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ApxaHrenbck (8182)63-90-72
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BopoHex (473)204-51-73
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Poccus +7(495)268-04-70

Pacxooomepbl KAPAT-523-C

PyKOBO,D,CTBO Nno 3KCryartaunn

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
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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
OpeHbypr (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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BBEEHUE

Pacxopgomepsbl-cuetunkn KAPAT-523 paspaboTtaHnbl u npousogarca OO0 HIM
«YpantexHornorusi».

UckniountenbHoe npaso HIM  «YpantexHonorusi» Ha [JaHHylo pa3paboTky
3awuuaeTcsa 3akoHoM Poccuiickon ®egepaumum.

BocnpounseeneHue nobbivMmn cnocobammu pacxogomepoB-cyeTuymkoB KAPAT-523 u
(Mnn) MX KOMNOHEHTOB (BHELUHEro BWAA, KOHCTPYKTUBHbLIX PELUEeHWI, NPorpamMmmHOro
obecneyeHnst) MOXeT OCYLLECTBAATLCA TONbKO Mo nuueHsun HIM «YpantexHono-
rmsy.

CsepneHusa 06 ytBepxaeHun tuna Pacxogomepsbl-cHéTumnkn KAPAT-523 BHeCEHbI
B ®eaepanbHbI MHOPMALMOHHBIN hoHA No obecneveHnio eanHCTBa N3MEPEHNIA.
HacTtoswee pykoBoACTBO NO 3KCnnyaTauuym pacnpocTpaHseTcsa Ha mogudumka-

unio «C» pacxogomepoB-cueTumkoB KAPAT-523 1 npegHasHavaeTcs ansg nsyyeHus
nX ycTponcTea, paboTbl 1 aKcnnyaTauun.
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CMUCOK NCMONb3YEMbIX COKPALLEHUA N OBO3HAYEHUIA

Oy — Tunopasmep pacxogomepa unv guameTp YCIOBHOIO NpPoxoaa;

Kb —  KOMMYHUKaLUMOHHBIW Grok;

KO — KOHCTpYKTOpCKasi AOKyMEHTaUus;

KC — KOHTPOSbHas CyMMa;

ne —  M3MEepUTENbHbIN BIOK;

MB — MOHTaXHasi BCTaBKa;

MO - nporpammHoe obecneyeHue;

MM - nepBu4YHbLIK Npeobpa3oBaTenb pacxoaa;

nc — nacnopTt npunbopa;

ny — MNpOTOYHAas YacTb NEPBUYHOIO Npeobpa3oBaTtens pacxoaa;

P23 — PYKOBOACTBO MO 3KcnnyaTaumu;

CU - cpencTBo nsamepeHuis;

TY — TexXHW4Yeckue ycriosus;

9B - 9nekTpoHHbIN 6ok

9 - aKkcnnyaTauMoHHasi OKYMeHTauus;

BC - ropsiuee BogocHabxeHue (cucTema, noacvctema, Tpy6onposon);

XKW - xupgkokpucTannuyeckuin HamkaTop;

KMY — KomnnekT MOHTaXHbIX YacTen;

N3N - nbe3oanekTpuyeckuii npeobpasoBaTtens;

XBC - xonogHoe BogocHaGxeHue (cuctema, nogcucrema, Tpybonposog);

IrDA  — nopT nHppakpacHOro oNnTU4eCcKoro MHTepgenca;

Omin — MMWHMManbHbIVA Npegen U3MepeHns pacxoaa;

gt — nepexofgHoe 3HayeHne pacxofa (M3MeHsieTcs Jonyckaemas norpel-
HOCTb);

Onom — HOMWHaNbHOE 3HAYeHNe Pacxoaa;

Omax — MakcuMarbHbI Npeaen U3MepeHusl pacxoaa;

y/3 —  YNbTPa3BYKOBOW (Hanpumep, CUrHan/uMmnynsc);

4y — YMCNOUMMYNbCHBIA (HanpUMep, BXOA/BbIXOA UMK curHan);

alm  — anekTpomarHuTHas (Hanpumep, COBMECTUMOCTb).

OHEPIOKabuHeTr — nporpammHo-annapaTtHas nnatgopMa Aans obecneyeHus

noTpebHOCTEN KOMMEPYECKOrO U TEXHOMOrMYecKoro yyéta
3HEPropecypcoB pPUANYECKUX U Pusnyeckmx nuuy (no Bo-
npocamM MOAKMIOYEHUsI U HacTpoOWKkuM obpallanTech crnyxoy
TexHuveckon nogaepxku KAPAT).

Pacxopgomepbl-cuetumkn KAPAT-523-C
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1. ONMNCAHUE N PABOTA
1.1 HASHAYEHUE U OBNNACTb NPUMEHEHUA

Pacxogomepsbl-cuétunkn KAPAT-523 mogndukaumm C (ganee — pacxogomepbi
unu npubopbl) npegHasHaveHbl AN uaMepeHnss oO6bEMHOro pacxoga M obbéma
BoAbl (paboyei cpeabl) B 3amnofHEHHbLIX HAaNopHbIX TpybonpoBoaax.

Pacxogomepbl NMPUMEHSAIOTCA B YCMOBUSAX KPYTMOCYTOYHOW 3KCMyataumum Ha
obbektax KKX 1 NpOMBIWNEHHOCTM Ha  MMEKWUX pPUCK  3aTOMMeHus
(saTannuBaembIx) 1 He 3aTannuBaembix O6bEKTax B KavyecTse:

" aBTOHOMHbIX M3MepuUTenbHbIX npeobpa3oBaTteneit pacxona/CY4ETYMKOB BOAPI,
cYeTyMKoB BOAbI B cucTemax xornogHoro (XBC) u ropsiyero (FBC) BogocHabxeHus;

* n3mepuTenbHbIX NpeobpasoBaTenen (4aTyMKoB) pacxoda WM CHETYMKOB BOAb,
BXOASILLMX B COCTaB:

" TENMNOCYETUUKOB;

" N3MepUTENbHbIX KOMMMEKCOB;

= y3110B KOMMEPYECKOro 1 TeXHOMNorMyeckoro y4éra tennosom aHepruu, NBC,

XBC;

" aBTOMaTu3MpOBaHHbIX UHOPMAaLMOHHO-N3MEPUTENBHBIX CUCTEM;

" CMCTEM KOHTPOISA U PErynMpoBaHNsi TEXHONOMMYECKMX NPOLLECCOB.
1.2. KOHCTPYKTUBHOE UCMNONMHEHUE

Pacxogomepsl BbinyckatoTcs B cooTBeTcTBUM ¢ TY 26.51.63-028-32277111-2024,
npeacTaensloT  cobo  MUKPOMPOLIECCOPHbIE  M3MEPUTENbHO-BLIYUCIIN-TENBHBIE
YCTPOWCTBA C PasnUYHbIMU BUAAMU BbIXOOHbLIX CUIHaroB, KOTOpPblE COOTBETCTBYIOT
TpeboBanuam cepun FTOCT P EH 1434-2011 (Npu uCNOnb30oBaHWM BCTaBOK-
apantepoB), FTOCT P 50193.1-92, TOCT P 51649-2014, TOCT P 52931-2008 B
yacTu ucrnonHeHus Tpebosanuin TY n K.

Pacxogomepbl Mmoandukaumm «C» nmetot cneaytowime obLime xapakTepucTukn:
* O[JMHaKOBYIO CTeneHb 3awnTbl Npnbopa oT BoAbl U NbInu;
* npou3BoadAT usmepeHue (06bLEMHOro pacxoaa, obbLéma Bofbl):
* MPSIMOro NOTOKa C HOPMUPOBAHHLIMUW NpeAenamMmu NorpeLIHOCTH;
= 06paTHOro NOTOKa C HEHOPMMPOBAHHLIMU NpedenamMmun NorpeLLHOCTY;
= obecneymBaloT nepegavy N3MepuUTENbHbIX CUTHAMNOB (OaHHbIX);
* Ha BHELUHWE perucTpypytoLne ycTporucTea NnocpeacTBOM:
" nepefayu 4/u curHanoB Yepes MMMYIbCHbIe BbIXoAbl Npubopa;
= opHoro u3 nHtepdericos obmeHa (RS-485, M-Bus, LoRaWAN, NBIloT);
* NyTéM BM3yanbHOro 0TobpaxeHns AaHHbIX Ha akpaHe XKKU;

Ha Bce nNpmbopkl yCTaHOBMEH MOPT onTudeckoro uHtepderica IrDA, ncnonbsyemsbin
Kak pe3epBHbIN KaHan ynpasreHnst U NpoYTEHUSA apXxuBa;

" Hanunyne BCTPOEHHOro UCTOYHUKa NUTaHUA.

Moaudunkaumsa «C» BbinyckaeTca B UCMOMHEHUSAX, KOTOPbIE OTNNYaTCA:
= Tunopasmepamu — [ly kopnyca nepeuyHOro npeobpasoBaTtens v yCTaHOBOYHbIMU
pasmepamu;
= Marepuvanom NpPOTOYHOM YacTu:
= ly (20 - 80) — naTyHs;
= [ly100 — HepxaBetoLwas crarnkb;
* 9remMeHTamy MOHTaxa B TPyOOMpoBOA — LWTYLEePHbIMU UNK donaHLEeBbIMY;
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* TMnamu uHtepdericos cesa3n (RS-485, M-Bus, LoRaWAN, NBIoT);
= Krnaccamu TOYHOCTH;

* QuanasoHamu TemnepaTypbl paboyen cpedbl;

* BWOM OCHOBHOIO UCTOYHMKA MUTAHUS.

Pacxogomep KOHCTPYKTMBHO COCTOMUT M3 nepBuYHOro npeobpasosatens (M)
pacxoga n anekTpoHHoro 6noka (3B). 3b npeacraenseT cobor nporpammMmmpyemoe
N3MEePUTENbHO-BbIYUCIIUTENBHOE  YCTPOWCTBO, COCTOsILLEE W3  WU3MEpUTENbHOrO
6rnoka (MB) wu  kommyHukaumoHHoro  6roka  (KB). W3veputenbHbii U
KOMMYHUKaLUMOHHBIN BroKn HaxoAsaTCca B pasHbiX 3alMTHbIX obornoykax (koprycax),
3NEKTPUYECKN COEAMHEHHBIX Mexay cobol coeguHuTenbHbIM kabenem. 3awutHas
o6onoyka (Kopnyc) nameputensHoro 6noka coctaBnseT eanHoe Lieroe ¢ NepBUYHbIM
npeobpasoBaTtenem. 3awmtHas obonoyka (KOpnyc) KOMMYHWKaUMOHHOro 6roka
MOXET MEXaHWYEeCKU MNPUCOEAUHSATLCS K KOprycy W3MepuTenbHoro 6roka, wnu
yCTaHaBnNuBaTbCA OTAENbHO B Npeaenax ANvHbl COeAMHUTENBHOro kabens.

Mpumep 0603Ha4eHNs pacxogoMepoB B TEXHUYECKON AOKYMEHTaLmm:
KAPAT-523 - € - CN - 50 - 1 - T150 - HN - RS

1 2 3 4 5 6 7 8
1 - O6o3HayeHne mogenbHoro psiga pacxogomepoe — KAPAT-523.
2 — Mopgudukauus —C— IP65/IP68 — C — kabenb mexay Vb n Kb 6e3 pasbéma;
kabenb mexay Vb n Kb ¢ pasbémom
— Cp_
IP68.
3 — VlcnonHeHue kopnyca anekTpoHHoro 6noka — CM— cnnur.
4 - Twnopaswvep, vum - ly - 20, 25, 32, 40, 50, 65, 80, 100.
5 — Knacc TouHocTH - 1 - cmoTpute Tabnuuy 3;
— 2 - cmoTpute Tabnuuy 3.
6 - [Ouana3oH Temnepatypbl paboyen cpeapl, °C — T90 - ot 0 go 90;
— T150 — ot 0 go 150.
7 _ OCHOBHOW UCTOYHUK — HIM — BHELWHWIA NCTOYHUK NUTAHUS;
nutaHusa — Bl — BCTPOEHHbIV MCTOYHMK NUTaHKS.
8 — Tun — RS - unHTepderic RS-485 n nMnynbCHbIV BbIXOA;
YyCTaHOBIEHHOIO — MB - unHTepderic M-Bus 1 MMnyrbCHbLIN BbIXOS;

uHTepdenca obmeHa — LW — pagmonHTepdeiic LoRaWAN;
— NB - paguouHTepdenc NBIoT;
— WB - vmMnynbCHbIV BbIXOA.
BasoBoe ncnonHeHne mogudukaummn «C» BkoyaeT B cebsi:
= [Ba 4/v BbIXOAA (C ONTPOHHOW ranbBaHNYECKON) Pa3BSA3KOW;
" MOPT ONTUYECKOro MHppakpacHoro nHtepderica IrDA;
" XMOKOKPUCTaNNINYECKUN MHANKATOPHbLIN ANCTINEN.
BHelHWA BUA pacxofomMepoB NpeAcTaBneH Ha pucyHke 1.

