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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.

* k%

e Pacxodomep-cyemyuk ynbmpa3sgykoeoli «B3JIET MP» 3apeaucmpupo-
eaH 8 [ocydapcmeeHHOM peecmpe cpedcme usmepeHul P® nood
Ne 28363-14.

e Pacxodomep-cyemyuk ynbmpa3ssykogol «B3JIET MP» paspeweH K
rnpumeHeHuro 051 ydema mersioHocumerisi 8 8005HbIX cucmemax meri-
JIOCHabXXeHUs.

e Pacxodomep-cyemyuk ynbmpa3seykogou «B3JIET MP» coomeemcmey-
em mpebosaHusiM TexHu4Yeckoeo peanameHma TamoxeHHo20 coro3a TP
TC 020/2011 «3nekmpomazHUmMHass CO8MeCmMUMOCMb MeXHUYECKUX
cpedcmey.

YpocTtosepsiowme 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 U3 CTPOS, rapaHTUAHBIA 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. N3roToBMTEND HE HECET rapaHTUNHbLIX 06A3aTEeNbCTB B CEAYOLWNX Cry4vasx:
a) OTCYTCTBYET NacrnopT Ha usgenve;
6) nsgenne MeeT MeXaHNU4YECKNE NOBPEXAEHNS;

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

nnyaTMpoBarnocb C HapylleHneMm TpebGoBaHWU IKChnyaTaLMOHHOW AOKY-
MEeHTaLUun 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 peBepCUBHbLIX MOTOKOB ropsiyert 1 XOrNo4HOW BOAbI.

Pacxogomepbl MOryT Ucnonb3oBaTbCs B cOCTaBe WH(OpPMaLMOHHO-
N3mMepuTenbHbIX CUCTEM U KOMMIEKCOB, B CUCTEMaxX Ternrnoy4yeTa, aBTo-
MaTU3MPOBAHHbIX CUCTEM YMNPaBIieHNsA TEXHONOIMYecKUMn npoueccamu
B 3HepreTuke, KOMMyHarnbHOM X03ANCTBE U T.A.

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

- n3MepeHune cpegHero o6bEMHOro pacxoga Xugkoctm B Tpybonposoae

Anst ntoéoro HanpaeBneHnsa NOToKa;

BblYMCNEHME OoObeMa XMOKOCTM HapacTallwmMm UTOroOM OTAENbHO Ans

NpPAMOro n obpaTHOro HamnpaBneHus NoToka U ux anredbpanyeckon cym-

Mbl C y4ETOM HanpaBrfieHNs NOTOKa;

N3MEpPEHMNE TEKYLLIETO 3HAYEHUSI CKOPOCTU N OnpeaernieHne HanpaeneHns

NOTOKa XXUAKOCTK;

BbIBOA4 pe3ynbTaToB M3MEPEHUMA W BbIYUCAEHWA B BMAE YaCTOTHO-

UMMNYNbCHbIX U/MAW NOMMYECKUX CUTHANOB;

BbIBOA M3MEPUTENbHON MHOpMaLMN Ha XXUOKOKPUCTANNMNYECKUIA NHON-

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

denc ctangapta LoRa (npotokon LoRaWAN), unm no nHtepgency NFC

B cooTBeTCcTBUM C ISO 15693;

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

- apXMBMpOBaHME B 3HEProHE3aBMCUMOW NaMsTU pe3ynbTaToB U3MepeHnin
N YCTAHOBOYHbIX NapaMeTpoB;

- BO3MOXHOCTb NPOrpamMMHOro BBOAa YCTAHOBOYHbLIX MApaMeTpoOB C y4e-
TOM MHAMBMAYanbHbIX OCOBEHHOCTEN U XapaKTepUCTUK obbekTa M3me-
peHus;

- aBTOMATUYECKNIN KOHTPOMb N MHAMKALMIO Hann4mns HewTaTHbIX CUTyaunm
N OTKa30B, a TakKe 3anucb B apXmBbl X BUOa n ANnUTENbHOCTY;

- 3alUMTY apXUBHbIX U YCTAHOBOYHbIX AaHHbIX OT HECAHKLMOHUPOBAHHOIO
gocTyna.
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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 obbemHbIn pacxoa, | 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

yBenu4yeHa oo 150 °C (kpome pacxogomepa Co CTeneHbto 3awmThl IP68).

1.2.2. Pacxogomep obecneuMBaeT naMepeHue cpegHero o6bLeMHOro pacxoga

XMOKOCTN B COOTBETCTBUMN C (DOPMYIION:
Q= 2,83:10°.v-DN?,
roe Q — cpeaHuit o6bEMHBIN pacxon, M3/y;

V — CKOPOCTb NOTOKa, M/C;
DN — HOMMHanbHbIV AnameTp Tpybonposoaa.

1.2.3. B cny4yae uvcnonb3oBaHUA pacxogomepa B CUCTEMax KOMMEPYEeCKoro
yyeTa Cc AnanasoHamm paboumx pacxogoB OT Qmin 40 Qmax, NpUBEAEH-
HbiMn B Tabn.2, npegenbl AOMNyCKAeMOW OTHOCUTENbHOW MOrpeLuHoOCTH

npubopa He npeBbiwakT * 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 BbiIXOAEe pacxogomepa B MMMYSbCHOM
pexnme paboThl.

1.2.4. Pacxogomep, OCHaLLEHHbIN nHAnKaTopoM, obecneunBaet otobpaxkeHue
3Ha4YeHUM u3MepaemMbiX napameTpoB C PaspsOHOCTbIO, yKa3aHHOW B
n.1.5.5.1 HacToALEero pykoBoacTea.

1.2.5. Takke pacxogomep obecnedmBaeT BbIBOL Pe3yfbTaTOB WU3MEPEHUS C
NOMOLLIbHO:

- YHMBEpCanbHOro BbIXoaa;
- NTOrMYECKOro BbIXOAA;

- nocnepoBatenbHbiX MHTEpdenco RS-485 nnn M-Bus, nnun no pagmoka-
Hany B AnanasoHe YyacTtoT 864 - 870 My (npoTtokon LoRaWAN);

- NFC-uHTepgeiica.
1.2.6. Pacxogomep obecneunBaeT xpaHeHne pesynbTaTtoB paboTbl B apxuBax:
- yacoBoM — 1440 3anucen (npeablaywmx Yacos) — 60 CyTOK;
- cyTo4HOM — 460 3anuncen (npeablayLmx CYyTOK);
- Meca4HOM — 48 3anucen (NpedblayLmx MecsiueB);
- XXypHane pexumos — o 1000 3anucen;
- XXypHane gencteuin nonb3oBatend — 8o 4000 3anucen.

CpoK COXpaHHOCTWN apXMBHOW N YCTAHOBOYHOW MHGOpMauUun B pac-
Xogomepe Npu OTKMKOYEHUN BHELLHEro NuTaHus He MmeHee 1 roga.

1.2.7. OnekTponuTaHue pacxogomepa obecneymBaeTcs OT BHELLUHEro UCTOYHU-
Ka MOCTOAHHOrO TOKa CTabunnanpoBaHHbIM Hanps>KeHMEM B AMana3oHe
oT 9 o 24,5 B ¢ ypoBHeM nynbcauun He 6onee +1,0 %.

MutaHne pacxogomepa ot cetn ~ 220 B 50 Ny obecneunBaetcsa ¢
MOMOLLIbIO UCTOYHWKA BTOpuMYHOro nutaHus (MBI1), noctaensiemoro no
3akasy ([MpunoxeHune X).

CpegHsass noTpebnsiemass MOLIHOCTb pacxogoMepa Npu BHELUHEM
nuTaHum — He 6onee 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 Bo3gyxa oT 5 go 50 °C, oTHocuTenbHasi BAaXHOCTb He
6onee 80 % npu Temnepatype go 35 °C, 6e3 koHaeHcaumm Bnarm);

- 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
npu 3akase. XapakTepuCTMKMN pacxogoMepa Co CTeneHblo 3awmnTbl IP67 n
IP68 npuBeneHbl B Tabn.3.

Tab6nuuya 3

HanmeHoBaHue napameTpa P67 IP68

1. Hannuue nHtepencos:
- M-Bus

- LoRa

- NFC

- RS-485

- UART

+l+ + + + +
1

Hanunumne XK 1 onTrUYeckom KHOMKK

2.
3. 3anueka koMnayHgoM BHyTpeHHero oobema Bl - +
4. BO3MOXXHOCTb M3MEHEHUS YPOBHSA JOCTyNa K yCTaHo-

+ -
BOYHbIM, KaJ'IVI6pOBO‘-IHbIM napameTpam

Ha obbekTe Ha npeanpusTUn-

5. HacTpoiika pacxogomepa
aKcnnyaraumm nsrotosurene

6. Hactporika LoRa moayns:
- NFC + -
- RS-485
- UART

+ +
1

7. JocTyn K apX1BHbBIM JaHHbIM:
- M-Bus

- LoRa

-NFC

- RS-485

+ + + +
+

+

1.2.9. BHewHui Bug n maccorabaputHble XapakTepUCTUMKN pacxogomMepa npu-
BeaeHbl B INpunoxeHun A.
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1.3. MeTponorn4yeckmne xapaktepucTuku

Mpeaenbl 4oNyckaeMo OTHOCUTENbHOW MOrpeLHOCT Npu u3Mepe-
HUW, UHOVKAUMW, PEerncTpauun, XpaHeHnM u nepegave pesynbTaToB U3-
MepeHus cpefHero o6beMHOro pacxoga, obbema XUaKocTV Npu NoGoMm
HanpaBfeHUN NOTOKa He NPeBbILAT AaHHbIX, NPUBEAEHHbIX B Tabn.4.

Ta6bnuua 4
dopmyna NOrpeLLHoOCTH ABCOMNOTHOE 3HAYEHNE
+1,0% npnv > 2,00 wm/c
0.1 +1,5%npnv>0,19 m/c
8:i(0,95+—’J +2,0% npuv>0,10 m/c
v 1+ 3,0 % npnv > 0,05 m/c
+4,0% npnv>0,033 m/c

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

CoctaB pacxogomepa npu NoctaBke — B COOTBETCTBMM C Tabn. 5.

Tabnuua 5

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
MacnopT 1
PykoBoacTBo no akcnnyatauum Mpum. 2

NMPUMEYAHNA:

1. Tunopasmep pacxogomepa, CTeneHb 3aliuTbl Npubopa, TemnepaTtypa

N3MEepPSIEMON KUOKOCTU, HanuMune wHAuKatopa, Tunbl WUHTEpdEencos
yCTaHaBMMBaOTCA NO 3aKkaay.

. JKcnnyaTaumMoHHasa OOKYMEHTaUMs U KapTbl 3aka3a Ha JaHHOe mnsgenve
N OPYryro npoaykumio, Bblinyckaemyto omupmon «B3anet», pasmelleHbl Ha
canTe no agpecy: www.vzljot.ru. KapTbl 3aka3a BbINOMHEHbI B ABYX UC-
NOSTHEHUSAX: AN pacXOAOMEPOB CO CTeneHblo 3awuTbl IP67 n co crtene-
Hbto 3aLwmnTbl |P6GS8.

Tam >xe pasmellieHo nporpammHoe obecneyeHue (IMO) «YHuBep-
calibHbIM NPOCMOTPLUMKY», BKIIOYaoLWas B CBOW coctas nporpammy «Mo-
HuTop YPCB-311» ans paboTbl ¢ npubopom no nocrneaoBaTtesibHOMY UH-
Tepcency RS-485. Kpome aToro, Ha camte pasMeLLEHO NPUITOXEHME
«NFC moHuTtop ana OC Android» (unu ewe «MoHutop YPCB-311») ans
paboThbl C pacxogoMepOM Mpu MOMOLLN CMapTdOoHa.

. Ona obecneyeHns cBaA3n npubopa C BHELIHUMMK YCTPOWCTBAMU MO MH-
Tepcency RS-485 no 3akady BO3MOXHa NocTtaBka agantepa CUrHanos
USB-RS-232/RS-485.

. Ona obecneyeHns cBaA3n npubopa C BHELWHUMMK YCTPOWCTBAMU MO MH-
Tepcpenncy UART no 3akasy BO3MOXHa MNocTaBka agantepa CuUrHanos
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 oTHOCUTCS K NpMGopaM BPEMS-MMMYNbCHOrO 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 30HAMPYHOLWME MMMNYIbChl, FeHEpMPYyeMble BTOPUYHBLIM

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

naA1
AN Y
N 4
~
c b
v \\\\
—_— | A—e—— AT N —— - D
\\:\\
N
\\\ c
S y
AN Dy
1 [
BN

Puc.1. Cxema nameputenbHOro y4yactka pacxogomepa.

1.5.13.

Y3C, nany4yaembin ogHum M3A, npoxoanT Yepes ABMXKYLLYHCS MO
Tpybonposoay Xnakoctb N BocrnpuHumaetca gpyrum MOA. Mpu gBuxe-
HUW XNOKOCTU NPOUCXOAUT CHOC YrbTPa3ByKOBOMW BOJSHbI, YTO MPMBOAUT
K M3BMEHEHUI0 BpeMeHu pacnpoctpaHeHus Y3C: no noToky Xnakoctn (oT
M3A1 k NMOA2) BpemMsi NPOXOXKAEHNA YMEHbBLLAETCSH, a NPOTMB NnoToka (0T
M3A2 k M3AL) — Bo3pacTtaeT. PasHocTb BpemeH npoxoxaeHna Y3C no
aKyCTMYeCKOMY TpakTy No M MpPOTMB NOTOKa Xuakoctu dT nponopumo-
HanbHa CKOPOCTU MOTOKa V W, cnegoBaTenbHO, 06beMHOMY pacxogy
xungrkoctu Q.

Tekyllee 3HayeHne pacxoga Q uaMmepsieTcs pacxodoMepoM Mpu BbiMor-
HEeHWUM YCNoBUs:

Q 2 QOTC,
rae Q orc — 3HaYeHMe pacxoda (HWXKHAS oTcedka), Mpy KOTOPOM B pacxo-
AOMepe M3MepeHHOe 3HayeHue pacxoda MNpuvpaBHMBAETCHA HyNo, npe-
KpalwiaeTcs HakonneHne obbema 1 Bblgaya UMMynbCOB Ha yHUBEpCarnb-
HOM BbIXOZ4e.

PekomeHaoyemoe 3HayeHWe HWKHEW OTCEYKM COOTBETCTBYET
HanMeHbLLeMY n3amepsieMoMy o6bemMHOMY pacxony (cm. Tabn.1).

Mpwn BbINONHEHUN ycnoBua Q > Qmax (rAe Qmax COOTBETCTBYET CKO-
poCTW NoToKa 5 M/C) nsmepeHne pacxoga npoaormKaeTcs, HO npekpaa-
€TCsl HaKonneHne n apxusmpoBaHme obbema, a Takke Bblgava MMMynb-
COB Ha yHMBepcasnbHOM Bbixoae. MeTponornyeckme xapakrepucTuku npu
9TOM He rapaHTUpyoTCS.
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1.5.2. YcTponcreo

CTpyKkTypHas cxema pacxogomepa
YPCB-311 npuBegeHa Ha puc.2.

«B3MMET MP» wucnonHeHus

BTopuuHbIl U3MepuUTenbHbIM Npeo6pa3soBartenb

Moaynb o6paboTku

McHITE ™| Mopyns RS-485 N > RS-485
MHAMKaTopa B TR g I
[ e i
WHpvkaTop ! Mopayne M-Bus I-—+—--1—-» M-Bus

-
KHonka |
|

NaVa VaVaVaps = L§Ra'

868 MI'y |
[N] > YHMBepcasnbHbIN BbIXOA,
>  Jlornyeckui BbIxon,
A A A
NFC-meTka
(=24B)
[ A y
| UcTtounuk |
BTOPUYHOTO - (Y .
At : g:) c<'() MepBUYHbIN
b c|l e npeobpasoBarenb
—T ~220B 50y pacxona

Puc.2a. CTpykTypHas cxema pacxogomepa co CTerneHbio 3awuThl |[P67.

BTopuuHbLIN n3MepuTenbHbIN NpeobpasoBarenb

Mogynb o6paboTku

»

RS-485

|

VaVa VaVaVale = L§Ra‘

I 868 MI'y |
»  YHMBepcanbHbIv BbIXO4
> Jlornyeckuin BbIXos
A A A
(=24B)
[ Y Y
| Uectounuk |
BTOPUYHOTO - .
nUTaHMs : (<,f> % MepBUYHbLIN
s b cC| | npeo6pasoBarenb
—T ~220B 50y pacxona
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Pacxogomep YPCB-311 coctouT 13 nepBuMYHOro npeobpasoBaTens
pacxoga (M) n BTopnyHoro nameputensHoro npeobpasosaTens.

MepBuYHLIA NpeobpasoBaTenb pacxoga npeacraBnseT cobon name-
PUTENbHbLIN Yy4acTOK C YCTaHOBIIEHHbIMW Ha Hem Asymsa [1OA (puc.A.1
MpunoxeHus A).

M3A paboTaloT B ABYX pexumMmax: U3ny4yeHusi, Korga npuxoasawimim ot
BTOPMYHOrO npeobpasoBaTensi 3neKTPU4EeCcKUA WMMNYMbCHbIN  CUrHan
npeobpasyeTcs B yrbTpa3ByKoBble KonebaHus, n npuema, Kkorga ynbTpa-
3BYyKOBble KonebaHust Xnakoctu npeobpasyoTca B COOTBETCTBYHOLLMN
3IEKTPUYECKUI CUrHar.

BTopuyHbIN n3meputenbHbINn NpeobpasoBaTenib COAEPXKUT MOAYIb
006paboTkK, BBLINONHALWMIA PYHKUUN M3MEpUTENs U BblMUCNUTENSH, a
Takke moaynb nHavkaumm. Mogyne 06paboTkm ynpaBnseT anekTpoaky-
CTMYECKMM 30HAMPOBaHMEM, obpabaTbiBaeT U3MepuTeribHble CUrHanbl,
noctynawwme ot MN3A, a Takke BbINOMHAET BTOPUYHYKO 00paboTky m3-
MepuTenbHOM MHpopMaumm n obecneymBaeT XpaHeHWe pesynbTaToB
N3MepeHni.

BHelwHne cBA3n pacxogomepa obecrneynBaroTCa C NMOMOLLBI UMe-
toLerocst Ha moayne obpaboTku yHMBEPCanbHOro U fIOrMYeCcKoro BbIXO-
[0B, a Takke yCTaHaBNMBaeMoro rno 3akasy Moayns nocnegosatenbHOro
nHTepgenca RS-485 nnbo moayna nHrepdenca M-Bus, nmbo mogyns
6ecnpoBogHoro nHTepderica craHgapTa LoRa.

M3meputenbHas MHGoOpMauus BbIBOAUTCA Ha rpadouyecKnin XXngko-
Kpuctannuyeckun nugmkatop (PKKW), pacnonoxeHHbln Ha Moayne UHau-
Kauun (Npu ero yctaHoBKE B pacxodoMep) U UMEILUA BCTPOEHHYHO
noaceetky. XKW obecneunBaetr BbiBOO [ABYX CTPOK andaBuUTHO-
UndpoBon UHGopMmauun npu 16 cumBonax B CTpoke. YNpaBneHue Bbl-
BOAOM MHopMaummn obecneynBaeTca ¢ NOMOLLBIO ONTUYECKOW KHOMKM,
pacrnonoXeHHOM Ha nuueson naHenu, psgom c XXKW. Kpome aTtoro, mo-
AyJb MHOMKauun komnnekrtyetca TpaHcnoHgepom NFC.

HacTtporka pacxogomepa nepesd BBOAOM B 3KChfyaTauml OcCy-
LLeCTBNAETCA C NOMOLLbBIO nepcoHansHoro komnbtoTepa (MK) no nHtep-
dency RS-485 vnu ¢ ncnonb3osaHnem agantepa «USB-3P».

