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Hactoswun JOKyMEHT pacnpoCTpaHsAeTcd Ha pacxoaoMmepbl-
cyeTumkn ynbTpassykoBble «B3JIET MP» wucnonHenns YPCB-311 u
npegHasHayeH Onsi O3HAKOMMEHUsI Nonb3oBaTenst ¢ YCTPOWCTBOM pac-
Xo4AoMepa, NOPSIAKOM ero aKcnfyataumm 1 MoHTaxa.

B cBs3M ¢ NpoBOANMBIMU KOHCTPYKTUBHbIMK AopaboTkamu un yco-
BEPLUEHCTBOBaHUAMM B pacxogomepe BO3MOXHbI OTIMYNSA OT HacToslLLe-
ro pyKOBOACTBA, HE BNUSAIOLIME HA METPOSOTMYECKNE XapaKTEPUCTUKN U
PyHKUMOHaNbHbIE BO3MOXHOCTU N3AENus.

MEPEYEHb NPUHATLIX COKPALLEHVIN 1 OBO3HAYEHWN

DN - HOMUWHanbHbIA AnameTp;

PN - MakcumanbHoe gasneHve B TpybonpoBoae;
Bl - BTOPUYHbIN N3MEpUTENbHbIN Npeobpa3oBaTters;
KKU - XKUOKOKpUCTaNIMYeCcKnin UHANKaTop;

MBIl - UICTOYHUK BTOPUYHOTO MUTAHUS;

ny - U3MEePUTESbHbIN Yy4aCTOK;

HC - HeliTaTHasi cuTyaums;

oC - onepaumnoHHas CUCTema;

MK - NepCoHanbHbIA KOMMNbIOTEP;

Mno - NnporpammMmHoe obecneveHme;

M - NepBUYHbIN Npeobpa3oBaTenb pacxoaa;
MNoA - Npeobpa3soBaTenb ANEKTPOAKYCTUYECKUNA;
Y3C - YNbTPa3ByKOBOW CUrHaI.

* % %

e Pacxodomep-cyemyuk yrnbmpa3ssykoeol «B3JIET MP» 3apeaucmpupo-
gaH 8 [ocydapcmeeHHOM peecmpe cpedcme usmepeHuli P® nod
Ne 28363-14.

e Pacxodomep-cyemyuk ynbmpa3seykogol «B3JIET MP» paspeweH K
rnpuMeHeHuro 051 yyema mernyioHocUmesisi 8 800sIHbIX cucmemax merni-
JIoCHabXXeHuUs.

e Pacxodomep-cyemyuk ynbmpa3ssykogol «B3JIET MP» coomeemcmey-
em mpebogaHusMm TexHu4Yeckozao peariameHma TamoxxeHHo20 coro3a TP
TC 020/2011 «3nekmpomacHumHasi CO8MECMUMOCMb MEXHUYECKUX
cpeocme».

YpocTtosepsioLwme JOKYMEHTbI pa3MeLLeHbl Ha cante www.vzljot.ru
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FrAPAHTUN N3TOTOBUTEINA

|. N3rotoButens rapaHTMpyeT COOTBETCTBME PaCcCXO4OMEPOB-CHETUYNKOB YNbTPa3By-
koBbIX «B3JIET MP» ucnonHenna YPCB-311 TexHu4eckum ycnosusim B npege-
nax rapaHTUMHOIo CpokKa, ykasaHHOro B nacrnopTe Ha usgenve, npu cobniogeHnm
crneayroLmnx yCrnoBui:

1. XpaHeHue, TpaHCNopTUPOBaHME, MOHTaX M 3KCnnyaTauus nusgenus ocy-
LLIeCTBNAOTCH B COOTBETCTBUN C TpeboBaHUSIMU 3KCMyaTalMoHHOW [0-
KyMeHTauuu.

2. MoHTax 1 nyckoHanago4Hole paboTbl NpoBedeHbl cneunanMampoBaHHOM
opraHvusauuen, CoTpygHWKM KOTOPOW Mpolwnu obyyeHne Ha npeanpus-

TUM-U3rOTOBUTENE, N UMEIDT cepTudMKaT Ha BbINOSNIHEHNE OaHHOro BMAa
paborT.

II. B cny4ae Bbixoga o60opyaoBaHus M3 CTPOS, rapaHTUMHBIA PEMOHT NPOM3BOAMUTCS
B FOSIOBHOM WIIN pPErvoHasnbHbIX CEPBUCHbLIX LIEHTPaX, aBTOPU3NPOBAHHLIX MO
paboTe ¢ obopyaoBaHMEM TOProBon Mapku BaneT, npu cobnogeHun ycrioBun
akcnnyaTauumn n TpeboBaHWi, yKasdaHHbIX B AKCMyaTauMOHHOM AOKYMEHTaLNN.

[ll. N3roToBUTEND HE HECET rapaHTUNHbLIX 06A3aTEeNbCTB B CNEAYIOLWNX Cry4vasiX:
a) OTCYTCTBYET NacrnopT Ha usgenve;
6) nsgenne MeeT MeXaHNU4YECKNE NOBPEXAEHNS;

B) M3Oenne XpaHurocb, TPaHCMNOPTUMPOBArioCb, MOHTUPOBANOCb MIIN 3KC-

nnyaTMpoBarnocb C HapylleHneMm TpebGoBaHWU IKChnyaTaLMOHHOW AOKY-
MEeHTaLun Ha usgenue;

r) ©bino gonyuweHo 3amep3aHue (nepexod B TBepaoe (has3oBoe COCTOsIHUE)
KOHTPONMPYEMOWN XXUOAKOCTU B U3MEPUTENBHOM y4acTKe n3genus;

[) OTCYTCTBYET UNun noBpexaeHa niomba ¢ NoBepUTENbHbIM KITENMOM;

€) usgenue nogeepranochb pa3dopke 1 gopaboTke;

X) rapaHTUsi He PacnpoOCTpaHsIeTCs Ha pacxOodHble maTepuansl U getanu,
MMetoLLME OrpaHNYEHHbIA CPOK CRYXObI.

NHpopmaums no cepBnucHomy obCnyxmBaHUO NpeactaBreHa Ha canTte http:
www.vzljot.ru B pasgene CepBuc.
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1. OMACAHUE U PABOTA

1.1. HasHauyeHue

1.1.1. Pacxogomep-cyeTuunk ynetpassykoBon «B3JIET MP» ncnonHenus YPCB-
311 npegHasHadyeH Onsi M3MepeHust cpegHero obbLeMHOro pacxoga u
ob6bema peBepCUBHbIX MOTOKOB FOpsiYen U XONOAHOW BOAbI.

Pacxogomepbl MOryT ncrnonb3oBaTbCs B COCTaBe MH(OPMaLMOHHO-
N3MepUTESNbHBIX CUCTEM N KOMMSIEKCOB, B CUCTEMax Ternroy4deTa, aBTo-
MaTU3NPOBAHHbBIX CUCTEM YMNpaBrieHUs TEXHOSOrMYecKMMun npoleccamu
B 3HepreTuke, KOMMYHanbHOM XO3ANCTBE U T.A.

1.1.2. Pacxogomep-cyeTuunk ynetpassykoBon «B3JIET MP» ncnonHenusa YPCB-
311 obecne4nBaer:

- n3mepeHune cpegHero o6bLeMHOro pacxofja Xuakoctu B Tpybonposoge

Ansa noboro HanpasBieHUst NOTOKa;

BbluMcrieHne obbema >XMAOKOCTM HapacTaloLlMM UTOroM OTAeNbHO NS

NpPAMOro n obpaTHOro HamnpaBneHus NoToka U ux anredbpanyeckon cym-

Mbl C y4ETOM HarnpaBrieHUsa NoToKa;

n3MepeHne TekyLlero 3Ha4eHnss CKOpoCTU N onpeaerieHne HanpasreHns

NnoTOKa XXWUAKOCTY;

BbIBOA pe3ynbTaToB M3MEepeHUrM W BbIYUCHIEHUA B BUAE 4YacTOTHO-

UMMYNbCHBIX U/MNU NOMMYECKNX CUTHASOB,

BbIBOA U3MEPUTESTbHON MH(POPMaLMN Ha XUOKOKPUCTaNINYECKU NHON-

KaTop, a Takke 4yepesd mHTepdenc M-Bus, nnn 6ecnpoBOAHON MHTEp-

denc ctrangapta LoRaWAN (npotokon LoRaWAN), unm no nHrepdency

NFC B cootBeTcTBMM C ISO 15693;

- BbIBOL, N3MEPUTENbHOW, ANArHOCTUYECKOW, YCTAHOBOYHOW, apXMBHOU WU
Apyron WMHgopmMauumn 4Yepesd nocnegoBatenbHbld UHTepdenc RS-485
(npotokon ModBus);

- apXMBMpOBaHME B 3HEProHE3aBMCUMOW NaMsTU pe3ynbTaToB U3MepeHnin
M YCTAHOBOYHbIX NapamMeTpoB;

- BO3MOXHOCTb NPOrpamMMHOro BBOAa YCTAaHOBOYHbLIX MapamMeTpoB C y4e-
TOM MHAMBMAYanbHbIX OCOBEHHOCTEN U XapaKTepUCTUK obbekTa M3me-
peHuns;

- aBTOMaTUYECKNN KOHTPOSb N MHAMKALUMIO HaNn4nsa HewTaTHbIX CUTyaunn
M OTKa30B, a Takke 3anucb B apxmBbl UX BUOa U ASIMTENbHOCTY;

- 3aWUTY apXMBHbIX U YCTAHOBOYHbIX AAHHbLIX OT HECAHKLUMOHUPOBAHHOIO
aoctyna.

NMPUMEYAHME. Joctyn K HEKOTOPbIM apXuBHbIM OaHHbIM BO3MO-
XeH no nHtepdency NFC (cm. n.6.7).

6

// B3/ET



1.2. TexHU4YeCKne XxapakTepuCTUKHU

1.2.1. OCHOBHble TeXHW4YecKne xapakTepucTukm pacxogomepa «B3JIET MP»
ncnonHenna YPCB-311 npuBeaeHbl B Tabn.1.

Tao6nuuya 1

HanmeHoBaHWe napameTpa

3HaveHne napameTpa

- HomuHanbHbIv anameTp (- | a5 | 44 | 50 | 65 | 80 | 100 | 125 | 150 | 200 | 250 | 300
nopasmep) Tpybonposoga, DN
. HanmeHbLLn namepsiembli
cpeaHu obbvemHbln pacxog, | 0,11 (0,18 0,28 | 0,48 |0,72|1,13|1,77 (2,50 | 4,53 |7,10 (10,15
Qmin, M3/4
. HanbonbLumnin nsmepsaemolii
cpenHun obbemMHbIn pacxon, | 14,5| 22,6 | 35,4 | 60,0 | 90,6 {141,5(221,0|318,4|566,0|885,0/1290
Qmax, M3/
- opor vyscTBUTeNbHOCTM PaC- | 55| () 036/0,057| 0,10 |0,145|0,226(0,353/0,510| 0,96 | 1,50 | 2,16
xogomepa, M°/y
. Hanbonbliee paBnexve B
2,5
Tpybonpooge, MlMa
. MapameTpbl paboyei xngko-
CTW:
- TemnepaTypa, °C ot 0 po 130*
- cogepkaHue rasoBbIX BKI0-
yeHun, % oT obbema He Oonee 5
. UyBCTBMTENBHOCTL MO CKOPO-
CTM NOTOKa XUAKOCTU, M/C 0,008
. HanpsixeHne nutaHus: cMm. n.1.2.7
. CpeaHss HapaboTka Ha oT- 25000
Kas, 4
10. CpegHun cpok cnyxobl, neT
- NP aBTOHOMHOM MUTaHUK 10
- NPV BHELLHEM MUTaHUn 12

* - N0 3aKa3y BEPXHsis rpaHuLa AvanasoHa uamepsieMoi TemnepaTypbl MOXET ObITb

yBenun4yeHa go 150 °C.

1.2.2. Pacxogomep obecneuMBaeT naMepeHue cpegHero o6bLeMHOro pacxoga

XNOKOCTN B COOTBETCTBUM C POPMYIIOMN:
Q=2,83-10%.v.-DN?,
raoe Q — cpeaHuii 06beMHbI pacxod, M3/y;
V — CKOPOCTb MNOTOKa, M/C;
DN — HOMMHanbHbIM AnameTp Tpybonposoaa.

1.2.3. B cnyyae wucnosnb3oBaHWA pacxogomepa B CUCTEMax KOMMEPYECKOro
yyeTa ¢ AnanasoHamm paboumx pacxogoB OT Qmin 40 Qmax, NPUBEAEH-
HbiMM B Tabn.2, npegenbl JonyckaeMoW OTHOCUTESTIbHOW MOrpeLuHOCTU

npnbopa He npeBbIWalT £ 2 %.
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Tabnwuua 2

DN Qmin, M3/4 Qmax, M3/ Bec nmnynbca, mM3/umn *
32 0,29 14,5 0,0010
40 0,45 22,6 0,0010
50 0,7 35,4 0,0025
65 1,2 60,0 0,0025
80 1,8 90,6 0,010
100 2,83 141,5 0,010
125 4,42 221,0 0,010
150 6,37 318,4 0,025
200 11,3 566,0 0,025
250 17,7 885,0 0,025
300 25,5 1290,0 0,050

* — BeC umnynbca Ha yHMBepcanbHOM BbiIXOAE pacxogomepa B MMMYSbCHOM
pexnme paboThl.

1.2.4. Pacxogomep, OCHaLLEHHbIN nHaAnKaTopoMm, obecnevnBaet otobpaxeHue
3Ha4YeHUM u3MepaemMbiX napameTpoB C PaspsOHOCTbIO, yKa3aHHOW B
n.1.5.5.1 HacToALEero pykoBoacTea.

1.2.5. Takke pacxogomep obecnedmBaeT BbIBOL Pe3yNbTaTOB U3MEPEHUNA C
NOMOLLIbHO:

- YHMBepcanbHOro Bbixoga (B YaCTOTHOM, MMMYSNIbCHOM UMW FIOMTMYECKOM
pexumax paboTbl);

- IOr’M4eCKoro Bbixoaa,

- nocnegoBaTtenbHbIX MHTEepdencos RS-485 nnn M-Bus, nnm no pagmnoka-
Hany B AnanasoHe 4yacTtoT 864 - 870 MI'y (npotokon LoRaWAN);

- NFC-nHTepdenca.
1.2.6. Pacxogomep obecnevnBaeTt xpaHeHue pe3ynbTaToB paboThl B apxuBax:
- yacoBoM — 1440 3anucen (npeablaywmx 4acos) — 60 CyTOK;
- CyTOYHOM — 460 3anucen (NpeabiayLmnx CyToK);
- Meca4yHoM — 48 3anucen (NpeaplayLmx MecsLEB);
- XXypHane pexumos — o 1000 3anucen;
- XXypHane genctsun nonb3oBatens — go 4000 3anvcen.

CpoOK COXpaHHOCTM apXMBHOW MU YCTAaHOBOYHOW MHOpMaLuK B pac-
XogoMepe Npu OTKMHOYEHMM BHELLIHETO NUTaHNA He meHee 1 roga.

1.2.7. AnekTponutaHne pacxogomepa obecneymBaeTcsa OT BHELLUHENO UCTOYHU-
Ka NMOCTOSIHHOrO TOKa CTabMNM3NPOBaHHBLIM HaNpPsXKEHMEM B AnanasoHe
oT 9 oo 24,5 B ¢ ypoBHeMm nynbcauumn He 6onee 1,0 %.

MutaHne pacxogomepa ot cetn ~ 220 B 50 Ny obecneumBaeTtcs C
MOMOLLIbIO UCTOYHWMKA BTOpuMYHOro nutanusa (MBI1), noctaensemoro no
3akaay ([NpunoxeHue X).

CpeoHsis noTpebnsemasi MOLLHOCTb pacxogoMepa npu BHELLHEM
nutaHum — He 6bonee 1,5 mMBT.
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1.2.8. Pacxogomep cootBetcTByeT TpeboBaHuam MOCT P 52931 no yctonum-
BOCTMU:

- K KnuMaTu4eckum Bo3aencTemsm — rpynne B4 (ananasoH Temnepartypsbl
okpyxatowero so3gyxa oT 5 go 50 °C, oTHocuTenbHasi BNaXXHOCTb He
6onee 80 % npu Temnepatype go 35 °C, 6e3 koHaeHcauun Bnarmu);

- K MexaHn4ecknm sosgenctanam — rpynne N2;

- K aTMochepHOMY faBrieHuto — rpynne P2.

CTteneHb 3awmThl pacxogomepa cooTBeTcTBYET koay IP67 vnn IP68
no NOCT 14254. Tpebyemas cteneHb 3awmTbl Npubopa onpegenserca
npw 3akase.

BHUMAHMWE!
1. XapaKkTepUCTUKMN pacxo4oMepoB CO CTENEHbIO 3awnTbl IP67:

- ONTMYEeCKasa KHOMKa;

- BTOpu4HbIN npeobpasosatesns (Bl1) ¢ uHankatopom.

2. XapaKTepuCTUKM pacxogoMepoB CO CTENEHbIO 3almnTbl IP68:

- Temnepartypa KOHTPONMpyeMon Xungkoctn — He 6onee 130 °C;

- OBa CMOHTMPOBAHHbIX B 3aBOACKMX YCroBUAX kabens AnuHOW no 5 m
KakabI 4nsi N0ABOAA BHELLHEro NUTaHWA, BbIBOA4A CUrHaNoB MHTepden-
ca RS-485 (M-Bus) n yHuBepcanbHOro Bbixoaa;

- BTOpUYHbIN npeobpasoBaTenb 6e3 nHankaTopa u KHOMKM.

1.2.9. BHewHu B1G U maccorabaputHble XapakTEpPUCTUKU pacxogomMepa npu-
BedeHb! B MpunoxeHun A.

1.3. MeTponorn4yeckmne xapaktepucTuku

Mpenenbl gonyckaemon OTHOCUTENbHOW MOrPeLIHOCTN Npu n3Mepe-
HWUW, UHOMKAUMK, PErMcTpaummn, XpaHeHnn 1 nepegave pesynbTaTtoB U3-
MepeHUsi cpeaHero o6beMHoOro pacxoga, o6bema Xuakoctn npu nbom
HanpaeneHMn NOTOKa He NPEBbLILAT AaHHbIX, NPUBEAEHHbIX B Tab.3.

Ta6bnuua 3
dopmyna norpeLHocTu ABCONTHOE 3HaYeHMEe
+1,0% npnv>2,00 wm/c
0.1 +1,5% npnv>0,19 m/c
8:1{0,95+—’j +2,0% npuv >0,10 m/c
v + 3,0 % npu v > 0,05 m/c

+4,0% npnv>0,033 m/c

roe v — CKOpoCTb NOTOKa, M/C.
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1.4. CocTaB

CoctaB pacxogomepa npu noctaBke — B COOTBETCTBUM C Tabn. 4.

Tabnuua 4
HavnmeHoBaHuWe 1 ycrnoBHble 0603HaYeHUs Kon. MpumeyvaHne
Pacxogomep 1 Mpum. 1
MCTOYHMK BTOPUYHOIO NUTaHusa =24 B 1 o 3akasy
ApanTtep curHanos USB — RS-232/RS-485. 1 Mo 3akasy
KOMMNSIEKT MOHTaXHbIN 1 Mpum. 2
MacnopT 1
PykoBoacTBO No akcnnyatauum Mpum. 3
NMPUMEYAHUA:

1. Tunopa3smep pacxogomepa, CTeneHb 3awWwuTbl npubopa, TemnepaTypa
N3MEpPSAEMON XUOKOCTW, Hanuune uHOMKatopa, TuMbl UHTEpdencoB
yCTaHaBNMBaOTCS MO 3aKasy.

2. Tpebyembln KOMNNEKT NOCTaBKN ykasbiBaeTcsa B «KapTe 3akasa».

3. OkcnnyaTauMoHHas AOKYMeHTauus 1 KapTbl 3akasa Ha JaHHoe u3genue
N Opyryto npoaykuuio, Bbinyckaemyto pupmon «Bsanet», pasmelleHbl Ha
canTe no agpecy: www.vzljot.ru. KapTbl 3aka3a BbIMOMHEHbI B ABYX UC-
NOSTHEHUAX: 0N pacxXo4oMepoB CO CTerneHbto 3awuTbl IP67 1 co ctene-
HbtO 3aWwmnThl IP68.

Tam >xe pasmelleHo nporpammHoe obecneyveHue (MO) «YHuBep-
calibHbIM NPOCMOTPLUMKY», BKIIOHaoLWasi B CBoM coctas nporpammy «Mo-
HuTOop YPCB-311» gnsa paboTkl ¢ npubopom no nocriegosBaTesibHOMY MH-
Tepcency RS-485. Kpome aToro, Ha cante pasmMeLleHO MNpunoxeHue
«NFC moHuTtop ana OC Android» (unu ewe «Monutop YPCB-311») ans
paboThbl C pacxogoMepoM Mpu MOMOLLKN cMapTdOoHa.

4. [Ina obecneyeHuss cBA3N npubopa C BHELIHMMWU YCTPOMUCTBAMMU MO MH-
Tepcency RS-485 no 3akady BO3MOXHa NocTaBka agantepa CUrHanos
USB-RS-232/RS-485.

5. Ana obecneyeHus cBs3uM npubopa C BHELWHUMU YCTPOWUCTBAMWU MO WH-
Tepdency UART no 3akasy BO3MOXHa MocTaBka agantepa CurHanos
USB-OP.
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1.5. YcTpoucTtBo u pabora
1.5.1. MpuHUMN padoTbl

1.5.1.1.

1.5.1.2.

Pacxogomep oTHoOcUTCS K NpuGopamM BpeMsi-UMMYNbCHOro TUMa, NPUHLMN
paboTbl KOTOPbLIX OCHOBAH Ha M3MEPEHWUN BENUYMHBLI 3aJEePXKKN NMPOXOX-
[AEeHUS UMNYNbCOB YNbTPa3BYKOBbIX CUIHANOB MO MOTOKY U NPOTMB MOTO-
Ka U3-3a CHoca curHamna KOHTPOSIMPYEMOM XUAKOCTbHO.

AnekTpuyeckne 3oHAMPYOLWME MMMNYIbCbl, FeHEPUPYEMbIE BTOPUYHBLIM

npeobpasosatenem (BI1), nonepeMeHHO nogatoTcst Ha npeobpasoBaTte-
nn NM3A1 n NMN3A2 (puc.1).

NaA1
AR AN Y
o [
v \\\\
S N — - D
0 c
A N Ny
naAz‘w
1 0
BN

Puc.1. Cxema nameputenbHOro y4yactka pacxogomepa.

1.5.1.3.

Y3C, nany4yaembin ogHum M3A, npoxoanT Yepes OABMXKYLLYHCS MO
Tpybonposoay Xnakoctb M BocrnpuHumaetca gpyrum MOA. MMpu gBuxe-
HUW XNOKOCTU NPOUCXOAUT CHOC YrbTPa3ByKOBOMW BOJSHbI, YTO NPMBOAUT
K M3BMEHEHUI0 BpeMeHun pacnpoctpaHeHus Y3C: no noToky Xnakoctn (oT
M3A1 k NMOA2) BpemMsi NPOXOXKAEHNA YMEHbBLLAETCSH, a NPOTMB NnoToka (0T
M3A2 k NM3AL) — Bo3pacTtaeTt. PasHocTb BpemeH npoxoxaeHus Y3C no
aKyCTMYeCKOMY TpaKTy Mo M MNpPOTMB MOTOKa Xuakoctu dT nponopumo-
HanbHa CKOPOCTU MOTOKa V W, cnegoBaTenbHO, 06beMHOMYy pacxogy
xungkoctu Q.

Tekyllee 3HayeHne pacxoga Q uamepsieTcs pacxo4oMepoM Mpu Bbimor-
HEHWUW YCrnoBUS:

Q 2 QOTC,

rae Q orc — 3HaYeHMe pacxoda (HWXKHAS oTcedka), Mpy KOTOPOM B pacxo-
AOMepe M3MepeHHOe 3HayeHue pacxoda MNpuvpaBHMBAETCHA HyNo, npe-
KpalwiaeTcs HakonneHne obbema n Bblgaya UMMynbCOB Ha yHUBEpCarnb-
HOM BbIXOZ4e.

PekomeHaoyemoe 3HayeHWe HWKHEW OTCEYKM COOTBETCTBYET
HanMeHbLLeMy namepsiemomMmy ob6bemMHomy pacxogy (cm. Tabn.1).

Mpwn BbINONHEHUN ycnoBua Q > Qmax (rAe Qmax COOTBETCTBYET CKO-
poCTW NoToKa 5 M/C) nsmepeHne pacxoga npoaormKaeTcs, HO npekpalla-

11
A B3/ET



eTCs HaKoMnneHue 1 apxnBMpoBaHne obbema, a Takke Bblaadva UMMyrb-
COB Ha yHMBepcanbHOM Bbixode. MeTponornyeckme xapakTrepucTuku npm
3TOM He rapaHTUpyHoTCS.

1.5.2. YcTponcrteo

CtpyktypHaa cxema pacxogomepa «B3JIET MP» wucnonHeHus
YPCB-311 npuBegeHa Ha puc.2.

BTopuuHbIii U3MepUTenbHbIA npeobpasoBaTtenb
Mogaynb o6paboTku
- T = === 1
________ | Mogynb RS-485 b » RS-485
I
Moayns il “---------------
WHaukaTopa | r l
s | Mogynb M-Bus =~~~ -[~* M-Bus
| Ly csensni snnan o g =
Wnaukatop | | r_______________' MANNN > LORa
! i Moaynb RF LoRa {_T =
| | 868 My l
KHonka | | eSS '
|
|
@ : » YHUBEpcanbHblii BbIX04
; » [lornyeckuit BLIXOA
NFC-meTka | | ‘ ‘
|
|

l(=24B)

Uctounnk |
| BTOPUYHOTO | = & MepBUYHbINA
nUTaHuUs | @| |®|| npeoBpasosatens
b — — = = pacxoga
~220B 501y

Puc.2. CTpykTypHas cxema pacxogomepa.

Pacxogomep YPCB-311 coctonT 13 nepeBuyHOro npeobpasosaTens
pacxoga (NIM) n BTopnyHOro nameputensHoro npeobpasosaTtens.

MepBuYHbIM NpeobpasoBaTenb pacxoga npeacrasnseT cobon name-
PUTENbHbLIN Y4aCTOK C YCTaHOBMEHHbIMM Ha Hem asyma [M3A (puc.A.1
MpunoxeHnsa A).

M3A paboTatoT B ABYX pexunmax: usnyydeHus, Korga npuxoasiinm ot
BTOPUYHOro npeobpasoBaTens 3MeKTPUYECKUA UMMYIbCHbBIA  CUrHan
npeobpasyeTtca B ynbTpa3ByKOBble KonebaHus, n npuema, Kkorga ynbTpa-
3BYKOBblEe KONnebaHusi XMAKOCTU NpeobpasyoTcs B COOTBETCTBYHOLLMNA
3MIEKTPUYECKUI CUrHAT.

BTOpuYHbLIN n3mMepuTenbHbli npeobpasoBaTenlb COAEPXUT MOAyrb
06paboTkn, BBLINONHALWMIA PYHKUUN M3MEPUTENS U BbMUCIUTENS, a
Takke Mmoaynb uHaukaumm. Moaynb ob6paboTku ynpasnseT anekTpoaky-
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CTMYECKMM 30HAMPOBaHMEM, obOpabaTbiBaeT U3MepUTEeNbHbIE CUrHanbl,
noctynarowme ot MNOA, a Takke BbINOMHAET BTOPUYHYKO 06paboTky m3-
MepuTenbHon uHdopMaumm n obecneymBaeT XpaHeHWe pes3ynbTaToB
N3MepeHun.