“ Pacxopgomepbl-cuetumkn KAPAT-523-C
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1 — nameputeneHbii 610k (MB); 2 — KOMMyHUKaLMOHHLIN 6ok (KB); 3 — npoToyHas
yacTb (ot Oy20 mo [Oy40 noa wryuepHoe coeavHenue, ot Oy50 go [Oy100 nog
dnaHueBoe coeavHeHue); 4 — MapkupoBka pacxogomepa; 5 — kabenb
COeaNHUTENbHbIV (3NEKTPUYECKN COEANHAET N3MEPUTENbHBIA U KOMMYHUKALMOHHbIN
6noku); 6 — kabernb KOMMYHUKaLMOHHBIN (06ecneunBaeT NogkMNoYeHe: NPOBOAHOIO
nHTepderica obMeHa, YNCNOUMMYMbCHBLIX BLIXOAOB, BHELLHErO MCTOYHUKA NUTaHUS)

PucyHok 1 — BHewHul 8ud pacxodomepos

1.3. SKCMNYATALIMOHHbIE XAPAKTEPUCTUKHN

1.3.1. TEXHUWYECKHUE U METPOJIOr'MYECKUE XAPAKTEPUCTUKU

PaCXO,D,OMepr UMEKT YCTAHOBJIEHHble TEeXHU4Yeckme u MeTponorndyeckue
XapaKTepUCTUKKN, KOTOpble NpeacTaBlieHbl HUXeE.

Tabnuuya 1 — [uana3oHbl UsMepeHuUs pacxoda U 8ec UMY bCca

3HaueHns n3MepeHUs pacxopa, m3/u: -
Moau- | Dy, nopor umnyneca,
dvkaums | Mm | yysctButens | Qgmin qt Qnom | Qmax )
-HOCTM
20 0,016 0,025 0,05 2,5 5,0 10,0
25 0,024 0,035 0,07 3,5 7,0 10,0
32 0,040 0,060 0,12 6,0 12,0 10,0
c 40 0,066 0,100 0,20 10,0 20,0 10,0
50 0,100 0,150 0,30 15,0 30,0 10,0
65 0,170 0,250 0,50 25,0 50,0 100,0
80 0,260 0,400 0,80 40,0 80,0 100,0
100 0,400 0,600 1,00 60,0 120,0 100,0

) — Mo npeaBapuTenbHOMY 3aKady BO3MOXHa yYCTaHOBKa ApYroro Beca umnysbca

EMKOCTb MHOMKATOPHOrO YCTPOWCTBa pacxodoMepa cocTaenseT 99999,999 m3,
LieHa HavMeHbLUEro AeneHust cyeTHoro yctpouctaea — 0,0001 m3.
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Tabnuua 2 — abapumHbie pasmepbl U Macca

Moaun- | Ay, Fa6apuTHble pa3Mepbl, MM, He Gonee: Macca, kr,
dukaumus | mm AnNVHa WMpUHa BbICOTa He Gonee

20 190 100 140 1,5

25 200 100 140 1,6

32 200 100 145 1,7

40 220 100 155 2,6

C 50 220 125 195 5,8

65 220 160 217 7,5

80 220 160 217 8,6

100 250 215 375 14,0

Ta6nuya 3 — lNpedesnbi donyckaemol omHocuUmMeribHoU rnoepewHocmu npu
usmepeHusix 06bEMHO20 pacxoda u 0bbéma

Ouana3zoH Mpepenbl AonyckaeMon OTHOCUTESbHOM NOrpeLtHOCTH
UaMepeHus npu uamepeHnsax o6 LEMHOro pacxoaa u o6éma, %
pacxona Knacc ToYHocTH 1 Knacc TOYHOCTH 2
OT (t A0 Qmax +1,0 +2,0
OT Qmin A0 qt" 2,0 +5,0

) — Uckniovas 3HaYeHe BeNMUuHbI

Pacxogomepbl coxpaHsitoT paboTocnocobHOCTb MpY U3GLITOYHOM [aBreHun B
Tpybonposoge no 1,6 MlMNa BKMOUMTENBLHO.

Pacxogomepbl COXpaHsloT repMeTUYHOCTb MPOTOYHOM YacTu (rMOpaBrnYecKyto
NPOYHOCTL) NPU N30LITOYHOM AaBrieHnn 4o 2,5 MIMa BKNoUnTENbHO.

Mpn pabote pacxogomepoB AasneHne Ha Bbixoge w3 [N gomkHO ObiTb He
MeHee:
= 0,05 MINa — gna Tunopasmepos [y20, Oy25, Ay32;
= 0,1 MlMa — gna Tunopasmepos Ay40, Ay50, Oy65, [Qy80, dy100.

OnvHa coegnHutensbHoro kabens (nosvumst 5, puc. 1) — He meHee 2,3 M (no
3akazy 5,0 m). Kabenb MOXeT BbINyCKaTbCA C COEOUHUTENbHLIM Pa3bEMOM,
nMerLWwmnm cTeneHb 3awmnTel IP68, 4To nossonseT nomeljatb KOMMYHWKALMOHHBIN
6nok pacxogomepa B 3alWUTHYO OOOMOYKY (Hampumep, MOHTaXHbIA LiKad) co
cTeneHbio 3awmuThl IP68.

[nvuHa KOMMyHMKauMOHHOro kabens (nosuuusa 6, puc. 1) — He meHee 1,3 M (Mo
3akasy 5,0 m).

Ha kopnyce MMM KOHCTPYKUMOHHO NpedycMOTpeHa BO3MOXHOCTb YCTaHOBKU
KNeMM 3aLMTHOrO 3a3eMrieHus Npu MOoHTaxe npubopa B TpyGonposoa,.

CrteneHb 3awWmTbl kopnyca npubopa oT nonagaHus nobinv 1 Boabl, FTOCT 14254-
2015:

= KOpnyc NepBM4HOro NnpeobpasoBaTtens u kopnyc nameputensHoro 6noka — IP68;
= KOPMNyC KOMMYHWUKaLMOHHOTO 6noka — IP65.

n Pacxopgomepbl-cuetumkn KAPAT-523-C



Pepakuusa 1.1, ronb 2025 | CMA®.407251.004-03 P9

1.3.2. TMOPABJIIUMECKUE XAPAKTEPUCTUKU
[Motepn paBneHus cootBeTcTBYOT pasgeny 6.19 TOCT P EH 1434-4-2011 ¢

napameTpamu, onpegenéHHbimm pasgenom 6 NTOCT P 50193.1-92 He 6onee 0,063 MMMa.
padvkm noTepb AaBnNeHus nNo TMnopasmepam N3o6paxeHbl Ha PUCYHKe 2.

PucyHok 2 — Homozgpamma nomeps OasrneHus 0rsi pacxodomepos
1.3.3. XAPAKTEPUCTUKU INEKTPOMUTAHUA
MutaHne npubOPOB OCYyLLECTBMASIETCA OT BHELWHEro WwunuM BCTPOEHHOro
NCTOYHMKA:

* BHELUHUA WCTOYHMK MUTAHUS MCMONb3yeTcsl ANs pacXxodoMepPOB C MPOBOAHLIMMU
MHTEpdencamm oOOMeHa, BCTPOEHHbI WUCTOYHUK MUTAHUS YyCTaHaBNMBaeTCsa Mo
YMOMYaHUO, OrpaHMYeHUi i Mo 4actoTe U MNPOAOIHKUTENBHOCTU CEaHCOB CBSA3MW
MHTEpdencoB obMeHa ¢ Npubopamn BEPXHErO YPOBHS HET;

® BCTPOEHHbIN WUCTOMHUK  MWUTaHWs  yCTaHaBnuBaeTcs B npubopbl  C
paguounHTepdencamm, B 3TOM crnydae criegyeT NpuaepXmBaTbCsa OrpaHUYeHui no
YacToTe M NPOAOIHKUTENBHOCTU CEAaHCOB CBA3M:

= LoRaWAN — He Gornee 2-x ceaHCOB CBSA3U B [1€Hb;
= NBloT — He bonee 1-ro ceaHca cBSI3n B CEMb JHEN.

XapakTepucTuky SNeKTponuTaHusl NpueBeaeHsl B Tabnuue 4.
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Tabnuya 4 — Xapakmepucmuku UCMOYHUKO8 3/IeKmponumaHusi

HanmeHoBaHMe xapaKTepucTUKu 3HaueHue

BCTpOGHHbIVI NCTOYHVK NUTaHWSI MOCTOSIHHOTO Toka:")

- NIMTUEBBIN ANEMEHT NUTaHNA HanpsxeHnem, B ot 3,4 0o 3,8
BHELLUHUIA UCTOYHUK NMUTAHUSI NOCTOSIHHOMO Toka:2

- BbIXOAHOE CTabunuanpoBaHHoe HanpshkeHue, B oT 8 go 22
- TOK Harpysku, MA, He MeHee 100

1) — ycraHaBnMBaeTCs BHYTPY KOPMyca KOMMYHUKaLMOHHOTO 6rioka.

2) — pEKOMEeHAYIOTCH K UCMOSb30BaHUI0 UCTOYHUKM C CEPTUUKATOM COOTBETCTBUS
TpeboBaHuAM cTaHOapTOB Mo anekTpobesonacHoctn no FOCT IEC 60065-2013
(FOCT P M3K 60065-2002) n a/m coBmecTtumocTth no MOCT 51318.14.1-2006

Mpu OTKMOYEHNM BHELUHEro MCTOYHMKA MUTaHWMS pacxodoMep aBTOMaTUYECKU
nepexoauMT Ha paboTy OT BCTPOEHHOTO WCTOYHMKA, NpUM 3STOM MNPOBOAHLIE
uHTEepdercel obmeHa nepecTalwT QYHKUMOHMPOBaTb, W3MepsSeMble [AaHHble
oTobpaxatotcs Ha XKW pacxopomepa u MoryT nepefaBaTbCsi MO OMTUYECKOMY
nHTepdgency IrDA.

1.3.4. XAPAKTEPUCTUKN PABOYEN CPE[bI

B kauectBe pabouyelt cpegbl UCMONb3yeTcs BoAa, NPOTEKaloLlas B 3anofHEHHbIX
HamopHbIX TpyGornpoBoaax. KauectBo BoAbl ANsi  PacXo4oMEpPOB  [OIHKHO
COOTBETCTBOBATH!

= CaHlnH 2.1.3684-21 «lV. CaHuTapHo-anugemuonormyeckme TtpeboBaHusa K
KayecTBY BOAbl MMTLEBOIO U XO35IMCTBEHHO-OLITOBOro BOAOCHaGXEHUSI»;

= «TNOBON MHCTPYKUMU MO TEXHUYECKOM IKCNnyatauuu TEnsroBbiX CETENn CUCTeM
KOMMYHanbHOro TennocHabxeHusi», npukasd Focctposs PO ot 13.12.2000 Ne285,
pasgen 6 «3kcnnyaTaumsi TENNOBbLIX CETEN U TENNOBbLIX MYHKTOBY;

= CIN 124.13330.2012 «TennoBble ceTu», pa3gen «CxemMbl TENMOBbIX CETENY.
TpeboBaHMAM K xapakTepucTukam paboyen cpeapl, NpeacTaBneHsl B Tabnuue 5.
Tabnuya 5 — Xapakmepucmuku paboyeli cpedbi

HanmeHoBaHMe xapakTepuUCTUKKU 3HaueHue
InanasoH Temnepartyp, °C ot 0 go 90 ot 0 go 150
MakcumanbHoe pabodee aaeneHue, MMa 1,6

CopepaHve TBEPAbIX U ra3oobpasHbix BeLecTs, %
oT 06BbEMa, He bonee

1.3.5. YCNNOBUA SKCMNITYATALUN

Pacxogomepbl COXpaHsioT MeTporiormyeckme " 3KCMyaTauuoHHblIe
XapaKTepuCTMKM Npu paboTe B OKpyxalollein cpefde, koTopasi COOTBETCTBYHOT
TpeboBaHuAM Tabnumubl 6.

n Pacxopgomepbl-cuetumkn KAPAT-523-C
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Tabnuuya 6 — XapakmepucmuKu oKpyxarowel cpedbi

HauvmeHoBaHMe xapaKTepuCTUKU 3HauyeHue
TemnepaTypa okpyxatoLLero Bo3gyxa, °C ot 0 go 55
OTHocuTenbHas BnaxHocTb, %, He Gonee 80
ATmocepHoe gasneHue, klla 84 -106,7

3awuTHaa obonodka IP68 obecneunBaeT pabotocnocobHocTe MM un Wb
pacxoZomepa B yCroBusIX:

'nybuHa norpyxeHus B Bogy, M, He 6onee — 5,0 m;
Bpems npebbiBaHns B BOgHOW cpeae, 4, He 6onee — 1100 u.

1.3.6. TPEBOBAHUA K 3NEKTPOMATHUTHOW COBMECTUMOCTU
Pacxogomepbl yCTOMUUBbI:

= K 9NeKTpoCcTaTUYECKUM pa3psaam CTENneHn XECTKOCTU 2 ANst KOHTaKTHbIX pa3psagoB
N cTeneHn xéctkoctn 3 ans Bo3dylwwHbIX paspsgos MOCT 30804.4.2-2013, n no
KpUTEpMIO KayecTBa PYHKLNOHNPOBAHNSA AOMMKHBI OTHOCMTLCS K kraccy B;

" K pagMo4acTOTHOMY anekTpoMarHutHomy (3/m) nonto no FOCT 30804.4.3-2013, ¢
napameTpamu, onpegenéHHbiMn B Tabnuue 2 TOCT P M3K 61326-1-2014, no
KpUTEPUIO KayecTBa (PYHKLMOHUPOBaHUS OOMKHbI OTHOCUTLCS K Kraccy A;

K HAHOCEKYHOHbIM MMMYbCHLIM NMOMEXaM CTEMEHW XXECTKOCTWU UCMblTaHuii 3 ans
Lenen curHanoB BBOAA/BbIBOAA W MO KPUTEPUIO KayecTBa (DYHKLMOHMPOBAHMS
JOMKHbI oTHocuTbes no TOCT 30804.4.4-2013;

K MUKPOCEKYHAHbIM UMMYNbCHLIM NMOMexaM OOMbLLON 3HEPrMU CTEMEHN XKECTKOCTU
MCMbITaHUA 2 Ans Uenei curHanoB BBOAA/BbiIBOAA W MO KPUTEPUIO KavecTBa
PYHKLUMOHUPOBAHUS [OIMKHBI OTHOCUTLCSA K krnaccy B no FOCT P 51317.4.5-99;
" K KOHOYKTVMBHbIM MOMexaM, HaBe4EHHbIMU PaanoYvacToOTHbIMKU 3/M NONSAMM CTENEHU
XKECTKOCTM UCMbITAHUA 2 [ns NOpPTOB BBOAA/BbIBOAA M MO KPUTEPUIO KavecTBa
YHKLMOHNPOBAHUS [OMKHBI OTHOCUTLCA K knaccy A no FTOCT P 51317.4.6-99.