1.5.3. YpoBHUM pgocTyna

1.5.3.1. B pacxogomepe npeaycMOTpeHbl TPU YPOBHA JOCTYNa K YCTAHOBOYHbIM U
KannbpoBOYHbIM NapameTpam.

YpoBHM gocTyna OTNNYarTCs BO3MOXHOCTAMU MO U3MEHEHMUIO yCTa-
HOBOYHbIX, KarnMbpOBOYHbIX NapamMeTpoB pacxogomepa n o603HavaTCca
kak pexxumbl PABOTA, CEPBUC u HACTPOWKA.

HasHayeHve pexumoB:

- HACTPOWKA — pexum HacTPONKMN 1 MOBEPKU;
- CEPBUC — pexum noaroToBKM K 3KCNyaTauum;
- PABOTA — akcnnyaTaumoHHbIN PeXUM (pexnMm nonb3oBaTtens).

Pexnmbl oTnu4arTcs ypoBHEM OOCTyna K MHopMauun 1 BO3MOX-
HOCTAMM MO M3MEHEHUIO YCTAaHOBOYHbLIX MapamMeTpoB pacxogomepa no
nHtepcercy RS-485.

Hanbonblummn Bo3mMoxHocTamMu obnagaeT pexxum HACTPOMKA. B
9TOM peXxume BO3MOXHa MOAUMMKaUUA BCEX YCTAHOBOYHbLIX NMapamert-
poB. HanmeHbLwnMn BO3MOXHOCTAMM obnagaet pexum PABOTA.
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MHanumpyemblin Ha aucnnee Habop napameTpoB He 3aBUCUT OT
YCTaHOBMEHHOIo pexuma paboThbl.
1.5.3.2. Pexxum paboTbl 3agaeTca KOMOMHaUnen Hanmuma / OTCyTCTBUSA 3aMblKa-
HUS C MOMOLLIbIO NMepeMbIYeK KOHTaKTHbIX nap J1 n J2, pacnonoXeHHbIX
Ha mogyne obpaboTkm (cm. puc.A.3 Mpunoxenunsa A).

CooTBeTcTBME KOMOMHaAUUKM pexumam paboTbl npuBeaeHO B Tabn.6,
rae « +» — Hannume 3amblkaHMs KOHTaAKTHOM napbl, @ « - » — OTCYTCTBUE

3aMblKaHUA.
Ta6bnuua 6
Pexnm paboTbl K?';TaKTHaﬂ na;; HasHauyeHue pexnma
PABOTA - - QkKcnnyaraums
CEPBUC - + MogroToBKa K aKchnyaTaumm
HACTPOWKA + - Hactponka

1.5.3.3. Pexkum PABOTA — aTO pexum akcnnyaTtauum pacxogomMepa Ha obbekTe.

B pexunme PABOTA nonb3oBatenb MMeeT BO3MOXHOCTb MpocMar-
puBaThb:

1. Mo nHaukaTopy: Tekywme gaty u Bpemsi, 3Ha4YeHUs namepsieMbiX napa-
MeTpoB (06beMHOro pacxoga, 06beMOB, HAKOMMEHHbLIX NPU MPSIMOM U
obpaTHOM HanpaBfeHuM NOTOKa, a Takke ux anrebpandeckon Cymmbl),
CTPOKY COCTOSIHUSI HELITAaTHbIX CUTyaL M U1 HOMepP BEPCUN NPOrPaMMHOro
obecneyenus (M10).

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

a) 3HayeHus M3MepsieMblX NapameTpoB: 00beMHOro pacxoga, 06bLemos,
HaKOMMEHHbIX NPy NPAMOM U O0BpaTHOM HamnpaBfeHuu NOTOKa, a Takke
nx anrebpanyeckom CyMMbl, CKOPOCTU OBWXKEHUS XUOKOCTU, TEKYLLYH
ckopocTb Y3C,;

0) cogep>xMmoe apxmBOB U XXypHana cobbITui;

B) KOH(bI/IpraLI,MOHHbIe napamMeTpbl: TEKYLLYIO OaTy U BpeMA, XapaKTepuctun-
KM YHMBEpPCarbHOro " yiorm4eckoro Bbixogos,

r) napameTpbl paboThbi:

- XapaKTepucTmkm obpaboTku curHana (MeanaHHoe ycpeaHeHue, apudgme-
TU4Yeckoe ycpeaHeHve v T.4.);

- NapamMeTpbl CBA3M No nHTepdency RS-485;
- BUAbl HELUTATHbIX CUTyaLUN.
3. No 6ecnpoBogHbLIM MHTEPhENCcam:

- no npotokonly LoORaWAN — HakonfieHHbIN 3a CyTkM 06beM B nutpax u
obuiee Bpems paboThbi;

- no npotokony NFC — Tekyuwiue gaHHble, CBEOEHUA O HeWTaTHbIX CUTya-
LUMSX U AaHHbIE NOCMeaHEeN 3anncu apxmBOB.

B pexume PABOTA nonb3oBatenib UMEET BO3MOXHOCTb U3MEHSATb
napamMmeTpbl CBA3M No MHTepdency RS-485 (ceteBon agpec npubopa,
ckopocTb obmeHa ot 1200 go 4800 Bopn), a Takke perynupoBaTtb KOH-
TpactHocTb XKW, Bpemsi ero paboTtbl n nepnoa oOHOBNEHUA MU3MEpPU-
TenbHOW NHopMaLnu.
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1.5.3.4. Pexxum CEPBUC — 310 pexxum nogroToBKM pacxogomepa K aKcnnyarta-
UMM Ha obbekTe.
B pexvme CEPBWC pgononHuTensHO (N0 OTHOLWIEHUIO K pexnmy PA-
BEOTA) no nocnegoBaTensHoMy UHTepdency RS-485 BO3MOXHO:

a) npocmaTpuBaTb:

- KOHcpurypaumio mameputenbHoro yyactka (6asa, oceBas 6asa, HOMU-
HanbHbIN guameTp);

- NapameTpbl HACTPOWKN Ha yNbTPa3BYKOBOW CUrHarT;
- 3HaYeHne CMeLLEeHNs Hyns 1 onorHuTenbHON 3aaepxkn Y3C.
6) N3MeHsTL:
- pexunmbl paboTbl MU NapameTpbl YHUBEPCAnbHOMO U JIOTMYECKOro BbIXO-
0B,
- eQUHULbI n3MepeHus pacxoaa (M3/4; n/MuH);
- oKa3aHnsa NpMBOpPHbIX YacoB.;
- pexunm nepexona NPUBOPHbBIX HaCcoB Ha «3MMHEE»/«NeTHee» Bpems;

- NapamMeTpbl HaCTPOMKN MHAMKaTopa n Habop oTobpakaemMbix napameT-
pOB.
B) 3anyckaTb npouenypy pacdeta koapdpuumeHta npeobpasoBaHus UnNu
BeCa MMnynbca Ang yHMBepcarsnbHOro BbiIXo4a.
1.5.3.5. B pexume HACTPOWMKA Bo3MOXHO NpocMaTpuBaTh U MOAMULMPOBATH
BCEe napameTpbl 6e3 WCKMoYeHMs, B TOM 4ucrie OBHynATb 3Ha4YyeHus
HaKOMMeHHbIX 06EMOB U COAEPXKNMOE apXMBOB.

Takke B pexume HACTPOWKA no nocnegosaTtensHOMy MHTepdeii-
cy RS-485 moxeT npon3sBoguTbCs 3anucb B NamaTb 3aBOLACKOrO HOMepa
npunbopa.

1.5.4. Perncrpauus pe3ynbtaToB paboThbl

1.5.4.1. Pe3ynbtatbl U3MEPEHUN U BbIYMCIIEHUI 3aMUCLIBAOTCA BO BHYTPEHHME
apXuBbl: YaCOBOW, CYTOYHbINA, MecsiYHbIN. CBeaeHust o rnybuHe apxnBoB
npuBegeHbl B N.1.2.6. [JoCcTyn K apXvMBHbIM aHHbIM BO3MOXEH MO WH-
Tepcencam RS-485, M-Bus, LoRa nnu NFC. [JaHHble MECAYHbIX apXu-
BOB AOCTYMHbI 4515 4TeHus no nHtepdency NFC.
YacoBomn, CyTOYHbIN U MECSYHbIA apXuBbl ABNAIOTCA LMKITUYECKUMN
N UMEKT OOUHAKOBYH CTPYKTypy. lNocne mncdepnaHusa rnybuHbl apxusa
COXpPaHEeHMe HOBOW apXMBHOW 3anucu nNpoucxoguT noBepx nepsou (no
BPEMEHU COXPaHEHNSA) apXMBHOW 3anuncu.
B kaxxgon 3anncu (orKCUpyroTca 3Ha4YeHnsa crnegyowmx napameTpos:
- V+ — cymMmmapHbIn 06beM Npu NPSIMOM HanpasfeHUN NOTOKa 3a MHTEpBan
apxvBupoBaHus, M3 (N);
- V- — cymMmapHbii 06bem npu o6paTHOM HanpaBfeHMM NMOTOKa 3a UHTEp-
Ban apxusuposaHus, M3 (n);
- HC — ko HewTaTHONM cUTyauuK;
- Bpema HC — cymmapHoe BpeMs, B Te4EHUE KOTOPOro He NpOoMCXoanno
HakonneHmne o6 bEMOB B apXuB;
- BpemMs HapaboTKM — Bpemsi HApaboTKM 3a MHTEpPBa apXMBUPOBaHUSI.

16

// B3/ET



1.5.4.2. 'ameHeHne pexuma paboTbl Npnbopa CoOAepKNTCA B XKypHane pexumos,
KOTOpbIK MOXeT cogepxaTtb o 1000 sanucen.

B kaxxgown 3anucu xypHana pexmmoB (pukcupyeTtcs:
- NOPSAJKOBbLI HOMEP 3anucy;
- HAMUMEHOBaHMe YCTaHOBMEHHOIO pexnma paboTsbl npnbopa;
- Aata 1 BpeMsi yCTaHOBKU pexunMma.

1.5.4.3. Pacxogomep nMMeeT 3allUMLLEeHHbIN XypHan AeucTBun nonb3osaTtens. B
9TOM XypHare OUKCUPYIOTCS U3MEHEHUA BCEX NapamMeTpoB, 3a UCKIIO-
YEHMEM HaCTPOeK MHTepeNnca CBsA3M U HACTPOEK UHAMKALWUKU, a Takke
CcO34alTCa 3an1Mcun Npyu U3MEHeHUn aatbl/BpeMeHn B npubope n npu ob-
HOBMNEHUM BCTPOEHHOIO NPorpaMmMHoro obecneyeHus.

KypHan pencteun nonb3oBaTtena nmeet pasmep 4000 sanucen u
ABNSAETCSA He nepesanucbiBaemMbiM. [Mpu ero 3anonHeHUn ganbHenwas
MOAMMUKaLNA HACTPOEYHbIX U KanmbpoBOYHbLIX NapamMeTpoB (T.e. BCEX,
KpOME HacCTpOeK CBA3M M MHAWKAUWUK) CTAHOBUTCH HEBO3MOXHOW: MNpu
nonbiTke 3anucu no npotokony ModBus npmnbop Bo3BpallaeT cooblue-
Hue ¢ kogom 4 («Owmnbka goctyna).

3anncb B XKypHane OeWCTBUA MNONb3oBaTeNs MMEET CreayloLlnm
dopmar:

- BpeMs omkcaumm cobbiTUsi MO BCTPOEHHbLIM Yacam pearnibHOro BpeMeHU B
UNIX-dpopmaTte ¢ TOYHOCTbIO 40 CEeKyHAb!;

- naeHTudmkaTop Mogmcunumpyemoro napameTpa;

- 3Ha4YeHne napameTpa nepes U3MeHeHNeM;

- 3Ha4YeHMe napameTpa nocne U3MeHeHus.

3anucu xypHana cobbiTU OOCTYMHbI Afs1 YTEHUSA MO MNPOTOKOSY
ModBus B ntobom pexume paboTbl npubopa C MOMOLLBID CEPBUCHOM
nporpammel «lporpaMmma YTeHUs XXypHanoB 4eNCTBUIN NOMb3oBaTenemy.
1.5.5. BbiBOA nHcpopmaumu
1.5.5.1. 2Kngkokpmnctannmyeckmum nHgmkaTop

lMepeyeHb NapameTpoB, KOTOpbLIE BbIBOASATCHA HAa MHAMKATOP pacxo-
aomepa (npuy ero Hanudnn), NpuBeAeH B Tabn.7.
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Tabnuua 7

O06o3Have- H En. nsmepenuns Kon-Bo 3HakoB nHAMKaummn
anmMeHoBaHue napameTpa
Hue (popmar) uenas Yyactb | ApobH. YacTb
Bpemsa | Tekyulee Bpems = XX:XX
OaTta Tekywaa gata XX XX XX
0 Tekylwiee 3Ha4yeHne o6 bEMHOro pac- M3/, n/MUH 10 4 4
Xoda C y4eTOM HanpasfeHus noToka
Vi O6bem npsamoro notoka (HapacTa- M2, 1 109 4
tOLLIM UTOroM)
V- O6bem obpaTtHOro noToka M2, 109 4
(HapacTaroLwmm NTorom)
SV CyMmapHbI 06bem M2, 1 109 4
(HapacTaloLwumM NTOrom)
HC Ctpoka coctogHma | ——————
Tp O6uiee Bpemsa HapaboTkM XXX:XX 4:m 3 2
T6 Bpems 6e3aBapuiiHon paboThl XXX: XX 4:m 3 2
K1 X XXXXXX
P1 KannubpoBo4yHbie -XXXXXXX 1 6
K2 KoahpnLUneHTbI X XXXXXX
P2 X XXXXXX
B3NET
YPCB
YPCB-31X
no Howmep Bepcum N0 78.00.20.08
CRC KoHTponbHasa cymma MO 0xA8D9
NMPUMEYAHUNA:

1. 3HayeHne pacxoga nNpm obpaTHOM HanpaBfeHMM NMOTOKA, a Takke OoTpu-

uaTenbHble 3Ha4YeHUs CyMMapHOro oobema n obbema obpaTHOro noToka
NHOMLUMPYHOTCHA CO 3HAKOM MUHYC.

. CymmapHbIn 06bem onpegenseTcs Kak cyMma o0beMoB, HAKOMMEHHbIX
npu NpAMOM (MOMOXUTENbHOM) U obpaTHOM (OTpuUaTeENbHOM) Hanpas-
NEHNsIX NOTOKa, C y4eTOM 3HaKa HanpaBfeHns NOTOKa.

3. MepenonHeHne cyeTuynMKoB HacTynaeT, ecnu V > 2x10° m3. MNocne nepe-

NOSTHEHMS CHETYMKA MHAMKALMNA NPOLOSMKAETCH C HYNIEBOrO 3HAYEHUS.

B pexxumax CEPBUC un HACTPOWKA WHAWKATOP BKITHOYEH NMOCTOSIH-
HO. B pexume PABOTA wnHOukauusi BKAOYAETCA MO HaXaTUH KHOMKM.
Ecnn KHONKY NOBTOPHO HE HaxXuMmarnu, TO NPOUCXOAUT BbIKIOYEHNE UH-
AVKauum Yepes MHTepBan BPEMEHW, 3a4aBaEeMbll Kak 3HadeHne napa-
meTpa Bpemsa pabotbl, Ha Bknagke CepBuc nporpammbl «MoHUTOpP
YPCB-311».

MepeknoyeHne uHanKauMm napameTpoB, NPUBEOAEHHbIX B Tabn.7,
NPOM3BOAUTCS MO KOSbLy C NMOMOLLbLIO NocredoBaTeNbHbIX HaXaTuh Ha
KHOMKY, pacrnofioXXeHHY0 Ha nMueBon naHenu npmbopa.

NMPUMEYAHME. Ncnonb3oBaHne ONTUYECKOW KHOMKU MMEET crneay-
toLme oCobeHHOCTH:

- KHOMKa paboTaeT «MeaneHHo», T.e. ee KacaHne OOMMKHO AnMTbesa bonee
1 cekyHAbl;
- KHOMKa cpabaTbiBaeT Npu OTBEAEHUN NarnbLa.
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1.5.5.2. MnTepdenc RS-485

MocnepoBaTtenbHbIN MHTEPpdenc RS-485 nossonseTt cuntbiBaTh U3-
MEPUTENbHYIO, apXMBHYIO, YCTAHOBOYHYKO U ANArHOCTUYECKYID WHAOP-
Mauuo, mogmuumpoBaTb YCTaHOBOYHbIE NapamMeTpbl. VIHTepdenc RS-
485 nopgaepxwmnaeT npotokost ModBus (RTU ModBus 1 ASCIlI ModBus),
NPUHATBIN B KA4YeCcTBe CTaH4apTHOro B npubopax dmpmbl «B3neTy.

NHTepdenc RS-485 obecneymBaeT cBs3b Mo kabento B rpynne u3
HECKONbKMX abOHEHTOB, OAHMM M3 KOTOPbIX MOXeT ObiTb MK, npu anuHe
INMHUK CBSA3K 0 25 M.

MoakntoyeHne agantepa cotoBon cessm ACCB-030, ACCB-030 2.0
K MHTepdency oanHoYHoro npmbopa nnn K nMHMM CBA3W rpynnbl Npubo-
poOB [JaeT BO3MOXHOCTb NnepefaBaTb UHOPMAaLMIO MO KaHany COTOBOW
CBS3U, B TOM yucrie n B HTepHeT.

Mcnonb3yst kaHan COTOBOM CBSAA3WM MOXHO Ha 6ase nporpamMmHOro
komnnekca «B3JIET CIl» opraHu3oBblBaTb OUCMETYEPCKYH CeTb AJ1S
MHOMMX OANHOYHbLIX U TPynn NPUBOPOB Kak OAHOTUMHBIX, TaK N Pa3HOTUM-
HbIX MO HA3HaAYeHUHO.

Mpn BbINyCKe M3 NPOM3BOACTBA B pacxogoMep 3anunchbiBaeTcs ceTe-
Bon agpec — 1. Ncnonb3ya nepekntoyatenn SK1 n SK2 Ha mogyne wH-
Tepcenca (cm. puc.A.3), MOXXHO U3MEHUTbL cCeTeBOW agpec npubopa B
cooTBeTCTBUM C Tabn.8.

Ta6bnuua 8
INonoxeHwe nepeknyaTenemn CeTeBoii anpec
SK1 SK2
1 2 2
2 1 3
1 1 4

Mpn ycTtaHoBKe 0BoOMX MepeknyaTenen B NonoXxeHne 2 no UHTep-
dency MOXHO YyCTaHOBUTb NOOOW ceTeBon agpec npubopa (ot 1 go
255). CkopocTtb obmeHa no nHtepdency RS-485 un npoune napameTpsbl
CBS131 yCTaHaBNMBAOTCSA NPOrpaMmMHo.

1.5.5.3. HTepgenc M-Bus

UHTepdenc M-Bus cooTtBeTcTByeT ctaHgapTty EH 13757. UHTep-
denc No3BonsaeT cUNTbIBaTb U3MEPEHHbIE AaHHbIEe, TakMe Kak: TEeKYLLUN
pacxof, HaKOMMeHHble NPAMON, 0BpaTHLIN U CyMMapHbIi 06beMbI, Bpe-
M HapaboTKu, a Takke Hannyme HewTaTHbIX CUTyauui nog HoMepamu
1...3 (cM. Tabn.10).

Mo ymonyaHunio B pacxogomMepe yCTaHOBIEHbl ceTeBon agpec — 1,
ckopocTb obmeHa — 2400 6opa. MNMoakntoyeHne nHTepenca Npon3BoanT-
Cs NO ABYM NpoOBOAaAM, NOSMISAPHOCTb MOAKMYEHUA He BakHa. CKOpOCTb
obmeHa no nHTepdercy M-Bus ycTaHaBnmMBaeTCca NpOrpamMmMHoO.

