoBOYHble 0003HaYeHMs:
= 3HaK yTBEPXAEeHUSA Tuna cpeactaa nsmepeHuin (CA);
= 3HaK obpaLleHns NPoAYKUMN Ha PbiHKE rocyaapcTs EBpasniickoro 3kOHOMUYECKOro
coto3a (EAC);
" HaVMeHOBaHWe 1 yCcroBHOE 0603HaYeHre Npnbopa;
" HaVMeHOBaHWe W/Un TOBAPHbIV 3HaK NPEAnPUATUS-N3rOTOBUTENS;
" HaMMEHOBaHWe CTPaHbI-U3roTOBUTENS;
* rof BbINyCKa;
= 3aBO/ICKOV HOMEp pacxoaomepa;
* ykasaTenb CTpenka — MokasblBaeT HampasfieHWe MOoToka m3MepsieMon pabouen
cpensl;
* TUNopas3mep — AvameTp ycrnosHoro npoxoga MY pacxogomepa (Oy, DN);
= cTeneHb 3aLmTbl 060no4kM Nnpubopa oT BO3AenCTBUSA oKpyxatowwen cpeabl (IP);
= OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKN pacxogomepa:
* AnanasoH n3MepeHus pacxoga, m3/y;
= vanasoH TemnepaTtyp namepsiemon paboyen cpeapl, °C;
" MMTaHWe BHeLLHee/BCTPOEHHOE — CUMBOM NMOCTOSIHHOrO/NePeMEHHOro ToKa;
* HOMVHaNbHOE 3HaYeHne HanpsXXeHns nuTaHus, B;
= MakcumarnbHoe paboyee Aasnexune, Mla.

1.6.2. MNOMBUPOBAHUE

KoHcTpyKumen pacxogomepoB NpeayCcMOTPEHO Tpy BMAa NNoMOupoBaHus:
= nnombuposanHne OTK npeanpusTUA-U3roToBUTENS NPU BbINyCKe U3 NPON3BOACTBA;
= NNoMbupoBaHue opraHu3aumen-noBepuTenem nocrne NPoBeAeHNst NOBEPKY;
* nnombunpoBaHne 3aMHTEPEeCOBaHHOV CTOPOHOW MNPV BBOAE B 3KCMyaTauuio.

Mpnbopbl NnombupytoTCa B MecTax, npefoTBpallalonx AOCTYN K BHYTPEHHUM
3MneMeHTaM U3MepUTENbHOW YacTu U PerynmpoBoYHbLIM y3anam. NMnombuposaHue npo-
BOAWTCS MOCPEACTBOM CAMOKIEALLMXCS NIIOMO.

Pacxogomepbl CNonHeHWS MOHOGMOK:
* Npu BbiMycke 13 npomssoacTea nrombon OTK (pucyHok 4, nosuumsa 5) nnombupy-
eTCca ofHa CTOpOHa nnomMObl-konbLa (pUcyHok 4, nosuumusa 1), koTopasd coeaunHseT
BEPXHIOI 1 HYDKHIOKO YacTy Koprnyca 3MeKTPpOHHOro 6rioka (pucyHok 4, nosuums 4);
= Nocne NpoBeAeHUsi MOBEPKM MNOMOON C HAHECEHHBIM 3HaKOM MOBEPKM MIoMoupy-
eTcs BTOpast CTOPOHa MroM6bi-konbua (pucyHok 4, nosuums 1). NMnomba ¢ HaHecéH-
HbIM 3HaKOM MOBEPKM pacronaraeTcsi 3epkanbHO oTHocuTenbHO nNomoel OTK;
" Npu BBOAE B aKcnnyatauuto nnombon/mnombamy 3avHTEpPecOBaHHON CTOPOHbI
nnombupyTCs MecTa MOHTaxa pacxogomepa B TpyoonpoBos.

Pacxogomepbl MICMONHEHNS CNANT:
* Npu BbiNycke 13 npoussogcTea nnombamu OTK nnombupyeTtcs:

= nnombon OTK (pucyHok 4, nosvumsa 5) ogHa CTOpOHA pasbeéMHOWM MIOMObI-

Konbua (pUCyHOK 4, no3vumsa 1), kKoTopas CoeanHAET KOPMYC U KPbILLKY N3Mepu-
TenbHoro 6noka (pucyHok 4, nosmuus 8);