1.3.7. YCTONUYMBOCTb B PABOUYUX YCNIOBUSAX

Pacxogomepbl, NOAKIOYEHHbIE K MCTOYHUKY BHELIHEero nutaHuda, COXpaHAKT
CBOMN MeETpPOJiorn4eckne xapakTepuCtukn B Auana3oHax OTKIIOHEHUA HanpaXeHudA
NMNTaHUA:

U max= 1,1 * U nur max (l'lpl/l U nur max = 22 B),
U min = 0,85 - U nur min (I'IpVI U nurmin = 8 B).
B npouecce akcnnyataumm pacxogomMmepbl YCTONYMBDI:

" K BO3OENCTBUIO CUMHycomaanbHou Bubpaumm YactoTon B AvanasoHe (10-55) Iu,
amnnutygon cmewenms 0,35 mm, no rpynne N2 no FOCT P 52931-2008;

* K BO3AEMCTBMIO CTAaTUYECKOTO MarHMTHOro nomns B COOTBETCTBMM C pasaernom 6.16
FOCT P EH 1434-4-2011;

" K BO34ENCTBUIO MOCTOSHHBIX MAarHUTHbIX NMOMEN U NepPeMEHHbIX MarHUTHbIX Monewn
CeTeBOW YacTOThbl HanpsxxeHHocTbio Ao 100 A/m.

1.3.8. MOKA3ATEIU HAOEXHOCTU
Pacxogomepbl 0TBeYaOT CneayowmmM XxapakTepucTukaM HaaéxHoCTU:

» cpeaHasa HapaboTka Ha oTka3 — 75000 u. Kputepmnem oTkasa cuymMTalroT OTCYTCTBUE
BbIXOOHbIX CUrHamoB WM MHAOMKAUMW MpW HanMuum notoka pabodei cpefbl B
NPOTOYHON YacTu Npubopa;

» cpeaHun cpok cnyxbbl pacxogomepa — 12 ner;
= BpeMS XpaHeHUs JaHHbIX B 93HEProHe3aBnCcMMON namsiTn npubopa — 12 ner.
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1.4. YCTPOACTBO U PABOTA

Pacxogomepbl KOHCTPYKTMBHO COCTOAT W3 MEpBUYHOrO npeobpasoBaTens
pacxoga (M) n anekTpoHHoro 6noka (3B), cmoTpuTe pucyHok 3.

1 — n3mepuTenbHbI GNOK; 2 — KOMMYHUKAUMOHHBIN OfoK; 3 — MeCcTo pacnonoXeHus

nnombel OTK; 4 — kabenb coeanHUTENbHBIN; 5 — Kabernb KOMMYHUKALMOHHLIN; 6 — nep-

BMYHbIN NpeobpasoBaTtenb; 7 — kabenbHbI BBOA; 8 — HakMaHas raiika ¢ OTBEPCTMEM MOf,

nnomobupoBaHue 3aKCMnyaTuMpytoLwen opraHusaumen; 9 — BUHT NNomMOupoBouYHbIA; 10 —

Kpenéx 3azemrneHnsi; 11 — MecTo pacnonoXeHus Nnombbl ¢ HAHECEHHLIM 3HAKOM MOBEPKM
PucyHok 3 — Ycmpoticmeo pacxodomepos

n Pacxopgomepbl-cuetumkn KAPAT-523-C
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1.4.1. YCTPONCTBO NEPBUYHOI O MNPEOEPA30BATENS
MepBryHBIN NpeobpasoBaTesnb pacxoAa, CMOTPUTE PUCYHOK 4, BKlOYaeT B cebs:
* MPOTOYHYIO YacTb NepBUYHOro NnpeobpasoBarens;
" U3MEPUTENbHbBIN TPAKT.
®yHkumoHanbsHo NN obecneunBaerT:
* npném/nepegavy n3aMepuTenbHbIX SNEKTPUYECKUX CUrHanos oT/Ha Ob;
= npeobpasoBaHNe aNEeKTPUYECKUX CUrHANoB B Y/3 curHansl u obpaTHo;
* HanpaBfeHHOEe ABWXeHWe y/3 CUrHarnoB No TPAeKToOpUN N3MEPUTENBHOIO TpakTa.

PucyHok 4 — lNpuHyunuanbHas cxema ycmpoticmea u pabomesi 1117

MpoTouHasi YacTb BbiNoSHeHa B Buae TpyObl Nod ¢onaHueBoe Unu WTyLepHoe
npucoeauHeHue Kk TpyGonpoBogy. B npoTouHOM 4YacT YCTAHOBMEHbI 3MEMEHTHI
M3MEepUTENBHOIO TpakTa.

MameputenbHbIA TpakT COCTOMT U3 2-X [OaTYMKOB C MNbE30INEKTPUYECKUMMU
npeobpasoBatensmn  (gatumkoB  Ol1), npeobpasylwnx  anekTpuyeckme
n3MmeputenbHble curHansl ot 3B B ynbTpasBykoBble UM HAOOOPOT, a Takxe
oTpaxatoLmx 3epkan. Konnyectso oTpaxarlumx 3epkan 3aBUCWUT OT Turnopasmepa
pacxogomepa. Hatuvku M3 n oTpaxarowme 3epkana XECTKO 3adUKCUPOBaHbI B
KOprnyce NPOTOYHOM 4acTu, MO3TOMY Y/3 cCUrHanbl, NpoxoAsi No U3MepUTENbHOMY
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TPaKTy, COXPaHSItOT HEU3MEHHYIO, CTPOro MOBTOPSIHOLLYIOCA TPAEKTOPUIO OBMXKEHUS,
PUCYHOK 4.

TpaekTopuern OBWXEHWUs1 y/3 curHamna no M3MepuTenbHOMY TPaKTy HasbiBalT
COBOKYMHOCTb YCIIOBHO MPOBEAEHHBLIX MPSIMbIX JIMHWIA OT ofgHoro aatduka M3l go
OpYyroro, COeAUHSIIOWNX LEeHTPbl M3nyyarwux nosepxHocTten pgatumkoB [13M1 ¢
LEeHTpaMu oTpakaloLmx 3epkar, PUCYHOK 4.

B 3aBucMMOCTM OT TUNopasmepa, pacxoAoMephbl No-pasHOMY MPUCOEAMHSETCH K
TpybonpoBoay:

= o1 [y15 no [y40 — pe3b6oBoe (LUTyLLepHOE) NPUCOEANHEHNE;
= o1 [y50 go [y100 — donaHueBoe npucoeguHeHune.
1.4.2. YCTPOUCTBO 3NIEKTPOHHOIO BITIOKA

OneKkTpoHHbIM 6ok (pucyHok 5) npepctasnseT cobon nporpammupyemoe
N3MEpPUTENbHO-BLIYNCIINTENBHOE YCTPOWCTBO, COCTOSLEE W3 W3MEPUTENBHOro U
KOMMYyHuKaumoHHoro ©6nokos (MUB wn KB). Pacxopomepbl moaudukaumm C
BbinyckatoTca B ucnonHeHnn cnnut (CIM) — b n Kb pasmelyaotca B OTAENbHbIX
3aWnTHBIX obonoykax (kopnycax). Brokvn anekTpnyeckn coeamHeHbl Mexay coGomn.
Kopnyc KB mMoOXeT MexaHwyeckum npucoeanHaTecs K koprniycy WB  unu
yCTaHaBnuBaTbCHA OTAENbLHO, B Npeaenax AnvHbl coeamHuTensHoro kabens. Kopnyc
B repmeTMyHO NPUCOEAUHEH K KOpnyCy nepBuYHOro npeobpasosaTtens.

1 - wusmepuTenbHbIi 6Gnok; 2 — npunvMB  NAOMOMPOBOYHLIA;, 3  —  3KpaH
XNOKOKPUCTanNMyeckoro uMHAukatopa; 4 — MOPT  OMNTMYECKOro  MHpakpacHoro
uHTepdenca IrDA; 5 — 3aBoackon HOMep pacxogomMepa; 6 — KOMMYHUKaUMOHHbIA 6nok; 7
— KHOMKa ynpaBneHusi MeHto pacxogomepa; 8 — kabenb coeaMHUTEnNbHbIN; 9 — yCrnoBHOE
obo3HayeHne pacxogomepa; 10 — KOMMyHVKaLMOHHBIV kabernb

PucyHok 5 — BHewHut 8ud 35ekmpoHHo20 biioka

MamepuTenbHbIn 6nok yHKUMOHaNsHO obecneynBaeT:

M3MEepPEHNE BPEMEHN MNPOXOXAEHUS Y/3 CUTHANOB MO HaMpPaBIEHUIO OBWXKEHUS
noToka BOAbl M BPEMEHM NMPOXOXAEHMS Y/3 CUrHamNoB NMPOTMB ABWXKEHMS MOTOKa
BOAbl, MOOYEpPEOHO nodaBas dnekTpuyeckne curHanbl Ha patdunkn 301, n
onpegeneHve pasHOCTU BPEMEHU MPOXOXAEHUS y/3 CUrHanoB No NOTOKY U NpoTuB
NnoToKa;

npeobpasoBaHne  U3MEPEHHOW  pas3HOCTM  BPEMEHM  npoxoxgeHus  (no
NOTOKY/NPOTUB NOTOKA):

Pacxopgomepbl-cuetumkn KAPAT-523-C
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" B MIHOBEHHble 3Ha4eHuss pacxoga, W nepepayy MOMyYeHHbIX AaHHbIX B
KOMMYHUWKaLMOHHBIN 610K N0 KOHTaKTHOMY LMdpOBOMY MHTEpdbency cBaA3w;

* npeobpasoBaHMe pacxoga B 06bem, HakonneHune obbema (Tekyliee
WHTerpaneHoe 3HayeHve npollewero obbema ¢ MOMEHTa U3rOTOBMEHUSA NN
nocnegHero obHyneHus), nepegadvy AaHHbIX B KOMMYHUKALMOHHBIA 6nok no
KOHTaKTHOMY LiMppoBOMY UHTEPDENCY CBA3Y;

= c(hbopmupoBaHue n Bblgavy YUCITOMMMNYTBbCHbIX (4/n) CUrHarnos,
nponopumoHaneHbiX npowelwemy Yepes WB obbemy, Ha BHellHee
perucTpupyoLlee yCcTponcTBo (Hanpumep, Bbluucnutens) vepes KB no u/m
BbIXOAaM.

KoMMyHwVKaunoHHbIN 610K yHKUMOHaneHO obecnevnsaerT:

= nony4yeHune AaHHbIX oT MB no koHTakTHOMY MHTepdency cBA3n 1 06paboTky;
" apxvBMpPOBaHue (BeAeHNe apxuea) AaHHbIX;

= BbIBOJ AaHHbIX Ha 3KpaH Xunakokpuctannuyeckoro nHamkatopa (PKKN);

* nepefada AaHHbIX Ha BHELLHEee perucTpupyoLee yCTponcTBo:

* N0 UMPOBLIM (MPOBOAHLIM) MHTEpdencam obMeHa, Npu Hanuuuu;

" N0 paguo uHTepdericam (6ecnpoBogHbIM) 06MeHa, Npy HaNUuuu;

* N0 onTu4eckomy uHtepdency IrDA;

" nony4yaet nnuTaHue ana pacxogomMmepa:
" OT BHELUHero NCTO4YHUKa NOCTOAHHOIo ToKa, Npu Hann4nu;
" OT BCTPOEHHOro ayieMeHTa NUTaHu4.

1.4.3. METOOUKA U3MEPEHUNA

MpvHUMN OencTBUS pacXxo4oOMEpPOB OCHOBaH Ha  3aBUCMMOCTM  CKOPOCTU
pacnpocTpaHeHus  ynbTpa3ByKOBOTO CUrHama Mexay Mbe303/1eKTPUYecKuMm
npeobpasoBaTensaMm «no» W «MNPOTMB» MOTOKa >XuakocTu B TpybonpoBope OT
CKOPOCTU TEYeHMs XuakocTh. MeToauka M3MEpPEeHW 3akroyvaeTcs B U3MepeHuu
pa3HOCTV MeXay BpeMeHEeM MPOXOXOEHWS YrbTPa3BYKOBOrO CUrHamna B NpsIMOM U
obpaTHOM HarpaBneHUM OBWKEHUS XMOKOCTU. Pa3HOCTb BPEMEHW MNPOXOXAEHUs!
CUrHanoB MpOMopLUMOHanbHa CKOPOCTU MOTOKA UW3MEPSIEMOW  XUAKOCTU, U,
cnepoBaTenbHO, 06 beMHOMY pacxoay.