BHUMAHMUE! Hedonycmumo anekmponumaHue pacxodomepa u
M-Bus Mmodema om oOHO20 UCMOYHUKa nNumMaHusl.
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1.5.5.4. becnpoBogHoun nHTepgenc LoRa (npotokon LoRaWAN)
BecnpoBoaHon nHtepenc no npotokony LoRaWAN ¢ ycTaHoBreH-
HOW NepuoanYHOCTbI0 OTNPaBnseT AaHHble Ha 6a3oByH CTaHUMIO (Cho-
cob aktmBauus npudopa — ABP, nm6o OTAA) B 4aCTOTHOM guana3oHe
RUB868.
CTpykTypa Tenerpammbl NnpuBeaeHa Ha cante www.vzljot.ru.

MapameTpbl, obecneuynBarolime HaACTPOWKY CBSA3M MO MPOTOKOMY
LoRaWAN MOXHO cumTbiBaTb U HacTpamBaTb C MOMOLLBIO MPUITOXKEHUS
NFC monutop ana OC Android, pasgen 6 HacTosilero pykoBoAacTea no
aKcnnyaTauum.,

1.5.5.5. TpaHcnoHaep 6nvxkHero paanyca aenctemst NFC

Pacxogomep ocHawaetca NFC-MeTKoW, ycTaHaBnMBaeMoW Ha Mo-
Ayne nHaukKaumm, 4To no3BONSEeT CYMTbIBATb TEKYLLME U3MEPEHHbIE 3HA-
YeHus pacxoda M HacTpoeudHble AaHHble. CuYnTbiBaHME BO3MOXHO C UC-
nonb3oBaHnem cmaptdoHa Ha 6asze OC Android, noggepXuBatroLlero
TexHonormio NFC, Ha koTopom yctaHoBneHo MO «Monutop YPCB-311»
(npunoxexne «NFC moHutop ana OC Android»).

OnucaHue wncnonb3oBaHus cmaptdoHa ana pabotel ¢ npubopom
npuBedeHO B pasgene 6 HacTosIWero pykoBOACTBa MO AKChnyaTauum

1.5.5.6. YHuBepcanbHbI BbIXOS,.

Pacxogomep vMMeeT ranbBaHUMYECKM HepasBsi3aHHbIA YHMBEpPCanb-
HbI/ BbIXO4, KOTOPbIN MOXET paboTaTb B YACTOTHOM, UMMYMbCHOM U f0-
TMYECKOM peXnmax.

HasHadeHns yHMBepcarnbHOro BbIxoda, pexumbl paboTbl, napameT-
pbl BbIXOOHbIX CUrHANoOB, a Takke OTKMYEHME BbIXxo4a 3agarTca Npo-
rpPaMMHbIMK yCTaHOBKaMn. BO3MOXHbIe 3Ha4YeHWsa YCTaHOBOK Ans pas-
NNYHBIX peXMMoB paboTbl NpueeaeHbl B Tabn.B.4 MNMpunoxeHus B.

Cxema OKOHeEYHOro kackaga Bbixoda WM onucaHue ero paboTbl npu-
BeAeHb! B MNpunoxeHun b.

4 B 4yacTtoTHOM pexume paboTbl HAa OTKPbITbIA BbIXOL BblOAETCHA
MMNYNbCHasa nocrnegoBaTeflbHOCTL TUNa «MeaHAap», YacTtoTa crefoBa-
HMUS KOTOPOW NpornopunoHanbHa TekylweMy 3HadyeHuto pacxopa. Bos-
MOXHO MaclTabupoBaHme paboTbl 4YaCTOTHOrO BbIXxoda MyTeM Mpo-
rPaMMHOM YCTAHOBKM 3HAY€HUS MakCMMarbHOW 4acToTbl paboThbl BbIXO-
Aa MakcummanbHasa 4actoTta, nubo koadduumeHTa npeobpasoBaHus
Bbixoga Koacdh. npeobpaszoBaHus, a Takke HUKHErO M BEPXHEro nopo-
roBbIX 3HauyeHun pacxoga HwxHun nopor Q n BepxHun nopor Q, cooT-
BETCTBYOLLMX YacToTe cnegoBaHus 0 'y M MakcumanbHOW YacToTe Co-
OTBETCTBEHHO.

MakcnmanbHO BO3MOXHOE 3HayeHue napameTtpa MakcumanbHas
yacTtoTta — 1000 'y B pexxume HACTPOWKA un 10 I'y B pexxumax PABO-
TA n CEPBUC.

MapameTp ABapuiHas 4YacToTa — 4acToTa CrnefoBaHUA UMMYIbC-
HOW nocnepfosaTtenbHocTn (He 6onee 10 u), koTopas 6yaet popmupo-
BaTbCs Ha BbIXOA4e B Cnyyae, eCnn U3MepeHHOe 3HaYeHne pacxona npe-
BblLLaeT 3Ha4YeHne Qmax 4N gaHHoro DN pacxogomepa. 3agaHHoe 3Ha-
YyeHne napameTpa ABapuMHasi YacToTa JOMKHO OblTb HE MeHblue 3a-
AaHHOro 3Ha4yeHus napameTtpa MakcumanbHas YacTtoTa. [1na oTknove-
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HUSA PYHKUMN POPMUMPOBAHNS HA BbIXOAE aBapUMHOW YacToTbl HEOOXO-
AMMO 3aaTb 3HavyeHne napameTpa ABapunHasa vyactoTta, pasHoe 0 L.

€ B viMnynbCHOM pexmnme paboThbl HA OTKPbITbIA BbIXOM, KaXayHo ce-
KyHOY BblAaeTcs navka MMMynbCoB, KONMMYECTBO KOTOPbLIX C y4eTOM na-
pameTpa Bec mmnynbca cooTBeTCTBYyeT 3Ha4YeHU0 obbema, n3mMepeH-
HOMY 3a npegblaywyto cekyHay. MakcumanbHO BO3MOXHasi 4vacTtoTa
crnegoBaHMs MMMNYNbCOB B nadke tmna «meangp» — 1000 Ny B pexume
HACTPOWKA 1 10 'y B pexxumax PABOTA n CEPBUC.

€ [1na npaBunbHon paboTbl YHMBEPCANbHOIO BbIXO4A B pacxopo-
Mepe npegycMoTpeHa npoueaypa aBToMaTU4eCKoro pacyeTa napameTpa
Koad. npeoGpasoBaHua (Mmn/m3) B 4acTOTHOM pexume U napameTpa
Bec umnynbsca (M3/umn) B UMNYNbCHOM PeXuUMe.

Pacuet napametpa Koad. npeobpasoBaHusa npomsBoguTcs Mo 3a-
AaHHbIM MOnb3oBaTeneM 3HavyeHusiM napameTpoB HuxkHumM nopor Q,
BepxHuu nopor Q n MakcumanbHas 4acToTa, pacyeTt napameTpa Bec
uMmnynbca — no 3agaHHbIM 3HadYeHusM BepxHun nopor Q u lMepuop
MMnynbca B JuanasoHe:

- 0T 1 go 1000 mc — ansa pexuma HACTPOWIKA;

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

€ B norvyeckom pexumMe Ha BbIXoAe Hanuvyuto cobblTus (Mnu ero
onpeaeneHHoOMY COCTOSIHUIO) COOTBETCTBYET OAWMH YPOBEHb dNeKTpude-
CKOro CuUrHana Ha Bbixofe, a OTCYTCTBMIO COBbLITUSA (MM UHOMY €ero Co-
CTOSIHUIO) — APYron ypoBEeHb curHana.

MporpammHO Ansa Bbixoga B NOOGOM pexume paboTbl yCTaHOBKOWM
3HayeHus Bbicokun nnn HU3knm 3agaeTcs akTUBHLIN YPOBEHb CUrHana
(AKTMBHbIN YPOBEHb), T.€. YPOBEHb CUrHaNa, COOTBETCTBYIOLLNA Hanu-
4o MMNyrnbca (cobbiTuA). AnekTpudeckne napameTpbl YpOBHEN curHana
yKkasaHbl B [1punoxeHum b.

BHUMAHME! Tlpu pabome pacxodomepa e cocmaee mennsio-
cdyemyukos «B3JIET TCP-M» pekomeHAyemcsi ucrosib3oeamb UM-
nNyJIbCHbIU pexxumMm pabombl yHUBepCcaslbHO20 8bIX00a.

Mpn BbINYCKE M3 NPOM3BOLCTBA YCTaHaBMAMBAKOTCA TUMOBbIE 3Ha4Ye-
HUA NapamMeTpoB paboTbl yHMBEPCANbHOIO BbIXOAA: TUM — UMMYIIbCHbIN,
pexuMm paboTbl — MACCMBHLIWM, BEC UMMyNbca — B 3aBUCUMOCTM OT DN
pacxogomepa B COOTBETCTBUM C Tabn.2.

1.5.5.7. Jlornyecknn Bbixopn,

Pacxogomep wnmeeT ranbBaHMYECKM HepasBs3aHHbIN FOrMYecKuin
BbIxoq. Pexnmbl paboTbl, napamMeTpbl U 3NEKTPUYECKNE XapaKTEPUCTUKM
NOrMYEecKoro BbIXO4a aHanornyHbl pexmmam paboTbl, napameTpam u
3NIEKTPUYECKMM XapaKTEPUCTUKAM YHUBEPCANbHOro BbiIXO4a B noruvye-
CKOM pexume.

21

// B3/ET



1.6. KOHCTpYyKUMA pacxogomepa

1.6.1.

1.6.2.

1.6.3.

1.6.4.

1.6.6.

MepBnYHLIM NpeobpasoBaTenlb pacxofa U BTOPUYHbBIA U3MEPUTESbHbLIN
npeobpasoBaTenib COCTaBNAT €4uHbIN KOHCTPYKTUB (CM. puc.A.1 lMpu-
noxeHus A).

N3mepuTtenbHbii yyacTtok (MY) nepBmyHoro npeobpasoBaTenst naro-
TOBMEH U3 MeTanna n umeet natpybkm no 6okam gns yctaHoku MOA.
Topubl n3ameputenbHoro ydactka NI cHabxeHbl pnaHuamu ans npuco-
€[VHEHMA K OTBETHbIM dhriaHuam Tpybonposoaa.

Kopnyc BTOpuyHOro npeobpasoBatens umeet popmy NpAMOYrosb-
HOro napannenenunena, KOTOPbIA CBepXy 3aKpbiBA€TCHA KPbILLKOW,
ckpennsaemon ¢ kopnycom Bl BuHTamun. Kopnyc BTopmnyHoro npeobpaso-
BaTeNs C KPbILKOW N3roTaBfMBalOTCA U3 BbICOKONPOYHOrO niiacTuka.

Mcnonb3yemble B pacxogomMepe BpesHble MNM3A nmeroT UnnuHapuYeckyro
dopMy U yCTaHaBNUBAKOTCA B NATPYOKN U3MEPUTESNBHOIO y4yacTka Takum
obpasom, 4To nx nsnyyaruwas TopueBas NIIOCKOCTb KOHTAKTUPYET C KOH-
Tponupyemon xuakocTtbto. [octaBnaemble B coctase [N MN3A paccum-
TaHbl Ha gasneHue ao 2,5 Mla.

M3A n BTOpMYHbLIM NpeobpasoBaTernb COeQUHSATCA Mexay cobou
kabensamn cessn. [na 3awmTbl kKabenen ot obpbiBa OHU 3aKPbIThbl Creuu-
anbHbIMU KOXyXaMu.

BTopuyHbin npeobpasoBaTtenb ycTaHaBNMBaeTCA HENOCPELCTBEHHO Ha
N3MepUTESNbHbIN y4acToOK pacxogomepa. [Nnata moayna obpaboTkn pas-
MeLllaeTca B KOpnyce BTOPMYHOro npeobpasoBaTens, a nnata mogyns
NHOnKaumm (Npy ee Hanuuum B ucnonHeHum IP67) ¢ nHankatopom, ontu-
yeckon kHonkon u NFC-uHTepdgerncom — B npo3padHon Kpbiwke Bl (nu-
ueBon naHenu). Mexagy cobOM OHM COEOUHSIITCH CUrHASbHbIM LUNEen-

doom.

Beog kabenen nutaHMa M CBA3N OCYLLECTBNSETCS 4epe3 [Ba Ka-
GenbHbIX repMoBBOAa TMnopasmepa Pg7, npegHasHa4veHHbIX Ansa kabe-
newn Kpyrroro cevyeHuns HapyxHolM anametpom ot 3,0 o 6,5 mm.
BTopuyHbIn nNpeobpasoBaTtenlb pacxoAOMEPOB CO CTEMEHbK 3aLUUThI
IP68 nocne MoHTaxa kabena nHTepdenca n yHuBepcasibHOro BbIXoAa
MOSTHOCTbIO 3anuBaeTcs koMnayHOoM. KOHCTpykums npubopa Hepasbop-
Has.

BHewHun BMAa pacxogomepa MOXET OTnmMyaTbCs OT NPUBEOEHHOrO B
MpunoxeHun A 6e3 n3MeHeHns1 aKCnnyaTaunNoHHbIX U METPONOMMYECKMX
XapaKTEePUCTUK.
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1.7. MapkupoBKa n nnombupoBaHue

1.7.1. MapkupoBka Ha nuueson naHenu Bl (puc.3) cogepxmt ob6o3HayeHue un

HauMeHOBaHWe pacxodomepa, TOBapHbIA 3HAK W3rOTOBUTENS, 3HakK
yTBEPXOEHUS TuMa cpeactBa M3MepeHus, 3Hak obpalleHusi Ha pblHKe
rocygapctB — 4YIeHOB TaMOXEHHOro Cok3a, a Takke 3HaK OCHalleHus
NFC-meTkon. Kpome aTOro, Ha OTAEenbHbIX LWUMbAUKaxX MapKupyetcs
MakcumaribHasi TemnepaTtypa UaMepsaemMomn XUOKOCTU, HanpskeHue nu-
TaHua n Tunopasmep (DN) pacxogomepa.

Puc.3. Bua MmapkupoBKM Ha nuueBOn NaHenun pacxogomepa.

1.7.2.

1.7.3.

1.7.4.

Ha Topue kopnyca Bl mapkupoBaH repmoBBoA Kabens nutaHna =24
B (puc.A.1). Ha npoTMBONOMOXHOM TOpue Kopnyca 3akpenfeH WnibauK
C 3aBOACKMM HOMEPOM pacxogomepa.

Ha nepBuyHOM npeobpasoBaTene CTPenkon ykasblBaeTCsi Hanpas-
NeHne «nNpsAMOoro» MoTokKa XWAOKOCTKU, a Takke Mapkupyetca DN pacxo-
aomMepa n makcumanbHoe gasneHue B Tpybonposoge PN (puc.A.1).

Mocne noBepkn pacxogomMmepa NomMoupyeTcsl KOHTakTHasa napa J1 pas-
pelweHns Moanukaumm KanmbpoBOYHbLIX NapameTpoB. Takke nnomoéu-
PYHOTCS BUHTbI KpEMMeHUs 3alinTHOM KpbIWKKU Mogyna obpaboTkm nnom-
6on 3aBoga-mnsrorosutens (puc.A.3).

B pacxogomepe co cteneHblo 3awuThl IP67 KoOHTakTHaa napa J2 paspe-
LEeHMA MoauduKaumm CEepBUCHBIX NapamMeTpoB MOXET OblTb onfiomou-
poBaHa nocrie NpoBeaeHnst NyCKoHanago4vHbix pabot (puc.A.3).

Kpome TOro, ang 3awuTbl OT HECAHKLUMOHMPOBAHHOIO AOCTyna npuv

TPaHCMNOPTMPOBKE, XPaAHEHUM UMW JKCNyaTaumm MoxeT ObiTb onnombu-
poBaHa Kpblllka BTOPUYHOro npeobpasoBatenss ABYMS HaBECHLbIMU
nnombamu (puc.A.2).
[Mocne noBepku 1 NNOMOMPOBKM KOHTaKTHbIX nap Moamdurkaumm kanmob-
POBOYHbIX N CEPBUCHBIX MAapaMeTpoOB pacxogomMepa Co CTEeNeHb 3alu-
Tbl IP68 npon3BoanTcsa 3anveka KOMNayHAOM BHyTpeHHero obbema BTO-
pU4HOro npeobpasosaTtens
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2. ICNONb30OBAHUE NO HASHAYEHUIO

2.1. AkcnnyaTauMoHHbIe OrpaHu4YeHunsn

2.1.1. 3KCI'IJ'IyaTaLI,VIFI pacxogomepa AOOJKHa npoun3BoaunTbCA B YCIIOBUAX BO3-

2.1.2.

2.1.3.

2.1.4.

2.1.5.

2.1.6.

2.1.7.

AENCTBYOLWNX (DaKTOPOB W MapaMeTpoB KOHTPONUPYEMOW cpenbl, He
npeBbILaLWLMX A0NYCTUMbIX 3HAYEHUI, OTOBOPEHHbIX B 3KCMNIyaTaLMOH-
HOW OOKYMeHTauuu.

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

TovHasa n HagexHasa paboTa pacxogomepa obecnednmBaeTcs Npu BbINOS-
HeHun B MecTe ycTaHoBku I cnegyowmx ycrnosui:

AaBreHne XnakocTn B TpybonpoBoAE U peXMMbl €ro aKcnnyaTauum mc-
KntoyatT razoobpasoBaHne n/unu ckonneHue rasa (Bosgyxa);

BHYyTpeHHM obbem WY B npouecce paboTbl gormkeH 6bITb BeCb 3anorsi-
HEH XXNOKOCTbIO;

Hanuuns B Tpybornposoge A0 M nocre pacxogoMepa NPsSMOSIMHENHbIX
y4yacTKoOB cooTBeTcTBYyloLWwen aAnuHel ¢ DN, paBHbiIM DN nsmeputensHoro
yyacTtka. [psMonuHenHble y4acTKM He OOSKHbl codepXaTb YCTPOUCTB
NN 9NEMEHTOB KOHCTPYKLWK, BbI3blBAOLMX U3MEHEHUE CTPYKTYpbI MO-
TOKa >XWUOKOCTMW.

Tun 1 cocTaB KOHTPONMPYEMOWN XMAKOCTM (HanMyMe U KOHLEHTpauus
B3BECEMN, NOCTOPOHHUX XUOKOCTEWN W T.M.), PEXUM paboTbl U COCTOSHUE
TpybonpoBoaa He AOMKHbLI NPUBOAUTD K MOSIBIIEHWUIO KOPPO3UU U/Mnn oT-
NOXEHWI, BNUSIOWMX Ha paboTocnocoBHOCTL M METPOSorMyeckne xa-
paKTEpPUCTUKN pacxogomepa.

MoHTax pacxogomMmepa Ha o6bekTe AOMKEH ObiTb BbINOMHEH B COOTBET-
CTBMU C pa3genom «MoHTax pacxogomMepa» HaCTOsILLEero pykoBoacTea.

MonHuesawmta obbekta pasmeLlieHnss npubopa, BbINONIHEHHAsS B COOT-
BETCTBUN C «MHCTpyKUMEn no yCTPONCTBY MOSTHUE3ALLNTbI 34aHUN, CO-
OPY)XEHUIA U MNPOMbILWIIEHHBLIX KOMMYHUKauun»y CO153-34.21.122-2003,
npegoxpaHseT npubop OT BbIXoA4a M3 CTPOSI MPU HaNUYUM MOSTHUEBLIX
paspsaos.

TpeboBaHus K yCnoBmUAM aKcnnyaTaumm 1 BbIBOPY MecTa MOHTaxa, npu-
BEJEHHbIE B HACTOSLLEN 3KCNIyaTaunoHHOMW AOKYMEHTALMUN, YYNTbIBAIOT
Hanbonee TUNUYHbIE (PaKTOpPbI, BAMSIOLWME Ha paboTy pacxogomepa.

Ha obbekTe akcnnyaTauum MoryT CyLlecTBOBaTb UMM BO3HWUKHYTbL B
npouecce ero akcnnyatauum akTopbl, HE nopgarolimMecss npensapu-
TenbHOMY NMPOrHO3Yy, OLEHKe WM NPOBEpPKe M KOTopble NPOU3BOAUTENb
He MOr y4ecTb nNpu paspaboTke.