BHelwHne cBa3n pacxogomepa obecneynmBaroTCa C NMOMOLLBI UMe-
toLeroca Ha moayne obpaboTku yHMBEPCAnbHOMo M NIOrMYEeCKOro BbIXO-
[A0B, a TaKkke ycTaHaBNMBaeMOro rno 3akasy mMoayns nocrnenosaTenbHOro
nHTepgenca RS-485 nnbo moayna mHrepgenca M-Bus, nmbo mogyns
B6ecnpoBogHoro nHTtepdenca crangapta LoRawAN.

MN3ameputenbHaa nHpopmaunsa BbIBOAUTCA Ha rpadpuyecKnin Xuako-
Kpuctannuyeckun nHugukatop (PKKW), pacnonoxeHHbl Ha Moayre UHau-
Kaumm (npu ero ycTaHOBKE B pacxogoMep) M MMEKLWUA BCTPOEHHYHO
noacsetky. XKW obecneuynBaeT BbIBOL [ABYX CTPOK andaBuTHO-
umcpoBon MHopMauum npm 16 cMmBonax B CTPOKe. YnpaBreHue Bbl-
BOOOM MH(OpMaLmm obecnevmBaeTcs C NMOMOLLLIO ONTUYECKON KHOIMKM,
pacnosioXeHHOW Ha nuueson naHenu, pagom ¢ XKW. Kpome atoro, mo-
Aynb HANKaUMmM komnnektyetca TpaHcnoHaepom NFC.

HacTponka pacxogomepa nepes BBOOOM B 9KCnsyaTauui OCy-
LLecTBNsieTCA C NOMoLLbl nepcoHansHoro komnbetotepa (MK) no nHtep-
dency RS-485 nnu ¢ ncnonb3osaHnem agantepa USB-UART.

1.5.3. YpoBHM gocTyna

1.5.3.1. B pacxogomepe npegycMoTpeHbl TpU YPOBHS OOCTYMa K YCTaHOBOYHbIM U
KanubpoBOYHLIM NapameTpam.

YpOBHM AOCTyNna OTNNYaKTCS BO3MOXHOCTAMM MO U3MEHEHMIO YCTa-
HOBOYHbIX, KaNMBPOBOYHbLIX NAapamMeTPOB pacxogomMmepa n obo3HavarTCs
kak pexumbl PABOTA, CEPBUC n HACTPOMKA.

Has3HauyeHne pexMMoB:

- HACTPOWKA — pexvimM HacTPONKU 1 MOBEPKU;

- CEPBUC — pexum noaroToBKM K 3KCnyaTauuu;
- PABOTA — akcnnyaTaunoHHbIN peXxnm (pexxum nonb3oBaTtens).

PexumMbl 0Tnn4yaroTcsl YypoBHEM [OCTyNa K MHpoOpMaLMM 1 BO3MOX-
HOCTAMM MO M3MEHEHMIO YCTAaHOBOYHbLIX MapamMeTpoB pacxogomepa no
nHTepgency RS-485.

Hanbonblummm Bo3MoxHocTaMu obnapaeT pexxum HACTPOMKA. B
3TOM pexume BO3MOXHa MoauduKaums BCEX YCTaHOBOYHbLIX MapameT-
poB. HanmeHbwnMn Bo3moxxHOCTAMM obnagaet pexum PABOTA.

MHguumpyembin Ha gucnnee Habop napameTpoB He 3aBUCUT OT
YCTaHOBMEHHOIo pexuma paboThbl.

1.5.3.2. Pexxum paboTbl 3agaetca kKombuHauuen Hannumsa / oTCyTCTBUSA 3aMblka-
HUA C NOMOLLbLIO NepeMblYeK KOHTAKTHbIX nap J1 1 J2, pacnosnoXeHHbIX
Ha moayne obpaboTku (cMm. puc.A.3 MNpunoxeHus A).

CooTtBeTcTBME KOMBUHALMIA pexrmam paboTel npuBeaeHo B Tabn.5,
roe « +» — Hannyme 3amblkaHus KOHTAKTHOM napbl, @ « - » — OTCYTCTBUE
3aMblKaHUS.
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Tab6nuuya 5

KoHTakTHaga napa
Pexnm paboTbl 1 12 HasHauyeHue pexnma
PABOTA - - JKcnnyaraums
CEPBUC - + MogroToBKa K aKcnnyaTauum
HACTPOWKA + - Hactponka

1.5.3.3. Pexkum PABOTA — 370 pexunm akcnnyataumm pacxogomepa Ha obbekTe.

B pexunme PABOTA nonb3oBaTenb MMeET BO3MOXHOCTb MpocMart-
puBaThb:

1. Mo nHaukaTopy: Tekywme gaty u Bpemsi, 3Ha4YeHUs namepsieMbix napa-
MeTpoB (06beMHOro pacxoga, 06beMOB, HAKOMMEHHbIX NPU MPSIMOM U
obpaTHOM HanpaBfeHun NOTOKa, a Takke MX anrebpanyeckon CyMmbl),
CTPOKY COCTOSIHUSI HELITaTHbIX CUTyaL M U1 HOMeP BEPCUN NPOrPaMMHOro
obecneyeHus (M10).

2. Mo nHTepdencam RS-485, M-Bus:

a) 3HayeHus M3MepsieMblX napameTpoB: OOBbEMHOro pacxoga, o6bLeMOB,
HaKOMMEHHbIX NpX NPSAMOM M 0OpaTHOM HanpaBfeHMM NOTOKAa, a Takke
nx anrebpanyeckom CyMMbl, CKOPOCTU OBWXKEHUS XWUOKOCTWU, TEKYLLYHO
ckopocTb Y3C;

0) cogep>xMmoe apxmBOB 1 XXypHana cobbITui;

B) KOH(pUrypaUMOHHbIE NapaMeTpbl: TEKYLLYIO AaTy U BPEMS, XapakTepucTu-
KM YHUBEpPCanbHOro U JIOrM4YeCcKoro BbIXOAOB;

r) napameTpbl paboThbi:

- XapaKTepucTukm obpaboTkm curHana (MegmaHHoe ycpegHeHue, apudgpme-
TMYyeckoe ycpeaHeHve v T.4.);

- NapamMeTpbl CBA3M NO nHTepdency RS-485;

- BUAbl HELTaTHbIX CUTYaLNNA.

3. No 6ecnpoBogHbLIM MHTEPhEeNcam:

- no npotokonly LORaWAN — HakonfieHHbIN 3a CyTkM O06bem B nutpax u
obuiee Bpems paboThbi;

- no npoTokony NFC — Tekywmne gaHHble, CBEAEHNSI O HeWTaTHbIX CUTya-
UMAX U JaHHble NocnegHen 3annucu apxmBoB.

B pexume PABOTA nonb3oBatenb UMEET BO3MOXHOCTb MU3MEHATb
napamMmeTpbl cBA3M No MHTepdency RS-485 (ceteBon agpec npubopa,
ckopocTb obmeHa ot 1200 go 4800 boa), a Takke perynupoBaTb KOH-
TpacTtHocTb YKKW, Bpemsi ero pabotbl n nepuos oGHOBNEHUS U3MEpU-
TenbHOW MHdopMauuu.

1.5.3.4. Pexxum CEPBUC — 3710 pexum noaroTOBKM pacxogoMepa K akchnnyarta-
LUMn Ha obbekTe.

B pexvme CEPBNC pgononHuTENbHO (N0 OTHOLLEHUIO K pexumy PA-
BOTA) no nocnegoBaTensHoMy UHTepdency RS-485 BO3MOXHO:

a) npocmaTpuBaTb:

- KOHUrypauuio mamMepuTenbHOro yyacTtka (6asa, ocesas 6asa, HOMM-
HanbHbIN gUameTp);
- NapaMeTpbl HACTPOMKN Ha YNbTPa3BYKOBOW CUTHaIT;
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- 3HaYeHNEe CMELLLEHNSA HYNS 1 JONOSNTHUTENbHOW 3agepxkn Y3C.
6) N3MeHsTL:
- pexumbl paboTbl U NapameTpbl YHUBEPCANbHOMO M FIOMMYECKOro BbIXO-
A0B,
- eUHULbI n3MepeHus pacxoaa (M3/4; n/MuH);
- NOKa3aHnsa NpUBOPHbLIX YaCOB;
- pexum nepexoaa NnpubopPHLIX YAaCoB Ha «3UMHEEY/«JleTHeE» BpeMS,;
- NapameTpbl HACTPOWKM UHAMKATopa M Habop oTobpakaeMblx napameT-
POB.
B) 3anyckaTb npouenypy pacyeta koadduumeHTa npeobpasoBaHna unu
Beca uMmnyrbca 4515 yHuBepcanbHOro Bblxoaa.
1.5.3.5. B pexxume HACTPOWMKA BO3MOXHO npocMaTtpueaTh M MOAUULMPOBATL
BCE MNapameTpbl 6e3 MCKNYeHusi, B TOM 4ncrne OOHynATb 3Ha4YeHus
HaKOMMEeHHbIX 06 bEMOB U COAEPXKMMOE apXNBOB.

Takke B pexume HACTPOWKA no nocregosaTensHOMY MHTepdeii-
cy RS-485 moxeT npon3BoguTbCs 3anucb B NamaTb 3aBOACKOrO HOMepa
npuodopa.

1.5.4. Pernctpauus pe3ynbtaToB paboThbl

1.5.4.1. PesynbTaTbl UISMEPEHUN U BbIYUCIIEHNA 3aNUCLIBAIOTCA BO BHYTPEHHWE
apXmBbl: YaCOBOW, CYTOYHbIN, MecsYHbIN. CBeaeHus o rnybuHe apxmBoB
npueegeHbl B n.1.2.6. [JocTyn K apXMBHbIM LaHHbIM BO3MOXEH MO WH-
Tepderncam RS-485, M-Bus vnn NFC. [JaHHble MeCAYHbIX apXMBOB A0O-
CTYNHbI 4518 YTeHna no nHtepgency NFC.
YacoBon, CyTOYHbIN U MECAYHbIA apXMBbl SABMSOTCA LMKINYECKUMU
N NMEKT OOMHAKOBYH CTPYKTYypy. [Mocne mncdepnaHusa rnybuHbl apxusa
COXpaHeHMe HOBOW apXMBHOW 3anucu nNpoucxoguTt noBepx nepsou (no
BPEMEHWN COXPaHEHUS) apXMBHOWN 3anuncu.
B kaxgom 3anucn oMKCUpPYOTCH 3HAYeHUs Crieayowmx napamMeTpoB:
- V+ — cyMmmapHbIn 06beM nNpu NpsiMoM HanpaBfieHUn NOToKa 3a UHTepBarn
apxuBupoBaHus, M3 (n);
- V- — cyMmMapHbii 06bem npu obpaTHOM HanpasBfieHMM MOTOKa 3a UHTEpP-
Ban apxvBupoBaHus, M3 (n);
- HC — ko HewTaTHOW cUTyauuu;
- Bpemsas HC — cymmapHoe BpeMms, B TeYEeHUe KOTOPOro He MpomMCXoauno
HakonneHne o6 beMOB B apXuB;
- BpeMs HapaboTKU — Bpemsi HapaboTKM 3a MHTepBan apXMBMPOBaHUS.
1.5.4.2. IameHeHne pexnma paboTbl npubopa coaepXmMTCcsa B XXypHarne pexmmos,
KOTOpbI MOXeT cogepxaTtb 4o 1000 3anucen.

B kaxxgown 3anucu xypHana pexmmoB pukcupyeTcs:
- NOPSAQKOBbLI HOMEP 3anucy;
- HAaMMEHOBaHMEe YCTaHOBMNEHHOro pexnma paboTtbl Npnbopa;
- JaTa 1 BpeMs yCTaHOBKM pexuma.

1.5.4.3. Pacxogomep nmeeT 3alyymLLeHHbIA XXypHan OencTBui nonb3oBatens. B
9TOM XXypHane (PUKCUMPYIOTCA M3MEHEHNA BCEX NapamMeTpoB, 3a WUCKIHO-
YEHWEM HACTPOeK MHTepdenca CBA3M M HACTPOEK MHOMKALUK, a TaKxKe
CO34alnTCa 3annucu nNpyv M3MeHeHun gaTbl/BpeMeHn B npubope n npun 06-
HOBJTIEHUM BCTPOEHHOIO NPOorpaMmMHOro obecneyeHus.
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XKypHan pgeuncteuin nonb3osatend umeeT pasmep 4000 3anucen u
ABMNsieTCA He nepesanucbiBaembiM. [Npu ero 3anonHeHun panbHenwas
MoaMduKaunsa HacTPOEYHbIX U KanmbpoBOYHbLIX NapaMeTpoB (T.e. BCeX,
KPOME HacTpoeK CBS3W U MHAMKALWMW) CTaHOBUTCSH HEBO3MOXHOW: Mpu
nonbITKe 3anucy no npotokony ModBus npubop Bo3BpaliaeT cooblue-
Hue ¢ kogom 4 («Owmnbka goctynay).

3anncb B XKypHane [OeWUCTBUA MNONb3oBaTens UMeeT credylowmmn

dopmar:

- Bpems omkcaumnm cobbITa No BCTPOEHHbBIM YacaM pearibHOro BPpEMEHU B
UNIX-cbopmaTe € TOYHOCTbIO 4O CeKyHAbl;

- ngeHTMdumkaTop MoaMmLnpyemoro napameTpa;

- 3HaYeHne napameTpa nepen U3MeHeHNewM;
- 3HaYeHne napameTpa rnocrie U3MeHeHus.

3anucy xypHana cobblTUW OOCTYMHbI ANA YTEHWUs MO MNPOTOKOMY
ModBus B nobom pexume paboTbl npubopa C MNOMOLLBID CEPBUCHOM
nporpammebl «llporpaMmma YTeHUS XXypHanos JENCTBUI NOfb30oBaTeneny.

1.5.5. BbiBOA MHMopmauum
1.5.5.1. XKngkokpmnctannmyeckmum nHgmkaTop

[MepeyeHb NapameTpoB, KOTOPblE BbIBOAATCA Ha WHAMKATOP pacxo-
aomepa (npu ero Hanudun), NnpueedeH B Tabn.6.

Tabnuua 6
O6o3Ha- En. nameperuns Kon-Bo 3HaKoB MHAMKaLNK
HanmeHoBaHWe napameTpa
yeHue (cpopmar) Lenas yactb | ApobH. YacTb
Bpemsa |Tekyulee Bpems = XX:XX
HOara |Tekywas gata XX XX XX
Q Tekywiee 3HayeHne o6bEeMHOro pac- M3/, nIMUH 10 4 4
Xo4a C y4eTOM HanpaBfeH1s NoToka
Ve O6bem npsamoro notoka (HapacTa- ME, 109 4
tOLLIM UTOrOM)
V- O6bem obpaTtHoro notoka M2, 1 109 4
(HapacTaloLwmum NTorom)
SV CymmapHbIi 06bem ME, 109 4
(HapacTaroLwmm UTorom)
HC Ctpoka coctosHma | ——————
Tp O6buiee Bpemsa HapaboTkM XXX: XX 4:m 3 2
T6 Bpems 6e3aBapuiiHon paboThl XXX: XX 4y:m 3 2
K1 XXXXXXX
P1 KannbpoBo4Hble =X XXXXXX 1 6
K2 KO3 PULMEHTDI X XXXXXX
P2 X XXXXXX
no Homep Bepcun MO, He Huxe 78.00.20.08
CRC |KoHTponbHas cymma MO 0xA8D9

NMPUMEYHAHUA:

1. 3HauyeHne pacxoga nNpyn o6paTHOM HanpaBneHWMM NMOTOKAa, a Takke oTpu-
uaTenbHble 3Ha4YeHUs1 CyMMapHOro oobema n obbema obpaTHOro noToka

MHOUUUNPYIOTCA CO 3HAKOM MUHYC.
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2. CymmapHbii 06bem onpeaensaeTca kak cymma 06bemoB, HaKOMMEHHbIX
npn NpAMoM (NonoXxuTtenbHoM) u obpaTtHoM (OoTpuuaTenbHOM) Hanpas-
NeHnaX NoToKa, C y4eTOM 3HaKa HanpaBreHnsa noToka.

3. MepenonHeHne cyeTyMKoB HacTynaeT, ecnu V > 2x10° m3. MNocne nepe-
NOMHEHNs cHEeTYMKA MHAOMKALMSA NPOOOIDKAETCH C HYNEeBOro 3HaYeHus.

B pexumax CEPBNC n HACTPOWKA nHAMKaTOp BKMIOYEH MOCTOSH-
HO. B pexume PABOTA wnHOukauusi BKMAOYAETCA MO HaXaTUH KHOMKM.
Ecnn KHONKY NOBTOPHO He HaXXumarnu, TO NPOUCXOAUT BbIKIMIOYEHNE UH-
AVKaumMm 4Yyepes MHTepBan BpeMeHW, 3aJaBaeMbli Kak 3HaveHue napa-
meTpa Bpemsa pabotbl, Ha Bknagke CepBuc nporpammbl «MoHUTOP
YPCB-311».

MepekntoyeHne uHOMKaUUMM napameTpoB, MpMBEAEHHbIX B Tabn.6,
NPOM3BOAMTCH MO KOJSbLyY C MOMOLLBIO MocrefoBaTesibHbIX HaXaTuUn Ha
KHOMKY, pacrofioXXeHHY Ha fMueBon naHenu npubopa.

NMPUMEYAHME. Ncnonb3oBaHne ONTUYECKOW KHOMKU UMEeEeT crneay-
toLne ocobeHHOCTH:

- KHOMKa paboTaeT «MeaneHHo», T.e. ee KacaHne OOMMKHO AnuMTbes bonee
1 cekyHAbl;
- KHOMKa cpabaTbiBaeT nNpu oTBeAEeHMM nanbLua.
1.5.5.2. nTepdpenc RS-485

MocnepoBaTenbHbIN MHTEPdenc RS-485 nossonseTt cuntbiBaTh U3-
MEPUTENbHYIO, apXMBHYIO, YCTAHOBOYHYKO U ANArHOCTUYECKYID WHAOP-
Mauuo, MmogmuumpoBaTb YCTaHOBOYHbIE NapamMeTpbl. HTepdenc RS-
485 nogpepxmaet npotokon ModBus (RTU ModBus n ASCII ModBus),
NPUHATBIN B KAYeCTBE CTaH4apTHOro B npmubopax dmpmbl «B3neTy».

NHTepdenc RS-485 obecneumBaeT cBsA3b No kabento B rpynne m3
HEeCKOJSTbKMX abOHEHTOB, O4HUM M3 KOTOPbIX MOXeT bbiTb MK, npn anvHe
TNIMHUU CBSA3K 0 25 M.

MookntoyeHne agantepa cotoBon ceaAsn ACCB-030, ACCB-030 2.0
K MHTepdency oanHo4Horo npubopa nnun K NMHMM CBS3U rpynnbl Npubo-
pOB [aeT BO3MOXHOCTb NnepefaBaTb UHOPMAaLMIO MO KaHany COTOBOW
CBS13U, B TOM Yucne n B IHTepHerT.

Mcnonb3yst kaHan COTOBOM CBSA3M MOXHO Ha 6ase nporpamMmHOro
komnnekca «B3JIET CIl» opraHu3oBbiBaTb OUCMETYEPCKYH CeTb AfiS
MHOMMX OANHOYHbLIX U TPynn NPUBOPOB Kak OAHOTUMHBIX, TaK N Pa3HOTUM-
HbIX MO HA3HaYeHUHO.

Mpn BbINyCKe M3 NPOM3BOACTBA B pacxogoMep 3anuncbiBaeTcsl ceTe-
Bon agpec — 1. Ncnonb3ya nepekntodatenn SK1 n SK2 Ha mogyne we-
Tepcenca (cm. puc.A.3), MOXHO U3MEHUTbL cCeTeBOW agpec npubopa B
COOTBETCTBUM C Tabn.7.

Tabnuua 7
[MonoxeHne nepeknovarenemn CeTERON AIpEc
SK1 SK2 AP
1 2 2
2 1 3
1 1 4
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Mpn ycTtaHOBKe 06oOMX nepeknoyaTenen B NOMOXeHWe 2 no UHTep-
dency MOXHO YyCTaHOBUTb NtOOW ceTeBon agpec npubopa (oT 1 go
255). CkopocTb 0bmeHa no mHTepdency RS-485 n npoune napameTpbl
CBSA3W yCTaHaBNMBAaKTCSA NPOrpaMmMHO.

1.5.5.3. HTepenc M-Bus

WHTepdenc M-Bus cootsetctByeT crtaHgapty EH 13757. UHTep-
denc no3BoNseT CYNTbIBATb M3MEPEHHbIE AAHHbIE, TaKMe KakK: TeKyLLMN
pacxof, HaKOMMeHHble NPAMON, 0BpaTHLIN U CyMMapHbIi 06beMbI, Bpe-
M HapaboTKK, a Takke Hannyme HewTaTHbIX CUTyauui nog HoMepamm
1...3 (cm. Tabn.9).

Mo ymonuyaHuio B pacxogomMepe yCTaHOBMEHbl ceTeBon agpec — 1,
ckopocTb obmeHa — 2400 6oa. MoakntoyeHne nHTepdenca Npon3BoanNT-
Cs No ABYM NpoBOAaM, NOSMISAPHOCTb MOAKMOYEHUA He BakHa. CKOpOCTb
obmeHa no nHtepdercy M-Bus ycTaHaBnmMBaeTCca NpOrpamMmMHoO.

BHUMAHMUE! Hedonycmumo anekmponumaHue pacxodomepa u
M-Bus Mmodema om oOHO20 UCMOYHUKa NuUmMaHusl.

1.5.5.4. RF-uHTepdpenc no npotokony LoRaWAN
RF-uHTepdenc no npotokony LoRaWAN c ycTtaHOBfIEHHOW nepuo-
ANYHOCTBLIO OTNpaBnseT AaHHble Ha 6a3oByto cTaHumio (cnocob akTusa-
umnsa npudopa — ABP, nuoo OTAA) B yactoTHOM ananasoHe RUBG6S.
CTpykTypa Tenerpammbl NnpuBeaeHa Ha cante www.vzljot.ru.

MapameTpbl, obecneunBatoline HACTPOWKY CBS3M MO MNPOTOKOMY
LoRaWAN MOXHO cumnTbiBaTb M HacTpamBaTb C MOMOLLBIO MPUITOXKEHUS
NFC monuntop ana OC Android, pasgen 6 HacTosiLero pykoBoacTea no
aKcnnyatayuu.

1.5.5.5. TpaHcnoHaep 6nvxkHero pagnyca aenctems NFC

Pacxogomep ocHawaetca NFC-meTkoW, ycTaHaBnuMBaeMonW Ha MoO-
ayne vHAuKauum, Yto No3BOMSET CUMUTbIBATb TEKYLLUNE N3MEPEHHbIE 3Ha-
YeHUs1 pacxoda M HacTpoeudHble AaHHble. CuYnTbiBaHME BO3MOXHO C UC-
nonb3oBaHnem cmaptdgoHa Ha 6a3ze OC Android, nogoaepkuBaroLero
TexHonorno NFC, Ha koTopoM ycTtaHoBneHo MO «Monutop YPCB-311»
(npunoxeHne «NFC moHuTop gna OC Android»).

OnucaHue wucnonb3oBaHus cmapTtdoHa ana pabotel ¢ npnbopom
npvBeaeHO B pasferne 6 HacTosALWero pyKoBOACTBa Mo aKCnyaTauum

1.5.5.6. YHuBepcanbHbIN BbIXOA,.

Pacxogomep nmeeT ranbBaHUYEeCKM HepasBsi3aHHbIA YyHMBepcasib-
HbIA BbIXO4, KOTOPbIN MOXeT paboTaTb B YaCTOTHOM, UMMYSIbCHOM M f10-
r’MYEeCKOM pexmnmax.

HasHauyeHns yHMBepcanbHOro Bbixoda, peXxumbl paboTbl, NnapameT-
pbl BbIXOAHbLIX CUTHANoB, a TakKe OTKMIYEHWE BbiXxOda 3adalTcs Mpo-
rPaMMHbIMK yYCTaHOBKamMu. BO3MOXHbIE 3HA4YeHUs YCTaHOBOK ANs pas-
NNYHBIX PEXMMOB paboTbl NpuBeaeHbl B Tabn.B.4 MNpunoxeHus B.

Cxema OKOHeYHOro kackaga Bbixoda W onucaHue ero paboTtbl npwu-
BedeHbl B NpunoxeHun b.
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4 B 4yacTtoTHOM pexume paboTbl Ha OTKPbLITbIA BbIXOA BblOAeTCs
UMMyNbCHas MOCreaoBaTeNlbHOCTL TUMA «MeaHgp», YacTtoTa cregoBa-
HUA KOTOPOW MpPOMOpLUMOHarbHa TekyleMy 3HadeHuto pacxoga. Bos-
MOXHO MaclTabupoBaHve paboTbl 4YaCTOTHOrO BbIxoda MyTeM npo-
rPAaMMHOM YCTAHOBKM 3HAY€HUA MakCMMarnbHOW 4acToOTbl paboTbl BbIXO-
Aa MakcummanbHasa 4actoTta, nuMbo koadduumeHTa npeobpasoBaHUs
Bbixoga Koadh. npeobpa3zoBaHus, a Takke HUXKHErO M BEPXHErO Mopo-
roBbIX 3HayeHun pacxoga HwxHun nopor Q n BepxHun nopor Q, cooT-
BETCTBYIOLLMX YacToTe cnegoBanHvs 0 'y M MakcumanbHOW 4YacToTe Co-
OTBETCTBEHHO.

MakcumarnbHO BO3MOXHOe 3HayeHue napametpa MakcumanbHas
yactoTta — 1000 'y B pexxume HACTPOWKA 1 10 'y B pexxumax PABO-
TA n CEPBWUC.

MapameTp ABapuMHaa 4YactoTa — 4YacToTa CnegoBaHUst MMMYMbC-
HOW nocnepgosatensHocTn (He 6onee 10 u), koTopas 6yaet popmupo-
BaTbCS Ha BbIXxOAe B Clyyae, eCnn U3aMepeHHoe 3HavyeHue pacxoga npe-
BbllaeT 3HayYyeHne Qmax ANs gaHHoro DN pacxogomepa. 3agaHHoe 3Ha-
YyeHne napameTpa ABapuMHasi YacToTa [OIMKHO OblTb HE MeHblue 3a-
AaHHOro 3Ha4yeHus napameTtpa MakcumanbHasa YacTtoTa. [1na oTknove-
HUA PYHKUMN POPMUPOBAHUSA Ha BbIXOAE aBapUMHOM YacToTbl HEOOXO-
ANMO 3afaTb 3Ha4yeHne napameTpa ABapunHasa YactoTa, pasHoe 0 'y,

4 B vMnynbCHOM pexunme paboTbl HA OTKPbITbIA BbIXOA Kaxayro ce-
KyHOY BblOaeTcsl navka MMMynbCoB, KONIMYECTBO KOTOPLIX C y4eTOM na-
pameTpa Bec mmnynbca cooTBeTCTBYyeT 3HayYeHuo obbema, n3mepeH-
HOMY 3a npeablaywyto cekyHay. MakcumanbHO BO3MOXHas 4YacToTa
cnefoBaHUs UMNynNbCOB B nayke tuna «Mmeangp» — 1000 Ny B pexume
HACTPOWKA 1 10 'y B pexumax PABEOTA n CEPBUC.