Pacxogomepbi-cuetunku KAPAT-523-A
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= nnom6on OTK (pucyHok 4, no3uumsa 14) Mecto coefuMHEHUS BEPXHEN N HUXKHEN
YacTy KOMMYHUKaLMOHHOrO 6roka (pPUCyHoK 4, nosuuus 7);
= flocrie NPoBeAEHUS NOBEPKM NIIOMBOM ¢ HAHECEHHBIM 3HAKOM MOBEPKU MIOMOMpY-
eTcsa BTOpasi CTopoHa nnoMObl-konbLa (pucyHok 4, nosuums 1). Nnomba ¢ HaHeCEéH-
HbIM 3HAKOM MOBEPKU pacnonaraeTcs 3epkarnibHO OTHOCUMTENBHO Nombbl OTK;
= Npy BBOAE B 3KcnnyaTtauuio nnombown/nnombamu 3avHTEPECOBaAHHOM CTOPOHbI
nIomMoupyTCa MecTa MOHTaXa pacxogomMepa B TpyOonpoBoOA.

1.7. YNAKOBKA U KOMIMJIEKTHOCTb NMOCTABKU

Pacxogomep ynakoBbiBaeTCA B KapTOHHYH KOPOOKy. QKchiyaTaumoHHasi LOKy-
MeHTauus nomeLlaeTcsi B kopobky BmecTe ¢ npubopom. Ha kopobKy HakneumsaeTtcs
3TUKeTKa, cofepallas HanMeHOBaHMe 1 MorHoe YCroBHOe 0603HayYeHne pacxopo-
Mepa, AaTy YNakoBKW, U TOBAPHbIN 3HAK NPeAnpUSTUS-M3roTOBUTENS.

KomnnekTHOCTb NOCTaBKM pacxo4oMepoB NnpueedeHa B Tabnuue 13.

Ta6bnuuya 13 — KomnnekmHocme nocmaeku pacxoo0omepos

|kon-so
HaumeHoBaHue O6o3Ha4eHune W ’ MpumeyaHue

Pacxonomep-CueTuuk | o\ \1 4y 407251.004-01 1

KAPAT-523-A Momelyatores B
MacnopT (MC) CMA®.407251.004 MNC 1 yMakoBOYHYIO
PykoBogctso Tapy

CMA®.407251.004-01 P} 1
nons3osatens (PI1)

PykoBogcTteo no

CMA®.407251.004-01 PO -
akcnnyatauumm (P3)

MHCTpykuusa no

MA®.407251.004 M -
MOHTaxy (M) c 07251.00

MepeyeHb 060pyLOBaHUSA, NOCTABSIEMOrO NO AONOSIHUTENBHOMY 3aKa3y npuBe-
[EH B Tabnuue 14.

Tabnuya 14 — ObopydosaHue, nocmasnsiemoe o AonoIHUMEIbHOMY 3aKka3y

OGopyaoBaHue MpumeyaHue

Wcnonb3yeTcs kak Npsimble y4acTku

KomnnekT pe3bboBbIx coegmHuTenemn
(cmoTpuTe pasgen 2.1)

MB (moHTaxHas BcTaBka M4 pacxogomepa)

KAPAT-916 ontoronoeka USB-IrDA CMA®.426434.001

CMA®.468152.001 (gns npubopos

KAPAT-923 KOMMYHUKALWOHHbIA MOAYIb
y H Ay B 6a30BOM MCMONTHEHNN)
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1.8. FAPAHTUNHBIE OBA3ATENBCTBA

B npouecce TpaHCNOPTUPOBaHUS!, XPAHEHWS!, MOHTaXa W 3KcryaTauum pacxono-
Mepa HeobxoAMMO crefoBaTb yKasaHWsM COOTBETCTBYHOLLUMX pa3derioB HacTOsLLEro
PYKOBOZCTBA MO SKCMyaTaLlmm U UHCTPYKLMM MO MOHTaXy pacxo4oMepoB.

Mpu cobrntogeHun TpeboBaHUIA yKa3aHHbIX OOKYMEHTOB, WU3rOTOBUTENb rapaHTu-
pyeT HopmarnbHyto paboTy pacxofoMepoB.

lapaHTUAHBLIA CPOK 3KCMNyaTauuy CocTaBnsieT 6 neT co AHS NPoaaxu pacxono-
mepa.

lapaHTuiiHble 0bsi3aTenbCTBa NPEACTaBrieHbl B MacnopTe pacxofoMepa.