B cnyyae nposiBrneHus nogo6HbIX hakTOpoB creayeT yCTpaHuTb MX
UM HaWTU UHOE MECTO 3KCnnyaTauuw, rae AaHHble akTopbl OTCYT-
CTBYIOT UM He OKa3blBalOT BNUSIHMS Ha paboTy nsgenusi.
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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,

N3yYMBLUNIA 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 npoBeaeHun paboT ¢ pacxogoMepoOM OnacHbIMKM pakTopammn SBNSA-

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);

- Opyrne onacHble akTopbl, CBsiI3aHHbIE 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 MOHTaxy, NyckoOHanagke Uin pemMoHTYy pacxopno-

Mepa 3anpeLlaeTcs:

- MPOM3BOAUTL MOAKMIOYEHUA K pacxofoMepy, MepeKkntoveHna pexnMon
paboTbl NPX BKMOYEHHOM MUTaHUM,

- NPOM3BOAUTL OEMOHTaX pacxogomepa u3 Tpybonposogda A0 MOSIHOMo
CHATUA OaBneHust Ha yyacTke Tpybonposopa, rge npoussogatca pabo-
Thl;

- UCNOSb30BaTb ANEKTPONPUOOPbLI U ANEKTPOUHCTPYMEHTLI 6e3 noaknoye-
HUS MX KOPNYCOB K Marnuctpanu 3aliMTHOro 3a3eMrieHusi, a Takke ucC-
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-
puuaTenbHOW Temnepatype U BHECEHWA ero B MOMELLEHME C MONOXU-
TenbHOM TemnepaTypoun Bo nsbexaHue KoHaeHcaumn Brarm Heobxoanmo
BblAepXXaTb pacxoaoMep B yNakoBKe HE MeHee 3-X 4acoB.

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

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:

- JaBrEeHMEe XUOKOCTU U PeXuMbl 3KCnnyaTaumm TpybonpoBoga 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.

MM gonyckaeTcss MOHTUPOBATb B FOPU3OHTAalNbHbLIN, BEPTUKaNbHbIN
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 HWXKHUI y4acToK Tpybonposoaa.

Puc.4. PekomeHayemble mecta yctaHoBkuM IMIM pacxogomepa.

NMPUMEYAHME. B cnyvyae HEBO3MOXHOCTM YCTAHOBKW pacxogome-
pa B pekOMeHAyeMbIX MeCTax AonyckaeTcs MOHTaX npubopa B BEPXHEW
Touke TpybonpoBoga. pu 3aToM HeobxoaMma ycTaHOBKa BO34YLLHOrO
KnanaHa (BO3QyxXOOTBOAYMKA) B TOYKE, HAXOASLENCsl Bbille BEPXHEWN
TOYKM NPOTOYHOW YacTU pacxogomepa, Hanpumep, B paclUMPEHUN Tpy-
bonpoBoaa.

BHUMAHMUE! Heobxodumo csedumb 3a UCMPaBHOCMbLIO 603-
dywHozo knanaHa. KoppekmHasi paboma pacxodomepa 803MOXXHa
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
[nvHa npsmonunHenHoro y4yactka L (Mm) onpegenseTcs no gopmy-
ne:
L=N-DN,
rae N — oTHocuTenbHaa AnuHa, BblpaXkeHHas konmydectBom DN 1 ykasan-
Has B Tabn.l.1;

DN — HomuHanbHbii gnameTp NI nnn TpybonpoBoga B MecTe ycTta-
HoBKU MBA, MMm.

BHUMAHME! lNMpu usmepeHuu pacxoda peeepcusHO20 MOMOokKa
N3A siensiromcsi nepebIMU MO NMOMOKY U OJIUHbI MPSMOJIUHEUHbIX
y4Yacmkoe OOJKHbI onpeodesisimbCsi, UCX005 U3 3MO20 MOJIOKEHUSI.

Ecnn Ha ob6bekTe MOHTaxa He obecneuvBaloTCa OfWHBI MPSMOSU-
HEeWHbIX Y4aCTKOB, yKa3aHHble B [1punoxeHun [, TO BO3MOXHO nposese-
Hue obcnenoBaHua obbekTa Anga pas3paboTkm MHAnBMAOYanbHOM MeToau-
KV BbINOSIHEHNS U3MEPEHUI C y4ETOM 0COBEHHOCTEN aHHOro OO6bEKTA.
3.3.2. nNviHbl NPAMOJSIMHENHbIX YY4aCTKOB 4S5 rMApaBfiM4eCcKoro conpoTnsaIieHns
BMaa «TepmMornpeobpa3oBaTenb COMPOTUBMEHUSA B 3aLUTHOW TUMb3e»
onpeaensanTca no ABYM MNOCRAedHUM CTpokam Tabnuy npunoxeHusa I
(anga 3arnyweHHON Bpe3ku) Npu BbIMNOMHEHMM yKa3aHHOro B Tabnuuax
COOTHOLLEHNS:

Dt/ De>0,1,
raoe Dt — gnameTp 3aWmUTHON rMIb3bl TEPMOCOMNPOTUBIIEHUS, 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 HEe paccMaTtpuBaTb Kak ruapaBnnyeckoe 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 nepeBuYHbIM 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 COOCHOIO 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 pabombail.
B BbiOpaHHOM MecTe 0CBOBGOXOEHHONO OT XWAKOCTU 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 cTanbHbIXx Tpybonposogos». [pu 3ToM
AOMKHa obecneynmBaTbCsi COOCHOCTb W MapannenbHOCTb MIOCKOCTEN
donaHueB, Mexay KoTopbiMu ycTaHasnusaeTca [l pacxogomepa.

BHUMAHUE! KATETOPUYECKU 3ATPELAETCA npuBapuBaTh K
TpybonpoBoay pacxogomep B cbope ¢ OTBETHbIMW hnaHuamu. JTo 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 411 peBEPCUBHONO NOTOKA.

CTbikn mexgy draHuaMmm repMeTM3mMpyoTCa C NOMOLLbIO MPOKa4oK
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 ycmaHoeKu pac-
xodomepa peKkomeHOyemcsi ¢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

. MNpoknagka kabens nutaHus pacxogomepa n kabenenm BHELWHUX CBA3EWN
(BN — BHeLWHME yCTPOMNCTBA) NPU UX HANMMYUKN OOSMKHA ObiTb BbINOMIHEHA
C Y4E€TOM YCITOBUI 3KCnnyaTaunm pacxogomepa.

. He pekomeHayeTcst 3bbITOYHYO YacTb kabener cBopavmBaTh KOMbLAMMW.

. Kabenu BHeLLHMX cBA3En 1 ceTeBOM Kabernb N0 BO3MOXHOCTM KPENsTCH K
cteHe. CeTeBor kabenb nNpoknaabiBaeTca oTaenbHo He onmke 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 cunoBbIX Lienen, a npu Hanuydmm anekTpoMarHUTHbIX Mo-
MEX BbICOKOrO ypOBHS (Hanpumep, Npyv Hannymm TUPUCTOPHOrO peryrs-
Topa) 6e3 yknagkm ux B 3a3eMrieHHbIX CTalbHbIX MeTanfiopykaBax unm
Tpybax.

Mepen nogkntoveHnemM koHubl kabenen B cootBetcTBumM ¢ TOCT 23587
3auynarTca oT M3onauMM Ha anvHy 5 mm n obnyxmeatotcsa. Kabenwm
nponyckarTca yYepes kabenbHble BBOAbl BT 1 nogknoyarTcs 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 NpeanpuaTUN-n3roToBuTene.

BHUMAHME! Jns obecneyeHus 3asiesieHHOU cmeneHu 3aw,umsl
pacxodomepa |P67 npu npoeedeHuu MOHMaXHbIX pabom Heobxo-
dumo eblinosiHeHue cnedyroujux mpeboeaHuli:

NPy MOHTaXe pacxo4oMepa B HAKMOHHbLIN UM BepTUKanbHbIA Tpybonpo-
BOJ yCTaHaBnMBaTb BTOPUYHbLIM NpeobpasoBaTerib repMoBBOgaMUN BHU3
(puc.4);

YyNnoOTHUTENb Ha Kpblwke Kopryca Bl npu ycTaHOBKE KPbIWKU OOSDKEH
ObITb YACTLIM N HENOBPEXOEHHbIM;

- nepea yCTaHOBKOW KpbiWKM Ha kopnyc Bl npoBepuTb, 4TOObLI yNnoTHM-
Tenb pasmellancs B npegHa3HayeHHOM 151 HEero KomnbL,EeBOM nasy pas-
HOMEepHO 6e3 HaTSKEeHU 1 BbICTYNOB, a Takke He Bbinagan npu nepeso-
padnBaHnn KpblwKkKn. [lonyckaeTcs ans ukcaumm ynioTHATENS UCMOMb-
30BaTb CUITMKOHOBBLIV FrepMeTuK;

Kpbiwka Bl nocne ycTaHOBKM AOMKHA ObITb HAAEXHO 3aTAHYyTa BUHTaMW;
- B Ka4ecTBe kabenen nutaHusa un cBA3N HEOOXOAMMO UCMNONb30oBaTh Kabe-
nn kpyrnoro ceyenunsa (Hanpumep, MKB3OB, KMM unu KCI1BI') ¢ Hapyx-
HbiM gnameTtpom oT 3,0 oo 6,5 mm; B oguH kabenbHbI BBOL 3aBOAUTCS
TONbKO OAUH Kabenb;

yNnoTHsAOWMWE rakn kabenbHbIX BBOOOB AOSMKHbI OblTb HAOEXHO 3aTs-
HYTbl;

- ecnu He ucnonb3yeTcs kKabenb MHTepdenca, B COOTBETCTBYHOLMI Ka-
GenbHbI BBOA AOMKHA ObITh YCTAHOBMEHA 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 yepe3 KabesibHble 8800bl.

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 Temnepatype 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:

- OTKNIOYNTBL NUTaHME pacxodoMepa B crieaylolen nocnenoBaTenibHOCTH:
OTKMOYMTL anekTponuTtaHue ot MBI, a 3atem oTknounTb kabenb nuta-
HWSA OT pacxogomepa;

- NepekpbITb Noaady XUAKOCTU, y6eauTbes B NOMIHOM OTCYTCTBUW OaBre-
HMSA B TpybonpoBoae M CUTb XKUOKOCTb;

- 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 ¢ canta www.vzljot.ru.

B pacxogomepe co cTeneHbito 3awmtbl IP68 BO3MOXHaA TOMbKO
HacTpoKrKa napaMeTpoB CBSA3N.

Mporpamma «YHuBepcanbHbIi NPOCMOTPLLMK» paboTocnocobHa nog
ynpaBneHnem onepaumnoHHbix cuctem Windows XP (Vista, Windows 7,
Windows 8, Windows 10). [ins yctaHoBku nporpammsl Ha MK Heobxoaum-
MO 3anyCTuUTb YCTAHOBOYHbIA dhann MU crefoBaTtbh yKasdaHWsM, NosBIsO-
LLMMCSA HA MOHUTOPE KOMMbloTepa.

MNMepen HavYanom paboTbl criegyeT coeanHUTb Kabenem RS-Bbixod pac-
Xo[4AoMepa 1 nocrnegoBaTenbHbIV MOPT KOMMbOTEPa (Yepe3 aganTtep cur-
HanoB RS-232/RS-485), nnb6o USB-nopT komnbioTepa (4epe3 agantep
curHanos USB-RS-232/RS-485).

MepeBectn pacxogomep B pexum CEPBUC, ycTtaHOBMB nepemblyky
Ha COOTBETCTBYIOLLYIO KOHTaKTHy napy. Ha komnbloTepe 3anycTuTb
ann  YPCB-31l.vpr (nanka ..\ Program Files \ Vzljot \
UBViewerProjects \ Projects \). Ha moHuTOpe KomnbioTEpa NOSIBUTCS
CTpOKa MeHI «YHMBepcanbHbI NPOCMOTPLUMK» U BKNaaka MapameTpbl
nporpammsbl (puc.7).

e

P

=

=] Morurop YPCB-211 sepeua 3.7 =NREN X

oot | | |

s

Cucrer-mble] Cepﬂuc] HacTpoiika ‘3-'3(:] VaMepeHua | Apxuesl ; [apaMeTpsl nporpammsl ‘

Bepcua moHuTopa: 3.7

HecTpoika CoBOMHEHKA. . ‘

HeTaHOBKWTE/pas0pEATE COBOMHEHKE ‘

MaparmeTpe NporpaMel

Anpec npucopa 1
OxupnaHue oTEETa, MC 2000
Yucno nonutok zanpoca |2

Puc.7. Bug Bknagku «lapameTpbl nporpamMmbi»

OkoHHbIN MHTepdenc nporpammbl «Monutop YPCB-311» coctout
N3 WECTN BKNAgoK, pasdeneHHbIX No yHKUMoHanbHomy npuaHaky. Co-
AepxaHne BKIMadoK 3aBUCUT OT pexmma paboTbl npubopa. Pexum pabo-
Tbl CYMTbIBAETCS aBTOMaTU4EeCKM npu yctaHoBneHun ceasu MK ¢ pacxo-
AOMEPOM.
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ans HaCTpOVIKM napameTpoB coedunHeEHUA HeobXxoauMO HaXxaTb

KHOMKy <HacTpomnka coeguHeHuns>, nmbo KHOMNKy ¥ (PepaktupoBaHue
CBOWCTB COeauHEHUs ¢ nNpubopom) B NEBOM BEPXHEM Yrily OKHa MNpo-
rpammbl (puc.7). B nosisuswumca okHe MeHepkep HacTtpoek (puc.8)
YCTaHOBUTb:

- TMN nHTepdenca ons coeanHeHns (Bbibop TpaHcnopTa: RS-485);
- Homep COM-noprTa lK, K KOTOpOMY NOAKNIYEH afanTep CUrHamNoOB;
- cKopocTb 06bmeHa gaHHbiMu (4800 6uT/c).

[ Menegxep HacTpoex . . @1
Brifop TpaHcnopTa: |F|S485 j
MapareTpEl TPEHENOPT S
COM-nopr COME w» | O#MoaHWe OTEETA, MG W
CropocTe ofiMeHa, G9Tc m K.oAMMecTED NOETOPOE |17
B aiToBbIi TakMayr, Mo lzgi

[ HWcnonesoeate DCOM

Kraq YnaNEHHOr O KOMMOBKOTERA:

Ok | [ pHMEHITE

Puc.8. OkHo «MeHemxep HacCTpoeK».

Homep COM-nopTta onpegensieTcss aBToMaTU4eCcKku nocrie noaksto-
yeHus kK [MK apantepa USB-RS-232/RS-485 B nanke [Aducnet4yep
yctpouctB / Moptbl (COM n LPT).

ans YCTaHOBJ1€EHNA CBA3U C pacxogomMepom HeobxoAnMMoO HaXkaTb

KHOMKY ok (OTKpbITb KaHan cBsA3n) B IEBOM BEPXHEM Yriy OKHa Mpo-
rpammebl (puc.7). MNpu ygayHoMm 3aBepLueHun onepaunm B CTPOKe, pacrno-

NOXXEHHOW NpaBee KHOMKU "‘i, AOJDKHbI NOABUTLCA coobLleHna: Kanan
CBSI3n OTKPbIT 1 KoMaHAa BbinonHeHa ycnewHo. [py 3ToM KHoOMKa

ik N3MEHUT BUA Ha J l- (3akpbITb kaHan ceaAswn). lNMocne ycnewHoro
COeauHEeHns nepenTn Ha Bknagky Cucrtemusblie (puc.9).

r . .
=7 MowuTop YPCB-311 sepcws 3.7 E=E—

{ x> % [’ aHan CBA3M OTKPLIT [78002008 [Komamawnonmagcneum
CucremHole ]Cepsnc\ Hacrpoiika Y3C\ H3Mepemm| Apxuaul MNapameTpel NporpamMMs!
MpouutaTte
| Pexum npubopa: |CEPBUC
CepuiiHuit Homep: |1621589
CeTveBnie HACTPOKU NnpuGopa Tekywee spems u nara
Ceteso anpec: [1— _J_I M d
| | Cropocts osHena: 4800 j' ﬂ 3anucarte CUCTEMHOE BpEMA ]

Pexum nepesona  |HeT nepeeona v d
O6HYNUTL apxues :]' 4

O6HYNUTL 06BLEMB :I' d

Crapt

I

Puc.9. Bua Bknagkn «CuctemMHble» nocne yctaHoBneHus ceasu MK c pac-
XO4O0MEpPOM.
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Ha Bknagke CucTteMHble BO3MOXHa KOppeKkumsi NpnubopHOro Bpeme-
HW, HACTpPOMKa NapameTpoB CBA3N MO MHTepdency, obHyneHne apxmeoB
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 BpPEMEHWU paboThbl
YKKW, BbIOOp pasmepHOCTM M3MePSEMOro pacxoda, a Takke Bbibop AaH-
HbIX, KOTOpble ByayT oToBpaxaTbCs Ha MHAMKATOpPe pacxogomepa.

r N
=7 Monurop YPCB-311 sepcus 3.7 lﬂ%

> ¥ IKaHan CBA3U OTKPLIT |78AUU.20.08 [ﬂpu6op He oTBevaeT

Cucremubie  Cepeuc |Hacrpoin(a Y3C| HsMepeval Apxueul MNapameTpol nporpannu]

Mpouutate
Mea. ycpeasexue W i] Bpemsa unepuuu, c ’Tﬂ
Apud. ycpeaHeHue [25— il Orceuka Hyns, M3IuWﬂ
BucTpas ycraHoska|Bkn. 'il
Orc. yer.. %Qmax [5— ﬂ

YHueepcanbHbIi BbIXOLll Noruueckuit eeixoa  HACTPOMKU MHAUKaUMK [

lNapaMeTpu uHAUKATOPA: Bu60p AaHHbIX 118 0TO6paXEeHUs:
ll KowtpactHocTs 8 i, g EZS(;:V* LJ
Mepuono6Hoen.c |1 i] g gi;f:}_\‘/&w Veymm.
Bpems pasoTsl, © i] g EEE:SHELIE.MT&
PazmMepHocTb m‘ﬂ v HBHHBIZHO e
v Narta/Bpema

Puc.10. Bug Bknagku «CepBucy.

[ns n3aMmeHeHus TekyLlero 3Ha4yeHust napameTpa HeobxoaMmo B Co-
OTBETCTBYIOLEM Norie HabpaTb C knaBMaTypbl YMCIOBOE WM yCTaHO-
BMTb U3 BbiNadatoLLero crmcka CUMBOJSIbHOE 3HAYEHWEe U HaXaTb KHOMKY

. BbliGop AaHHbIX MPOM3BOAUTCSI YCTAHOBKOW ranovykuM B COOTBET-
CTBYIOLLIEM OKHE.