M3ameputenbHbIn TpakKT COCTOMT U3 2-X AaTYMKOB C Nbe303NEKTPUYECKMM
npeobpasosartenamu (gatuunkos M3M1) 1 oTpaxatowmx 3epkan (PUCyHoK 4).

Oatunkn T3 noakmoYeHbl K MUKPOCXEME TOYHOTO W3MEPEHUS BPEMEHMW,
Bxodswen B coctae 3b. Mwukpocxema noovepedHO nNopjaeT Ha AaTyMKK
3MeKTpUYecKMe cUrHanbl, AaT4nku NpeobpasyoT ux B y/3 CUrHamnbl U M3Ny4aloT UX B
pabouyylo cpegy MO TpaekTopun u3MepuTenbHoro TpakTa. Kaxablh  patymk
NnooYepénHO CTaHOBUTCA M3ny4yaTtenem wunv npuémHuKoM curHanos. [puHATbie y/3
curHanbl  gatuukm MOl npeobpasyioT obpaTHO B 3neKTpUYeckMe curHanbel, u
nepefarT B 3MeKTPOHHbIN 6ok pacxogomepa. B OB npouncxogut npeobpasosaHue
MU3MEpPEHHON pa3HOCTN BPEMEHM MNPOXOXAeHUs (Mo MOTOKY/NpoTMB MOTOKa) B
MrHOBEHHbIe 3HaYeHns 06beMHOro pacxoga n obbema.

1.4.4. APXUBUPOBAHUE OAHHbIX
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ApxuB pacxogomepa B obLiem crnyyae BkrovaeT B cebs pasgens:
NOMECSIYHbIV MHTErpanbHbIN apxmB — He MeHee 144 mecsiues (3anucent);
NOMECSIYHbIV apXuB — He MeHee 144 mecsiLeB (3anucen);
NOCYTOYHbIN UHTErpanbHbIn apxuns — He meHee 400 cyTok (3anucen);
NOCYTOYHbIN apxmB — He MeHee 460 cyTok (3anucen);
noyacoBou apxmB — He MeHee 1440 yacoB (3anucen);

XypHan cobbITuin — He MeHee 256 cobbITui (3anucen).
[aHHble coxpaHsalTca B opmare:
HaKonneHHbIN NpsamMor 06bEM, M3 (M3);
HaKoMMeHHbIN 06paTHbIN 06BEM, M3 (M3);
BpPeMs MpeBbILLEHNS MakCMManbHOro 3Ha4YeHus pacxoaa (gmax), Y (h);
Bpems oTcyTcTBUs BoAbl B N4, u (h);

BpeMsi, Npyv KOTOPOM pacxof Oblfl MeHblle MWHUMANbHOTO MONb30BaTENbCKOro
3HayeHus, Y (h);

BpeMsi, NMpu KOTOpoM pacxod Obin 6onblle MaKCMMarnbHOro Mnorib30BaTenbCKoro
3HayeHus, 4 (h);

Hanuume ownBoK, MHANKALMA 3HaKa «Hanuuue ownbkmy», cMoTpuTe, Tabnuua 14;
BpeMms HapaboTku (Bpems KoppekTHoWn paboTkl npubopa), 4 (h).

MakcumansHoe/MUHUManbHOE MOMb30BaTENbCKOE 3HaYeHue — OnpeaenéHHble
nonb3oBaTtenieM rpaHudHble 3Ha4dYeHUA pacxoda, KOTopble 3anucbiBalkTCA npu
HacTpoiike pacxogomepa.

CTpykTypa XypHana cobbITuii:
= BKIOYEHUE npubopa;
* yCTaHOBKa BpeMeHu B Npubope no KaHany cBA3y;
» pacxop Bbille MakCMMarbHOro MeTpOnorM4yecKkoro;
= obpaTHbI pacxon;
= OTCYTCTBME BOAbI;
" OYMCTKa apX1BOB;
» BCTPOEHHbIN UCTOYHUK NMUTAHUSA CaamnTCs, HanpsxeHne MeHbLue 3 B.

3anucu B apxvBe pacnonaralTcs nocrnieaoBaTenibHO N0 BO3pacTaHMo BpeMEHU
co3faHua 3anucu. ApxmMB UMEET LMKIMYECKYIO CTPYKTYPY: MpU 3arnofiHEHUN apxuBa
HOBasi 3anMCb [JOfKHa CO34aBaTbCsl HA MecTe MepBOW (CaMol CTapon) 3anucu
apxvBa. Crtpyktypa wn rybvHa apxvBa ycTaHaBnuMBaeTCs B npouecce
KOHpurypmpoBaHusa npubopa. [aHHble COXpaHsATCA B NaMAaTW pacxogomMepa He
MeHee 12 ner.
1.4.5. MIPOrPAMMHOE OBECIMNEYEHUE

MporpammHoe  obGecneuvenne (MMO) pacxogomepa BCTPOEHHOE U He
nepesarpyxaemoe. B HEM oTcyTCTBYlOT npouedypbl moaudukaumm MO u
COOEePXMMOro apXvBOB.

MO pacxomomepa pas3gensieTcst Ha OBe YacTu — METPOSIOrMYECKN 3HAYUMYHO ©
MEeTPOJIOrM4eCcKkn He3Ha4YNMyH 4acTu:

" MeTpoJiorm4yeckn 3Ha4vymmaa 4Yactb COCTOUT U3 NpOrpaMmMHbIX Mo,qyne17|,

n Pacxopgomepbl-cuetumkn KAPAT-523-C
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BbINOMHALWMX (PYHKUMU cBopa MNEepBUYHBLIX AaHHbIX, 06paboTkn U XpaHeHus
MHpopMaLmu;

" METPOJIOrMYECKM HEe 3HaYMMas YacTb COCTOMT M3 NPOrpaMMHbIX Moayrnen dopmaTa
oTOOpaXeHuss [aHHbIX W CTPYKTYpbl KOMMYHWKaLMOHHOIO MNpoToKona u
npeacTaBneHnst UaMepUTENbHON MHopmaLu.

MaeHTudrKauMoHHbIE AaHHble OTHOCHATCA K METPOSIOTMYECKM 3Ha4YMMOW 4acTu
nporpaMMHoro obecneveHnsi, U BKMOYalT B cebsi AaHHble: O HauMeHOBaHWM,
Homepe Bepcun 1 undposoM naeHtudpmkatope MO. NoeHTndUKaUMOHHbIE faHHbIE
nporpaMmMHoro obecneyeHusi nokasaHsl B Tabnuue 7.

Tabnuuya 7 — VideHmugukayuoHHbie OaHHble 8cmpoeHHozo 10

UpeHTUMKaLUNMOHHbIE faHHble 3HaueHune
WpaeHTudpmrkaumoHHoe HaumeHosaHue N0 CAR523.msc
Howmep Bepcumn (naeHTudmkaumoHHbii Homep) MO 2.17
Lindposon nageHtudmkatop MO (KC ncnonHsiemoro koga) C4do
AnropuTtM BbluMcneHns uudpoBoro naeHtudmkaTopa MO CRC16

KoHCTpyKUMS pacxogoMepoB UCKIYaeT BO3MOXHOCTb HECAHKLMOHNPOBaHHOMO
BMUSIHAST Ha METPOSIOMMYECKN 3HAYMMYK 4YacTb MNporpaMMHoOro obecneveHust u
n3MepuTenbHyo uHdopmaumo. [Mpubopbl MOryT HacTpaMBaTbCsi TONbKO B
3aBOJCKMX YCMOBMWSX UM B aBTOPM30BAHHbIX CEPBUCHBIX LIEHTPaX.

YpoBeHb  3awWMTbl  BCTPOEHHOrO  MporpamMmMHoOro  obecnedeHnss  OT
HernpegHamMepeHHbIX U NpefHaMepeHHbIX N3MeHeHUN — «Bblcokuii» no P 50.2.077-
2014.

1.4.6. KOMMYHUKALMOHHBLIE BO3MOXHOCTHU
YaanéHHbI 4OCTYN K AaHHbIM 06ecneumBaTbCca NOCPeaCTBOM:
" nepefayv YMCronMmnyrbCHbIX CUrHaNoB Mo MMMNYNbCHBIM BbIXOAaM;
* YCTAHOBKM B KOMMYHMKALMOHHBIN BNOK 0ogHOro u3 nHtepdgencos obmexa: M-Bus,
RS-485, LoRaWAN, NBIoT:

" pacxofomMepbl C KOHTaKTHbIMM (MPOBOAHLIMKU) UHTepdericamn obmeHa
MOAKIIOYAKTCA K BHELHEMY MWCTOYHWKY MWUTAHUS, BCTPOEHHbIN WCTOYHUK
NUTaHWs SBNAETCS Pe3epBHbIM;

* pacxogomepbl C paavouHTepdenicamm obMeHa nonyyalT nuTaHue oT
BCTPOEHHOr0 UCTOYHUKA, BHELLUHWUI UCTOYHWUK NUTAHUS HE NOAKMYaeTCs;

= BCTPOEHHOro UH(pakpacHOro ontTuyeckoro nHTepgeca IrDA.

KoHTakTHble WHTepdpencobl akTMBUPYIOTCA MO KOMaHAe mnonb3oBaTens ¢
BHELLHNX PErMCTPUPYIOLLMX YCTPOWCTB.

PagvonHTtepdelicbl noctaBnsiTCA M3  MNPOM3BOACTBA B OTKITHOYEHHOM
COCTOSIHUM (TPaHCMOPTHOM PEXMME), aKTUBMPYKOTCA MNOCPeAcTBOM WHTepderica
nonb3oBarens, cmoTpuTe pasgen 1.5.

TexHunyeckue XapaKTepUCTUKun MHTepq)EVICOB COOTBETCTBYHOT ﬂeVICTByI'OLLI,VIM
CTaHgapTam, u 6y,qu NU3MEHEHbI NpU N3SMEHEeHNN CTaHOapTOB.

1.4.6.1. ONTUYECKUNA UHTEPDEWUC IRDA

MopT nHdpakpacHoro ontuyeckoro nHtepdenca IrDA, yctaHaBnMBaeTcsa Ha Bce
NCMOMHEeHUsi pacxoaomepoB. M3-3a BbICOKOro aHepronoTpebnenus, ncnonb3yeTtcs, B
OCHOBHOM, Kak pes3epBHbIi kaHan ynpaeneHus n yteHus apxusa. ObecneuvBaet
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nepeaady AaHHbIX MPY NOMOLLM onTocuuTbiBatowero yctporictea USB-IrDA:

= CKOPOCTb Nepenaymn aanHHbix IrDA coctaensieT 57600 6uT/c;

= B KayecTtBe onTocunThiBatowwero USB-IrDA ycTponicTtBa pekoMeHayeTcs UCnomnb3o-
BaTb ontoronoBky KAPAT-916 CMA®.426434.001 (BO3MOXHO WCMNOSb30BaHNE
APYrMX aHanornyHbIX ONTOCUMTbIBAIOLLMX YCTPOWCTB).

[ns aktuBauum uHTepderica Heob6xoaMmo:
» nogknounTb ontoronoBky KAPAT-916 k komnbtoTepy yepe3 USB-nopr;
= yctaBuTb KAPAT-916 Ha nopT onTnyeckoro uHTepderica pacxoqomepa;

= NPOVN3BECTU NPOJOIIKUTENBHOE HaxaTne (0T 3 A0 5 cekyHA) KHOMKW ynpasneHus
pacxo4oMepoMm (PUCYHOK 5, nosnums 7);

" OTNYCTUTb KHOMKY W TMPOU3BECTU CUYUTbIBAHUSA [OaHHbIX, PYKOBOACTBYSICb
yKkasaHusamMm, nanoxeHHoiMu B nacrnopte KAPAT-916.

Yctponcteo KAPAT-916 MoxeT MOCTaBnATbCA MO AOMNOMHUTENbHOMY 3akasy
BMECTe C pacxo4oMepom.
1.4.6.2. XAPAKTEPUCTUKUN UMIMYNbCHbLIX BbIXOO0OB

Mo umncnoumnynbCHbIM BbIXOA4aM [aHHble MepefalTcs B BUAE Y/M CUrHanoB
(curHanbl mponopuMoHanbHbl KONMYECTBY MpolleAlent Yepes3 MPOTOYHYH YacTb
pacxofomepa BOAbl) Ha BHELUHEE perucTpupylolee YCTPOMCTBO, Hanpumep,
BbluMcnutens. B pacxopomepax Mogudumkauum «C» ycTaHaBnvBaeTcsa ABa 4/u
BbIXOAHbIX Kackaga, Co criefytoLnMy OCHOBHBIMWN XapakTepucTukamu:
= ANUTENBHOCTb MMnynbca — 31,25 Mc;
= KOMMYTUPYEMBI TOK, He Bonee — 10 MA (pekomeHgyembiv - 1 MA);
= KOMMYTUPYEMOE HanpsXXeHWe NOCTOSHHOro Toka, He bonee — 27 B;
= MakcuMmarnbHasa moljHocTb — 0,9 BT;
= obLwas AnvHa NUHUKU CBA3K (NMMHMSA 9KpaHMpoBaHa), He bonee — 20 M.

Kaxabl MnynbCHbIV BbIXOA, CHabXEéH ONTPOHOM ranbBaHNYECKON pas3BA3KU, YTo
Mo3BONseT pasbeAVHWUTb BHELUHWEe FMHUWM CBSA3WM W BHYTPEHHWe uenu npubopa.
Cxema noaknioYeHns MMNYrbCHBLIX BLIXOAOB NOKa3aHa Ha pUCYHKe 6.