2. NICNONb30OBAHUE MO HASHAYEHUIO
2.1. SKCMNYATAUUOHHbLIE OrPAHNYEHUA

Mpwn onpeneneHny BO3MOXHOCTW MPUMEHEHUS PacXo4OMEpPOB HeEoOXoaMMO Co-
6ntogaTe NPOYHOCTHBIE M AKCMIyaTaUMOHHbIE OTPaHUYEHNs ANS HUX, YKa3aHHbIe B T.
1.3.1 HacTosLLEero pykoBoacTea:

" ryMapaBnMyeckas NPOYHOCTb MEepPBMYHOroO NpeobpasoBaTens pacxogoMepa CocTaB-
nsieT He 6onee 2,5 MMa;

= NpuBOpPbI COXpPaHsItOT paboTOCNOCOOHOCTL MpU M3OLITOYHOM AaBneHun B Tpybo-
npoeogax Ao 1,6 MlMa BKNOUYNTENBHO;

= ans obecneyeHust LUITaTHON/KOPPEKTHONM paboTbl pacxo4oMepoB, U3bLITOYHOE AaB-
neHue Ha Bbixoge 13 MMM gomkHo 6biTb He MeHee 0,05 MlMa.

3anpelyaeTca MOHTUPOBaTb PacXO4oMepbl BOMN3M MOLLHBbIX WMCTOYHWMKOB 3MeK-
TPOMarHMTHbIX Mornen (TpaHccopmaTopoB, anekTpoaBuraTenen, YacToTHbIX Npeobpa-
3oBaTenen, HeaKpaHMPOBaHHBIX CUMOBLIX kabenew un T.M.).

[ns npepoTepalleHusi owmnboK naMepeHnii B npotecce paboTbl HEO6XOAMMO:

* MOHTUPOBATbL pacXo4OMepbl B YacTax TpybonpoBoaa C MUHMMATbHBIM MMApPaBm-
YEeCKUM COMPOTUBIIEHNEM, U A€ UCKITHOYEHO 0Opa3oBaHme BO3ayLUHbIX Npobok (npu-
noxexue A);

" MUHMManbHas AfnvHa NpsiMbIX Y4acTKOB, 4O W Mocne pacxogomepa, Ans moaudu-
Kaumm «Ax», OomKHa cocTaBnATtb 2 [ly;

= obecneunTb cosgaHme NpsIMbIX y4acTKOB [0 U MOCIe pacxodoMepa, Ha KOTOPbIX He
OOMKHO ObITb YCTPOWCTB MMM 3MEMEHTOB, BbI3bIBAIOLMUX OOMOMHUTENBHOE TMApaB-
NnYeckoe COnpoTUBIIEHUE;

" IPU BO3MOXXHOCTM BO3HWKHOBEHWSI OOMOSHUTENBHOIO rMApPaBIMHECKOrO COMPOTU-
BMNeHust B TpybonpoBoae (Hanpumep, HEMOSTHOe OTKPbITME/3aKpbiTUEe 3anopHoOW ap-
MaTypbl), pekoMeHOyeTCs nepen npsMbIM y4acTKOM, PacriofiOXEeHHbIM Ha BXoAe
pacxogomepa, yctaHasnusaTb Y[ no FTOCT 8.586.1-2005.

B npouecce npoBeaeHUsi MOHTaXHbIX U MyCKOHaNaAouYHbIX paboT, a Takke npu
XpaHEHNM pacxo40MepPOB 3anpeLlaeTcs:

" MOAHMMAaTb M NepeHoCcUTb NpMbopsl, yaepxuBasa ux 3a kopnyc 3b, a Takke ocTas-
NSATb Ha XpaHeHVe pacxo4oMepbl B NEePEBEPHYTOM BUAE, PUCYHOK 11;

" MCMONb30BaTb PACXOAOMEP B KAYeCTBE MOHTAXHOW BCTaBKM MpPU BbINOMHEHUN
cBapo4HbIX paboT (cMoTpuTe, CMA®.407251.004 M, pa3gen 3.3).

MoHTupys pacxogomep B TpybonpoBoa Heobxoaumo npuaepKMBaTbCs NMpaBwn,
onucaHHbix B CMA®.407251.002 NM.