[lna nepexofa k HACTPoeYHbIM NapameTpamM paboTbl YHUBEpCcarbHO-
ro Bbixoga HeobxoauMo Ha AONONHUTENbHOW BkNnaake YHUBepcanbHbIN

BbIXO/, YCTaHOBUTb (praxok ® g CTpOKe, coAepxaller HaumeHoBaHne
pexuma paboTsl Bbixoaa (puc.11a n 116).
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YHuBepcankHeIi BeX0A | Noruyeckuit Beixoa I HacTpoiiku uHankauuu

MpouuTate I

| ~Tun eeixona

MapameTpsl
" OTkNYeH £ & l
" Noruyeckun MakcumaneHas yactota, Ny |1 0 d l;aﬁton
= * Mo Moaynio
((: :Mngnbcuuu AsapuitHas yactoTa, My |10 d | C Npavoin
* HacToTHbIM 08 %
HybkHust nopor QHn, M3/4 [0.000 d PO
AKTUBHBI YPOBEHb d
BepxHuit nopor Qen, M3/4 IU,UI]U d |
Koag. npeospazosanus, umMnm3 IBUU,OUU d
o]

Pacuet koagguumeHTa I .... vI
Il]

Tekywas yacroTa, 'y ,000 | Cron |

a) 4acmomHbIU Pexum

YHueepcansHeli Bbixoa I Norudeckur Beixoa I HacTpoiiku uHaukaumuu

Mpouutate I

" Tun ebixoaa
" OTKNKYEH

" florudeckuii Becumnynsca M3jumn  [0,001250 d O6bem

@ Mo Moaynio

& n ? =
MR CHEY Mepuoa uMnynsca, Mc |1UU d " Mpsmoi

" YacToTHbIMA " OBpaTHbIi

AKTUBHBI YpOBEH BepxHuit nopor Qen, M3/u|800,000 d =
© "Huzkuir" Pacuet Beca uMnynbca I ..... v| d —l

& "BoicoKuit"

T

MapameTpel I

6) uMnybCHBIU pexum

YHueepcansHeIl Bbixoa  J10MMUEcKUit BeIX0A I HacTpoiku uHankaumum

MpouuTtare |

\| ~ Tun eBeIXODA
" OTKNKOUEH

MIaMeHeHWE COCTOAHUA npu: I

* OBpaTHOE HAaNpaBneHWe NoToKa

" Her4Y3C
. " MpeeblweHWe MaKCUManNkLHoOro pacxoaa d
AKTUBHBIN YpOBEHb
& "HuskAR"  Mosas HC
" "Beicokui" " Huzkoe HanpsxeHue GaTapeu

I " Hanuuue BHEWHero NUTaHus

8) floauyeckul pexxum

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

HacTtpoeuHble napameTpbl paboTbl NOrMYECKOro Bbixofga coaepart-
CA Ha gononiHMTenbHon Bknagke Jlormyecknm BbIXOA, KOTOpasi UMeeT
TaKoW Xe BWUfA, Kak nokasaH Ha puc.11B.
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4.1.4

. Ha Bknagke UsmepeHusa (puc.12) nocne HaxaTusi Ha KHonky <Crtapt>
BO3MOX€EH MPOCMOTP TEKYLLUMX 3HAYEHUIN n3MepseMbiX NnapameTpoB.

=]

)
MorwTop YPCB-311 sepcusn 3.7 [E=REE ™

> 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 C)'MMaprM 06beM O ANNaparHas HeHCNpPaBHOCTb
,'0.0T M3l ,W M3 © Huzkoe Hanpsxexne 6arapen
O Her y3C
' W N/MUH -834.21 n O Qrek > Qmakc
CkopocTb notoka, M/c | = O6bem V+ ( nNpesbusenne Qen ans 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 (Hanuuve / OTCyTCTBME HeluTaT-

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. Bug Bknagkm « ApXxvmBbl».

ApxuBHble AaHHble OyayT npeacTtaBneHbl B BUAe Tabnuvubl, kaxaas
CTpOKa KOTOPOW €CTb OTAENbHAs apxXuBHas 3anncb. Takke apXuMBHbIe
AaHHble MOryT ObiTb CoxpaHeHbl B ¢hamn 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

IB_ng_ua Inggm I
e 01/04/21 14:46:59 PABOTA
i (2 01/04/21 14:50:20 CEPBUC
3 05/04/21 17:00:07 PABOTA
4 05/04/21 17:00:10 HACTPOMKA
5 05/04/21 14:22:48 PABOTA
6 05/04/21 14:22:49 CEPBUC
i (7 05/04/21 16:00:10 PABOTA
8 05/04/21 16:02:20 CEPBUC
9 05/04/21 16:02:59 PABOTA
10 05/04/21 16:02:59 HACTPOWKA

Puc.14. Bupg okHa «XKypHan peXxumoB».

4.1.7. Npn HeOBXOOMMOCTM cO34aHusa ceTu nNpnbopoB, 06bEAMHEHHBIX MO WUH-
Tepency RS-485, HacTporka napaMeTpoB CBA3M (ceTeBon agpec, Anu-
TENbHOCTb OXMAAHUS OTBETa, YMCMO MOMbITOK 3anpoca) NPou3BOAMTCSA
BO Bkrnagke MapameTpbl nporpammsbl (puc.15):

r
3 MonuTop YPCB-311 sepcus 3.7

up(E)

> 4 |Kahan CBA3M OTKPLIT [78.00.2[108 IKomamxa BbINOAHEHE YCNEWHO

Cucremuue] Cepauc| Hacrpoiika Y3C| Wamepenus | Apxues ”
Bepcus monuTopa: 3.7

HacTporika coeauHeHus... |

YeraHoBUTH/pasopBaTh CORAUHEHUE |

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:

- 3aKpbITb KaHan ceasn npubopa c MK, HaxaB Ha KHOMKY ¢ 5 nesom

BEpXHEM yriy okHa nporpammbl «MoHuTop YPCB-311y;

BepcarnbHOro NPOCMOTPLLMKE;
oTcoeaunHUTL Kabernb CBS3N OT pacxodomMepa;

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

nepesectn npunbop B pexum PABOTA: CHATb NepeMbIYKy C KOHTaKTHOW
napbl paspelleHns mogmukaumm cepBUCHbIX NapameTpoB. KOHTaKTHYHO




4.2. NyckoHanago4vHble padoThbl

4.2.1. TNyckoHanaao4yHble paboTbl NPOM3BOAATCA NpeAcTaBUTENSIMU OpraHu3a-
U1K, NMEKOLLIEN NPaBO Ha NpoBeAeHUe ykasaHHbIX paboT, nnbo npeacra-
BUTENAMU NpeanpuaTUS-U3roToBnTenNS.

4.2.2. Mocne okoH4YyaHus paboT MO MOHTaxXy pacxogomepa, TpybonpoBoa 3a-
NOSTHAETCH U3MEPAEMON XUAKOCTbI. [NogknovaeTca nuTaHue, npounsso-
ANTCA NOAKMIOYEHNe pacxogomepa K KOMMbTEPY M HacTpouka pacxo-
AoMepa B COOTBETCTBUM C yKa3aHMsMK pasgena 4.1 HacToswwero P3.

4.2.3. Pacxogomep npu nepBOM BKIHOYEHUU UM NOCne ONUTENbHOro 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 M B3auMOAENCTBYIOLLENO
obopyaoBaHMs B COOTBETCTBUM C BbIOPAHHOW CXEMOW COeAMHEHUS U
NOAKITHOYEHUS;

- COOTBETCTBME HanpsXXeHUs NuUTaHus pacxogomepa TpebyembiM TeXHU-
YECKUM XapakTepucTukam;

- NPaBUMbHOCTb 3aaHHbIX PEXUMOB paboTbl YHUBEPCASIbLHOIO U fornye-
CKOro BbIXOOB pacxogomMepa.

Mocne npoBefeHUs nyckoHanagoyHbIX paboT Ansa 3awuTbl OT He-
CaHKUMOHMPOBAHHOIO [OCTyna B npoLuecce akcnnyaTaumm MoxeT ObiTb
onnombuposaH kopnyc BIT.

4.3. Nopsapok paboTbl

BBefeHHbIN B akcnnyaTtauuio pacxogomep pabotaeT HenpepbIBHO B
aBTOMATU4YECKOM pexume. CunTbiBaHME TEKyLMX 3HAYEHUN n3mepsie-
MbIX MapameTpoB MOXeT ocylwecTBnaTbes nmbo ¢ XXKWM pacxogomepa,
nnbo no nocnepfosatenbHbIM MHTEepdencam RS-485, M-Bus, 6ecnpo-
BOAHOMY UHTepdency LoRa nubo nHrepgency NFC.
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5. METOOUKA NMOBEPKH

Pacxogomepbl «B3JIET MP» npoxogaT nepBuYHYO MOBEPKY Mpu
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 nNpoBepKn

5.1.1. MNpu npoBeaeHN NOBEPKN AOMKHbI ObITb BbINOSIHEHBI ONepauumn, ykasaH-
Hble B Tabn.9

Tabnuua 9
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 NOSHOM JuanasoHe 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 MOBEepoYHas [Onsi MOBEPKM MEeTooOoM u3MepeHns 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;

- repmomeTp NOCT 13646.

2) BcnomoraTtesnbHble YCTPOUCTBA:

- NepcoHarnbHbIA KOMMbIOTEP C YCTAHOBMEHHOW ONepaunMoOHHON CUCTEMOM

Windows XP u BblLwwe.

5.2.2. [lonyckaeTca npuMeHeHWe Jpyroro obopyadoBaHus, npubopoB U
YCTPOWCTB, XapaKTEPUCTUKN KOTOPbIX HE YCTynawT XapakTepucTukam
obopynoBaHus n npubopos, npusedeHHbIXx B n.5.2.1. MNMpn oTcyTcTBMMK
obopynoBaHus n NpnbOPOB C XapakTePUCTUKAMKN, HE YCTynaroLWmMMn yka-
3aHHbIM, NO cornacoBaHuio ¢ npeactasutenem LICM, BbINOAHAOWMM
NoBEpPKyY, AonyckaeTca npumMmeHeHne obopyaoBaHus 1 Npnbopos C xapak-
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5.2.3.

5.3.

5.4.
5.4.1.

54.2.

5.5.

5.6.
5.6.1.

TEPUCTUKAMN, OCTATOUHbIMU A1 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 noBeputenen

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-
CTKW, a TakKe npowlelmne NHCTPYKTaX No TexHuke 6e3onacHoCTu B ycTa-
HOBMEHHOM MOpsaKe.

TpeboBaHusa 6e3onacHOCTH

Mpn npoBeaeHUn NOBepPKN OOIMKHbLI cobnogaTecsa TpeboBaHua 6esonac-
HOCTU B cooTBeTCTBUM C «[lpaBunamm TeXHUYECKOW aKchnyaTaumnm
9NEeKTPOYCTaHOBOK NoTpebutenamm» mn «MexoTpacneBbiMM nNpasunamm
no oxpaHe Tpyaa (MNpasuna 6e3onacHOCTM) Npu aKcnyaTaumm 3NeKTpo-
YCTaHOBOKY.

Mpn paboTte ¢ nameputensHeiMK Npubopamu U BCrnomoraTenbHbIM 000-
pyaoBaHMEM OOMMKHbI cobrntogaTbea TpeboBaHus 6e3onacHOCTU, OroBO-
PEHHbIE B COOTBETCTBYHOLUNX 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
YyCNoBWUSAM 3KCnnyaTaunm noBepoyHoro obopyaoBaHums.

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

NMoaroToBKa kK NpoBeAeHUIO NOBEPKU

Mepea npoBegeHMeM MOBEPKM OO0SMKHbI ObITb BbIMNOMHEHbLI cnegywoume
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.

- NPOBEpPKA Hann4yMs nacnopta Ha NoBEpPSAEMbI pacxoaoMep 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.

Mepepn npoBeneHnem onpoboBaHMs N NOBEPKM COBMpaeTcs cxema B

cooTBeTCcTBUK C pUC.E.1.

NMpoBeaeHne noBepkun

. BHewwHnn ocmoTp

Mpn npoBedeHMN BHELIHEro OCMOTPa LOMKHO OblTb YCTAHOBMEHO
COOTBETCTBME BHELUHErNO BMAa pacxogomMmepa cnegyowmm tpeboBaHnaM:
Ha pacxogomepe OoSMKeH ObiTb yKasaH 3aBOACKON HOMeEp;

Ha pacxoQoMepe He OOIMKHO ObiTb MEeXaHW4eCKMX MOBPEXOAEHUN N ae-
¢eKTOB MOKPbITUN, NPENATCTBYIOLLUNX YTEHUIO HaLMUCEN U CHATUIO OT-
CYETOB MO MHAMKATOPY.

Mo pesynbTatam ocmoTpa Aenaetcd OTMeTKa O COOTBETCTBMM B
npoTokone (Mpunoxexwne E).

OnpoboBaHune pacxogomepa

Onpo6GoBaHne BbINOMHAETCS C Lenbio yCTaHoBNEeHWa paboTocno-
cobHocTn pacxogomepa. OnpoboaHune ponyckaeTcs npoBoauTb 6e3
NPUCYTCTBUSA NOBEPUTENS.

OnpobGoBaHne pacxogomepa npPOM3BOAMTCS METOOAOM Mponycka
XMOKOCTWN Ha NOBEPOYHOMN YCTaHOBKE.

M3meHss pacxop, NpoOBepuTb HanuuMe WHOAUKaUUU U3MepsieMbiX U
KOHTPONMMpYyeMbIX NapamMeTpoB Ha MHAMKATOpe pacxogomepa, Hanudue
KOMMYHMKALMOHHON CBA3M Mo RS-Bbixo4y C NepcoHanbHbIM KOMMbOTE-
POM, Hann4ne cUrHanoB Ha MHPOPMALMOHHBIX BbIXOAAX.

Mo pe3ynbTatam onpoboBaHUA genaeTcss OTMETKa O COOTBETCTBUN B
npoTokone (MpunoxeHne E).

MoaTBepXxaeHne cOOTBETCTBUA NPOrpamMMHOro obecneveHus

Onepauus «lNoareepxgeHne COOTBETCTBMS MporpammMHoOro obecne-

YeHUsI» BKIOYaET:

onpegeneHne WNAEHTUEPMKAUMOHHOIO HaMMEHOBaHUS MNPOrpamMMHOro
obecneyeHus;

onpegeneHve Homepa Bepcun (MOEHTUMPUKALMOHHOIO HoMepa) Mpo-
rpaMMHOro obecneveHus;

onpegenexHve ungpPoBOro naeHTUgUkaTopa (KOHTPONIbHOM CYyMMbl UC-
NOSIHAEMOro Koga) NnporpaMMHoOro obecneveHums.

MponssoguTca BKNKOYEHUE pacxogomMmepa. locne nogayn nutaHus
BCTPOEHHOE nporpaMmmHoe obecneyveHne (MO) pacxogomepa BbINONHAET
psag camogmarHoCTUYECKUX NPOBEPOK, B TOM YUCHE NPOBEPKY LLeNOCTHO-
CTM KOH(UrypaLMOHHbIX AAHHbIX U HEU3MEHHOCTU MCMOSHSAEMOro Koaa,
nyTem pacyeTa n nyérnmkaumm KOHTPOSbHOM CyMMBbI.

Mpn aTOM Ha nHAukKaTope pacxogomepa (MM Ha MOAKMYEHHOM K
NHTEePdENCHOMY BbIXOAY pacxogoMepa KoMmbloTepe) byayT oTpaKaTbCs
cnegyowmne gaHHbIe:
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- naeHTndmrkaumoHHoe HanmeHoaxme [O;
- HOmMep Bepcun (naeHTUduKaLmMoHHbIn Homep) MO;
- UndppoBon naeHTngukaTop (koHTponsHas cymma) No.

PesynbTaT noarBepxaeHUss COOTBETCTBUSA MporpaMmHoro obecne-
YEHUs CYMTaETCs MONMOXUTENbHbIM, €CrnN NOfyYeHHble naeHTUdUKaum-
OHHble gaHHble MO CU (ngeHTudmkaumoHHoe HauMeHoBaHWe, HOMep
Bepcun (MOEHTUMPUKALUMOHHBIN HOMEP) M LMdpoBON naeHTUdukaTop)
COOTBETCTBYIOT MAEHTUMUKALNOHHBIM JAHHBIM, YKa3aHHbIM B ONUCaHUN
TMna cpeacTBa U3MEpPEHUN.

Mo pesynbTatam nogTBEPXOEHUA 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) XXMOKOCTUM Ha nose-
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
pacxo4oMepPOM.

5.7.4.1. Npwn noBepke cnocobom namepeHns obbema B Ka4ecTBe LENCTBUTESbHO-
ro 3HadeHns obbema Vo MCNonb3yeTcsa 3HadYeHne obbema XMOKOCTH,
HabpaHHOro B 06BbEMHYO Mepy NMOBEPOYHOWN YCTAHOBKM, UM MOKa3aHUA
o6pa3sLoBoro cyetumka. [lencteutensHoe 3HavyeHne cpegHero o6 beMHo-
ro pacxoga Qvo cp ONpeaensieTcsa no popmyne:

VO
Qvocp :T_’ (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 n3MepeHns pacxona ENCTBUTENbHbIE 3HAYEHNS
pacxoga n obbema onpeaensaTca pacyeTHbIM NyTeMm:

n
2.Quq
_ =t

Qvo cp ’ (52)
n
Vo :QvochTM’ (53)
roe: Quo cp — AENCTBUTENBHOE 3HAYEHNE CpeaHero oObEMHOro pac-

xopa, 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 AencTeun-
TEeNbHOro 3HA4YeHNA MacChl XXUOKOCTU Ha MOBEPOYHbIX YCTaHOBKaX C Be-
COBbIM YCTPOMCTBOM MOJSIb3YIOTCA MOKa3aHNUAMU BECOBOro YCTPOWCTBA.
[denctButenbHoe 3HavyeHMe obbema npu 3TOM onpepensieTcs no gop-
Mmyne:

m
V=2,

P
raoe: Vo — ecTBUTENbHOE 3HaYeHne obbema, M3,
Mo — AENCTBUTESIbHOE 3HAYEeHME MaCChl U3MEPSIEMOM XUOKOCTH,

(5.4)

Kr;
p — MAOTHOCTb XMUAKOCTU, Kr/M3.

lMepen Havyanom noBepkn Ha MNOBEPOYHOW YCTAHOBKE C BECOBbIM
YCTPOMCTBOM HeobXxoaMmo onpeaenntb MO KOHTPOSbHOMY MaHOMeETpy
AaBlNeHne XMUAOKOCTKU, a N0 TepMOMETPY — TeMnepaTypy B TpybonpoBoae
MOBEPOYHON YCTAHOBKM. Ha OCHOBaHMM M3MEPEHHbIX 3HAYEeHWI Temne-
paTypbl U gaesneHunsa no tabnuuam MCCCL 98-2000 «Boga. YaenbHbIN
obbem un aHTanbnua npu Temnepartypax 0..1000 °C un paBneHusx
0,001...1000 MINa» onpeaensieTcst NAOTHOCTb NOBEPOYHOM XXUOKOCTH.

[lencTBuUTENBHOE 3HAYEeHMe cpeaHero o6bLEMHOro pacxoga paccyu-
TbiBaeTcd no popmyne (5.1).

5.7.4.4.0na cHATMS pe3ynbTaTtoB M3MepeHuss obbema C wuHAaukatopa 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 M3MEPEHWEM NPOU3BOAUTCHA perun-
cTpauus HadanbHOro 3HavyeHus obobema V. (M%), 3apermcTpupoBaHHOIO
pacxogomepoM. [Nocne nponycka xungkoctn Yepes [N B gaHHOW nose-
POYHOW TOYKE perucTpupyeTcs KoHeyHoe 3HaveHue obbema Vi (M%). Mo
Pa3HOCTN MOKasaHWM pacCYNTbIBAETCH U3MEepeHHoe 3HaveHue obbema
XNOKOCTU:

V,=V -V, (5.5)
roe: Vu — uamepeHHoe 3HadeHne obbema, M2,

Mpn pernctpaumm nokasaHum ¢ RS-BbIXo4a MU UHOMKaTopa HeobXxo-
ANMO NpU OOHOM U3MEpPEHUU MNpornyckaTb 4Yepe3 pacxodoMepbl Takoe
KONIMYECTBO XNAKOCTU, YTOOLI HabupaTtb He MeHee 500 eanHML, MnaaLue-
ro paspsga ycTponcrTea WMHAMKALMW NpU PEKOMEHOYEMOM BPEMEHU U3-
MepeHus He meHee 200 c.

Mpn HEBO3MOXXHOCTU BbINOMHATL NMOBEPKY C OCTAHOBKOW MOTOKa B
TpybonpoBoae, a Takke A5 COKPaLLEHUS BPEMEHM NOBEPKM AOMYCKaAET-
CSl BbINOSHATb onpeaenieHne OTHOCUTENbHOW NOrpPeLLUHOCTN pacxogome-
pa TONbKO NO UMMNYNbCHOMY BbIXO4Y.