PucyHok 6 — NpuHyunuanbHas cxema MoOKIHYEeHUS UMIYIbCHbIX 8bIX0008

Pacxopgomepbl-cuetumkn KAPAT-523-C
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1.4.6.3. UHTEP®EWUC M-Bus

MHTepdelic M-Bus coOTBETCTBYET XapakTepucTMkaMm, ykasaHHbIM B Tabnuue 8.
Tabnuya 8 — XapakmepucmuKku KOHmakmHo2o uHmepgetica M-Bus

HanmeHoBaHMe xapakTepuUCTUKKU 3HaueHue
MpoTokon obmeHa Modbus
CkopocTb nepefayn aaHHbIx, OUT/C, He Bonee 2400
[nvHa nuHuM cBsa3K, M, He Gonee 1200
Mopkntovaemble npubopsl, WT., He Gonee 247
[nana3oH 3HavyeHUn agpeca pacxogomepa B ceTu, LT. ot 1 po 247

MMogkntoveHne K SIMHUKU CBA3N, MOCPeaCTBOM

KoHTponnep WuHbI
M-Bus "

VICTOYHMK NnuTaHna

JInHum M-Bus

KoMMyHMKaUMOHHBIN kabenb (nogkntoyeHne):
— KOPUYHEBbIN
— Genbin

M-Bus-nunus 1
M-Bus-nuHus 2

1) — KonTtponnepsl M-Bus gomkHbI oTBeuath Tpe6osaHnam MTOCT P EH 1434-3-2011

1.4.6.4. UHTEP®EWUC RS-485

MHTepdeinc RS-485 cooTBeTCcTBYET XapaKTepucTkam, ykasaHHbIM B Tabnuue 9.
Tabnuya 9 — Xapakmepucmuku KOHmakmHo20 uHmepgelica RS-485

HavmeHoBaHMe xapaKTepuCTUKK 3HayeHue
MpoTokon obmMeHa Modbus
CkopocTb nepefayn AaHHbIX, 6ut/c, He 6onee 2400, 4800, 9600
[nvHa nuHuM cBsa3K, M, He Gonee 1200
Mopkntoyaemble npubopsl, WT., He bonee 247

[lnanasoH 3Ha4yeHU agpeca npubopa B ceTy, LUT. oT 1 go 247

NcToynuk nutaHus "

BHELWHWI NCTOYHMK NUTaHNA

NMOCTOAHHOIO TOKa

KoMMyHMKaLMOHHBIN kabenb (NoakntoyYeHune):
— KOPUYHEBbIN

— Genbin

— KpacHbIn

— YépHbIi/cephbin

A

B
+12B
GND

1) — XapaKTep1cTUK1 UCTOYHMKA NMUTaHNUS CMOTpuTe B pasaene 1.3.3 HacToswuero PO

1.4.6.5. UHTEP®ENC LoRaWAN

MHTepdeiic LoRaWAN cooTBeTCTBYyEeT xapakTepucTukam, ykazaHHbIM B Tabnu-

ue 10.
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Ta6nuya 10 — Xapakmepucmuku paduouHmepgpetica LoRaWAN

HanmeHoBaHMe xapaKTepuUCTUKU 3Ha4veHue
MpoTokon obmeHa LoRaWAN
CootBeTcTBUe cneumdmkaumm LoRaWAN 1.0.2

RU864-870 MHz ISM Band
YacToTHble nnaHbl KZ865-868 MHz ISM Band

EU863-870 MHz ISM Band

BcTpoeHHbIV UICTOYHMK NUTaHKSA

NcTouHuk nutanms 2
NOCTOAHHOIO TOKa

1) — TMpwu BbINYCKE M3 NPOU3BOACTBA 3aNMCLIBAETCS YACTOTHBIN MaH U3 Cnucka.
2) — XapaKTepuCTUKM UCTOYHMKA NUTaHUA cMoTpuTe B pasgene 1.3.3 HacToswero P3

Mpu BbINyCKE pacxogomepa M3 Npou3BOACTBA, MHpopMaums 06 yCTaHOBNEHHOM
yacTtoTHom nnaHe LoRaWAN 3anuceiBaeTcst B nacnopt npubopa.

1.4.6.6. UHTEP®ENC NBIOT
MHTepderic NBloT cooTBETCTBYET XapakTepucTUkam, ykazaHHbIM B Tabnuue 11.
Ta6nuya 11 — Xapakmepucmuku paduouHmepgbetica NBloT

HanmeHoBaHne xapaKTepucTUKU 3HaueHune
MpoTokonbl o6meHa TCP/MQTT(s)/TLS/NIDD

B1/B2/B3/B4/B5/B8/B12/B13/B17/B18/
B19/B20/B25/B26/B28/B66

YacToTHbI AnanasoH — LTE Cat NB1 Y

Cum-kapTta USIM 1,8V
dopmaT cuM-KapThbl Nano-SIM, SIM-uun (nog 3akas)
Pexum paboThl PSM

BCTPOEHHbIN NCTOYHUK NUTaHUA

NcTOYHUK nuTaHus 2
MOCTOSIHHOIO TOKa

" — Mpw BbINYCKE U3 NPOM3BOACTBA 3AMUCHIBAETCS HYXXHbIN AMUANa3oH/anManasoHbl.
2) — XapaKTepucTUKM MCTOYHMKA NUTaHUA npuBedeHa B pasgene 1.3.3 HacToswero PO

Mpu BbINycke pacxogomepa M3 nNpomsBoAcTBa, MHgopmauus o Homepe ICCID
(noeHtudpmkatop  Cum-kaptel) u  koa IMElI (noeHTndukatop NB-mopyns)
3anucblBaloTCs B NacnopT npubopa.

1.5. UHTEP®EWC NMONb30BATENSA

Pacxofnomepbl noctaBnsitoTcs NoTpebuTento rotoBbiMM K akcnnyaTtauuu. Mocne
MOHTaxa pacxofiomMepa B TpyGonpoBoh, MOAKMoYeHus uHTepdeirca obmeHa u
3anonHeHus TpyGonpoBofa Boaoi, NpuGop aBToMaTUMyecku nepexoaut B pabouuii
pexumM, n Ha XKW HaumHaloT oToGpaxaTbcs napaMeTpbl MEHHO.

Ona otobpaxeHus uHdopmauum Ha YKKU mncnonb3yTcsa CUMBOMbI, LUMdpbl U
3HaKy C onpedeneHHbIM MecTOpacnosioXXEHNEM, COBOKYMHOCTb KOTOpbIX obpasyeT
WHdOpMaLMoHHoe nore npubopa, cMoTpuTe 7 1 Tabnuuy 12.

Pacxopgomepbl-cuetumkn KAPAT-523-C
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PucyHok 7 — VIHdhopmaLmoHHoe nosne npubopa, Bce Ldpbl U 3HaKW BKIHOYEHbI
Tabnuua 12 — Cumsosibl, Yughpbl U 3HaKuU, UHOUyUpyembie Ha XKKU

|CMMBon 3HauvyeHue cumBona

Pa3psig anemeHTa nutaHus (paboyee HanpsbkeHne nuTaHns meHee 3 B).
x] HeobxoamMmo 3aMeHUTb 3MeMeHT MuTaHus, obpaTUTeCh B CEPBUCHYIO
cnyxoy

— Hanuune umpkynsumm (pacxoga) Boabl B Tpybonposoge
1
2

MapameTpbl U3 OCHOBHOrO MEHIO pacxofomepa
MapameTpbl U3 pexmMma AOMNONHUTENBHOIO OTOBPAXEHMS
| OanHbie oTcyTcTRytOT

- Hannune ownbku: oTCyTCTBUE BOABI MU (TEYLLMIA > gmax
AN - 3Hak owmnbkn muraeT — cBas3b Mexay Ub n Kb otcytcTeyeT
- Mpwn Hannuumn LoRaWAN/NBIoT — npnbop HaxoanTcst BHE paguoceTu

m? O6o03HayeHne meTpa KyGuyeckoro, m®
h 0O6o3HayeHVe BpeEMEHU B Yacax, 4

3Hak 06paTHOro nNoToka (MHAULMPYETCS B Nore 0TOGpaXKeHUsi 3Ha4YeHU
obpaTHOro NoToKa, CMOTPUTE PUCYHOK 7)

Y Mpubop Haxogutcst B cet (LoRaWAN unu NBIoT)

L Mpubop c pagunounHtepdericom LoRaWAN Haxoautcs B TpaHCMNOPTHOM
pexume

H Mpubop c paguouHTepdericom NBIOT HaxoguTcs B TpaHCNOPTHOM
pexume

LA Mpwnbop ¢ pagnonHTepdencom LoRaWAN nepeBenéH B pabounii pexxum
HA Mpubop c pagmonHTepdericom NBIoT nepeBeféH B pabounii pexvum
00 YucneHHoe 3HayeHne napameTpa curHan/wym, Abm

[MpoCMOTP MEHI0 OCYLLECTBAAETCA KOPOTKMMMU HaXaTUSMW KHOMKU ynpaBrneHus
pacxogomepom (pucyHok 5, nosuuus 7). KHomka ocyliecTBnseT crnegylowme Buabl
HaXxaTun:
= KOpOTKOE HaxaTue (£ 1 ¢) — nepexoq mexagy napameTpamu MeHio (C nepsoro Ao
nocrnegHero 1 ¢ NocrieqHero Ha nepsbii);

* NpoJoMnXMTENnbHOe Haxatue (0T 2 Jo 5 c) — akTmeBaumsa WHdpakpacHoro
onTtu4yeckoro nHtepderic IrDA (cmoTtpute, pagen 1.4.6.1);

= ANUTENbHOE HaxaTne (= 5 c) — nepexod B PEeXuM UMM BbIXOA M3 pexuma
OONONHUTENBHOIO OTOBpaXeHus.
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Ecnu kHomky ynpaBneHusi He HaxxumaTb, TO NPUMEPHO Yepe3 MUHYTY UHANKaLMS
XKW otkntovaeTcs. MNpu nobom cregyowem HaxaTtum KHOMKK ynpasneHus Ha XK
oTOOpasnTCsl NepBbli MapamMeTp OCHOBHOIO MeHio. lapameTpbl OCHOBHOIO MEHI0
pacxogomepa npeAcTaBneHbl Ha PUCYHKe 8.

HakonneHHblii NpsMoii 06BbEM BoAbl, M3, NpoLueaLuei
yepes MY pacxogomepa.

— HakonneHHbin  obpaTtHbli  0O6BbEM BOAbI, m3,

npoweawen yepes MY pacxogomepa (MHAMUMpyeTCS,
KOrfa 3HayeHue OTIIMYHO OT Hyrns).

— Tekywuin pacxo BoAbl B TpyGonposoae, M3/4.
3HaK «-» nepea 3HavyeHueM, GydeT o3HayaTb, 4TO
nsmepeHue MaET no obpaTHOMyY NMOTOKY.

Hapa6oTka — BpeMsi KOppeKkTHoO paboThbl
pacxogomepa.

— Tect cermeHToB YKKW.

— 3aBogcKkon Homep pacxogomMepa.
— WMpeHTndmkaunoHHbIn Homep BCTpoeHHoro MO.

— KoHTpornbHasi cymma BcTpoeHHoro MMO.

YcTtaHoBneHHbIn Bec umnyneca: 1,0 (1 n/umn),
10,0 (10 n/vmn), 100 (100 n/umn).

— PagnounHTepdenc (nHanumpy-

eTcs TOnbKO MpW  HamMuum
LoRaWAN - L nnn NBIoT - H).

— CnyxebHbIn napameTp.

CnyxebHbIi napameTp.
— lNpy npogomKNTENbHOM HaxaTuuK- Nepexos BO BTOPYHO
rpynny napameTpoB

ed 25 1124 — Tekywas gata.

m Pacxopgomepbl-cuetumkn KAPAT-523-C
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: 12 - Tekyuwee Bpems.
L H d Eﬂ ’ _Aapec pacxogomepa B CeTV NPOBOAHbIX MHTEP(ENCcoB
r obmeHa (RS-485, M-Bus).
. EP E |_“]n B CKOpOCTbVFIepe[J,a‘-II/I [AaHHbIX MO MPOBOAHBLIM
u nHTepdericam obmeHa (RS-485, M-Bus).
[HocTynHoe Bpems CBA3M (B CEKYHAAX) C pacXo4oMepPOM
.0 14gg _ y p (B cekyHpax) ¢ p p

no uHTepdericy (MPOBOLHOMY UK paguo).

ZEFF }EB — CnyxebHbli napameTp (owmnodkn).

EHEHE”]EHH — CnyxebHbllh napameTp.

— CnyxebHbIi napameTp.