Pacxogomepbi-cuetunku KAPAT-523-A
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2.2. PEKOMEHOALIU NO BblIBOPY TUNMOPA3MEPA PACXOOOMEPA
Ycnosnem HagexHon n GesaBapuiiHon paboTbl pacxogoMepa siBRseTcs BbIGOp
onTuManbHoro Tunopasmepa. OCHOBHbIMU KPUTEPUSIMU AN 3TOTO CryXar:
" COOTBETCTBME TEXHUYECKNX XapaKTepUCTUK pacxogoMepa pac4ETHbIM napameTpam
(ananasoHam pacxofos, TeMmnepaTyp v AaBneHUn) CUCTEMbI, B KOTOPYKO MOHTMPYET-
€Sl pacxoaomep;
= AvameTp YCMIOBHOMO MPOXOAa y4vacTka TpybonpoBofa, Ha KOTOPOM ycTaHaBnmBa-
eTCsi pacxofomep, AOJMKEH COOTBETCTBOBATL TMNOpa3Mepy pacxogomepa.
Mpu BbIGOPe TUNOpa3mepa pacxogoMepa pekoMeHayeTcst cobnoaaTte npasmna:
= pac4éTHbIN paboymin pacxod BoAbl B TPyOONpoBoAe AOMKEH HaXoAWUTbCA B Avana-
30He (0,25 Qnom — Qnom) M3/4, Ans BeIGpaHHoro npubopa (Tabnuua 1.1);
" NepexofHoe 3HayeHwe pacxoga (gt (Tabmuua 1.1) AOMKHO ObITb MEHbLUE MWHU-
MarnbHOro pacyéTHoro pacxoga oAbl B Tpybonposoge.

2.3.N10AroTOBKA K PABOTE

K pabote c pacxogomepamy [omnyckalTcs nvua, m3yumBluMe Hactosuwee PO,
npoLueaLne UHCTPYKTaX No TexHUke 6e3onacHoCTV 1 MMeloLme rpynny Aonycka rno
anekTpobe30nacHOCTU He Hke 2.

Mo cnocoby 3almnTbl OT MOPAKEHUSA INEKTPUHECKMM TOKOM PacxofoMepbl OTHO-
carca k knacey Il no FOCT 12.2.007.0-75.

HeponycTMbIMy 1 onacHbiMU chakTopamm Npu NPOBEAEHNN CBAPOYHBIX, MOHTaX-
HbIX M PEMOHTHbIX AN pacxogoMepa siBNATCS:

* MpoTekaHne cBapo4HOro Toka Yyepes MY pacxogomepa;

* MOBbILLEHME TEMMEpPaTypbl BOAbl B TPYOONPOBOAE Bbille COOTBETCTBYIOLUX 3HaYe-
HWI, yka3aHHbIX B Tabnuue 5;

* n3bbLITOYHOE AaBreHve BoAbl B TpybonpoBoae, Ha KOTOPOM YCTaHOBIEH pacxoao-
mep, npesbiwaeT 1,6 Mla.

YKa3aHHble BbilLe paboTbl HE0OX0AUMO NPOBOANTD:
= NPY OTKIMIOYEHHbBIX JIMHKSIX CBA3W Npubopa ¢ perncTpmpyoLwmuMmn yCTporucTBamu;

* MpX NONTHOM OTCYTCTBUM U30ObLITOYHOrO AaBreHns Bodbl B TpybonpoBoae;

" IpM PEMOHTHbIX paboTax Ha TpybonpoBoge Heob6XoAMMO UCMONb30BaTb BMECTO

pacxogomepa MoHTaxHyto BctaBky (CMA®.407251.004 UM, pasgen 3.3).
3anpellaeTca yCTaHOBKa U 3KCMyaTaums pacxoOMepoB Ha oObekTax, rae aKc-

nnyaTauMoHHbIE 3HAYeHWs TemnepaTypbl U (MNKn) gaBneHusa Boabl B Tpybonposoaax

MOTYT NPEeBbILLATh aHaNoOrMyHble LOMYCTUMbIE 3HAYEHNS ANS pacX040MEPOB.

OnpepeneHvne AnviHbl NPSAMbIX YH4acTKOB 4O U NOCMe pacxogomepa, Npon3BoauTcst
Ha aTane NpoeKTMPOBaHNSA y3rna KOMMEPYECKOTO (TEXHOMOIMYECKoro) y4éta n 3aBucuT
OT BENUYMHbI MMAPABANYECKOTO COMPOTUBIIEHUS, HaXOOALErocs HenocpeacTBEHHO
nepen pacxoaoMepom u nocne Hero. [Ans mogudmkaumm A gnvHa npsiMbiX y4acTKOB
[0 1 nocrne pacxogomepa cocTaBnsieT, He meHee 2 [ly.

