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Hactoswun [OOKYMEHT pacnpoCTpaHAeTCa Ha pacxo4oMepbl-
cyeTynkn ynbtpassykoBble «B3JIET MP» wucnonHenuss YPCB-310 wu
npeaHasHayeH Onsi 03HAaKOMIIEHMS NOSb30BaTenNs ¢ yCTPOMCTBOM pac-
Xo4AoMepa, NOPSIAKOM ero aKcnfyataumm 1 MoHTaxa.

B cBA3M C npoBOAUMBLIMM KOHCTPYKTUBHbIMKM AopaboTkamu 1 yco-
BEPLUEHCTBOBAHUSAMWN B PAacXOAOMepe BO3MOXHbI OTNINYMSA OT HacTos-
LLlero pyKoBOACTBA, HE BNUAIOLLME HA METPOSIOrMYECKNE XapaKkTepucTu-
KM 1 PYHKLMOHANbHbIE BO3MOXHOCTU U3LENMS.

MEPEYEHb NPUHATLIX COKPALLEHI

DN HOMWHAaIbHLIN ANamMeTp;

Bl - BTOPUYHbIN N3MEpPUTENbHbIN Npeobpa3oBaTerb;
KKW - xnakokpuctanimyecknin tHAnKaTop;

MBI - NCTOYHUK BTOPUYHOIO NUTaHUS;

ny - U3BMEPUTENBHbIN Yy4aCTOK;

HC - HewTaTHasa cuTyauus;

oC - onepaumnoHHas CUCTema;

MK - NepcoHarbHbIN KOMMbIOTEP;

Mno - NporpammMHoe obecneveHme;

M - NepBUYHbIN NpeobpasoBaTerb pacxona;

M3A - npeobpa3soBaTenb 3NEKTPOaKyCTUYECKUNA;
Y3C - ynbTpa3ByKOBOW CUrHar.

* % %

BHUMAHMWE! [Ons coxpaHeHusi cpoka cnyx6bl 6amapeu
Heobxodumo:

1. Bo epemsi xpaHeHus1 npubopa Ha cknade He pexe 1 pa3a e 4 mecsi-
uya nodknro4Yamb 6amapero numaHusi K coomeemcmeyru,emy
pa3bemMy Ha epemMsi He MeHee 4eM 15 MuHym.

2. lMpu memnepamype cebiwe 35 °C cpok xpaHeHusi npubopa He
dosmkeH npeebiwamsb 30 OHell.

* k%

e Pacxodomep-cyemyuk ynbmpa3seykosolu «B3JIET MP» 3apeaucmpu-
posaH 8 [ocydapcmeeHHOM peecmpe cpedcms uamepeHul P® nod
Ne 28363-14.

e Pacxodomep-cyemyuk ynbmpassykoeoli «B3JIET MP» paspeweH K
rnpumeHeHuro 055l ydema mensioHocumernsi 8 8005IHbIX cucmemax meri-
JIOCHabXXeHuUs.

e Pacxodomep-cyemyuk ynbmpaseykoeolu «B3JIET MP» coomeem-
cmeyem mpebogaHusm TexHu4decko2o peernameHma TaMOXeHHO20
cowsa TP TC 020/2011 «3nekmpomazHUmMHas coeMecmumMocmb mMex-
HUYecKux cpedcmsy.

YpocTtosepsiowme JOKYMEHTbl pa3MeLLeHbl Ha cante www.vzljot.ru
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FrAPAHTUN N3TOTOBUTEINA

I. N3roToBuTEnb rapaHTUpyeT COOTBETCTBME PaCXOAOMEPOB-CHETYMKOB YrbTpa-
3BykoBbIX «B3JIET MP» wucnonHeHnus YPCB-310 TexHu4yeckum YycrioBusM B
npepenax rapaHTUAHOIO CpoKa, yKasaHHOro B nacnopTte Ha usgenuve, rnpu co-
6rogeHnn cnegyroLmx yCroBui:

1. XpaHeHue, TpaHCNopTUpOBaHME, MOHTaX M 3SKChnyaTauusa wusgenus
OCYLLEeCTBNATCH B COOTBETCTBMM C TpeboBaHUSAMU IKCnnyaTauMoHHON
AOKYMeHTauuun.

2. MoHTax n nyckoHanago4Hble paboTbl NpoBefeHbl crneuuanvManpoBaH-
HOW opraHusaumen, COTPyAHMUKU KOTOpPOM npolwwnu obyvyeHue Ha npen-
NPUATUN-U3rOTOBUTENE, U UMEIOT CepTUMKaT Ha BbINOSTHEHNE AaHHOTO
Bnaa pabor.

II. B cnyyae Bbixoga o6opynoBaHNa U3 CTPOsi, rapaHTUIAHbLIN PEMOHT NPOU3BOAMUT-
CS B TOSTOBHOM WM pernoHarnbHbIX CEPBUCHBIX LIEHTPaX, aBTOPU3NPOBAHHbIX MO
paboTte ¢ obopygoBaHMeM TOpProBon mMapku Banet, npu cobniogeHnn ycnosumn
akcnnyaTauumn n TpeboBaHWi, yKasdaHHbIX B AKCMyaTauMOHHOM AOKYMEHTaLNN.

[ll. N3roToBUTEND HE HECET rapaHTUNHbLIX 0693aTeNbCTB B CAEAYHOLNX Cry4vasx:
a) OTCYTCTBYET NacrnopT Ha usgenve;
6) nsgenne MeeT MeXaHNU4YECKNE NOBPEXAEHNS;

B) M3Oenne XpaHunocb, TPaHCMNOPTUMPOBANoChk, MOHTUPOBANOCh MM 3KC-
nnyaTMpoBanocb C HapyleHvem TpeboBaHW 3KchnyaTauMOHHOW [o-
KyMeHTauumn Ha nsgenve;

r) 6bino gonyleHo 3amep3aHune (nepexon B TBepaoe ha3oBoe COCTOSIHUE)
KOHTPONMPYEMOWN XXUOAKOCTU B U3MEPUTENBHOM y4acTKe n3genus;

[) OTCYTCTBYET UNun noBpexaeHa niomba ¢ NoBepUTENbHbIM KITENMOM;

€) usgenue nogeepranochb pa3dopke 1 gopaboTke;

) rapaHTUs He pacrnpoCTPaHSETCS Ha pacxodHble MaTepuanbl U getanu,
MMetoLLME OrpaHNYEHHbIA CPOK CRYXObI.

NHpopmaums no cepBucHomy obCcnyxmBaHuO NpeacTaBrieHa Ha canTte
http: www.vzljot.ru B pasgene CepBuc.
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1. OMACAHUE U PABOTA

1.1. HasHauyeHue

1.1.1. Pacxogomep-cyeTynk yribTpassykoson «B3JIET MP» wucnonHeHus
YPCB-310 npegHasHayeH Ons naMmepeHust cpegHero o6bemHoro pac-
xoAa n o6bema peBepCUBHbLIX MOTOKOB XONOAHOW BOAbI.

PaCXOﬂ,OMepr MOTYT Ucnonb3oBaTbCA B COCTaBe I/IH(bOpMaLl,I/IOHHO-
n3MeputesibHbIX CUCTEM U KOMIJIEKCOB, B CUCTEMAX TeErnJjioy4vyerta, aB-
TOMAaTU3NpoOBaHHbLIX CUCTEM YynpaBJieHUA TEeXHOJNTOrmM4eCcknMmun npouec-
CcaMu B 3HepreTunke, KOMMyHalibHOM XO39UCTBE U T.A4.

1.1.2. Pacxogomep-cyeTunk ynbtpassykoBon «B3JIET MP» wucnonHeHus
YPCB-310 obecneumBaer:

- U3MepeHne cpeaHero o6bEMHOro pacxoda XWAKOCTU B Tpybonposoae
AnsA No6oro HanpasneHUs NoToKa;

BbluMCIieHNe 0ObeMa XUAKOCTU HapacTalolWMM UTOrOM OTAENbHO Ans
npsiMOro M o6paTHOro HanpaBfeHWst NoToka UM ux anrebpavyeckon
CYMMbI C y4€TOM HarnpaBreHus NoToka;

N3MepeHne TeKyLLero 3Ha4YeHusi CKOPOCTU U onpeaeneHne Hanpaerne-
HUS1 NOTOKA XUAKOCTY;

BblBO4, pe3yrnbTaToB WM3MEPEHUA W BbIYUCNEHUA B BUAE 4YACTOTHO-
MMMYNbCHBLIX W/WIK NTOTMYECKUX CUTHANOB;

BbIBO, N3MePUTENbHON MHAOPMALINK Ha XXUOKOKPUCTANIMYECKUNA NHOMU-
KaTop, a Takke 4yepes3 mHTepdgenc M-Bus, nnu 6ecnpoBogHON UHTEP-
denc craHgapta LoRa (npotokon LoRaWAN), unn no uHTepdency
NFC B cootBeTcTBUM C ISO 15693;

- BbIBOJ, U3MEPUTENBHOWN, ANArHOCTUYECKOW, YCTAaHOBOYHOW, apXUBHON U
apyron vHcdopmaumm yepes nocregoBaTenbHbli nHTepdenc RS-485
(npotokon ModBus);

- apXUBUPOBaHME B 3HEPrOHE3aBMCUMOW NaMATU pesyrbTaToB M3Mepe-
HUM N YCTAHOBOYHbIX NapamMeTpoB;

- BO3MOXHOCTb NMPOrpamMMHOro BBoAa YCTAaHOBOYHbIX NapaMeTpoB C y4e-
TOM MHAMBMAYanbHbIX OCOOEHHOCTEN N XapaKkTEPUCTUK 0OBbEKTa nuame-
peHus;

- aBTOMATUYECKUIN KOHTPONb U MHOMKALMIO Hannumsl HewTaTHbIX cUTya-

LM N OTKa30B, a TakKe 3annucb B apxmBbl NX BUAA U ONUTENBHOCTN;

- 3aLLUMTY apXUBHbIX N YCTAHOBOYHbIX AAaHHBIX OT HECAHKLMOHUPOBAHHOTO
gocTyna.
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1.2. TexHU4YeCKne XxapakTepuCTUKHU

1.2.1. OCHOBHblE TexHUYecKne xapakrepuctnkm pacxogomepa «B3JIET MP»
ncnonHennsa YPCB-310 npueeaeHbl B Tabn.1.

Ta6bnuua 1
HanmeHoBaHve napameTpa 3HayeHne napameTpa |[Mpumeyanune
1. HomuHanbHbIM guameTp (Tunopasmep) TpybonpoBo-
50 80
aa, DN
2. HaMmeHbLwnn namepsemMbliii cCpegHun oobeMHbIN pac- 0
3 A 0,25
x0A, Qmin, M3/4
3. HaVIGOJ'IbLIJVII;I n3mepsieMbIn cpegHun 06 beMHbIN pac- 35.0 90.0
x0A, Qmax, M°/M
4. Mopor 4yBCTBUTENBLHOCTU pacxodomMepa, M3y 0,025 0,057
5. HanGonbuwee gaenenune B Tpybonposoge, MlMa 1,6
6. MageHne gaBneHnsa Npu HOMUHaNBLHOM pacxoae, klla He bonee 63
7. NapameTpbl pabo4ven XNOKOCTU:
- Temnepartypa, °C ot 0 go 50
- copepXXaHue rasoBblX BKMIOYEHUI, % OT obbema He Gonee 5
8. HanpsikeHue nutaHnsa NocTOAHHOro Toka, B 3,6 cMm. n.1.2.7
9. CpenHsis HapaboTka Ha OTkas, 4 75000
10. CpegHuin cpok cnyxobl, net 12
1.2.2. B Tabn.2 npuBegeHbl ananasoHbl pabounx pacxogoB Afist NPUMEHEHUs
B cuctemax kommepyeckoro yyeta oT Qmin 40 Qmax, B KOTOPbLIX npegen
A0MyCKaeMon OTHOCUTESIbHOW MOrpeLuHoCcTn He npesblwaeT £ 2 %, u
BEC UMMynbca Ha yHUBepcanbHOM BbIXO4Ee pacxogoMepa B UMMYIbC-
HOM pexume paboTbl.
Ta6bnuua 2
DN Qnmin, M3/Y Qmax, M3/4 Bec umnynbca, m3/umMn
50 0,28 35,0 0,0025
80 0,7 90,0 0,01

1.2.3. Pacxogomep obecnevmBaeT UHOMKALMIO 3HAYEHUN M3MEPSIEMbIX Napa-
METPOB C pas3paaHOCTbIO, YkazaHHon B n.1.5.5.1 HacToswero pykoBsoa-
cTBa.

1.2.4. Pacxogomep obecneymBaeT BbIBOL, pe3ynbTaToB U3MEPEHUSA C MOMO-
LbHO:

- YHUBEpPCanbHOro Bbixoaa;
- NNOrMYEeCKOro BbIXOAA;
- nocnegoBaTenbHbIX MHTEpdencoB RS-485 nnn M-Bus, unm no paguo-
KaHany B AnanasoHe yacTtoT 864 - 870 MI'y, (npotokon LoRaWAN);
- NFC-uHTepdeiica.
1.2.5. Pacxogomep obecneumBaeT XxpaHeHue pesynbTaToB paboThbl B apxmBax:
- YyacoBoM - 1440 3anucen (Npegblaywmx 4acos) - 60 CyToK;

- CyTO4YHOM - 460 3anucen (NpeablayLwmnx CyTOK);
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- Meca4HOM - 48 3anucen (NpeablayLWwnx MecsaueB);

- XXypHane pexumos - 0o 1000 sanucewn;

- XXypHane gencteuin nonb3oBatensa - 0o 4000 sanucen.

CpoK COXpaHHOCTU apXMBHOW M YCTAHOBOYHOM WHOPMaUUn B
pacxogomMmepe npu OTKITHOYEHMM BHELLHEro NMTaHna He meHee 1 roga.
1.2.6. Pacxogomep cootBetcTBYeT TpeboBaHuam MOCT P 52931 no yctonum-
BOCTU:

- K KnuMaTu4ecknum Bo3gencTesuam - rpynne B4 (ananasoH temnepaTypbl
oKpyXatowero sosgyxa ot 5 go 50 °C, oTHocuTenbHas BAaXXHOCTb He
6onee 80 % npu Temnepatype go 35 °C, 6e3 koHaeHcaumm Bnarm);

- K MEXaHNYeCKNUM Bo3gencTBuaM - rpynne N2;

- K aTMOCepHOMY AaBrieHuto - rpynne P2.

CteneHb 3awmTbl pacxogomMepa cooTBeTcTByeT kogy IP67 nunbo
IP68 no NOCT 14254. Tpebyemas crteneHb 3awmTbl Npubopa onpeae-
nsgeTcsa npu 3akase.

XapaKkTepucTukM pacxogomMepa co cteneHbio 3awmTbl IP67 u IP68
npuBegeHbl B Tabn.3

Ta6bnuua 3

HanmeHoBaHWe napameTpa IP67 IP68

1. Hannume nHtepdencos:
- M-Bus

- LoRa

-NFC

- RS-485

- UART

+

+Hl+ + + + +
+

Hanunumne XKW ontrn4yeckom KHOMKU

2.
3. 3anueka koMnayHooM BHyTpeHHero obbema Bl - +
4. BO3MOXXHOCTb U3BMEHEHMS YPOBHS AOCTyNa K yCTaHo-

+ -
BOYHbIM, KaNMBPOBOYHLIM NapaMeTpam

Ha obbekTe Ha npeanpusTUX-

5. HacTpolika pacxogomepa
aKkcnnyaraumm narotosutene

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

+ +
] ]

7. JocTyn K apXMBHbIM AaHHbIM:
- M-Bus

- LoRa

-NFC

- RS-485

+

+ 4+ + +

+

1.2.7. OnekTponuTaHue pacxogomepa obecneunBaeTcsi OT BCTPOEHHOWN NUTK-
eBoun batapeun Tmnopasmepa C HOMUHaNbHbIM HanpsXxeHnem 3,6 B.

Cpok cnyx0bl pacxogomepa 6e3 3aMeHbl BCTPOEHHOW NNTUEBOW
GaTapeun npyu HopMarnbHbIX YCNOBUSAX 3KCNyaTauum He MeHee 8 ner.
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Mon HOpMaJibHbIMU YCITOBUAMU SKCMITyaTaunn nogpasyMmeBaroTCA:

- Temnepatypa okpyxatowen cpegpl ot 15 go 35 °C;
- CYMTbIBAHWE U3MEPUTESTbHON WMHGOPMaLUUM U apXMBOB NO UHTepden-
cam RS-485 unu M-Bus He 4valle ogHOro pasa B Mecs, N0 paauoka-
Hany ctaHgapta LoRa — B wrtatHoMm pexume (cm. n.1.5.5.5);
- Bpems paboTbl nHankaTopa He 6onee 3 MUHYT B CYTKN.
1.2.8. BHewHun BMa wn rabapuTHble pa3mMepbl pacxogoMepa npuBeAeHbl B

MpunoxeHun A.
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1.3. MeTpornorn4yeckme xapaktepucTuku

Mpepenbl gonyckaeMon OTHOCUTENbHOW MOrpeLuHoOCTU nNpu mame-
peHun cpegHero o6bLEMHOro pacxofa, obbema Xuakoctu npu nobom
HanpaBfeHMM MOTOKa He MPEBbIWAT 3HAYEeHWUWA, NPUBEAEHHbLIX B

Tabn.4.
Tab6nuua 4

dopmyna norpeLHocTy

3HauyeHue npeaena oTHOCUTENbHOM
MorpeLHoCT

o= i(0,95 + 0—1}
Vv

+1,0% npnv>2,00wm/c
+1,5%npnv>0,19 m/c
+2,0%npnv>0,10 m/c
+ 3,0 % npn v > 0,05 m/c
+4,0% npnv>0,033 m/c

roe v — CKOPOCTb NMNOTOKa B U3SMepUTESIbHOM y4HacCTKe, m/c.
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1.4. CocTtaB

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

Tabnuua 5
HanmeHoBaHue 1 ycnoBHble 0603Ha4YeHus Kon. MpumeyaHue

1. Pacxogomep 1 Mpum. 1

3. MacnopTt 1

4. PykoBOoAcCTBO MO aKcnnyataumm Mpum. 2
NMPUMEYAHUNA:
1. Tunopasmep pacxogomepa, TUNbl MHTEpencoB yctaHaBnNnBaTCs Mo

2.

3.

4.

3akaay.

JKkcnnyaTaunoHHasa JOKYMEHTaLUMsA M KapTa 3akas3a Ha AaHHOe nsgenuve
N Opyryo Npoaykuuto, Boinyckaemyro doupmon «BaneT», pasamelleHsl Ha
canTe no agpecy: www.vzljot.ru.

Tam >xe pasmelleHo nporpammHoe obecneyenue (MO) «YHuBep-
calibHbI NPOCMOTPLUUKY», BKMOYalLWasa B CBOM COCTaB nporpammy
«Monutop YPCB-311» gns paboTbl ¢ npnbopomMm no nocregoBaTtesib-
HOoMYy MHTepdency RS-485. Kpome aToro, Ha canmte pasMmeLLeHo npu-
noxeHme «NFC wmonutop ana OC Android» (unn ewe «MoHuTOp
YPCB-311») ansa paboTtbl ¢ pacxogoMepoM npu nomMoLm cMmaptdoHa.
[Ana obecneyeHunsa cBaA3n npubopa C BHELHWMU YCTPONUCTBaAMMU MO WH-
Tephency RS-485 no 3akasy BO3MOXHa MOCTaBKa agantepa CUrHanoB
USB-RS-232/RS-485.

Ana obecneyeHus cBaA3n npubopa C BHELLUHMMWU YCTPOMCTBAMU MO WH-
Tepdency UART no 3akasy BO3MOXHa MOCTaBka ajantepa CUrHanos
USB-OP.

11
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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 Npubopam BpeMs-UMMNyrbCHOro Tuna, npuiH-
unn paboTbl KOTOPbIX OCHOBAH Ha WM3MEpPEeHUN BeNUYMHBbI 3a4epPXKU
NPOXOXAEHUS NMNYIbCOB YIbTPA3BYKOBbIX CUrHANoOB MO NOTOKY U NpPo-
TMB NOTOKa M3-3a CHOCAa CUrHana KOHTPOSIMPYEMOW XNOKOCTLIO.
OneKTpnyeckne 30HAMNPYOLWNE UMMYNbCbI, reHepUpyeMble BTOPUYHbBIM
npeobpasosatenem (BI1), nonepeMeHHO nogatTcss Ha npeobpasosa-
Tenu N3A1 n NMN3A2 (puc.1).

Puc.1. Cxema nameputenbHOro y4yacTtka pacxogomepa.

1.5.1.3.

Y3C, nanydyaembin ogHum MIA, npoxoauT Yepes ABWXKYLLYIOCS MO
TpybonpoBoay XnakocTb 1 BocnpuHnmaeTtca apyrum MN3A. MNMpn asuxke-
HUW XXMOKOCTU MPOUCXOANT CHOC YNbTPa3ByKOBOW BOSTHbI, YTO NPUBOAUT
K M3MEHeHn0 BpemeHn pacnpoctpaHeHns Y3C: no noToKy >XWMAKOCTU
(ot N3A1 k NOA2) BpeMs NPOXOXAEeHNA yMeHbLUIaeTCs, a NpoTMUB NOTO-
ka (ot NMOA2 k NM3ALl) — Bo3pacTaeT. PasHOCTb BpeMEH MPOXOXAEHUSA
Y3C no akycTnyeckomy TpakTy Mo 1 NpOoTUB NOTOKa xuakoctn dT npo-
nopumMoHanbHa CKOPOCTM MOTOKa V W, crnepoBaTenbHO, 0O6bEMHOMY
pacxoay xugkoctu Q.

Tekywiee 3HadyeHne pacxoga Q MaMepsieTcss pacxogoMepoM Mpu Bbi-
MONMHEHUN YCNoBUS:

Q 2 Qore,
rae Qorc - 3HAYEHME pacxoaa (HUXKHSS OTceYka), Npy KOTOPOM B pacxo-
[IOMEpPe M3MEepPEHHOe 3HayeHne pacxoda NpupaBHUBAETCS Hyro, npe-
KpallaeTcss HakonneHve obbema W Bblgaya WUMMYNbCOB Ha YHUBEP-
canbHOM BbIXOAe.

PekomeHgyemoe 3HayeHWe HUXHEW OTCEYKM COOTBETCTBYET
HanMeHbLLeMY n3mepsieMomy o6bemMHoMy pacxoay (cm. Tabn.1).

Mpu BbINONHEHUM ycroBus Q > Qmax (rAe Qmax COOTBETCTBYET CKO-
poCTU noToka 5 M/c) namepeHne pacxoga NpoaorKaeTcs, HO npekpa-
LLlaeTCa HakomnneHve 1 apxusmpoBaHme obbema, a Takke Bblaava UM-
NynbCOB Ha YHMBeEpCasrbHOM BbixoAde. MeTponormyeckme xapakrepu-
CTUKM MPU 3TOM He rapaHTUpYTCS.
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1.5.2. YcTponcreo
CtpyktypHaa cxema pacxogomepa «B3JIET MP» wncnonHeHus
YPCB-310 npuBegeHa Ha puc.2.

BTopuuHbI U3MepuTenbHbIN Npeobpa3oBarenb

Mopgynb o6paboTku
MBEAE N o
Ay il Mopynb RS-485 < > RS-485
nHaukarTopa gl I
PSSR S
WHpunkaTop : Moaynbs M-Bus I-—t+--1--» M-Bus
L i s s e s e I —
D ——— - y VI N> LoRa
S Se8MIL !
[@:} »  YHuBepcanbHbIA BbIXO4
> Jlornyeckui BbIXog,
A A A
NFC-meTka 368
barapes

@
-
<
d

- (§V] o

?é 32) MepBUYHLIN

cC| = npeo6pa3oBarernb
pacxopa

Puc.2a. CTpykTypHas cxema pacxogomepa co CTemneHbio 3awmThl [P67.

BTopuuHbIi U3MepuTenbHbIN Npeo6pa3oBarenb

Mogynb o6paboTkun

|
| Moayns RS-485 r > RS-485
R - vy AN~ »> LORa
| Moayne RF LoRa :_T =
! 868 My ,

> YHuMBepcarnbHbIv BbIXOS,
> Jlornyeckuin BbIXOA

A 368

Batapes

»
d
<

= (9]

(<1(_) <<‘() MNepBUYHLIN

o I npeobpasoBarenb
pacxopa

Puc.26. CtpykTypHasa cxema pacxogomMepa co CTeneHbio 3awuThbl |P68.
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Pacxogomep YPCB-310 cocTonT n3 nepBnYHOro npeobpasoBarens
pacxoga (M) n BTopmnyHOro nameputensHoro npeobpasoBartens.

MepBnyHbIA NpeobpasoBaTenb pacxoga npeacrtaenseTr cobon ms-
MEPUTENbHBIA Yy4aCTOK C YCTaAHOBMIEHHbIMU Ha HeM Asymsa [13A
(puc.A.1 MpunoxeHus A).