€ [1na npaBunbHon paboTbl YHMBEPCANbHOrO BbIXO4A B pacxopo-
Mepe NpegycMoTpeHa npoueaypa aBToMaTU4eCKoro pacyeTa napameTpa
Koadh. npeo6paszoBaHua (Mvmn/m3) B 4aCTOTHOM pexunme U napametpa
Bec nmnynbca (M3/Mn) B UMNYNbCHOM peXume.

Pacuet napameTtpa Koad. npeobpasoBaHusa nponssBoguTcs no 3a-
AaHHbIM MONb3oBaTeNeM 3HavyeHusiIM napameTpoB HuxkHunM nopor Q,
BepxHuu nopor Q n MakcumanbHas 4yacToTa, pacyeTt napametpa Bec
uMmnynbca — no 3agaHHbIM 3HadYeHusm BepxHun nopor Q u lMepuop
uMnynbca B AnanasoHe:

- oT 1 go 1000 mc — ansa pexuma HACTPOWIKA;

- o1 100 go 1000 mc — gna pexumos PABOTA n CEPBUC.

4 B nornmyeckom pexvmme Ha BbIXOAE Hanuumio cobbiTvs (Mnn ero
onpeaeneHHoOMy COCTOSIHUIO) COOTBETCTBYET OAMH YPOBEHb dNeKTpude-
CKOro CuUrHana Ha BbIXxo4e, a OTCYTCTBMIO COBbITUA (MM MHOMY €ro Co-
CTOSIHUIO) — APYron ypoBEHb CUrHana.

MporpammHO ans Bbixoga B NOOGOM pexume paboTbl yCTaHOBKOW
3HayeHusi Bbicokun nnn Huskum 3agaetca akTUBHbLIA YPOBEHb cUrHana
(AKTUBHbIN YPOBEHb), T.€. YPOBEHb CUrHana, COOTBETCTBYIOLMIN HamNK-
4o nmnynbca (cobbiTrA). AnekTpudeckne napaMmeTpbl YpOBHEN curHana
ykasaHbl B [1punoxeHuun b.

19

// B3/ET



BHUMAHMUE! Tllpu pabome pacxodomepa 8 cocmaee mensio-
cyemyukoe «B3JIET TCP-M» pekomeHOyemcsi ucnosib308amb UM-
nynbCHbIU pexXum pabomsl yHUeepcasibHO20 8bixo0a.

Mpw BbiNycke M3 NPOVM3BOACTBA YCTAHABNMBAOTCS TUMOBbLIE 3HAYe-
HWS NapameTpoB PaboTbl YHUBEPCANbHOMO BbIXOAA: TUM — MMMYSIbCHBIN,
pexum paboTbl — MacCMBHLIN, BEC MMMynbca — B 3aBUCMMOCTM oT DN
pacxogomMmepa B COOTBETCTBMM C Tabn.2.

1.5.5.7. Jlornyeckn BbIXo[,

Pacxogomep wnmeeT ranbBaHMYeCKM HepasBS3aHHbIN NOrMYeckui
BbIXO4. Pexnmbl paboTbl, NapaMeTpbl U ANEKTPUYECKNE XapaKTEPUCTUKN
NOrMYeckoro BbIXOAa aHaroruMyHbl pexumam paboTbl, napameTpam u
3NEeKTPUYECKMM XapaKTepuCcTUKam YHMBEpPCarbHOro BbiIXOA4a B Norudye-
CKOM pexume.

1.6. KoOHCTpyKUUA pacxogomepa

1.6.1.

1.6.2.

1.6.3.

1.6.4.

MepBUYHLIM Npeobpa3oBaTenb pacxoda W BTOPUYHbBIA U3MEPUTENbHbIN
npeobpasoBaTtesib COCTaBNAKT e4uHbIA KOHCTPYKTMB (CcM. puc.A.1 Mpu-
noxexwus A).

N3meputenbHbii yyacTtok (MY) nepsmyHoro npeobpasoBaTens naro-
TOBMEH M3 MeTanna n umeet natpybkn no 6okam ana ycrtaHosku MIA.
Topubl n3ameputenbHoro yvactka NI cHabxeHbl donaHuamu onst npuco-
€[VHEHMA K OTBETHbIM dhniaHuam Tpybonposoaa.

Kopnyc BTOpuyHOro npeobpasoBatens umeet popmy NpAMOYrofb-
HOro napannenenunega, KOTOPbIA CBEPXY 3aKPbIBAETCHA KPbILLKOWN,
ckpenngemon ¢ kopnycom Bl BuHTamun. Kopnyc BTopnyHoro npeobpaso-
BaTENS C KPbILWKON N3roTaBMMBAKOTCA U3 BbICOKONPOYHOrO niacTuka.

Mcnonb3yemble B pacxogoMepe BpesHble MNM3A nmMerT uMnmHapUYECcKyro
dopMy 1 yCTaHaBAMBAKTCSA B NAaTPyOKM U3MEPUTESIBHOMO y4acTka Takum
obpasom, 4YTo Nx n3nyyarLas TopueBas NIIOCKOCTb KOHTAKTUPYET C KOH-
Tponupyemon XxuakocTteto. [NoctaBnaemble B coctase [N N3A paccuum-
TaHbl Ha aasnexHune go 2,5 Mla.

M3A n BTOpMYHbLIM NpeobpasoBaTerib COeQUMHSATCA Mexay cobou

kabensamn cessn. [ns 3awmTbl kKabenen ot obpbiBa OHU 3aKPbIThl Creuu-
anbHbIMUN KOXyXaMu.
BTopuyHbIn npeobpasoBaTenb yCcTaHaBNMBaEeTCA HEMNOCPEACTBEHHO Ha
N3MEPUTENbHbBIN y4acToOK pacxogomepa. Nnara moayna obpaboTkn pas-
MeLlaeTcs B Koprnyce BTOPUYHOro npeobpasoBaTens, a nnata mogyns
nHanKaumm (Npy ee Hanuyum B ucnonHexHun IP67) ¢ nHankatopom, ontu-
yeckomn kHonkon u NFC-uHTepgencom — B npo3padHon kpbiwke Bl (nu-
ueBor naHenu). Mexay cobon OHM COeOMHATCA CUrHanNbHbIM LUNERn-
doom.

Beog kabenen nutaHma M CBA3WM OCYLLECTBNSETCS 4epel3 OBa Ka-
BGenbHbIX repMoBBOAa TUnopasmepa Pg7, npegHasHayYeHHbIX Ansi kabe-
nen Kpyrrnoro ceyeHus HapyxHoiM anameTpom ot 3,0 4o 6,5 mm.
BTopnuHbin npeobpasoBaTenib pacXxO4OMEPOB CO CTENEHbH 3alunTbl
IP68 nocne MoHTaxa kabensa nHTepdenca n yHmBepcasibHOro BbiXoAa
NMOMTHOCTbIO 3anuBaeTcst koMnayHaoM. KoHCTpykums npubopa Hepasbop-
Hasi.
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1.6.6. BHewHun Bug pacxogomMmepa MOXeT OoTNinm4aTbCA OT npuBeaeHHOINo B

MpunoxeHun A 6e3 n3MeHeHNs KCNyaTauMOHHbLIX U METPOSIOrMYECKNX
XapaKTepPUCTUK.

1.7. MapkunpoBka v nsiomobupoBaHue

1.7.1. MapkupoBka Ha nuueson naHenun Bl (puc.3) cogepxuT o6o3HaveHne n

HauMeHOBaHVWEe pacxo4oMepa, TOBapHbIN 3HaK W3rOTOBUTENS, 3HakK
YyTBEPXKOEHMST TUMa cpeacTBa M3MEpPEeHUsi, 3HaK obpalleHuNsi Ha pbiHKe
rocyAapcTB — YJIEHOB TaMOXEHHOIO CO3a, a Takke 3HAK OCHaLLEeHMWs
NFC-meTkon. Kpome 3TOro, Ha OTAENbHbIX LWWMbAMKAX MapKupyeTcs
MakcMMarnbHas Temrepatypa U3MepsieMOn XUOKOCTU, HamnpsbkeHve nu-
TaHusa 1 Tunopasmep (DN) pacxogomepa.

Puc.3. Bua MmapkupoBKM Ha nuueBOn NaHenun pacxoagomepa.

1.7.2.

1.7.3.

Ha Topue kopnyca Bl mapkmpoBaH repmoBBOA Kabens nutaHmna =24
B (puc.A.1). Ha npoTMBONOMNOXHOM TOpue Kopnyca 3akpenneH WnibauK
C 3aBOACKMM HOMEPOM pacxogomepa.

Ha nepsu4HOM npeobpasoBaTenie CTpPerikon yKasblBaeTCsl Hanpas-
NeHne «nNpAMOoro» MOToKa XWAOKOCTWU, a Takke Mapkupyetca DN pacxo-
Aomepa 1 MmakcumarnbHoe fasrieHue B Tpybonposoge PN (puc.A.1).
lMocne noBepkn pacxogomMmepa NNomMoupyeTcsl KOHTakTHas napa J1 pas-
pelleHns mogudukaumm kannbpoBoYHbIX NapamMeTpoB. Takke nriomou-
PYIOTCH BUHTbI KpenmneHus 3alMTHOW KpbIWKM Moayns obpaboTku nrom-
6on 3aBoga-nsrotosutens (puc.A.3).

KoHTakTHaa napa J2 paspelweHus moamdukaumm CepBUCHbIX napameT-
pOB MOXeT ObITb onnombupoBaHa nocne NpoBefeHNst NyCKOHaNaa04HbIX
paboT (puc.A.3).

Kpome TOro, Anga 3awuTbl OT HECAHKLUMOHWPOBAHHOIO AocTyna npuv
TPaHCNOPTMPOBKE, XPAHEHUN UM IKCNNyaTaumm MOXET ObITb onniomMbu-
poBaHa Kpblllka BTOPMYHOro npeobpasoBaTtens [ABYMSA HaBECHbIMU
nnombamu (puc.A.2).
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2. NICNOJNIb3OBAHUE NO HASHAYEHUIO

2.1. 3kcnnyaTauMoHHbIe OorpaHu4YeHuns

2.1.1. OkcnnyaTaums pacxogomMepa A0oShKHa Mpomn3BOAUTLCA B YCIOBUSAX BO3-

2.1.2.

2.1.3.

2.1.4.

2.1.5.

2.1.6.

2.1.7.

AENCTBYIOLWNX (PaKTOPOB M MNapamMeTpoB KOHTPOSIMPyeMOW cpenpbl, He
NpeBbILWALLMX OMNYCTUMbIX 3HAYEHNN, OTOBOPEHHBIX B SKCMyaTaunoH-
HOW JOKyMEHTaLMW.

Pacxogomep MoxeT ycTaHaBnMBaTbCA B BepTUKallbHbIN, rOPU3OHTasb-
HbIA UM HAKMNOHHbLIN TPybGoNpoBOA.

ToyHasa n HagexHaa paboTta pacxogomepa obecneynBaeTca Npw BbINO-
HeHun B MmecTe ycTaHoBku [l cnegyowmx ycrnosui:

AaBneHue Xnakoctn B TpybonpoBode U pexuMbl ero akcnnyataumm uc-
KntoyatoT rasoobpasoBaHne n/unu ckonneHue rasa (Bosgyxa);
BHYyTpeHHM obbem WY B npouecce paboTbl gormkeH 6bITb BeCb 3anosi-
HEH XXNOKOCTbIO;

Hanuyua B TpybonpoBode OO0 M nocre pacxogomepa MpPsMOSIMHENHbIX
y4acTKOB COOTBeETCTBYOLWEN AnnHbI ¢ DN, paBHbiM DN nameputensHoro
yyactka. [psiMonuHenHble y4acTKM He [OSKHbl cofepXaTb YCTPOMWCTB
NN 3NIEMEHTOB KOHCTPYKLMMW, BbI3bIBAKOLLMX U3MEHEHME CTPYKTYpPbI Mo-
TOKa >XUAKOCTMW.

Tun n coctaB KOHTPONUPYEMOW XMAKOCTUM (Hannume u KOHLEHTpauus
B3BeCeln, NOCTOPOHHMUX XUAKOCTEN W T.M.), PEXUM paboTbl U COCTOAHME
TpybonpoBoaa He OOMKHbI NPUBOANUTL K NOSIBNEHUIO KOPPO3UKU U/unm oT-
NOXEHWUN, BIMAIOWNX Ha paboTOCNOCOBHOCTL M METPOriorMyeckne xa-
paKkTEPUCTMKM pacxogomepa.

MoHTax pacxogomepa Ha obbekTe JOrmKeH ObiTb BbINOSIHEH B COOTBET-
cTBUM C pa3genom «MoHTax pacxogoMmepa» HacTosLWEero pykoBoacTea.
MornHuesawmta obbekta pasmMeLLeHnss npubopa, BbINONIHEHHAs B COOT-
BeTCTBUN C «/HCTpyKUMen no yCTPOMCTBY MOSHME3aALNTbl 34aHUKn, Co-
OPY)XEHUM U NPOMbIWSIEHHbIX KOMMYHUKauun» CO153-34.21.122-2003,
npegoxpaHsaeT npubop OT BbIXoA4a M3 CTPOS NPWU HANUYUU MOJSTHUEBLIX
pa3psgos.

TpeboBaHus K yCnoBUAM aKcnnyaTaumm 1 BbIBOPY MecTa MOHTaxa, npu-
BeAEeHHble B HAaCTOALLEN JKChyaTaunmoHHOM AOKYMEHTaUUN, YyYUTbIBAOT
Hanbonee TUNUYHbIE (PaKTOpPbI, BMSOLWME Ha paboTy pacxogomepa.

Ha obbekTe akcnnyaTauum MOryT CyLleCTBOBaTb UMW BO3HWKHYTb B
npouecce ero akcnnyatauuu paktopbl, He nogaalrowmneca npensapu-
TeNnbHOMY MPOrHo3y, OUEHKe WM NPOBEPKE U KOTOpble Npou3BoauTENb
He MOr y4ecTb nNpu paspaboTke.

B cnyyae nposiBneHns nogoOHbIX hakTopoB crefyeT YCTpaHUTb UX
UM HaMTU WMHOE MEeCTO JKchnyaTauuw, rge AaHHble ¢akTopbl OTCYT-
CTBYIOT USIM HE OKa3bIBalOT BANSAHUS Ha paboTy nsgenvsi.
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2.2. Mepbl 6e30nacHOCTU

221

2.2.2.

2.2.3.

2.2.4.

2.2.5.

. K paboTte ¢ pacxogomepom ponyckaetca obCcryxuBatoLwwmin nepcoHan,

N3YyYMBLUNIA OOKYMEHTaLUMIO Ha usgenve.

Mpn paboTte ¢ pacxogoMepom AOSKHbl cobntogatbes «lMpaBuna TexHu-

YECKOW 3JKcnnyaTauum 9feKTpoyCTaHOBOK noTpebutenen» un «MexoT-

pacnesble npasusia no oxpaHe Tpyaa (MNpaBuna 6e3onacHOCTM) Npu aKc-

nnyaTaumm 3NeKTpoyCTaHOBOKY.

Mpn npoBegeHun paboT ¢ pacxo4oMepoM onacHbiMU (hakTopamm sBns-

toTCS:

- HanpsbkeHne NepemMeHHOro Toka C OEeWCTBYHOLWMM 3HayYeHneM o 264 B
yactoton 50 'y, (Npun paboTe C NCTOYHMKOM BTOPUYHOIO NUTAHNSA);

- Temnepartypa xuagkoctu (go 150 °C);
- fasneHue B Tpybonposoae (ao 2,5 Mla);

- Apyrne onacHble gakTopbl, CBsA3aHHbIE C NpodunemM n cneundunkon obb-

eKTa, rae aKcnnyaTupyeTcs pacxogomep.

Mpn obHapyXeHnn BHELLHMX NoBpexaeHun npubopa nnu kabenen nuta-

HWSA, CBA3N cnegyeT OTKNYUTL NpUBOP A0 BbISCHEHUA CneumanucTom

BO3MOXHOCTU AarnbHENLEeN aKcnnyaTtauum.

B npouecce paboT no MoOHTaxy, nyckoHanagke unmM pemMoHTYy pacxodo-

Mepa 3anpeLlaeTcs:

- MPOM3BOAUTL MOAKMIOYEHUA K pacxofoMepy, MepeKkntoveHna pexnMon
paboTbl NPY BKMIOYEHHOM MUTaHUW;

- NPOM3BOAUTL OEMOHTaX pacxogomepa u3 Tpybonposogda A0 MOSIHOMo
CHATUA OaBneHust Ha yyacTke Tpybonposoaa, roe npoussogaTcs pabo-
Thl;

- UCNOSb30BaTb ANEKTPONPUOOPbLI U ANEKTPOUHCTPYMEHTLI 6e3 noaknoye-
HUS MX KOPMNYCOB K Maructpanu 3alMTHOro 3a3eMrieHus, a Takke WUcC-
NnoNb3oBaThb NepeYnCrieHHble YCTPOMUCTBA B HEUCTIPABHOM COCTOSIHUN.
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3. MOHTAX PACXOOOMEPA

3.1. TpaHcnopTUpoOBKa

TpaHcnopTupoBKa pacxogoMepa K MeCTy MOHTaxa [AOShKHa OcCy-
LLLECTBNATLCS B 3aBOACKON Tape.

[Mocne TpaHCNOPTUPOBKM pacxogoMepa K MecTy YCTaHOBKM Npu OT-
pyuuaTenbHOW Temnepatype U BHECEHWA ero B MOMELLEHME C MONOXK-
TenbHOM TeMmnepaTypoun BO nsbexaHne KoHgeHcauun Bnarm Heobxogmmo
BblAepXXaTb pacxoaoMep B yNakoBKe HE MeHee 3-X 4acoB.

Mpn pacnakoBke pacxogomepa NpOBEPUTL €ro KOMMIIEKTHOCTb B CO-
OTBETCTBUM C NACNOPTOM Ha AaHHbIN Npmbop.

3.2. TpeboBaHMA NO yCTaHOBKe pacxogomepa
3.2.1. na moHTaxa npubopa Ha obbekTe HeoOXoaAMMO Hanuyme cBoBOAHOro
y4yacTka Ha TpybonpoBoae And yCTaHOBKM pacxogomepa.

B mecte ycraHoBku [ gorkHel cobrnogatbeca cnegyowme ycno-
BUS:

- JABreHMEe XUOKOCTU U peXnMbl IKCnnyaTaumm Tpybonposoaga ucknova-
0T ra3oobpasoBaHune n/unun ckonneHune rasa (Bosagyxa);

- BHyTpeHHu obbem [l B npouecce paboTbl AOMKEH ObITb BECb 3anos-
HEH XXMOKOCTbIO;

- OTCYTCTBYHOT, MO0 MUHUMATNbHbI NyNbCaLUN N 3aBUXPEHNS XKNOKOCTW.

M gonyckaeTcss MOHTMPOBAaTb B FOPU3OHTAalbHbIN, BEPTUKarbHbIN
UM HaKMNoHHbIN Tpybonposoa (puc.4). MNpu atom M1 (M3A) He AOMKHbI
pacnonaraTbCA B Camon BEpXHEN To4Yke ydacTka Tpybonposoaa. Hanbo-
nee noaxoasiliee MecTo Afa MOHTaXa Npu Hanu4mm — BOCXO4ALWMMA, Nn-
60 HWXHUIM y4acToK Tpybonposoaa.

Puc.4. PekomeHayemble mecta yctaHoBkuM MMM pacxogomepa.

NMPUMEYAHME. B cnyvyae HEBO3MOXHOCTU YCTAHOBKW pacxogome-
pa B peKkOMeHAyeMbIX MeCTax AonyckaeTcs MOHTaX npubopa B BEPXHEW
Touke TpybonpoBoga. pu aToM HeobxoaMma ycTaHOBKa BO34YLLHOrO
KnanaHa (BO34QyXOOTBOAYMKA) B TOYKE, HAXOASLENCs Bbllle BEPXHEWN
TOYKM NPOTOYHON YacTu pacxogomepa, Hanpumep, B paclUMPEHUN Tpy-
bonpoBoaa.

BHUMAHMUE! Heobxodumo credumb 3a UCMPaBHOCMbLIO 603-
dywHozo knanaHa. KoppekmHasi paboma pacxodomepa 803MOXXHaA
mosibKO npu omcymcmaeuu eo3dyxa eHympu rnpomoyYyHol Yyacmu.
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3.2.2. Pa3HOCTb BHYTPEHHMX AnameTpoB TpybonpoBoda W M3MEPUTENbHOMO
ydacTtka [ B MecTax CTbIKOBKM He fofmkHa npesbiwaTtb 0,05-DN.

3.2.3. lNpwu yctaHoske [N Ha TpybonpoBoa, pekoMeHayeTcsa pacnonaratb ero
Takum obpasom, 4Tobbl NpogonbHasa nnockocTb MNM3A (nnockocTb, npo-
xogawasn 4vepes napy N3A Bgonb ocu TpybonpoBoga) cocTtasnsna c
BepTukanbto yron 3 = 45°-90° (puc.5).

Puc.5. PekomeHayembie nonoxeHus NMNI3A npu yctaHoBKe pacxoaomepa.

3.3. TpeboBaHUA K ANMHE NPAMOSIMHEMNHBbIX Y4aCTKOB

3.3.1. Ina HopmanbHoM paboTbl pacxogomepa o v nocne MN3A AomKHbI ObiTb
NPSIMONIMHENHbIE Yy4YacTKu TpybonpoBoga COOTBETCTBYHOLLEN AOSIUHbI C
DN, paBHbiM DN [N, MyuHMManbHble 3Ha4YeHUA OTHOCUTENbHOW ASNUHbI
NPSIMOSNIMHENHBIX Y4aCTKOB AJ1 Pa3fiMyHbIX BUOOB rMApaBiMyYeckoro co-
NpoTUBNEHMS NpuBeaeHbl B Tabn.l.1 npunoxenus I
[AnvHa npsmonunHenHoro yyactka L (Mm) onpegenseTcs no opmy-
ne:
L=N-DN,
rae N — oTHocuTenbHaa AnuHa, BblpakeHHas konmydectBom DN 1 ykasan-
Has B Tabn.l.1;

DN — HomuHanbHbii gnameTp MMM nnn Tpybonposoga B MecTe ycTa-
HoBKU M3A, MM.

BHUMAHME! lNpu u3mepeHuu pacxoda pesepcusHO20 MOMOKa
M3A siensiromcsi nepebIMU MO MOMOKY U OJIUHbI MNPSIMOJIUHEUHbIX
y4Yacmkoe OOJKHbI onpeodenisimbcsi, UCX005 U3 3MO20 MOJIOKEHUSI.

Ecnn Ha ob6bekTe MOHTaxa He obecneumBaloTCa ANUHBI NPSAMONU-
HENHbIX Y4aCTKOB, yKa3aHHble B [MpunoxeHuu [, TO BO3MOXHO nposeae-
Hne obcnepoBaHns obbekTa ana paspaboTkn MHAMBUAYANbHON MeToau-
KW BbINOMHEHNSA N3MEPEHNIA C y4eTOM 0COBEHHOCTEN JaHHOro obbekTa.
3.3.2. AnviHbl NPAMOSIMHENHbIX YY4aCTKOB 4S5 rMApaBfiM4eCcKoro conpoTnsaIieHns
BMaa «TepmonpeobpasoBaTenlb CONPOTUBMEHUS B 3aALUUTHOW TUIb3e»
onpeaensanTca no ABYM MNOCMAedHUM CTpokam Tabnuy npunoxeHus I
(Anga 3arnyweHHON Bpe3ku) Npu BbINOSIHEHWUM YyKa3aHHOro B Tabnuuax
COOTHOLLEHNS:

Di/De>0,1,
raoe Dt — gnameTp 3aWmUTHOW rMIb3bl TEPMOCOMNPOTUBIEHUS, MM;
De — BHYTPEHHUI anameTp TpybonpoBoaa, MM.
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3.3.3.

3.3.4.

3.4.
3.4.1.

3.4.2.

3.4.3.

Ecnu BbinonHaetca cooTHoweHne Dt / De < 0,1, TO Tepmonpeobpa-
30BaTeNlb MOXHO HE paccMaTtpuBaTb Kak ruapaBnuyeckoe conpoTuBre-
Hue.

Cyxarollee ycTpoMCTBO Buaa «avadparma» unm «conno BeHTypu», a
Takke nobasa 3agBmxka OTHOCATCA K BUAOY rMAPaBMYecKoro cornpoTus-
neHusi, o6o3HavyeHHoro B Tabnuuax lMpunoxenna [N kak perynupyoLwias
3aBUXKa.

Mpu ycTaHoBKe B TpybonpoBoa nepen nepBuYHbIM NpeobpasoBaTenem
ctpyesbinpamutensa (MpunoxeHne [1) BO3MOXHO COKpalleHue OSIMHbI
npAMOnMHeNHoro yyactka Ha Bxoge [l go aByx pas.

MoHTax Ha Tpy6onpoBoA

Mepen Hayanom paboT Ha TpybonpoBoae B MECTe YCTaHOBKM pacxono-
Mepa y4yacTku Tpyb, KOTOpble MOryT OTKIMOHUTLCS OT COOCHOrO MOsioXe-
HWS nocne paspesaHus TpybonpoBoaa, creayeT 3akpenuTb XOMyTamun K
HENOABMXHbLIM Oropam.

BHUMAHMUE! [leped mMoHmaxom pacxodomepa Heobxodumo

cumb XudKocmb U nepeKkpbimb y4acmok mpybonpoeoda, Ha Ko-
mopom 6ydym npoeodumbcsi MOHMaXKHble pabomail.
B BbiOpaHHOM MecTe 0CBOBGOXAEHHONO OT XMOKOCTU TpybonpoBoaa Bbl-
pe3aeTcs y4acTOK HeobxoauMOoW AnuHbI, K KOHUaM Tpyd npuBapmBaroTCs
oTBeTHble hraHubl cOoOTBeTCTBYHOLWEro anametpa. Ceapka ¢naHues C
TpybonpoBoaomM [ofmkHa ocyuwlectensatbcsd B cootBetctBum ¢ FTOCT
16037 «CoeamHeHus cBapHble cTanbHbiX Tpybonposogos». pu 3ToM
AOMKHa obecneynmBaTbCsi COOCHOCTb W MapannenbHOCTb MIOCKOCTEN
donaHueB, Mexay KoTopbiMu ycTaHasnusaeTca [l pacxogomepa.

BHUMAHUE! KATETOPUYECKU 3ATPELAETCA npuBapuBaTh K
TpybonpoBoay pacxogomep B cbope ¢ OTBETHbIMK briaHuaMmn. ATo Npu-
BEeAET K BbIXo4y M3 CTPOsi pacxogomepa.

Pacxopomep yctaHaenuBaeTca B Tpybonposog, Npu 3TOM HanpasneHune
cTtpenku Ha [N gomkHO coBnagaTtb C HanpaBfeHWeM MoToKa UNKn npsi-
MbIM HanpaBneHnem A5 peBEePCMBHONO NOTOKA.

CTbikn mexagy driaHuaMmm repMeTmM3npytoTcsl C NOMOLLbIO NPOKNaaok
n3 6e3acbecToBOro NapoHuTa.