2.4. NOPAOOK PABOTDI

Pacxopomep, caanHbIv B akcnnyaTtaumio (CMA®.407251.004 UM, pasgen 4), pa-
6oTaeT HenpepbIBHO B aBTOMaTM4eCKOM pexume. MiHdopmauusi o6 namepsiembix na-
pameTpax (pacxoga 1 06bEMa) NOCTOSIHHO:
= [OCTYNHa ANns BU3yanbHOro cuntbiBaHus ¢ akpaHa XKKW;
= BbIBOOAUTCS Ha YMCMOMMMYIbCHBIE BbIXOAbI M HA MHTepdenc obmeHa 1 nepegaércs

Ha BHellHee perncrTpupytoLlee YCTpOVICTBO.
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TexHuyeckoe o6Cnyx1BaHWe pacxoOoMepoB MPOBOAUTCH B COOTBETCTBUM C Tpe-
GoBaHUAMM, YKasaHHbIMY B pasaerie 3 HacTOsILLEro pyKoBoACTBa.

Mpn NpoBEAEHUN PEMOHTHbIX, PEMMIAaMEHTHBIX U UHBIX paboT, B XOA4Ee KOTOpPbIX BO-
Ja crnvBaeTcs U3 TpyGonpoBofa, PeKOMEeHOYeTCs OTKIoYaTb pacXofoMep OT BHeELL-
HMUX PErucTPUPYIOLLMX YCTPOWUCTB M MOAKMYaTb K HUM TOMbKO MOCME TOro, Kak
TpyGonposoZ GyaeT 3anosiHeH BOLOW.

2.5. IEMOHTAX PACXOOOMEPA

[eMoHTax pacxofomepa Afsi OTNPaBKM €ro Ha Mepuoauyeckyro MoBepky, nmbo
PEMOHT HEOOXOAMMO NMPOBOAUTL B CEAYOLEM MOPSAKE:
= CHATb U3ObLITOYHOE AaBneHne B TpPybOMpoBoAe M CrMTb BOAY M3 yvacTka Tpyobo-
npoBoaa, Ha KOTOPOM CMOHTUPOBAH pacxo4oMep;
= OTKMOYNUTL JINHUIO/ITIMHUN CBA3N C BHELLHUMU PErMCTPUPYIOLLMMU YCTPONCTBAMU;
= IEMOHTUPOBATbL pacxodomep, cneaya ykasanvam CMA®.407251.004 NM;
" YCTAHOBUTb MOHTaXHYIO BCTaBKy Ha MECTO JAEMOHTMPOBAHHOIO pacxoJoMepa, py-
koBoAcTBYyACh ykadaHuam CMA®.407251.004 M (pasgenos 3.5, 3.6);
= Mlocrie YyCTaHOBKM MOHTa)XHOW BCTaBKM MOAaThb B TpybOonpoBoa paboyee oaBneHue
1 BMU3yaribHO NPOBEPUTL TPYOONPOBOA HA FEPMETUYHOCTD;
* 1PU NONOXUTENBHOM pe3yrbTaTe NPOBEPKM BO30OHOBUTL paboTy cUCTEMBI.

Mepen oTnpaBKkoW pacxodoMepa Ha MOBEPKY UMM PEMOHT, MPOU3BECTM OYUCTKY
NPOTOYHOW YacTV NepBMYHOrO NpeobpasoBaTtens Npubopa OT OTNOXKEHWUA, BO3HUKLLNX
B Nnpouecce aKcnnyatauum.

3. TEXHUYECKOE OBCJTYXKUBAHUE

TexHudeckoe obCnyxvBaHWe pacxogoMepa MPOBOAMTCS B LENAX COXpaHeHus
METPOSIOMMYECKNX M HOPMUPYEMbIX TEXHUYECKNX XapaKTepucTUK npmbopa u BkoyaeT
B cebsi crneaytowme Buabl pabor:
= BHELUHWI NEPUOAMNYECKUIN OCMOTP;
" NepUOAMNYECKYIO NMOBEPKY;
= KOHCEpBaLMo pacxofomepa.

Mpwv BHelIHeM neproanyeckoMm oCcMOTpe NpoBepsieTcs:
" KOMMMNEKTHOCTb pacxogomMepa B COOTBETCTBUM C Of;
" OTCYTCTBME Ha KOpMyce pacxofomepa BUAMMBIX MEXaHWYeCKMX MOBPEeXAeHUA B
BMOE CKOJIOB U BMSITWH, a Takke CrefoB Koppo3un/paspyLleHns Matepuanos, U3 Ko-
TOPbIX N3rOTOBIIEH PACXOA0MED;
" MapKMpOBOYHble 0603HAYEHNS AOIMKHBI OblTb YETKUMU, NIErKO YTAeMbIMU;
" HanM4Me 1 LenoCcTHOCTL MNOM6 v KNenm, NnpeaycMoTpeHHbIx O[;
" COCTOSIHME 3MNEKTPUYECKUX COeAVMHEHW NpoBOAOB 3a3emneHns ¢ kopnycom [M1
pacxofgomepa u Tpybonposoaa;
" COCTOSIHWE NPOBOAHbIX JINHUIA CBA3W C BHELUHUMW YCTPONCTBaMU;
" COOTBETCTBME peasbHbIX YCMOBUIA 3KCNyaTaumm 3asBeHHbIM 3KCMyaTaLUoHHbIM
N TEXHUYECKUM XapaKTepucTukam pacxogomepa.