M3A paboTaloT B ABYX peXmmax: U3NyyvyeHus, Korga npuxoasiunim
OT BTOPWUYHOro npeobpasoBaTtenst ANEKTPUYECKUI UMMYNbCHBIA CUrHan
npeobpasyeTcsa B yrbTpasByKoBble korebaHus, n npuema, korga ynb-
Tpa3ByKkoBble konebaHust XnakocTu npeobpasyroTcsi B COOTBETCTBYHO-
LN 3MEKTPUYECKNI CUTHAn.

BTopuyHbIN namepuTenbHbii NpeobpasoBaTenb COAEPXKUT MOOYMb
006paboTkK, BLIMOMHALWMIA (PYHKUMN U3MEPUTENS W BbluMCIUTENS, a
Takke MoAyIb NHANKaLNN.

Moaynb 06paboTku ynpaenseT aneKkTpoakyCTUYECKUM 30HOUPOBa-
Hnem, obpabaTbiBaeT u3aMepuTenbHble CWUrHanbl, MNOCTynawowme oT
M3A, a Takke BbINOMHAET BTOPUYHYHO 06paboTKy M3MepuUTENbHOW WH-
dopmaumm n obecneumBaeT XxpaHeHNe pe3ynbTaToB U3MEPEHUN.

BHelwHMe cBA3n pacxogomepa obecrneynBaloTCs C NOMOLLBIO UMe-
toLeroca Ha moayne ob6paboTkM yHMBEPCANbHOMO U NIOrMYECcKoro BbIXO-
[0B, a Takke yCTaHaBNMBaeMoro no 3akasy Moayns nocnegoBaTefibHO-
ro nHtrepdenca RS-485 nnbo moayns uHtepdgenca M-Bus, nmbo mo-
ayns 6ecnpoBoaHOro nHTepdenca ctaHaapTa LoRa.

M3mepuTtenbHas MHopMaumnsa BbIBOAUTCS Ha rpaddUyecKnin XXUaKo-
Kpuctannuyeckun nHgmkatop (PKKW), pacnonoxeHHblh HA Moayne WH-
avkauumn. XKW  obecneuynBaeT BbIBOO [ABYX CTPOK andasBuUTHO-
umdpoBon MHpopmauum nNpu 16 cuMBoSiax B CTPOKe. YnpasreHue Bbl-
BOAOM MHOopMaumm obecnednBaeTcsl C MOMOLLBbI ONTUYECKON KHOMKMW.
Kpome Toro, moaynb nHguMkauum komnnekryetcsa TpaHcnoHgepom NFC.

HacTporka pacxogomepa nepen BBOOAOM B 3KCrsyatauur OCy-
LLLECTBNSIETCA C NMOMOLLb nepcoHanbHoro komnbtotepa (MK) no wuk-
Tepency RS-485 nnu ¢ nucnonesosaHvem agantepa «USB-OP».

1.5.3. YpoBHUM pgocTyna

1.5.3.1. B pacxogomepe npeaycMoTpeHbl TpU YPOBHS JOCTYNa K YCTAHOBOYHbIM
1 KannBpPOBOYHBLIM NapameTpam.

YpoBHM [JoCTyna OTANYAKOTCA BO3MOXHOCTSIMU MO U3MEHEHUIO
YCTAHOBOYHbIX, KannMbpoBOYHbIX NapaMeTpoB pacxogomepa u o0b6o3Ha-
yatoTcs kak pexvimbl PABOTA, CEPBMC n HACTPOWIKA.

HasHauyeHne pexxnmos:

- HACTPOWIKA - pexum HacTPONKI 1 MOBEPKY;
- CEPBIUC - pexxum nogroToBKu K aKkcnnyaTaumm;
- PABOTA - akcnnyaTauMOHHbBIA peXUM (pexnm nonb3oBartens).

Pexnmbl oTnn4aroTcst ypoBHEM AOCTyNa K MHopMaLumm U BO3MOX-
HOCTSIMW MO N3MEHEHMUIO YCTaHOBOYHbIX NMapaMeTpoB pacxogomepa no
nHTepgency RS-485.

HanBonbLuyMy BO3MOXHOCTAMU obnaaaeT pexum HACTPOWKA. B
3TOM pexumMme BO3MOXHA MoAUMKaLUa BCEX YCTAHOBOYHbLIX MapamMeT-
poB. HanmeHbLwMn BO3MOXHOCTAMKN obnagaeT pexum PABOTA.

MHauumpyembli Ha gucnnee Habop napameTpoB He 3aBUCUT OT
YCTaHOBMEHHOIO pexuma paboThbl.
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1.5.3.2. Pexxum paboTbl 3agaetca KOMOUHaUnen Hanmumnsa / oTCyTCTBUS 3aMblka-
HUS C NOMOLLbIO NepeMbldek KOHTaKTHbIX nap J1 n J2, pacnonoXeHHbIX

Ha mogyne obpaboTkm (cm. puc.A.3 MpunoxeHunsa A).
CooTBeTCcTBME KOMOMHaUMA pexnmam paboTbl MNPUBEOEHO B
Tabn.6, rge « + » - HanM4Yne 3aMblkaHUSA KOHTAKTHOW Napbl, @ « - » - OT-

CyTCTBME 3aMblKaHUA.

Ta6bnuua 6
Pexnm paboTbl K%?_TaKTHaﬂ nrjga HasHaueHue pexuma
PABOTA - - kcnnyaraums
CEPBUC - + MogroToBKa K aKcnnyaTauum
HACTPOWKA + - Hactponka

1.5.3.3. Pexkum PABOTA - 3T0 pexum aKkcnnyatauumn pacxogomepa Ha obbekTe.
B pexnme PABOTA nonb3oBaTenb MMeeT BO3MOXHOCTb npocmarT-

pvBaTb OaHHbIE.
1. Mo nHauKaTopy: Tekywme gaty u Bpems,

mMeTpoB (06bemHoOro pacxoga, o6LemMoB,

3Ha4YeHnA namepdemblxX napa-
HaKOMJIEHHbIX MPpU NPAMOM U

obpaTHOM HanpaBsneHun NOTOKa, a Takke UxX anredbpanvyeckon cymmbl),
CTPOKY COCTOSIHUS HELUTaTHbIX CUTyaunin 1 HOMep BEPCUN NPOrPaMMHO-

ro obecnevenus (IMO).
2. [No nHTepdericam RS-485, M-Bus:

a) coaepXxMmoe apxmBOB U XXypHana cobbITui;

6) kKOHUrypaLMOHHbIE NapameTpbl: TEKYLLY AaTy U BpeMmsl, XapakTepu-
CTUKN YHUBEPCANbHOIO U NTOMMYECKOro BbIXOAOB;

B) napameTpbl paboThbi:

- XapaKTepucTukM o6paboTku curHana (MeguaHHoe ycpeaHeHue, apud-

MeTU4YecKkoe ycpeaHeHue n T.4.);

- NapamMeTpbl CBA3M No nHTepdency RS-485;

- BUAbl HELUTATHbIX CUTyaLUN.
3. No BecnpoBogHbLIM NHTEPdENCAM:

- no npotokonly LoRaWAN — HakonfieHHbIN 3a CyTku 06bem B nutpax u

obuiee Bpems paboThbi;

- no npotokosly NFC — TekyLwine gaHHble, CBeAeHNA O HelWTaTHbIX CUTya-
LUMSIX U AaHHbIE nocreaHen 3anmcu apxmBoB.

1.5.3.4. Pexxum CEPBUC — 31O pexmm noaroToBkKM pacxogomepa K akcnnyaTa-

LUMn Ha obbekTe.

B pexunme CEPBUC pononHutenbHO (MO OTHOLLIEHMIO K PEXUMY
PABOTA) no nocnegoBatesnibHoMy UHTepgency RS-485 BO3MOXHO:

a) npocmaTpuBaThb:

- KOHUrypaumio maMepuTenbHoro yyactka (6asa, oceBas 6asa, HOMU-

HanbHbIA AMamMeTp);

- napaMeTpbl HACTPOWKN Ha YNbTPa3BYKOBOW CUrHar;
- 3Ha4YeHMe CMELLEeHNsI HyNs U OONONMHUTEeNbHON 3agepxkn Y3C.

6) N3MeHATL:

- napameTpbl cBA3N No MHTepdency RS-485 (ceteBon agpec npubdopa,

ckopocTb obmeHa ot 1200 go 4800 bopn);
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peXnMbl p860TbI M napamMmeTpbl YHUBEPCAIIbHOIO U NIOrM4eCKoro BbIXO-
A0B;

- eUHULbI n3MepeHus pacxoaa (M3/4; n/MuH);
- NoKa3aHns NpUBOPHbLIX YaCOB;
- pexuM nepexoaa NpubopPHLIX YaCoB Ha «3UMHEEY /«IeTHeEE» BPeEMS;

B)

napameTpbl HACTPONKN MHAMKaTOpa N Habop oTobpakaeMbix napameT-
POB.

perynupoBaTtb koHTpacTHocTb KK, Bpems ero paboTbl n nepmoa o6-
HOBJIEHUSA U3MEPUTESTBHON MHAPOPMaLINW;

r) 3anyckaTb npoueaypy pacdeTta koadduumeHTa npeobpasoBaHUs WUnu

1.5.3.5.

Beca MMmnynbca Ang yHMBepcarsnbHOro BbIxo4a.
B pexxume HACTPOWKA Bo3MOXHO npocmaTpvBaTb M Moanduumpo-
BaTb BCe napameTpbl 6€3 UCKNIYEHNs, B TOM Yncrie obHynATb 3Haye-
HWS HaKoMNSeHHbIX 06BEMOB N COAEPKMMOE apX1BOB.

Takke B pexume HACTPOWMKA no nocnegoBaTenbHOMY WMHTEp-
dency RS-485 moxeT npousBoAUTLCA 3anvUCb B NaMsTb 3aBOACKOro
Homepa npubopa.

1.5.4. Perncrpauus pe3ynbtaToB paboThbl

1.54.1.

PesynbTaTbl UI3MEPEHUN U BbIYMUCIIEHMI 3aMUCLIBAOTCA BO BHYTPEHHUE
apXuBbl: YaCOBOW, CYTOYHbIA, MecAYHbIn. CBegeHnsa o rmybuHe apxu-
BOB npuBedeHbl B N.1.2.5. [locTyn K apXMBHbIM AAHHBbIM BO3MOXEH MO
nHTepdencam: RS-485, M-Bus, LoRa nnu NFC.

YacoBomn, CyTOYHbIN U MECSAYHbIN apXMBbl ABIISOTCS LUKINYECKUMMU
N UMEKT OMHAKOBYIO CTPYKTYPY.

Mocne ncuepnaHns rmybuHbl apxmuBa COXpaHEHNE HOBOW apXMBHOM
3anMcu NpPoucxoauT NoBepx NepBoOn (MO BPEMEHU COXPaHEHUs) apXuB-
HOW 3anucu.

B kaxgon 3anucu ouKCUpYOTCH 3HaAYeHUsT criegylowmnx napamert-
POB:

V+ - cyMMapHbIn 06beM npu NPSAMOM HanpasfieHUU NOTOKa 3a UHTep-
Ban apxusuposanus, M3 (n);

- V- - cymmapruZ obbem npu 06paTHOM HanpaBJiIEHNN NMOTOKA 3a UHTEP-

1.5.4.2.

Ban apxvBupoBaHus, M3 (n);
HC - kog HewTaTHOM cuTyaumu;

Bpemst HC - cymmapHoe Bpewmsi, B TE4EHME KOTOPOro He MpoMcXoaunno
HakonneHne o6bLeMOB B apXuB;

Bpemsi HapaboTKM - BpeMsi HapaboTku 3a MHTepBaI apX1MBMPOBaHUS.

N3meHeHne pexnma paboTbl npubopa hukcMpyeTca B XXypHane pexu-
MOB, KOTOPbIA MOXeT cogepxaTtb 4o 1000 3anucen.

B kaxxgon 3anucu xypHana pexxMMoB COAEPXUTCS:

- NOPSAAKOBbLIA HOMEP 3amnucu;
- HAMMEHOBaHME YCTaHOBMNEHHOrO pexnma paboTtbl Npnbopa;
- AaTa u BpeMsi YCTaHOBKWN pexnma.

1.5.4.3.

Pacxogomep nmeeT 3allmLeHHbIN XXypHan encTBuMi nosnb3oBartens. B
3TOM XXypHane (PUKCUPYKOTCA U3MEHEHUS BCEX NMapaMeTpoB, 3a UCKIIO-
YEHMEM HaACTPOEK MHTep@enca CBA3N U HACTPOEK MHOMKALUK, a TaKxKe
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CO34alTCca 3anMcu Npyu U3MeHeHun patbl/BpemeHn B npubope n npu
0BHOBMNEHUN BCTPOEHHOIO NPOrpaMMHOro obecneveHums.
XKypHan gencteun nonb3oBatens nveet rnyouHy ao 4000 3anucen
N ABNAETCA He nepesanucbiBaemMbiM. [1pu ero 3anonHeHun fanbHen-
Wwas MoauduKkaumst HACTPOEYHbIX U KannMbpoBOYHbIX NapamMeTpoB (T.e.
BCEX, KDOME HaCTpOeK CBA3W M MHOUKALWUN) CTAHOBUTCA HEBO3MOXHOM.
Mpn nonbiTke 3anucu no npotokony ModBus npuGop Bo3BpaLLaeT co-
obuweHune c kogom 4 («Owmnbka gocTtyna).
3anncb B XypHane OencTBMMA Monb3oBaTensd UMeEeT Creaylolunn
dopmar:
- Bpems oukcaumm cobbiTvsi N0 BCTPOEHHBIM Yacam pearnibHOro BpeMEHU
B UNIX-chopmaTe € TOYHOCTLIO OO CEeKyHAbI;
- ngeHTMdumkaTop MoaMmLnMpyemoro napameTpa;
- 3Ha4YeHne NapamMeTpa nepe U3aMeHeHnewMm;
- 3Ha4YeHne napameTpa nocne N3MeHeHus.
3anucn xypHana cobbiTUA JOCTYMHblI ANS YTEeHUS No MPOTOKOSY
ModBus B ntobom pexume paboTbl npudopa C MOMOLLbD CEPBUCHOMN
nporpammbl «llporpaMmma 4YTeHUs XypHanoB AEWUCTBUW Mofb3oBaTe-
nem».
1.5.5. BbiBOog uHdopmauum
1.5.5.1. XKngkokpmnctannmyeckmum nHgmkaTop

lMNepeyeHb napameTpoB, kKoTopble BbiBOoAATCHA Ha KK pacxogome-
pa, npuBeaeH B Tabn.7.

Tabnuua 7
O603HaveHne HanmeHoBaHne napameTpa En. nsmepenms | Kon-Bo sHakos vHankaumi
(popmar) Lenas yactb | ApobH. YyacTb
Bpems Tekyuiee Bpems = XX: XX
OaTa Tekywasa gata XX XX XX

0 TekyLiee 3Ha4YeHNe 06 bEMHOIO pacxo- M2/, /MU 10 4 4
[a C y4eTOM HanpasfeHusi NoToka

Vi O6BEM NpAMOro nNoToka (HapacTalLnm M3, n [0 9 4
UTOrom)

V- O61bem 0bpaTHOro NoToKa ME, 1 [0 9 4
(HapacTalLwum MTOorom)

SV CymmapHbIn 06bem M2, N [0 9 4
(HapacTalLwum MTorom)

HC Crtpoka coctofgHmsa | —————=—

Tp Ob6Lee BpeMs HapaboTKm XXX: XX 4:m 3 2

T6 Bpewms 6e3aBapuiiHon paboThbl XXX: XX 4:m 3 2

K1 X XXXXXX

P1 KannbpoBoyHblie X XXXXXX 1 6

K2 KO3 pULMEHTBI X XXXXXX

P2 X XXXXXX

B3JET YPCB
YPCB-31X
no Howmep Bepcun NO 78.00.20.08
CRC KoHTponbHasi cymma MO 0xA8D9
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MPUMEYAHUA:

1. 3HauyeHme pacxoga npy obpaTHOM HanpaBfeHUN NOTOKA, a Takke OTpu-
uaTenbHble 3Ha4YeHNsa cymmapHoro obbema n obbema obpaTHOro NoTo-
Ka MHAULMPYIOTCSA CO 3HAKOM MUHYC.

2. CymmapHbIi 06bem onpefensdeTcs Kak cymma o6beMoB, HAKOMMEHHbIX
npy NPSAMOM (NONOXUTENBHOM) U 0B6paTHOM (OTpMUAaTENbHOM) Hanpas-
NeHnsIX NOToKa, C Y4eTOM 3HaKa HanpaBsieHUs NOTOKa.

3. MNepenonHeHne cyeTYMKOB HacTynaeT, ecnu V > 2x10° m3. Mocne nepe-

NOMHEHNs cYEeTYMKa MHAOMKALMSA NPOOOIDKAETCS C HYNIEBOro 3HaYEHWs.

B pexumax CEPBUC n HACTPOWKA vHAMKATOP BKMIOYEH NOCTO-
AHHO. B pexume PABOTA vHAMKaumnA BKKOYaETCs N0 HaXaTuito KHOMKM
N BbIKNKOYaeTcs nocre nocrnegHero HaxaTna Ha Hee Yepes3 UHTepBsarn,
3agaBaemMbiin B norie Bpemsa paboTtbl, Ha Bknagke CepBUC NporpaMmmbl
«MonuTop YPCB-311».

MepekntoyeHne nHankKaumm napameTpoB, NpuBeAeHHbIX B Tabn.7,
NPON3BOAMTCA MO KOSbL C MOMOLLbLIO NocreaoBaTesibHbIX HaXaTun Ha
KHOIKY, pacrnonoXeHHY0 Ha NuueBor naHenu npubopa.

NMPUMEYHAHWE. Vcnonb3oBaHue OMNTUYECKOW KHOMKU UMeEET cre-
ayroume 0CobeHHOCTH:

KHOMKa paboTaeT «MenrieHHO», T.e. ee KacaHue LOSMKHO AnuTbca 6o-

nee 1c¢;

- KHOMKa cpabaTbiBaeT Npu oTBeAeHMM nanbua.

1.5.5.2. HTepdenc RS-485

MocnepoBaTenbHbIN MHTEpdenc RS-485 nosBonseT cunTbiBaTh
N3MEePUTENbHYI0, apXMBHYI, YCTAHOBOYHYKD W AMArHOCTUYECKYH WH-
dopmaumio, moanuuupoBaTb YCTaHOBOYHbIE NapameTpbl. HTepdenc
RS-485 noppepxuBaeTt npotokon ModBus (RTU ModBus un ASCII
ModBus), NpuHATBIM B KayecTBe CTaHO4apTHOro B npubopax upMbl
«B3neT».

NHTepdenc RS-485 obecneumBaeT cBA3b No kabenw B rpynne u3
HECKONbKMX abOHEHTOB, OOHUM M3 KOTOPbIX MOXeT 6biTb MK, npu anvHe
NUHUK CBA3K A0 25 M.

MopkntoyeHne apgantepoB cotoBon cBsasn ACCB-030, ACCB-030
2.0 K nHTepdency OAMHOYHOrO nNpudopa UM K JIMHUKM CBA3U rpynnbl
npnbopoB AaeT BO3MOXHOCTb NepefasaTb MHAOPMALMIO MO KaHany
COTOBOW CBA3W, B TOM Yucne n B VIHTepHeT.

Mcnonb3yst kaHan COTOBOWM CBSA3NM MOXHO Ha ©ase mporpamMHOro
komnnekca «B3JIET CIl1» opraHuM3oBbiBaTb AMCNETYEPCKYD CeTb Ans
MHOMMX OAMHOYHbLIX W rpynn NpubOpPOB Kak OAHOTUMHbLIX, TaK U Pa3HO-
TUMHBIX MO HA3HAYEHNIO.

[Mpn BbINyCKE M3 NPOM3BOACTBA B pacxooMep 3anucbiBaeTcs ce-
TeBon agpec — 1. Ncnonb3ysa nepekntovatenn SK1 n SK2 Ha moayne
nHtepdenca (cm. puc.A.3), MOXHO N3MEHNTb ceTeBon agpec npubopa
B COOTBETCTBMM C Tabn.8.
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Tab6nuua 8

lNonoxeHne nepeknoyaTenemn CeTenoii agpec
SK1 SK2
1 2 2
2 1 3
1 1 4

Mpn yctaHoBke oboux nepekntoyaTenen B MNOSIOXKEHWE 2 MO WH-
Tepdency MOXHO ycTaHoBUTb Ntobon ceTeBon agpec npubopa (ot 1 go
255).
CkopocTb obmeHa no uHTepdency RS-485 n npoume napameTpbl
CBSI3M YCTaHaBMMBAKOTCSA NPOrpPaMmMHO.
1.5.5.3. HTepdenc M-Bus

WHTepdenc M-Bus cooTtBeTctByeT cTtaHaapty EH 13757. WHTep-
doenc No3BondeT CYNTbIBaTb UBMEPEHHbIE AaHHble, TakMe Kak: TEKyLnn
pacxof, HakoMfeHHble npsMon, obpaTHbIN U CyMMapHbIi 0O6bEMB,
BpeMsa HapaboTku, a TakkKe Hanuyme HelwTaTHbIX CUTyauui nog Home-
pamu 1...3 (cm. Tabn.10).

Mo ymon4yaHuio B pacxogomepe yCTaHOBIEHbl ceTeBou agpec — 1,
ckopocTb obmeHa — 2400 6oa. MNoakntoyeHne mMHTepdenca nNpousBo-
ANTCA NO ABYM NpoBOAaM, NOMISAPHOCTb MOAKMYEHUS He BaxkHa. CKo-
pocTb 06MeHa no uHTepdency M-Bus yctaHaBnmBaeTcs NPOrpamMmMHo.

BHUMAHMUE! Hedonycmumo snekmponumaHue pacxodomepa
u M-Bus modema om 0OHO20 UCMOYHUKa NUMaHusl.

1.5.5.4. becnpoBogHoun nHtepdenc ctangapta LoRa (npotokon LoRaWAN)

BecnpoBogHon uHTepgenc no npotokony LoRaWAN c ycTtaHoB-
NEHHON NepuoOaUYHOCTLIO OTMpaBndaeT faHHble Ha 6a30Byl0 CTaHUMIO
(cnocob aktuBaumu npudopa — ABP, nu6o OTAA) B yacTOTHOM auana-
30He RUB868.

CtpykTypa LoRa-Tenerpammbl npueeaeHa Ha canTte
www.vzljot.ru.

MapameTpbl, obecneuvnBarolme HACTPOMKY CBA3M MO MNPOTOKOMY
LoRaWAN MOXHO cunTbiBaTb M HacTpamBaTb C MOMOLLLIO MPUNOXEHUS
NFC monuTop ans OC Android, pasgen 6 HacTosiLero pykoBoAacTBa no
aKcnnyatayuu.
1.5.5.5. TpaHcnoHaep 6nvxkHero paanyca genctemst NFC

Pacxogomep ocHawaetca NFC-meTkon, ycTaHaBnmBaeMon Ha Mo-
ayne MHAMKauMmM, 4YTO MNO3BOMSET CYMTbIBATb TEKyLiMe M3MepPeHHble
3Ha4YeHWs1 pacxoda U HacTpoeyHble AaHHble. CYMTbIBAHME BO3MOXHO C
ncnonb3oBaHnem cmapTtdoHa Ha 6ase OC Android, nogaepxuBatoLLero
TexHonormto NFC, Ha kotopom yctaHoBreHo [10  «MonuTtop
YPCB-311» (npunoxeHne «NFC moHutop anst OC Android»).

OnucaHve ncnonb3oBaHua cmaptdoHa ana paboTbl ¢ npubopom
npMBeAeHO B pasaene 6 HacCToSALWEero pykoBOACTBA MO 3KCMfyaTaumm.
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1.5.5.6. YHuBepcanbHbI BbIXO,

Pacxogomep uMeeT ranbBaHUYeCKN HepasBsi3aHHbI YHUBeEpPCarb-
HbI BbIXOA, KOTOPbIA MOXeT paboTaTb B YaCTOTHOM, MMMYNIbCHOM W
NOMMYECKOM peXnmax.

HasHayeHnss yHMBepcanbHOro BbIXOo4a, pexuMmbl paboTbl, napa-
METPbl BbIXOAHbLIX CUrHanoB, a Takke OTKMIYEHMe Bbixoda 3afatoTcs
nporpaMMHbIMKU yCTaHOBKamMu. BO3MOXHble 3HAYeHUs yCTaHOBOK A4
pasMyHbIX peXxnmMoB paboTbl NpuBeaeHsbl B Tabn.B.4 MNpunoxeHuns B.

Cxema OKOHEe4YHOro kackaga Bbixoda M onncaHue ero paboTtbl npu-
BefeHbl B [NpunoxeHnn b.