BHUMAHMUE! Heo6xodumo obecrne4yumb COOCHOCMb MPOK/I1a00K
Cc eHympeHHuUM KaHasnom [11, m.e. He QO/MKHO 6bIMb Oaxke Yyacmuy-
HO20 rnepeKkpbimusi npPoknadkolu eHympeHHez20 kaHana [1I1. Ons
obecne4yeHuss COOCHOCMU MPOKIadoK 8 npouyecce ycmaHo8Ku pac-
xodomepa pekomeHOyemcsi ¢hukcupoeamb UX C MOMOWbI Kilesi
nubo cepmemuka.

OTtBeTHble donaHubl MM 1 TpybonpoBoga crsarMBatoTca Gontamu.

BHUMAHME! lNpu moHmaxxe KATET OPUYECKU 3ATIPELJAETCA
6pocamb pacxodomMep usiu HaHOCUMb M0 HeMy yoapbl. Mo MoXxem
npueecmu K ebixo0dy U3 CMpPOsi ycmaHo8J/1eHHbIx 8 HeM [13A unu
BIrl.

3AMPELJAETCA nogHuMaTtb pacxogomep 3a Koprnyc BTOPUYHOTO
npeobpasoBaTens.

KATEIOPUYECKU 3ATPELJAETCA pemoHTnposaTb NM3A 13 MOH-
TaXHbIX NaTPyOKOB.
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3.5.

3.5.1

3.5.2
3.5.3

3.5.4.

OneKkTpoMOHTaX pacxogomepa

Mpoknagka kabensa nuUTaHMs pacxogoMepa u kabenenm BHELUHUX CBA3EWN
(BN — BHeLWHME yCTPOMNCTBA) NPU UX HANMMYUKN OOSMKHA ObiTb BbINOMIHEHA
C Y4E€TOM YCITOBUI 3KCnnyaTaunm pacxogomepa.

He pekomeHayeTcsi M3bbITOYHYO YacTb kabenewn cBopaymBaTh KoMbLaMM.

Kabenun BHeLWWHNX CBA3EN 1 ceTeBOn Kaberib N0 BO3MOXHOCTU KpensaTcs K
cteHe. CeTeBon kabenb nNpoknaabiBaeTca otaenbHo He 6nwke 30 cm oT
ocTanbHbIX kabenen. [nsa 3awmnTbl OT MEXAHMYECKUX MOBPEXOEHUN pe-
KOMeHOyeTcsl Bce kabenu pasmellatb B MeTannMyeckon unm nnacTuko-
Bon Tpybe (pykase).

HE [OIMYCKAETCHA npoknagbiBaTb CUrHanbHble kKabenn BHELIHMX
cBA3en BONM3nM cunosbiX Lienen, a npu Hanuydnm anekTpoMarHUTHbIX Mo-
MEX BbICOKOrO ypOBHS (Hanpumep, Npyv Hannymm TUPUCTOPHOrO peryrs-
Topa) 6e3 yknagkm ux B 3a3eMIIEHHbIX CTanbHbIX MeTanfopykaBax unm
Tpybax.

Mepen nogkntoveHnemM koHubl kabenen B cootBetcTBumM ¢ TOCT 23587
3auynarTca oT M3onauMM Ha anvHy 5 mm n obnyxmeatotcsa. Kabenwm
nponyckatTcsa vyepe3 kabenbHble BBOAbI Bl 1 noagkntovatotes K pasb-
€MaM B COOTBETCTBUM CO CXeMoW, npuBeaeHHon B punoxenun b. Pac-
NonoXXeHne pasbeMOoB ykasaHo B [MpunoxeHun A.

NMPUMEYAHUME. TMMogknioveHne kabenen k Bl pacxogomepa Ha
obbekTe akcnnyaTaumMm Npou3BoaMTCA TONbKO And NnpubopoB co cTene-
Hbto 3awWnThl IP67. B pacxogomepe co cTeneHbto 3awuTbl IP68 kabenb
CBS3M MOAKN0YaeTCs Ha NpeanpuAaTUN-n3roToBUTene.

BHUMAHME! Jns1 obecneyeHus 3asiesieHHOU cmeneHu 3aw,umsl
pacxodomepa P67 npu npoeedeHuu MOHMa)XHbIX pabom Heobxo-
dumMo eblinosiHeHue cnedyroujux mpeboeaHuli:

NPy MOHTaXe pacxo4oMepa B HAKMOHHLIN UM BEPTUKanbHbIA TpybGonpo-
BOJ yCTaHaBnMBaTb BTOPUYHLINA NpeobpasoBaTernib repMoBBOAAMU BHU3
(pnc.4);

YyNAoOTHUTENb Ha Kpblwke kopnyca Bl npu ycTaHOBKE KPbIWKM OOSHKEH
ObITb YNCTbIM N HEMOBPEXAEHHbIM;

nepen yCTaHOBKOW KpbIWKM Ha kopnyc Bl npoBeputb, YTOBLI YNNOTHU-
Tenb pasmeliarncs B NnpegHa3Ha4eHHOM A4S HEro KOnbLEBOM Mnasy pas-
HOMEepHO 6e3 HaTSXKeHUI 1 BbICTYNOB, a Takke He BbiNagan npu nepeso-
padnBaHnn KpbiwkKn. [lonyckaeTcsa ana ukcaumm ynrnoTHUTENS UCMONb-
30BaTb CUITMKOHOBLI FrEpMETUK;

Kpbiwka Bl nocne ycTaHOBKM AOMKHA ObITb HAAEXHO 3aTAHyTa BUHTaMW;
B KayecTBe kabenen nutaHnsa n ceBaA3nm HeobxoanMMo NCMonNb3oBaTh Kabe-
nn kpyrnoro ceyenunsa (Hanpumep, MKB3OB, KMM unu KCI1BI") ¢ Hapyx-
HbiM gnameTtpom oT 3,0 oo 6,5 mm; B oauH kabenbHbI BBOL 3aBOAUTCS
TONbKO OAUH Kabenb;

YyNMoTHSOWMWE rakn kabenbHbIX BBOOOB AOMKHbI OblTb HAOEXHO 3aTs-
HYTbI;

ecnn He ucnonb3dyeTtcs kabenb MHTepdenca, B COOTBETCTBYIOLLMIA Ka-
GenbHbI BBOA AOMKHA ObITh YCTAaHOBIEHA 3arnyLuka.
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Ana ncknioveHnss BO3MOXHOCTM MNonagaHnsa Kanatowlen BoAbl UIn
KOHAeHcaTa BHYTpb Bl uepes kabenbHble BBOALI HEOOXOAMMO MOLKIHO-
4nTb Kabenu c obpasoBaHuem Hucnagatowen U-obpasHon netTnu B Bep-
TUKanbHOM NNOCKOCTH (puc.6):

Puc.6. NMoaknioyeHne Kabeneun ¢ obpasoBaHuem U-oGpa3Hon netnu B BepTU-
KaribHOM NJIOCKOCTM.

BHUMAHME! W3zzomoeumens HE HECET I'APAHTUWHbIX
OBA3ATEJIbCTB npu HeebinosiHeHUU mpeboeaHuli no obecneye-
HUIO 3asieJIeHHOU cmeneHu 3awumsl U Npu obHapyXXeHuu npome-
Yyek yepe3s KkabenbHble 86800bl.

3.6. MOHTaX NCTOYHMUKA BTOPUYHOIoO NUTAHUA

3.6.1. Ina kpenneHna Ha obbekTe Ha 3agHen cteHke kopnyca VMBI (npu ero
HanM4ynKn) pacnonoXeHbl KPOHLWTENHbI AN ycTaHoBKM Ha DIN-perike.

3.6.2. Beibop mecTta pasmelwieHus VIBI onpegensietca cnegyowmmm ycrnoBus-
MU

ONVHON BXOAHbIX N BbIXOOHbIX Kabenewu;

KaTeropnmyecku He ornyckaeTcs Hanndme kanatowero Ha MBI koHaeHca-
Ta, NMMBO XNOKOCTU C NPOXoAALMX TPyBoNnpoBOAOB;

He ponyckaetca pasmeuwieHne WBIT B nomelleHuun, roe temnepaTtypa
OKpY>KaloLero Bo3gyxa MOXeT BbIXoauTb 3a npegensl 5-50 °C, a oTHO-
cuTenbHada BnaxHocTb npesbiwaTtb 80% npu TemnepaTtype o 35 °C;

He gonyckaeTcsa pa3mMeluaTb MBI BOGNn3n nctovyHMKoB Tenna, Hanpumep,
rops4mx TpybonpoBoaos;

- HeobxoanmMocTbo obecneveHna ceoboaHoro goctyna k UBI.
3.7. lemoHTax pacxopaomepa
Mpn gemoHTaxe pacxogomepa Heobxoanmo:

- OTKMNIOYNTL NUTaHME pacxodomMepa B creayolen nocnenoBaTenibHOCTH:
OTKMOYMTL anekTponuTtaHue ot MBI, a 3atem oTknounTb kabenb nuta-
HWSA OT pacxogomepa;

- NepekpbITb Noaady XUAKOCTU, y6eauTbes B NOMIHOM OTCYTCTBUW OaBre-
HMS B TpybonpoBoae M CNUTb XXUOKOCTb;

- oTCOeaMHUTL noaxoasawmm k Bl kabenb cBA3w;
- JEMOHTMPOBATbL pacxo4oMep.
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4. BBO[ B 3KCINTYATALUIO

4.1. HacTtpounka nepen paborton

4.1.1. HacTtponka pacxogomMmepa un cuyntbiBaHue AaHHbIX B pexumax PABOTA n

4.1.2.

CEPBWC Bo3moxHa no nocnefosaTesibHOMY MHTEpdEency C NOMOLLbHO
cepBucHoun nporpammbl «MoHuTop YPCB-311», Bxogswero B coctas 10
«YHuBepcanbHbI MPOCMOTPLUMK». YCTaHOBOYHbLIA dhann nporpamMmmbl
MO>XXHO 3arpy3uTb C canTa www.vzljot.ru.

Mporpamma «YHuBepcarnbHbI NPOCMOTPLLMK» paboTocnocobHa nog
ynpaBsneHnemM onepaumnoHHbix cuctem Windows XP (Vista, Windows 7,
Windows 8, Windows 10). [ina yctaHoBkK nporpammbl Ha MK Heobxoaun-
MO 3anyCTUTb YCTAHOBOYHbIVM harn 1 crnegoBaTb yKasaHWsiM, NOSIBMSHO-
LLMMCS HA MOHUTOPE KOMMbloTepa.

Mepen Havanom paboTbl cnegyeT coeauHUTb Kabenem RS-Bbixon pac-
Xo[4oMepa 1 nocrnegoBaTernbHbIV MOPT KOMMbOTEpPa (Yepe3 agantep cur-
HanoB RS-232/RS-485), nnb6o USB-nopT komnbioTepa (4epe3 agantep
curHanos USB-RS-232/RS-485).

MepeecTtn pacxogomep B pexum CEPBUC, ycTaHOBMB nepemblyky
Ha COOTBETCTBYIOLLYID KOHTaKTHyl napy. Ha komnbioTepe 3anycTuTb
¢dann YPCB-31l.vpr (manka ..\ Program Files \ Vzljot \
UBViewerProjects \ Projects \). Ha moHuTOpe KomnbioTEpa NOSBUTCSA
CTPOKa MEeHI0 «YHuBepcarbHbIN NPOCMOTPLUUK» U BKnaaka MapameTtpbl
nporpammsl (puc.7).

P

b

-

[Z1 MonuTop YPCB-211 sepona 3.7 =ARCIH X

] | |

w

Cucrer-mblel Cepﬂ.mcl Hacrpoiika YBCI Vzmeperns | Apxvesl | BpaMeTpel nporpaMMel I
Bepcus MonuTopa: 3.7

Hactpoika coegHHaHWa. .. ‘

HCTE[HDBMTb,-"pElSDpBElTb coeMHEHKE ‘

MaparMeTpe NporpEMMel

Ajnpec npuGopa 1
OxunaHye oTBETA, MC 2000
Yucno nonuTok 2anpoca |2

Puc.7. Bug Bknagku «lMapameTpbl nporpamMmbI»

OkoHHbIN MHTepdenc nporpammbl «MoHuTop YPCB-311» coctout
N3 WeCTN BKNagoK, pasgenieHHbIX No yHKUMOHanbHOMYy npusHaky. Co-
AepxaHue BKNagoK 3aBUCUT OT pexmma paboTbl npubopa. Pexum pado-
Tbl CYUTBIBAETCA aBTOMAaTUYECKM Nnpu yctaHoBneHun ceasm MK ¢ pacxo-
AOMEPOM.

na HaCTpOVIKM napameTpoB coegunHeHnA HeobXxoanMMo HaxaTb

~
kHonky <HacTpoiika coeanHenms>, nnbo kHonky ¥ (PegakTtuposaHue
CBOWCTB COeauHeHUs1 ¢ NpubopoM) B SIEBOM BEPXHEM YNy OKHa Mpo-
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rpammbl (puc.7). B nosesuswumca okHe MeHemxep HacTpoek (puc.8)
YCTaHOBUTb:

- TMN nHTepdenca ons coeanHeHns (Bbibop TpaHcnopTa: RS-485);

- Homep COM-nopTa lNK, K KOTOpOMY NOAKITIKOYEH ajanTep CUrHarnoB.;

- cKopocTb 06bmeHa aaHHbIMK (4800 6mT/C).

[ Meregxep HacTpoeK - — ﬁ‘
BriGop TpaHcnopTa: |HS485 j
M apateTpel TRAHCNORT S
COM-naopr COME - | D#HLaHUE OTEETA, MIC ’W
CropocTe ofteHa, GuT/c ’m K.onHYecTED NOBTOROE ’17
B & oBbIA TafrayT, Mo ’207

[~ Mcnonezosate DCOM

Mg Y aneHHOr o KoMABKTERS:

] 8 ‘ MpreHUTE ‘

Puc.8. OkHo «MeHemxep HacTpoekK».

Homep COM-nopTta onpeaenseTcss aBTOMaTM4eCKN MOCre MOAKMto-
yeHmsa Kk [MK apantepa USB-RS-232/RS-485 B nanke [Oucnetyep
yctpouctB / MopTtbl (COM u LPT).

[ns ycTaHOBNEHUs1 CBSA3M C pacXofoMepoM HeobGXoauMO HaxaTb

KHOTMKY (OTKpbITb KaHan cBA3W) B NIEBOM BEPXHEM Yrfy OKHa Mpo-
rpammebl (puc.7). Npu ygayHoMm 3aBepLUEHMM onepaunn B CTPOKE, pacro-

NOXEHHOWN npaBee KHOMKU ""E, [OIMKHbI NOSIBUTLCS coobLueHns: KaHan
CBfA3nM OTKpbIT 1 KoMaHAa BbINonHeHa ycnewHo. [py 3ToM KHOMKa

wf N3MEHUT BUA Ha J 1 (3akpbITb kaHan ceaswn). lNMocne ycnewHoro
coeauHeHust nepenTn Ha Bknagky CucremMusble (puc.9).

.
=7 MonuTop YPCB-311 sepcus 3.7 E=E)

> % ft aHAN CBA3M OTKPLIT |78 00.20.08 [Komanna BLINOAHEHA YCNeWHo |

CucremHbie |Cepanc| Hacrpoiika Y3C| H3Mepemm] Apxuau] MapameTpsl NPOrpamMMbl

Mpouutate
Pexum npusopa: |CEPBUC
CepuitHuiil HoMep: 1821589

CeveBubie HACTPOWKU NpuGopa Texkyuee spems u nara

Cetesoitanpec: |1 i} 05/05/21 1600 d
! | Cropocts osMena: |4800 . LJ 3anucate cUCTEMHOE BpeMa I

PexuM nepesona  |Het nepesona v d

Crapr

\ O6HYNUTL apxuBbl :I' 4
O6HYNUTL 06BEeMbl :l' LJ

Puc.9. Bug Bknagkn «CucrtemHblie» nocne yctaHoBneHus ceasum MK ¢ pac-
XO40MEpPOM.

Ha Bknagke CUcTeMHble BO3MOXHA KOpPEKLUUs NpuBopHOro Bpeme-
HW, HacTpolika napaMeTpoOB CBSA3M MO MHTEpPdeENicy, OOHYNeHne apxmBoB
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n 06bEeMOB, a TakKe YCTaHOBKa pexuma nepexoga Ha «3numHee» / «net-
Hee» BpeMmsi.

4.1.3. Ha Bknagke CepBuc (puc.10) BO3MOXHa HacTponka napameTpoB obpa-
6oTkm Y3C, ycTaHOBKa 3Ha4yeHUs KOHTPACTHOCTM W BpPEeMEHWU paboThbl
KK, BbiOOp pasmepHOCTM n3MepsemMoro pacxoa, a Takke Bblbop gaH-
HbIX, KOTOpble ByayT oToBpaxaTbCs Ha MHAMKATOpPe pacxogomepa.

<
=] MonuTop YPCB-311 sepcus 3.7 Lﬂ%

> ¥ IKaHan CBA3Y OTKPLIT I78,UU.20,08 Iﬂpuﬁop He oTBevaeT

Cucremubie  Cepeuc IHacrpoﬁxa V3C| M3Mepeva| Apxuaul MNapameTpol nporpaMMu]

Mpouutate
Men. ycpeanexnue [7— i‘ Bpems uHepuuum, c [W—i,
Apudg. ycpeaHeHue ,25— i] Orceuka Hyns, H3Iu|—U,UTi]
bucTpas ycraHoska|Bkn. 'i]
Orc. yer.. %Qmax [5— i]

YHueepcanbHbIi anxon| Noruueckuit eeixoa  HACTPOMKU MHAUKaUMK I

MNapamMeTpw uHAUKaTOpa: BuE0p AAHHBIX 413 0TOEPAXEHUS:
|| KontpactHocTs IZSi i, g gzzx;:v* i]
Mepuoao6Hoen.c |1 i, [f; gi;f:'_\i/(-:w Veymm.
EIES Al
PazmMepHocTb lm_ou v ﬂaHHng'IO e
v Narta/Bpema

Puc.10. Bug Bknagku «CepBucy.

[nsi n3aMeHeHNs TekyLlero 3HayeHus napameTpa HeobxoaMmo B Co-
OTBETCTBYIOLEM Nore HabpaTb C knaBumaTypbl YMCIOBOE UMM YCTaHO-
BMTb U3 BbiNadatoLLero cnmMcka CUMBOJSIbHOE 3HAa4YeHMe U HaxaTb KHOMKY

. Bbibop OaHHbIX NPoOM3BOAUTCA YCTAHOBKOW rarioMkm B COOTBET-
CTBYIOLLIEM OKHE.

[na nepexoga K HacTpoevHbIM NapameTpam paboTbl yHUBEpCarbHO-
ro Bblxoga HeobxoanmMo Ha OOMNOMHUTENBHOM BKIaake YHUBepcanbHbIN
BbIX0O[ YCTaHOBUTb (PraxokK O CTPOKe, coAepiallen HanmeHoBaHne
pexuma paboTsl Bbixoaa (puc.11a n 116).

YHuBEpCanbHbIN BbIXOA | Noruyeckuii ebxoa l HacTpoiku uHaukaumm |
MpouutaTte
M ~Tun Beixona MapameTpi l
" OTkNHYEH
" Moruyeckui MakcumansHas yactoTa, My 10 d F;alc_>]<0n
. * Mo Moaynio
p
VN e CHekd AgapuitHas yacTtoTa, 'y 10 d | | C Npamoir
& YacTtoTHbIM " OBpaTHbIN
HvpkHuit nopor QHn, M3/y 0,000 d
AKTUBHbIA YpOoBEHb d
C "Huzkuin" BepxHuit nopor Qen, M3/y 0,000 d
Koag. npeospasosaqus, umn/m3  |800,000 d
d PacueT KoagduuMeHTa s v| d
Tekywas yactoTa, 'y 0,000 ’ Cron |
L.

a) 4acmomHbIU Pexum
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YHueepcansHeli Bbix0A | Noruyeckuri Beixoa I HacTporiku uHaMkaumu

Mpouutate |

M ~Tunesixona
" OTKNKYEH

C Norudeckus Bec umnynsca, M3/umMn |0,00125[] d Ogsem

@« Mo Moaynio

o ' 2
TECHEE Mepuoa uMNYnbca, Mc I1UU d " Mpsmon

" YactoTHeIi © OBpaTHbI

AKTUBHBIA YPOBEHL BepxHuit nopor Qen, M3/q|800.000 d =
© "Huzkuir" PacueT Beca uMNynsca I ..... ~| d —l

@ "BoicoKuit"

I

MapameTpbl I

6) UMNybCHbIU PeXxum

YuueepcansHelid Beixoa  [lOrMYecKuil Beixon I HacTpoiku uhaukaumu

MpouuTtate |

i ~Tun BLIXOAR
 OTKNKOYEH

VI3aMEHEHWE COCTOAHUA npu: I

O]

OBpaTtHoe HaNPaeNeHWe NoToKa

" Her Y3C
. " MpeeblweHWe MAKCUMaNEHOMo pacxoaa d
AKTUEHBIN YpOBEHb
& "Huzskun" " Mweas HC
" "Bricokui" " Huzkoe HanpsxeHue GaTapeu
@

I Hanuuue BHeWHero NUTaHus

8) flo2udeckul pexxum

Puc.11. HactpoeyHble napameTpbl AN pa3HbIX PeXUMOB paboTbl yHUBep-
canbHOro Bbixoaa

HacTpoeuHble napameTpbl paboTbl JIOMMYECKOro BbIXO4a coAaepXaT-
CA Ha AonosfiHMTenbHOM Bknagke Jlormyeckum BbIXOA, KOTOpasi UMeeT
TaKoW e BuUA, Kak nokasaH Ha puc.11s.
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4.1.4. Ha Bknagke UsmepeHusa (puc.12) nocne HaxaTusi Ha KHonky <Crtapt>

BO3MOXXEH NMPOCMOTP TEeKYLLUnNX 3Ha4YEeHUN n3MepdaeMbiX napameTpoB.
ra Monutop YPCB-311 sepcus 3.7 @M‘

> Yy IKanan CBA3U OTKPLIT |78.00‘20.08 lKomarua BbINOAHEHA YCNEWHO

Cucrermuel Cepsuc| Hacrpoiika Y3C V3mepenus |Apxusu| MapameTpsl NporpamMMbl

] Cron |

Hamep Hakc HewTaTHbie cuTyauun

Pacxon CyMMapHbiK 06beM O Annaparnas neucnpasmocrs
,W M3 ,W M3 © Huzkoe Hanpsxexne 6arapen

© Her y3C
-0.089 NIMUH -834.21 n @ Gron > Gpeanc
" CkopocTb noToka, mjc | | O6beM V+ © nNpesbiwensne Qsn anst YB1

I'0,0008 0.008 M3 © npumwkenne Qun ana YB1

Ckopoctb ¥3C. mjc 8.42 n
1498.9 O6bem V-

0.843 M3
842,63 I

O6uwee BpeMs Hapa6oTKuU

162:40:35 M

Bpems 6esaBapuitHOi pa6oTel

161:14:3 u:M:C

.

Puc.12. Bug Bknagku «M3amepeHusn».

4.1.5.

Tekyllee cocTosiHMe pacxogomepa (Hanuuuve / OTCyTCTBUE HewTaT-

HbIX CUTyauuin) HanuMpyeTcsa Ha Bkrnagke UsmepeHusa B none Hewrar-
Hble cutyaumm (puc.12).
[ns cunMTbiBaHUA apXMBHbIX JaHHbIX HEOOXOOUMO MEepenTn Ha BKIaaKy
ApxuBbl (puc.13), Boibpatb Bug apxusa (YacoBon, CyTOYHbIN MK
Mecs4HbIN), ycTaHOBUTL Tpebyembin nHTepBan B nonsix fata n Bpems
N HaxaTb KHOMKy <[pountaTtb>.

=7 Monurop YPCB-311 sepcus 3.7 oufuE)

> % IKanan CBA3U OTKPLIT I?B.OU,ZU.OB IKomama BbINOAHEHA YCNewHo

Cm:reMHuel Cepanc| Hacrpoiika Y3C| WamepeHuss ApXMBbI |napaMerpu nporpam-m]

Yacoeoit Cyrounuﬁl Mecwuuuﬁl XKypHan pe)KMMOBI

fara or: [05.05.2021 = go:[05.05.2021 =  Mpountars COXpaHHTL apXHB... |
Bpems or: [13:00:00 = go:[14:00:00 :
™ BbiBOAWTL 3anuck C ownbkamu

Apxue nonyueH (ownbok: 1)

|V+ M3 [V< M3 IHC Ia_p_e_ua HC [B_qua_u_a,p_a_ﬁ_olm_l

Puc.13. Bua Bknagkn « ApxvmBbli».

ApxuBHble AaHHble OyayT npeacTtaBneHbl B BUAe Tabnuvubl, kaxaas
CTpOKa KOTOPOW €CTb OTAENbHAs apxXuBHas 3anncb. Takke apXuMBHbIe
AaHHble MOoryT OblTb coxpaHeHbl B ¢hann Ha xectkom gucke MK nocne
HaXkaTusi KHOMKN <CoXpaHUTb apXxuB>.
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4.1.6. AHanorn4HbiM o6pasom Ha mMoHuTop K BbiIBOAUTCA OKHO XKypHan pe-

Xunmos (puc.14).

-
{=] Monurop YPCB-311 sepcun 3.7

=

x "‘, I!\anan CBASW OTKPLIT

Homep nepsoii 3anucu: |5
Konuuecrso 3anmceii: |10

[78.00.2008

Cucrem-uue] Cepsnc| Hacrpoiika Y3C| WamepeHuss APXuBbI |rlapaMe1pu nporparmu[

hlacosoﬁl CYTouuuﬁl Mecauuuﬁl XKypHan pexumoe

ApXHB NonyuyeH

IKomama BbIN0AHEHAa YCnewHo

NpounTats COXPaHHTb apXHE... |

| [V BbioauTb 3anuck ¢ owmnbkamn

[Boens

Inggm I

01/04/21 14:50:20
05/04/21 17:00:07
05/04/21 17:00:10
05/04/21 14:22:48
05/04/21 14:22:49
05/04/21 16:00:10
05/04/21 16:02:20
05/04/21 16:02:59
05/04/21 16:02:59

= O ONOWLEWN

o

PABOTA
CEPBUC
PABOTA
HACTPOMKA
PABOTA
CEPBUC
PABOTA
CEPBUC
PAGOTA
HACTPOMKA

Puc.14. Bupg okHa «XKypHan peXxumoB».

4.1.7. Npn HeOBXOOMMOCTM cO34aHusA ceTu NpubopoB, 06BEANHEHHbBIX MO WH-
Tepency RS-485, HacTporka napaMeTpoB CBA3M (ceTeBon agpec, Anu-
TENbHOCTb OXMAAHUA OTBETA, YUCMO MOMbITOK 3anpoca) NPou3BOAMTCSA
BO Bkrnagke MapameTpbl nporpammsbl (puc.15):

r
3 MonuTop YPCB-311 sepcus 3.7

up(E)

x r", |Kahan CBA3U OTKPLIT

Bepcus monuTopa: 3.7

HacTporika coeauHeHus... |

|78.00.20.08

Cucremuue] Cepauc| Hacrpoiika Y3C| Wamepenus | Apxues ”

YeraHoBUTH/pasopBaTh CORAUHEHUE |

I Komanaa sbinonHeHa ycnewHo

MapaMeTpsl NporpaMMel

Anpec npu6opa 1
Oxunavue oTeerTa. MC 2000
Yucno nonuitok 3anpoca |2

Puc.15. Bupg Bknagku «lMapameTpbl nporpamMmmbi».