Ocoboe BHUMaHWe HEOBXOAMMO YAEenATb KOHTPOMK TEXHOMOrMYeckux napamert-
poB, B YAaCTHOCTM TemnepaTtype v dasrneHunto paboven cpedbl B Tpybonposode, 1 He
JonyckaTb PeXWMOB 3KCMyaTaumm, crnocobCTBYOLWMX BO3HUKHOBEHUIO SIBIIEHUS Ka-
BUTauUMn (0bpasoBaHWio B BoAe MOSIOCTEN, 3anOfHEHHbIX ra3oM, napoMm UM nx cme-
Cbl0). Bbixoa aKkcnnyaTauMOHHbIX MapamMeTpoB 3a rPaHuLbl 3asiBIEHHbIX TEXHUYECKUX
XapaKTepucTUK pacxofaoMepa, NPUBOAWT K YBENUYEHWIO MOrPeLUHOCTU U3MEpPEHUN
npubopa.

Pacxogomepbi-cuetunku KAPAT-523-A
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[MepuoanyHOCTb BHELLHEro OCMOTpa 3aBUCUT OT YCIOBUIM 3KCMyaTauum n onpe-
aensieTca npeanpusiTueM, BeAyLMM TeXHUYeckoe obcnyxunBaHme yana yyeTa, no co-
rNacoBaHMIO C SKCMTyaTUPYHOLLIEN OpraHn3aLmnen.

Mepuoanyeckasi noBepka NPoOM3BOAUTCS B COOTBETCTBUM C pasdenom 4 HacTosi-
LLIero pykoBOACTBA.

KoHcepBaums pacxogomepa OCYLLECTBSAETCA Npy AeMOHTaxe npubopa ¢ oobek-
Ta Onsa NpoAOSHKMTENBHOrO XpaHeHus. lMpu KoHcepBauuym HEOOXOAMMO YCTPaHUTb
cneabl Bo3gencTaust Boabl Ha MY IM1, nocne yero yctaHoBuTb Ha MM 3arnyLwukuy.

XpaHeHue pacxogoMepa Npou3BOAUTCS B COOTBETCTBUM C TPeOOBaHUSIMM, U3MO-
>KeHHbIMU B pasgene 6 pykoBOACTBaA.

B cnyyae oTkasa pacxogomMepa U HEBO3MOXHOCTU YCTPaHEHMST HEUCMNPaBHOCTU Ha
MecCTe 3KcrnnyaTtaumm, pacxogoMep HeoOXoaMMO OEMOHTMPOBATL U OTNPaBUTL B pe-
MOHT, @ Ha ero MecTo ycTaHoBMTb MB COOTBETCTBYIOLLENO pasmMepa.

4. NOBEPKA

Pacxonomepbl nognexat NepBUYHON U NEPUOONYECKO NOBEPKE.

WHTepBan mexay noBepkamu, MeTovka NMOBEPKW YCTAHABIMBAKOTCS B COOTBET-
CTBMWM C TMOPSIAKOM YCTAHOBMEHMSI M U3MEHEHWS WHTepBana Mexay noBepkamu
CPEACTB M3MEpPEeHUiA, YCTaHOBMEHMS!, OTMEHbI METOAMK NMOBEPKU U BHECEHUST U3MEHE-
HWUI B HWX, NPEAYCMOTPEHHbIX YacTblo 7 cTaTbu 12 PepepanbHoro 3akoHa Ne 102-P3.

Mpy HapyLlweHUn LenocTHOCTU MNOMObl C HAHECEHHBIM 3HAaKOM MOBEPKU pe3yrib-
TaTbl NOBEPKM CUNTAIOTCSA HEAEWCTBUTENBHBIMU.

5. PEMOHT

B cnyyae BbIxoda pacxogoMepa M3 CTPOsi, ero PEMOHT NMPOM3BOANUTCS TONbKO Ha
NpeanpUATUN-U3roToBUTENE UMW B aBTOPU3OBaHHOM CEPBUCHOM LIEHTPE.