€ B yacToTHOM pexume paboTbl HA OTKPbLITbIA BbIXOA BblaaeTcs
MMMynNbCHas NocnefoBaTeNnbHOCTbL TUNA «MeaHap», YyactoTa crnegosa-
HUS KOTOPOW MNponopuMoHarnibHa TeKyleMy 3HaydyeHuto pacxopa. Bos-
MOXHO MacwTabupoBaHve paboTbl YaCTOTHOrO BbIXO4a MNyTeM Mpo-
rPAMMHOMN YCTAHOBKM 3HAYEeHUs1 MaKCUMarbHOW 4YacToTbl paboTbl Bbl-
xona MakcumanbHas 4actoTta, nmbo koadduumeHta npeobpasosa-
H1sa Bbixoga Koad. npeobpa3oBaHus, a Takke HWXKHEro U BEPXHEro
NOporoBbIX 3Ha4YeHun pacxoga HmxkHum nopor Q n BepxHumn nopor Q,
COOTBETCTBYHOLWMX YacToTe crnegoBanHms 0 'y U MakcMmanbHOW YacTo-
Te COOTBETCTBEHHO. MakcMmanbHO BO3MOXHOE 3HaveHue napameTtpa
MakcumanbHas yactota — 1000 'y B pexxume HACTPOMKA 1 10 'y B
pexxumax PABOTA n CEPBUC.

MapameTp ABapuMiHaa 4YacToTa — YyacToTa CreaoBaHuMs UMMNYbC-
HoW nocnegoBaTtenbHocTn (He 6onee 10 '), koTopasa byaeT bopmupo-
BaTbCA Ha BbIXOA4E B Crlyyae, ecriv U3MepeHHOe 3HayeHwe pacxoga
npeBblaeT 3HayeHne Qmax Ans gaHHoro DN pacxogomepa. 3agaHHoe
3HayeHne napameTpa ABapuMHaAA YacToTa AO/MKHO OblTb HE MEHbLUE
3aJaHHOro 3HayeHusa napameTpa MakcumanbHaa vactoTta. [1na oT-
KNoYeHns yHKUMM popMMpoOBaHMs Ha BbIXOAEe aBapUMHOW 4acToTbl
HeobxoQMMO 3a4aTthb 3HavyeHue napameTpa ABapunHas YacToTa, paB-
Hoe O Iy,

€ B vmnynbcHOM pexume paboTbl Ha OTKPbITbIA BbIXOA Kaxayro
CeKyHAy BblOaeTcs navka MMMyrbCOB, KONMMYECTBO KOTOPbLIX C Y4ETOM
napameTpa Bec umnynbca cooTBETCTBYET 3Ha4YeHMO obbema, nsme-
pPEHHOMY 3a npeabiayLlyto cekyHay. MakcumanbHO BO3MOXHasA YyactoTa
crnegoBaHMs UMNYNbCOB B nadke Tuna «meanap» — 1000 'y B pexume
HACTPOWKA 1 10 'y B pexxumax PABOTA n CEPBUC.

€ [1na npaBunbHOM paboTbl YHMBEPCANbHOMO BbIXOA4A B pacxono-
Mepe npegycMmoTpeHa npoueaypa aBTOMaTUYECKOro pacyeTta napa-
meTpa Koacp. npeo6paszoBaHua (Mmn/m3) B 4YaCTOTHOM pexume U na-
pameTpa Bec umnynbca (M3/vMn) B UMMyNbCHOM pexunme.

PacueTt napametpa Koadh. npeobpasoBaHMA npouns3BoguTCs MO
3aflaHHbIM norb3oBaTenem 3HavyeHusaM napameTpoB HuxkHum nopor Q,
BepxHun nopor Q n MakcumanbHasa 4acToTa, pacyeT napameTtpa
Bec mmnynbca — no 3agaHHbIM 3HaveHnam BepxHum nopor Q u lNe-
pvoa nMmnynbca B AManasoHe:

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

- o1 100 go 1000 mc — gna pexumos PABOTA n CEPBIUC.
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€ B noruyeckom pexviMe Ha BbIXOAE HaNMM4uM coObITMA (MNK ero
onpefeneHHoMy COCTOSIHWIO) COOTBETCTBYET OAMH YPOBEHb 3MeKTpu-
4YeCcKOro curHarna Ha BbIXoAe, a OTCYTCTBUIO COBbITUSA (MM MHOMY €ero
COCTOSIHUIO) — OPYron YypOBEeHb CUrHana.

[MporpammHO Ang Bbixoda B Nob6om pexmme paboTbl YCTaHOBKOW
3HayeHus Bbicokun nnn HU3knm 3agaetcsa akTUBHbBIA YPOBEHb CUrHa-
na (AKTMBHBIN ypOBeHb), T.e. YPOBEHb CWUrHana, COOTBETCTBYHOLLNN
HanMuui umnynbca (CobbITUSA). DNEKTpUYeckne napameTpbl YPOBHEWN
curHana ykasatbl B [1punoxeHum b.

BHUMAHMUE! lpu pabome pacxodomepa 8 cocmaee mernJio-
cyemyukoe «B3JIET TCP-M» pekomeHdyemcsi ucnosib308amb UM-
nynbCHbIU pexXum pabomsl yHUeepcasibHO20 8bIx0o0a.

Mpwn BbINYCKE M3 NPON3BOACTBA YCTAHABMBAKOTCA TUMOBLIE 3HAYe-
HUS NapaMmeTpoB paboTbl YHUBEPCASIbHOMO BbIXOAA: TUM — UMMYSbCHbIN,
pexum paboTbl — NaccMBHbIA, BEC UMMyNbca — B 3aBUCMMOCTM OT DN
pacxogomepa B COOTBETCTBMM C Tabn.2.

1.5.5.7. Jlornyecknn Bbixon,

Pacxogomep umMeeT ranbBaHMYECKM HepasBs3aHHbLIN NOrMyeckun
BbIxoq. Pexnmbl paboTbl, napaMeTpbl U ANeKTpUdYeckmne xapakrepucTu-
K/ NOMMYECKOro BbIXOAa aHanornyHbl pexmMmam paboTbl, napameTpam u
3NEKTPUYECKMM XapaKTepPUCTUKaM YHMBEpPCanbHOro Bbixoda B fornye-
CKOM pexume.
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1.6. KOHCTpYyKUMA pacxogomepa

1.6.1.

1.6.2.

1.6.3.

1.6.4.

1.6.5.

B pacxogomepe nepBuyHbIN NpeobpasoBaTenb pacxoda v BTOPUYHLIN
n3MepuTernbHbIN NpeobpasoBaTenb COCTaBMAIT €OUHbIN KOHCTPYKTUB
(cm. puc.A.1 MNpunoxeHus A).

M3amepuTenbHbIA yd4acToOK MepBUMYHOro npeobpasoBatens npea-
cTaBnsieT cobon OTNUTbIA M3 NnacTuka oTpe3ok Tpybbl ¢ naTpybkamu
no 6okam ansa ycrtaHosku MOA. Topubl nameputensHoro yydactka 1M1
CcHabxeHbl bnaHuamn ans npucoeanHeHnst K OTBETHbIM dhniaHuam Tpy-
6onposoaa.

Kopnyc BTopu4HOro npeobpasoBatenst MMeeT popMy MpPsiMOYrosb-
HOro napannenenunena, KOTOpbIM CBEPXY 3aKpblBaeTCs OBYMS KpbiL-
Kamu: BHELUHEeW OTKUAbIBAKOLWLENCA U BHYTPEHHEN CbEMHOW (npo3pad-
HOW), ckpenrnsemoun ¢ kopnycom Bl BuHTamu.

M3meputenbHbin yyactok (YY) nepeBuyHOro npeobpasoBaTens u
Kopryc BTOPWUYHOro npeobpasoBaTtens C BHELUHEW KPbILWKOW U3roTas-
NMBaKTCS U3 BbICOKOMPOYHOrO niacTumka.

B kopnyce BTOpuYHOro npeobpasoBaTerns pasmellaeTca nnata Moayns
06paboTkn, a B ero BHyTPEHHEN KpbILWKE — nraTta Mogynsa nHankauum c
NHOMKaATOPOM, onTudeckom kHonkon n NFC-uHTepdgencom.

B HwxHen yacTtu kopnyca Bl ycTtaHOBNeH repMoBBO/ TUNnopasmepa
Pg7 ona obecnevyeHns NOAKNIOYEHUSA K UHTEPdENCHBbIM BbIXO4aM pac-
Xxogomepa COOTBETCTBYHOLLEro Kabens Kpyrnoro ce4eHUs C Hapy>XHbIM
Anametpom ot 3,0 4o 6,5 mm
Mcnonbayemble B pacxogomepe [MOA paccuuTaHbl Ha AdaBreHue [o
1,6 MlMa, umeroT umnuHgpudeckyto doopMy M ycTaHaBnmMBalTCA B MNa-
TPYOKN M3MEPUTESNBHOMO ydacTka Takum obpasom, 4YTO UX nanyyarowlas
TopueBasi MNIIOCKOCTb KOHTAKTUPYET C KOHTPONMPYEMOW XUAKOCTbIO.
MaTpyOkn M3MePUTENBHOIO y4acTKa 3aKpblBaOTCH KpbIlWKaMu. KpbilwKn
CKpPennsaTCca BUHTaMm C KOpnycoM naTpyokos.

CoeguHutenbHbln kabenb mexagy NOA n BTOpuYHbIM npeobpaso-
BaTenem NposioXXeH BHYTPW Kopryca pacxogomepa.

BTopnuHbin npeobpasoBaTenb pacxo4OMeEpPOB CO CTEMEHbI0 3alUUThI
IP68 nocne moHTaxa kabensa uHTepdgenca u yHMBepcanbHOro Bbixoa
MOMHOCTbIO 3anuBaeTca komnayHaom. KoHCTpykuus npubopa Hepas-
OopHasi.

BHewHMn BMAO pacxogomepa MOXET OTnmyaTtbCsd OT NPUBEAEHHOro B
MpunoxeHnn A 6e3 U3MEeHeHUs IKCMNyaTauMOHHbIX U MeTponornye-
CKMX XapaKTepUCTUK.
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1.7. MapkupoBKa n nnombupoBaHue

1.7.1.

1.7.2.

1.7.3.

MapkupoBka Ha nuueson naHenu Bl (puc.A.2a) cogepxut ob6o3Have-
HMEe U HauMeHOBaHWe pacxogomepa, TOBapHbIA 3HaK M3roTOBUTENS,
3HaK yTBEPXXOEHNA TUMa CpeacTBa N3MEPEHNS.

Kpome 3TOoro, Ha oTaenbHbIX LWKAbAMKAX MapKUpyeTcsa Hanpsike-
Hue nuTaHusa u Tunopasmep (DN) pacxogomepa.

Ha nameputenbHoMm y4vacTtke ¢ oboumx CTopoH kopnyca Bl nutbe-
BbIM crnocobom 0603Ha4YeHO «MpsIMOE» HanpaBfeHue NoToka B BUAe
TPeyronbHUKOB, HanpaseHHbIX BEpLUMHAMM NO NOTOKY (puc.A.2a).
lMocne noBepkn pacxogomepa NNomMoupyeTcs KOHTaKTHast napa paspe-
WeHna mMoauduKauun KannbpoBOYHbIX NMapameTpoB. Takke nnombu-
PYHOTCA BMHTbI KpeNneHnsa akpaHa moayns obpaboTkn nnombammn 3aBo-
Aa-nsrotosutensa (puc.A.3) U BUHTbI Ha Kpblwkax natpybkos [MOA
(pnc.A.1).

B pacxogomepe co cTteneHbto 3awmTtbl IP67 KOHTakTHas napa paspe-
LWeHMa MoanrKaLmMm CepBUCHBIX NapamMeTpoB MOXeT BbITb onnombu-
poBaHa nocre nNpoBeaeHns NyckoHanagouHblx pabor.

Kpome TOro, ans 3awmTbl OT HECAHKLMOHMPOBAHHOIO AOCTyNa npwu
TPaHCNOPTMPOBKE, XPaHEHUU UMW 3KCNryataumm MoxeT ObiTb OnfioM-
GupoBaHa BHYTPEHHSS KpbllKka BTOPUMYHOrO npeobpasoBaTens AByMS
HaBeCHbIMW NiomMbamu.

1.7.4. locne noBepkn 1 NIIOMOUPOBKN KOHTAKTHbLIX Nap Moandukaunmn kanmno-

POBOYHbIX U CEPBUCHBLIX NMapaMeTpOB pacXxOo4oMepa CO CTEMEHbIo 3a-
WKThl IP68 npon3BoaMTCcs 3anvMBka KOMMayHAOM BHYTpeHHero obbema
BTOPUYHOIo NpeobpasoBaTens

23
/Y B3/ET



2. ICNONb30OBAHUE NO HASHAYEHUIO

2.1. dkcnnyaTtauyuoHHbIe OorpaHU4YeHus

2.1.1. 3KcnnyaTau,v|;| pacxogomepa AOJKHa Nnpon3BognTbCA B YCITOBUAX BO3-

2.1.2.

2.1.3.

2.1.4.

2.1.5.

2.1.6.

2.1.7.

AENCTBYOLNX (DaKTOPOB M MapamMeTpoB KOHTPONMpyeMon cpepdbl, He
npeBbILaLWLMX JONYCTUMbIX 3HAYEHUA, OrOBOPEHHBIX B 3KCMyataum-
OHHOW JOKyMeHTauuu.

Pacxogomep MoxeT ycTaHaBnmMBaTbCA B BEPTUKASIbHbBIA, rOPU30OHTarb-
HbIA UM HAKMNOHHbIN TPybGoNpoBOA.

ToyHaa n HagexHasa paboTta pacxogomepa obecrneymBaeTcsl NpU Bbl-
NONHeHUn B MecTe ycTaHoBku [l cnegyrowmnx ycrnoBuii:

AaBreHWe XNOKOCTM B TPyOONpOBOAE M PEXUMbI €ro aKcnnyaTaumm uc-
KntoyatT razoobpasoBaHne n/unu ckonneHue rasa (Bosgyxa);

BHYyTpeHHM o6bem LY B npouecce paboTbl 4OMKEH OblTb BECb 3anors-
HEH XXNOKOCTbIO;

yyacTku TpybonpoBoga [0 pacxodoMepa He [OOMKHbl copepXaTb
YCTPOWCTB WNN 3NEMEHTOB KOHCTPYKLMM, BbI3bIBAOLNX W3MEHEHME
CTPYKTYpPbl NOTOKA XXMAKOCTMU.

Tun 1 coctaB KOHTPONMPYEMOW XMOKOCTU (HanMyne uU KOHLEHTpaums
B3BECEMN, NOCTOPOHHMX XXUAKOCTEN U T.MN.), pEXUM paboTbl U COCTOSHUE
TpybonpoBoaa He AOSMKHbI MPUBOAUTL K MOSIBIIEHWUIO KOPPO3UM U/Mnu
OTNOXXEHWU, BNUSIOWMX Ha paboTocnocobHOCTL M MeTporiornyeckmne
XapaKTepUCTUKM pacxodoMepa.

MoHTax pacxogomepa Ha 06bekTe AOMKEH OblTb BbINONHEH B COOTBET-
CTBMM C pa3genom «MoHTax pacxogomMepa» HaCTOsILLEero pykoBoacTBa.

MonHuesawmra obbekta pasmeLleHnsa npmbopa, BbINOTHEHHASA B COOT-
BETCTBUUN C «NHCTpYKLMEN MO YCTPOMUCTBY MOSMHUE3aLWUTbI 30aHUI, CO-
OPYXXEHU U MPOMbILWIIEHHbIX KOMMYHUKaumi» CO153-34.21.122-2003,
npegoxpaHseT Npubop OT BbiXxoda M3 CTPOS MPU HanNUYnUM MOSTHMEBLIX
paspsaos.

TpeboBaHMs K yCrnoBusM 3KchnyaTaumm u BblIOOpPY MecTa MOHTaxa,
NpUBEOEHHbIE B HACTOSLLEN 3SKCNyaTauuoHHOM OOKYMEHTauun, y4dm-
TbIBAlOT Hanbornee TUNUYHble bakTopbl, BNusAwWmMe Ha paboTy pacxo-
aomepa.

Ha o6bekTe akcnnyaTaumMmM MOryT CyLeCTBOBaTb UMW BO3HUKHYTb B
npouecce ero akcnnyatauuu ¢aktopbl, He noggarlmecs npensapu-
TefIbHOMY MPOrHO3y, OLEHKE UK NPOBEPKE U KOTOPblE NPOM3BOAUTENDb
He MOr y4ecTb nNpu paspaboTke.

B cnyyae nposiBneHnsi nogo6HbIx hakTopoB crieayeT YyCTpaHuTb Ux
WM HaNTM MHOE MECTO 3KCMNyaTauuu, rae AaHHble hakTopbl OTCYT-
CTBYIOT UNW He OKa3blBalOT BMUSAHMSA Ha paboTy nsgenusi.
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2.2. Mepbl 6e30nacHOCTU

2.2.1. K pabote c pacxogomepom gonyckaeTtcs obcnyxuBatowmm nepcoHan,
N3YyYMBLUNIA OOKYMEHTaLUMIO Ha usgenve.

2.2.2. NMpwn paboTe ¢ pacxogomepom AoSmkHbl cobntogatbca «lpaBuna TexHu-
YeCKOW 3JKCMfyaTauun 3neKTpoycTaHOBOK notpebutenen» n «MexoT-
pacnesble npasuna no oxpaHe Tpyaa (Mpasuna GesonacHocTn) npwu
aKcnnyaTauumn 3NeKTPOyCTaHOBOKY.

2.2.3. lNMpun npoBegeHnn paboT C pacxogoMepoM onacHbIMWU hbakTopammn siB-
naTCA:

- AaBneHne B Tpybonposoae (oo 1,6 Mlla);
- Apyrve onacHble (hakTopbl, CBA3aHHble C npodurnem n cneumdukomn
obbekTa, rae aKcniyaTupyeTcsa pacxogomep.

2.2.4. MNpun obHapyXeHUn BHELLHMX NoBpexaeHun npmbopa nnu kabenen cea-
31 crnegyeT OTKIYNTb NpMbop A0 BbISCHEHMSA CNeunanmcToM BO3MOX-
HOCTW JaribHeNLLEen SKCnyaTauuu.

2.2.5. B npouecce paboT N0 MOHTaxy, NycKoHanagke uim peMoHTy pacxono-
Mepa 3anpeLiaeTcs:

- NPOU3BOANTb MOAKMIOYEHUS K PaCXOAOMEpPY, NEPEKITOYEHNA PEXMMOB
paboTbl NpX BKNIOYEHHOM MUTaHWUW;

- NMPOM3BOAUTb AEMOHTaX pacxogomepa u3 TpybonpoBoga A0 MOMHOro
CHATUA AaBneHus Ha yyacTke TpybonpoBoaa, roe npomssoastces pabo-
Thl;

- UCMOoMb30BaTb 3ANEKTPONpubopbl N INEKTPOMHCTPYMEHTbI 6e3 NoaKmMto-
YEeHUs1 NX KOPNYCOB K MarncTpanu 3alMTHOro 3a3eMrieHunst, a Takke uc-
Nonb30BaTb NEPEYNCIIEHHbIE YCTPOMNCTBA B HENCNPABHOM COCTOSIHUN.
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3. MOHTAX PACXOOOMEPA

3.1. TpaHcnopTUpoOBKa

TpaHcnopTupoBKa pacxogomepa K MeCTy MOHTaxa [OSKHa ocy-
LLLECTBNATLCS B 3aBOACKON Tape.

lMocne TpaHCNOPTUPOBKM pacxogoMepa K MeCcTy YyCTaHOBKM Npu OT-
puuaTtensHOM TemnepaTtype U BHECEHUSA ero B NoMeLleHne C NosioXu-
TEeNbHOM TemnepaTypon BO nsbexaHue KoHOgeHcauumn Bnarm Heobxogum-
MO BblepXaTb pacxogoMep B ynakoBke He MeHee 3-X 4YacoB.

Mpn pacnakoBke pacxogomepa NPOBEPUTb €ro KOMMIIEKTHOCTb B
COOTBETCTBUW C NACNOpTOM Ha AaHHbIN Npuodop.

3.2. TpeboBaHMA NO yCTaHOBKe pacxogomepa

3.2.1. [lna MoHTaxa npubopa Ha obbekTe HeobxoanmMo Hanndne cBob6oaHOro
y4yacTka Ha TpybonpoBoae And yCTaHOBKM pacxogomepa.

B mecTte yctaHosku NI gomkHbl cobnogaTbea cregyrowme ycno-
BUS:

- [aBNEHME XUOKOCTU U pexXnMbl IKcnnyaTaumm TpybonpoBoga WCKMo-
YalT razoobpasoBaHune u/munu ckonsieHme rasa (Bosgyxa);

- BHYTpeHHU o6bem [l B npouecce paboTbl 4ormKeH ObITb BECb 3anorn-
HEH XXMOKOCTbIO;

- OTCYTCTBYHOT, MO0 MUHUMATNbHbI NyNbCaLUN N 3aBUXPEHNS XKNOKOCTW.
M gonyckaeTcs MOHTUPOBAaTb B FOPU3OHTASbHbIN, BEPTUKASTbHBLIN
UM HaKNOHHbIN Tpybonposog (puc.3). MNpu atom MMM (M3A) He LOMKHbI
pacrnonaraTtbCs B CaMOW BepxHeW Todke y4vacTka Tpybonposoaa.
Hanbonee nogxogsawee Mecto Anst MOHTa)a npu HanuyYnnm — Bocxoas-
LM, NMBO HUXKHUI yYacTok Tpybonposoaa.

Puc.3. PekomeHayembie mecta yctaHoBku [l pacxogomepa.

NMPUMEYAHME. B cnyyae HEBO3MOXHOCTU YCTaHOBKM pacxono-
Mepa B peKkoMeHAyeMblX MecTax [OornyckaeTcss MOHTax npubopa B
BEpPXHEN Touke Tpybonposoaa. Npn aTom Heobxoanma ycTaHOBKa BO3-
AYLWHOro kranaHa (BO34yxOOTBOAYMKA) B TOYKE, Haxogslencs Bbille
BEPXHEN TOYKM MPOTOYHOM YacTu pacxogomepa, Hanpumep, B pacLuun-
peHuun Tpybonposoaa.
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3.2.2.

3.2.3.

BHUMAHMUE! Heob6xodumo csieQumb 3a UCMpPasHOCMbI 803-
dywHoe20 KnanaHa. KoppekmHas paboma pacxodomMepa 03MOXXHa
mosibKO npu omcymcmeuu eo3dyxa eHympu rMpPomoy4yHoul Yyacmu.

PasHOCTb BHYTPEHHUX AnameTpoB Tpybonposoda M U3MEPUTESTbHOro
yyacTka [Nl B mecTax CTbIKOBKM He JormkHa npesbiwaTb 0,05-DN.

Mpun yctaHoske [l Ha TpybonpoBoa, pekomeHayeTcsa pacnonaratb ero
Takmm obpasom, 4Tobbl NpogosnbHast nnockocTb MNAOA (NOCKOCTb, Npo-
xoadwas yepes napy MN3A Bmonb ocn TpybonpoBoaga) coctaBngana c
BepTukanbto yron 3 = 45°-90° (puc.4).

Puc.4. PekomeHayemble nonoxeHus NMNIA npu yctaHoBKe pacxoaomepa.

3.3. TpeboBaHuUA K ANMHE NPAMOSIMHENHBbIX Y4aCTKOB

3.3.1.

3.3.2.

Pacxogomep gomkeH MOHTMpOBATbCS C y4eToM obecnedeHusa LnuH
npsMOSIMHENHbIX y4acTkoB 3-DN go pacxogomepa u 2:-DN nocne pac-
xogomepa.

Mmppaenuyeckne conpoTuereHns, Tpebytome ocodbix ANMH nps-
MOJIMHENHbIX Y4aCTKOB, NpuBeaeHbl B Tabn.l".1 MNMpunoxexuns I

BHUMAHME! lpu usmepeHuu pacxoda pesepcusHO20 MomMokKa
N3A sienssromcsi nep8bIMU MO MOMOKY U O/IUHbI MPSIMOSTUHEUHbIX
y4Yacmkoe OOJIKHbI onpeodenisimbCsi, UCX005 U3 3MoO20 MO0JI0XKe-
Husl.

Cyxatollee ycTponcTBo Buaa «auadparma» nnu «conno BeHTypuy», a
Takke nobasa 3agBuKKa OTHOCATCA K BUAY MOPaBIMYECKOrO CONPOTUB-
nexHus, obosHayeHHoro B Tabnuue .1 kak perynupyoLiasa 3agsuxka.

3.4. MoHTax B TpybonpoBsoa
3.4.1. MNepen Havanom paboTt Ha TpybonpoBoae B MeCTe YyCTaHOBKM pPacxodo-

Mepa y4acTKu TpyD, KOTOpble MOTyT OTKITOHUTLCS OT COOCHOIO MOJoXe-
HMSA Nnocrne paspesaHus TpybonpoBoaa, criedyeT 3akpenuTb XOMyTamu K
HeMnoABWXHbLIM OMOpPaM.
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3.4.2.