4.1.8. MNapameTpsbl, MHONUMpyemble Ha Bknagke Hactponka Y3C, He JOCTYNHbI
ansa pegaktuposaHua B pexxumax CEPBUC n PABOTA.

4.1.9. lNocne 3aBepLUEHNSA HACTPOWKK pacxogomepa Heobxoanumo:

- 3aKpblTb KaHan cBaA3u npubopa c [K, HaxaB Ha KHOMKy > B IeBOM
BEpXHEM yriy okHa nporpammbl «MoHuTop YPCB-311y;

3aKpbITb OKHO nporpammbl «MoHuTop YPCB-311» U CTPOKY MEHKO YHU-

BepcarnbHOro NPOCMOTPLLMKE;

OTCOeaNHNTbL Kaberb CBA3N OT pacxoaoMepa;
nepesectn npnbop B pexum PABOTA: CHATb NepeMbIYKy C KOHTaKTHOW

napbl paspelueHna mogmdukaumm cepBUCHbIX napameTpoB. KOHTaKTHYHO
napy onnomoupoBartb.
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4.2. NyckoHanago4vHble padoThbl

4.2.1. TNyckoHanago4yHble paboTbl NPOM3BOAATCA NpPeaCcTaBUTENSAMM OpraHu3a-
U1K, MMeoLLLEN NMPpaBo Ha NpoBeAeHne ykasaHHbIX paboT, nMbo npeacTa-
BUTENAMU NPeanpUATUA-U3roTOBUTENS.

4.2.2. Mocne okoH4YaHus paboT MO MOHTaxXy pacxogomepa, TpybonpoBoa 3a-
NONHAETCHA U3MepsaeMon XNaKocTblo. [ogknoyaeTca nutaHne, nNponsBo-
ANTCA NOAKMIOYEHNe pacxogomepa K KOMMbTEPY M HacTpouka pacxo-
AoMepa B COOTBETCTBUM C yKa3aHMsMK pasgena 4.1 HacToswwero P3.

4.2.3. Pacxogomep npu nepBoM BKOYEHUN UMK MOcCne ANUTernbHOro nepepbl-
Ba B paboTe roToB K aKCnfyaTauun nocne:

- 30-MUHYTHOW NpoMbIBKK 111 NOTOKOM XUAKOCTU;

- 30-MMHYTHOro Nporpesa pacxogomepa.

4.2.4. Npn BBOAE pacxogomepa B aKCnnyataumio Heobxoammo nNpoBepuThb:

- NPaBUIbHOCTb MNOAKIOYEHUS pacxogoMepa U B3auMOOEWCTBYIOLLErO
obopyaoBaHMs B COOTBETCTBUM C BbIOPAHHOW CXEMOW COeAMHEHUS U
NOAKITHOYEHUS;

- COOTBETCTBME HanpsXXeHUs NuUTaHus pacxogomepa TpebyembiM TeXHU-
YeCKMM XapaKTepucTukam;

- MPaBUNBHOCTb 3aJaHHbIX PEXMMOB PaboTbl YHMBEPCANbHOIO M Nornye-
CKOro BbIXOJOB pacxogomMepa.
lMocne npoBedeHMst NyckoHanago4HbiXx paboT Ana 3awuTbl OT He-
CaHKUMOHNPOBAHHOIO [OCTyNa B Mpouecce akcnnyataumm MoxeT ObiTb
onnombuposaH kopnyc BIT.

4.3. Nopsapok paboTbl

BBefeHHbIN B akcnnyaTtauuio pacxogomep pabotaeT HenpepbIBHO B
aBTOMaTU4eCcKOM pexume. CUnTbiBaHWE TEeKyLWUX 3HaAYeHU unsmepse-
MbIX MapameTpoB MOXeT ocylwecTBnaTbes nmbo ¢ XXKWM pacxogomepa,
nmbo no nocneposatenbHbiM  MHTEpdencam RS-485, M-Bus, RF-
nHTepgency no npotokony LoRaWAN nubo nHtepency NFC.
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5. METOOUKA NMOBEPKH

Pacxogomepbl «B3JIET MP» npoxogaT nepBUYHYKO MOBEPKY Npu
BbINyCKEe M3 NPOW3BOACTBA, Nepuoguveckme — npu akcnnyataumu. o-
BepKa Npon3BoguTCA B COOTBETCTBUMN C HACTOSALLEN METOOUKON NOBEpPKH,
ytBepxaeHHon i C1 BHUAP.

MexxnoBepoyHbI HTepBan — 4 roga.

5.1. Onepauum npoBepKn

5.1.1. MNpu npoBeaeHN NOBEPKN AOMKHbI ObITb BbINOSIHEHBI ONepauumn, ykasaH-
Hble B Tabn.8

Tabnuua 8
MyHkT Onepauun, npoBoAMMbIE NPU
HanmeHoBaHune onepau,vu7| OOKyMeHTa no OaHHOM Buae NoBepKu
noBepke nepenyHas nepmnoanyeckas
1. BHelwwHM ocMoTp 57.1 + +
2. Onpo6oBaHune pacxogomepa 5.7.2 + +
3. MNMoaTBepxaeHne cooTBETCTBUA NPO- 5.7.3 + +
rpaMmmHoro obecnedeHus
4. OnpegenexHne NorpeLHOCT pacxono- 5.7.4 + +
Mepa npu noBepke MeTogoM Heno-
CPEeACTBEHHOrO CrinyeHus

5.1.2. [lonyckaeTcsa noBepka pacxogomepa He B NOSIHOM Amana3oHe nacnopT-
HbIX 3Ha4YeHUI NapamMeTpoB, a B 3KCMyaTauMOHHOM Anana3soHe, B pabo-
4YMX YCMOBUSX KCMNyaTauuu.

5.2. CpeacTtBa NoBepKun
5.2.1. lpu npoBeaeHUn NOBEPKN NPUMEHSIOTCA creytollee obopygoBaHue:
1) cpencTBa UsMepeHun U KOHTPONS:

- YCTaHOBKa MOBEpoYHas [Onsi MOBEPKM MeToooM M3MepeHust obbema
(pacxoga nnu maccbl) ¢ Npeaenom OTHOCUTENBHOW NMOrpeLlHoCTn He 6o-
nee 1/3 npegena gonyckaemon OTHOCUTENBbHOM MOrPEeLHOCTM pacxoao-
MEpOB;

- YacTOTOMEpP ANEKTPOHHO-cYeTHbIN Y3-64 [1J1112.721.006 TY;

- CeKyHaomep;

- MaHomeTp, kn 0,4;

- TepmomeTp NOCT 13646.

2) BcnomoraTtesnbHble YCTPOUCTBA:

- NepcoHarnbHbIA KOMMbIOTEP C YCTAHOBMEHHOW ONepaunMoOHHON CUCTEMOM

Windows XP u BblLwwe.

5.2.2. [lonyckaeTca npuMeHeHWe Jpyroro obopyadoBaHus, npubopoB U
YCTPOMWCTB, XapaKTEPUCTUKN KOTOPbIX HE YCTYNalwT XapakTepucTukam
obopynoBaHua n npubopos, npuBedeHHbIXx B n.5.2.1. Mpn oTcyTcTBMK
obopynoBaHus n NpnbOPOB C XapakTePUCTUKAMKN, HE YCTynaroLWmMMn yka-
3aHHbIM, NO cornacoBaHuio ¢ npeactasutenem LICM, BbINOAHAOWMM
NoBEpPKyY, AonyckaeTca npumMmeHeHne obopyaoBaHus 1 Npnbopos C xapak-

36
A B3/ET



5.2.3.

5.3.

5.4.
5.4.1.

54.2.

5.5.

5.6.
5.6.1.

TEPUCTUKaMN, OCTATOUHbIMU AN NONyYEeHNs 4OCTOBEPHOro pesynbrarta
NnoBEpPKU.

Bce cpeactBa namepeHust 4OMKHbI OblTb MOBEPEHbI U UMETH LENCTBYIO-
lMe cBuaeTenbCcTBa O NoBepke, OTMETKM O NOBepke B nacrnopTtax unu
OTTUCKN NOBEPUTENBHbIX KNENM.

Tpeb6oBaHuA K KBanudukaumm nosepuTtenen

K npoBegeHunto namepeHun npu nosepke n obpaboTtke pesynbTaToB
N3MepeHnn OonyckarTca Nuua, atTecToBaHHble B KavyecTBe noBepuTe-
N8, U3yYmBLUME OOKYMEHTALUMIO Ha pacxogoMep 1 CpeacTBa MX NOBEPKM,
nmeroLmne onbIT NOBEPKN CPeacTB U3MepeHnn pacxona, odobema Xuako-
CTMW, a TakKe npoweLlumne NHCTPYKTaX No TexHuke 6e3onacHoCcTu B ycTa-
HOBMEHHOM MOpsaKe.

TpeboBaHusa 6e3onacHOCTH

Mpn npoBeaeHUn NOBepPKN OOIMKHbLI cobnogaTecsa TpeboBaHua 6esonac-
HOCTU B cooTBeTCTBUM C «[lpaBunamm TeXHUYECKOW aKchnyaTaumnm
9NEKTPOYCTaHOBOK noTpebutenamm» n «MexoTpacnesbiMu npasBuiamm
no oxpaHe Tpyaa (MNpasuna 6e3onacHOCTM) Npu aKcnyaTaumm 3NeKTpo-
YCTaHOBOKY.

Mpn paboTte ¢ nameputensHeiMK Npubopamu U BCrnomoraTenbHbIM 000-
pyaoBaHMEM OOMMKHbI cobrntogaTbea TpeboBaHus 6e3onacHOCTU, OroBO-
PEHHbIE B COOTBETCTBYIOLUMX TEXHUYECKMX OMUCAHUSIX U PYKOBOACTBAX
no aKcnnyaTaumm npumMeHsemMblX Npubopos.

YcnoBusi npoBegeHUs NOBEpPKU

Mpn npoBegeHUn NOBEpPKN O0SMKHbI ObITb COBMOAEHbI cneayowme
YCINoBUS:

TemnepaTypa okpyxatowiero sosgyxa ot 15 go 30 °C;
TemnepaTtypa xugkoctn ot 5 go 40 °C;
oTHOcUTerNnbHas BnaxHocTb Bo3ayxa oT 30 go 80 %;
aTtmocdepHoe gasnenue ot 86,0 go 106,7 kla.

NMPUMEYAHWE. [onyckaeTcs BbINOMHEHME MOBEPKM B paboumx
YCIOBUSIX SKCMyaTauum pacxogomMmepa npu cobnwgeHmm TpeboBaHum K
YyCNoBUSAM 3KCnnyaTaunm noBepoYHoro obopyaoBaHus.

Ana obecnevyeHnss BO3MOXHOCTW BbINOSIHEHNSA MOBEPKN Ha MecTe
aKcnnyaTauumn pacxogomepa MOHTaX y3na yyeta OOSPKEH BbINOMHATLCSA
¢ 6annacHbIM TpybonpoBOAOM.

NMoaroToBKa kK NpoBeAeHUIO NOBEPKU

Mepea npoBefeHMEM MOBEPKM OO0SMKHbI ObiTb BbINOMHEHbLI cneayolime
noAroToBUTENbHbIE PaboThl:

npoBepKka HanuMynsa noBepPOYHOro obopyooBaHUA M BCNOMOraTesibHbIX
YCTPOMWCTB (NpMcnocobneHunn), nepedncrneHHblx B n.5.2;

npoBepKka HanMunsa OencTBYHOLUNX CBUAETENbCTB (OTMETOK) O MOBEpKe
NCNONb3yeMblX CPEACTB N3MEPEHUN;

nposBepka cobntogeHnst ycnosuin n.5.5;

npoBepKa HanMunsa Ha pacxogomMepe 3TUKETKM C TOBAPHLIM 3HAKOM U3ro-
ToBuTENs — pupmbl «B3NET»;
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5.6.2.

5.7
5.7.1

5.7.2.

5.7.3.

- MpOBEpPKa HanMyusa nacrnopTta Ha NoBepsieMbI pacxodoMep U COOTBET-
CTBUS KOMMMEKTHOCTM N MapKMPOBKU pacxofoMepa, YKa3aHHbIM B nac-
nopre;

- NOAroToBKa K paboTe noBepsaemMoro pacxogomepa, CpeacTB NsMepeHuii u

BCMOMOraTenbHbIX YCTPONCTB, BXOOSALWNX B COCTaB NOBEPOYHOro obopy-

[0BaHUs, B COOTBETCTBMM C X JOKYMEHTaLMEN.

Mepen nposegeHnem onpoboBaHMA U NOBEPKU cobMpaeTcs cxema B CO-

oTBeTcTBMU C puc.E.1.

. MpoBeneHne noBepku
. BHewwHnn ocmoTp

Mpn nNpoBedeHUN BHELIHEro OCMOTpa AOMMKHO OblTb YCTaHOBEHO
COOTBETCTBME BHELLUHErO BAa pacxogomepa crieqytowmm TpeboBaHUsM:
- Ha pacxogomMepe AOMKEH ObITb yka3aH 3aBOACKOM HOMEP;
- Ha pacxogoMmepe He LOIMKHO OblTb MeXaHWYEeCKMUX MOBPEXAEHWUA U ae-
hEKTOB NOKPLITUIA, MPENATCTBYHOLUMX YTEHUIO HAAMUCEN U CHATUIO OT-
CYETOB MO MHANKATOPY.

Mo pesynbTatam ocmoTpa Aenaetcd OoTMeTKa O COOTBETCTBMM B
npoTokone (Mpunoxexne E).

OnpoboBaHune pacxogomepa

OnpoboBaHne BbIMOMHAETCA C LEenbl YyCTaHoBNeHUs paboTtocno-
cobHocTn pacxogomepa. OnpoboBaHue ponyckaetca npoBoauTb 6e3
NPUCYTCTBUSA NOBEPUTENS.

OnpoboBaHne pacxogomepa npou3BOaUTCS METOAOM Mponycka
XMOKOCTWN Ha NOBEPOYHOM YCTaHOBKE.

M3meHss pacxon, NpoOBepuTb HanuuMe WHOAUKaUUU U3MepsieMbiX U
KOHTPONMMpYeMbIX NapamMeTpoB Ha MHAMKATOpe pacxogomepa, Hanudume
KOMMYHMKALMOHHON CBA3M MO RS-Bbixo4y C NepcoHanbHbIM KOMMbOTE-
POM, Hann4ne curHanoB Ha MHPOPMALMOHHBIX BbIXOAAX.

Mo pesynbTatam onpoboBaHUA genaeTcss OTMETKA O COOTBETCTBUN B
npoTokone (Mpunoxexwne E).

MoaTBepxaeHne COOTBETCTBUSA NPOrpaMMHOro obecneveHms

Onepauus «lNoareepxgeHne COOTBETCTBMS MporpammMmHoro obecne-
YeHus» BKIOYaeT:

- onpegernieHne MAEHTUPUKALNMOHHOIO HaMMEHOBaHWUS MPOrpaMMHOro
obecneyenus;

- onpegeneHne Homepa Bepcun (MOEHTUAUKALMOHHOIO Homepa) npo-
rpaMMHOro obecneveHus;

- onpegeneHve ungpoBoro naeHTUgukaTopa (KOHTPONBHOM CYMMbl UC-

MOMNHAEMOro Kkoga) NporpamMmmMHoOro obecneyeHus.

MponssoguTcs BKOYeHWe pacxogomepa. llocne nogayn nuTaHua
BCTpoeHHOoe nporpammHoe obecneyeHune (N0O) pacxogomepa BbINONHAET
PS4 cCamoLMarHOCTUYECKUX MPOBEPOK, B TOM YKUCIEe NPOBEPKY LENOCTHO-
CTM KOHQUIypaLMOHHbIX AAHHbIX U HEM3MEHHOCTU MCMOSHAEMOro Koaa,
nyTem pacyeTa n nybrnmkaumm KOHTPOSbHON CYyMMBbI.

Mpn aTOM Ha nHAukKaTope pacxogomepa (MM Ha MOAKMYEHHOM K
NHTEpEeNCHOMY BbIXOAY pacxogomMepa koMnbioTepe) ByayT oTpaxaTbCs
crneayloLne gaHHble:
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- naeHTndmrkaumoHHoe HanmeHoaxme [O;
- HOmMep Bepcun (naeHTUduKaLmMoHHbIn Homep) MO;
- UndppoBon naeHTngukaTop (koHTponsHas cymma) No.

PesynbTaT noarBepxaeHUss COOTBETCTBUSA MporpaMmHoro obecne-
YEHUs1 CYMTaETCs MONOXUTENbHbIM, €CNN NOoMNyYeHHble MAEHTUdUKaLUN-
OHHble gaHHble MO CU (ngeHTudmkaumoHHoe HauMeHoBaHWe, HOMep
Bepcun (MOEHTUMPUKALUMOHHBIN HOMEP) M LMdpoBON naeHTUdukaTop)
COOTBETCTBYIOT MAEHTUMUKALNOHHBIM JAHHBIM, YKa3aHHbIM B ONUCaHUN
TMna cpeacTBa U3MEpPEHUN.

Mo pesynbTatam noaTBEpPXOEHUS COOTBETCTBUS MPOrpaMMHOro
obecneyeHunsa genaertcs oTMeTka o cooTBeTcTBUM B npoTtokone (Mpuno-
XeHue E).

5.7.4. OnpeneneHne oTHOCUTESbLHON NOrPELLHOCTM pacxogomMepa

OnpepneneHve OTHOCUTENBHOW MOrPELLHOCTM pacxogomepa npu ms-
MepeHun obbema (cpegHero o6bEMHOro pacxoga) XWOKoCcTM Ha noBe-
POYHOM YCTaHOBKE MPOBOAMTCA Npw 3HadeHusix pacxoda — 0,05:-Quavs,
0,1-Quavs, 0,5-Qrans (pacxon yctaHaBnmnBaeTcs ¢ gonyckom 10 %).

Quaue ONpegensieTcs no opmyrne:

QHaM6 = 2,83~10'3-V-DN2, M3/'~—I,

roe: v =5,0 m/c;
DN — HomuHanbHbIM anameTp [I1.

OTHOCKTENbHasA NOrpeLLIHOCTL OnpeaensieTca cCpaBHEHNEM OENCTBU-
TenbHOro 3HayeHnsa obbema Vo (cpegHero o6bemHoro pacxoga Quocp) U
3HayeHus obbema Vu (cpegHero o6bemHoro pacxoga Qw), U3MepeHHOro
pacxo4oMepoM.
5.7.4.1. Npwn noBepke cnocobom namepeHnsa obbema B Ka4ecTse AeNCTBUTESTbHO-
ro 3HadeHns obbema Vo MCNonb3yeTcsa 3HadYeHne obbema XMOKOCTH,
HabpaHHOro B 06BbEMHYO Mepy NMOBEPOYHOWN YCTAHOBKM, UM MOKa3aHUA
obpasyoBoro cyetumka. [lenctButensHoe 3Ha4YeHne cpegHero o6bLeMHo-
ro pacxoga Qo cp ONpeAenseTca no opmyne:

V
— 0
Qvocp _T_a (51)
n
roe: Quo cp — AENCTBUTENBHOE 3HAYEHME CpeaHero o6 bEMHOro pac-

xoga, M3/y;
Vo — AecTBUTENbHOE 3Ha4YeHne obbema, M3;
Tu— BpeMA N3MepeHns, .

5.7.4.2. Npwn noBepke cnocobom n3MepeHus pacxoaga ENCTBUTENbHbIE 3HAYEHUS
pacxoga n obbema onpeaensarTca pacyeTHbIM NyTeMm:

n
2.Quq
_

Quoep =1, (5.2)
n
Vy=QuoepxT,. (5.3)
rae: Quo cp — AENCTBUTENBHOE 3HAYEHWe cpeaHero o6bLEMHOro pac-

xoga, M3/y;
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5.7.4.3.

Vo — geicTBUTENBHOE 3HaYeHne obbema, m3;

Qoj — OencTBUTENbHOE 3Ha4yeHue pacxoga npu j-TOM u3Mepe-
HUN, M3/Y;

N> 11 — KONM4YeCTBO OTCYETOB 3a UHTepBasn BpeMeHu Tu.
Mpn noBepke cnocobom namMepeHus Macchl Ana onpeaeneHns AencTen-
TEeNbHOro 3HA4YeHNA MacChl XXUOKOCTU Ha MOBEPOYHbIX YCTaHOBKaX C Be-
COBbIM YCTPOMCTBOM MOJSIb3YIOTCA MOKa3aHNUAMU BECOBOro YCTPOWCTBA.
[denctButenbHoe 3HavyeHMe obbema npu 3TOM onpepensieTcs no gop-
Mmyne:

V,==2, (5.4)

rae: Vo — AeUCTBUTENbHOE 3HaYyeHne obbema, M3
Mo — AENCTBUTENBHOE 3HAYEeHNEe MacChl U3MEPSEMON XXUOKOCTH,
KT;
p — MAOTHOCTb XMUAKOCTU, Kr/M3.
lMepen Havyanom noBepkn Ha MNOBEPOYHOW YCTAHOBKE C BECOBbLIM
YCTPOMCTBOM HeobxoauMmo onpefenuTb Mo KOHTPOSIbHOMY MaHOMeTpy
AaBreHue XUOKoCTK, a N0 TepMoMeTpy — TeMmnepaTtypy B Tpybonposoae
NOBEPOYHON YCTAaHOBKU. Ha OCHOBaHWN U3MEPEHHbIX 3HAYEeHUN Temne-
paTypbl U gaesneHnsa no tabnuuam MCCCL 98-2000 «Boga. YaenbHbIN
obbvem un aHTanbnua npu Temnepartypax 0..1000 °C wn paBneHusx
0,001...1000 MlNa» onpegensieTcs NAIOTHOCTb NOBEPOYHOW XUOKOCTH.
[dencTButenoHoe 3HayeHne cpeaHero o6bLEMHOro pacxoga paccuu-
TbiBaetcsa no oopmyne (5.1).

5.7.4.4.0na cHATMS pe3ynbTaTtoB M3MepeHuss obbema C wuHauMkatopa u

RS-BbIX0o4a pacxogomepa BbINOMHAKTCA creaylowme npouenypbl. Ha
NHOUKaTope pacxogomMepa U NoAKMYeHHOM K RS-Bbixogy nepcoHarnb-
HOM KOMMNbIOTEPE YCTaHaABNMBAETCHA PEXUM BblBOAA HaA 3KpaH nosepsie-
Moro napameTpa. [lepead kaxabiM M3MEpPEHWEM NPOU3BOAUTCHA perun-
cTpauus HadanbHoro 3HavyeHuss oobema V. (M%), 3apermcTpupoBaHHOIoO
pacxogomepoM. [Nocne nponycka xungkoctn depes [N B gaHHOW noBe-
POYHOW TOYKE perucTpupyeTcs KoHeyHoe 3HaveHue obbema Vi (M%). Mo
Pa3HOCTN MOKasaHWM pacCUYUTbIBAETCH U3MEpeHHoe 3HaveHue obbema
XNOKOCTU:

V,=V, -V, (5.5)
roe: Vu — U3aMepeHHoe 3HavyeHne obbema, M3,

Mpn pernctpaumm nokasaHum ¢ RS-BbIXoga MU UHOMKaTopa Heobxo-
AUMO MpU OOHOM M3MEPEHUM MNpPonyckaTb Yepes3 pacxodoMepbl Takoe
KONIMYECTBO XNAKOCTU, YTOOLI HabupaTtb He MeHee 500 eanHML, MnaaLue-
ro paspsga ycTpoucTBa MHAUKaAUUM NPU PEKOMEHOYEeMOM BpPEMEHU W3-
mMepeHna He meHee 200 c.

Mpn HEBO3MOXXHOCTU BbINOMHATL NMOBEPKY C OCTAHOBKOW MOTOKa B
TpybonpoBoge, a Takke ANs COKpalLleHUs BDEMEHW MOBEPKM OOMNYCKaeT-
Cs1 BbINOMHATb onpeaenieHne OTHOCUTENBHOW NOrPeLIHOCTM pacxogomMe-
pa TOSbKO MO UMMYIIbCHOMY BbIXOAY.

Mo umnynbCHOMY BbixoAy 3HadeHMe obbema, U3MepeHHoe pacxo-
AOMEpPOM, onpeaensieTcd no nokasaHnsam Yyactotomepa, NoLKIt4YEHHOro
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5.7.4.5.

K COOTBETCTBYIOLLEMY Bbixody pacxodomepa. lNMepen Hayanom mamepe-
HWUS YacTOTOMep yCTaHaBNMBAETCH B PEXMM cyeTa MMMYNbCOB M OGHY-
naetca. o cTapToBOMYy CUrHamy WMMMynbCbl C BbIXOA4a pacxodoMepa
HayMHalT MocTynaTb Ha BXog 4YacTtoTomepa. KonmuyecTBo xuakoctn Vy
(M3), npowepnLwer Yepes npeobpasoBaTenb pacxona, onpeaensieTcs no

dopmyne:

V, =NxK,, (5.6)
rae: N — KonmMyecTBO MMMNYNbCOB, NOACYMTAHHOE YaCTOTOMEPOM;
Ku — Bec umnynbca MMMNyNbCHOIO BbIXOAa pacxodoMmepa,

M3/umn.

MuHMmanbHO HeobxoaMMbI 06bEM XNOKOCTU, NPOMyCcKaeMon Yyepes
pacxogomep nNpyv OAHOM U3MEPEHUN, MPU perncTpaumm nokasaHum ¢ Nm-
NynbCHOro Bbixoda A0SMKeH BbITb TakuM, 4Tobbl HabpaTb He MeHee 500
NMMYNbCOB.

M3amepeHHbIn cpeaHun oO6beMHbIN pacxod XWAOKOCTU, npolueluen
yepes pacxogomep, onpeaenseTcsa no popmyne:

V,

Qun ep =T—”, (5.7)

"

rae: Qw cp — U3MEpPEHHOEe 3HayeHne cpeaHero obbLEMHOro pacxo-
aa, mé/y;
Vu — U3MepeHHoe 3Ha4yeHne obbema, M3,
Tu— BpemMa namepeHus, u.
M3mepeHnst Npom3BOOATCA HE MeHee TpeX pa3 B KaXXaoW MoBepou-
HOWM TOYKe.
OnpegeneHne OTHOCUTENBHOW NOrPELLHOCTM pacxogomepa npu namepe-
HUK 0ObeMa XMUAKOCTU BbINOMHAETCS No oopmyrne:

5, =i~ Voi 1000 (5.8)

Vi
ol
roe: dvi — OTHOCUTENbHAasA MOrpeLLlHOCTb pacxogomepa npu uamMmepe-
HUK oObema B i-TON NOBEPOYHON Touke, %;
Vi — n3MepeHHoe 3HayeHne obbema B I-TON MOBEPOYHOM TOY-
ke, M3;
Voi — AencTBUTENbHOE 3HadyeHne obbema B i-TOM MOBEPOYHOM
TOouke, M3.
OnpeneneHne OTHOCUTENbHOW MOrPELLUHOCTU pacxogoMepa npu us-
MEPEHUN CpeaHero ob6BLEMHOro pacxoga XWOKOCTM BbIMOMHAETCA MO

dopmyne:
va cpi Qv ocpi

8Qvi =

x100% (5.9)

vV ocpi
roe: dquvi — OTHOCUTENbHAas NOrPEeLUHOCTbL pacxogomMepa npu namepe-
HUK cpegHero 06 bEMHOro pacxoaa B i-TOW NOBEPOYHON Touke, %;

Qwn cpi — UBMEpPEHHOE 3HaYeHne cpegHero 06beMHoro pacxoaa B
i-TO NOBEpPOYHOW TOUKe, M3/y;
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5.8.
5.8.1.