Mo MmnynbCHOMY BbIXOAY 3HayeHMe obbema, U3MEepPeHHOEe pacxo-
AOMepoM, onpeaenseTcs nNo nokasaHusM YyactoTomepa, NOAKITIHYEHHOro
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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 pacxodomepa,

M3/umn.

MuH1MmanbHO HeobxoaMMbI 06BbEM XNOKOCTKU, NPOMyCKaeMon Yyepes
pacxogomep npyv OAHOM U3MEPEHUN, MPU perucTpaumm nokasaHum ¢ Nm-
NynbCHOro Bbixoda A0SMKeH BbITb TakuM, 4Tobbl HabpaTb He MeHee 500
NMMYNbCOB.

M3amepeHHbIn cpeaHun oO6beMHbIN pacxod XWAOKOCTU, npolueLluen
yepes pacxogomep, onpeaenseTcs no popmyne:

Vm
QVM cp :T—, (57)

n
roe: Qw cp — N3MEpPEHHOe 3HayYeHue cpegHero o6bemMHOro pacxo-
na, m3/y;
Vu — U3MepeHHoe 3Ha4yeHne obbema, M3,
Tu— BpemMa namepeHus, u.
M3mepeHnss Npon3BogaTCs He MeHee Tpex pa3 B KaKdow MnoBepou-
HOW TOUKe.
OnpegeneHne OTHOCUTENBHOW NOrPELLHOCTM pacxogomepa npu namepe-
HUK 0ObeMa XMAKOCTU BbINOMHAETCS No oopmyrne:

5, =~u Vo, 1000 (5.8)

Vi
ol
roe: dvi — OTHOCUTENbHasA MOrpeLLlHOCTb pacxogomepa npu uaMepe-
HUK oObema B i-TON NOBEPOYHON Touke, %;
Vi — n3MepeHHoe 3HayeHne obbema B I-TON MOBEPOYHOM TOY-
ke, M3;
Voi — OENCTBUTENBHOE 3HAa4YeHue obbema B i-TOW NOBEPOYHOWN
TOuKe, M3.

OnpegeneHne OTHOCUTENbLHOW MOrPELLUHOCTU pacxogomMepa npu mus-
MEPEHUN CpeaHero ob6BLEMHOro pacxoga XWOKOCTM BbIMOMHAETCA MO
dopmyne:

va cpi Qvocpi

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 MOBEPKM CUYMTAIOTCA MOSNTOXKUTESNbHBIMKU, €Cnn MaKCu-
MarnbHble 3HA4YeHMs1 NOrpeLHOCTN pacxogomMepa npyu u3mMepeHun odbe-
Ma Unu Npy n3MepeHun cpegHero o6bEMHOro pacxoga B Kaxaon us no-
BEPOYHbIX TOYEK He MpeBblaloT 3HAYEHUN, YCTAHOBMEHHbIX B HACTOS-
LLIeM PYKOBOACTBE MO 3KCMnnyaTauuu.

Mo pesynbTaTam MNOBEpKM AenaeTca OTMeTKa O COOTBETCTBMM B
npoTokone (Mpunoxexwne E).

Ecnu norpelHoOCTb M3MepeHusi BbIXOAUT 3a nNpeaenibi HopMUpOBaH-
HbIX 3HaYeHW, BbINOMHAETCSA IOCTUPOBKA pacxogomepa, nocre 4Yero no-
BEpKa BbIMOMHSETCS NOBTOPHO.

OdopmneHune pe3ynbTaToB NOBEPKU

Mpn nonoxuTenbHbIX pe3ynbTaTtax NoOBEPKM AeraeTcs 3anucb B nacnop-
Te pacxogoMepa, 3aBepeHHasi Noanucbio NOBepUTenst C HaHeceHUeM
NOBEPUTENBHOIO Knenma, unm opopmriseTcs CBMAETENbCTBO O NOBEPKE,
nocrne 4ero pacxogomMep OOMNyckaeTcsl K JKcniyataumm ¢ HOPMUPOBaH-
HOW MOrpeLUHOCTbHO.

B cnyyae oTpuuartenbHbIX pe3ynbTaToOB NEPBMYHON MOBEPKU pacxono-
Mep BO3BpallaeTcsi B NPOM3BOACTBO Ha AopaboTky, nocne 4ero noane-
XXUT NOBTOPHOW MOBEPKE.

B cnyyae oTpuuaTtenbHbIX pe3ynbTaToB Nepuoanyeckon NoBepKU 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 cmMapTdoHoM obecneuvvsaeTcs 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,;

aKkTUBMpoBaTb (PyHKUUIO Pa3pewinTb YCTaHOBKY U3 3TOr0 MCTOYHMKA,
npu nomoLum nboro annoBoro MeHegxepa Ha cMapToHe 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 npunoxeHus «MoHutop YPCB-311».

6.3. NMogkntoyeHne K pacxoaomepy

Ana pabotbl npunoxeHus «Monutop YPCB-311» Heobxogumo B
HacTporkax cMapTdoHa BKMOYMTb WHTepdenc OecnpoBOgHOM CBSA3U
NFC.

3anyck npunoxexHns «Monutop YPCB-311» ocyuwecTtsnsietcs no-
CpPeacTBOM KacaHus nanbueM M3obpaxeHus MKOHKU (puc.16), nubo aBTo-
MaTU4YeCKN Npu NMOAHECEeHMM CMapT(oHa K NMLEBON NaHenu pacxono-
Mepa. Bo BTopom cnyyae npunoxeHue nnbo 3anyckaetcsa cpasy, nmbo
oTobpakaeTca B CNMcKe AOCTYMHbIX MPUNOXEHUN.
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PesynbTaTbl YCTaHOBMNEHUSI CBSI3M C PacXo4oMepoM OTobpaxkatoTcs

B NPaBOM BEPXHEM YrIly 3KpaHa cmapTdoHa B BUAE OKPYXHOCTU COOT-
BeTCTBYyloLLero useta (puc.17).

#Z MoruTop YPCB-311 O

a) cesi3b He bbiria ycmaHoeieHa

98 MouuTop YPCB-311 O

6) npubop eHe rnons Oeticmeusi NFC, ces3b nomepsiHa

#Z, MoruTop YPCB-311 O

8) c853b yCcmaHoBieHa
Puc.17. Pexxumbl MHAMKALNN COCTOSIHUA COeaNHEeHMUS.

MpunoxeHune copepxut YeTbipe Bknagku: O MPUBOPE,

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

MoHnuTop YPCB-311 ‘3 :

O NPHUEOPE TEKYLIME W3MEPEHMA HACTPORI

Puc.18. PacnonoxeHue ApnbIKOB BKNagoK MPUIoOXeHUs.

HaBurauna wmexay BKragkaMy OCYLIECTBNSAETCA MNOCPeaCcTBOM
CKOMNb3SILLIEr0 FOPU30OHTANbHOIO ABWXEHUS nanbuem Mo 3KpaHy cMapT-
doHa, NMbo HaxaTnem — KacaHMem nanbLemM 3KpaHa cmapTdoHa B 00-
nacTtu otobpaxeHust HaMMeHoBaHUsA TpebyemMon BKNaaku.

L]
B npaBoM BepxHeM yrny akpaHa pacrnonoXeHa KHoMka * ans Bbi3oBa
KOHTEKCTHOIO MEHI0 NpuoxenHuns (pmnc.19).

MoHuTop YPCB: O nporpamme

0 NPHUEOPE TEKYLL Beixon

Hacoson apxva

Puc.19. Bug KOHTEKCTHOro MeHI0 NMPUIOXKEHUS.

Mocne BbiNonHeHNs komaHasl O nporpamme OTKpbIBaeTCcs MHGOpP-
MaLMOHHOE OKHO, cofepkallee CBeAEeHUsi O HaMMEHOBaHUW U HOoMepe
BEPCUN MPUTOXKEHNS.

[na 3aBepweHna paboTbl C NPUNOXEHNEM HEODXOANMMO BbINOSTHUTL
KomaHgy Bbixoa.
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6.4. Bknagka «O MPUBOPE»
BrewHun sug sknagkm O MPUBOPE nokasaH Ha puc.20.

MoHuTop YPCB-311 O

ONPUEOPE  TEKYWMWE U3MEPEHWA  HACTPORI

Baner 78.00.20.08

KC 0xa8d9

N2 408836

DN: 704

Pexiam: CEPBHC

K1: 0.000000 P1:-nan

K2: 1.000000 FZ:0.000000
Bbix.1: YacToTHBIA
Brix.2: YacToTHBIA
KP1: -nan umn/m?®
KP2: 0.00 umn/m?®

Puc.20. Bug Bknagku «O MPUBOPE».

B none Bknagku otobpaxatoTcs cnefyowme napameTpbl:
- Bepcusa NO pacxogomepa;
- KC — koHTponbHas cymma O pacxogomepa;
- N2 xxxxxx — cepurHbI HOMEep pacxogoMepa;
- DN — Tnnopasmep pacxogomepa (anameTp yCroBHOro npoxoaa);
- Pexxum — pexxum paboTbl pacxogomepa;
- K1, P1, K2, P2 — kannbpoBoyYHble K03 PUNLUNEHTHI;
- Bbix.1, BbIx.2 — pexxum paboTbl BbIXOQOB pacxogomepa;

- KP1, KP2 — koachcumumeHTbl npeobpasoBaHns (4518 YacToTHoro nmbo
UMMYNbCHOIO pexunma paboTbl BbIXxo4a).
6.5. Bknagka «TEKYLUWME UBMEPEHUSA»
BHewHnun Bug Bknagku TEKYLWWME W3MEPEHUA nokasaH Ha
puc.21. B none Bknagke otobpaxatoTcsa cnegyowme napameTpsbl:
- TEeKyLMe BpemMs 1 gaTa;
- Q — Tekywwmit pacxoq (M3/4 n nN/MuH);
- MonHbIN 06 bEM — CyMMapHbIi HAaKOMMEHHbI 06beM (M3);
- V+ — 06beMm, HaKOMMEHHbIN NMPU NPSMOM HanpaBfeHUn OABWXKEHUS Xna-
kocTu (m3);
- V- — 06bem, HakonneHHbIM Npyu o6paTHOM HanpaBnNeHUN ABMXEHUS Xna-
koctun (Mm3);
- Obwee Bpems paboTbl — o6LAA NPOOOIMKUTENBHOCTL PaboThbl pacxo-
aomepa (4acbl, MUHYTbI);
- besaBapunHaa paboTa — NpoOOMKUTENBHOCTL 6e30TKa3HOW pPaboThl
pacxogomepa (4acbl, MUHYTbI).
3HayeHne napametpa MNMonHbIN 06bEeM paccunTbiBaEeTCs Kak cyMma
3HayeHun V+ u V-,
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3anyck npouecca YTeHUs TEeKYLMX 3HaYeHUM OCyLlecTBnaeTcs no-
cpeacTBoM HaxaTus Ha kHonky <MMPOYUTATb>.

MownuTop YPCB-311 ) ® :

O NPUBOPE  TEKYLUME UBMEPEHUA  HACTPOMKS

Tekyuiee spemMs ...

Q, My ...

Q, n/MUH ...

MonHbIN 06beM, M2 ...

V+, M2 .

V-, M2 ...

Obuiee Bpems paboTbl, YM ...
BesaBapuitHas paboTa, Y:M ...

© AnnapartHas HeMcnpasHOCTb
D Huskoe HanpsaxeHue 6aTtapeu
» Owwubka Y3C
Qt > Qmax
©® Qt>Qe.n.
@ Qu.n.>Qt

Havanocs ureHue namepeHuin

NPOYUTATE

Puc.21. Bug Bknagkn « TEKYLUWME USMEPEHUA».

Mocne HaxaTtua kHonkn <MPOYUTATb> B BepxHen 4acTu aKpaHa
cMapTdoHa HauyMHaeTca oTobpaxeHwe nHauKaTopa nporpecca BbIMori-
HeHMs 3agayun, a B none BKMNagkuM — BChnbiBatowero coobuieHns Hava-
NOCb YTeHne uamepeHun (puc.21).

Mpun oTcyTcTBUM cOOEB NpU YTEHUW OaHHbLIX B norie BKNagku oTob-
paxaeTcsa coobuieHne OwmnboK HeT (puc.22).

MonuTtop YPCB-311 O :

OTMPUBOPE  TEKYLUUE USMEPEHUSI  HACTPOWKI

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

Q, n/mMuH 0,000

[MonHbI 06bem, M3 0,000

V+, M3 0,000

V-, M* 0,000
O6Lee Bpems paboThl, 4:M 00:00
BesaBapuitHasa pa6oTa, 4:M 00:00

OwmnboK HeT

Puc.22. BbiBog coo6ueHnsa 06 oTcyTCTBMU OLUNOOK.
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Ecnn B pabote pacxogomepa cukcmpyetca owmbka (HC), To BO
Bknagke TEKYLUME USMEPEHWUA nosisnaetca coobuieHne OwmnbkKa, a
B CTPOKE C HaMMeHoBaHMeM cooTBeTcTBytowen owmnbkm (HC) HaunHaeT-
ca oTobpakeHMe OKPYXHOCTK KpacHoro useta (puc.23). MNonHbin nepe-
YeHb (pukcupyembix owmnbok (HC) npuseaeH B n.8.2.

MonuTop YPCB-311 C Qo :
O NPHUBOPE TEKYWME U3MEPEHMA HACTPOWMK}

Tekyuliee Bpems ...

Q, M3/u ...

Q, n/MUH ...

MonHbI 06beMm, M3 ...

V+ M3..

V-, M2 ...

Obwee BpemMa paboThbl, YiM ...

besapapuitHan paboTa, Y:M ...
AnnapaTHas HeMCnpasHOCTb
Huskoe HanpsxeHue 6arapen
Owmwnbka Y3C
Qt > Qmax
Qt > Q..n.
QH.n. > Qt

Puc.23. OTobpaxeHue TeKyLen oWnGKu.

Mpun oTcyTCTBUKM yCTAHOBMEHHOM CBA3W Mo uHTepdency NFC B none
BKNaaKku BbIBOAUTCA coobLieHne Error (puc.24).

Monutop YPCB-311 @)
0 NPUBOPE TEKYLWME USMEPEHUA HACTPOWMK}

Tekyuiee epems Error

Q, M3/y Error

Q, n/muH Error

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

V-, m? Error
Obuwee epema paboTbl, Y:M Error
BesasapuitHas pabora, 4:M Error

Error

Puc.24. Oto6paxeHune coobweHns ob ownodke «Errory».

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

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

MoHuTop YPCB-311 @ :
WE UBMEPEHUSA HACTPOVKW CETU LORA  APXMBbI

DevAddr:
10101010
DevEUI:

D88039 e
z Havanocb YteHue HacTpoek
AppSKe cetn LORA
YpoBeHb curHana, ab:

Kon-Bo BUAUMbIX 6a3. CTaHLMA:

1

CraTtyc noaKntoYeHus:

MOAK/IOYEHO
Bepcus LoRa:

90.11.00.09

NPOYUTATb

SKCIMOPT XML

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

KayecTBO ycTaHOBMeHHOM cBsA3N C ceTbto LORa oTtobpaxatoTcs B

BMAE LBeTa 3HayeHus napameTpa YpoBeHb curHana (puc. 25):
- 3eMeHbIN — CUrHan XopoLUEero Ka4ecTea;
- XXenTbI — CUrHan yaoBneTBOPUTENBHOIO Ka4yecTBa;
- KpaCHbIN — CUrHan nioxoro KavyecTea.

MonHbIM NnepeveHb NapameTpoB npu pabote B cetTn LoRa npueege-
Hbl B pasgene 7 HacTosLWero pykosoacTaa.

[ns BbIBOOAA Ha 9KpaH 3HayYeHUn napameTpoB ceTu LoRa cnegyet
HaxaTb kHonky <MPOYUTATb>. Ecnn HeT HeobxoauMOCTM B YTeHWUU
BCEX NMapamMeTpoB, BO3MOXHO YTE€HMEe TONbKO BblOpaHHOro, nytem Kpar-
KOBPEMEHHOIO KacaHusi nanbuem B obnacty oTobOpaXkeHusi 3HauyeHus
napameTpa.

[ns coxpaHeHns 3Ha4yeHU NpPOYUTaHHbIX NapamMeTpoB creayer
HaxaTb kHonky <QKCIMOPT XML>. lNMocnegyowmii Nopsiaok OencTsui
nonb3oBaTtensa OyayT 3aBuceTb OT MOLENN UCMONb3yeMOro cMapTgoHa.
3HayeHna napaMeTpoB COXpaHATCs 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 OTKPbIBLLEMCS AManoroBoM okHe (puc.26) BeBecTn Tpebyemoe 3Haue-
HWe;

- HaxaTb kHonky <3AIMUCATb> ana noatBepXAeHUS BbIMNOMHAEMOro

JencTBus.
Beenute 3HaueHue:

00 - FFFFFFFFFFFFFFFFFFFFFFFFFFF

OTMEHUTE  3ANMUCATB

Puc.26. Bug ananoroBoro oKkHa pegaktupoBaHUA nNapamMeTpoB.
6.7. Bknapgka «<APXUBbI»

I'Ip|/|n0>|<eH|/|e no3BoJiIAeT CHUTbIBATb U3 pacxogomMepa 4YacoBble (I'IO-

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

CunTbiBaHME apXmnBOB BO3MOXXHO U MpU OTCYTCTBUN HanpAXXeHunsa rnn-
TaHUA pacxogomMepa.

BHewHnn Bua Bknagkn APXUBbI nokasaH Ha puc.27.

MoHuTop YPCB-311 Q :

13MEPEHMA  HACTPOWKM CETH LORA  APXMERI

HacoBon apxEie

NPOYMTATE

COXPAHWTE

Puc.27. Bug Bknagkn «APXUBbDI».

Mocne HaxaTtust Ha kHonky VW (puc.27, pacnonoxeHa cnpasa oOT
Hagnucu YacoBowW apxvB) pacKpbiBAETCA MEHK CO CMMCKOM HauMeEHO-

BaHWn apxmBoB: YacoBou apxuB, CyTouHbINn apxuB, Mecsa4HbIn ap-
xuB (puc.28).
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MonuTop YPCB-311 Q@ :

13MEPEHMA  HACTPOWKW CETMLORA  APXMELI

CyToumMbid apXve

hecAYHEIR apxuB

Puc.28. Bug MeH0 coO CNMCKOM HauMeHOBaHUN apXUBOB.

Mocne Bbibopa TpebyeMOro HauMMEHOBaHWSA apxvBa W HaxaTus
kHonkn <MPOYUTATDb> oTKpbIBaeTCsl OKHO CO CMMCKOM apXMBHbIX 3anu-
cen (puc.29). Kaxxgas apxmBHas 3anncb cHabxeHa MeTKON BpeMeHU, Co-
OTBETCTBYIOLLEN MOMEHTY BPEMEHW COXPaHEHUS AaHHbIX B apxvee U

nMetoLLen oopMaT: «4achl», «MUHYTbI», «CEKYHObI», «AEHbY», «MEeCcsaLy,
«rog».

MoHuTop YPCB-311 @ :

13MEPEHMA  HACTPOWKM CETMLORA  APXMWEBI

O BpXvB

59 24.04.27

NPOYHMTATE

COXPAHWTE

Punc.29. Bug okHa nHAUKauuMm BbIOPAHHOIro apxmBa.

[na npocmoTpa cooepXMMoro BelOpaHHON apXvMBHOW 3anucu Heob-
XOAMMO KOCHYTbCS nanbLemM B obrnactu akpaHa ¢ oToOpaxxeHMem cooT-

BETCTBYIOLLEN METKM BpeMeHN. OTKPOETCA OKHO C apXMBHbIMW AaHHBIMU
(pnc.30).
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MonuTop YPCB-311 Q@ :
A3MEPEHMA HACTPOWKKW CETH LORA APXHBEBI

HacoBoH apxX1e

Tekywes Bpema 17:59:59 24,0421

0,000000
0,000000

®nark HG Q00700

NPOYMTATE

COXPAHWTE

Punc.30. Bua okHa ¢ apXxuBHbIMU AaHHbIMMU.