3.4.3.

3.5.
3.5.1.

3.5.2.

3.5.3.
3.5.4.

BHUMAHMUE! [leped moHmaxom pacxodomepa Heobxodumo
cumb XuOKoCcmb U fepeKkpbimb y4Yacmok mpy6onpoeoda, Ha
Komopom 6ydym npoeodumbcsi MOHMaXHble pabomabil.

B BbiBpaHHOM MecTe 0CBOBOXAEHHOIO OT XMAKOCTU Tpybonposoaa Bbl-
pe3aeTcs y4acToKk HeobXoaMMON ANNHbI, K KOHLaM Tpyb npuBapuBatoT-
Csl OTBETHbIE (briaHLbl COOTBETCTBYIOLLEro AnameTpa. Ceapka dnaHues
C TpybonpoBOAOM [AOSPKHA OCYLLECTBNATLCA B COOTBETCTBUMM C
FOCT 16037 «CoeanHeHnsa cBapHble cTanbHbIX Tpybonposoaosy. MMpu
9TOM [ormmkHa obecnevmBaTbCA COOCHOCTb M NapannesibHOCTb MII0CKO-
cTen donaHueB, Mexay KoTopbiMu ycTaHaBnmsaeTca [ pacxogomepa.
Pacxogomep yctaHaBnuBaeTcs B TpybonpoBoA, npu 3TOM Harnpasre-
Hue ctpenku Ha [N gormKHO coBnagaTb C HanpaBreHMeM NoToKa Mnu
NPsSIMbIM HanpasfieHMeM AN PEBEPCUBHOIO NOTOKA.

Ctbikn mMexay cnaHuamu repmeTmsnpyroTca C NMOMOLLBbI NPOKNa-
[O0K, doraHubl cTarmearoTca 6ontamu.

BHUMAHME! lMpu moHmaxe KATEOPUYECKU 3AlPELAET-
CA 6pocamb pacxodomep usiu HaHOcUMb Mo Hemy ydapbl. AMo
Mo)Xem npueecmu K 8bIX00y U3 CMpPOsi YCMaHOBJIEHHbIX 8 HeM
[13A unu BIl.

KATETOPUYECKN 3AIPELAETCA pemoHtTupoBath [M3A wu3
MOHTa)HbIX NaTpyOKOB.

AneKTPOMOHTaX pacxoagomepa

B kauyecTtBe kabensa cBsA3M pekoMeHOyeTCa UCNoNb30BaTb kabenb Kpyr-
noro cevenna tuna, MKB3B, KMM unu KCIBIT ¢ HapyXHbIM gnameT-
pom oT 3,0 0O 6,5 MM.

Mpoknagka kabensa BHewHux cBazen (BI1 - BHewHue ycTponcTsa)
AOSDKHA OblTb BbINOSIHEHA C YY4ETOM YCMOBUIA 3KCNsyaTauum pacxono-
mepa.

He pekomeHayeTca n3bbiTOYHYIO YacTb kabensi cBopayunBaTth KOMbLAMM.
Kabenb BHeLIHMX CBS3e/ NO BO3MOXHOCTU KpenuTcs K cTeHe. [Ansa 3a-
LWNTbI OT MEeXaHUYeCcKux NoBpexXaeHnn pekomeHayeTca kabenb pasme-
LWaTb B MeTannmMyeckon unu nnactTukoBon Tpybe (pykase).

HE [OIMNYCKAETCA npoknagbiBaTb CUrHamNbHbIN Kabenb BHELHNX
cBa3en BONuam cunosbix Lenen. Npu HanuunMm anekTpoMarHUTHbIX Mo-
MEX BbICOKOIro YPOBHSA (Hanmpumep, OT TUPUCTOPHOro perynsatopa) ka-
Genb cnegyeT yknagbiBaTb B 3a3€MSEHHbIA CTanbHOW MeTansiopykas
nnu Tpyoy.

BHUMAHMUE! [Jna obecne4yeHusi 3asiesIeHHOU cmerneHu 3auju-
mbl pacxodomepa |P67 npu npoeedeHUU MOHMaXHbIX pabom
Heo6x00uMo ebInosiHeHue cnedyrouwux mpeboeaHul:
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- YNNOTHUTENb Ha ThIfIbHON CTOPOHE nuueBown naHenu Bl gomkeH 6bITb
YNCTBbIM U HENOBPEXAEHHbIM;

- nepea ycTaHOBKOW NuueBon naHenu Ha kopnyc Bl npoBepuTb, 4TO6bI
yNnoTHUTENb pasMellancs B npegHasHa4YeHHOM 15 Hero KonbLeBOM
nasy paBHOMEpPHO 6Ge3 HaTsXKEHMM U BbICTYMOB, a Takke He Bbinagan
npu nepesopayvyMBaHnn NUUeBoOn naHenu. [lonyckaeTtca ana doukcaumm
YNAOTHUTENS UCNOMb30BaTh CUNTMKOHOBLIN FEPMETHUK,;

- nuueBas naHenb Bl nocne yctaHOBKM JOMKHA OblTb HAOEXHO 3aTSAHY-

Ta BUHTamu;

ynnoTHAKLWAasa ranka kabensHoro Beofa AofmkHa OblTb HAOEXHO 3aTs-

HYTa;

- €CNKN He ncnornbayeTtcs kabenb nHTepdenca, B kabenbHbI BBOA, JOMXK-
Ha ObITb YCTaHOBIEHA 3arnyLuka.

Ana ucknioveHna BO3MOXHOCTU nonagaHus Kanawowen BoAbl Unn
KoHOeHcaTa BHYTpb Bl yepe3 kabenbHbI BBO4 HEOOGXOOUMMO, YTOOLI
CUrHanbHbIM Kabernb obpasoBbiBan HUcnagawowy U-obpasHyto neTnto
B BEPTUKaNbHOW NNOCKOCTH (puc.5).

Puc.5. dopmupoBaHme U-o6pa3HoOM NeTnum CUrHanbHOro kabens.

BHUMAHME! W3zomoeumens HE HECET IAPAHTUUHbIX
OBA3ATEJIbCTB npu HeebinonHeHuu mpeboeaHul no obecneye-
HUIO 3as1eJIeHHOU cmerneHu 3awumsbl U rnpu obHapy)xeHuu rnpome-
Yyek yepe3s kabesnbHbIl 8800.

3.6. [lemoHTax pacxopnomepa
Mpn gemoHTaxe pacxogomepa Heob6xoaMMo:
- NepekpbITb Nogavy XUAKOCTHU, yoeamuTbCa B NOSIHOM OTCYTCTBUM AaBne-
HWUS B TpybonpoBoae U CrUTb XUOKOCTb;

- OTCOeaMHUTL noaxoasaLwmnm k BIN kabenb cBA3W;
- EMOHTMPOBATb pacxogomenp.
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4. BBO[ B 3KCINTYATALUIO

4.1. HacTtpounka nepen paborton

4.1.1. HacTtpouka pacxogomepa 1 cunTbiBaHne gaHHbIX B pexumax PABOTA un

4.1.2.

CEPBWC Bo3MoxHa no nocrnegoBaTenibHOMY UHTEpPdENCY C MOMOLLbIO
cepBucHon nporpammbl «MoHuTop YPCB-311», BXOoAsLwero B coctaBs
MO «YHuBepcanbHbIA NPOCMOTPLLMK» U UCNOSMb3yeMoe Takke U ans
pacxogomepa YPCB-310. YcTaHOBOYHbIN hann nporpaMmbl MOXXHO 3a-
rpy3uTb C canta www.vzljot.ru.

B pacxogomepe co cTteneHblo 3awwmTbl IP68 BO3MOXHA TOSbKO
HaCTpoWKa napaMeTpoB CBA3MW.

Mporpamma «YHMBEpCanbHbI MPOCMOTPLUMK» paboTocnocobHa

nog ynpasneHnem onepaumoHHbix cuctem Windows XP (Vista, Win-
dows 7, Windows 8, Windows 10). [ns yctaHoBku nporpammbl Ha MK
Heob6XxoaMMO 3anyCTUTb YCTAHOBOYHLINM dhann U cnegoBaTh yKasaHUAM,
NOSIBNAKOLLMMCS Ha 3KpaHe MOHUTOpA.
Mepen Havanom paboTbl cnegyet coeanHnTb kabenem RS-BbIxoa pac-
xogomepa M nocregoBaTerbHbI MOPT KOMMbiOTEpa (Yepe3 agantep
curHanos RS-232/RS-485), nnbo USB-nopT komnbloTepa (4epes agan-
Tep curHanos USB-RS-232/RS-485).

MepesecTtun pacxogomep B pexum CEPBUC, yctaHOoBUB NnepeMblyky
Ha COOTBETCTBYIOLLYIO KOHTaKTHy napy. Ha komnbloTepe 3anycTuTb
ann YPCB-311l.vpr (manka ..\ Program Files \ Vzljot \
UBViewerProjects \ Projects \). Ha akpaHe MOHMUTOpa NosABUTCSA CTPO-
Ka MeHK «YHuBepcarbHbI MPOCMOTPLMK» U Bknagka [MapameTpbl
nporpammsl (puc.6).

b

[E7 Monurop YPCE-311 sepoua 3.7 =NRCH X

=

o o | | |

"

CucTemHele | Cepenc | Hacrpoiika ¥3C | Vamepenun | Apxuewl | NapaMeTpel nporpammb |
p p P p

Bepcua MoHuTOpa: 3.7

HacTpoika coaguHeHKIs. . ‘

HCTE[HDBMTb,u"pEISDpBElTb cogfkHeHKe ‘

MaparMeTpe NpOrpaMrel

Aapec npuGopa 1
OxMpaHHe DTEEBTA, MC 2000
Yucno nonuiTok 3anpoca |2

Puc.6. Bug Bknagku «lMapameTpbl nporpamMmbi»

OkoHHbIN NHTepdenc nporpammbl «MoHuTop YPCB-311» coctouT
N3 LEeCTU BKNaOoK, pa3geneHHbIX No pyHKUMoHansHoMy npuaHaky. Co-
AepXXaHve BKNagoK 3aBMCUT OT pexuma paboTtbl npubopa. Pexum pa-
6oTbl onpefensieTcs aBTOMaTuyecku npu ycrtaHosrneHum csasu MK ¢
pacxo4oMepOoM.
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[nsa HacTpolku napameTpoB COeAMHEHUSI HeobXoAMMO HaxaTb
o
y A
kHoMKy <HacTpowka coeguHeHusa>, nnbo HaxaTb KHOMKy ¥

(PepaktupoBaHme CBOWCTB COefuHEeHus ¢ npubopom) B NEBOM
BEPXHEM Yriy OKHa nporpammbl (puc.6).
B nosBmBwimmMmcsa okHe MeHeaxep HacTpoeK (p1cC.7) yCTaHOBUTb:

- TN nHTepdenca ans coegmHeHnst (Bolbop TpaHcnopTa: RS-485);
- Homep COM-noprTa lK, K KOTOpOMY NOAKNIYEH afanTep CUrHAmNoOB;
- CkopocTb 06MeHa gaHHbIMK (4800 6mT/C).

F |
Menegxep HacTpoex —r S

Beifop TpancnopTa: [Fig4n5 =]

MapateTpEl TRAHENORTS
COM-nopr COME - | OsupaHue aTEeTa, MG 2000

Cropocte ofrera, Gut/c [ 4000 = K.onuyectso nosTopos |4

B aliroseii TafMayT, Mo |20

| Wcnonezosare DCOM

Mraa YnaneHHoOr KOokNbOTEpa:

(] MplrEHWTE ‘

Puc.7. OkHo «MeHemxep HacTpoeK».

Homep COM-nopTa onpeaenseTca aBToMaTu4eCcKkn nocne noaknio-
yeHua k K apgantepa USB-RS-232/RS-485 B nanke [Oucnetyep
yctpounctB / MopTtbl (COM u LPT).

na YCTaHOBJ1IEHUA CBA3N C pacxogomMepom HeobxoAuMoO HaxaTb

KHOMKY o (OTKpbITb KaHan CBA3N) B IEBOM BEPXHEM YINy OKHa Npo-
rpammbl (puc.6). lMNMpu ygayHoMm 3aBepLleHun onepauun B CTpoKe, pac-

NMONOXXEHHOW MpaBee KHOMKU "‘f, JOJTKHbI MOSABUTLCA COOOLLEHUS:
KaHan cBs3u oTkpbIT 1 KoMaHaa BbinonHeHa ycnewHo. MNpu aTom

ok

KHOMKa N3MEHUT BUL Ha x (3akpbITb KaHan cesasn [locne
yCMNeLHOro coeiMHeEHNs nepenTn Ha Bknagky CuctemMmHsle (puc.8).

Ha Bknagke CucTeMHble BO3MOXHA KOoppekuus npnbopHoro Bpe-
MEHW, HacTponKa napameTpoB CBA3U MO UHTepdency, obHyneHne ap-
XMBOB 1 06BEMOB, a TaKKe YCTaHOBKa pexuma nepexoaa Ha «3uMHee»
/«neTHee» BpeMmsi.
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-
1= MonuTop YPCB-311 sepcus 3.7 =)

> Y [Kanan CBA3U OTKPbIT [780120.08 [Komama BbINOAHEHa YCNewHo

CucremHble ICepBucl Hacrpoiika Y3C| M3Mepeuua| Apxuau| MapameTpebl NporpaMmbl

Mpouutats
Pexum npu6opa: |CEPBWC
CepuiiHuit Homep: |1821589

CeTeBuie HACTPOWKU NpuGopa Texkyuee BpeMs u nara

Certesoitagpec: |1 i, 05/05/21 16{00: d
Il | Cropocts o6Mena: |4800 s _“_J 3anucaTte CUCTEMHOE BpEMS ]

Pexum nepesona  |Het nepesoana '| d

Crapr

| O6Hynute apxuen |- :I' _JJ
O6HYNUTL 06BEeMBl | :I' i,

Puc.8. Bua Bknagku «CucrtemHble» nocne ycrtaHoBneHus cBsasm lNK ¢ pac-
XO40MEpPOM.

4.1.3. Ha Bknagke CepBuc (puc.9) BO3MOXHa HacTporika napameTpoB obpa-
6otk Y3C, ycTaHOBKa 3Ha4yeHUsi KOHTPACTHOCTU U BpeMeHu paboTbl
YKKW, BbIGOp pasmMepHOCTU M3MEepSieMOoro pacxoga, a Takke Bblbop
AaHHbIX, KOTOpble ByayT oTobpaxaTbCsl Ha MHAMKATOPe pacxogomepa.

"= Momwrop YPCB-311 sepcus 3.7 E=EE )

> % IKaHan CBA3M OTKPbLIT |78.00.20.08 |I'Ipu60p He OTBevaeT

CucremHsle Cepeuc IHacrpov'lKa Y3C| Vlsnepenmll Apxnsul MNapameTpsl nporpamml

Mpouutats |

Men. ycpeasexue [7— i, Bpems uHepuuu, c llﬂ—i'
Apud. ycpeaHeHue ,25— i, Orvceuka Hyns, M3IHIU,UT_L|
bucrpas gcmuoaxalBKn 'i,

Orc. ycr.. %Qmax [5— il

YHueepcanbHbIf Bblxonl Noruyeckuit eeixon  HacTpoMku UHAUKaUMK |

MNapameTpu uHAUKATOPA: Bui60p AaHHBIX 119 0TOGpaXEeHUS:
KoHTpacTHOCTL r i‘ g SE?Q:V+ i]
Mepuono6Hoen.c || iJ ['; gi;f::&” Vegmm.

Bpems pagoTel, C i] g Egﬁ:ﬁeHaKTo'g. uTe.
PazmepHocTe Mﬂ v ﬂaHHbl% no e
v Nara/Bpema

Puc.9. Bug Bknagkn «CepBucy.

Ona n3MeHeHua TeKyllero 3HadyeHus napameTpa Heobxogumo B
COOTBETCTBYIOLLIEM More HabpaTb C KnaBuaTypbl YMCIIOBOE MM ycTa-
HOBWUTb W3 BbIMNagatloLLEero Crnucka CUMBOMbHOE 3Ha4YeHue U HaxaTb

KHOI'IKy. BbiGop AaHHbIX NPOU3BOAUTCS YCTAHOBKOWM ranoyku B CO-
OTBETCTBYHLLEM OKHE.
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[ns nepexoda Kk HaCcTpoeyHbIM napameTpamM paboThbl yHMBEpPCarib-
HOro BbiXxoA4a HeobXxooMMO Ha [OOMONHUTENbHOW BkNagke YHuBep-

canbHbIM BbIXOA YCTaHOBUTb PNaXKok ® 5 CTPOKe, cofepxallen
HanMeHoBaHMe pexnma paboTbl Bbixoga (puc.10a n 106).

YHuBEpCanbHeIM BbIX0A | Noruueckuii Buxon| HacTporiku uHaukaumm |

Mpouutate

N Tun ebixona

Koad. npeotpazosaqus, umn/m3 lBUU,UUU

Pacuer koagppuumeHTa ' ..... >

Tekywas yactoTa, 'y 0,000 | Cron |

MapameTpol
C OTkNK4YeH - B l
C floruueckuit MakcumMansHas uactoTa, My lw d l ia%xon
e « Mo Moaynio
: E””H"bcm"” AsapuitHas yactoTa, Ny [10— d " Mpamoit
® YacToTHbIM " OBpaTHbIN
= HwxHuit nopor QHn, M3/4 IU,UUO il P
AKTUBHBIM YpOBEHL d
C "Huzkuin" BepxHuit nopor Qen, M3/4 IU,OUU il
' R
o

a) 4acmomHbIl PeXUmM

YHuBepcanbHbii BeIX0A | Noruueckun BbIXODI HacTpoiku uHankaumuu

Mpouutate

i [ Tun ebixona
" OTKNYEH

" Noruyeckui Becwumnynsca M3jumn  [0,001250 d O6vem

@ Mo moaynio

“ W 7 D
HANYABCHEH Mepuoaumnyneca, mc 100 d  Mpamoit

" YacToTHbIM " OBpaTHbI

AKTUBHBI YPOBEHD BepxHuit nopor Qen, M3/4|800,000 d i
© "Huakui" Pacuert BecauMnynsca |.... vl d 4‘

@ "Beicokui”

I

MapameTpbl I

6) uMnybCHBIU pexum

YHusepcanbHbii Beixoa  f10rMUeckuil Bexon | HacTpoiku uHaukaumm

Mpouutate

\ [ Tun ebixona
" OTkNKYeH

M3MeHeHWe COCTORHUA npu: I

* OBpaTHoe HanpaeneHue NoToKa

" Her Y3C
" MpeeblweHUe MaKCUMAaNLHOro pacxoaa d
AKTUBHBIN YpOBEHL C
& "Huzkui® Mosas HC

" "Beicokui” " Huskoe HanpsxeHWe 6aTapeu

" Hanuuyue BHeWHero NUTaHus

8) rlo2uyeckul pexxum

Puc.10. HactpoeuHble napamMeTpbl ANA pa3HbIX PEeXUMOB paboTbl yHUBep-
canbHOro Bbixoaa.
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HacTtpoeuHble napameTpbl paboTbl NOrMYEcKoro Bbixoda coaep-
XaTcs Ha [JononHuTenbHOW Bknagke Jlormyeckuu Bbixop, KOTopas
MMeeT TakoW Xe Buf, Kak nokasaH Ha puc.10B..
4.1.4. Ha Bknagke UamepeHunsa (puc.11) nocne HaxaTusa Ha kHonky <Ctapt>
BO3MOXEH MPOCMOTP TEKYLLUMX 3HAYEHUIN N3MEPSEMbIX NapamMeTpoB.

r Y
1= Morwrop YPCB-311 sepcys 3.7 =S

> % IKanan CBA3U OTKPLIT |78.00‘20.IJ8 IKomama BbINOAHEHA YCNEWHO

Cucrermuel Cepsuc| Hacrpoiika Y3C V3mepenus IApxusu| MapameTpsl NporpamMMbl

I Cron |
Hamep Hakc HewTaTHbie cuTyaiun
Pacxon CyMMapHbii 06beM O Annapatnas neucnpasmocrs
-0.0053 M3/4 0.834 M3 O Huzkoe Hanpsxexne 6arapen
© Hervyac
-0.089 N/MUH -834.21 n O Oren Qunnc
" CkopocTb noToka, mjc | | O6beM V+ © nNpesbiwensne Qsn anst YB1
I—0,0008 0.008 M3 © nNpumwkenne Qun gna YB1
Ckopoctb ¥3C. mjc 8.42 n
1498.9 O6hou N~

0.843 M3
842,63 I

O6uee BpemMs HApaGOTKU

162:40:35 M

Bpems 6esaBapuitHOi pa6oTel

161:14:3 u:M:C

- 4

Puc.11. Bug Bknagku «A3amepeHusn».

Tekywee cocTtogHne pacxogomepa (Hanuuve / OTCYTCTBME He-
WTaATHBLIX CUTyauuin) nHanuupyeTcs Ha Bknagke U3mepeHus B none
HewTaTHble cutyauum (puc.12).

4.1.5. Ins cYMTbIBaHMSA apXMBHbIX JAaHHbIX HEOOXO4MMO NEpPenTn Ha BKNaaKy
Apxusbl (pnc.12), BbiOpaTb BMA apxmBa (4acOBOW, CYTOYHbLIA UNN Me-
CHAYHbIN), YCTaHOBUTL Tpebyembln HTepBan B nonsx fata u Bpemsa u
HaxkaTb KHOMKy <lpoyutaTtb>.

=] Monutop YPCB-311 sepcus 3.7 M

& ~  |Kanan ceasu orxper |78.00.20.08 |Komarna eeinosHena yenewro
Cucremnuel Cepsucl Hacrpoiika Y3C| Wzmepenus ApXuBbI ll'lapane‘rpu nporpamlul

Yacoeo# CYTouHuﬁl Mec_ﬂunuﬁl XKypHan pexunoal

[dara or: |05.05.2021 - no:|05.05.2021 | NpounTats COXpaHUTb apXue... |
Bpems: o1: [13:00:00 -= go:|14:00:00 - 2

[ BbiBOAWTHL 3anucK ¢ owmnbkamu

Apxue nonyueH (ownbok: 1)

[v+ w3 v-, w3 [He |Boens HC |Boems nanaborku |

Puc.12. Bua Bknagkn «ApxmBbli».
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ApxuBHble AaHHble ByayT npeacTaBneHbl B Buae tabnuupl, kKaxaas
CTpOKa KOTOPOW €CTb OTAESlbHas apXMBHas 3anucb. Takke apXMBHble
AaHHble MOryT BbITb COXpaHeHbl B dann Ha xectkoM aucke MK nocne
HaXkaTusi KHOMKN <CoXpaHUTb apXuB>.

4.1.6. AHanorn4HbeiM obpasom Ha moHuTop K BbIBOAUTCA OKHO XKypHan pe-
Xunmos (puc.13).

[ESSEE™)

.
{27 Monurop YPCB-311 sepcus 3.7

¢ -4 [Kanan censu orkpor |78.0020.08 |Koraraa seinonHena yenewno

Cucrennue| Cepeuc] Hacrpoiika Y3C] Wamepennn ApXMBbl Il‘lapanerpu nporpamlu|

l<Izacoaoﬁ] Cyrouubu'l] Memuuuﬁl JKypHan pexuMos
Homep nepsoii 3anuaon: |5

MpounTats | COXpaHWTb apXMB... |

Konuuecrso 3anuceii: |10

ApXME NONyyeH

Q [V BbiBoAWTL 3anKcK C owmnbKamMm

Iszmm l

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

O ONOWNAEWN

o

PABOTA
CEPBUC
PABOTA
HACTPOWIKA
PABOTA
CEPBUC
PABOTA
CEPBUC
PAEOTA
HACTPOVIKA

Puc.13. Bug okHa «XXKypHan pexumoB».

4.1.7. Mpn HeobxoaMmoCTn co3gaHna ceTn Npnbopos, 06bEANHEHHBIX MO UH-
Tepcency RS-485, HacTponka napameTpoB CBA3M (ceTeBon aapec,
ANUTENBbHOCTb OXMAAHUA OTBETA, YMCIO MOMbITOK 3anpoca) Npoun3Bo-
anTcs Bo Bknagke MNMapameTpbl nporpammbl (puc.14).

-
=7 Monurop YPCB-311 sepcus 3.7

[ESTIEr™)

> i Ikanancﬁazu OTKPLIT

Cucremnue| Cepsnc| Hacrpoiika Y3C| "
\

Bepcusa monuTopa: 3.7

} Hacrpowacoenweum..,l

|78.00.20.08

[KOMWB BbINONHEHA YCNewHo

ApxvBb | [1apaMeTpbi NPOrpamHbI |

p

YcraHoeuTe/pasopeaTte COEAUHEHUE

|

| ~Maparerps nporpammel
Anpec npuGopa

OxuaaHue oTeBeTa, MC 2000

il

| Yucno nonuiTok 3anpoca |2

Puc.14. Bup Bknagku «lMapameTpbl nporpamMmmbi».