5.8.2.

5.8.3.

Qvo cpi — AENCTBUTENBHOE 3HAYeHne cpegHero o6bLEMHOro pac-
Xo[a B i-TOV NOBEPOYHONM ToUKe, M3/u.

PesynbTaTbl NOBEPKM CUYNTAIOTCA MNOMOXKUTESNbHBIMWU, €CNU MaKcu-
MarnbHble 3HA4YeHMs1 NOrpeLHOCTN pacxogomMepa npyu u3mMepeHun odbe-
Ma U Npu M3MepeHun cpegHero o6bLEMHOrO pacxoaa B KaXKaow M3 no-
BEPOYHbIX TOYEK HE MpeBblalT 3HAYEHUI, YCTAaHOBIIEHHbIX B HACTOS-
LLIeM PYKOBOACTBE MO 3KCMnnyaTauuu.

Mo pesynbTaTam MOBEpKM Aenaetca OTMEeTKa O COOTBETCTBUM B
npoTokone (Mpunoxexwne E).

Ecnu norpelHoOCTb M3MepeHusi BbIXOAUT 3a nNpeaenibi HopMUpOBaH-
HbIX 3HA4YEHWUN, BbIMNOMNHAETCH HCTUPOBKA pacxogomMmepa, nocre 4ero no-
BEpKa BbIMOMHSETCS NOBTOPHO.

OdopmneHune pe3ynbTaToB NOBEPKU

Mpn nonoxuTenbHbIX pe3ynbTaTax NOBEPKM AenaeTcs 3anucb B nacnop-
Te pacxogoMepa, 3aBepeHHasi Noanucbio NOBepUTenst C HaHeceHUeM
NoOBEPUTENBLHOMO Knenma, unm opopmMnaeTcs CBMOAETENbCTBO O NOBEPKE,
nocrne 4ero pacxogomMep OOMNyckaeTcsl K JKcniyataumm ¢ HOPMUPOBaH-
HOWM NOrPELUHOCTLIHO.

B cnyyae oTpuuartenbHbIX pe3ynbTaToOB NEPBMYHON MOBEPKU pacxono-
Mep BO3BpallaeTcsi B NPOM3BOACTBO Ha AopaboTky, nocne 4ero noane-
XNT NOBTOPHOWN NOBEPKE.

B cnyyae oTpuuaTtenbHbIX pe3ynbTaToB Nepuoanyeckon noBepKn pacxo-
aomep GpakyeTcs, a KNnemmo racuTcs.
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6. PABOTA C NFC MOHUTOPOM OJ14 OC ANDROID

6.1. TpeboBaHMA kK annapaTHOMy o6ecneyYyeHuto

6.2.

Mpn wncnonb3oBaHun NFC moHutopa ana OC Android (manee —
«MonuTop YPCB-311») TpebyeTcs:
pacxofoMep-CYeTUYMK yrbTpasBykoBon mncnonHennss YPCB-311, nogaep-
Xunarowmn TexHonoruto 6ecnposoaHomn cea3n NFC;
cmapTdoH Ha 6aze OC Android Bepcumn 7.0 1 Bblle C NOAOEPXKKON WH-
Tepdenca 6ecnposogHon ceasn NFC.

CBsa3b pacxogomepa co cMapTdoHOM obecnevvsaeTcs yepes npu-
noxeHue «Monutop YPCB-311».

B 3aBncMMOCTM OT yCTpOMCTBa, BHELLUHUIA BUL UHTepdenca npuno-
XeHunsa «Monutop YPCB-311» MOXeT oTnuyartbes.

YctaHoBka npunoxeHus «MoHutop YPCB-311»

YcraHoBka npunoxenns «MoHutop YPCB-311» ocyuwecTtenseTcs
nyTem 3arpyskum MHCTannsunoHHoro dpamna ¢ camta www.vzljot.ru. na
3anycka npouecca ycTaHOBKM HeOBXoanMo:

B HacTpourkax cMapTdOoHa paspeLlunTb 3arpysky npunoxeHms n3 Heus-
BECTHbIX MICTOYHUKOB,;

aKTUBMpoBaTb (PyHKUMIO Pa3pewinTb YCTaHOBKY U3 3TOr0 UCTOYHMKA,
npu nomoLum nboro arnnoBoro MeHegXxepa Ha cMapTdOHe 3anyCcTuTb
3arpy>XeHHbln goann;

nocre yCTaHOBKM MPUMOXeHUa Ha paboyem cTofie Unm B MEHK Npuso-
XEeHU NnosiIBUTCA MKOHKa yctaHoBrieHHoro MO «MonuTtop YPCB-311»
(pnc.16).

MoHuTOp
YPCB-311

Puc.16. UkoHka npunoxeHunsa «MoHutop YPCB-311».

6.3. Noaknto4vyeHne K pacxogomepy

Ana pa6botbl npunoxexuns «Mouutop YPCB-311» Heobxogumo B
HacTponkax cmapTdoHa BKMOYUTb MHTepdenc GecrnpoBOOHON CBA3M
NFC.

3anyck npunoxenuna «Monutop YPCB-311» ocyuwiecTtBnsercs no-
CpeacTBOM KacaHusl nanbuem usobpaxeHunst MKOHKK (puc.16), nmbo aBTo-
MaTU4YeCKu Npu NOoAHEeCeHUM cMapToHa K NMUEBOW NaHenu pacxono-
Mepa. Bo BTopom cnyyae npunoxeHue nnbo 3anyckaetcsa cpasy, nmbo
oTOOpaXaeTcsl B CNUCKe OOCTYMHbIX MPUOXEHUN.
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PesynbTaTbl YCTaHOBEHUS CBA3N C pacxo4omMepom oTobpaxarTca
B NPaBOM BEPXHEM YrIly 3KpaHa cmapTdoHa B BUAE OKPYXXHOCTU COOT-
BeTCTBYyloLLero useta (puc.17).

#Z, MonuTop YPCB-311 O

a) cesi3b He bbiria ycmaHoeieHa

2' MonuuTop YPCB-311 O

6) npubop eHe nons Oeticmeusi NFC, ces3b nomepsiHa

#Z Mokutop YPCB-311 O

8) c853b yCcmaHo8IeHa
Puc.17. Pexxumbl MHAUKALNWN COCTOSIHUA COeANHEeHUS.

MpunoxeHwne copepxut YyeTbipe Bknagku: O MPUBOPE,

TEKYLWWME W3MEPEHUA, HACTPOUKU CETU LORA un APXUBbI
(pnc.18).

MoHuTop YPCB-311 ‘3 :

QTNPHMEBELDPE TEKYLIME WEMEFEHMH HACTROKE

Puc.18. PacnonoxeHue ApnbIKOB BKNagoK MPUIoXeHus.

Hasurauma mexagy Bknagkamm OCYLLECTBNSAETCS MNOCPeACTBOM
CKOMb3SLLLEro rOpM30OHTaNbHOIO ABWXEHUS NanbLem Mo 3KpaHy cmapT-
doHa, NMbo HaxaTueMm — KacaHWeM narbLeM 3KpaHa cmapTdoHa B 06-
nacTtn otobpaxeHnsa HaMmeHoBaHUsA TpebyemMon BKnagku.

B npaBoM BepxHeM yriy akpaHa pacrnosioxkeHa KHoMka = A1 Bbl3oBa
KOHTEKCTHOro MeHIo npunoxeHus (puc.19).

MoHuTop YPCB- 0O nporpamme

0 NPHMEOPE TEKYLL Brixon

HacoBon apxus

Puc.19. Bug KOHTEKCTHOrO MeHI0 NMPUIIOXKEHMUS.

Mocne BbiNomnHeHNst koMaHabl O nporpamme OTKpbIBaeTCs MHAOpP-
MaLMOHHOE OKHO, cofepkallee CBeAeHUst O HaMMeHOBaHUW U HoMmepe
BEPCUN NPUIIOXKEHNS.

[na 3aBepweHns paboTbl C NPUMOXKEHMEM HEOOXOANMO BbINOSTHUTL
komaHay Bbixog.

6.4. Bknagka «O MPUBOPE»
BrewHun Bug sknagkn O MPUBOPE nokasaH Ha puc.20.
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MoHuTop YPCB-311 @)
O NPHUEDPE TEKYWME W3MEPEHMA HACTPORMI

Baner 78.00.20.08

KC Oxa8d9

N2 408836

DN: 104

Pexam: CEPBHC

K1: 0.000000 P1:-nan

K2: 1.000000 PZ:0.000000
Bbix.1: YacToTHBIA
Brix.2: YacToTHBIH
KP1: -pan umn/m®
KP2: 0.00 wmn/m®

Puc.20. Bug Bknagku «O MPUBOPE».

B none Bknagku otobpaxatoTcs cnefyowme napameTpbl:
- Bepcusa NO pacxogomepa;
- KC — koHTponbHas cymma O pacxogomepa;
- N2 xxxxxx — cepurHbI HOMEepP pacxogoMepa;
- DN — Tnnopasmep pacxogomepa (anameTp yCrioBHOro npoxoaa);
- Pexxum — pexxum paboTbl pacxogomepa;
- K1, P1, K2, P2 — kannbpoBoyYHble KO3 PULUNEHTHI;
- Bbix.1, BbIx.2 — pexxum paboTbl BbIXOQOB pacxogomepa;

- KP1, KP2 — koachdumumeHTbl npeobpasoBaHna (ans 4acTtoTHoro nmbo
MMMNYNbCHOIO pexuma paboTbl BbIxoaa).
6.5. Bknagka «TEKYLUWME UBMEPEHUA»
BHewHnun Bug Bknagku TEKYLWWME W3MEPEHUA nokasaH Ha
puc.21. B none Bknagke otobpaxaroTcsa cnegyowme napameTpsbl:
- TEeKyLMe Bpems 1 gaTa;
- Q — Tekywwmit pacxoq (M3/4 n nN/MuUH);
- MonHbIN 06 bEM — CyMMapHbIi HAaKOMMEHHbI 06beM (M3);
- V+ — 06beM, HaKOMMEHHbIN NPU NPSAMOM HanpaBfieHUN ABMXEHUS XUA-
kocTun (m3);
- V- — 06bem, HakonneHHbIM Npy o6paTHOM HanpaBnNeHUN ABMXEHUS Xna-
kocTu (M3);
- Obwee Bpems paboTbl — o6LWAa NPOOOMKUTENBHOCTE paboThl pacxo-
aomepa (4acbl, MUHYTbI);
- BbesaBapunHaa paboTa — NpoOomKUTENBLHOCTL ©e30TkasHoM paboThl
pacxogomepa (4acbl, MUHYTbI).
3HaueHne napametpa MNMonHbIN 06bEM paccunTbiIBaEeTCs Kak cymMma
3HayeHun V+ u V-,

3anyck npouecca YTeHus TEeKyLUMX 3HA4YeHUN OCyLlecTBMsieTcs no-
CpeacTBOM HaxaTtus Ha kHornky <[MIPOYUTATb>.
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MownuTop YPCB-311 J ® :
ONPUBOPE  TEKYIUUME UBMEPEHUS  HACTPOWKS

Tekyuiee spemMs ...

Q, My ...

Q, n/MUH ...

MonHbIK 06BeEM, M2 ...

V+, M3 ...

V-, M2 ...

Ob6uiee Bpems paboTbl, UM ...
BesasapuitHan paboTa, YiM ...

@ AnnapaTtHas HeucnpasHoCTb
» Huskoe HanpaxxeHue 6atapeu
) Owwubka Y3C

@ Qt>Qmax

© Qt>Qs.n.

@ Qu.n.>Qt

Havanocs yrenue namepexuin

NPOYUTATE

Puc.21. Buag Bknagkn « TEKYLUWME USMEPEHUA».

Mocne HaxaTtua kHonkn <MPOYUTATb> B BepxHen 4acTu aKkpaHa
cMapTdoHa HaymHaeTca oTobpaxeHwe nHAauKaTopa nporpecca BbIMosi-
HeHMs 3agayun, a B none BKMNagkuM — BChnbiBawowero coobuieHns Hava-
NOCb YTeHMe uamepeHun (puc.21).

Mpun oTcyTcTBUM cOOEB NPY YTEHUW OAHHBIX B MOrie BKNagku oTob-
paxaeTcsa coobuieHne OwmnboK HeT (puc.22).

MonuTtop YPCB-311 Q@ :

OMPUBOPE  TEKYLUUE USMEPEHUSI  HACTPOWKI

Tekyuiee Bpems 13:50:44 18.08.21
Q, M3/4 0,000

Q, n/mMuH 0,000

MonHbI 06beM, M2 0,000

V+, M3 0,000

V-, M2 0,000
O6Liee BpeMs paboThbl, 4:M 00:00
BesaBapuitHas pa6oTa, 4:M 00:00

OwmnboK HeT

Puc.22. BbiBog coo6ueHnsa 06 oTcyTCTBMM OLLUNOOK.

Ecnn B pabote pacxogomepa dukcupyetca owmnbka (HC), 1o BO
Bknagke TEKYLUME USMEPEHWUA nossnaetca coobuieHne OwmnbKa, a
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B CTPOKE C HaMMeHoBaHMeM cooTBeTcTBylowen owmnbkn (HC) HaumHaeT-
ca oTOBpaXkeHMe OKPYXHOCTM KpacHoro useta (puc.23). MNonHbin nepe-
YeHb (pukcupyembix owmnbok (HC) npuseaeH B n.8.2.

Mowutop YPCB-311 C Q :

ONPUBOPE  TEKYLUME UBMEPEHWMA  HACTPOWK)

Tekyulee spemMs ...

Q, M3/u ...

Q, n/MuH ...

MonHbI 06BbeM, M3 ...

V+ M3...

V-, M3 ...

Obwee BpemMa paboTbl, YiM ...

beasapapuitHan paboTa, Y:M ...
AnnapaTHas HeMCnpasHOCTb
Huskoe HanpsxeHue 6arapen
Owmwnbka Y3C
Qt > Qmax
? Qt>Q8.n.
@ QH.n.>Qt

Puc.23. OTobpaxeHue TeKyLen oWnGKH.

Mpwn oTcyTCTBUKM yCTAHOBMEHHOM CBA3W Mo uHTepdency NFC B none
BKNaaKu BbIBOAUTCA coobuieHne Error (puc.24).

MonuTop YPCB-311 @)
0 NPUBOPE TEKYLWWME U3MEPEHUA HACTPOWMK}

Tekyulee epems Error

Q, M3/ Error

Q, n/muH Error

MonHbiA 06vem, m* Error
V+, m?* Error

V-, m? Error
Obuwee spema paboTbl, Y:M Error
BesasapwuitHas paborta, 4y:m Error

Error

Puc.24. Oto6paxeHue coobLieHnst 06 owmnbke «Errory».

B0O3MOXHbIMM NpUYMHAMM TakoW CUTyauumn MOryT ObITb:
- OWKMBKM B paboTe NpuUnoxeHus;
- oTcyTCcTBUE NnoakntodeHus moayna NFC;
- nonomka NFC-aHTeHHbl (4una), Hanpumep, B pe3ynbTate nageHus
cmapTdoHa;
- BNokupoBaHne curHana 4exrnom cMapTgoHa;
- HEKOPPEKTHbIE HACTPOMKN 3HeprocoepexxeHuns.
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6.6. Bknagka «<HACTPOUKU CETU LORA»

BHewHuit Bug Bknagky HACTPOMKU CETU LORA nokasaH Ha
puc.25.

MoHuTop YPCB-311 ®
UE USMEPEHUSA HACTPOWKU CETU LORA APXUBbI

DevAddr:
10101010
DevEUI:

D8803% e
- Havanocb 4yteHue HacTpoek
AppSKe cetu LORA
YpoBeHb curHana, gb:

Kon-Bo BUAUMbIX 6a3. CTaHLUA:

1

CTaTyC NoAKNKYEHUs:

MOAKM0YEHO
Bepcus LoRa:
90.11.00.09

MPOYUTATb

SKCMOPT XML

Puc.25. Bug Bknagkn «<HACTPOUKU CETU LORAW.

KayecTBO ycTaHOBMeHHOM CBsA3N C ceTbto LORa oTtobpaxatoTcs B

BMAE LBeTa 3HayeHus napameTpa YpoBeHb curHana (puc. 25):
- 3eMeHbIN — CUrHan XopoLUEero Ka4ecTea;
- XXEenTbIA — CUrHan y4oBneTBOPUTENBHOIO Ka4yecTBa;
- KpaCHbIN — CUrHan Nioxoro Ka4yecTea.

MonHbIN NepeyeHb NapameTpoB npu pabote B ceTn LoRa npueeae-
Hbl B pa3gene 7 HacTosLWero pykoBoAcTBa.

[ns BbIBOOAA Ha 9KpaH 3HayYeHUW napameTpoB ceTu LoRa cnepyet
HaxaTb kHornky <MPOYUTATb>. Ecnn HeT HeobxoauMOCTM B YTeHWUU
BCEX NMapamMeTpoB, BO3MOXHO YTEHMEe TONbKO BblOpaHHOro, nytem Kpar-
KOBPEMEHHOIO KacaHusi nanbuem B obnacty oTobpaXkeHusi 3HayeHus
napameTpa.

[ns coxpaHeHns 3Ha4yeHU NPOYUTaHHBIX NapaMeTpoB crieayet
HaxaTb kHonky <QKCMOPT XML>. lNMocnegyowmii Nopsiaok OencTsui
nonb3oBartens OyayT 3aBUCeTb OT MOLENN UCMONb3yeMOro cMapTgoHa.
3HayeHnsa napaMeTpoB COXpaHAaTcs B dhanne popmaTta XML.
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OTobpaxaemble Ha 3KpaHe 3Ha4YeHnsa MoryT OblTb OTpPeaaKTUPOBaHbI
(3a ncknoveHnem 3HadeHus napametpa DevEUI). [1ns yero cneayer:

- KOCHYTbCS ManbLeM 3KpaHa W yaepxusas ero B o6ractv oTobGpaxeHus
penakTMpyemoro 3HauyeHusl napameTpa;

- B OTKpPbIBLLEMCS AManoroBoM okHe (puc.26) BeBectn Tpebyemoe 3Haue-
HWe;

- HaxaTb kHonky <3AIMUCATb> ana noatBepXAeHUS BbIMNOMHAEMOro

JencTBus.
Beeaute 3HaueHue:

00 - FFFFFFFFFFFFFFFFFFFFFFFFFFF

OTMEHWTE  3AMNWUCATB

Puc.26. Bug amanoroBoro okHa pegakTupoBaHUA NapamMeTpoB.
6.7. Bknagka «<APXUBbI»

I'Ip|/|n0>|<eH|/|e no3BOJiIAEeT CHUTbIBATb U3 pacxogomMepa 4YacoBble (I'IO-

cnegHne 96 3anucen), cyToudHble (nocnegHne 92 3anucu) u MecsiyHble
(nocnegHue 48 3anucein) apxusebl.

CunTbIBaHNE apXMBOB BO3MOXHO M NMPY OTCYTCTBUMN HANPsKEHUs Ni-
TaHus pacxoomepa.

BHewHnn Bua Bknagkn APXUBbDI nokasaH Ha puc.27.

MouuTop YPCB-311 Q@ :

3MEPEHMA  HACTPOWKM CETMLORA  APXMEL

HacoBon apxie

NPOYMTATE

COXPAHWTE

Puc.27. Bug Bknagkmn « APXUBbDI».

Mocne Haxatus Ha kHonky VW (puc.27, pacrnonoxeHa cnpasa OT
Hagnucn YacoBon apxmB) packpbiBaeTCs MEHIO CO CMMCKOM HauUMEHO-

BaHun apxmBoB: YacoBon apxuB, CyTo4YHbIn apxuB, Mecs4HbIn ap-
xuB (puc.28).
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MonuTop YPCB-311 @ :

13MEPEHMA  HACTPOWKMW CETMLORA  APXMBGI

CyToOUMBIA ap

MecRYHEIA apxua

Puc.28. Bug meHI0 CO CNUCKOM HAaMMEHOBaHUM apXUBOB.

Mocne BbIbopa TpebyeMOoro HauMMeHOBaHWSA apxvBa W HaxaTus
kHonkn <MPOYUTATDb> oTKpbIBaeTCst OKHO CO CMMCKOM apXMBHbIX 3anu-
cen (puc.29). Kaxxgas apxmBHas 3anucb cHabXXeHa METKOW BPEMEHW, CO-
OTBETCTBYIOLWEN MOMEHTY BPEMEHW COXpPaHEHUs OaHHbIX B apxvBe W
nmeroLLen opmart: «4acbl», « MUHYTbI», «CEKYHObI», «OEHb», «Mecauy,
«rogy».

Mouutop YPCB-311 @ :

13MEPEHWMA  HACTPOWMKM CETMLORA  APXMBEBI

17:59:59 24.04.27

18:59:59 24.04.21

NPOYHUTATE

COXPAHWTE

Puc.29. Bug okHa uHaMKaumm BbIGpaHHOro apxvBea.

[ns npocMmoTpa cogepXXMmoro BblOpaHHOW apXMBHOW 3anucn Heoo-
XOOUMO KOCHYTbCS nanbLem B 0bnactu akpaHa ¢ oTobpakeHnem cooT-
BETCTBYOLLEN MeTKM BpeMeHU. OTKPOETCH OKHO C apXMBHbIMWU AaHHbIMU
(pnc.30).
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MownuTop YPCB-311 Q@ :
13MEPEHIMA HACTPOMKEW CETH LORA APXHBLI

HacoBoH apXie

Tekywee BpemA 17:59:59 24,0421
0000000

0,000000

dnard HC Q00100

MNPOYMTATE

COXPAHWTE

Puc.30. Bua okHa ¢ apXuBHbIMU JaHHbIMM.

6.8. CoxpaHeHMe apXUBHbIX AaHHbIX

Monb3oBaTenb MOXeT BblOpaTb M COXpaHUTb Tpebyemble 3anucu
apxvmBa B oTgenbHOM dpanne. [ns coxpaHeHWsa BblOpPaHHbIX apXMBHbIX
3anucen cnepyet HaxaTb kHonky <COXPAHUTb>. B oTkpbiBLIEMCSH
ANanoroBoM OkHe ByaeT npeanoXeHo ykasaTb hopMaT COXpaHAEeMOoro
davina (punc.31).

MoxanyicTa, BoibepuTte
dopmar apxusa

AST wnu .CSY

OTMEHA Csv AST

Puc.31. Bug ananoroBoro okHa Bbibopa dopmaTa channa.

NMPUMEYAHUA.

1. ®opmat .AST — 3TO BHYTPEHHUN popmaT, NpegHa3HaYeHHbINn aAns
paboTbl C NporpaMmHbIM Komnnekcom «Banet Clly.

2. ®opmatr .CSV — TekcToBbln hopmaTt, npefHa3HayYeHHbIn aAnd
npeacTaBneHnsa TabnuyHbIX AaHHbIX.

Mocne HaxaTtua kHonkn <COXPAHWUTb> nopsigok ganbHenwunx

OencTBuMi nonb3oBaTens 6yayT 3aBuceTb OT MOAENU MCMNOSIb3yeMOoro
cMapTdoHa.
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7. PABOTA C MOAYINEM BECIMPOBOAHOIO
UHTEP®EUCA LORA

7.1. HasHayeHue 1 xapaKTepucTUKU MoAayns

7.1.1. Moaynb LoRa 6ecnpoBogHoro nHtepdenca npegHasHadvyeH anga nepena-
YN HaKOMMEHHbIX U TEKYLLMX AaHHbIX, @ TakKe COODLLEHNA O HeLUTaTHbIX
cUTyaumax oT npnubopoB yveTa B AUCNETYEPCKYHD CUCTEMY, MOCTPOEHHYIO
Ha 6ase nporpammHoro komnnekca «B3JIET CI» nnun cTopoHHMX cepBu-
coB. B kayecTtBe nepepatowen cpeapl npyu pabote agantepa UCMNonb3y-
toTCA umpposble ceTu ctaHgapTa LoRaWan.

O6meH B ceTn Ha 6a3e moaynst LoRa no3sonseT yBennunutb ANUHY
cBa3n Ao 10 KM Ha OTKPbLITOM MPOCTPAHCTBE U A0 2 KM B 3aCTPOMKE.
Takke cBA3b No MHTepdency LoRaWan nosbiwaeT aHeproadpdekTns-
HOCTb abOHeHTCKOro obopyaoBaHUs U CHUXaeT CTOMMOCTb ero obcny-
XNBaHUS.

MPUMEYAHWE. MNpu pasmeweHnmn pacxogomepos ¢ LoRa mogynem
BHYTPW 34aHUK, Konoaues, Npu NSOTHOW 3aCTpOMKe U nNp., Ans npenot-
BpaLLleHUs1 CHWXEHUS OanbHOCTU CBA3N pPeKOMEeHAYeTCs MUCronb3oBaTb
BbIHOCHbI€ aHTEHHDbI.

7.1.2. Mogynb LoRa nosBonser:

- nogknoyaTb No 6ecnpoBOAHOM TEXHOMOIMMK K ANCNETYEPCKMM CUCTEMaM
pacxogomepsbl YPCB-310/311,

- OCYLECTBMATb KOHTPOSIb NOKa3aHu NpubopoB 1 oMKCUpyeMbIX HellTaT-
HbIX CUTYyaLMI;

- NepefaBaTb apXMBHblE€ AaHHbIE B AUCNETYEPCKNE CUCTEMDI.
7.1.3. MNpuHumn paboTtbl LORaWAN ceTu npueeaeH Ha puc.32.

OKOHEeYHble y3nbl

cetn LoRaWAN
Pacxogomep

Moaynsauus

LoRa Corene Capaop

cetn LoRaWAN NPUNOXEHUN

Pacxogomep BasoBsas craHuus

cetn LoRaWAN

= —>
L 3t 4G, Wi-Fi
4+—>
Pacxopomep AR TCP/IP
/’)

e g
3 B

YaaneHHbI KoMnbloTep
(knueHTCKOe NpUnoXxeHune)

Pacxogomep

Puc.32. Cxema opraHusauum oomeHa no LoRaWAN ceTw.
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LoRaWan ceTb ucnonb3yeT 6e3nnueH3noHHble cybrurarepuoBbie
pagMoYacToTHble AMana3oHbl, Takne kak RU864-870 (ananasoHbl YacToT
864 - 865 Mluy, 866 - 868 MIu ,868.7 - 869.2 Mly) B Poccum nu
EU863-870 (ananasoHbl YacTtoT 863—870 / 873 MI'y) B EBpone.

LoRaWan ceTb obecneunBaeT nepenady AaHHbIX Ha 6onblume pac-
CTOSIHUSI C HU3KNUM 3HepronoTpebneHnemM. CKopoCTb nepeaadn AaHHbIX
MOXeT cocTtaenaTtb ot 0,3 go 27 kK6ut/c B 3aBUCMMOCTN OT KOIhPULMEH-
Ta paclmnpeHms.

Mogynsauma LoRa nmeet B obLLen CroXHOCTM WecTb KoddhdurUneH-
TOoB pacwwmpenus: oT SF7 go SF12. Yem Gonbwe SF, Tem Gonblie Bpe-
Ms B admpe, 6onblie notpebneHne aHeprum, MeHbLUEe CKOPOCTb nepena-
YN JaHHbIX 1 6onblle OanbHOCTb CBA3WN.