6.8. CoxpaHeHUe apXUBHbIX AaHHbIX

Monb3oBaTenb MOXeT BbibpaTb M COXpaHUTb Tpebyembie 3anucu
apxuBa B oTgenbHoM doanne. [nsa coxpaHeHusi BbIOpaHHbIX apXMBHbIX
3anucen cnegyet HaxaTtb KHonky <COXPAHWUTb>. B oTkpbiBweMcs
OnanoroBom OkHe OyaeT npennoXeHo ykasaTb oopmaT COXpPaHSAEMOro
danna (puc.31).

Moxkanyicrta, BoibepuTe
dopmar apxusa

AST vnm .CSY

OTMEHA csv AST

Puc.31. Bug gnanoroBoro okHa Bbibopa dopmara c¢pamna.
MPUMEYAHNA.

1. ®opmaTt .AST — 3TO BHYTPEHHUN (hopmaT, NnpegHas3HaYeHHbIN A5
paboTbl C NporpaMmHbIM Komnnekcom «Banet Clly.

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

Mocne HaxaTtua kHonkn <COXPAHWUTb> nopsigok ganbHenwunx

AencTBuin nonb3oBaTens OyayT 3aBuceTb OT MOAENM MCMNONb3YyeMoro
cmapTdoHa.
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7. PABOTA C MOAYINEM BECIMPOBOAHOIO
UHTEP®EUCA LORA

7.1. HasHayeHue 1 xapaKTepucTUKU MoAayns

7.1.1. Mogynb RF LoRa 6ecnpoBoaHoro nHrepderica npegHasHavyeH anga ne-
pefadn HaKOMMEHHbIX U TEKYLLMX OaHHbIX, a8 Takke COObLeHUA O He-
LWITATHBIX CUTyaumMsax OT NpMBOPOB yyeTa B AUCNETYEPCKYIO CUCTEMY, NO-
CTPOEHHy Ha Gase nporpammHoro komnnekca «B3JIET Cll» wnu cto-
POHHMX cepBuCOB. B kayecTBe nepepatowien cpenbl npu pabote agan-
Tepa Ucnonb3yrTcsa Ungposble ceTu ctaHaapTa LoRa.

O6meH B ceTn Ha 6a3e moaynst LoRa no3sonseT yBennunutb ANUHY
cBs3n 0o 10 KM Ha OTKPbITOM MPOCTpPaHCTBE M OO0 2 KM B 3aCTPOVKE.
Takxke cBsA3b No MHTepdency LoRa nosbliwaeT aHeproadPeKkTMBHOCTb
aboHeHTCKOro 0bopya0oBaHUs U CHUXaeT CTOMMOCTb ero 06CnyXmBaHus.

MPUMEYAHUE. lMpwu pasmelteHnmn pacxogomepos ¢ LoRa mogynem
BHYTPY 34aHWUA, Konoaues, Npy NAOTHOW 3acTponke u np., Ans npegot-
BpaLLleHNs CHWXEHUs OanbHOCTU CBA3W pPeKOMeHOYyeTCH WMCNosib30BaTb
BbIHOCHbIE€ @HTEHHDbI.

7.1.2. Mogynb RF LoRa nossonser:

- NoAKNtYaTh No 6ecnpoBOAHON TEXHOMOMKN K ANCMIETYEPCKUM CUCTEMaM
pacxogomepsbl YPCB-310/311;
- OCYLEeCTBNATb KOHTPOSIb NOKa3aHu NpubopoB 1 oMKCUpyeMbIX HellTaT-
HbIX CUTYyaUWK;
- NnepefaBaTb apXMBHbIE JaHHble B ANCNETYEPCKNE CUCTEMDI.
7.1.3. MpuHumn paboTtsl LORaAWAN ceTu npmBeaeH Ha puc.32.

OKOHEeYHble y3arnbl

cetn LoRaWAN
Pacxogomep

Mopaynsauus

LoRa Cepsep Cepsep

cetv LoRaWAN NPUNOXEHU
Pacxofgomep

= —

/,;

1
Ethernet, | /
4G, Wi-Fi :
Pacxonomep s crip :
:
|
3 £ :

BasoBas cranuus

cetn LoRaWAN YaaneHHbI KoMnbloTep

(knneHTCKOE NPUNOXeHne)

Pacxogomep

%—1

Puc.32. Cxema opraHusauumm oomeHa no LoRaWAN ceTum.

LoRaWan ceTb ucnonb3yeTr 0e3nuueH3nMoHHble cybrurarepuoBbie
pagMoYacToTHble Anana3oHbl, Takne kak RU864-870 (ananasoHbl YacToT
864 - 865 Mlu, 866 - 868 MIu ,868.7 - 869.2 MI'y) B Poccun un
EU863-870 (ananasoHbl YacTtoT 863—870 / 873 MI'y) B EBpone.
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LoRaWan ceTb obecneunBaeT nepenady AaHHbIX Ha 6onblume pac-
CTOSIHUSI C HU3KNUM 3HepronoTpebneHnem. CKopoCTb nepeaadn AaHHbIX
MOXeT cocTtaenaTtb ot 0,3 go 27 K6ut/c B 3aBUCMMOCTN OT KOIhPULMEH-
Ta paclunpeHuns.

Mogaynsuma LoRa nmeet B obLien CNOXHOCTM WECTb KO3 DULNEH-
TOB pacwupenus: ot SF7 go SF12. Yem 6onbwe SF, Tem 6onblue Bpe-
Msi B admpe, 6onblie notpebneHne 3Heprum, MeHblle CKOPOCTb nepeaa-
YM JaHHbIX U B6onblle AanbHOCTb CBA3M.

7.1.4. B coctaB obopynoBaHusa cetn LoRaWAN BxogsrT:

- 6bazoBasa ctaHumsa (Wnt3), BbINONHAKWAA YHKUUN CONPSXXEHUS U B3a-
NMOLENCTBUSA pagmoceT ¢ abOHEHTCKMM TEPMUHANIOM M KOHLEHTpauum
Harpysku ¢ rpynnbl TEpMUHAIOB;

- CeTeBOW cepBep, NpedHas3HaYeHHbIn ONA yrnpaBreHUs ONOpPHOW CEeTbio
6a30BbIX CTaHUMI, NpYeMa AaHHbIX C OKOHEYHbIX YCTPOWCTB 1 nepenayn
X BHELUHUM NPUINOXEHMAM, a Takke nepefayn OaHHbIX OT BHELUHUX
npunoxeHnn Ha LoRa yctponctea. B kayecTBe ceTeBoro cepsepa MoOXx-
HO MCNONb30BaTb Kak peLleHus, npeaocTaBnsemble MeCTHbIMK onepa-
Topamu («3Op-Tenekom», Actility), Tak n cobcTBeHHble ceTn Ha 6ase pe-
weHun ot «Bera-Abcontot» u T.M.;

cepBep NpUIIOXeHU, npeaHasHavyeHHbIM Ans 06paboTku, oTobpakeHus
N XpaHeHusa nepefaBaeMblX OaHHbIX OT KOHEYHbIX YCTpoWCTB. B kaue-
CTBE cepBepa NPUIIOXEHUI MOXHO UCMONb30BaTh CryX6bbl NporpaMMHO-
ro komnnekca «Bsnet Cll». Takke MOXHO BOCMOfb30BaTbCA YyCryramu
obnayHbIX cepBMCOoB, NOAAEPKUBAKOLMX YCTPONCTBO.

7.2. BBop, B aKcnnyaTtauuro

7.2.1. NMoaroToBKa K HaCTpouKe

7.2.1.1. Hactponkun LoRa moayna xpaHsaTCca HenocpeACTBEHHO B NaMSATU YCTPON-
CTBa, K KOTOPOMY OH MOAKIMIOYEH, T.e. pacxogomepa YPCB-311/310.
[na HacCTpoOnKn MoAaynst MOXXHO UCMNOSIb30BaTb:

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

- apantep «B3net USB-OP»;

- apantep «Banet USB-RS485» (npn Hanuuum moayns RS-485). B atom
cnyyae gnga Hactporiku Heobxoanm «MoHntop LoRa YPCB-311».
7.2.1.2. Ona nogkntodeHna kK cetm LoRaWAN OKOHe4yHOe YCTPOMCTBO AOSTKHO
nponTtn npouenypy aktmeaumm (End-Device Activation). Cneundmkauus

npegycMmaTtpuBaeT Ba BUAa akTMBaLmm yCTPOUCTBA:

- OTAA (Over-The-Air Activation), korga TpebyeTtcs nponT npoueaypy
NpUCoOeanHeHnsi, BO BPEMSI KOTOPOW CO30AlTCA CECCUOHHbLIE KUK
lwnppoBaHna n 3HadeHne agpeca DevAddr;

- ABP (Activation By Personalization), koraa He TpebyeTcs npoxoauTb
npoueaypy NPUCOEOUHEHUs, KoUMW WNGPOBaHUA M 3Ha4YeHue agpeca
DevAddr 3anucbiBaloTCS B YCTPOWCTBO 3apaHee (npeaBapuTenibHas
nepcoHanuaaumsi yCTpomucTBa).

55
A B3/ET



7.2.1.3. NepeyeHb napameTpoB LoRa moayns:

DevAddr — agpec yctponctea B cetu LoRaWan. Heobxogum gns noga-
KnoYeHna K cetn Yyepes aktueaunio ABP. HasHayaeTcs onepatopom ce-
™ LoRaWAN. Heobxoammo coobwmnTb agpec onepatopy npu aktmeaumm
ABP;

DevEUI — yHUKanbHbI 64-6UTHBIN MAEHTUGUKATOP YCTPOWCTBA, KOTO-
pbii MpUCBaMBaeTCs Npu BbiMyCcKe U3 Npon3BOACTBa (He pekoMmeHAyem-
Cs U3MeHsimb). [Ina BO3BpaTa K 3aBOACKOMY 3HA4YeHu Heobxoammo
nepesarpysmtb YCTponcTtBo. Hactpomnka nonbsoBaTtenbckoro EUI go-
CTynHa npu nomowm npunoxeHunsa «Monutop LoRa YPCB-311». Heob6-
X0OMMO coobLWNTb naeHTudukaTop onepatopy npu aktmeaumm OTAA n
ABP;

AppSKey — knto4 wmncpoBaHna Mexgy aboHEHTCKMM YCTPOMCTBOM W
cepBepoM MPUIoXeHUs, reHepupyeTcsa criydanHbiM obpa3om nonb3oBa-
TenemMm. Heobxoanmo coobuwmTb KoY onepatopy npu aktueaumm ABP
nnn OTAA,

NwkSKey — kniod wmngpoBaHua mexgy aboHEeHTCKMM YCTPOWCTBOM U
CeTeBbIM CEepBEpPOM, FreHepupyeTcsa crnyyamHbiM 0bpas3omMm nonb3oBaTte-
nem. Heobxoammo coobuwunTb KNy onepaTtopy nNpu aktneauun ABP;
AppEUI (unn joinEUI) — npgeHTudmkatop rnobanbHOro npuoXeHus
Join-Server. MNpu ncnonb3oBaHUU fOKanNbHOrO NpunoxeHus JoinServer
noeHTudukaTop 3agaetca nobbiM 3HadYeHneM. Heobxoaumo coobwnTb
noeHTudukatop onepartopy npu aktmsaumm OTAA,

MHTepBan mexay TenerpaMmmamum — rnepuo oTnpaBku AaHHbIX U3 Npu-
bopa. YcTtaHaBnmBaeTcsa 3HayeHue B guanasoHe oT 60 oo 1440 MuHyT.
Bonee HM3kne 3HaYeHUA 3aMETHO CHWXAKOT CPOK Cnyxbbl 6aTapen n He
pekoMeHAyHTCA AN NOCTOSIHHOrO UCMOMb30BaHUs. 3Ha4YeHus UHTepBa-
na Hwxe 5 MUHYT MOTyT 3Ha4YUTENbHO 3arpy3nTb ceTb LORaWan;

Pexxum aktMBauum — BW aKTUBauUUKW, WUCMOMb3yeEMbIM aganTepoM:
OTAA vnu ABP;

Cob6nopgatb DutyCycle — koadbdmumneHT 3anonHeHns B LMKNe nepena-
4n gaHHbiX. CobniogeHne pexnma «TUWKUHbI» B acmpe TpebyeTca ans
KOppekTHon paboTbl cocegHmx LoRa ycTtponcTts. YCTponctso nepuoam-
YeCKM MEPEXOONT B PEXMM OXMOaHUS CBOeN ovepean (A0 4-X MUHYT)
npv nocnegoBaTenbHOM Nepefaye AaHHbIX;

ApanTuBHasi CKOpOCTb nepenavu — napameTp ynpaBneHus CKOPOCTbHO
nepefayv AaHHbIX CETEBbIM cepBepoM. AJanTaumsi CKOpOCTU nepenayn
AAHHbIX NO3BONSAET ONTUMU3MPOBATL 3arpy3ky ceTun n obecnevnTb Kax-
AOMY KOHEYHOMY YCTPOMCTBY BO3MOXHOCTb paboTbl HA MakCMMarnbHbIX
CKOPOCTAX C Hagnexawen noMexoyCToMYMBOCTbIO;

MoaTBepXxaeHMe AOCTaBKU AAaHHbIX — NapameTp NOATBEPXKAEHUS Npu-
eMa AaHHbIX cepBepom onepartopa. OTBevaeT 3a HAa4EeXHOCTb CBA3N B
cnyyae BO3HUKHOBEHUSI cboeB. YCTPOMCTBO BbIMNOMHAET 3 MOMbITKA OT-
npaBku daHHbIX. B cnyyae oTpuuartensHoOro pesynstata npoucxoauT no-
BbllleHMe KoahuuneHTa pacnpeneneHns (B CTOPOHY YyBeENUYEHUs
[anbHOCTW);
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- Tun nepepaBaeMbIX AaHHbLIX — TUM NepegaBaeMblX AaHHbIX HA cepBep:
TEKyLLMe nokKasaHusi UM apxuBHble (CYyTOYHbIE 3anucu). Yacosble 3anu-
CW OOCTYMHbI TOMBbKO MO 3arnpocy C cepBepa;

- TeKywWMn permoH — 4acToTHbIA AnanasoH, UCMonb3yeMbl B pernoHe. B
HacTosLee BpeMs nogaepxusaetca Tonbko RU864-870.

BHUMAHWE! Hoeble Hacmpolku ecmynarom & cujly moJsibKo 8
oyepedHOM ceaHce nepeda4yu OaHHbIX (8 coomeemcmeuu C Mnpex-
HUMU Hacmpoukamu). [Jnss HemeO1eHHO20 NMPUMEeHEeHUsI HacmpoeK
MO)HO  8bIMOJIHUMb  fnepe3a2py3Ky npubopa, OmMKIOYUS
/nodknro4ue e20 numaHue (Npu Haau4YuUU Makoli 03MOXXHOCMU.

7.2.2. laHHble ANA noakno4vyeHns npmnoopa k cetu LoRaWan

Ana wnHterpaumm npubopa ¢ LoRa mogynem B ceTb, HeobxoauMmo
nepefatb OMCNeTYepy CETEBOro cepBepa napameTpbl cBA3M LoRa mo-
nyna (OTAA, DevEUI, AppEUI, AppSKey). Pekomengyetcs aTo cae-
natb npu nomowm npunoxexmst «Monutop YPCB-311» ana OC Android:
Ha Bknagke HACTPOWMKA CETMU LoRa cnegyeTt BbINOMHUTL YTEHUE
BCEX HacCTpoek, nocre 4yero HaxaTb kHonky <QKCIMOPT XML>. Co3gaH-
HbIA (hans C HacCTpoMKaMun nepecnaTb gucnetyepy.

[Ansa HakonneHust n oTobpaxkeHnst Nony4aemMblxX JaHHbIX HEOBX0ANMO
CBA3aTb CETEBOW CepBep W cepBep npunoxeHun. MNoTtpebyetca coob-
LWMTb AMCNeTYepy CETEBOro cepBepa, kakummn cpeactsamm 6yayT obpa-
BGaTbiBaTbCA AaHHbIE: C MOMOLLBI MpOrpaMMHOro komnrnekca «Baner
CI» nubo gpyroro cepBuca, nogaepxusaroLero gaHHbIn npnbop.

B cnyyae ncnonb3oBaHusa nporpamMmmHoro komnnekca «Bsnet Clly» un
cetTn «Ip-Tenekom» ancneTyepy HeobxoaumMo nepenatb agpec cepeepa
«Banet Cly»: https:\\ip:port (BHewHWn cTatndecknin agpec, nopt LoRa
no ymonyanuo 2061).

Ot gucnetyepa cetn «IOp-Tenekomy» Nony4nTb:

- agpec cepepa «3Ip-Tenekom» Buaa https://ernet.ertelecom.ru/api;
- TOKe ayTeHTMdMKaumMm B ceTn «Ip-Tenekom» (LUndpoBaHHas CTPoKa).

Mpn ncnonb3oBaHun cBoen cetn Ha 6ase «Bera-AbcontoT», gucnet-
Yyepy He06X0AMMO NONYYNTb:

- agpec cepsepa «Bera-Abcontot» Buga ws://ip:port (nopt no ymonya-
Huto 8002);
- AaHHble ONnga ayTeHTUdMKaumn (NOrmH, Naporsb).

Ansa Toro, 4tobbl oGaBuTb Npmubop ¢ LoRa mogynem B nporpamm-

HbIn komnnekc «Banet Cl», HeobxoamMmo coobLWKUTL AncneTyepy cepee-

pa crnegywwme HacTpoWKu: Tun npubopa, ero CEpUnHbIA HOMEpP WU
DevEUL.

7.3. AKTUBauUusa n nogknoveHne npudopa

Mocne Toro, Kak BbLINOSHEHbI BCE 3Tamnbl HACTPOMKM npmubopa, npo-
nsowno gobaesneHne B ceTb U B crnyxbbl 06paboTkn gaHHbIX, Heobxo-
ANMO MpOBECTU MpPOOHYH npoueaypy akTMBauumm join unu npoueaypy
noakrnoyeHns. 3atemMm nepesarpysntb Npubop, OTKNYMB / MOAKYMB
€ro nutaHue, NMbo AoXaaTbCA CrneaylLero ceaHca CBsA3u.
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Mocne BkMOYEeHUA NUTaHuA Npubopa M B Hayane Kaxaoro ceaHca
CBA3M (B Cryyae OTCYTCTBUSA MOAKMOYEHMS K ceTu) moayrnb LoRa npous-
BOAUT B TEYEHMM MWUHYTbI Npouenypy noaknoveHus. Nocne ycnewHoro
NOAKIIYEHMS NepefaeTcs NakeT AaHHbIX C ayTeHTMduKkaumen npmbopa
M NakeT C TEeKylWMMW OaHHbIMM NGO apxuBamu (B COOTBETCTBUE C
HaCTpOMKammn).

MpOKOHTpONMpPOBaTbL MPOLECC MOXHO C MOMOLLBIO MPUMOXKEHMUS
«MoHutop YPCB-311» Ha Bknagke HACTPOWKA CETU LORA, koc-
HYBLUMCb HYXXHOro 3Ha4deHus. [Npy ycnewHoM MOAKMYEHUN NOSIBUTCA
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.

. BBegeHHbIN B 3kcnnyaTauMio pacxogoMep pekoMeHayeTcsi noasepraTb
NnepnoanyeckomMy OCMOTPY C LieSblo KOHTPOrS:

- paboTOCNOCOOHOCTM pacxoaoMepa;

- coGnoaeHMS YCINOBUI 3KCnnyaTaumy,;

- Hanu4unsa HanNpsKeHUst NUTaHUA B 3aJaHHbIX Npeaenax;

- OTCYTCTBUSI BHELUHMX NOBPEXAEHUA pacxoaomepa;

- HAEXHOCTU ANEKTPUYECKUX U MEXAHUYECKUX COEANHEHUN.