4.1.8. MapameTpsbl, MHOMUMPYeMble Ha Bknagke Hactpomka Y3C, He gocTtyn-
Hbl Ans pegakTnpoBaHna B pexumax CEPBUC n PABOTA.

4.1.9. lNocne 3aBepLUEHMA HACTPOMKN pacxogomepa HeobxoanuMmo:

- 3aKpbITb kaHan cBA3u npubopa c K, HaxaB Ha KHOMKY >¢ B NeBoM
BEpPXHEM yriy okHa nporpammbl «MoHuTop YPCB-311» (puc.14);

- 3aKpbITb OKHO nporpammbl «MoHuTop YPCB-311» 1 CTPOKY MEHIO YHU-
BepcaribHOro NpoCcMOoTpPLLKKA;

- nepesecTu npmbop B pexum PABOTA: CHATb NepeMblYKy C KOHTaKTHOM
napbl paspelleHns mogudukaumm CepBUCHbIX napameTpoB. KoHTakT-
HYIO napy onsioMbupoBaTb.
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4.2. NyckoHanago4vHble padoThbl

4.2.1. MNyckoHanagoyHble paboTbl BbINOMHAKTCA NPeaCTaBUTENAMU OpraHu-
3aumn, MMeroLEen npaBo Ha NpoBedeHMe YyKadaHHbiXx pabot, nmnbo
npeacTaBUTENAMU NPeANPUATUA-U3rOTOBUTENS.

4.2.2. Nocne okoH4YaHust paboT No MOHTaxy pacxogomepa, Tpybonposop 3a-
NoSIHSeTCA n3MepsieMon Xugkoctblo. lNMogkniovaetca Gatapess pacxo-
AomMepa, Npou3BoaUTCH MOAKMIYEHUE pacxogomMepa K KOMMNbTepy u
HacTpoMKa pacxogomMepa B COOTBETCTBUM C yKadaHusMW pasgena 4.1
HacToswero P3.

4.2.3. Pacxogomep npu nNepBOM BKITHOMEHMM MM MNOCMe ANMTENbHOro nepe-
pbiBa B paboTe roToB K aKcnfyaTaumm nocne:

- 30-MuHYyTHOM npoMbiBkKY 111 NOTOKOM XMOKOCTY;

- 30-MMHYTHOrO Nporpesa pacxogomepa.

4.2.4. lpw BBOAE pacxogoMepa B dKChyaTaumio HeobxoamMmo NpoBePUTh:

- NPaBUNbHOCTbL MOAKMYEHNA pacxogoMepa M B3aMMOLEWCTBYHOLLEro
obopynoBaHusi B COOTBETCTBUUN C BblIOpaHHOW CXEMOW COoefuHEHUs U
NOAKITOYEeHUS;

- NPaBUNBbHOCTb 3aaHHbIX PEXMMOB paboTbl YHMBEPCANbHOMO U fornye-
CKOro BbIXOAOB pacxogomMepa.

lMocne npoBegeHUsa nyckoHanago4HbIX paboT AN 3awwmTbl OT He-
CaHKUWOHUPOBAHHOIO JOCTYNa B NpoLecce 3KcnfyaTauun MoXeT ObiTb
onniombupoBaH kopnyc BI1.

4.3. Nopsapok paboTbl

BBeadeHHbIM B akcnyaTauuio pacxogoMep paboTaeT HenpepbiBHO
B aBTOMaTtunyeckom pexumme. CUnTbiBaHME TEKYLUX 3HAYEHUn n3meps-
€eMbIX MapamMeTpoB MOXeT ocyliecTBnaTbes nmMbo ¢ XKKW pacxopgome-
pa, Nnnbo no nocrnepoBaTtenbHbiM MHTEpdencam RS-485, M-Bus, bec-
npoBogHoMy uHTepdency LoRa nubo nHtepdency NFC.
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5. METOOUKA NMOBEPKH

Pacxogomepbl «B3JIET MP» npoxogaT nepBuYHYO NOBEPKY MNpwu
BbINyCKe M3 NPOW3BOACTBA, Nepuogudeckne - npwu akcnnyataumu. lo-
BEpKa NpOM3BOAUTCHA B COOTBETCTBMM C HACTOSALLEN METOOUKOWN NoBeEp-
Kn, ytBepxaeHHon 'yt C BHUNP.

MexxnoBepoyHbIM NHTepBan - 4 roga.

5.1. Onepauum nNpoBepKn
5.1.1. MNpu npoBefeHMN NOBEPKN AOSMKHbI ObiTb BbINOSTHEHbI Onepauun, yka-

3aHHble 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 CoOOTBETCTBUA NPO- 573 + +
rpaMmmHoro obecnedeHus
4. OnpegenexHne NOrpeLHOCTN pacxono- 5.7.4 + +
Mepa npu noBepke MeTogoM Heno-
CPEeACTBEHHOrO CrinyeHus

5.1.2. [lonyckaeTcsa noBepka pacxogomMepa He B NofHOM amnanasoHe nacnopT-
HbIX 3HAYeHUW napameTpoB, a B IKCMNIyaTaunoHHOM [uanasoHe, B pa-
Bo4UnX yCNoBumsIX IKCNIyaTaumm.

5.2. CpeacTtBa NoBepKun
5.2.1. lpu npoBeaeHUn NOBEPKN NPUMEHSIOTCA creytollee obopygoBaHue:
1) cpencTBa n3mepeHu U KOHTPONS:

- yCTaHOBKa MNOBepoOYHas Onsi NOBEPKM METOAOM u3aMmepeHust obbema
(pacxoga vnn mMaccbl) ¢ NpeaenomM OTHOCUTENbHOM MOrpeLlHOCTU He
bonee 1/3 npegena gonyckaeMon OTHOCUTENBHOW MOrpPeLlHOCTU pac-
XO0O0MEPOB;

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

- cekyHaomep;

- MaHomeTp, Kkn. 0,4;

- repmomeTp NOCT 13646.

2) BcnomoraTtesnbHble YCTPOUCTBA:

- NepcoHarsibHbIN KOMMbKTEP C YCTAHOBIEHHOW ONepaunoHHON CUCTEMOM
Windows XP u BbiLwe.

5.2.2. lonyckaetcsa npumeHeHue papyroro obopynosaHus, npubopos
YCTPOMWCTB, XapaKTepPUCTUKM KOTOPbLIX HE YCTYNnakT XapakTepucTukam
obopynoBaHua 1 npubopos, npuBeaeHHbIX B N.5.2.1. MNpun oTcyTcTBUM
obopynoBaHMst M NpUOOPOB C XapakTepUCTUKaMu, He ycTynaroumm
yKasaHHbIM, MO COrfnacoBaHu0 C NpeacTaBUTeNieM opraHusauuu, Bbl-
MOSTHAKOLWMM NOBEPKY, AOMyCKaeTCa npuMeHeHne obopynoBaHus U
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5.2.3.

5.3.

5.4.
5.4.1.

54.2.

5.5.

5.6.
5.6.1.

NprnbopoB C XxapakTepuctmkamm, 4OCTaTOUHbIMU A58 NONy4YeHUs AOCTO-
BEPHOro pesyrnbTaTa NoBepKu.

Bce cpeactBa namepeHnsa OOmKHbI ObiTb MOBEPEHbI N UMETb AENCTBY-
loLLMe cBuaeTenbLcTBa O NoBepKke, OTMETKN O MOBEepKe B nacrnoptax unm
OTTUCKN NOBEPUTENBHbIX KNENM.

Tpeb6oBaHuA K KBanudukaumm nosepurtenemn

K npoBegeHuto namepeHun npu noBepke n obpaboTke pesynbLTaToB
N3MepeHnn JonyckarTca nuua, atTeCToBaHHbIE B KayecTBe nosepute-
N8, N3yymBLUME OOKYMEHTaUMI0 Ha pacxogoMep M cpeacTtsa Mx noBep-
KW, MMeloLme OnbIT NOBEPKM CPeACcTB M3MepeHun pacxopa, obbema
XMOKOCTN, a Takke npolleme NHCTPYKTaX No TexHUke 6e3onacHoCcTH
B YCTAHOBMNEHHOM NOPSAKe.

TpeboBaHusa 6e3onacHOCTH

Mpn npoBedeHWn noBepKM AOMMKHbI cobntogaTbeca TpeboBaHua 6es-
OMacHOCTM B COOTBETCTBUM C «[1paBmnamm TEXHMYECKON IKCnnyaTaumm
9NEeKTPOYCTaHOBOK NoTpebutensamm» n «MexoTpacnesbiMy nNpaBuiamm
no oxpaHe Tpyaa (MpaeBmna GesonacHOCTM) NpU AKCNyaTauumn anekT-
POYCTaHOBOKY.

Mpn paboTte ¢ nameputensHbiMKN Npubopamm U BCnoMoraTenbHbIM 060-
pyaoBaHMEM [LOSMKHbI cobntogatbest TpeboBaHMs 6e3onacHOCTU, Oro-
BOPEHHbIE B COOTBETCTBYHLLMX TEXHUYECKMX OMUCAHUAX U PYKOBOA-
CTBax No aKcnnyaTaunm npuMmeHaemblx Npnbopos.

YcnoBusi npoBegeHUs NOBEpPKU

Mpn npoBeaeHUn NOBEPKN AOIMKHbI ObiTb COGMOAEHbI cneayroLmne
YCINoBUS:

TemnepaTypa okpyxatowero 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. [donyckaeTcs BbINOMHEHWE MOBEPKM B paboumx
YCIOBUSIX AKCNyaTauum pacxogomMmepa npu cobnogeHmnm tpebosaHnn K
YyCNoBWUSAM 3KCnnyaTaumm noBepoYHoro obopyaoBaHus.

Ana obecnevyeHnss BO3MOXHOCTU BbINOSIHEHNS MOBEPKN Ha MecTe
aKcnnyaTauumn pacxogomMepa MOHTaX y3na ydeta JOSPKEH BbIMOMHATLCSA
¢ 6annacHbIM TpybonpoBOAOM.

NMoaroToBKa Kk NpoBeAEHUIO NOBEpPKU

Mepen npoBegeHMEM NOBEPKN OOIMKHbI OblTb BbINOSIHEHbI CrieayoLlme
noAroToBUTENbHbIE PaboThl:

npoBepKa HanuMyunsa noBepoYHOro obopyaoBaHWs U BCMOMOraTesbHbIX
YCTPOMWCTB (NpMcnocobneHunn), nepedncrneHHblx B n.5.2;

npoBepKa HanMunsa OencTBYOLWMX CBUOETENbCTB (OTMETOK) O NOBEpKe
NCNONb3yeMblX CPEACTB N3MEPEHUN;

nposepka cobntogeHnst ycnosumn n.5.5;

npoBepKa HannuMs Ha pacxogoMepe 3TUKETKU C TOBAapHbIM 3HAKOM U3-
rotoBuTens - pmpmbl «B3NETy;

38
/Y B3/ET



5.6.2.

npoBepKa HannuMs nacrnopTta Ha NoBepsieMbl pacXo4oMep U COOTBET-
CTBUSA KOMMMEKTHOCTU U MapKUPOBKM pacxogomepa, ykasaHHbIM B nac-
nopTe;

noaroTtoBka Kk paboTe noBepsieMoro pacxogomMmepa, CpeacTB N3mMepeHni
N BCnoMoraTesibHbIX YCTPOWCTB, BXOASLWMX B COCTaB MOBEPOYHOro
obopyaoBaHus, B COOTBETCTBUM C UX JOKYMEHTaLUMEN.

Mepen npoBeaeHnem onpoboBaHWA M NOBEPKU cobupaeTcss cxema B
cootBeTcTBUM C puc.[.1.

5.7. NpoBeaeHne NoBepKU
5.7.1. BHewWwHU ocMoTp

Mpn npoBeAeHUN BHELIHErO OCMOTpa AOIMKHO ObiTb YCTAHOBMEHO
COOTBETCTBME BHELLHEro BMAa pacxodomMepa crieayrowmnm TpeboBaHu-
AM:

- Ha pacxofomepe A0MKeH BbITh YKasaH 3aBOACKOW HOMEP;

Ha pacxogomepe He O0SDKHO BbiTb MexXaHU4YeCKux noBpexaeHun u ae-
¢eKTOB MOKPbITUW, NPENATCTBYOLWNX YTEHUIO HAAMUCEN N CHATUIO OT-
CYETOB MO MHANKATOPY.

Mo pesynbTaTam ocMmoTpa fenaeTcss OTMEeTKa O COOTBETCTBMM B
npoTokone (Mpunoxenne [).

5.7.2. OnpoboBaHue pacxogomepa

Onpo6GoBaHne BbINOMHAETCA C Lenbio yCTaHoBMeHust paboTocno-
cobHocTn pacxogomepa. OnpoboBaHue gonyckaeTca npoBoauTb 6e3
NPUCYTCTBUSA NOBEPUTENS.

Onpo6oBaHne pacxogomepa npou3BOAUTCA METOA4OM Mponycka
XMOKOCTWN Ha NOBEPOYHOM YCTaHOBKE.

M3meHsas pacxon, NpoBepUTb HanuuMe MHAMKaLMM N3MepsaeMblX U
KOHTPONMpPYEMbIX NapamMeTpoB Ha MHAMKATOpPE pacxogomepa, Hanuive
KOMMYHMKaLMOHHON CBA3N NO RS-BbIxoAQy C NepcoHanbHbIM KOMMbIOTE-
POM, HanM4ne CUrHanoB Ha MHAPOPMALIMOHHLIX BbIXO4AX.

Mo pesynbTatam onpoboBaHUA genaeTcs oTMeTKa O COOTBETCTBUM
B npoTtokone (Mpunoxexue [).

5.7.3. I'Io,qTBep>Kp,eH|/|e COOTBETCTBUA NporpaMmMHOro obecneyveHus

Onepauusa «loaTBepxaeHne COOTBETCTBMS NMpOrpaMmHoro obec-
neyYeHns» BKITOYaeT:
onpegeneHve nOeHTUMPUKALUMOHHOIO HaMMEHOBaHMS MNPOrpPaMMHOro
obecneyvyeHus;
onpegeneHne Homepa Bepcun (MOEHTUAUKALMOHHOIO HOMepa) npo-
rpammMHoro obecneyenus;
onpegenexHve ungpoBoro naeHTugmkaTopa (KOHTPOIbHON CYMMbl MC-
NONHSAEMOro Kkoga) NporpamMmmMHoOro obecneyeHus.

MponssoguTcs BkNoYeHne pacxogomepa. NMocne nogaym nutaHus
BCTpOeHHOe nporpammHoe obecneveHume ([10) pacxogomepa BbINOSHSA-
eT psg4 CaMOAMarHoCTMYECKMX MPOBEPOK, B TOM 4YMUCrie MPOBEPKY Le-
NIOCTHOCTU KOH(UIYPaLMOHHBIX OAHHBIX U HEM3MEHHOCTU MUCMOMHAEMO-
ro koga, nyTem pacdeTta v nyénumkaumm KOHTPOSIbHOW CyMMbI.
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Mpun 3TOM Ha MHAMKATOPE pacxoAoMepa U Ha MOAKIHYEHHOM K WH-
TepdencHOMY BbIXOAY pacxogomMepa KomnbtoTepe OyayT oTpaxkaTbes
cregyolime AaHHbIe:

- ngeHTMdmrKaumoHHoe HanmeHosaHue [MO;
- HOmMep Bepcun (aeHTUduKaLmMoHHbIn Homep) MO;
- UndppoBon naeHTngukaTop (koHTponeHas cymma) No.

PesynbTaT nogTBepXaeHUsa cOOTBETCTBUA nNporpammHoro obecne-
YEHUS1 CYMTAETCA MONOXUTENBHbLIM, €CIN MOMYyYEHHbIE NOEHTUdMKALM-
OHHble gaHHble 10 CUN (ngeHTMdMKauMOHHOE HanmMeHoBaHue, HOMep
Bepcun (MOeHTUUKALMOHHBIA HOMEpP) U UMpoBON MAEHTUDUKATOP)
COOTBETCTBYIOT MOEHTUPUKALUMOHHLIM [aHHbIM, YKa3aHHbIM B onuca-
HUW TUNa cpeacTBa N3MepPEHUN.

Mo pesynbTaTaM NOATBEPXKOAEHUS COOTBETCTBUS MNPOrpamMMHOro
obecnevyeHns genaetca oTMeTKa O cooTBeTCcTBMM B npoTtokone ([Mpu-
noxexue [1).

5.7.4. OnpeneneHne OTHOCUTESbHON NOrPELLHOCTM pacxogomMepa

5.7.41.

5.74.2.

OnpepeneHve OTHOCUTENbHOW MOrpPeLHOCTN pacxogomMmepa npu
namepeHnn obbema (cpegHero o6LEMHOro pacxona) XXMAKocTu Ha no-
BEPOYHON YCTaHOBKE MpPOBOAUTCA MNPWU 3HAYEHUsAX pacxoga —
0,05:Quane, 0,1-Quavs, 0,5-Quans (pacxon ycTaHaBnMBaeTCs C LOMYCKOM
+ 10 %).

Quave ONpegensaeTcsa no opmyrne:

Qvavs = 2,83-103.v-DN?, m3/y,

roe: v =5,0 m/c;

DN — HOMuHanbHbIN gnameTp (1.

OTHOCKTENbHaA NOrpeLLHOCTbL ONpeaenseTca CcpaBHEHMEeM Oewn-

CTBUTENBHOrO 3HayeHns obvema Vo (cpegHero ob6bEMHOro pacxopa
Qvo cp) M 3Ha4YeHus obbema Vu (cpeaHero o6bemHoro pacxoga Qw), ns-
MEpPEHHOro pacxo4oMepPOM.
Mpn noBepke cnocobom namepeHns odbbema B Ka4yecTBe OENCTBUTENb-
HOro 3Ha4yeHusi ob6bema Vo Ucnonb3yeTcst 3Ha4YeHne obbema XKnagKocTu,
HabpaHHOro B 06beMHY0 MepPY NOBEPOYHOWN YCTAHOBKN, UM NOKa3aHWs
00pasLoBoro cyetymnka. [encrBmMTenbHoe 3Ha4YeHne cpegHero obbLem-
Horo pacxoga Qvo cp ONpeaensieTca no popmyne:

Vo
Qvocp :T_1 (51)

n
rae: Quo cp — AEWCTBUTENBHOE 3HaYeHUe cpeaHero o6 bLemMHoro pac-
xopa, M3/y;
Vo — AecTBUTENbHOE 3Ha4YeHne obbema, M3;
Tu— BpeMA N3MepeHns, .

Mpy noeepke cnocoGom U3MepeHnst pacxoaa AeNUCTBUTENbHbIE 3HaYe-
HMSA pacxoda 1 oGbema onpeaensaTca pacyeTHbIM NyTeM:

ZQvoj
Quoep =, (5.2)

n
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Vo =Quoep X Ths (5.3)

roe: Quo cp — AENCTBUTENBHOE 3HAYeHNe cpeaHero o6beMHOro pac-
xoga, M3/y;
Vo — OeicTBUTENbHOE 3HaYeHne obbema, M3;
Qo — OencTBUTENbHOE 3HA4YeHuWe pacxoda npu j-ToM mnsmepe-
HUK, M3/Y;
n > 11 — KONMYEeCTBO OTCYETOB 3a UHTepBar BpeMeHU Tu.
5.7.4.3. Npwn noBepke cnocobom n3MepeHns Maccbl A4ns onpeaeneHuss 4encTeum-
TeNbHOro 3HA4YeHMs1 MacChl XXMAKOCTU Ha NOBEPOYHbIX YCTAaHOBKax C Be-
COBbIM YCTPONCTBOM MOJSb3YHTCS MOKa3aHUAMU BECOBOrO YCTPOWCTBA.

[dencteutenbHoe 3HavyeHne obbema npum 3ToM onpeaenseTcsa no gop-
Myne:

V,=—2 (5.4)

roe: Vo — ecTBUTENbHOE 3HaYeHne obbema, M3,

Mo — OENCTBUTENbHOE 3HAYeHMe Macchl Msmepﬂemoﬁ XNOKo-
CTW, KT;

p — NNOTHOCTb XUOKOCTH, Kr/m3.

Mepen Hayanom MOBEPKM Ha MOBEPOYHOW YCTaHOBKE C BECOBbIM
YCTPOMCTBOM HEOBX0OMMO OnpeaeniuTb Mo KOHTPOSIbHOMY MaHOMETpPY
AaBNeHne Xnakoctu, a No TepMoMeTpy — Temnepartypy B Tpybonposo-
Ae NnoBepoYyHOM YCTaHOBKWM. Ha OCHOBaHUM W3MEpPEHHbIX 3HaYeHun
TemnepaTtypbl U gasneHuss no Tabnuuam [CCCL 98-2000 «Bopga.
YpenbHbin 06bemM 1 sHTanbnus npu temnepatypax 0...1000 °C v gas-
nenusix 0,001...1000 MIMa» onpegenseTca NMAOTHOCTb MNOBEPOYHOM
XNOKOCTW.

[encTButenoHoe 3HayeHwe cpegHero obbeMHOro pacxoga pac-
cumTbiBaeTcs no dopmyne (5.1).

5.7.4.4. 0na cHATUS pe3ynbTaToB u3MepeHns obbema C uHAuKaTopa WU
RS-BbIxOA4a pacxogomMepa BbIMOMAHATCA cregyowme npouenypbl. Ha
NHOUKaTope pacxogomMepa U NOAKMYeHHOM K RS-BbIxogy nepcoHarnb-
HOM KOMMbIOTEPE YCTaHaBIMBAETCHA PEXMM BblBOAA HA 3KpaH noBeps-
emoro napametpa. lNepea kaxgbiM nM3MepeHnem nNpou3BOAUTCHA perun-
CTpauus HadanbHOro 3HadeHus oobema Vi (M3), 3aperncTpupoBaHHOro
pacxogomMmepom. Nocne nponycka »uakoctn yepes NN B gaHHOW nose-
POYHOW TOYKE PErncTpmpyeTcs KoHeyHoe 3HadeHue obbema Vi (M3). Mo
Pa3HOCTWN MOKa3aHUN pacCcYMTbiBAeTCA U3MEpPEeHHoe 3HavyeHne obbema
XNOKOCTU:

V,=V -V, (5.5)
rae: Vu — UsaMepeHHoe 3HaveHne obbema, M3,

Mpwn pernctpaumm nokasaHum ¢ RS-Bbixoga v nHamMkatopa Heobxo-
ANMO NpU OAHOM M3MEPEHUWN MPOMNYCKaTb Yepe3 pacxodoMepbl Takoe
KONMUYECTBO XNOKOCTK, YTOObl HabupaTb He MeHee 500 eguHuy mnaga-
Lero paspsiga YCTpPOMCTBa MHAMKALUW MPU PEKOMEHOYEMOM BpPEMEHU
namepeHnsa He meHee 200 c.
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5.7.4.5.

Mpn HEBO3MOXXHOCTU BbIMNOMHSTL NOBEPKY C OCTAHOBKOW MOTOKa B
TpybonpoBoae, a Takke ANs COKpalleHUsi BPEMEHM MOBEPKU OOMycKa-
eTCs BbIMNOMHATbL OMnpeAerieHne OTHOCUTENbHOWM MOrpeLlHOCTM pacxo-
[ioMepa TONbKO MO MMMYNbCHOMY BbIXOAY.

Mo umnynbCcHOMY Bbixo4y 3Ha4YeHMe obbema, N3MEepPeHHoe Pacxo-
[IOMEPOM, onpeaensieTcs No nokasaHusM YactoToMepa, NOAKIOYEHHO-
ro K COOTBETCTBYHOLLEMY BbiXxoady pacxogomepa. Mepen Havanom name-
PEeHNs YaCTOTOMEpP YCTaHaBMMBaETCs B PEXMM CYeTa UMMYNbCOB U 06-
HynsieTcs. Mo cTapToBOMY CUrHany MMMynbCbl C BbiXo4a pacxogomMepa
Ha4MHalT NocTynaTh Ha BXoA YactoTomepa. Konnyectso xuagkoctn Vi
(m3), npolenLweit Yepes NpeobpasoBaTtenb pacxoda, onpeaenseTcs Mo

dopmyrne:

V, =NxK,, (5.6)
rge: N — Konn4ecTBO MMMynbCcoB, NoACHNTAHHOE YaCTOTOMEPOM;
Ku — BecC nMmnynbCa wUMMNYNbCHOINO BbIXOAa pacxoaoMepa,

M3/umn.

MuHUManbHO HeobxoanMbIN 06BHLEM XMOKOCTU, NPOMNyCKaemomn 4e-
pe3 pacxogomep nNpu OgHOM U3MEPEHUN, NpU perncTpaumm nokasaHum
C UMMYNbCHOrO BbIXOAa AOIMKEH BbITb TakMM, 4TOOLI HabpaTb HE MeHee
500 umnynbcos.