PucyHok 8 — [pumep omobpaxeHusi napamempos 8 OCHOBHOM MEH}O
pacxodomepos

1.5.1. NAPAMETPbI C JOMNOJIHUTENbHbIMU PEXXUMAMU OTOBPAXXEHUA

[MapameTpbl HakonneHHoro obbéma u Hanuuma paguouHTepdenca uveroT
PEeX1MbI OMOSTHUTENBHOTO OTOBPaXeHUs, KOTOPble NMO3BOMSAT aKTUBMPOBATD:

= PEXUM pacLUMPEHHON TOYHOCTW OTOBpaXeHns Ansa napameTpos 06bEMa;
* (hYHKUMU yNpaBneHus (akTuBauus/aeakTMBaums) paguonHTepdencom.
1.5.1.1. PEXXUM PACLULMPEHHOW TOYHOCTU OTOBPAXEHUA

B oOCHOBHOM MeHIO pacxogomepa MapaMeTpbl HakoMneHHoro ob6bEmMa, B
3aBMCUMOCTM OT KONMWYeCcTBa npoLlleflen 4Yepes pacxogomep BOAbl, MOryT
oTOOpaxaTbCA C TOYHOCTbIO A0 3-X 3Havawmx uudp nocne sansTton. B npubope
NpefycMOTPEH PEXMM pacCLUMPEHHON TOYHOCTU OTOOpaXkeHus Ans oTobpaxeHus
3HayeHuns HakonneHHoro ob6véma Ha XKKW ¢ TOuHOCTbIO 4YeTblpe uudpbl nocrne
3anaTton. Crapwuve 3Havalime paspsibl B pexume paclUMPeHHOW TOYHOCTU MOryT
oToOpaxaTbCsl YaCTUYHO, CMOTPUTE PUCYHOK 9.
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PucyHok 9 — Pexxumbl omobpakeHusi napamempos HakornieHHo20 ob6béma

lMepexoq B pexum pacLUMPEeHHOW TOYHOCTU OTOBpaeHUs OcyliecTBnseTcs
NyTEM ANUTENBHOIO HaXaTus (He MeHee 5 C) Ha KHOMKY ynpaBneHnsi pacxofoMepoM.
Mpu atom Ha XKW cmelaetca 3HaK «ToYkay, YTO CUTHanu3vpyeT O BKITHOYEHWM
pexuma paclUMpeHHON TOYHOCTM oTobpaxeHus. ObpaTHbIN nepexon OcCyLlecTBs-
eTCcsa O4HMM K3 ABYX CNOCOBOB:

= OAnuTenbHOE HaxaTue KHOMKU NpuBoanT K oBpaTHOMY nepexody Ha cTaHaapTHoe
oTobpaxeHne HakonneHHoro 06bLEMa;

" aBTOMATUYECKUA BbIXO4 W3 pPeXuMa pacLUMPEeHHOMW TOYHOCTU MPOUCXOAMUT
kaxable 10 MUHYT.

1.5.1.2. AKTUBALIMS/OEAKTUBALNA PAOMOUHTEP®ENCA

Mepen Hayanom aKkcnnyarauyum pacxogomepa co BCTPOEHHbIM
pagvouHTepEeNcoM ero HeoGxoaMMO:

= LoRaWAN - 3apeructpupoBatb npubop y onepatopa cetn LoRaWAN, nytem
nepegayn onepartopy kogos pernctpaumm B cetn DevEUI, AppEUI, AppKey;

= NBloT — y6eautbesn, yto SIM-kapTa, ycTaHOBNEHHas B Npubope, akTMBUpOBaHa y
onepartopa COTOBOW CBA3W.

Koabl pernctpauumn B cetn LoRaWAN un umdposon ngentndgpukatop IMEI gns
NBIoT ykasbiBatoTcs B nacnopte npubopa CMAP.407251.004 MNC.

B uensax akoHoMun 3apsiga anemMeHTa NUTaHUs Pacxo4OMepbl NOCTaBMAKTCHA C
BbIKIIOYEHHBIM  paguouHTepdericom (LoRaWAN wnn NBIoT). [Ona aktuBauuu
UHTepderica Heo6XoaAMMO BbIMONHUTE criegyolmne 4eNCcTBUs:

= BONTM B OCHOBHOE MEHI0 pacxogomepa (pUCYHOK 8) M aKkTuBMpoBaTb
pagnonHTepdenc (cmotpute, pucyHok 10). AkTMBaums uHTepdperica npoucxoanT
NpaKkTU4eCcKn MrHOBEHHO, NpMGOp perncTpupyeTcsa B ceTu 3a 1 MUHYTYy, Mpu 3TOM
NHTEpMENC perncTpmpyeTcsa B CeTu, nepefaéTt Tekylime AaHHble pacxogoMepa Ha
cepBep M NePEXOAMT B CNALLMI PEXUM OO0 CrieayoLero ceaHca CBasu;

= npn paboTte Ha nnatdopme SHEPIOKabuHeT npoBepuTb perncrpaumio pacxono-

Mepa B ceTu B NMYHOM KabuHeTe nonb3osatens. [pu paboTte B ceTsix MHbIX onepa-
TOPOB, PYKOBOACTBOBATLCS YKa3aHUsAMK onepartopa.

Pacxopgomepbl-cuetumkn KAPAT-523-C
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PucyHok 10 — Akmusayus/deakmusayus paduouHmepgelica
1.6. MAPKMPOBKA U NNMOMBUPOBAHUE
1.6.1. MAPKUPOBKA

Ha «kopnyc pacxodgomepa HaHeCeHbl Ccrneayllne  MapKUpPOBOYHbIE
0003HayeHus:

3HaK yTBEpPXAEHUsA Tuna cpeactaa namepenun (CH);

3Hak obpalleHnst NPOAYKLUMM Ha pbiHKE rocyaapcTs EBpa3niickoro 3KOHOMUYECKOTO
cotoza (EAC);

HanMeHoBaHMe U yCrioBHoe ob0o3Ha4eHne np|/|6opa;

HauMeHOBaHue u/unu TOBaprII?I 3HaK NpeanpuaTnAaA-n3roToBUTenNA;

HauMeHOBaHWe CTPaHbl-M3roToBUTENS;
rof BbIMycka;

3aBOJCKON HOMEpP pacxoaomepa;

«CTpenka» — nokasbiBaeT HanpasrieHne NoToka namepsiemon paboyen cpeapl;
Tunopasmep — anameTp ycnosHoro npoxoga MY pacxogomepa (Ay, DN);
cTeneHb 3awnTbl 060M04KM Npnbopa OT BO3AeNCTBUsS okpyxatoLlen cpeasb (IP);

OCHOBHbIE TEXHUYECKME XapaKTepPUCTUKIN pacxogoMepa:
= anasoH namepeHusa pacxoaa, mM3/u;

» AnanasoH Temnepatyp pabouyen cpegbl, °C;
* UTaHWe BHELUHEE/BCTPOEHHOE — CUMBOS MOCTOSAHHOIO/NEPEMEHHOro TOKa;

= HOMWHaNbHOE 3Ha4YeHWe HanpsXKeHnsa nutaHus, B;
" MakcumMalbHoOe pa6oqee nasnexne, MMa.
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1.6.2. NIOMBUPOBAHUE
KOHCTpyKLME pacxogoMepoB NpedyCMOTPEHO TpU Byaa NioMOUpoBaHUs:

= [pun BbINyCKe 13 NPOM3BOACTBA 3aBOAOM-M3rOTOBMTENEM NPON3BOANTCS YCTAHOBKA
rapaHTunHon nnomoGbl. Mnombor OTK n3 camoknesiwencs MnéHku (pucyHok 3,
nosvumsi  3) nnoMbupyeTcs KOMMYHMKaLUMOHHBbIA Onok pacxogomepa (MecTo
coedvHeHns pfetanen kopnyca 6noka). OTcyTcTBME AAHHOW MNAOMObLI CRyXuT
NPUYNHOW ANS 0TKa3a B rapaHTUHOM 06CnyXuBaHUu.

= MNocne noBepKu pacxogomepa opraHusauus-nosepuTerns BbINOMHSET
nnombupoBaHne pacxogomepa nnombGon (nnombamu) C HaHECEHHbIM 3HAKOM
nosepkn. lnomba C HaHeCeHHbIM 3HaKOM MOBEPKU MpegHasHaveHa Ans
npeaoTBPaLLEHNS HECAHKUMOHMPOBAHHOMO A0CTYNa K BHYTPEHHUM 3nemMeHTaMm
M3MEepUTENbHON YacTu U PerynupoBoYHbIM - y3nam. [nomGupyeTtca  kopnyc
nameputenbHoro 6roka (pucyHok 3, nosuvumsa 11). NnombupoBaHne npoBoanuTcs
YCTaHOBKOW CBMWHLIOBbBIX (NS1acTMaccoBbiX) NAOMO Ha NpPOBOMOKE, MPOMyLEeHHOMN
Yepe3 OTBEpPCTUS B MpWUNMBax Ha Kopnyce (JOMyckaeTcs MCMNonb3oBaTb OAHY
nnomby, npornyckas MNpPOBOMOKY OAHOBPEMEHHO uYepe3 oba NNoMOGUPOBOYHbIX
NpunmMBa, PUCYHOK 5, mo3vumus 2), unn ycTaHOBKOW CaMOKneswmxcs nrnomb u3
BOAOCTOMKOrO mMaTtepuana Ha cneuuanbHble Nowagku ¢ ABYX CTOPOH Kopnyca
n3mepuTensHoro 6noka.

Mpu BBOAOEe pacxogoMepa B 3KChnyaTauMi 3auMHTEpecOoBaHHasi opraHv3auust
BbINOMHAET NnombrnpoBaHve B MecTax MOHTaxa npmubopa B TpybonpoBog;:
= Tunopasmepbl  [y20, 25, 32, 40 nnomOGupyloTcs HaBeCHOW nromMoon
3aMHTEPECOBAHHOW CTOPOHbLI MOCPEACTBOM MPOBOSIOKM, MPOMNYLLIEHHON Yepes
NNoMOMPOBOYHbLIE OTBEPCTUSI B HaKMAHbIX rakax pacxofoMepoB (PUCYHOK 3,
nosuums 8);
= Tunopa3mepbl  [y50, 65, 80, 100 nnombupyloTca HaBecHoM mnromMoon
3aVHTEPECOBAHHOW CTOPOHbI MOCPEACTBOM MPOBOSIOKM, MPOMNYLLIEHHON Yepes
NIOMOUPOBOYHBIV BUHT hriaHua MPOTOYHOM YacTu pacxogomepa (PUCYHOK 3,
nosuums 9).

1.7. YNAKOBKA U KOMMJIEKTHOCTb NOCTABKU

PacxogoMep ynakoBblBaeTCs B KapTOHHYH KOpPOOKy. JQKCniyaTauvoHHas
OOKyYMeHTauusi nomellaetcs B Kopobky BMecTe c npubopom. Ha Kopobky
HaknemBaeTCs 3TUKETKA, coAepxallas HauMeHoBaHWe W MOSfHOoe YCMoBHOe
obo3HayeHne pacxodoMepa, AaTy YNakoBKW, W TOBapHbI 3HaK NpeanpusTus-
N3rOTOBUTENA.

KomnneKkTHOCTb MOCTaBKM pacxofoMepoB npueseaeHa B Tabnvue 13
Ta6bnuuya 13 — KomnnekmHocme nocmaeku pacxo0omMepos

HanmeHoBaHue O6o03Ha4yeHue |KounJ;Bo, MpumeyaHue
Pacxopomep-CHeTuk | c\iag 407251.004-03 1 nonh;i?aaoﬁ??os
KAPAT-523-C : : y ey y
PyKoBoAcTBo CMA®.407251.004-03 PN | 1
nons3osatens (PI1)
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Ta6bnuya 13 — [MpodomxkeHue

|Kon-Bo,
T,

HanmeHoBaHue O6o03Ha4eHue MpumeyaHue

PykoBogcTteo no
akcnnyataumm (P3)

WHcTpykums no
MOHTaxy (M)

CMA®.407251.004-03 P3 -

CMA®.407251.004 M -

MepeyeHb oGoOpygoOBaHUS, MNOCTaBMNSIEMOrO MO  AOMOSIHUTENbHOMY  3aKasy,
npvBenéH B Tabnuue 14.

Tabnuya 14 — ObopydosaHue, nocmasnsemoe no ornoIHUMEIbHOMY 3aKa3sy
O6opynoBaHue MpumeyvaHne

npﬂMbIe Y4acCTKM N SneMeHTbI

KMY (KoMnnekT MOHTaXxHbIX Yyacten) 1 n 3
KpenneHus B Tpybonpososa

AnemMeHTbl KpenneHua

KMY (KoMnnekT MOHTaXHbIX YacTewn) 2
B TpyOonpoBop,

MB (moHTaxHas BcTaBka MY pacxogomepa)

Apantep (yanuHutens MN4)
KAPAT-916 ontoronoska USB-IrDA CMA®.426434.001

CMA®.468152.001 (gnst npnbopos
B 6a30BOM MCMOMHEHNUN)

KAPAT-923 — KOMMYHUKaLMOHHbIA MOAYIb

BHeLHWIA UICTOYHMK NUTaHNA Cwmotpute pasgen 1.3.3 PO
MOCTOSIHHOrO TOKa «XapaKTepucTUK/ NeKTPONUTaHNs»

1.8. TAPAHTUMHbIE OBA3ATENBCTBA

B npouecce TpaHCNOPTUPOBAHWUSA, XpaHEHWsl, MOHTaXka W 3KchnyaTauuu
pacxogoMepa HeobXoAMMO CrefoBaTb YKasaHWsM COOTBETCTBYHOLUMX Pa3aernos
HaCTOSALLEro PYKOBOACTBA MO SKCMSyaTauMu U WHCTPYKUMKM MO MOHTaxXy
pacxo4oMepoB.

Mpv cobGniogeHun TpeGoBaHMiA  yKasaHHbIX  JOKYMEHTOB, M3rOTOBUTENb
rapaHTVpyeT HopMarbHyl0 paboTy pacxodomMepoB. B 3aBucMMoOCTM OT kracca
TOYHOCTV PaCXOOOMEPOB, rapaHTUHLIA CPOK 3JKCMfyaTauuM CO OHS MPOAaxu
pacxogoMepa CoCTaBnsieT:

= 018 pacxoomMepoB Knacca TodHocTM 1 — 5 ner;

= AN pacxXoAOMEpPOB Kiacca TOYHOCTM 2 — 6 ner.