Mpu oTnpaBke pacxodomMepa B PEMOHT BMECTE C HUM [AOJIKHbI ObiTb OTNpaBeHbI
criegytoLmne conpoBoaUTENbHbIE AOKYMEHTbI:
" peKknamMaLuMoHHbIN akT C ONMCaHMEM XapakTepa HEUCNPABHOCTY U €€ MPOSIBNEHNUSX
(o6pasel, peknamaumoHHOro akta npeactaeneH B MNpunoxeHun b nacnopTta pacxo-
Aomepa);
= nacnopt pacxogomepa CMA® 407251.004 NC, no BO3MOXHOCTH.

6. TPAHCNMOPTUPOBAHUE U XPAHEHUE

Pacxogomepbl B ynakoBke NpeanpusiTUS-U3roTOBUTENS TPaHCMOPTUPYTCA Ha
ntobble paccTosiHWA Npu cobrmogeHn cneayroLwmx TpeboBaHun:
= TPaHCNOPTMPOBAHME MO XENe3HOW A0opore AOMKHO MPOM3BOAUTLCHA B KPbITbIX Yu-
CTbIX BaroHax;
= [PV NEpPeBO3Ke OTKPbITbIM aBTOTPAHCNOPTOM ALWMKU C Npubopamu AOMKHbI ObiTb
NOKPbIThI Bpe3eHToM;

" PV NepeBO3ke BO3QYLUHLIM TPAHCMOPTOM SALWMKMA C Mpubopamy OOMKHbI pasme-
LWaTbCs B repMETUYHbIX OTannnBaemblx OTCeKax;

" NPV NepeBo3Ke BOAHLIM TPAHCMOPTOM SLUMKM C NpMbopamMmn AOMKHbLI pa3MeLLaTbes
B CYXOM TpIOMeE.

PasmelleHne n kpenneHve SLMKOB C pacxofoMepaMn Ha TPaHCMOPTHLIX CPea-
cTBax AOIMKHO obecneyrBaTh YCTONYMBOE NOMOXEHNE B MyTU, OTCYTCTBUE CMELLEHNI
W yaapoB Apyr o0 Apyra, a TaKkke O CTeHKM TPaHCMopTHbLIX cpeacTs. Bo Bpems TpaHc-
NMopTUPOBAHNA W MOrPY304HO-PA3rpy304HbIX paboT TpaHcrnopTHas Tapa He AoSkHa
noABepraTbCa peskuM yaapam v nNpsiMoMy BO3OEVCTBMIO aTMOCHEPHBLIX 0CaAKoB U
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nbinu. YCrnoBus TpaHCNopPTUPOBaHUSI AOMKHbI COOTBETCTBOBATL YCIOBUSM XPaHEHUS
3 no FOCT 15150-69 npu Temnepatype He Huxe MuHyc 25 °C.

XpaHeHne pacxo4oMepPOB OCYLLECTBIATLCA B TPAHCMOPTHOWM Tape unm B yNakoBKe
N3roTOBUTENS B CKITAACKMX MOMELLEHMSAX NPU OTCYTCTBUM B HUX MbINX, NApOB KMUCHOT,
LenoYyen 1 arpeccuBHbIX ra3os, no ycrosusm xpaHeHust 3 no FOCT 15150-69, npu
TemnepaType OKpyXatoLlern cpeapbl He Hke MuHyc 25 °C.

MocTaBnsiemast aKkcnnyaTauMoOHHas LOKYMEHTaUMsi XpaHUTCs BMecTe ¢ npubopa-
MU.

7. YTUIN3ALUNA

Pacxogomepbl He coaepkaT B CBOEN KOHCTPYKUMW OparoueHHbIX MeTansos, a
TaKke MaTepuanoB W BellecTs, TPeOYIOLWMX creunanbHblX MeTOA0B yTunusauum v
npeacTaBnALLMX ONACHOCTb AN XU3HU MoAeN.

Mo BblpaboTke pecypca 3KcniyaTupylolwas opraHn3auusi OCcyLecTBnsSieT Mepo-
NpUATMS MO MNOArOTOBKE U OTMPABKE U3OENWUI Ha yTUIM3aumio. YTUnmusaums pacxomo-
MEPOB OCYLLECTBISIETCH OTAENbHO MO rpynnam maTepuarioB B COOTBETCTBUM C
Tabnuuen 15.