M3mepeHHbIn cpeaHnin 06 bEMHBIN Pacxod XMAKOCTU, NpoLlueLlen
yepes pacxogomep, onpeaensercs no popmyne:

\Y/

va cp :T_M! (57)

n

roe: Qw cp — NBMEPEHHOE 3HAYeHue cpeaHero oObEMHOro pacxo-
na, m3/y;
Vu — n3MepeHHoe 3HayeHne obbema, m3;
Tu— BpeMA namepeHms, .
M3amepeHuns Npon3BoasTCs He MEHee Tpex pa3 B KaXXaon noBepoy-
HOWM TOMKe.
OnpegeneHne OTHOCUTENBbHOW MOrPELIHOCTU pacxogomepa npu mame-
peHun obbema XMAKOCTU BbINONHAETCA No hopmyne:

5. =i =Va 1000 (5.8)

Vi
ol
roe: dvi — OTHOCUTENbHAA NOrpeLIHOCTb pacxogomepa npu namepe-
HUM obbeMa B i-TON NOBEPOYHON Touke, %;
Vi — UamepeHHoe 3HavyeHne obbema B i-TON MOBEPOYHOM TOY-
ke, M3;
Voi — AENCTBUTENBHOE 3Ha4YeHne obbema B i-TOM NOBEPOYHON
Touke, M.

OnpegeneHne OTHOCUTENbHOM MOrPELUHOCTM pacxogomepa npu
n3mepeHun cpegHero 06 bEMHOro pacxona XUAKOCTU BbINOMHAETCH Mo
dopmyne:

va cpi _Qvocpi

8Qvi =
Qvocpi

x100% (5.9
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5.8.
5.8.1.

5.8.2.

5.8.3.

roe: dqui — OTHOCUTENbHAas MOrpeLlHOCTb pacxogomepa npu mame-
peHnn cpegHero 06bLEMHOro pacxoga B i-TON NOBEPOYHON Touke, %;

Qw cpi — MBMEPEHHOE 3HaYeHne cpeaHero o6bEMHOro pacxoga
B i-TOV NOBEPOYHON TOoYKe, M3/Y;

Qvo cpi — AENCTBUTENBbHOE 3HA4YeHWEe cpeaHero o6bLEMHOro
pacxofa B i-TOW NOBEPOYHON ToUKe, M3/u.

PesynbTaTbl NOBEPKM CUMTAIOTCH MOSIOXKUTENbHBIMKU, €CrU MaKCu-
MarnbHble 3HA4YeHMSA MOrpeLHOCTN pacxogomepa npu namepeHnn obsb-
emMa unu npu nsamepeHnn cpegHero o6bLEMHOro pacxoja B KaKaow U3
MOBEPOYHbIX TOYEK HEe npeBbiWalT 3HAYEeHUW, YCTaHOBMIEHHbIX B
HacTosLLLEM PYKOBOACTBE MO 3KCNyaTauuu.

Mo pesynbTaTamMm NOBepKM OerlaeTcs oTMeTKa O COOTBETCTBUWN B
npoTokone (Mpunoxenne [).

Ecnn norpewHoCcTb U3aMepeHnsa BbIXOOUT 3a npeaesibl HOpMUpo-
BaHHbIX 3HA4YEeHWI, BbINOSIHAETCSA IOCTMPOBKa pacxogomMepa, nocne 4yero
noBepKa BbIMOMHAETCA NOBTOPHO.

OdopmneHune pe3ynbTaToB NOBEPKU

Mpy nonoxuTenbHbIX pesynbTaTax NoOBEpPKUM AenaeTcsa 3anvcb B nac-
nopTe pacxogomMepa, 3aBepeHHas noanucbio NoBepuTens C HaHeCeHU-
€M MOBEepUTENLHOro Knenma, unm ooopMnaeTca CBUAETENbCTBO O NO-
BEpKe, Mnocrie 4yero pacxogomMep AornyckaeTcs K 3KcnnyaTauun ¢ Hop-
MUPOBAHHOW NOrPELLHOCTLIO.

B cnyyae otpuuaTenbHbIX pe3ynbTaToB NePBUYHOM NMOBEPKU pacxono-
Mep BO3BpallaeTcs B NpPoM3BOACTBO Ha AopaboTKy, nocne 4yero noa-
NEeXUT NOBTOPHOM MoBepkKe.

B cnyyae oTpuuaTtenbHbIX pe3ynbTatoB Nepuoanvyeckon noBepku pac-
xogomep bpakyeTcs, a KNnemMmo racutcs.
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6. PABOTA C NFC MOHUTOPOM ONnA OC
ANDROID

6.1. TpeboBaHuUsA K annapaTHOMy obecne4YyeHuo

Mpn ucnons3oBaHun NFC monuTopa ana OC Android (panee -
«MonuTop YPCB-311») TpebyeTcs:

- pacxogoMmep-CYETUYMK YnbTpasBykoBown ucnonHeHuns YPCB-310, nog-
AepxuBarowmmn TexHonorno 6ecnposogHon cesasm NFC;

- cmapTdoH Ha 6ase OC Android Bepcun 7.0 1 BbllE C NOAAEPXKKON UH-
Tepdenca 6ecnposogHon ceasn NFC.

CBsa3b pacxogomepa co cMapTdoHOM obecrneynBaeTcs Yyepes npu-
noxeHne «Monutop YPCB-311».

B 3aBMCMMOCTM OT yCTPOWMCTBA, BHELLIHUI BUA MHTepdenca npuso-
XeHunsa «Monutop YPCB-311» MOXeT oTnuyartbes.

6.2. YcraHoBKa npunoxeHusa «Monutop YPCB-311»

YcTtaHoBka npunoxeHus «Monutop YPCB-311» ocylwiecTtensercs
nyTeM 3arpys3km WHCTannsuuMoHHoro davna c¢ camta www.vzljot.ru.
[nga 3anycka npouecca yCTaHOBKN HEOBX0AMMO:

- B HACTpoKrKax cMapT(oHa paspellunTb 3arpy3ky npunoxeHna ns Hems-
BECTHbIX MICTOYHUKOB,;

- aKTMBMpoBaTb PYHKUMIO Pa3pelunTb yCTaHOBKY U3 3TOFO UCTOYHUKA;

- Npy NnomoLum nodoro annoBoro MeHegXepa Ha cMapTgOHe 3anyCTUTb
3arpy>XeHHbIn gpann;

- Nocne yCTaHOBKM NPUIOXEHUSA Ha paboyem CTone UM B MEHI0 Mpumno-
XEeHU NosiBUTCA MKOHKa ycTaHoBneHHoro MO «Monutop YPCB-311»
(pnc.15).

>

MoHKuTOp
YPCB-311

Puc.15. UkoHka npunoxeHunsa «MoHutop YPCB-311».

6.3. Noaknto4yeHne K pacxogomepy

Ons pabotbl npunoxexHna «MoHutop YPCB-311» Heobxogumo B
HacTponKax cMapTdOoHa BKIOYNTb MHTepdenc 6ecnpoBOAHOM CBS3M
NFC.

3anyck npunoxenuss «Monutop YPCB-311» ocywecTtBnsaeTcs
HaxxaTuem Ha COOTBETCTBYHOLLYHO MKOHKY (puc.15), nmbo aBTOMaTUye-
CKW1 Npu NnogHeceHMn cMapTdoHa K NMMLEBON NaHenm pacxogomMepa.

Bo BTOpOM crniyyae npunoxeHue nubo 3anyckaeTtcsa cpasy, nmbo
oTOoGpaXkaeTcsi B CNUCKe OOCTYMHbIX MPUMOXEHUNA.

Pe3ynbTaThl ycTaHOBNEHUS CBSA3M C pacXxo4oMepoM OTobpakatoTcs
B NpaBOM BEPXHEM Yriy aKpaHa cMapTdoHa B BUAE OKPYXHOCTU COOT-
BETCTBYIOLLEro LBeTa (puc.16).
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#7, MokuTop YPCB-311 O

a) cesi3b He bblria ycmaHoerieHa

#7, MoruTop YPCB-311 O

6) npubop eHe rons Oeticmeusi NFC, ces3b nomepsiHa

#Z Mokutop YPCB-311 O

8) c853b yCcmaHoeieHa

Puc.16. Pexxumbl MHAMKALMN COCTOSIHUA COeaNHEeHMUS.
MpunoxeHune copepxut YeTbipe Bknagku: O MPUBOPE,

TEKYLUME U3MEPEHUSA, HACTPOMKU CETU LORA n APXMUBbI
(pnc.17).

MoHuTop YPCB-311 O :

O NPHUEOPE TEKYLLUMWE W3MEPEHMA HACTPOWI

Puc.17. PacnonoxeHue APIbIKOB BKIagoK NMPUI10XKeHUs.

HaBurauma wmexay BKragkamm OCYLLECTBMASIETCA MNOCPeacTBOM
CKOMb3SILLLEro rOpM30HTANbHOIO ABWKEHUSA NanbLem Nno 3KpaHy cMapT-
doHa, NMMbo HaKaTMeM - KacaHMEM NanbLeM 3KpaHa cMapTdoHa B 00-
nacTtn otobpaxeHnsa HaMMmeHoBaHUsA TpebyemMon BKnagku.

B npaBom BepxHeM yrny akpaHa pacnosiokeHa KHoMka * Ans Bbl3o-
Ba KOHTEKCTHOrO MeHI0 npunoxeHus (puc.18).

MoHuTop YPCB- 0O nporpamme

ONPMEOPE  TEKYLW Beixog

Puc.18. Bua KOHTEKCTHOrO MEHIO NMPUIOXKEHUS.

Mocne BbiNoNHeHUss komaHabl O nMporpamme OTKPbIBA€TCS WH-
dopMaLMoHHOE OKHO, codep)kallee CBeAeHUs O HauMeHOBaHUN U HO-
Mepe BEPCUUN MPUIOXKEHNS.

[Ons 3aBepweHns paboTbl C NpUNoXeHnem HeobxoaMmo BbINOSI-
HUTb KOMaHay Bbixoa.
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6.4. Bknagka «O MPUBOPE»
BrewHun sug sknagkm O MPUBOPE nokasaH Ha puc.19.

MonuTop YPCB-311 O
O NPUEDPE TEKYWWE W3MEPEHMA HACTPOWI

Baner 78.00.20.08

KC Oxa8d9

N2 408836

DN: 104

Pexium: CEPBHC

K1: 0.000000 P1:-nan

K2: 1.000000 F2:0.000000
Bbix.1: YacToTHBIA
Brbix.2: YacTOTHBIR
KP1: -nan vmn/m?
KP2: 0.00 wmn/m?*

Puc.19. Bug Bknagku «O MPUBOPE».

B none Bknagku otobpaxatoTcs cnegyowime napameTpbl:
- Bepcusa NO pacxogomepa;
- KC - koHTpornbHasa cymma MO pacxogomepa;
- N2 xxxxxx - CepUnHbLIN HOMEP pacxo4omMepa;
- DN - Tnopasmep pacxogomepa (aMameTp YCroBHOIo npoxoaa);
- Pexxum - pexxum paboTbl pacxogomepa;
- K1, P1, K2, P2 - kannbpoBo4YHble KO3 PULMNEHTBI;
- Bbix.1, BbIx.2 - pexxum paboTbl BbIXOAOB pacxogoMepa;
- KP1, KP2 - koadhduumeHTbl npeobpasoBaHns (4n9 4acTOTHOro nuobo
UMMYNbCHOIO pexunma paboTbl BbIXxo4a).
6.5. Bknagka «TEKYLULME U3MEPEHUA»
BHewHnunn Bug Bknagkn TEKYWWME WU3MEPEHUA nokasaH Ha
puc.20. B none Bknagke otobpaxaroTcsa cnegyowme napameTpsbl:
- TeKyLMe BpemMs u AaTa;
- Q - Tekywmn pacxod (M3/4 n n/MuH);
- MonHbIN 06bEM - CyMMapHbI HAaKOMMEHHbI 06beM (M3);
- V+ - 06beM, HaKOMMEHHbIN NpY NMPSAMOM HanpaBfeHUN OBWKEHUS XUA-
koctun (m3);
- V- - obbeMm, HakoMneHHbIn nNpu 0BpaTHOM HanpaBfeHUU ABWXEHUS
xuakoctu (m);
- O6wee BpemMAa paboTbl - 0b6LWaa NPOOOMKMTENBHOCTL paboTbl pacxo-
aomepa (4acbl, MUHYTHI);
- be3zaBapunHaa paboTta - NPoOOIMKUTENBHOCTL 6e30TKa3HOM pPaboThl
pacxogomepa (4acbl, MUHYTbI).
3HayeHne napameTpa MNMonHbIN 06BLEM paccUMTbIBAETCHA Kak CyM-
Ma 3HayeHun V+ u V-,

3anyck npouecca YTeHUs TEKYLMX 3HAYEHNN OCYLLIECTBIISIETCA MO-
cpencTBom Haxatus Ha kHonky <MMPOYUTATb>.
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MownuTop YPCB-311 ), ® :
O NPUBOPE TEKYWMWE USMEPEHUA HACTPOWMKS

Texkyuiee spems ...

Q, M¥/y ...

Q, n/MUH ...

MonkKbIN 06BEM, M? ...

V+, M2 ..

V-, M2 ...

Obuiee Bpema paboTbl, UM ...
bBesaBapuitHas paboTa, 4:M ...

@ AnnapatHas HeMcnpasHoOCTb
P Huakoe HanpaXeHue 6aTapeu
® Owwubka Y3C

Qt > Qmax
® Qt>Qe.n.
@ Qu.n.>Qt

Havanocs uteHue namepeHuin

NPOYUTATE

Pwuc.20. Bua Bknagkn « TEKYLULME USMEPEHUA».

Mocne HaxaTusa kHonkn <MPOYUTATDb> B BepxHen 4YacTu akpaHa
cMapTdoHa HavMHaeTca oTobpaxeHue nHaMkKaTopa nporpecca BbIMosi-
HeHus 3agadn, a B None BKNagku — BChnbiBawowero coobuweHns Hava-
nocb YTeHne usmepeHun (puc.20).

Mpun oTcyTcTBMM COOEB NPY YTEHUU AaHHbIX B NOMe BKMagku oTob-
paxaeTcsa cooblieHne Owmnbok HeT (puc.21).

MonuTop YPCB-311 Q@ :

OMPUBOPE  TEKYLUME UBMEPEHUA  HACTPOWK)

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

Q, n/mMuH 0,000

MonHbIn 06bem, M2 0,000

V+, M2 0,000

V-, M2 0,000
O6Lee BpemMs paboTbl, Y:M 00:00
BesaBapuitHas pa6oTta, 4:M 00:00

OWwunboK HeT

Puc.21. BbiBog coo6LueHnsa 06 oTcyTCTBMU OLLUNOOK.

Ecnun B pabote pacxogomepa dukcupyetcs owmbka (HC), To BO
Bknagke TEKYLWME U3SMEPEHUA nosiBnsietca coobueHne OwmnbKa,

47
A B3/ET



a B CTpOKe C HaMMeHoBaHuWeM cooTBeTcTBytoLen ownbkm (HC) Haum-
HaeTcsl oTobpakeHne OKPY>XHOCTWU KpacHoro useta (puc.22). NMonHbin
nepeyeHb umkempyembix owmnbok (HC) npueeaeH B n.8.2.

MonuTop YPCB-311 C @ :

ONPUBOPE  TEKYLUME UBMEPEHWMA  HACTPOWK)

Tekyuliee Bpems ...

Q, M3/u ...

Q, N/MUH ...

MonHbi 06vemM, M3 ...

V+ M3..

V-, M2 ...

Obwee BpemMa paboThbl, YiM ...

bBeaasapuitHan paboTa, UM ...

@ AnnapatHas HeucnpasHOCTb

@ Huskoe HanpsxeHue batapeu
Owmwnbka Y3C

® Qt>Qmax

® Qt>Qs.n.

@ Qu.n.>Qt

Puc.22. OTobpaxeHue TeKyLen oWNGKH.

Mpwn oTcyTCTBUM yCTaHOBIEHHON CBA3W No nHTepdency NFC B no-
ne BKnagku BbiBoguTcs cooblueHne Error (puc.23).

MownuTop YPCB-311 O
0 NPHUBOPE TEKYLWME U3MEPEHUA HACTPOMK}

Tekyuiee epems Error

Q, M3/ Error

Q, n/muH Error

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

V-, m? Error
Obwee spems paboTbl, 4:M Error
BesaBapuiiHasa pabora, y:M Error

Error

Puc.23. Oto6paxeHue coobLieHns 06 owmnobke «Errory».

BO3MOXHbIMM NpUYMHAMM TakoW CUTyauumn MOryT ObiTb:
- OWKMBKM B paboTe NpuUnoxeHus;
- oTcyTCcTBUE NnoakntodeHns moaynsa NFC;

- nonoMka NFC-aHTeHHbl (4una), Hanpumep, B pesynbTaTe NageHus
cMapTdoHa;

- 6J'IOKVIpOBaHVIe CuUrHasa 4exriom cmapchOHa;

- HEKOPPEKTHbIE HACTPOMKN 3HEPTrOoCOEepeXeHNs UMM HU3KUIA 3apsan akKy-
MynsiTopa.
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6.6. Bknagka «<HACTPOUKU CETU LORA»

BHewHuit Buag Bknagkm HACTPOWUKU CETU LORA nokasaH Ha
puc.24.

MonuTop YPCB-311 @ :
WUE USMEPEHUA HACTPOWKW CETU LORA APXUBbI

DevAddr:
10101010
DevEUI:

D8803% e
z Havanocb 4teHue HacTpoek
AppSKe cetn LORA
YpoBeHb curHana, ab:

Kon-Bo BUAUMbIX 6a3. CTaHLWiA:

1

CTaTyC NOAKNKYEHUSA:

MOAK/IOYEHO
Bepcusa LoRa:
90.11.00.09

MPOYUTATDb

3KCIMOPT XML

Puc.24. Bug sknagkn «<HACTPOUKU CETU LORAW.

KavecTtBO ycTaHoBneHHOM cBA3n ¢ ceTbto LORaAWAN oTobpaxatoT-

C4 B BMAE LBeTa 3HayeHus napameTpa YpoBeHb curHana (puc. 24):
- 3eN1eHbIN - CUrHan XopoLLUero KayecTBa;
- XenTblX - CUrHan yaoBnNeTBOPUTENBHOIO Ka4ecTBa;
- KpaCHbIW - cuUrHan nnoxoro kayecrea.

MonHbIN nepevyeHb NapameTpoB npu pabote B cetn LoRaWAN
npuBegeHbl B pasgene 7 HacTosiLwero pykoBoacTBa.

[ns BbiBOga Ha 3KpaH 3HadeHwn napameTtpoB cetn LoRaWAN
cnepyet HaxaTb KHomnky <MMPOYUTATb>. Ecnun HeT HeobxoaumocTu B
YTEHUN BCEX NapamMeTpoB, BO3MOXHO YTEHME TOMbKO BblOPaHHOro, ny-
TEM KpaTKOBPEMEHHOro KacaHusa nanbuem B obnactn oTobpakeHus
3HayeHus napameTpa.

[na coxpaHeHUsa 3HayYeHW NPOYUTaHHbLIX MapameTpoB cregyeT
HaxaTb kHonky <QKCMOPT XML>. lNMocnegywowmin nopsagok AencTBum
nonb3oBaTens 6yayT 3aBMceTb OT MOAENN UCNOSb3yeMOoro cMapTgoHa.
3HayeHusa NnapameTpoB COXpaHATCA B dpanne popmata XML.
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OTobpakaeMble Ha akpaHe 3Ha4YeHUs MoryT ObiTb OTpeaaKTMpoBa-

Hbl (3a UcknYyeHnem 3HavyeHnsa napameTtpa DevEUI). [nsa yero cneay-
eT:

- KOCHYTbCS NanbLEeM 3KpaHa v yaepXkuBasi ero B obnactn otobpaxeHus
peaaKkTMpPyeMOro 3HadYeHUsl napameTpa;

- B OTKpbIBLUEMCSI 4ManoroBoM OKHe (puc.25) BBecTn Tpebyemoe 3Hauve-
HWe;

- HaxaTtb kHonky <3AMUCATb> gns noaTBepXAeHUs BbINOSTHAEMOrO

JencTeus.
Beegute 3HayeHue:

00 - FFFFFFFFFFFFFFFFFFFFFFFFFFF

OTMEHUTE  3AMNWUCATb

Puc.25. Bug ananoroBoro okHa pefakTUpoBaHUs NapaMeTpoB.

6.7. Bknagka «<APXUBbI»

MpunoxeHne nO3BOMNSET CUYUTbIBATb U3 pacxogomMepa 4acoBble
(nocnegHune 96 3anucent), cyTodHble (nocnegHue 92 3anucu) u mecsu-
Hble (nocreaHve 48 3anucen) apxuebl.

CunTbiBaHNE apXMBOB BO3MOXHO M MPU OTCYTCTBUM HanpshHKkeHus
NMUTaHWs pacxogomepa.

BHewHnn Bug Bknagkn APXUBDI nokasaH Ha puc.26.

MoHuTop YPCB-311 Q :

13MEPEHMA  HACTPOWKW CETMLORA  APXMBGI

HacoBon apXue

NPOYUTATE

COXPAHWTE

Puc.26. Bug Bknagkmn « APXUBbDI».

Mocne Haxatna Ha kHonky V¥ (puc.26, pacnonoxeHa crnpasa OT
Hagnucn YacoBon apxmB) packpbiBaeTCA MEHIO CO CMIUCKOM HauMeHOo-

BaHui apxmBoB: YacoBon apxuB, CyTOYHbIN apxuB, Mecs4YHbIN ap-
xuB (puc.27).
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MonuTop YPCB-311 Q@ :

13MEPEHMA  HACTPOWKW CETMLORA  APXMELI

becAuHEIR apxue

Puc.27. Bua MeH0 cO CNMCKOM HauMeHOBaHUN apXUBOB.

Mocne Bbibopa TpebyemMoro HammeHOBaHWS apxvMBa W HaxaTus
kHonkn <MPOYUTATDb> oTKpbIBAETCA OKHO CO CMUCKOM apXMBHbIX 3a-
nucen (puc.28). Kaxxaast apxuBHasi 3anmcb cHabxeHa MeTKOM BpEMEHM,
COOTBETCTBYHOLLEN MOMEHTY BPEMEHN COXPAHEHUSA AaHHbIX B apXvBe U
nmeroLen opmar: «4acbl», KMUHYTbI», «CEKYHAObI», «OEHbY, KMECSL»,
«rogy.

MonuTop YPCB-311 @ :

13MEPEHMA  HACTPOWKW CETMLORA  APXMEBI

HACOBOM ApAXHB

17:59:59 24.04.1

0 24.04.21

NPOYHTATE

COXPAHWTE

Punc.28. Bug okHa nHAUKauum BbIOpPAHHOIro apxuea.

[Ona npocmoTpa coaepXMmoro BblOpaHHOW apXMBHOW 3anucu
HeobXxoOMMO KOCHYTbCSA nansuem B 0bnactn akpaHa ¢ oTobpakeHuem
COOTBETCTBYHOLEN MeTKM BpemMeHW. OTKPOeTCs OKHO C apXMBHbIMU
OaHHbIMK (purc.29).
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MonuTop YPCB-311 QO :

13MEPEHHMA HACTPOMKM CETMLORA  APXHELI

HacoBoH apX1e

Terywee BpesA 17:59:50 24 04.21
0,000000

0,000000

®narn HG 000100

MNPOYUTATE

COXPAHWTE

Punc.29. Bua okHa ¢ apXuBHbIMU AaHHbIMMU.

6.8. CoxpaHeHMe apXUBHbIX AaHHbIX

Monb3oBaTenb MOXET BblOpaTb M COXpaHUTb Tpebyemble 3anucu
apxvBa B oTaenbHoM danne. [ns coxpaHeHus BblOpaHHbIX apXUBHbIX
3anucen cnegyet HaxaTb kHonky <COXPAHWUTb>. B oTkpbiBLiEMcS

AVanoroBoM OkHe OyaeT npensioXeHo yka3aTb hopmMaT COXpaHSeMOoro
danna (puc.30).

MoxanyicTta, ebiGepuTe
dopmar apxuea

AST unm .CSV

OTMEHA csv AST

Puc.30. Bug gnanoroBoro okHa Bbibopa dopmara cpamna.

MPUMEYAHNA.

1. ®opmat .AST - 3TO BHYTpeHHUM opmaT, npegHasHa4yeHHbIN
ans paboTbl ¢ nporpaMmmHbIM Komnsiekcom «Banet Clly.

2. ®opmat .CSV - TekcToBbI popmaT, npeaHasHavyeHHbI Ons
npeacTaBneHnsa TabnuyHbIX AaHHbIX.