MepnogmMyHOCTb OCMOTPa 3aBUCUT OT YCIIOBUI 3KCMyaTtaunn, HO He
AO0MKHa BbITb pexe o4HOro pasa B Mecsl.

He pexe ogHoro pasa B rog Heob6xoanmmo NpoBOAUTb NPOGUNIAKTU-
YeCcKur OCMOTpP BHYyTpeHHero kaHana [Nl Ha Hanu4ne 3arpsasHeHuin n/nnu
OTNoXeHun. [JonyckaeTca Hanuume nerkoro pbikKeBaToro Haneta, KoTo-
pbI NpU NpoBeAeHUN NPOUNAKTUKA OOSMKEH CHMMATbLCA C MOMOLLbIO
YNCTOW MATKOM BETOLLU, CMOYEHHOW B BOAE.

Mpyn Hanuunn 3arpsisHEHU U OTIIOXKEHUW OPYroro Buaa Unum ux cy-
LLIECTBEHHOM TOMLWMHBI HEOOXOANMO MPOM3BECTU OYUCTKY MOBEPXHOCTU
MM ¢ nomowbl BOAbI, YNCTOM BETOWM U HeabpasUBHbLIX MOMLLNX
CpeacTB cpaasy Xe Mnocre n3BnevYeHnsa pacxogomepa ua tpyéonposoaa.

Hanunune cyuiecTBeHHbIX 3arpsisHeHun Ha nosepxHocTu [MI1, KoHTak-

TUPYIOLWEN C XUOKOCTbI, CBMAETENLCTBYET O HEYyAOBNETBOPUTENbHOM
COCTOSiHUM TpybonpoBoaa.
HecobntogeHne ycnoBuin aKkcnnyatauum pacxogomMepa, YKasaHHbIX B
n.n.1.2.9 n 2.1, BHeWHME NOBPEXAEHNS UMK NOBPEXOEHUS BHYTPEHHEN
nosepxHocTtn NI MoryT NpnBeCTU K OTKa3y pacxogomMepa unv npesbille-
HWIO JOMYCTMMOrO YPOBHS MNOrPELLUHOCTN N3MEPEHNIA.

Mpn BbISBNEHUN NOBPEXAEHUN MU3Oenusi, kabenem nuTaHus, CBA3WU
HeobxoanMo o0paTUTLCH B CEPBUCHLINA LIEHTP UNU pernoHanbHoe npea-
CTaBUTENbLCTBO ONs1 ONpeaenieHMsi BO3MOXHOCTU €ro AarnbHeunwen aKkc-
nnyatayuu.

PaboTtocnocobHocTb npubopa onpenensieTca no Hanuynk U coaepxa-
HUIO MHOMKaAUMWM Ha gucnnee pacxogomepa unm Ha moHutope (K. Bos-
MOXHbl€ HEUCNPABHOCTU, ONArHOCTUPYEMbIE PAacXO4OMEPOM, 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
OOJDKHA NPOM3BOAUTLCA 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 geMoHTaXa OYUCTUTb BHYTPEHHUM KaHan [N oT oTnoxeHun, 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
NprMbopoOM U MHAOMLMPYEMBIX HA gucnnee (Npu ero Hanuyum) B BUAE CUM-
Bona X B ctpoke «kHC = - - — — — — » npuBeaeH B Tabn.10. OtcyeT nopsa-
KOBOro HoMepa 3HaKkomecTa Npon3BOAUTCS cripaea Haslego.

Ta6nuua 10
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-
4y HC mnn HemcnpaBHOCTU MHOMKATOP B COOTBETCTBYHOLLEN CTPOKE
CBETUTCS KPACHbIM LIBETOM.

Mpn nosiBNneHnn nHaukaumm cumeona X Ha 3HakomecTe 1 unu 3acBeTku
KpacHbIM LIBETOM MHAMKATOpa B CTpoke AnnapaTHas HeucnpaBHOCTb
BO Bknagke UamepeHus, npmbop HeobxoanmMo oTNpaBuUTb B PEMOHT.

B cnyyae nHgukaumm cumsona X Ha ApyrMx 3HakoMecTax, Un 3acBeTKM
KpacHbIM LBETOM MHOWKATOPOB B OPYrnX CTPOKax BkNagku U3mepeHus,
n/Mnn OTCYTCTBMSA MMMNYNbCOB Ha YHMBEPCAnbHOM BbIXO4E criegyeT npo-
BEPUTB:

- HanMyne N COOTBETCTBME HOPMaM HamnpsiKeHUs NUTaHus pacxogomepa
NI UCTOYHMKA BTOPUYHOIO NMUTAHNS;

- 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 npolwlegwee BpeMsa OUKCUPYIOTCS B apxuee
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 yKasaHHOMYy B Tabn.1l0. Hanuyne Heucnpas-
HOCTM yKasbiBaeTcs umdpon «1», otcytcTeue — 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 pacxogomMepa AO0SMKHO OCYLLECTBNATLCSH 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
ra3oB, BbI3bIBAIOLLMX KOPPO3UIO U paspyLLaroLLMX N30SALMIO.

Pacxogomep He TpebyeT cneumanbHOro TEXHUYECKoro obcnyxuea-
HUSI NPU XpaHEHUN.

9.3. Pacxogomepbl MOryT TpaHCMNOPTMPOBATbLCA aBTOMOOWIbHLIM, PEYHbIM,
XXEeNe3HO4OPOXHbIM U aBMaLMOHHBIM TPaAHCNOPTOM (KpOMe HerepmeTu-
3MPOBaHHbIX OTCEKOB) NpU COBNOAEHUN CNEAYOLLMX YCITOBUIA:

- 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 My ¢ amnnutygon o 0,35 mm um
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*

PN25 DN32

-—)
\

\o

H*

a) sud criepedu

6) sud cboky

* CNpaBOYHbIN pasmep

MPUMEYAHWE. MNMprBeaeHHble 3HAYEHUS NIMHENHBIX Ppa3MepoB M MacCbl pacxoao-
MEepPOB SABMAKTCH CMPaBOYHbIMU M MOTYT OTNMYATLCA OT YKa3aHHbIX: MO NIMHENHbBIM
pasmepam * 2 %, no macce £ 10 %.

1 — usmepumernbHbIl yd4acmok; 2 — [N9AL; 3 — 3awumHas 2opuposaHHass mpyb-
Ka; 4 — emopu4HbIl npeobpasosamersb; 5 — 2epmoeeod Kabersisi uHmepghelca;
6 — 2epmo8800 kaberis numaHus; 7 — cmouka.

Puc.A.1. Pacxogomep YPCB-311.

Tabnuua A.1. MaccorabapuTHble XapakTepuUCTUKMN 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
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Puc.A.2. Pacxogomep YPCB-311 ¢ nigmukatopom. Bua co ctopoHbl nuueson
naHenu BTOPMYHOro npeobpasoBaTens.
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Mnomb6a noseputens OkcnnyaTtauyuoHHas nnomba

sssssee =TT
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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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1 — modyrnb RF LoRa 868 Ml'u; 2 — akpaH.

J1, J2 — KOHMaKmHbIe rnapbl pexuma pabomsi pacxooomepa;
XP1 — pazbem rnodknoYeHus kabesns numaHusi pacxodomepa =24B (ucronb3y-
emcs rpu Hacmpouke U rnosepke pacxooomepa);
XT5 — koHmakmHas Konodka yHuUgepcasibHo20 8bIX00a;
XT6 — KOHMaKmHasi Korio0Ka J102U4eCK0o20 8bIX00a;
SK1, SK2 — nepekntodamenu pexumos pabomsbl yHU8epcasibHO20 U 5102U4ECKO-
20 8bIX0008.

Puc.A.4. Bua moaynsa o6paboTkM BTOPUYHOro npeobpasoBatensi ¢ 3KpaHOM
M C YyCTaHOBNEHHbIM Moaynem OGecnpoBogHoro uHTepdenca RF
LoRa 868 MI'u.
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m‘“' mBL ¢ modymen obpaGomku

HL1 — uHOukamop; SK1 — KHorika

Puc.A.5. Bug moayna mHaMKauMm C MHOMKATOPOM B NPO3pPayvyHOWU KpbillKe
BTOPUYHOIO npeobpa3oBartensi.
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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.

67
A B3/ET



|:l

USB-RS232\485
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1 — knemmMmHas kornodka uHmepgbelica RS-485; 2 — knemmHasi KoriloOka 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
BX0Aa, BbIxo4a XuUnbl kabens WNMbAE XUIbl
Kabenb K1
Bbixog 1 (yHuBepcanbHbIn) CUHUI D1
Bbixog 2 (nornyeckun) cepbin D2
O6Lwmin npoBog, KOPWUYHEBbIN G
O6wwnin npoBog, YepHbIN G
Kabenb K2
WNHTepdenc RS-485 CUHUI B
NHTepdenc RS-485 cepbiv A
BxogHoe HanpshkeHne NOCTOAHHOro ToKa KOPWUYHEBbLIN +24
O6wwnin npoBog, YepHbIN G
O6wun npoBoa YKENTO-3eNeHbIN G

Puc.A.8. MapkupoBKa Xun kabenem BTOPpMYHOro npeobpasoBaTens pacxono-
Mepa Co cTeneHblo 3awunThbl IP68.
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NMPUNOXEHUE Bb. CxeMbl anekTpuyeckme

BTOPWYHbIV NPEOBPA30OBATENb

_____________ -

Moayne RS-485

Moayns 06paGoTku

Puc.B.1. Cxema coeauHeHun pacxogomepa YPCB-311.

70
A B3/ET

XS11 XP4 XT1 &
XT1 [=<[==] [Ttens [k
Kesr Uenb 1 PEC11| 1 o
1 | B/Data+ : GND | 2 —\,j
2 | A/Data- : XT3 @ Nnaa1
3 GND : Uens  [Kour
"""""""" TS1.1 1 T\
TS1.2 2 J
Moayne M-Bus :
XS11 XP4 m Xsz
XT1 ens CoHT
T e PEC2A] 1 [0
1]L : SND C
XT4 @ N3A2
2 (2 !
_____________ JI Uens  |Kesr
TS2.1 1 -
prrmmmmey s sy Ts22 |2 |—
1
I Moayne MHOWKaLUK | Moayns RF w
| | LoRa 868 MIy =IES
' | !
' |
' |
' |
' |
' XP1l XP3
| =]
N
: lw\l I YHusepcanbHbif
| T : XTg Boixoa
| I Kewr Uenb
| 1 |D_OuUT1
I NFC-meTka : 2 | GND
| | Noru4eckui
| I BLIX0[]
e PR XT6 XP1
Koer Uens Uens | Kesw
1 |D_OUT2 +24B | 1
2 [ onD GND | 2 y - RAB




SK1(2)

—

3 2

100Kk 37
38y 4 XT5 (XT6)
a5 1 | D_ouT1 2)
» GND
'—
D_OUT1(2) |;< —

I—

]
100k

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

[MuTaHMe OKOHEYHOro Kackaga yHMBEpCasrlbHOro M florm4yeckoro Bbl-
xo4oB (puc.b.2) MoXeT OCyLeCTBNATLCS Kak OT BHYTPEHHEro MCTOYHUKa
NUTaHUS — aKTUBHbIA 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», 3HA4YeHMe Hanps>KeHUs Ha BbIXOAe B
NIOTMY4ECKOM pexXuMe U amnnutTyga Mmnynbca B YaCTOTHOM (MMMyNbC-
HOM) pexume B 3aBUCUMOCTU OT COMNPOTUBMEHUS Harpy3kn MoxeT ObiTb
ot 1,7 po 3,6 B. lNpwn otcytcTBUM nmnynsca u npu yposHe «HU3Knn» B
NOMMYECKOM pEXMME — HanpshkeHne Ha Bbixoae He 6onee 0,4 B. PaboTa
BbIXOA4a B aKTMBHOM peXunme A0oMnycKaeTcs Ha Harpysky C COnpOTUBEHU-
eM He meHee 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 ocyliecTBnsieTcs ¢ noMoLLbio nepekntovatensa SK1 (SK2).

AnuHa nuHuMM CBA3M ANSa 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 namepeHunsa guHamm- 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 oTob6paxkeHus

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
yacrtoTa, 'y xoge
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
uMmn/m
Pacuet PacueT koadbduumeHTa .c
...; Ctapr
KoadpuumeHTa npeobpasoBaHng BbiIxoda
Texywas TekyLlee 3Ha4YeHMe 4acToThl 0-10 SKBMBANEHTHO
yacTtoTa, Ny pacxogy
A o YpoBeHb HaMNPs>KEHNs1 Ha BbIXO- -
KTUBHbIN Huskun -
Ae Npu Hanu4Mm curHana (noru- o Huakun
YPOBEHb Bbicokun
yeckas eguHuua)
Tun Bbixoga — UMnynbcHbIN (puc.116)
O6bLem HasHadehme Bbixoaa cMm. Tabn.B.4 no moAayno
(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>KEHNs1 Ha BbIXO- o
AKTUBHbIN Huskun -
Ae Nnpu Hanu4uMm curHana (noru- - Husknn
ypoOBeHb Bbicokui

yeckas egmHuLa)
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MpoaonxeHue Tabnuubl B.3.

O603Ha4veHuns 3HaueHune
HanmeHoBaHue napameTpa,
napameTpa Ha Bo3amMoXkHble 3HauYeHus 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 Hunakun .
Ae nNpu Hanu4umM curHana . Huskun
YPOBEHb Bbicokum
(nornyeckas eguHuua)

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 MPAMONMHENHBLIX y4acTKoB Tpybornposoda Ans pasfuyHbiX BUOOB

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

3-DN

30-DN

3:DN

10-DN

30-DN

Hacoc
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MpoaonxeHue Tabnuubli .1

3-DN

10-DN

3-DN

10-DN

PunbTp / rpsa3eBuk

* - MOSTHOCTbIO OTKPbITBIA MOSIHONPOXOAHOW LUIApOBOW KpaH He SIBNSieTCs
rMOapaBfIMyECKUM COMPOTUBIIEHNEM.

Mpw Hannyum B TpybonpoBoae HECKONbKUX rMMapaBin4ecknx Conpo-
TUBMEHUIN, ANUHA NPSAMONIMHENHOrO y4acTka Tpybonposoga Ao Gnvkan-
wero K N3A conpoTnBneHna JomkHa bbiTb HE MeHee yKka3aHHOM B OaH-
HoWM Tabnuue, a pacctosHue oT MNOA Ao Kaxgoro u3 octanbHbIX rMapaB-
NNYECKNX CONPOTUBMEHUA OOIMKHO OblTb HE MeHee 3HadeHusi, npuBe-
AEHHOro B Tabnuue Ans ruapaBnnMyeckoro CoOnpoTUBIIEHUS AAHHOMO BU-
aa.

NMPUMEYAHWE. MNpwu oTtcyTcTBUKM B TpybonpoBoae kakoro-nnbo rma-
paBANYECKOro COMPOTUBIIEHNA, pacxogoMep OOSMKEH MOHTMPOBATLCS C
yyeToMm obecrneyeHus onvH NpsMONMHENHbIX ydyacTtkoB 3-DN go pacxo-
aomepa n 2:-DN nocne pacxogomepa.
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NMPUNOXEHUE [1. KoHCTpyKUuMA cTpyeBbINpAMUTENEn

1. Ha puc.[1.1 npeacraBneHa cxema cTpyeBbIinpaAMUTESNs Tuna A, BbIMOMHSA-
€MOoro no crnegyLwmnm npasunam:

a) TONWKMHa nnatbl CTpyeBbINPpAMUTENA paBHa AOVMaMeTpy OTBepCTMVI, B
3aBUCMMOCTU OT Matepunana nnarta MoXxXeTt COCTOATb U3 OOHOW UNn He-
CKOJIbKMX MNaCTUH,

6) BCe AnameTpbl OTBEPCTUIA B NiaTe O4MHAKOBbI;

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

) OTBEPCTUSA CO CTOPOHbI BXOAA NOTOKa MMEIOT (hackum.

0,13-D

0,13-D

D — eHympeHHul duamemp mpyborposoda, 8 KOmopkll ycmaHasnusea-
emcsi cmpyesbInpsMUmers.

Puc.[1.1. Cxema cTpyeBbINpAMUTENSA NOTOKa Tuna A.

2. [ina cHWXeHNs Beca M KonMn4yecTBa maTepuana MOXeT UCMOoSib30BaTbCH
CTpyeBbINpsAMUTENL NoToka Tuna B (puc.[.2), BbINONHAEMbIA MO cneny-
oMM Npasunam:

a) B OTBEpPCTMSA NnaTbl BCTaBneHbl TPYOKy;

6) onunHa Tpybok paBHa anameTpy TpyboK;

B) BCE AMaMeTpbl OTBEPCTUI B NnaTe OAMHAKOBbI;

r) 6onee NNOTHO OTBEPCTUSA pacnpedeneHbl B LeHTpe nnatobl, bonee pea-
KO Mo nepudepuu;

[1) OTBEPCTUSA CO CTOPOHbI BXOA4A NOTOKa MMEIT hacKum.
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0,13-D

0,13-D

Puc.[1.2. Cxema cTpyeBbINpsAMUTENSA NOTOKa Tuna B.

3. PaameTka 0TBEPCTUI B CTPYEBLINPAMUTENAX NoKa3aHa B Tabn.[.1.

Ta6bnuua 1.1. KoopauHaTtbl 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 TpybOMNpOBOA4 Ha PacCTOSIHUK
1+2 DN TtpybonpoBoga OT mocnegHero no noTOKy MECTHOro COMnpoTMB-
nenwus. MNpun ycTtaHoBKe CTpyeBbINpaAMUTENSA Tpebyemast onvHa npsiMonu-
HenHoro ydactka nepeg MN3A onpepenseTtcd, Kak paccTosiHMe OT rua-
paBnn4yeckoro conpotmeneHnsa go MNoA.
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NMPUNTOXKEHUE E. MNpunoxeHna K 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

DC 24V /0.6A
€

SEE
O @
Aon

ADN-1524

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

-

N L

« i
OOC{KéOO

C )
HV+V 4V -V -V -V

e —

* - CNpaBOYHbI pa3mep

oo
LI

a) sud criepedu

6

35*

Y

6) sud cboky

1 — 8UHMbLI KOHMAaKMHOU KOJSIOOKU 8bIXOOHO20 HarnpsixeHus =24 B; 2 — ceemodu-
OO0HbIU UHOUKamoOp BKIMYEHUS UCMOYHUKA 8MOPUYHO20 numaHusi; 3 — 8uHm 3a-
3eMrieHusl; 4 — 8UHMbI KOHMAaKMHOU KO/1I00KU MOOKMIOYEHUST HarnpsiKeHUsl numaHusi
~220 B 50 'y (L — nuHusi, N — Heimparnb); 5 — cepbaa 011 0c8060x0eHuUsI 3auier-

Ku; 6 — 3awerka 0ns kpernneHus Ha DIN-pelike.

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

O J 0
o
17,5* 58*

A
Y

Y

a) sud criepedu 6) sud cboky

* - CNpaBOYHbIN pa3mep

1 — 8UHMbI KOHMaKMHOU KO/I00KU 8bIXOOHO20 HarnpsixeHusi =24 B; 2 — ceemodu-
OOHbIU UHOUKaAmop BKMHOYEHUS UCMOYHUKa 8MOopUYHO20 rnumaHus; 3 — eUHmM rnoo-
CMPOUKU 8bIXOOHO20 HarnpsiKeHus; 4 — 8UHMbI KOHMaKMHOU KO/100KU MOOKIIoYe-
Hus HanpsixeHus numaHus ~220 B 50 'y (L — nuHus, N — Heumparnb);, 5 — cepbea
0151 oceoboxx0eHus 3awernku; 6 — 3awenka 0ns KpernneHusi Ha DIN-pelike.

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

LLIKCA.407251.016

re mr311 doc4.11
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