[apaHTuitHbIE 0653aTenbCTBa NpeAcTaBneHbl B nacnopTe pacxogomepa.
2. ICNONb30OBAHUE MO HASHAYEHUIO

2.1. KCMNYATAUUOHHbIE OrPAHUYEHUA

Ona obGecneyeHnss KoppekTHOW u 6GesaBapuiiHOM paboTbl pacxogoMepoB
Heo6xoamMMo cobnogaTh crneayloLme orpaHUYeHNst U YCIoBUS:
" rMgpaBnuyeckasl MNpPOYHOCTL  NEPBUYHOTO  npeobpasoBaTenst  pacxogomepa
cocTaBnsieT He bonee 2,5 Mla;
= Npubopbl  COXpaHaT paboTocnocoBHOCTL MNpU  U3OLITOYHOM  AAaBMEHWM B
Tpybonposogax o 1,6 MlNa BkNOUNTENBLHO;
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* n36bITOYHOE AaBrieHne Ha Bbixogde u3 Ml fomKHO OblTb HE MeHee:

= 0,05 MMa — gna [y20, 25, 32;

= 0,1 MMNa — ansa [y40, 50, 65, 80, 100.

3anpelyaeTca MOHTUPOBATb pacxodoMepbl BOMM3M  MOLUHBIX  UCTOYHUKOB
SMNEKTPOMArHNTHLIX Monen (TpaHcdopmaTopoB, JnNeKkTpoaBuraTenen, YacTOTHbIX
npeobpasoBaTenen, HeAKPaHNPOBAHHBIX CUNOBbIX kabenen u T.n.).

[ns npepoTBpaLleHns ownbok namepeHuin B npouecce paboTel HEO6X0AMMO:

MOHTMPOBAaTb Pacxof4oMepbl B 4YacTaAx TpybonpoBoga C  MUHWMArbHbIM
rmapaBnMyeckuMm  CONpPOTUMBMEHWEM  (NpunoxeHne A), U A€  UCKNIOYEHO
obpaszoBaHne Bo3ayLUHbIX Mpobok (npunoxeHue b);

obecneyunTb co3gaHue npAMbIX Y4aCTKOB A0 U Nnocne pacxogomMmepa, Ha KOTOPbIX He
OOIMKHO  BbITb yCTpOI;ICTB nnn 9SrnemMeHToB, BblI3blBAalOWMX OOMONTHUTENbHOE
rmapasrind4ecKkoe conpoTuBIieHne;

npu BO3MOXHOCTW BO3HUKHOBEHWS AOMOSIHUTENBbHOIO MMAPaBAMYECKOr0 CONpoTy-
BneHnss B Tpybonposofe (Hanpumep, HEMonHoe OTKPbITUE/3akpbiTe 3arnopHon
apmaTypbl), pekomeHAyeTcs nepes NpsMbIM y4aCTKOM, pacrofioKeHHbIM Ha BXoae
pacxopgomepa, yctanasnmeaTb YN no FOCT 8.586.1-2005.

B npouecce npoBeaeHnsi MOHTaXHbIX U nyCKOHanago4HbIX pa60T, a Takxe npu
XpaHeHUn pacxoaomMepoB 3anpeLllaeTca:

* NoAHMMaTb U NepeHocUTb NpuUGOopbl, yaepxuBas uMx 3a kopnyc 3B, a Takke
OCTaBISATb Ha XpaHeHWe pacxofoMepbl B NepeBEPHYTOM BuAe, PUCYHOK 11;

PucyHok 11 — Hedonycmumbie delicmausi rnpu pabome ¢ pacxodomepamu

" ICNONb30BaTb PacxodoMep B KavyeCTBe MOHTaXHOW BCTaBKU MPWU BbINOMHEHWUU
CcBapoyHbIX paboT (cmoTpute, CMA®.407251.004 UM, pasgen 3.3).

MoHTupys pacxogomep B Tpybonposogd HeobxoAnMO npuaepXumBaTbCcst NpaBui,

onucaHHbix B CMA®.407251.002 M pasgensl 3.5 1 3.6.

2.2. PEKOMEHOALMA NO BblIBOPY TUNMOPA3MEPA PACXOOOMEPA

Ycnosnem HagexHon n 6esasapuinHon paboTbl pacxogomepa sBrseTcs BbiGop
onTumaneHoro Tunopasmepa. OCHOBHbIMU KPUTEPUSIMU ANS 3TOrO CryXar:

" COOTBETCTBME TEXHUYECKUX XapaKTepUCTMK pacxogomMepa pacHETHbIM napameTpam
(ovanasoHam pacxogoB, TemnepaTyp W [OaBfeHW) CUCTEeMbl, B KOTOPYIO
MOHTVPYETCS pacxofomep;

* AMamMeTp  YCMOBHOrO  npoxoga ydyacTtka TpybonpoBoga, Ha  KOTOPOM
yCTaHaBnMBaeTCcs  pacxogomep, [OOIKeH  COOTBETCTBOBaTb  TUMOpa3Mepy

Pacxopgomepbl-cuetumkn KAPAT-523-C
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pacxofomepa.
Mpu BbIGOPE TUNOPa3Mepa pacxofoMepa pekoMeHayeTcst cobnioaaTtb npasuna:

* pacyéTHbIi pabounin pacxop BoAabl B TpybOMpoBOAE [OOMKEH HAXOAUTbLCS B
avanasoHe (0,25 0nom — Qnom) M3/4, ANs BbIGpaHHOTO NpuGopa (Tabnuua 1.1);

" nepexofgHoe 3HayeHune pacxoda qt (Tabnuua 1.1) AOMKHO ObiTb MEHbLUE MWHU-
MarnbHOro pacyéTHoro pacxoga oAbl B Tpybonposoge.
2.3. NOAroToBKA K PABOTE
K pabote c pacxogomepamy JOMycKaloTCcs nuua, usyvmsluMe Hactoswee PO,

npoLuesLne UHCTPYKTaX Mo TeXHUKe 6e30MacHoCTU 1 MMetoLme rpynmny Aonycka no
aneKkTpoGe30nacHOCTU He Huxke 2.

Mo cnocoby 3aWwuTbl OT MOPAXEHUs! 3NEKTPUYECKMM TOKOM pacxogoMepbl
oTHocaATes Kk knaccey |l no TOCT 12.2.007.0-75.
HeponyctumbiMM 1 onacHelMn  chakTopamMmu npyM  NPOBedEHUM  CBapOYHbIX,
MOHTaXHbIX 1 PEMOHTHbIX AN pacXxogomepa SBMsTCA:
* MpoTeKaHne cBapoYHOro Toka Yepes M4 pacxogomepa;
" MOBbILEHNE TemnepaTypbl BOAbI B TpybonpoBode Bbile COOTBETCTBYHOLLMX
3HAYEeHWU, yKa3aHHbIX B Tabnuue 5;
* n3bbITONHOE [aBneHve Boabl B TpybonpoBode, Ha KOTOPOM YCTaHOBIEH
pacxogomep, npesbiwaeT 1,6 Mla.
YKasaHHble Bbille paboTbl HEO6XOANMO NPOBOANTL:
" [PV OTKIOYEHHBIX MMHMAX CBS3W Npubopa ¢ permcTpupyoLwuMm yCTpoicTBamu;
* MPY MONTHOM OTCYTCTBUM U3BLITOYHOIO AaBneHns BoAbl B Tpybonposoae;
" NP pPeMOHTHbIX paboTax Ha TpybonpoBoge HeoOXxoAMMO MCMONb3oBaTb BMECTO
pacxogomMepa MoHTaxHyto BcTaBky (CMA®.407251.004 UM, pasgen 3.3).

3anpelyaeTca ycTaHOBKa M 3KCMyaTauusi pacxofoOMepoB Ha obObekTax rhe
SKCMMNyaTauMOHHbIe 3Ha4YeHuss TemnepaTypbl W (UNM) OaBneHMss BoAdbl B
TpyGonpoBogax MOryT npeBbillaTb aHanorMyHble AOMyCTUMblE 3HayeHus ans
pacxofoMepoB.

OnpepeneHve [AnuWHbl  NPsSIMbIX  y4acTKOB [0 W Tocfie  pacxodomepa,
NPOM3BOANTCA Ha 3dTarne NPOeKTUPOBAHUSA y3ra KOMMEPYECKOro (TEXHOMOMMYECKOro)
y4éTa M 3aBUCUT OT BeNUYMHbI MMAPaBINYECKOro COMPOTUBIEHUS, HaXoAALerocs
HeMnocpeACTBEHHO MNepes PacxogoMepoM U nocre Hero (cMoTpute Mpunoxexue A).

2.4. NOPAOOK PABOTDI

Pacxogomep, caoanHbin B akcnnyatauuto (CMA®.407251.004 UM, paspgen 4),
paboTaeT HenpepbiBHO B aBTOMATM4eCckoM pexume. VHdopmaums 06 namepsieMbix
napameTpax (pacxona 1 o6béma) NOCTOSIHHO:
= [OCTYMHa ANs BU3yarnbHOro cuntbiBaHus ¢ akpaHa XKKU;
= BbIBOAUTCS HA YNCIIOMMMYIbCHbIE BbIXOAbI M HA UHTEpdec obmeHa 1 nepeaaércs

Ha BHELLHee perncTpupyroliee yCTponNCTBO.

TexHunyeckoe obcnyxuBaHWe pPacxXxOAOMEpPOB MNPOBOAUTCA B COOTBETCTBUMM C
TpeboBaHUAMM, yka3aHHbIMU B pasgerne 3 HacTOsILLEro pyKoBOACTBA.

Mpy npoBegeHNN PEMOHTHBIX, PErflaMeHTHbIX U UHbIX PaboT, B XO4e KOTOpbIX
BOOa crnvBaeTcs M3 TpybonpoBoda, pekoMeHAyeTcsl OTKM4aTb pacxogomep OT
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BHELLHMX PEerucTpupytoLwmx YCTPOWCTB U NOAKMoYaTb K HAM TONMbKO MOCMe TOro, Kak
Tpy6onpoBoa GyaeT 3anosnHeH BOAON.

2.5. AEMOHTAX PACXOOOMEPA

[OeMoHTax pacxogomepa s OTNpaBku €ro Ha MepUoAMNYECKYH0 MOBEPKY, nmbo
PEMOHT Heobxoanmo nposoauTb B cneaylowem nopanke:

" CHATb M30ObITOYHOE [aBreHve B TpybonpoBode W CnuTb Body W3 ydyacTka
TpyGonpoeoaa, Ha KOTOPOM CMOHTUPOBAH PacxoaoMep;

* OTKMKYUNTL JIMHUIO/MIMHUM CBSI3N pacxodomepa C BHELWHUMMU PErNCTPUPYHOLLMMUN
YyCTpONCTBaMU;

" NeMOHTMPOBaTbL pacxogomep, crnegya ykasaHuam CMA®.407251.004 UM
(pasgensl 3.5, 3.6);

" YCTAHOBUTb MOHTaXHYI0 BCTaBKy Ha MECTO [AEeMOHTMPOBaHHOINO pacxogomepa,
pykoBoacTBysick ykasaHuam CMA®.407251.004 UM (pasgenos 3.5, 3.6);

* NOCre YCTAHOBKM MOHTaXHOW BCTaBKW nodaTtb B TpyGonposog paGoyee AaBrneHue
1 BM3yasibHO NPOBEPUTb TPYGOMNPOBOA HA FePMETUYHOCT;

" NMPUY NONIOXNTENBHOM pe3ynbTaTe NPOBEPKU BO300OHOBUTL pa60Ty CUCTEMDI.

Mepen oTnpaBkon pacxodomepa Ha MoBepKy MMM PEMOHT, MPOM3BECTU OYUCTKY
MPOTOYHOM YacTM MEepBMYHOrO npeobpasoBaTens npubopa OT  OTNIOXKEHWUH,
BO3HMKLLMX B MPOLIECCEe KCMyaTaLmu.

3. TEXHUYECKOE OBCITY>KUBAHUE

TexHudeckoe oOCNyXMBaHWE pacxogoMepa MpPOBOAUTCS B LIENSX COXpaHeHUs
METPONOrMYECKNX N TEXHUYECKMX XapaKTepucTuk npubopa wn Bkmo4vaeT B cebs
cnegywowime Buabl pabort:

= BHELLUHWI NEPUOLANYECKNIA OCMOTP;
* NepPUOLMNYECKYIO NMOBEPKY;

KOHCepBaLUUio pacxogomMmepa.
[Npw BHELLHEM NEPUOSNYECKOM OCMOTPE NPOBEPSETCS:

KOMIMJIEKTHOCTb pacxogomepa B COOTBETCTBUM € O[;

OTCYTCTBME Ha Kopryce pacxodoMmepa BuOMMbBIX MeXaHWYEeCKUX MOBPEXOEeHWn B
BMOE CKOJMIOB M BMSATUH, a TakKe CreaoB KOppo3uu/paspylleHnst MaTepuarnos, u3
KOTOPbIX U3rOTOBIIEH PACXO4OMED;

MapKMpOBOYHbIE 0603Ha4YeHns1 OMKHbI ObITb YETKUMU, NErko YNTaeMbIMU;

Hanuyme 1 LenocTHOCTb MIoOM6 U1 KneiM, NpeaycMoTpeHHbIX JL;

COCTOSIHVME 3MNEKTPMYECKUX COEAMHEHWUI NpoBOOOB 3aseMrneHus ¢ koprycom [r1
pacxogomepa u Tpy6onposoaa;
COCTOSAAHME NpPOBOAHBLIX JTIMHUIA CBSA3WN C BHELLHUMU yCTpOVICTBaMI/I;

cooTBeTCTBUE yCJ'IOBVIl7I aKcnnyatauunn 3aAaABNE€HHbIM aKcnnyaTauMoHHbIM
XapakTepuctnkam pacxogomepa.