7.1.4. B coctaB obopyaosaHusa cetn LoRaWAN BxogaT:

6asoBas cTaHuuMs (LWN3), BbINONHAKLWAA OYHKLUUN COMNPSXKEHUS U B3a-
NMOLENCTBUSA pagmoceT ¢ abOHEHTCKMM TEPMUHANIOM M KOHLEHTpauum
Harpysku ¢ rpynnbl TEpPMUHAIOB;

ceTeBOW cepBep, NpeaHasHa4yeHHbIN ONs yrnpaBneHUs OMOPHOW CEeTbHo
6a30BbIX CTaHUMI, NpMemMa OaHHbIX C OKOHEYHbIX YCTPOMCTB U Nepenayn
MX BHELUHUM NPUIIOXEHUAM, a Takke nepefadn AaHHbIX OT BHELUHUX
npunoxeHnn Ha LoRa ycTponctea. B kayecTBe ceTeBOro cepsepa Mox-
HO MCNONb30BaTb Kak peLleHud, npeaocTaBndemMble MeCcTHbIMU ornepa-
Topamu («3Ap-Tenekom», Actility), Tak n cobcTBeHHble ceTn Ha 6ase pe-
lweHunn oT «Bera-Abcontot» n T.n.;

cepBep MNPUIIOXEHWN, NpeaHa3HavYeHHbIM Ans o0b6paboTku, oTobpakeHus
N XpaHeHus nepefaBaeMblX AaHHbIX OT KOHEYHbIX YCTPOWUCTB. B kaue-
CTBE cepBepa NPUIIOXEHUI MOXHO UCMONb30BaTh CryX6bbl NporpaMMHO-
ro komnnekca «Bsnet Cll». Takke MOXHO BOCMOMb30BaTLCA YyCryramu
0bnayHbIX CepBUCOB, NOAAEPXKMBAIOLLNX YCTPONCTBO.
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7.2. BBoa B aKcnnyaTtauuio

7.2.1. NMoaroToBKa K HacTpounke

7.2.1.1. Hactporkn LoRa mogynsa xpaHATca HenocpeACcTBEHHO B NaMATU YCTPOM-
CTBa, K KOTOPOMY OH MOAKIMIOYEH, T.e. pacxogomepa YPCB-311/310.

[ns HaCTpPoOnKM Moaynst MOXHO UCNOSb30BaThb:

- npunoxexne «Monutop YPCB-311» ana OC Android;

- agantep «Banet USB-OPy;

- apantep «Banet USB-RS485» (npu Hanuuun moayna RS=485). B atom
cnyyae onga HacTtporikn Heobxoanm «MoHutop LoRa YPCB-311».

7.2.1.2. Ina nogkntodeHus Kk cetn LoRaWAN okoHeyHOe yCTpOMCTBO LOJIKHO
nponTtn npouenypy aktmsaumm (End-Device Activation). Cneundpmkaums
npegycMmaTtpuBaeT ABa BUAa akTMBaLMy yCTPOWUCTBA:

- OTAA (Over-The-Air Activation), korga Tpebyetcsa nNponTn npouenypy
NPUCOEANHEHUSI, BO BPEMSI KOTOPOW CO30AlTCA CECCUOHHbLIE KITHOUM
WwnppoBaHna n 3HadeHne agpeca DevAddr;

- ABP (Activation By Personalization), koraa He TpebyeTcsi NnpoxoauTb
npoueaypy NPUCOEAUHEHUS, KNoYM WMGPOBaHUA M 3Ha4YeHne agpeca
DevAddr 3anucbiBaloTCA B YCTPOMUCTBO 3apaHee (npeaBapuTenibHas
nepcoHanuaaumsi yCTpomucTea).

7.2.1.3. lNepeyeHb napameTpoB LoRa moayns:

- DevAddr — agpec yctpouctea B cetu LoRaWan. Heobxogum ansa nog-
KNYeHna K cetn Yyepes aktmeaunio ABP. HasHayaeTcs onepatopom ce-
™ LoRaWAN. Heobxoammo coobwmnTb agpec onepaTtopy npu akTueaumm
ABP;

- DevEUI — yHuKanbHbI 64-OUTHBIN nOeHTUUKATOP YCTPOMCTBA, KOTO-
pbIi NpycBanBaeTCs Npu BbiMycke U3 Npou3BoacTBa (He pekomeHOyem-
csl usMeHsimb). [1ns Bo3BpaTa K 3aBOLCKOMY 3HAYEHUO Heobxoaumo
nepesarpysmtb YCTpPOWCTBO. HacTpowmka nonb3oBaTenbckoro EUI po-
CTynHa npu nomowm npunoxenuns «MoHutop LoRa YPCB-311». Heob-
XO0OMMO coobLWMTL naeHTudmkatop onepaTtopy npu aktmsaumm OTAA un
ABP;

- AppSKey — ko4 wndpoBaHns mexagy aboHEHTCKMM YCTPOWCTBOM U
CEPBEPOM MPUNOXEHUSA, rEHEPUPYETCSA CryvyanHbiM 06pa3omM nosib3oBa-
Tenem. Heobxoanmo coobwmTb KoY onepaTtopy npu aktuesaumm ABP
nnn OTAA,

- NwkSKey — kntod wmndgpoBaHms mexgy abOHEHTCKMM YCTPOWCTBOM U
CeTEBbIM CEepBEepoOM, FreHepupyeTcsa criydarHbiM obpa3om nonb3oBaTte-
nem. Heob6xogmMmo coobwnThb Koy onepaTtopy npu aktueauum ABP;

- AppEUI (unun joinEUI) — npgeHTudmkatop rnobanbHOro npunoxeHns
Join-Server. MNpn ncnonb3oBaHUKU fOKanbHOrO nNpunoxeHus JoinServer
naeHtTudmkaTtop 3agaertca nobbiM 3HaYeHnem. Heobxoaumo coobwmnTb
naeHTudgukatop onepatopy npu aktneauum OTAA,;

- UHTepBan mexpay Tenerpammamu — nepmog OTrnpaBKy SaHHbIX U3 Mpu-
bopa. YcTtaHaBnmBaeTcsa 3HayeHue B guanasoHe oT 60 oo 1440 MuHyT.
Bonee HM3kne 3HaYeHUA 3aMETHO CHWXAKOT CPOK Cnyxbbl 6aTapen n He
PEKOMEHAYHTCS AN NOCTOSAHHOrO MCMNOMb30BaHUSA. 3Ha4YeHUsa UHTepBa-
na HXe 5 MUHYT MOryT 3HauUnTENbHO 3arpy3nTb ceTb LoRaWan;
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- Pexxum aKktMBauuu — BUA aKTMBauUMW, UCNOSIb3yeMbl afanTepom:
OTAA vnnn ABP;

- CoonropaTtb DutyCycle — koadhpuUMEHT 3anonHeHns B LMKIe nepena-
4n gaHHbIX. CobnogeHne pexnma «TULWKHBIY B admpe Tpebyetca ans
KoppekTHon paboTbl coceaHux LoRa ycTponcTts. YCTponcTBo nepuoau-
YeCKN NepexoauT B pPexuM OXuaaHus cBoen odepean (00 4-X MUHYT)
npv nocnegoBaTenbHOM Nepefaye AaHHbIX;

- AganTuBHasi CKOpOCTb nepefayum — napamMmeTp yrnpaBneHUs CKOPOCTbIO
nepefayv AaHHbIX CeTeBbIM cepBepoM. AJanTaumsi CKOpoCTU nepenayn
AaHHbIX MO3BOMSET ONTMMU3NPOBATbL 3arpy3Ky ceTu n obecneynTb Kax-
AOMY KOHEYHOMY YCTPOMWCTBY BO3MOXHOCTb paboTbl HA MakCMMarnbHbIX
CKOPOCTAX C Hagnexawien noMexoyCToMYnMBOCTbIO;

- MopTBepXKAeHNe AOCTaBKU AaHHbIX — NapamMeTp NoATBEPXXAEHNSA Npu-
eMa [JaHHbIX cepBepomM onepaTtopa. OTBevyaeT 3a HaL4EeXHOCTb CBSA3U B
cnyyae BO3HUKHOBEHUSI cOOeB. YCTPOMCTBO BbIMOMHAET 3 MNOMbITKA OT-
npaBku AaHHbIX. B cnyyae oTpuuatenbHOro pesynbtata NpoucxoauT no-
BbllleHMe KoauuneHTa pacnpegeneHns (B CTOPOHY YyBeNUYeHus
AanbHOCTK);

- Tun nepepnaBaeMbIX AaHHbIX — TUMN NepeaaBaeMbiX AaHHbIX HA CepBeEp:
TEKyLLMe NnoKasaHus Unm apxuBHble (CYyTOYHbIE 3anucu). YacoBbie 3anu-
CV OOCTYMHbI TOSILKO MO 3anpocy C cepBepa;

- TeKywWMn permoH — 4acTOTHbIA AnanasoH, UCMonb3yemMbll B pernoHe. B
HacTosLee BpeMsa nogaepxuvsaetca Tonbko RU864-870.

BHUMAHWE! Hoeble Hacmpoliku ecmyrnarom & cusly moJsibKo &
oyepedHOM ceaHce nepedayu OaHHbIX (8 coomeemcmeuu C Mpex-
HUMU Hacmpolkamu). [Jnsi HemeOn1eHHO20 NMPUMeHeHUsI HacmpoeK
MO)HO  8bIMOJIHUMb  fnepe3azpy3Ky npubopa, OMKIOYUE
/nodkno4ue e20 numaHue (Npu Hajau4uu makol 803MOXHOCMU.

7.2.2. DaHHble ana nogknoyeHus npmbopa k cetn LoRaWan

Ana wnHterpaumm npubopa ¢ LoRa mogynem B ceTb, Heobxoammo
nepegatb OMCNETYEpy CETEBOro cepBepa napameTpbl cBA3M LoRa mo-
aynsa (OTAA, DevEUI, AppEUI, AppSKey). PekomeHgyeTtca aTto cae-
natb npu nomowm npunoxenuns «Monutop YPCB-311» ans OC Android:
na Bknagke HACTPOMKA CETU LoRa cnegyeT BbIMOMHUTL YTEHME
BCEX HacTpoek, nocre 4yero HaxaTb kHornky <QKCIMOPT XML>. Co3gaH-
HbI (hans ¢ HacTpoMkaMun nepecnaTb gucnetyepy.

[nsa HakonneHust u oTobpaxeHnst Nony4yaeMbiX AaHHbIX HE06X0AMMO
CBA3aTb CETEBOW CepBep U cepBep npunoxeHun. MNoTtpebyetca coob-
LWMTb AMCNeTYepy CETEBOro cepBepa, kakummn cpeactsamm 6yayT obpa-
GaTbiBaTbCA OaHHble: C MOMOLLLI MNPOrpaMMHOro Komnnekca «Baner
CIM» nnbo gpyroro cepBuca, nogaepXxusaroLlero gaHHbIi npnbop.

B cnyyae ncnonb3oBaHusa nporpamMmmHoro komnnekca «Banet Clly» un
cetn «Op-Tenekomy» ancnetyepy HeobxoaumMo nepeaartb agpec cepeepa
«Banet Cly»: https:\\ip:port (BHewHWn cTatndecknin agpec, nopt LoRa
no ymonyanuio 2061).
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Ot gucnetyepa cetn «IAp-Tenekom» Nony4nTb:
- agpec cepepa «3Ip-Tenekom» Buaa https://ernet.ertelecom.ru/api;
- TOKe ayTeHTMdMKaumMm B ceTn «Ip-Tenekom» (LUndpoBaHHas CTPoKa).

Mpn ncnonb3oBaHun cBoen cetn Ha b6ase «Bera-AbcontoT», gucnet-
yepy He0H6X0AMMO NONYYNTb:

- agpec cepsepa «Bera-AbcontoT» Buaa ws://ip:port (nopT no ymonya-
Huto 8002);

- JaHHble ONga ayTeHTUdMKaumn (NorvH, naporb).

Ana Toro, 4tobbl fobaBuTe Npmbop ¢ LoRa mogynem B nporpamm-
HbIn Komnnekc «Banet Cl», HeobxogMmMo coobLWKUTL ANcneTyepy cepee-
pa cnegywwme HacTponku: Tun npubopa, ero CEepunHbIA HOMEp W
DevEUI.

7.3. AKTUBaUMA M nogknoyYeHue npmodopa

Mocne Toro, Kak BbINOMHEHbI BCE 3Tarnbl HACTPOMKU npubopa, npo-
nsowno gobaesneHne B ceTb U B crnyxbbl 06paboTkn gaHHbIX, HeObXo-
ANMO MpPOBECTU MPOBHYH npoueaypy akTvBauumm join unu npoueaypy
noakroyeHns. 3atemM nepesarpysmtb Npubop, OTKNYMB / MOAKMHYMB
€ro nutaHue, NMbo AoXaAaTbCHA CrneayoLero ceaHca CBs3u.

Mocne BknNYeHUs NuTaHua npubopa 1 B Havarne Kaxagoro ceaHca
CBA3N (B Criyd4ae OTCYTCTBUS NMOAKITOYEHNS K ceTu) moaynb LoRa npowns-
BOAMT B T€YEHUN MUHYTbI Npoueaypy nogknioveHus. lNocne ycnewHoro
NOAKMNIYEHNA NepefaeTcsa NakeT AaHHbIX C ayTeHTudurKaumen npunbopa
W naketT C TeKywumu AaHHbiMu Nnbo apxmeBamun (B COOTBETCTBUE C
HacTponkamn).

[MpokOoHTpONUpPOBaTL MPOLECC MOXHO C MOMOLLBI MPUMOXEHUS
«MoHutop YPCB-311» Ha Bknagke HACTPOWKA CETWU LORA, koc-
HYBLUMCb HYXXHOro 3Ha4veHus. [Npu ycnewHoM NOLKIHYEHUN MOSIBUTCA
Hagnuck MOAKITKOYEHO.
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8. TEXHUWYECKOE OBCINYXXUBAHUE

8.1. KOHTpOnb TeXHN4YeCKOro COCTOAHUSA

8.1.1

8.1.2.

8.1.3.

8.1.4.

8.1.5.

. BBeaeHHbIN B akcnnyaTauMio pacxogoMep pekoMeHayeTcsl noaeepraTb
NnepnoanyeckomMy OCMOTPY C LieSblo KOHTPOrS:

- paboTOCNOCOOHOCTM pacxoaoMepa;

- coGnoaeHMS YCNOBUI 3KCnnyaTauum;

- Hanu4unsa HanNpsKeHUst NUTaHUA B 3aJaHHbIX Npeaenax;

- OTCYTCTBUSI BHELUHMX NOBPEXAEHUA pacxoaomepa;

- HAEXHOCTU IMEKTPUYECKMX U MEXAHUYECKMX COEAMHEHUN.

MepnogmMyHOCTb OCMOTPa 3aBUCUT OT YCIIOBUI 3KCMyaTtaunn, HO He
A0MKHa BbITb pexxe o4HOro pasa B Mecs.

He pexe ogHoro pasa B rog Heob6xoanmmo NpoBOAUTb NPOGUNIAKTU-
YeCcKur OCMOTpP BHYyTpeHHero kaHana [Nl Ha Hanu4ne 3arpsasHeHuin n/nnu
OTNnoXeHun. [lonyckaeTca HanuyMe nerkoro pbikKeBaToro HaneTa, KOTo-
pbI NpU NpoBeAeHUN NPOUNAKTUKA OOSMKEH CHMMATbLCA C MOMOLLbIO
YNCTOW MATKON BETOLLU, CMOYEHHOW B BOAE.

Mpyn Hanuunn 3arpsisHEHU U OTIIOXKEHUW OPYroro Buaa Unum ux cy-
LLIECTBEHHOM TOMLWMHBI HEOBXOANMMO MPOM3BECTU OYMUCTKY NMOBEPXHOCTMU
MM ¢ nomowbl BOAbI, YNCTOM BETOWM U HeabpasUBHbLIX MOMLLNX
CpeacTB cpaasy Xe Mnocre n3BnevYeHnsa pacxogomepa nua tpybonposoaa.

Hanunune cyuiecTBeHHbIX 3arpsisHeHun Ha nosepxHocTu [MI1, KoHTak-

TUPYIOLWEN C XUOKOCTbI, CBMAETENLCTBYET O HEYyAOBNETBOPUTENbHOM
coCTOsiHMM Tpybornposoaa.
HecobntogeHne ycnoBuin aKkcnnyatauum pacxogomMepa, YKasaHHbIX B
n.n.1.2.9 n 2.1, BHeWHMe NOBPEXAEHUS UM NOBPEXOEHUS BHYTPEHHEN
nosepxHocTtn NI MoryT NpnBeCTU K OTKa3y pacxogomMepa unv npesbille-
HWIO JOMYCTMMOrO YPOBHS MNOrPELLUHOCTN N3MEPEHNIA.

Mpn BbISBNEHUN NOBPEXAEHUN MU3Oenusi, kabenem nuTaHus, CBA3WU
HeobxoanMo obpaTUTLCH B CEPBUCHbLIN LIEHTP UKW pernoHanbHoe npea-
CTaBUTENbLCTBO ONs1 ONpeaenieHMsi BO3MOXHOCTU €ro AarnbHeunwen aKkc-
nnyatayuu.

PaboTtocnocobHocTb npubopa onpenensieTca no Hanuynk U coaepka-
HUIO MHOMKaAUMWM Ha gucnnee pacxogomepa unm Ha moHutope (K. Bos-
MOXHbl€ HEUCNPABHOCTU, ONArHOCTUPYEMbIE PacXo4OMEPOM, yKasaHbl B
n.8.2.

Pacxogomep no BuAay MCNOSHEHUS U C Y4ETOM YCIOBUK 3Kcnnyatauum
OTHOCUTCS K M34ennsam, PEeMOHT KOTOPbIX NPOU3BOAUTCS Ha cneunanb-
HbIX NPeanpuaTUsX, NMMbo Ha NpPeanpUsATUN-U3roTOBUTENE.

OTtnpaBka pacxogoMepa Anst NpoBedeHus NMoBepkn, NMbo pemMoHTa
AOIMKHA NPOM3BOAMTLCA C MacnopToMm npubopa. B conpoBoguTenbHbIX
AOKyMeHTax HeobxoauMO yKasbiBaTb MOYTOBbIE PEKBU3UTLI, TENEOH U
dhakc oTnpaBuTeEns, a Takke cnocob n agpec obpaTHOM AOCTaBKMU.

Mpn otnpaBke npubopa B NOBEPKY UMK B PEMOHT HeobxogmMmo no-
cne OeMoHTaXa OYUCTUTb BHYTPEHHUM KaHan [l oT oTnoxeHuwn, ocag-
KOB, HaKumnu, a Takke OT OCTaTKOB paboyen KNaKoCTH.
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8.2. BOo3MOXHble HEeNncnpaBHOCTU U MeTOAbl UX YCTpaHe-
HUA

8.2.1

. lNepeveHb HeucnpaBHOCTEM N HELITATHbIX CUTyaLUn, OMArHOCTUPYEMbIX
NpmMbopoOM N MHOMUMPYEMBIX HA Aucnnee (Npu ero HanMyum) B BUAE CUM-
Bona X B ctpoke «kHC = — — — — — — » npuBegeH B 1abn.9. OTcyeT nopsaa-
KOBOro HoMepa 3HaKkomecTa Npon3BOAUTCS cripaea Haslego.

Tabnuua 9
MopsakoBkIA HOMEP .
CopaepkaHne HeMcnpaBHOCTM, HELLTATHOW CUTyauun
3HaKoMecTa
1 AnnapartHasa HencrnpaBHOCTb
2 Huskoe HanpshkeHne baTapeu
3 Het Y3C
4 Tekywun pacxoq npesblllaeT MakCUMarbHbIN
5 TeKyLmn pacxog Bbllle YCTAaHOBEHHOIO BEPXHEro nopora
6 TekyLnin pacxod HUXKe YCTaHOBIIEHHOIO HUXKHENO nopora
8.2.2. AHanorn4yHy MHMOpMaLM0 MOXHO cHUTaTb NO MHTepdency Bo BKaake

8.2.3.

8.2.4.

8.2.5.

U3mepeHus nporpammbl « MoHuTop YPCB-311» (cm. n.4.1.4), npn Hanu-

4yun HC wnu HeucnpaBHOCTM WMHOMKATOP B COOTBETCTBYIOLLEN CTPOKE

CBETUTCS KPaCHbIM LBETOM.

Mpn noasneHun nHankauum cumeona X Ha 3Hakomecte 1 unu 3acBeTku

KpacHbIM LIBETOM MHAMKaTopa B CTpoke AnnapaTtHasi HEMCNpPaBHOCTb

BO BKnagke UamepeHus, npubop Heob6xoaMmo oTrnpaBuUTb B PEMOHT.

B cnyvae nugukaumm cumeona X Ha gpyrmx 3HakomecTtax, Unv 3acBeTKU

KpacHbIM LUBETOM MHOMKATOPOB B APYrMX CTPOKax Bkragkm U3mepeHus,

n/unu OTCYTCTBUS MMMNYIbCOB Ha YHMBEPCArbHOM BbIxode crneayeT npo-

BEPUTb:

- HanMyne N COOTBETCTBME HOPMaM HamnpsiKeHUs NUTaHus pacxogomepa
NN UCTOYHMKA BTOPUYHOIO NUTAHUS;

- HAAEXHOCTb NOACOEAUHEHNS LieNen NUTaHNnS;

- Hanunume XXMAKOCTU U ee ABMXKEHUS B TpybonpoBoae;

- OTCYTCTBUME CKOMNSNEHNSA ra3a B MeCTe YCTaHOBKM pacxogomepa;

- KOPPEKTHOCTb 3Ha4vyeHun KoadhdurumneHTa npeobpasoBaHUs yHUBepcanb-

HOro BbIXOA4a M OTCeYeK Mo pacxony, Npu HeobXxoaUMOCTU NU3MEHUTb KX

3HaYeHus.

Mpyn nonoxuTenbHbIX pesynbTaTtax, NepeyvncrieHHbIX Bbllle npoBe-

POK criegyet obpaTUTbCA B CEPBUCHBIN LEHTP (perMoHanbHoe npeacra-
BUTENbLCTBO) UMW K U3FOTOBUTENIO M3Oenna Ona onpeaeneHns BO3MOX-
HOCTM ero garbHenwen aKcnyaTauum.
HewTaTHble cuTyauumn 3a npowlegwee BpeMsa PUKCUMPYIOTCS B apxmBe
npnbopa 1 nx MOXHO nNpocMaTpuBaTb MO MHTepdency BO Bknagke Ap-
XMUBbI, BblOpaB BN apxuea U BpeMEHHOM UHTepBarn. HasHaveHne ¢ 1-on
no 6-yt0 no3uvumin (cnpaeBa Haneso) 16-NO3MLUMOHHOIO Koga B ctonbue
HC apxuBa cooTBeTCTBYET ykazaHHOMY B Tabn.9. Hannune HencnpaBHO-
CTM yKasbiBaeTcs umdpon «1», otcyTcTBme — undpon «0».
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9. YNNAKOBKA, XPAHEHUE U TPAHCITOPTUPOBA-
HUE

9.1. Pacxogomep ynakoBbIBaeTCs B UHAMBMAOYyanbHyt0 Tapy kateropumn KY-2
no MOCT 23170 (kopobKy 13 rodopmMpoBaHHOro KapToHa, NMMbo gepeBsaH-
HbIA ALLKK).

9.2. XpaHeHue pacxogomepa AO0IMKHO OCYLLECTBNATLCH B YNaKOBKE U3roTOBU-
Tens B CyxOM OTannvMBaemMoM MOMELLEHUN B COOTBETCTBUWN C TpeboBa-
Huamn rpynnel 1 no TOCT 15150. B nomelieHun AN XpaHeHWs He
AOIMKHO ObITb TOKONPOBOASALLEN MbIf, NAaPOB KUCMOT, LWenoYyen, a Takke
ras3oB, BbI3blBAOLLUMX KOPPO3UIO U paspyLLaroLLmnX N30N[LmIO.

Pacxogomep He TpebyeT cneumanbHOro TEXHUYECKoro obcnyxuea-
HUSI NPU XpaHEHUN.

9.3. Pacxogomepbl MOryT TpaHCMNOPTMPOBATbLCA aBTOMOOWIbHLIM, PEYHbIM,
XXEeNe3HO4OPOXHbIM U aBMaLMOHHBIM TPaAHCNOPTOM (KpOMe HerepmeTu-
3MpPOBaHHbIX OTCEKOB) NpU COBNIOAEHUN CNEeAYOLMNX YCITOBUNA:

- TPaHCMOPTMPOBKA OCYLLECTBNAETCSA B 3aBOACKOW Tape;

- OTCYTCTBYET NpsiMoe BO34eNCTBME BNaru;

- Temnepatypa He BbIXOAUT 3a npegenbl oT MuHyc 25 go 55 °C;
- BNaXXHOCTb He npeBbiwaeT 98 % npu TemnepaTtype ao 35 °C;

- Bubpauma B gnanasoHe ot 10 go 500 Ny ¢ amnnutygon o 0,35 mm un
yckopeHuem o 49 m/c?;

- yaapbl CO 3Ha4YeHMeM MUKOBOIo YCcKopeHus Ao 98 m/c?;

- YIIOXEHHble B TpaHCNOpTE pacxo4omepbl 3akpensieHbl BO u3bexaHue
nageHns n coygapeHun.
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NMPUNTOXXKEHUE A. Bug pacxogomepa

136*

-

H*

a) sud criepedu

* CpaBOYHbIN pa3mep

6) sud cboky

1 — usmepumernbHbIl yd4acmok; 2 — [N9AL; 3 — 3awumHas 2opuposaHHass mpyb-
Ka; 4 — emopu4HbIl npeobpasosamersb; 5 — eepmoseod Kabersisi uHmepgelca;

6 — 2epm0o8800 kaberis numaHus; 7 — cmouka.

Puc.A.1. Pacxogomep YPCB-311.

Tabnuua A.1. MaccorabapuTHble XapakTepuCTUKMN pacxogomepa

DN D, mm D1, mm L, Mmm H, mm dl, mm/N Macca, kr
32 100 135 300 224 18/4 6,1
40 110 145 231 18/4 7,4
50 125 160 244 18/4 9,3
65 145 180 262 18/8 11,8
80 160 195 320 276 18/8 14,1
100 190 230 306 22/8 20,4
125 220 270 339 26/8 30,7
150 250 300 363 26/8 36,9
200 310 360 423 26/12 46,3
250 370 425 450 483 30/12 62,1
300 430 485 539 30/16 76,8

60
A B3/ET



@ [0-130 °C=3,6:248| [ ons2 ]‘\(\))J(

Puc.A.2. Pacxogomep YPCB-311 ¢ uHaukatopom. Bua co CTopoHbl nuueBom
naHenu BTOPUYHOro npeobpasoBaTens.
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Mnomb6a noseputens OkcnnyaTtauyuoHHas nnomba

sssssee =TT
SSsESREa® ”|.I I‘H
_
SKi1
XT1
GND E
AIDATA- 1
BIDATA+
YHUB.
BbiXo4
O Noruy.
BbiXoa
\‘9'@'

MnomGbl 3aBOAa-N3roTOBUTENS

1 — modyrnb uHmepgpetica RS-485; 2 — 3kpaH.