Tabnuua 15 — Ymunusupyembie Mamepuarbi

MaTepuan yTunusupyemo-

YTunusupyembin anemMeHT

ro ayieMeHTa

Cnoco6 ytunusaumm

OneKkTpoHHbIN mogyru (UB,
KB)

TekcTonuTt, Medb, ANek-
TPOHHbIE€ KOMMOHEHTbI

MepepaboTka
neyaTHbIX nnaT

OneMeHT nuTaHus

Jutuin n TMOHMN-xNopug,

MepepaboTka NUTNEBbLIX
3MEeMeHTOB

KOMMyHVIKaLI,MOHHbIe kabenu

Menab, CUNUKOH,
¢Toponnact

MepepaboTka kabenen

Kopnyc 1M1

J1aTyHb,
HepxxaBetoLas ctanb

Mepennaska

Kopnyca Vb, Kb, gatunkos
nan

ABC, PC, PPS

MepepaboTka nnactuka

YnakoBka

KapToH

MNepepaboTka MakynaTypbl

Pacxogomepbi-cuetunku KAPAT-523-A
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NPUNOXEHUE A — PEKOMEHOALIMX MO YCTAHOBKE PACXOOOMEPOB

Pacxogomepbl MOHTUPYIOTCS Ha HAKMOHHbIX, BEPTUKANbHbIX Y FOPU3OHTaNbHbIX
TpybonpoBogax, pucyHok A.1, npu cobniogeHnm ycrnoBmin n orpaHUYEHUn, yKkadaHHbIX
B pasgene 2.2 NHCTpyKummn no moHTaxy CMA®.407251.004 NM.

PucyHok A.1 — PekoMmeHayemas yCcTaHOBKa pacxooMepa B Tpybonposo

PucyHok A.2 — PekomeHayemas opueHTaumsa Ob pacxogomepa npn MOHTaxe B
rOpU3oHTanbHbIE Y HaKMoOHHbIe Tpybonposoabl

HMNO KAPAT www.karat-npo.com



Anwmarbl (727)345-47-04
AHrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
AcTpaxaHb (8512)99-46-04
BapHayr (3852)73-04-60
Benropop (4722)40-23-64
BnaroselyeHck (4162)22-76-07
BpsHck (4832)59-03-52
BnapawusocTok (423)249-28-31
Bnaaukaskas (8672)28-90-48
Bnapumup (4922)49-43-18
Bonrorpap (844)278-03-48
Bororaa (8172)26-41-59
BopoHex (473)204-51-73
EkartepuHbypr (343)384-55-89

Poccus +7(495)268-04-70

Mo Bonpocam

WBaHoBo (4932)77-34-06
Wxesck (3412)26-03-58
WpkyTck (395)279-98-46
KasaHb (843)206-01-48
Kanunurpap (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KonomHa (4966)23-41-49
KocTpoma (4942)77-07-48
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
KypraH (3522)50-90-47
Tvneuk (4742)52-20-81

KasaxcraH +(727)345-47-04

npoaax v noaaepkku obpatlanTechs:

Marnutoropck (3519)55-03-13
Mockea (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41
HwxHuii Hosropop (831)429-08-12

HoBoky3HeLik (3843)20-46-81
Hos6pbck (3496)41-32-12
HoBocwubupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42
OpeHGypr (3532)37-68-04
MeHsa (8412)22-31-16
MeTposaBoack (8142)55-98-37
Mckos (8112)59-10-37

Mepwmb (342)205-81-47

Benapycb +(375)257-127-884

PocroB-Ha-[loHy (863)308-18-15
PszaHb (4912)46-61-64
Camapa (846)206-03-16

CankT-TNeTepbypr (812)309-46-40

Capartos (845)249-38-78
CeacTononb (8692)22-31-93
CapaHck (8342)22-96-24
Cumdbeponons (3652)67-13-56
CmoneHck (4812)29-41-54
Coun (862)225-72-31
Craponons (8652)20-65-13
CypryT (3462)77-98-35
CoblIkTbiBKap (8212)25-95-17
Tam6oB (4752)50-40-97
Teepb (4822)63-31-35

V3bekvcTan +998(71)205-18-59

an.novta: kat@nt-rt.ru || cant: https://karat.nt-rt.ru/

TonbsaTTn (8482)63-91-07
Tomck (3822)98-41-53
Tyna (4872)33-79-87
TiomeHb (3452)66-21-18
YnbsiHoBCK (8422)24-23-59
YnaH-Yas (3012)59-97-51
Yeha (347)229-48-12
Xa6aposck (4212)92-98-04
Yebokcape! (8352)28-53-07
YensbuHck (351)202-03-61
Yepenosel, (8202)49-02-64
Yura (3022)38-34-83
SkyTck (4112)23-90-97
Apocnaenb (4852)69-52-93

Kupruausa +996(312)96-26-47
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