Mocne Haxatma kHonkn <COXPAHWUTb> nopsgok ganbHenwmx

OencTBuMn nonb3oBaTens OyayT 3aBuceTb OT MOLENU UCMONb3yeMOro
cMapTdoHa.
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7. PABOTA C MOAYNEM BECIMPOBOAHOIO
UHTEP®EUCA LORA

7.1. HasHauyeHue n xapakTepuCcTUKU Moayns

7.1.1. Moagynb RF LoRa 6ecnpoBoaHoro nHtepdenca npegHasHaveH gns ne-
pefadn HakoMMeHHbIX U TEKYLMX AaHHbIX, @ TakKe COOOLEeHUNn O He-
WTaATHBbIX CUTyauusax oT NpubopoB ydeTa B AUCMNETYEPCKYID CUCTEMY,
NOCTPOEHHy0 Ha 6ase nporpammHoro komnnekca «B3JIET Cll» wunu
CTOPOHHMX CepBUCOB. B kadecTBe nepeparowen cpedbl npu paboTte
ajanTtepa ucnosb3yTcsa undpoBble ceTn ctaHgapTa LoRa.

O6wmeH B ceTn Ha 6a3e moaynsa LoRa no3sonseT yBennuntb OAnHy
cBaA3n 0o 10 KM Ha OTKPbITOM MPOCTPAHCTBE M A0 2 KM B 3aCTpOMKe.
Takxke cBs3b N0 MHTepdency LoRa nosbiwaeT aHepProdapekTUBHOCTb
aboHeHTCKOro 06opyaoBaHNA U CHUXKAeT CTOMMOCTb ero obcnyxmea-
HUS.

MPUMEYAHWE. Mpwn pasmeweHnn pacxogomepoB ¢ LoRa moay-
nemMm BHYTPU 3[aHUM, KONogues, Npu MNIOTHOM 3aCTPOMKe W Mnp., Ans
npenoTBpaLleHns CHWKEHUS [anbHOCTU CBA3W peKkoMeHayeTcs MC-
NONb30BaTb BbIHOCHbIE aHTEHHBI.

7.1.2. Mogynb RF LoRa nossonser:

- nopknoYatb No 6ecnpoBOAHON TEXHOMOMMU K AUCNETYEPCKUM CUCTE-
Mam pacxogomepsl YPCB-310;

- OCYLLECTBNSATb KOHTPOSNb MOKasaHWi NpubopoB N (UKCHUPYEMbIX He-
LUTATHbIX CUTYaLNIA;

- NepefaBaTb apXMBHbIE AaHHbIE B AUCNETYEPCKNE CUCTEMDI.
7.1.3. NpuHumn paboTtbl LORaWAN ceTu npueeaeH Ha puc.31.

OKoHeuHble y3nbl : Cepeep :
cetn LoRaWAN ; NpUMoXeHuin |
BasoBasi ctaHuusi | Cepsep - .
YPCB-310 cetn LoRaWAN ! ceT LoRaWAN L | 1 YaaneHHsii Komnsiorep
- i | | (knueHTCKOE Npunoxetue)
Ethernet, | e g
I\ 4G, Wi-Fi ! — ,
MOﬂyﬂﬂLlMFl { < Ly ‘¢ b
"ORa e cpp g ‘
YPCB-310 | =k Y
~ | o
\ !

Puc.31. Cxema opraHusauum oomeHa no LoRaWAN ceTw.

LoRaWAN ceTb ucnonb3yeT 6e3nuueH3noHHble cybrurarepLoBble
pagmnoYacTtoTHble AuanasoHbl, Takne kak RU864-870 (gmManasoHbl 4a-
cTtoT 864 - 865 MI'u, 866 - 868 MI'y ,868.7 - 869.2 MI'y) B Poccun un
EU863-870 (ananasoHbl Yactot 863—-870 / 873 MI'y) B EBpone.

LoRaWAN ceTb obGecneunmBaeT nepefadvy AaHHbIX Ha 6onbline
PacCTOSAHUSA C HU3KMM 3HepronoTpebreHmem.

CKopocTb nepefaun AaHHbIX MOXeT cocTtaenate ot 0,3 go
27 KOUT/C B 3aBUCMMOCTM OT KOIhPULMEHTa pacLLUMpEHUS.
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Mogaynsumsa LoRa umeeT B o6Len CnoXxHOCTK WeCTb Koadhdumum-
eHTOB paclwumpenus: ot SF7 go SF12. Yem 6onblie SF, Tem 6onbLue
Bpemsi B achmpe, Gonble notpebneHne SHeprum, MeHbLUe CKOPOCTb
nepefayun gaHHbIX U 6onblue AanbHOCTb CBA3MW.
7.1.4. B coctaB o6opynoBaHusa cetn LoRaWAN BxogaT:

- 6asoBas cTaHUMs (LWI03), BbINOMHSOLWAA (YHKLUUN COMNPSKEHMS 1 B3a-
MMOOENCTBMSA paaMoceT ¢ abOHEHTCKMM TepMUHANoM, U KOHLEHTpa-
LMW HarpysKku ¢ rpynnbl TePMUHATOB;

- CeTeBOW cepBep, NpeaHasHavYeHHbIN AN ynpaBreHnss ONOPHOW CETbHo
6a30BbIX CTaHUMI, NpUemMa JaHHbIX C OKOHEYHbIX YCTPOWCTB U nepena-
YN UX BHELLUHMM NPUIIOXKEHUAM, a TakKe nepefadn LaHHbIX OT BHELIHUX
npunoxeHnn Ha LoRa yctpoucTtBa. B KayecTBe ceTeBOro cepsepa
MOXHO WCMNONb30BaTb KaK pellueHusi, NpeaocTaBnsieMble MeCTHbIMU
onepartopamu («3Ip-Tenekomy, Actility), Tak n1 cobcTBeHHbIE CETM Ha
base peweHnn ot «Bera-AbcontoT» u T.0.;

- cepBep NpPUNOXeHU, NpegHa3HayYeHHbIn ans o6paboTkm, oTobpaxeHns
N XpaHeHus nepefaBaemMblX AaHHbIX OT KOHEYHbIX YCTPOMCTB. B kauve-
CTBE cepBepa NPUITOXKEHUN MOXHO MCMNOMb30BaTb CNYXObl Nporpamm-
Horo komnnekca «Banet Clly». Takke MOXHO BOCMOMb30BATLCS yCyra-
MK 06naYHbIX CEPBUCOB, NOAOEPXKMBAIOLLNX YCTPONCTBO.
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7.2. BBoa B aKcnnyaTtauuio
7.2.1. Hactpouku LoRa moayns

7.2.1.1.

Hactponkn LoRa mogyna XpaHATCsa HenocpeACTBEHHO B NaMATU
YCTPOMWCTBA, K KOTOPOMY OH MOAKIIIOYeEH, T.e. pacxogomepa YPCB-310.

ans HaCTpOVIKM MoayId MOXXHO UCMNOJ1b30BaATb:

- npunoxexne «Monutop YPCB-311» ana OC Android;
- apantep «B3net USB-OP»;

7.2.1.2.

apantep «Bs3net USB-RS485» (npn Hannumm mogyna RS-485). B atom
crny4vae anga HacTtpownku Heobxoanm «MoHuTtop LoRa YPCB-311».

Ona nogkntoyeHus kK cetu LoRaWAN oOkoHeYyHOe yCTPOMCTBO LOJSTKHO
nponTun npouenypy aktueaumu (End-Device Activation). Cneundukauus
npegycmaTpuBaeT [Ba Buaa akTMBaL MM YyCTPONCTBA:

- OTAA (Over-The-Air Activation), koraa TpebyeTtcsa nponTn npoueaypy

NOAKMIOYEHMS, BO BPEMS KOTOPOW CO3L4AKTCH CECCUOHHBLIE KIO4M
lwncppoBaHna n 3HadeHne agpeca DevAddr;

- ABP (Activation By Personalization), koraa He TpebyeTcs npoxoauTb

npouenypy MOAKNIOYEHUS, KMOYM LWMAPOBaAHUS M 3HavYeHue agpeca
DevAddr 3anucbiBaloTCsl B YCTPOMCTBO 3apaHee (npeaBapuTenbHas
nepcoHanuaauus ycTpomucTea).

7.2.1.3. lNepeyeHb napameTpoB LoRa moayns:

DevAddr — agpec ycTtponctea B cetn LoRaWAN. Heobxoanm agns noa-
KNnoYeHnsa K cetn yepes aktmBauuto ABP. HasHavaeTca onepaTtopom
cetn LoRaWAN. Heobxoaumo coobuwmnTtb agpec onepaTtopy npwu akTu-
Bauun ABP;

DeVvEUI — yHuKkanbHbIn 64-OUTHBIN nOeHTUMKATOp YCTPONCTBA, KOTO-
pbli NpUCBanBaeTCA NMpu BbiNyCKe U3 NPOM3BOACTBA (He peKoMeHOy-
emcsi usmMeHsimb). [Ins Bo3BpaTa K 3aBOACKOMY 3Ha4YeHUo Heobxoam-
MO nepesarpy3uTb YCTPOMCTBO. HacTporka nonb3oBaTenbckoro EUI
AoctynHa npu nomowwm npunoxeHna «Monutop LoRa YPCB-311».
Heobxognmo coobwntb naeHTuukaTop onepaTtopy Npu akTueauuu
OTAA n ABP;

AppSKey — knto4v wmndpoBaHms Mexay aboHEHTCKMM YCTPOMCTBOM W
CepBEPOM MPUSIOXKEHUS, FreHepupyeTcs cryvyamHbiM 0B6pa3oM Nosb3o-
BaTtenem. HeobxoanMmo coobWuTb KIY onepaTopy npy akTuBaumm
ABP nnn OTAA;

NwkSKey — kntod wmndgpoBaHms mexay aboOHEeHTCKMM YCTPOMCTBOM U
CeTeBbIM CEPBEPOM, reHepupyeTcsa criydyanHbiM 06pa3om nornb3oBaTe-
nem. Heobxoammo coobuwunTb KNy onepaTtopy nNpu aktneauun ABP;
AppEUI (unun joinEUI) — naeHtndpukatop rnobanbHOro npumoxeHns
Join-Server. [py ncnonb3oBaHMK NokanbHOrO nNpunoxeHus JoinServer
naeHtTndmrkatop 3agaetca nbbim 3HaveHneM. Heobxogumo coobwmnTb
naeHTudgukatop onepartopy npu aktneaumum OTAA,;

MHTepBan mexay TenerpaMmmamMu — nepuog OTMNPaBKM AaHHbIX U3
npubopa. YcTtaHaBnmMBaeTcsa 3Ha4veHue B gmanasoHe ot 60 go 1440 mu-
HyT. Bonee HU3kne 3HavyeHns1 3aMeTHO CHUXaKOT CPOK CNyxbbl baTapen
N HEe peKoMeHAYTCA ANSA MOCTOAHHOIO UCMNONb30BaHNA.
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3HayeHns UHTepBarna HWKe 5 MUHYT MOryT 3HaYUTENbHO 3arpy3nTb
ceTb LORaWAN;

- Pexxum aktMBaumum — Bug akTuBauuu, UCMNONb3yeMbld aganTepoMm:
OTAA vnnn ABP;

- Co6niopatb DutyCycle — koadppuumeHT 3anonHeHns B Uukne nepe-
Aaun gaHHbiX. CobniogeHne pexmma «TULLIMHBI» B 3dupe TpebyeTtcs
ANs KoppekTHon paboTbl coceaHux LoRa ycTponcTB. YCTPOMUCTBO ne-
pUoaNYECKN NepexoauT B pexmnm OXxmaaHusa cBoen odepeaun (0o 4-x
MUWHYT) Npy nocnegoBaTenbHOM Nepefade OaHHbIX;

- ApanTMBHasi CKOPOCTb nepefavu — napameTp ynpaBrieHUsi CKOpO-
CTblO Nepeaayn AaHHbIX ceTeBbIM cepBepoM. AganTauus CKopocTu ne-
pefayn AaHHbIX MO3BONSET ONTUMMU3MPOBATL 3arpysky cetTu u obecne-
YATb KaXKOAOMY KOHEYHOMY YCTPOMCTBY BO3MOXHOCTb paboTbl Ha Mak-
CUMarnbHbIX CKOPOCTSIX C HaAnexallen NoMeXoyCTONYNBOCTbIO;

- MNMopaTBepXxaeHne AOCTaBKM AaHHbIX — MapamMeTp MNOATBEPXKOEHUS
npuemMa AaHHbIX cepBepom onepaTtopa. OTBeYaeT 3a HaAEXHOCTb CBS-
31 B Crlydae BO3HMKHOBEHUSI COOEB. YCTPOMCTBO BbIMNOMHAET 3 NOMNbITKA
OTnpaBku AaHHbIX. B crniyyae oTpuuaTenbHoro pesynbrtarta nponcxoguT
noBbllleHME KO3ddULmMeHTa pacnpenenieHmsi (B CTOPOHY yBenu4eHus
AanbHOCTK);

- Tun nepegaBaeMbIX AaHHbIX — TUMN NepedaBaeMblX JaHHbIX Ha cep-
Bep: TeKyLUue rnokasaHus Unu apxvmeBHble (CyToYHble) 3anucu. Yacosble
3anuncm JOoCTYMHbI TONLKO MO 3anpocy C cepBepa;

- TeKywWwmMn permoH — 4YacTOTHbIA AnanasoH, UCNOSb3yeEMbIN B permoHe. B
HacTosLWee BpeMs nogaepxmeaetcsa Tofibko RU864-870.

BHUMAHMUE! Hoeble Hacmpoliku ecmynarom 8 cusly moJibKo e
oyepedHOM ceaHce nepedayu OaHHbIX (8 coomeemcmeuu ¢
npexHumu Hacmpolkamu). [Ons HemMeO/neHHO20 MNpuUMeHeHUs
HacmpoeKk MOXHO 8bINoJIHUMb nepe3a2py3Ky npubopa, omkiiro-
yue /| NodkM4YU8 €20 numaHue (Npu Haau4yuu makoli 803MOXXHO-
cmu).

7.2.2. DaHHble Ana noaknoYveHus npndéopa k cetn LoRaWAN

Ana neterpaumm npubopa ¢ LoRa mogynem B ceTb, Heobxoammo
nepefartb AMcCneT4yepy CETEBOro cepeepa napameTpbl cBa3n LoRa mo-
ayna (OTAA, DevEUI, AppEUI, AppSKey). PekomeHayeTcsa 3710 cae-
natb npu nomowm npunoxenuna «Monutop YPCB-311» ana OC An-
droid: Ha Bknagke HACTPOWUKA CETU LORA cnegyeTt BbINOMAHUTL
YTeHWe BCeX HaCTpOekK, Nocrne Yero HaxaTb KHOMKy <akcnopTt XML>.
CosgaHHbIN hann ¢ HacTporkaMu nepecnatb aAucneTyepy.

Ana HakonneHust 1 oTobpaXkeHus nonyyvyaemblx JaHHbIX Heobxoaun-
MO CBSi3aTb CETEBOW cepBep u cepBep npunoxeHun. NMotpebyetcsa co-
obWwmnTb gucneTyepy CETeBOro cepBepa, Kakumu cpefcrsamu 6yayT
obpabaTtbiBaTbCsl [aHHble: C MOMOLLBbID NPOrpamMMHOro KoMMsiekca
«Banet CI» nnubo gpyroro cepsuca, NOAOEPXKMBAIOLLENO AAaHHbLIN NPK-
6op.

56
/Y B3/ET



B cnyyae ucnonb3oBaHus nporpaMmHoro komnsiekca «Bsnet Cll»
n cetn «3IAp-Tenekom» ancnetyepy HeobxoanMo nepenaTb agpec cep-
Bepa «Banet Cll»: https:\\ip:port (BHewHun cratnyeckun agpec, nopt
LoRa no ymon4yanuto 2061).
Ot gucnetyepa cetn «IAp-Tenekom» Nony4nTb:
- agpec cepepa «3IAp-Tenekom» Buaa «https://ernet.ertelecom.ru/api»;
- TOKEH ayTeHTUMKaUmMn B ceTu «Ip-Tenekom» (LUMdpoBaHHasA CTPOKa).

Mpn ncnonb3oBaHmMn cBoen cetTn Ha b6ase «Bera-AbconoT», guc-
neTtyepy He06XO0ANMO NOSNYYNUTL:

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

- AaHHble ONga ayTeHTMdMKaumn (NOrmH, napornb).

Ansa Toro, 4tobbl fobasuTb NpmMbop ¢ LoRa mogynem B nporpamm-
HbI Komnnekc «Banet Clly, HeobxogmMmo coobwmnTb gMcneTyepy cep-
Bepa creaylolme HacTpouKku: Tun npubopa, ero CEpUnHbLIN HOMep n
DevEUI.

7.3. AKTUBauUuA U NogknoyeHne npudopa

lMocne Toro, kak BbIMNOMHEHbI BCe 3Tarnbl HACTPOWKK nNpubopa, npo-
nsowno gobaeneHne B ceTb N B CryxObl 06paboTkM AaHHbIX, HEODXO-
ANMO MPOBECTM NPOBHYH Npoueaypy akTuBauum join mnu npoueaypy
noakmnoyeHns. 3aTeM nepesarpy3uTb Npudop, OTKNOYMB / NOOKIHOYMNB
ero nutaHune, Nnbo JOXAaTbCA CreaylLero ceaHca CBA3u.

Mocne BkntoYeHMs NuUTaHUsa nNpubopa v B Havane Kaxgoro ceaHca
cBA3M (B criydyae OTCYyTCTBMS MOAKMOYEHUs K ceTu) moaynb LoRa npo-
N3BOAUT B TEYEHMM MUHYTbI Npouenypy nogkrntoyenund. MNocne ycnew-
HOro nNOAKMNYeHUs nepefaeTca NakeT AaHHbIX C ayTeHTudpumkauunewn
npubopa 1 nakeT ¢ TEKyWMMKU OaHHbIMU NMOO apxmBamn (B COOTBET-
CTBUWE C HacTporKamm).

IMpOKOHTpONMpPOBaTbL MPOLECC MOXHO C MOMOLLBI NPUIOXKEHUN
«Monutop YPCB-311» Ha Bknagke HACTPOUKA CETU LORA, koc-
HYBLUMCb HY>XHOro 3Ha4yeHusi. Mpy ycnewHoM nogknyeHnn nosiBuTCa
Hagnucs MOAKIMOYEHO.
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8. TEXHUWYECKOE OBCINYXXUBAHUE

8.1. KOHTpOnb TeXHN4YEeCKOro COCTOAHUSA

8.1.1. BBeaeHHbI B 3KCMnyaTauuo pacxoqoMep pekomMeHayeTcs noasepratb

8.1.2.

8.1.3.

8.1.4.

8.1.5.

nepnoanyeckomy OCMOTPY C LieSblo KOHTPOrS:

- paboTocnocobHOCTH pacxoaomepa;

- coGnoaeHMS YCINOBUI 3KCnnyaTaumy,;

- HANU4UA HaNPSXKEHUs NMUTaHNUS;

- OTCYTCTBUS BHELLHMX NOBPEXOEHUA pacxonomepa;

- HAEXHOCTU IMEKTPUYECKMX U MEXAHUYECKMX COEAMHEHUN.

MepnogmMyHOCTb OCMOTPA 3aBUCUT OT YCMOBUIW 3KCMfyaTaumm, HO
He OOSKHa ObITb pexe 0AHOro pasa B Mecsil.

He pexe ogHoro pasa B rog Heo6xoanmMo NpoBoAMTb NpounakTu-
YeckMrh OCMOTP BHyTpeHHero kaHana [11 Ha Hanuumne 3arpA3HeHuin
n/nunn oTnoXeHnn. [lonyckaeTca Hann4ymMe nerkoro pbiKeBaToro HaneTa,
KOTOpbIA NpU npoBeaeHUN NPOoUNakTUKn AOSMKEH CHUMATbCS C MOMO-
b YNCTOM MATKOW BETOLLW, CMOYEHHOMN B BOJE.

Mpn HanNUuUM 3arpA3HEeHUn N OTIIOXKEHU OPYroro Buga Unm ux cy-
LLIEeCTBEHHOM TOSLWMHbI HEOBXOAUMO MPOU3BECTU OYMUCTKY MOBEPXHOCTU
MM ¢ nomowiblo BOAbl, YMCTOW BETOWM U HeabpasMBHbLIX MOKOLLMX
cpeacTB cpasy Xe rnocrie nsBnevyeHnsa pacxogomepa ua tpybonposoaa.

Hanuume cyuwiectBeHHbIX 3arpsa3HeHnin Ha nosepxHocTu [I1, koH-

TaKTUPYIOLWEN C XUOKOCTbI, CBMAETENbCTBYET O HEY4OBETBOPUTENb-
HOM COCTOsIHMM Tpybonposoaa.
HecobntogeHve ycnoBuin akcnnyatauun pacxogomepa, yKasaHHbIX B
n.n.1.2.7 n 2.1, BHELLHME NMOBPEXAEHUS NN NOBPEXAEHNS BHYTPEHHEN
nosepxHoctn I MoryT NpMBeCTM K OTKasy pacxogomMepa unn npesbl-
LLIEHNIO OOMYCTUMOrO YPOBHS NMOrPELLUHOCTU N3MEPEHWNIA.

Mpu BbISIBNIEHUN NOBpEeXAeHUN n3genusa, kabensa ceasm Heobxoau-
MO 00OpaTUTbCA B CEPBUCHLINM LEHTP WKW PErmoHanbHoe npeacTaBu-
TenbCTBO AN onpefeneHna BO3MOXHOCTU ero garnbHenwen akcnnya-
Taumun.

PaboTtocnocobHocTb npubopa onpeaensieTcs no Hanuuui 1 cogepxa-
HUIO MHOWKAUMK Ha gucnnee pacxogomMmepa unm Ha moHuTope K. Bos-
MOXHbl€ HEUCNPaBHOCTU, ANArHOCTMPYyEeMble PacXo4OMEPOM, yKasaHbl
B n.8.2.

Pacxogomep no Buay UCMOMHEHUS U C Y4ETOM YCIOBUIW JKCNyaTauum
OTHOCUTCS K U3OENNAM, PEMOHT KOTOPbIX MPOU3BOANTCA Ha cneuuvanb-
HbIX NpeanpuaTusax, NMbo Ha NpeanpuUATUM-U3roToBUTENE.

OtnpaBka pacxogomepa [Onsi NPOBedeHUs MOBEpku, Nnmbo pemoHTa
AOMKHa Npou3BoAUTLCA C nacrnopTomM npubopa. B conpoBoauTenbHbIX
AOKyMeHTax HeobxoanMO yKasbiBaTb NOYTOBbIE PEKBU3UTDI, TENEXOH U
dakc oTnpaBuTens, a Takke cnocod n agpec obpaTtHON AOCTaBKU.

Mpwn oTnpaBke npubopa B NOBEPKY UMM B PEMOHT HEOOBXOANMO MNo-
cne OeMOoHTaXa O4YUCTUTb BHYTpeHHUn kaHan [Nl ot oTnoxeHun, ocag-
KOB, HAKMMW, a Takke OT OCTaTKOB paboyen XnaKkocTu.
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8.2. BO3MOXHble HeMcCnpaBHOCTU U MeTOAbI UX YCTpaHe-
HUA

8.2.1. NepeyeHb HencnpaBHOCTEN U HELITATHbLIX CUTYauun, AnarHOCTUPyeMBbIX

npnbopoM 1 MHOMLMPYEMBbIX Ha Auchnee B Buae cumBona X B CTPOKe
«HC=—-—-—-——-— » npuBeaeH B Tabn.10. OTcyeT NOpsSiAKOBOro Homepa
3HaKomecTa NpPou3BOANTCA cripaea Hasleeo.

Tabnuua 10
lNopsagkoBbIA HOMED y
CopepxaHne HencnpaBHOCTU, HELLITATHOM CUTyauuu
3HakomecTa
1 AnnapaTtHasi HeMCrnpaBHOCTb
2 Huskoe HanpshkeHne baTapeu
3 Het ¥Y3C
4 Tekywinn pacxog npesblllaeT MakCUMasbHbIN
5 TekyLinn pacxof Bblle YCTAHOBNEHHOrO BEPXHEro nopora
6 TekyLmnn pacxo HUXE YCTaHOBNEHHOMO HVXKHEro nopora

8.2.2. AHanorMyHy NHoOpPMaLMIo MOXHO cYMTaTb Mo UHTEpency Bo BKNag-

ke U3mepeHus nporpammbl «MoHutop YPCB-311» (cm. n.4.1.4), npm
Hanuumm HC unuM HeucnpaBHOCTW MHAOMKATOP B COOTBETCTBYHOLLEWN
CTPOKE CBETUTCS KPaCHbIM LBETOM.

8.2.3. lNpwu noasneHnn nHankaumm cumeona X Ha 3HakomecTte 1 unm 3acBeTku

KpacHbIM LIBETOM MHOMKATOpa B CTPOKe AnnapaTHas HEeMCnpaBHOCTb
BO Bknagke UamepeHusn, npnbop HeobxoanMmMoO OTNpaBUTb B PEMOHT.
Mpu nosiBneHnn nHgmkaumm cumeona X Ha 3HaKoMecTe 2 Unn 3acBeTKU
KpacHbIM LBETOM MHAMKaTOpa B CTpoke Hnuskoe HanpsikeHne b6atapeun
BO Bknagke UamepeHus, HeobxoamMmo 3ameHnTb GaTapelo.