J1, J2 — KoHmaKkmHble rnapel 05151 ycmaHo8KU pexxuma pabomel pacxodomepa;
XT1 — KkoHmakmHas korio0ka uHmepghetica RS-485;
SK1, SK2 — nepeknoyamenu ycmaHo8KU cemego20o adpeca pacxoOome-
pa (Ha modyne uHmepgetca RS-485);
XP1 — pa3sbem rnodknroveHuss kabess numaHusi pacxodomepa =24B;
(ucrionib3yemcs npu HacmpouKe U nogepke pacxooomepa);
XP3 — pazbem rnodknoYeHUs wriedgha ces3u ¢ ModyriemM UHOUKayuu;
XP4 — paszbem rnodknoveHuss Modyns uHmepagbetica RS-485 unu modyrns
M-Bus, unu moodynsi RF LoRa 868 MI'y;
XT5 — KOHMaKkmHas Koslo0ka yHuUsepcarbHO20 8bIX00a;
XT6 — KOHMaKkmHas Korodka 5io2u4ecKoa0 8bixo0a;
SK1, SK2 — nepeknroyamernu pexumos pabomel yHUBEPCAIbHO20 U Sl02UYec-
K020 8bIX0008.

Puc.A.3. Bua moaynsa o6paboTkm BTOPUYHOro npeobpasoBaTens € 3awWwuTHOMN
KPbILWKOW U C YCTaHOBIMIEHHbIM Moaynem nHtepdenca RS-485.

NMPUMEYHAHWE. Mogynb M-Bus ycTaHaBnmBaeTcs aHanorn4yHo.
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J1 ocooogoaoan
HACTP oooo/fooaooao

868 MHz o

BbiXxoq

O TNornu.
BbiXxoa

1 — modyrnb RF LoRa 868 Ml'y; 2 — akpaH.

J1, J2 — KOHMaKmHble rnapbl pexuma pabomsi pacxooomepa;
XP1 — pazbem rnodknoyYeHus kabens numaHusi pacxodomepa =248 (ucronb3y-
emcs rpu Hacmpouke U rnogepke pacxooomepa);
XT5 — kKoHmMakmHasi Konodka yHueepcarbHO20 8biIX00a;
XT6 — KOHMaKmHas Korooka sio2u4ecko20 8bixoda;
SK1, SK2 — nepeknoyamernu pexumos paboms! yHUBEPCasibHO20 U JT02UYECKO-
20 8bIX0008.

Puc.A.4. Bug moaynsa o6paboTkM BTOPUYHOro npeobpasoBatens ¢ 3KpaHOM
M C YCTaHOBNEHHbIM mMopaynem OGecnpoBogHoro uHTepcpenca RF
LoRa 868 MI'u.
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m., | Ulneiigh cersu
:f:',‘:n:m:nm\ € Modynem obpabomku

HL1 — uHOukamop; SK1 — KHorika

Puc.A.5. Bug moayna mHaMKauMm C MHOMKATOPOM B NPO3pPayvyHOWU KpbillKe
BTOPUYHOIO npeobpa3oBartensi.
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USB-3P
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1 — pasvem uHmepgpetica UART; 2 — kabernbHbIl pa3bem adanmepa; 3 — adanmep
«USB-9P»; 4 — pasbem USB-A.

Cxema uokoneBkn kabernbHoOro pasbema agantepa (2) «USB-OP»
npuBeAeHa B 3KCMyaTauMOHHON JOKYMEHTaummn Ha aganTep.

Puc.A.6. MNMopknioyeHne apantepa «USB-3P» k nHntepcdency UART pacxopo-
mepa YPCB-311.

65
A B3/ET



|:l

USB-RS232\485

| N
1 2 L

1 — knemmMmHas kornodka uHmepgbelica RS-485; 2 — knemmHasi KoriloOKka Kaberisi cesi-
3u adanmepa; 3 — adanmep «USB-RS232\485»; 4 — pasbem USB-A.

Puc.A.7. NMopgknioyeHne apantepa «USB-RS232\485» k uHTepcpency RS-485
pacxogomepa YPCB-311.
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HanmeHoBaHune LiBeT nsonsaumm Haanuck Ha
BXO4a, BbiXoada XUIbl Kabens wnnbae Xunbl
Kabenb K1
Bbixoa 1 (yHMBepcanbHbIn) CUHWI D1
Bbixog 2 (nornyeckun) cepbin D2
O6Lwmin npoBof, KOPWUYHEBbIN G
O6wwnin npoBog, YepHbIN G
Kabenb K2
WHTepdenc RS-485 CUHUI B
NHTepdenc RS-485 cepbiv A
BxogHoe HanpshkeHne NOCTOAHHOro ToKa KOPUYHEBbLIN +24
O6Lwmin npoBog, YepHbIN G
O6wun npoBoa YKENTO-3eNeHbIN G

Puc.A.8. MapkupoBKa Xxun kabenem BTOpMYHOro npeobpasoBaTens pacxopno-
Mepa Co cTeneHblo 3awmnThbl IP68.

67
A B3/ET



NMPUNOXEHUE Bb. CxeMbl anekTpuyeckme

BTOPWYHbIV NPEOEPA30OBATEINDb

==

[XP1

N .

|

) .

|

NFC-meTka :
|

|

Puc.B.1. Cxema coeauHeHumn pacxogomepa YPCB-311.
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Moayne o6paboTku
Moayne RS-485  ys1; xp4 XT1 &
XT1 l_< I - ] Uens  |Kosr
Kear | Uenb 1 PEC1.1] 1 o
1 | B/Data+ : GND | 2 —\]J
2 | A/Data- | XT3 @ naa1
3 GND : Uens  |Kosr
-------------- 811 | 1 |—O-
TS1.2 2 J
Moayns M-Bus :
XS1XP4 — Xng
XT1 ens  [Kosr
T T —=<I==1 [Peczi]1 ﬂ: )
1 L1 : Lol =
XT4 NnaA2
2 2 t Q’
_____________ H Uens  |Kowr
TS2.1 1 e
______________ TS2.2 2 —\]/
XS1! XP4
Moayne RF
—< |-
LoRa 868 MI'y
i
I
XP3
YHuBepcanbHbii
XTg Bbi¥oA
Kowr Uenb
1 [D_OUT1
2 GND
TNoruveckui
BLIXOA
XP1
Kewr.|  Ueno Uens | Koer
1 [D_ouT2 +24B | 1 >
2| GND GND | 2 > 248




. SK1@2)

3 2

100k 27
38y 4 XT5 (XT6)
. 1 | D_OUT1 (2)
2 GND
'_
D_OUT1(2) |I< —

l—

N
100k

Puc.B.2. CxeMa OKOHEYHOro Kackaga yHMBEPCaNlbHOro U JiorM4eckoro BbiXO-
[OB.

[MnTaHMe OKOHEYHOro Kackaga yHMBEpCasrlbHOro M florm4yeckoro Bbl-
xo4oB (puc.b.2) MoXeT OCyLLeCTBNATLCS Kak OT BHYTPEHHEro MCTOYHUKa
NUTaHWUS — aKTUBHbBIA PeXuM paboTbl, Tak U OT BHELUHEro UCTOYHUKA —
NaccuMBHbIA pexmm. TunoBas MocTaBka — MACCUMBHLIN PEXUM paboThbl
OKOHEYHOro Kackaga.

B akTmBHOM pexunme u nNpu 3agaHHOM 3HadYeHun napameTpa «Ak-
TUBHbIA YPOBEHb» — «BbICOKMIY», 3HA4YeHMEe Hanps>KeHUs Ha BbIXOAe B
NIOTMY4ECKOM pexXmMe U amnnutTyga Mmnynbca B YaCTOTHOM (MMMyNbC-
HOM) pexume B 3aBUCUMOCTU OT COMPOTUBMEHUS Harpy3kn MoXeT ObiTb
ot 1,7 po 3,6 B. lNpwn otcytcTBUM nmnynsca u npu yposHe «HU3Kkun» B
NOMMYECKOM pEXMME — HanpshkeHne Ha Bbixoae He 6onee 0,4 B. PaboTa
BbIXOA4a B aKTMBHOM peXume AonyckaeTcsl Ha Harpysky C CONpOTUBEHM-
eM He MmeHee 200 kOm.

B naccuBHOM pexnme gonyckaetcs NUTaHne OT BHELUHEro UCTOYHU-
Ka HanpsbkeHMem MOCTOSHHOro Toka Ao 24 B, ponyctumoe 3HayeHue
KOMMYTUPYEMOro Toka Harpysku He 6onee 100 MA.

MoaknoyeHne OKOHEYHOro Kackaga K BHYTPEHHEMY MCTOYHWUKY Mn-
TaHua + 3,6 B ocyliecTBnsieTcst ¢ noMoLLbio nepekntovartensa SK1 (SK2).

AnuHa nuHuMmM CBA3M ANa YHUBEPCanbHOIo M NOrMYeCcKoro BbIXO40B —
o 300 m.
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NMPUNTOXXKEHUE B. lMapameTpbl, AOCTYNHbIE ANS penak-
TUpoBaHusa B nporpamme «MoHutop YPCB-311»

Ta6nuua B.1. Bknagka «CucrtemMHbie» (puc.9)

O603HaveHus H 3HayeHne
aMMeHoBaHue napameTpa,
napameTpa Ha Bo3moxHble 3HaYeHns nocne
eVHULbI N3MEepPEHUs
MoHuTope MK nHUUmnanMsauuu
CeTeBoM agpec Afgpec pacxogomepa B ceTu 1-247 1
CkopocTb o6MeHa CkopocTtb obmeHa B ceTn 1200, 2400, 4800 4800
XXIXXIXX
Tekywee Bpemsa n | Tekyuiee npubopHoe Bpemsi (oeHb.mec.rog) He MeHSIeTCs
para n gata XX:XX: XX
(4ac:MUH:CeK)
Pexnm Pexum nepesoga npmbop- HeT nepeBoAa;
HbIX YacOB Ha «feTHee» u CTaHOAapPTHbIN; HeT nepeBoAaa
nepeBopa 9
«3MMHee» Bpems 3afaHHbIN
OOHyNUTbL C6poc HakoMMEeHHbIX )
...; CTepeTb
apxuBbl apX1MBOB
OGHYNUTL OGHyneHve HaKoNNEeHHbIX ..; CTepeTh
06beMbI CYETYMKOB 06BbEMA
Ta6bnuua B.2. Bknagka «CepBuc» (puc.10)
M KonuyecTtso namepeHui
en.
Ons onpeneneHna 1-21 7
ycpeaHeHue
MeONaHHOro 3Ha4yeHus
Apucp Konunyectso namepeHnn gna
pud. onpefeneHns cpeaHeapud- 1-50 25
ycpeaHeHue
METUYECKOro 3Ha4YeHust
BbicTpas Pexum namepeHnsa guHamu- Boikn, Bkn BbIKn
yCTaHOBKa YeCKMX MOTOKOB
Orc. yct., %Qmax KpuTepui Ansi Geictpo 0-100 5
yCTaHOBKM
MuHuManbHasa anutenos-
Bpemsa uHepuum, ¢ | HocTb nponaganus Y3C, He 0-255 10
duKcnpyemas B apxmBax
OTtceuka Hyns, M3/y Orcevka no MiHIMATLHOMY 0,000-999,000 Cwm. Tabn.1
pacxogy
OkHO «HacTponku nHgMKaununy
KOHTPacTHOCTb HacTpoika KOHTpacTHOCTH 1-63 28
nHAnKaTopa
Mepnop obHoOBN., C lep1op OBHOBMEHMS UH- 1-30 1
dopmaunn Ha nHankaTope
Bpewms, no ncredeHnmn KoTo-
pOro MHaMKaTop aBToMaTtu-
Bpems paboThbl, ¢ YeCKU OTKIoYaeTcH, ecnum 1-255 30
TONbKO He Bbina HaxaTa
KHOMKa
m3/yac; n/MuH m3/yac

PasmepHoCTb

PaamepHOCTb pacxoga

Bbi60op AaHHbIX
Ona oToopaxeHus

BblBOA Ha nHAMKaTop

Pacxoa, O6bem V+, O6bem V- n Veymm,
®dnarn HC, BpemeHa Tp n T6, Kanuop.
koadych., DaHHble MO, Oata/Bpems
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Ta6nuua B.3. Bknagka «CepBuc / YHuBepcanbHbI Bbixoa» (puc.11)

O6o03Ha4veHus 3HayeHve
HanmeHoBaHue napameTpa,
napameTpa Ha Bo3MmoXxHble 3HaueHus nocne
eVHULbI N3MepeHus
mMoHuTope MK MHULUManmsauum
OTKnIoYeH
Pexum paboTbl Nornyeckun
Twun BbIXoAa < OTKnroYeH
yHMBEpCanbHOro Bblxoaa UMmnynbcHbIN
YacToTHbIN
Tun Bbixoga — YacToTHbIN (puc.11a)
Pacxon HasHaueHue Bbixona cM. Tabn.B.4 Mo moaynto
(o603HavYeHne napameTpa)
Bknagka «lapameTtpbi»
MakcumanbHaa | MakcumanbHas YacToTa Ha Bbi-
0-10 10
yacroTa, 'y xoae
ABapuinHas YacTtoTa Ha BbIxoae npu
0-10 10
yacToTa, 'y Q> Quake,
HwxHun nopor HwkHim nopor no pacxoay Ans B 3aBucmmocTu ot
3 YHUBEpcasrbHOro Bbixoga B Ya- 0-999,999
QHN, M3y DN
CTOTHOM pexunme
BepxHui nopor BepxHuit nopor no pacxony Ans B 3aBucumocTn ot
3 YHUMBepcarnbHOro Bbixoga B 0-999,999
Qen, M°/4 DN
YACTOTHOM pexnme
Koagp. KoadhdmumeHT npeobpasoBaHus B 3aBucmmocTtu ot
npeobpa3oBaHus, 0,001- 200000,000
3 BbIxo4a DN
uMn/m
Pacuet PacueT koadbduumeHTa .c
...; Ctapr
KoadpuumeHTa npeobpasoBaHng BbiIxoda
Tekywasn TekyLliee 3Ha4yeHne YyacToThbl 0-10 OKBMBANEHTHO
yacTtoTa, Ny pacxogy
. YpoBeHb HaMNPs>KEHNs1 Ha BbIXO- -
AKTUBHbIN Huskun -
A€ Npu Hanu4Mm curHana (noru- o Huakun
YPOBEHb Bbicokun
yeckas eguHuua)
Tun Bbixoga — UMnynbcHbIN (puc.116)
O6bLem HasHadehme Bbixoaa cMm. Tabn.B.4 no moAaynto
(o603Ha4YeHme napameTpa)
Bknagka «llapameTtpbi»
Bec Bec umnynbca 0,000001-100,0000 | D 38BuCKMOCTM
mMnynsca M°/umMn ot DN
Mepuoa MNepuvoa nmnynbsca 1-1000 100
umMnynbca, Mmc
BepxHun nopor BepxHuit nopor no pacxoy Ans B 3aBucmmocTu
3 YHMBEpcarnbHOro Bblxoaa B 0-999,999
Qen, M°/y4 oT DN
UMNYJIbCHOM pexume
PacuyeT Beca
PacueT Beca umnynbsca ...; CTapt
uMmnynbca
o YpoBeHb HaNPs>KEHUs1 HA BbIXO- o
AKTUBHbIN Huskun -
Ae Nnpu Hanu4uMm curHana (noru- o Husknn
ypOB€EHb Bbicokun

yeckas egmHuLa)
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MpoaonxeHue Tabnuubl B.3.

O603Ha4veHuns 3HaueHune
HanmeHoBaHue napameTpa,
napameTpa Ha Bo3MOXHbIe 3Ha4YeHus nocne
€AVHNLbI N3MEPEHUS
mMoHuTope MK MHUUManmsauum
Tun Bbixoaa — Jlornyeckum (puc.11B)
O6paTHoe
N3meHeHune Has3Hna4yeHune Bbixoga
cMm. Tabn.B.4 HanpaBneHue
COCTOSIHUA NpuU: (o603HaveHne napameTpa)
noTokKa
o YpoBEHb HANPSXKEHNS Ha BbIXO- o
AKTUBHbIN Huskun -
Ae nNpu Hanu4umM curHana - Huskun
YpOBEHb Bbicokun
(nornyeckasi eavHnua)

NMPUMEYAHWE. Ha3HayeHusa norn4yeckoro BbiXOo4a aHanorn4yHbl
Ha3Ha4YeHUAM YHUBEPCarnbHOro BbiXxo4a B JTIOTMYECKOM peXxnme.

Ta6bnuua B.4. Bo3aMOXHble Ha3Ha4YeHUs Ans yHUBepcanbHOro Bbixoaa

HanmeHoBaHune napameTpa

Bo3amoxHble Ha3Ha4YeHns Ans Bbixoda Npy YCTaHOBEH-
HOM 3Ha4yeHun napameTpa «Tun Bbixoga»

OTKJITHOYEH YaCTOTHbIN MMMYIbCHbIA | NIOrMYeCcKni

Bbixoa oTkntoveH

+

Pacxog npsamowm

Pacxon obpaTHbIn

Pacxog no mMoaynio

O6bem npsamonm

O6bem 06paTHLIN

O6bem no moayrnto

O6paTtHoe HanpaBneHne NOToKa

Het Y3C

rlpeBbILLIGHVIe MaKCnmalsibHOro

+
pacxona
Jltobasa HC
Hanunuune BHellHero nutaHuna +

NMPUMEYAHUE. 3Hakom «+» nokaszaHO OAHO M3 BO3MOXXHbIX Ha3Ha-
YeHUn (COCTOSAHUIN) YHMBEPCANbHOro BbIXo4a.
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NMPUNOXEHUE I'. OTHOCUTEsNbHbIE ANWHLI NPAMOJSINHEN-
HbIX Y4aCTKOB
B Ttabnuue .1 npuBegeHbl MWHMMarbHbIE 3HAYEHUS OTHOCUTESbHOM
ANVHBL MPAMONUHENHBLIX y4YacTKoB TpyborpoBoda Ans pasrfvyHbiX BUAOB

MECTHbIX TMOPAaBMUYECKMX COMPOTUBIEHWUA, HEOOXOAMMbIE MPU MOHTaxXe
pacxooMepoB.

Taonuua .1

Bua mecTHoro rugpaenuyeckoro OTHocuTenbHas AnvHa NpSAMONMHENHOro y4acTka,
COMNPOTUBNEHNS L, He MeHee

1 2

10-DN

3-DN

10-DN

3:DN

10-DN

3:DN
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MpoaonxeHue Tabnuubi .1

10-DN

10-DN

30-DN

3-DN

10-DN

30-DN

3:-DN
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MpoaonxeHue Tabnuubli .1

10-DN

3-DN

DN1/DN>0,1

* - MOSIHOCTLIO OTKPbITbIA MOSIHONPOXOAHOW LLIApOBOW KpaH He SABMseTcs
rmopasnnyecknM ConpoTUBIIEHMEM.

Mpw Hannyuu B TpybonpoBoae HECKONbKUX rmapaBrinvecknx conpo-
TUBMEHUN, ANUHA NPSMOSIMHENHOrO yvacTka Tpybonposoga Ao Gnvxkan-
wero K NM3A conpoTnBneHna JomkHa bbiTb He MeHee yka3aHHOM B OaH-
HOW Tabnuue, a pacctosHue oT NMOA Ao Kaxgoro u3 ocTanbHbIX rMapas-
NNYECKNX COMPOTUBIEHUN AOIMKHO OblTb HE MeHee 3HayeHus, npuse-
AEHHOro B Tabnuue Ans ruapaBnnMyeckoro CoOnpoTUBIIEHUS AAHHOMO BU-
aa.

NMPUMEYAHWE. MNpwu oTtcytcTBumM B TpybonpoBoae kakoro-nnbo rma-
paBfMYECKOro COMPOTUBIEHUS, pacxogoMep OOMMKeH MOHTUPOBATLCA C
yyeTom obecneyeHus onvH NpssMONMHEnHbIX yyactkoB 3-DN go pacxo-
aomepa n 2:-DN nocne pacxogomepa.
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NMPUNOXEHUE [1. KoHCTpyKUuMA cTpyeBbINpAMUTENEn

1. Ha puc.[l.1 npeactaBneHa cxema cTpyeBbIinpaMUTENs Tuna A, BbIMOMHSA-
€MOoro no crnegyLwmnm npasunam:

a) TonwmMHa nnaTbl CTPYEBbINPAMUTENS paBHa AMaMeTpy OTBEPCTUH, B
3aBUCMMOCTM OT MaTepmana nnara MOXeT COCTOATb U3 OAHOWM UIn He-
CKOJTbKMX NNacTuH;

6) BCce AnameTpbl OTBEPCTUI B NnaTe O4MHAKOBbI;

B) 6bonee nNnOTHO OTBEPCTUA pacnpeneneHbl B LLEHTpe nnaTtbl, bonee pea-
KO no nepudepuu;

) OTBEPCTUSA CO CTOPOHbI BXOAA NOTOKA MMEOT (hacKu.

0,13-D

0,13-D

D — eHympeHHul duamemp mpyborposoda, 8 KOmophkIl ycmaHasnuea-
emcsi cmpyesbInpsaMumerns.

Puc.[l.1. Cxema cTpyeBbINpAMUTENA NOTOKa TMna A.

2. [Ina CHWXeHUs Beca M KonmMyecTBa Martepuana MOXeT MUCNOfb30BaTbCH
CTpyeBbINpsaAMUTENb NoToka Tuna B (puc.[.2), BbINOAHSAEMbIA NO cneny-
OLLMM NpaBuam:

a) B OTBEpPCTMS NnaTbl BCTaBMNeHbl TPYOKy;

6) onnHa Tpybok paBHa anameTpy TpyboK;

B) BCe AMaMeTpbl OTBEPCTUI B NnaTe OANHAKOBbI;

r) bonee NNOTHO OTBEPCTUA pacnpenernieHbl B LeHTpe nnatbl, 6onee pea-
KO no nepudepuu;

A1) OTBEPCTUS CO CTOPOHbI BXOAA NOTOKA UMEKOT (backKu.
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0,13-D

0,13-D

Puc.[1.2. Cxema cTpyeBbINpsAMUTENA NOTOKa Tuna B.

3. PaameTka 0TBEPCTUI B CTPYEBLINPAMUTENAX NOKa3aHa B Tadbn.[.1.

Ta6bnuua 1.1. KoopauHatbl oTBepCcTUM B cTpyeBbinpsamuTenax tTuna Am B (D -
BHYTPEHHUM AnameTp Tpybonposoaa)

Ne n/n Ocb X Ocb Y
1 0 0
2 0 0,142.-D
3 0 0,283-D
4 0 0,423-D
5 0,129-D 0,078-D
6 0,134.D 0,225.D
7 0,156-D 0,381-D
8 0,252-D 0
9 0,255-D 0,146-D
10 0,288-D 0,288-D
11 0,396-D 0
12 0,400-D 0,151.D

4. CTpyeBbINpsAMUTENb YCTaHaBnMBaeTCA B TpybONpoOBOA4 Ha pacCTOAHUM
1+2 DN TpybonpoBoga OT nocnegHero no noToky MeCTHOro ConpoTUB-
neHus. lNpu ycTaHOBKe CTpyeBbINpAMUTENSA Tpebyemasa anvHa npsiMonu-
HenHoro y4vacTtka nepeg NOA onpegensieTcd, Kak pacCcTosiHue oT rma-
paBnunyeckoro conpoTtneneHns go MNMI3A.
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NMPUNTOXKEHUE E. MNpunoxeHna Kk metoauke noBepKu

CxeMbl NOBEpKU pacxogomepa

3 4 5
I'I RS-485/ /
RS-232
RS-Bblxo,q/ YHUBepcanbHbIN

BbIXOA,

1 — nepcoHarnbHbIl KoMbomep, 2 — KoHeepmep uHmepghetica RS-485 | RS-232; 3
— nosepsiembili pacxooomep;, 4 — yacmomomep; 5— mpybornpoeod MoeepoyHoU

ycmaHoe8KuU.

Puc.E.1. CTpyKTypHas cxema NOBEepKM pacxopomepa MeTOAOM Henocpepn-
CTBEHHOrO C/IM4YEeHMA Ha NOBEPOYHOMN YCTaHOBKeE.
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lNMpoTokon noBepku pacxogomepa
(pekomeHayemasn dopma)

MpoTokon NoBepKN pacxogomepa

3aBoackon Homep "oa BbiNycka

Bua nosepku

[yHKT
. OTtmeTKka 0
HanmeHoBaHue onepauumn OOKyMeHTa I'Ipmmeanme
COOTBETCTBUUA
Nno noBepke
1. BHewHuin ocmoTp 5.7.1
2. OnpoboBaHne pacxogomepa 5.7.2
3. MNMoaTBepxaeHne CooTBETCTBUA NPO- 5.7.3
rpaMmMHoOro obecnedeHus
4. OnpegeneHne MeTPOrorm4yecKknx xapak- 574
TEPUCTUK pacxogomepa
Pacxogomep K aKcnnyaTtauuu
(rogeH, He roaeH)
[laTa noBepkun « » 20 r.
MoBeputens / /
(noanuceb) (¢.1.0.)
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NMPUNTOXKEHUE XK. UICTOYHMKM BTOPUYHOIO NUTaHUA

40* /

90*

3

N

h /
008400

VAV +V -V -V -V
DC 24V / 0.6A ce

S
O ®

ADN-1524

INPUT: 100-240V AC
0.32A 50/60Hz

+< N L

* - CNpaBOYHbIN pas3mep

[ oee
I

a) sud criepedu

6

35*

6) sud cboky

1 — 8UHMbI KOHMaKMHOU KO/I00KU 8bIXOOHO20 HarnpsixeHusi =24 B; 2 — ceemodu-
OO0HbIl UHOUKamop BK/TIYEHUST UCMOYHUKa 8MOPUYHO20 numaHusi; 3 — eUHmM 3a-
3eMIeHusi; 4 — BUHMbI KOHMAKMHOU KOTOOKU MOOKITHOYEHUSI HarnpsKeHUs numaHusi
~220 B 50 'y (L — nuHusi, N — Heumparnb); 5 — cepbaa 051 0c80b60x0eHus 3auwieri-

Ku; 6 — 3awerika 0ns kpenneHus Ha DIN-pelke.

Puc.XK.1. UcTouyHuk BTOpHUYHOro nutaHus cepum ADN-1524 ( =24 B 15 Br).
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S

99) g/ 0
=l
17,5* 58*

A
Y

Y

a) sud criepedu 6) sud cboky

* - CNpaBOYHbIN pa3mep

1 — 8UHMbI KOHMaKMHOU KO/I00KU 8bIXOOHO20 HarnpsixeHuss =24 B; 2 — ceemodu-
OOHbIU UHOUKamop BK/MHOYEHUS UCMOYHUKa 8MOopUYHO20 rnumaHus; 3 — eUHmM noo-
CMPOUKU 8bIXOOHO20 HarnpsiKeHusi; 4 — 8UHMbI KOHMaKMHOU KO/100KU MOOKIIoYe-
Hus HanpsikeHus numaHus ~220 B 50 'y (L — nuHus, N — Heumparnsb);, 5 — cepbea
05 oceoboxx0eHus 3awernku; 6 — 3awenka 0ns KpernneHusi Ha DIN-pelike.

Puc.X.2. UcTo4yHuK BTOpUUYHOro nutaHus cepum HDR-15-24 (=24 B 15 Br).

LLIKCA.407251.016

re mr311 doc4.5
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