Ocoboe BHUMaHMe HeoOXoOMMO YAensTb  KOHTPOSIO  TEXHONMOrMYEecKUX
napamMeTpoB, B 4acTHOCTM Temrnepatype W pfAaeneHuio paboden cpeadbl B
Tpy6onpoBoae, M He [JonyckaTb PEXUMOB 3KCMryaTauuu, CrnocoBCTBYHOLMX
BO3HMKHOBEHUIO ABNEHNS KaBuTauun (06pasoBaHuMio B BOAE NOMOCTEN, 3anofHEHHbIX
rasom, NapoM MM UX cMecbio). Bbixod aKCnyaTauMoHHbIX NapamMeTpoB 3a rpaHuLbl
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3asIBMEHHbIX TEXHUYECKMX XapakTepUCTUK pacxofomepa, MPUBOAUT K YBEMUYEHUHO
NOrpeLIHOCTN U3MepeHnin Npubopa.

nepI/IO,EI,I/IHHOCTb BHeWHero ocmoTpa 3aBUCUT OT yCﬂOBMﬁ aKcnnyatauumm w“
onpegendetca npeanpuatuem, segylinm TexHU4eckoe O6Cﬂy)KI/IBaHMe y3na ydeTa,
Mo COrnacoBaHuIo C KCNIyaTUpYIOLLE OpraHu3auven.

lNepunoguyeckass nosepka npPou3BOAUTCA B COOTBETCTBMM C pasgenom 4
HacToALllero pykosoactea.

KoHcepBauusi pacxogoMepa OCYLIEeCTBRSieTCA Mpu  OeMOHTaxe npubopa ¢
obbekta ANs NPOAOIDKMTENBHOrO XpaHeHus. [lpu  KoHcepBauuu Heobxooumo
yCTpaHuTb cneabl Bo3aenctsus Bodbl Ha MY M1, nocne 4vero yctaHoBuTb Ha [
3arnyLuKku.

XpaHeHne pacxogomMepa nNpou3BOANTCS B COOTBETCTBUU C Tpe6OBaHI/I$|MI/I,
M3rOXeHHbIMK B pa3gerne 6 pykoBoACTBa.

B Cllydyae OTKasa pacxogomepa U HeBO3MOXHOCTU YCTpaHEeHUA HeucnpaBHOCTU
Ha MecCTe akcnnyaTtaunn, pacxogomep Heobxoanmo AEeMOHTUpOBATb U OTNPaBUTb B
PEMOHT, a Ha ero MecTo yctaHoBUTb MB cooTBeTCTBYHOLLErO pasmepa.

4. NOBEPKA
Pacxogomepb! noanexat nepsuyHoOn 1 NepUOaNHECKON NoBepKe.

MHTepBan Mexgy noBepkamu, MeToduka MOBEPKM YCTaHaBNMBAKOTCA B
COOTBETCTBMM C MOPSIAKOM YCTaHOBMEHUS W W3MEHEHUs WHTepBana Mexay
rnoBepkamMu CpefcTB W3MEpPeHWI, YCTaHOBIEHUS, OTMEHbl MEeTOAWMK MOBEPKN U
BHECEHMS U3MEHEHWIA B HUX, NMPeayCMOTPEHHbIM YacTbto 7 ctatbh 12 deaeparnbHOro
3akoHa Ne 102-93.

Mpn HapyLlweHUn LenoCcTHOCTH NIomM6bl C HAHECEHHBLIM 3HAKOM NOBEPKN pe3yrib-
TaTbl NOBEPKM CHUUTAOTCH HELENCTBUTENbHBIMU.

5. PEMOHT

B cny4yae BbIxoga pacxogomMmepa 13 CTpOod, ero PEMOHT NPOU3BOANTCS TOMBbKO Ha
npeanpuaTun-n3roTtoeuTerne nnn B aBTopn3oBaHHOM CEPBUCHOM LEHTpe.

Mpn oTnpaBke pacxogomepa B PEMOHT BMECTE C HUM LOMKHbI ObITb OoTnpasBlieHbl
crnepywowine conpoeogunTesibHbie JOKYMEHTbI:

* peKnamalMOoHHbIN aKT C ONMcaHWeM XxapakTepa HEUCNPaBHOCTU U €€ MPOSsIBIEHUSIX
(oGpasel, peknamauMoHHOro akTa npefctaeneH B [lpunoxeHun B nacnopTa
pacxogomepa);

= nacnopt pacxogomepa CMA® 407251.004 NC, no BO3MOXHOCTW.

6. TPAHCMMOPTUPOBAHUE U XPAHEHUE

Pacxogomepbl B ynakoBke NpeanpuUsiTUS-U3rOTOBUTENSI TPaHCNOPTUPYIOTCS Ha
ntobble paccTosHUsa npu cobnioaeHnn crneayoLwmx TpeboBaHnit:
" TPAHCMOPTUPOBAHME MO >XENe3HOW [Aopore [OSMKHO NPOU3BOAWUTBECS B KPbIThIX
YNCTbIX BaroHax;
npy NepeBo3ke OTKPbLITbIM ABTOTPAHCMNOPTOM SILLMKM C NpubopamMu AOSKHbI BbiTh
NOKpbITbl BpeseHToM;
npu nepeBo3Ke BO3AYLUHbIM TPAHCMNOPTOM SALWMKM C npubopamu  OOSKHbI
pa3MeLlaTbCs B repMeTUYHbIX OTanMBaeMblX OTCeKax;
npv nepeBo3ke BOAHLIM TPAHCMOPTOM SLLUMKM C Npubopamu AOMKHbI pasMeLLaTbCcs

B CyXOM TpIOMeE.
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Pa3mMelleHne © KpenneHue SILLMKOB C PacxofoMepamMu Ha TpPaHCMOPTHbIX
cpeacTBax [OMKHO obecrneudnBaTb YCTOMYMBOE MOMIOXEHWE B MNyTWU, OTCYTCTBME
CMeLLeHU U yaapoB Apyr O Apyra, a Takke O CTEeHKU TPaHCMOpTHbIX cpeacTts. Bo
BpeMsi TPAHCMOPTUPOBAHMS 1 MOrPy304HO-Pa3rpy304HbIX paboT TpaHcnopTHas Tapa
He [OIKHa noaBepraTtbCs pesknM yaapam v NpsiMOMY BO3AENCTBUIO aTMOCKEpHbIX
0CagKoB M nMbiNn. YCNoBusi TPaHCMNOPTMPOBAHUSA [OIDKHbI COOTBETCTBOBATb
ycrnosusiM xpaHerus 3 no FOCT 15150-69 npu TemnepaType He Huxe MuHyc 25 °C.

XpaHeHne pacxo4OMepOoB OCYLEeCTBAATbCS B TPaHCNOPTHOM Tape wnu B
yrNaKkoBKe M3roTOBUTENSA B CKMNAaACKUX MOMELLEHUSIX MPpU OTCYTCTBUM B HUX MbIW,
napoB KWCMOT, LUeno4Yen 1 arpeccuBHbIX rasos, No ycroBusaM xpaHeHus 3 no FTOCT
15150-69, npu TemnepaType OKpyXatoLLen cpeapbl He Huxe MuHyc 25 °C.

[MoctaBnsemas akcnnyataumMoHHas [OOKYMEHTauuMs XpaHWTca BMecTe C
npubopamu.

7. YTUIN3ALUUA

Pacxogomepbl He copepXaT B CBOEW KOHCTPYKUMU OparoueHHbIX MeTannos, a
Takke mMaTepuanoB U BellecTB, Tpebyowmx cneumanbHbiX METOAOB yTUNM3aumm m
npenctaBnAWNMX ONAacHOCTb A4 XU3HU nro,qe|7|.

Mo BbipaboTke pecypca 3KcnnyaTuMpyloLlas oOpraHusauusi OcCyLlecTBnsieT
MeponpuATUS MO NOATOTOBKE WM OTMNPaBKE M3OENUA Ha yTUIM3auuioo. YTunusaums
pacxoLoOMEepoB  OCYLUECTBMNSIETCA OTAENbHO MO  rpynnaMm maTepuanoB B
COOTBETCTBMM C Tabnuuen 15.

Tabnuya 15 — Ymunusupyembsie Mmamepualsibl

. MaTepuan
YTHIM3VPYSMEIH Wnu3npyemoro Cnoco6 ytunusauum
aneMeHT yr Py yr
3aneMeHTa
. TekcTonut, meap,
OneKTPOHHLIN Mogynu MepepaboTka
3MNEKTPOHHbIE
(B, KB) nevaTHbIX nnat
KOMMOHEHTbI
. MepepaboTka NUTMEBLIX
OnemMeHT nuTaHus TNt n TMoHUN-xnopug
3NIEMEHTOB
KomMMyHMKaLNOHHbIE Meab, cUnmnKoH .
y H Ab, ’ MepepaboTka kabenen
kabenu dpToponnact
JlaTyHb
Kopnyc MM yHb, MepennaBka
Hep)kaBetoLas cTtasnb
Kopnyca Vb, Kb
pry . ABC, PC, PPS MepepaboTka nnacTuka
narymkos M3l
[MNepepaboTka
YnakoBka KapToH pep
MaKynaTypbl

Pacxopgomepbl-cuetumkn KAPAT-523-C
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NPUNOXEHUE A — TPEBOBAHUA K AJTMHE MPAMbIX YYACTKOB

[MpsiMble yyacTkn — 3TO MUHUMAarNbHO HEOGXOAUMblE NPAMOSMHENHbIE OTPE3Kn
TpybonpoBogda, KoTopble He cogepXaT  AOMOMHUTENbHO  YCTAHOBMEHHbIX
rMAPaBMYECKNX COMPOTUBIIEHWI, HEMOCPEACTBEHHO NPUMbIKAIOT K pacxogoMepy U
cnyxar Aans crabunusaumu Mnu  yMeHbLUEHWUS MAPOAMHAMMUYECKUX WUCKaXKEHWI
noToKa BOAbI, MOCTyNaloLen NPOTOYHYI0 YacTb npmbopa. AnvHbl NpsAMbIX y4acTKOB
BblGMpaloT, pyKoBOACTBYSCb TMnamm obopynoBaHus (rmgpasnuyeckux
COMPOTUBNEHNI), YCTAHOBINEHHOTO B TPy6onposoa nepes pacxogomepom, Tabnuua
A1,

Tabnuya A.1 — MuHumasnbHo-Heobx00umMble OnuUHbI NPsMbIX ydacmkos (1Y)

OGopynoBaHue, ycTaHaBIMBaeMoe Onuxa NY, Ay (MY, MN), He MeHee:
Ha Bxoge/BbixoAe pacxogomepa Ha Bxoge Ha Bbixoae
KoHdpyszop 3 3
KpaH wapoBoi (0TKpbIT NOMHOCTbLIO) 3 3
Oudpapysop 5 3
TporHuk 5 3
OTBOA, kKONneHo 90° 5 3
Koneno 90° + 90° 5 3
dunbTp, rpA3eBuK 5 3
3aTBOp NOBOPOTHbIN AUCKOBbIN 10 3
3aaBukKa KnuHoBasi 10 3
Hacoc 10 3
Perynupytowuin knana 1 10 3
) — He pekomeHZyeTCs ycTaHaBNMBaTbL Nepes pPacXxogoMepoM

Ecnu HenocpeACTBEHHO Nepen pPacxofOMEPOM YCTAaHOBMEHO HECKOMbKO TUMOB
obopyaoBaHUs C pasnuYHbIMK BENUYMHAMK TMOPABAMYECKUX COMPOTUBIEHWUIA, TO
ONVHY NpsSIMOro yyacTka crieyeT BbloupaTb Tak, 4Tobbl TpeboBaHus Tabnuubl A.1
BbIMOMHAMUCE ANS1 BCEX TUMNOB YCTaHOBMNEHHOro o6opyaoBaHNsi, CMOTPUTE PUCYHOK
Al

PucyHok A.1 — lNpumepsl onpedeneHusi O5UHbI MPSIMO20 yyacmka




CMA®.407251.004-03 P3 | P3 — PykoBoAcTBO MO 3KCnnyaTauumn

NMPUNOXEHUE b — PEKOMEHOALUNN NO YCTAHOBKE PACXOOOMEPOB

PacxogomMepbl MOHTMPYIOTCS HA HaKMOHHbIX, BEPTMKamNbHbIX U FOPU3OHTarbHbIX
TpybonpoBogax, pucyHok b.1, npu cobnogeHun ycnoBuii U orpaHU4eHni, yKkasaHHbIX
B pasgene 2.2 nHcTpykuum no moHtaxy CMA®.407251.004 UM.

PucyHok B.1 — PekomeHayemas yCTaHOBKa pacxofgomepa B Tpybonposog,

PucyHok B.2 — PekomeHOyemasi opueHmauyusi 36 pacxodomepa npu MoHmaxe 8
20pU30HMarbHbIe U HaKMoHHbIe mpy6onpoeods!

Pacxopgomepbl-cuetumkn KAPAT-523-C



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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