8.24.B cnyyvyae nHgukauunm cumeorna X Ha Opyrnx 3HakoMecTax, Ui 3aCBETKU

8.2.5.

KpacHbIM LLBETOM UHAMKATOPOB B APYrMX CTpokax Bkraaku UsmepeHums,
NW/VnnM OTCYTCTBMS MMMYMbCOB Ha YHMBEPCANbHOM BbIXode creayeT
NPOBEPUTb:

Hanm4ume XnaKocTn 1 ee ABUXEHUS B TpyOONPOBOAE;

OTCYTCTBUWE CKOMIEHUS ra3a B MeCTe YCTAHOBKN pacXxo4oMepa;

KOPPEKTHOCTb 3Ha4yeHnn KoadpduumeHTa npeobpasoBaHUs yHUBEP-
canbHOro BbiIXo4a W OTCeYeKk No pacxony, npyu HeobxoaMmocTn nsme-
HUTb UX 3HAYEHUS.

[Mpun nonoxutenbHbIX pesyrnbTaTax, nepedYncrieHHbIX Bbille npoBe-

poOK crnefyet obpaTnTbCA B CEPBUCHLIN LIEHTP (perMoHanbHoe npeacra-
BUTENbCTBO) UMW K M3rOTOBUTEMIO U3Oenus Ans onpeaeneHnss BO3MOX-
HOCTW ero garnbHenwen aKcnnyartauum.
HewTaTHble cuTyauumn 3a npowlegwee BpeMsa OUKCUPYIOTCH B apxuse
npnbopa n nx MOXHO nNpocMmaTpmBaTb NO NOCNeAoBaTENlbHOMY WHTEpP-
dency Bo Bknagke APXUBbI, BbiOpas Bug apxvBa M BPEMEHHOW WH-
TepBan. HasHadyeHne c 1-om no 6-y0 no3uvumin (cnpaBa Haneso) 16-
no3numoHHoro koga B ctonbue HC apxmBa COOTBETCTBYET yKa3aHHOMY
B Tabn.10. Hannume HencnpaBHOCTM yKa3biBaeTCs undpon «1», oTcyT-
cTBue — undppon «0».
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9. YNAKOBKA, XPAHEHUE U TPAHCINOPTUPO-
BAHUE

9.1. Pacxogomep ynakoBbIBaeTCs B MHOAUBUAYanNbHYO Tapy kateropum KY-2
no NOCT 23170 (kopobKy M3 rodpupoBaHHOro KapToHa, nubo aepe-
BSHHbIN ALLMK).

9.2. XpaHeHne pacxogomepa OOIDKHO OCYLLECTBMNATLCH B YNakoBKE U3roTo-
BUTENA B CYXOM OTannBaeMoM NOMeLLEHUN B COOTBETCTBUN C Tpebo-
BaHuamu rpynnel 1 no FTOCT 15150. B nomelueHnn ana xpaHeHus He
[AOMKHO BbITb TOKOMPOBOASLLEN MNbINW, NAPOB KUCHOT, LWeroYen, a Tak-
e rasos, BbI3bIBAKOLLMX KOPPO3UIO U paspyLUAoLLMX N30NALMIO.

Pacxogomep He TpebyeT cneumnanbHOro TeXHUYECKoro obecnyxmnea-
HUSI NPU XpaHEHUN.

9.3. Pacxogomepbl MOryT TpaHCMOPTUPOBATLCA aBTOMOOUIBHBIM, PEYHbIM,
)XEeNe3HOAOPOXHbIM M aBUALMOHHLIM TPaHCMOPTOM (KpOMe HerepmeTu-
3MpPOBaHHbIX OTCEKOB) NpU COBNIOAEHUN CNEeAYOLMX YCIIOBUIA:

- TPaHCMOPTMPOBKA OCYLLECTBNAETCSA B 3aBOACKOW Tape;

- OTCYTCTBYET NpsiMoe BO34eNCTBME BNaru;

- TemnepaTtypa He BbIXOAUT 3a npegenbl oT MuHyc 25 ao 50 °C;
- BNaXXHOCTb He npeBbiwaeT 98 % npu TemnepaTtype o 35 °C;

- Bubpaumusa B guanasoHe ot 10 go 500 Iy ¢ amnnutygon o 0,35 mm un
yckopeHuem o 49 m/c?;

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

- YNOXEHHblE B TpaHCMOpTEe pacxodoMepbl 3akpenseHbl BO nsbexaHue
nageHns n coygapeHun.
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NMPUNOXEHUE A. Buag pacxopgomepa

126*

8oms. 518*

J
.

-
J

225*

* CpaBOYHbIN pa3mep

1 — nnomba mpaHcrnopmHas,; 2 — usmepumersibHbIU y4acmok; 3 — rsoM-
b6a 3as00a-useomosumernsi; 4 — Kpbiwka nampybka c N3A; 5 — KpbiwkKa
8HewHss BI'T; 6 — kopryc BI1.

Pacxogomep Ttunopasmepa DN8O, Bug cnepegu u cboky. Macca ans:
IP67-1,69 kr; 1P68-1,84 «r.

18"

124*
‘? T
ST
(RN

™

* cnpaBOYHbIV pasmep

1 — usmepumernbHbIl ydacmok; 2 — Kpbiwka nampybka c [19A;
3 — Kpblwka eHewHss Bl'l; 4 — kopnyc BI.

Pacxogomep tunopasmepa DN50, Bug cnepeau 1 cboky. Macca ans:
IP67-1,17 kr; IP68-1,3 Kr.

NMPUMEYAHUE. MNMpunBegeHHble 3HAYEHUS NIMHENHBIX Pa3MepoB N Mac-
Cbl pacxo4OMepOoB ABMNAKTCH CMPaBOYHbIMKM U MOTYT OTNUYaTbCA OT
yKa3aHHbIX: NO JIMHENHbIM pa3mepam + 2 %, no macce £ 10 %.

Puc.A.1. Bug pacxogomepoB «B3JIET MP» ucnonHexnusa YPCB-310.
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1 — onmuyeckas KHorika; 2 — UHOukamop; 3 — ykasamersib HarnpasieHusi
rnomoka; 4 — Kpbiwka eHewHsis Bl1; 5 — kpbiwka eHympeHHsisi Bl 1.

B/ CO CTOPOHbI nnueBon naHenu

Ml “eessio

PN 1,6
T50
IP67

BB

B/O MapKNPOBKAU Ha nuueBon naHenu

Puc.A.2a. Pacxogomep «B3JIET MP» ucnonHeHna YPCB-310 ¢ oTKpbITOM
KPbILUKOW.
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1 — ykazamersib HarnpasieHuUs Nomoka, 2 — Kpblwka eHeWwHsis1 Bl T;
3 — Kpblwka eHympeHHss BI 1.

B1O CO CTOPOHbI nnueBon naHenu

Ml Srossie

PN 1,6
T50
IP68

EEET

B1O MAapKNUPOBKAU Ha nuueBon naHenu

Puc.A.26. Pacxogomep «B3JIET MP» ncnonHenuns YPCB-310 co cTteneHbio
3awmThbl IP68 ¢ OTKPLITOM KPbILLKOW.
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[Tnomba lnomba
nosepumens 1 3KcryamayuoHHas
p— = | — ey

J1 esw 3
|ae seaese —
.8 RO
SKi1
XT1
| GND B
AIDATA- lnomb6a
BIDATA+ 3asodckasi
P ——

YHus. Bbixoa

Nornu. BbIXOA

O\
O ==
mnowee | 2/

1 — modyrnb uHmepgpelca RS-485; 2 — 6amapes 3,6 B;
3 — 3KpaH.
J1, J2 — KOHTaKTHble napbl pexnma paboTbl pacxogomMmepa;
XT1 — KOHTaKTHas Konoaka nHrepgemnca RS-485;
SK1, SK2 — nepekstovaTenu yctaHOBKM CETEBOro agpeca pacxo-
aomepa (Ha moayne uHtepdgerica RS-485);
XP1 — pasbeM nogknioyeHus kabens nutaHna pacxogomepa =24B
(ncnonb3yeTca Npyu HacTPOMKE 1 MOBEPKE pacxogomepa);
XP2 — pasbem nogknitoyeHna 6atapeu 3,6 B;
XP4 — pasbeM nogknoyeHus moayna nirepgenca RS-485 nnum
moaynsa M-Bus, nnu mogyna RF LoRa 868 MIMw;
XT5 — KOHTaKTHas Kornojka yHMBepcarsibHOro BbIXoaa;
XT6 — KOHTaKTHas Korio[Ka NorM4eckoro BbIX0Aa;
SK1, SK2 — nepekntovatenu pexmmoB paboTbl yHUBEPCANbHOIO U
NOrM4YecKoro BbIXOAOB.

Puc.A.3. Bug moayna o6paboTku BTOpUYHOro npeobpasoBaTesnisa C yCTaHOB-
NeHHbIM Mmoayrnem uHTepcenca RS-485.

NMPUMEYAHWE. Mogynb M-Bus ycTaHaBnmBaeTcs aHarnorn4yHo.
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868 MHz

YHuB. BbIX0OA

Nornu. BLIXOA

1 — modyrnb RF LoRa 868 Ml'y; 2 — 6amapes 3,6 B.

J1, J2 — KOHTaKTHblE Napbl pexnma paboTbl pacxogomMepa;

XP1 — pasbeM nogknioyeHus kabens nutaHna pacxogomepa =24B
(ncnonb3yeTcsa Npu HAaCTPOMKE N MOBEPKe pacxogomMepa);

XP2 — pasbem noakntoyeHns 6atapen 3,6 B;

XT5 — KOHTaKTHada Kosfiogka yHuBepcarnbHOro Bblxoaa;

XT6 — KOHTaAKTHasa Konogka rnorm4eckoro Bbixoaa;

SK1, SK2 — nepekntovatenu pexmmoB paboTbl yHMBEPCANbHOMO U

NIOrMYEeCKOro BbIXO4OB.

Puc.A.4. Bua moayna o6paboTku BTOpUYHOro npeobpasoBatensi ¢ yCTaHOB-
neHHbIM Moaynem OGecnpoBogHoro uHTepdenca RF LoRa 868
Ml u.
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Moaynb MHAUKaLum

e =

fe

D\@ ®
@

LLinend ceasu T
c moaynem obpaboTku /méégx'!é'um

Puc.A.5. Bug moaynsa nHamkaumm B Cbe€MHOM KpbILKe BTOPUYHOro npeoobpa-
3oBaTens.
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1 — paswvem uHmepghetica UART; 2 — kabernbHbIl pa3bem adarnme-
pa; 3 — adanmep «USB-OP»; 4 — pasbem USB-A.

Cxema pacnvHoBKM KabenbHOro pasbema agantepa «USB-OP»
npvBeaeHa B 3KCMyaTaunoHHOW AOKYMEeHTauun Ha aganTep.

Puc.A.6. NMogknioyeHne apantepa «USB-3P» k untepcency UART pacxopno-
mepa YPCB-310.

67
/Y B3/ET



USB-RS232485 @
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1 — knemmHas kornodka XT1 uHmepghbetica RS-485; 2 — KnemMmHas
KosioOka Kkabens ces3u adanmepa; 3 — adanmep «USB-RS232\485»;
4 — pazvem USB-A.

SK1, SK2 — nepeknto4vaTtenn yCTaHOBKM CETEBOro agpeca pacxo-
aomepa (Ha mogyne uHtepdenca RS-485).

Puc.A.7. NMogknioyeHne apgantepa «USB-RS232\485» k uHTtepdency RS-485
pacxogomepa YPCB-310.
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NMPUNOXEHUE Bb. CxeMbl anekTpuyeckme

Moaynb MHANKaLMK

N

T

NFC-meTka

XP1

BTOPUYHBLIN MPEOEPA3OBATE/b

N3A1

M3A2

Moaynb o6paboTku
""""""" 485 1
MopynbRE485 e %pi XT1 &
XT1 | _>| >—| Uenb  |Kout
KoHr. Liens | PEC1.1| 1 )
1 B/Data+ : GND 2 J
2 | A/Data- }
3 GND |
______________ | XT3 &
Liens KoHT
______________ PEC2.1] 1 f\j )
Moayns M-Bus : GND | 2
XS1| XP4
XT1 | B
Kowr.| Uenb :
1 BUSL1 |
2 | BusL2 {
_____________ J
[ XS1ixXP4
Moaynb RF
>—
LoRa 868 MI'y -
|
|
XP3
e
YHuBepcanbHbin
xT5 BblXoA
XP2
Kot Lens
1 1D ouT Uenb | Kour
= +36B| 1
2| GND =6 (3 Batapes
TNornyeckuin
BbIXOJ,
KoHT. Lens
1 |D_OUT2
2 GND

Puc.B.1. Cxema coeauHeHumn pacxogomepa YPCB-310.
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;  SK12)

3 2
4 XT3 (XT4)
N 1 | D_ouT1(2)
2 GND
'_
D_OUT1(2) |+-s —,
'_
\
100k

Puc.B.2. Cxema OKOHe4YHOro Kackaga yHUBepcCaribHOro U fiorM4yeckoro Bbl-
XO[0B.

lMnTaHne OKOHEYHOro Kackaga yHMBepcasrnbHOro M fOrMYecKoro Bbl-
x000B (puc.b.2) MOXeT ocyLLecTBNATLCA Kak OT BHYTPEHHEr0 UCTOYHU-
Ka NUTaHUSA — aKTUBHbINA PEXUM pPaboThl, Tak U OT BHELUHErNO MCTOYHUKA
— NaccuBHbIN pexnMm. Tunosasi NOCTaBka — MACCUBHLIA PEXMUM paboThl
OKOHEYHOro Kackaga.

B akTMBHOM pexunme n npu 3agaHHOM 3HaYeHUM napameTpa «Ak-
TUBHbIA YPOBEeHb» — «BbICOKMIY, 3HAaYEHNE HanpsKeHUs Ha BbIXoae
B JTOTMYECKOM pPEXUME N aMnnnuTyga Umnynbca B YaCTOTHOM (MMMynbC-
HOM) pexume B 3aBUCMMOCTU OT CONPOTUBIIEHUST HArpy3KN MOXET ObITb
ot 1,7 go 3,6 B. lNpwu oTtcyTtcTBUM nmnynbca n npyn yposHe «Huskmnm» B
NOrMYEeCcKoM pexmme — HanpsbkeHne Ha Bbixoge He bonee 0,4 B. Pabo-
Ta BbIXO4A B aKTMBHOM pPEXMME AOMYCKAETCHA Ha Harpy3ky ¢ COnpoTUB-
neHnem He meHee 200 KOm.

B maccvBHOM pexume gonyckaeTcsl MMTaHue OT BHELUHEro MUCTOY-
HUKa HanpshkeHMeM NOCTOSIHHOro Toka Ao 24 B, gonyctumoe 3HayeHue
KOMMYTUPYEMOro Toka Harpysku He 6onee 100 MA.

MoaknoyeHne OKOHEYHOro Kackaga K BHYTPEHHEMY MCTOYHUKY MU-
TaHna + 3,6 B ocyuwecTteBnsieTcs € nomowbio nepeknodvatena SK1
(SK2).

[nvHa nuHUKM CBA3KM ANs YHUBEPCANbHOIO U JIOTMYECKOro BbiXO40B
—no 300 m.
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NMPUNTOXXKEHUE B. MapameTpbl, AOCTYNHbIE ANS peaak-
TUpoBaHus B nporpamme «MoHutop YPCB-311»

Ta6nuua B.1. Bknagka «CucremMHbie» (puc.8)

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
Ta6nuua B.2. Bknapgka «CepBuc» (puc.9)
KonnyectBo namepeHui
Mean.
Ona onpeneneHuns 1-21 7
ycpeaHeHue
MeONaHHOro 3Ha4yeHus
Apnd KonnyectBo namepeHun ans
ycpeaHeHme onpeaeneHnsa cpegHeapud- 1-50 25
METUYECKOro 3Ha4YeHns
BbicTpas Pexum namepeHnsa guHamu- Buikn, Bkn BbIKn
yCTaHOBKa YeCKMX NOTOKOB
OTc. ycT., %Qmax KpuTepwi Ansi Geictpo 0-100 5
YyCTaHOBKM
MuHuManbHasa anutenos-
Bpems uHepuum, ¢ | HocTb nponagaHus Y3C, He 0-255 10
dumKeupyemasi B apxmBax
OTtceuka Hyns, M3/y Orceuka o MMHUMATBHOMY 0,000-999,000 Cwm. Tabn.1
pacxofny
OkHoO «HacTponkn nHankauumn»
KOHTPacTHOCTH HacTpoWka KOHTpacTHOCTH 1-63 o8
nHanKaTopa
Mepuopn o6HoOBN., C lepuion 0bHoBNEHNS MH- 1-30 10
dopmMaunn Ha nHankaTope
Bpemsa, no ucrevyeHumn Koto-
poro MHOUKaToOp aBTOMaTu-
Bpems paboTbl, ¢ [4eCck/ OTKMYaeTcsd, ecnu 1-255 30
TONbKkO He Obina HaxaTa
KHOMKa
m3/9; n/MUH M3y

Pa3mepHoOCTb
Bbi60op AaHHbIX
Ans oTobpaxeHus

PasmepHoCTb pacxoga
BbiBOA Ha nHAMKaTOP

Pacxoa, O6bem V+, O6bem V- n Veymm,
®narn HC, BpemeHa Tp n T6, Kanuop.
koadpch., OaHHble MO, aTta/Bpemsn
BbI60p AaHHbLIX AN OTOGpaXeHus
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Tabnuua B.3. Bknaaka «Cepsuc / YHuBepcanbHbI Bbixoa» (puc.10)

O6o03Ha4veHus 3HayeHve
napameTpa Ha Haumerosakme napametpa, Bo3MmoXxHble 3HaueHus nocne
eVHULbI N3MepeHus
mMoHuTope MK MHULUManmsauum
OTKnIoYeH
Pexum paboTbl Nornyeckun
Twun BbIXoAa < OTKnroYeH
yHMBEpCanbHOro Bblxoaa UMmnynbcHbIN
YacToTHbIN
Tun Bbixoga — YactoTHbIn (puc.10a)
Pacxon HasHaueHue Bbixona cM. Tabn.B.4 Mo moaynto
(o603HavYeHne napameTpa)
Bknagka «lapameTtpbi»
MakcumanbHas | MakcumanbHas 4acTtoTa Ha Bbl- 0-10 10
yacrtoTa, 'y xoge
ABapuinHas YacTtoTa Ha BbIxoae npu 0-10 0
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 YHUBepcasrbHOro Bbixoga B Ya- 0-999,999
QBn, M°/y DN
CTOTHOM pexume
Koagp. KoadhdmumeHT npeobpasoBaHus B 3aBucmmocTtu ot
npeobpa3oBaHus, 0,001- 200000,000
AMn/Me BbIxo4a DN
Pacuet PacueT koadbduumeHTa . CTapT
KoadpuumeHTa npeobpasoBaHng BbiIxoda U P
Tekywasn TekyLliee 3Ha4yeHne YyacToThbl 0-10 OKBMBANEHTHO
yacTtoTa, Ny pacxogy
. YpoBeHb HaMNPs>KEHNs1 Ha BbIXO- -
AKTUBHbIN Huskun -
Ae Npu Hanu4Mm curHana (noru- o Huakun
YPOBEHb Bbicokun
yeckas eguHuua)
Tun Bbixoga — UMnynbcHbIN (puc.1006)
O6bLem HasHadehme Bbixoaa cM. Tabn.B.4 no moAaynto
(o603Ha4YeHme napameTpa)
Bknagka «llapameTtpbi»
Bec Bec umnynbca 0,000001-100,0000 | D 38BuCKMOCTM
mMnynsca M°/umMn ot DN
VIMII';I;.I'II)::aA MC MNepuvoa nmnynbsca 1-1000 100
BepxHun nopor BepxHuit nopor no pacxony Ans B 3aBucmmocTu
3 YHMBepcarbHOro Bblxoga B UM- 0-999,999
QBn, M*/4 oT DN
NyNbCHOM pexunmve,
PacuyeT Beca .
uMnynLca PacueT Beca umnynbsca ...; CTapt
o YpoBeHb HaNPs>KEHUs1 HA BbIXO- o
AKTUBHbIN Huskun -
Ae Nnpu Hanu4uMm curHana (noru- o Husknn
ypOB€EHb Bbicokun

yeckas egmHuLa)
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MpoaonxeHue Tabnuubl B.3.

O60o3HaueHus 3HayeHne
HanmeHoBaHue napameTpa,

napameTpa Ha Bo3aMmoxHble 3Ha4eHns nocne
€AVHNLbI N3MEPEHUS
mMoHuTope MK MHUUManmsauum
Tun Bbixoaa — Jlornyeckum (puc.10B)
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

(nornyeckasi eguHuLa)

NMPUMEYAHWE. HasHauyeHunss Nornyeckoro BbiXO4da aHarornyHbl
Ha3Ha4YeHUAM YHUBEPCarnbHOro BbiXxo4a B JTIOTMYECKOM peXxnme.

Ta6bnuua B.4. Bo3aMOXHble Ha3Ha4YeHUs Ans yHMBepcarbHOro Bbixoaa

Bo3moxHble HaszHa4yeHus Ons Bbixoda Npy YyCTaHOBMEH-
HanmeHoBaHve napameTpa HOM 3Ha4eHun napameTtpa «Tun BbiIxoga»
OTKJITHOYEH YaCTOTHbIN MMMYIbCHbLIA | NIOrMYeCcKni

Bbixoq OTKMOYEH +

Pacxog npsamon

Pacxon obpaTHbIn

Pacxog no mMoaynio

O6bem npsamon

O6bem 06paTHLIN +

O6bem no moaynto

O6paTHOEe HanpaBneHne noToka

Het Y3C +
MpeBbILEHNE MAKCUMarbHOIO +
pacxoga

Ilobas HC +
Huskoe HanpsikeHne GaTapeu +
Hanuune BHeLHEro NnuTanHns +

MNMPUMEYAHUME. 3Hakom «+» mnokasaHO OOHO M3 BO3MOXHbIX
Ha3Ha4YeHUN (COCTOAHNIN) YHUBEpPCarnbHOro Bbixoaa.

73
/Y B3/ET



NMPUNOXEHUE I'. OTHOCUTEsNbHbIE ANWHLI NPAMOJSINHEN-

HbIX Yy4aCTKOB

B tabnuue .1 npuBegeHbl MUHUMarbHbIE 3HAYEHUS OTHOCUTENbHON
ANMHBI NPAMONIMHENHbIX Y4acTKOB TpybonpoBoga AN pasfnu4yHbIX BUOOB
MECTHbIX MOPaBIMYECKUX COMPOTUBMEHUNA, HEOOXOAUMBbIE MPU MOHTaXKE

pacxoaoMepoB.
Tao6nuua I'.1

Bua mecTtHoro rmapasii4eckoro

OTHOocUTenbHasa gnuHa
NPSAMOSIMHENHOTO y4YacTKa,

COMPOTUBIIEHUA L. He MeHee
0 AL >
30-DN
sl L . 2
Perynupytowas 3agBmkka
- 4§
3-DN
S L e
Perynupytouiasn 3aasmkka
O H m 30-DN
g L
Hacoc
@
3-DN
_— L -
Hacoc
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NMPUNTOXXKEHUE [0. NMpunoxeHnsa K meToamnke NoBepKU
CxeMbl NOBepPKM pacxoaomepa

[/ [

RS-485 /
RS-232

FI

RS—BbIXO,q/ YHUBepcanbHbii
BbIX0J,

1 — nepcoHanbHbIl KOMMbomep, 2 — KOoHeepmep uHmMepgelca
RS-485 / RS-232; 3 — nosepsiembili pacxooomep; 4 — yacmomomep, 5 —
mpy60orpoe8od noeepoyYHoOU ycmaHOB8KU.

Puc.[1.1. CTpykTypHas cxema NOBepKU pacxogomepa MeToAOM Hemnocpes-
CTBEHHOrO CJ/INYEHUA Ha NOBEPOYHOWN yCTaHOBKE.
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lNMpoTokon noBepku pacxogomepa
(pekomeHayemasn dopma)

MpoTokon NoBepKN pacxogomepa

3aBofckom HoMep "og Bbinycka

Bug noeepku

MMyHKT
. OTmeTka 0
HaumeHoBaHue onepauni OOKYMeHTa MpumevaHune
COOTBETCTBUU
no noBsepke
1. BHelwwHM ocMoTp 5.7.1
2. Onpo6oBaHune pacxogomepa 5.7.2
3. MNMoaTBepxaeHne CooTBETCTBUA NPO- 5.7.3
rpamMmHoro obecneyeHus
4. OnpegeneHne MeTPOSIOrMYECKUX Xapak- 57.4
TEPUCTUK pacxogomepa
Pacxogomep K 9KcnnyaTauuu
(rogeH, He roaeH)
[aTa noBepkn « » 20 r.
MNoBepuTtenb / /
(noanuceb) (©.1.0.)
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