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Hactoswun JOKyMEHT pacnpoCTpaHsAeTcd Ha pacxoaoMmepbl-
cyeTumkn ynbTpassykoBble «B3JIET MP» wucnonHenns YPCB-311 u
npegHasHayeH Onsi O3HAKOMMEHUsI Nonb3oBaTenst ¢ YCTPOWCTBOM pac-
xogomepa, NopsaKOM ero aKcnryataumm n MoHTaxa.

B cBs13M ¢ nocTtosiHHOM paboTon No ycoBepLLUEHCTBOBaHMIO npubopa,
B pacxogomepe BO3MOXHbl OTNIMYMS OT HacTOSLEro pykoBoACTBa, He
BNUSIOLLME HA METPOSIOTMYECKME XapaKTEPUCTUKM U (DYHKLMOHAmNbHbIE
BO3MOXHOCTU npubopa.

MEPEYEHb NPUHATLIX COKPALLEHVIN 1 OBO3HAYEHWN

DN - HOMUWHanbHbIA AnameTp;

PN - MakcumanbHoe gasneHve B TpybonpoBoae;
Bl - BTOPUYHbIN N3MEpPUTENBHbIN Npeobpa3oBaTtens;
KKU - XKUOKOKpUCTaNIMYeCcKnin UHANKaTop;

MBIl - UICTOYHUK BTOPUYHOTO MUTAHUS;

ny - U3MEePUTESbHbIN Yy4aCTOK;

HC - HewTaTHasa cuTyauus;

oC - onepaumnoHHas CUCTema;

MK - NepcoHarbHbIN KOMMbIOTEP;

Mno - NnporpammMmHoe obecneveHme;

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

* % %

BHUMAHMUE! [Ons coxpaHeHusi cpoka ciyx6bl ecmpoeHHOU
6amapeu (npu ee Hanu4uu) He06xo0uMo:

1. Bo epemsi xpaHeHus1 npubopa Ha cknade He pexe 1 pa3a e 4 mecsiya

nodknroyamb 6amapero numaHusi K coomeemcmeyru,eMy pasb-
emMy Ha epemMsi He MeHee YeM 15 MuHym.

2. Mpu memnepamype cebiwe 35 °C cpok xpaHeHusi npubopa He OoJi-

)XeH npeebiwamb 30 OHell.

* k%

e Pacxodomep-cyemyuk ynbmpa3ssykoeoli «B3J/IET MP» 3apeaucmpupo-
gaH 8 [ocydapcmeeHHOM peecmpe cpedcme usmepeHuli P® nod
Ne 28363-14.

e Pacxodomep-cyemyuk ynbmpa3seykogol «B3JIET MP» paspeweH K
rnpumeHeHuro 0519 ydyema mernyioHocumesis 8 8005iHbIX cucmemax meri-
rnocHabxeHusl.

e Pacxodomep-cyemyuk ynbmpa3seykogol «B3JIET MP» coomeemcmey-
em mpebosgaHusim TexHu4yeckoz2o peanameHma TamoxeHHo20 corsa TP
TC 020/2011 «3nekmpomazHuUmHas CO8MeCMUMOCMb MEeXHUYEeCKUX
cpedcmey.

YpocTtosepsiowme JOKYMEHTbI pa3MeLleHbl Ha cante www.vzljot.ru
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FrAPAHTUN N3TOTOBUTEINA

|. N3roToButens rapaHTMpyeT COOTBETCTBUE PaCcXo4OMEPOB-CHETUNKOB YIbTPa3By-
koBbIX «B3JIET MP» ucnonHenna YPCB-311 TexHu4eckum ycnosusim B npege-
nax rapaHTUMHOIo CpokKa, ykasaHHOro B nacrnopTe Ha usgenve, npu cobniogeHnm
crneayroLmnx yCrnoBui:

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

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

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

II. B cnyyae Bbixoga o60pyaoBaHMs U3 CTPOS, rapaHTUAHBLIA PEMOHT NPOU3BOAMUTCS
B FOSIOBHOM WIIN pPErvoHasnbHbIX CEPBUCHbLIX LIEHTPaX, aBTOPU3NPOBAHHLIX MO
paboTe ¢ obopyaoBaHMEM TOProBon Mapku BaneT, npu cobnogeHun ycrioBun
akcnnyaTauumn n TpeboBaHWi, yKadaHHbIX B AKCMyaTauMOHHOM AOKYMEHTaLMK.

[ll. N3roToBUTEND HE HECET rapaHTUNHbLIX 0653aTEeNbCTB B CrEAYOLWNX CryYvasX:
a) OTCYTCTBYET NacrnopT Ha usgenve;
6) nsgenne MeeT MeXaHNU4YECKNE NOBPEXAEHNS;

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

nnyaTMpoBarnocb C HapylleHnem TpebGoBaHU 3KcrnnyaTaunoHHOW OOKY-
MEeHTaLUun Ha usgenue;

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

[) OTCYTCTBYET UNun noBpexaeHa niomba ¢ NoBepUTENbHbIM KITENMOM;

€) usgenue nogeepranocb pa3dopke n gopaboTke;

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

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

1.1. HasHauyeHue

1.1.1. Pacxogomep-cyeTuunk ynetpassykoBon «B3JIET MP» ncnonHenus YPCB-
311 npegHasHadyeH Onsi M3MepeHust cpegHero obbLeMHOro pacxoga u
ob6bema peBepCUBHbLIX MOTOKOB ropsiyert 1 XOrNo4HOW BOAbI.

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

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

- n3mepeHune cpegHero o6bLeMHOro pacxofa Xuakoctu B Tpybonposoge

Ansa noboro HanpasBieHUst NOTOKa;

BbluMcrieHne obbema >XMAOKOCTM HapacTaloLlMM UTOroM OTAeNbHO NS

NpPAMOro n obpaTHOro HamnpaBneHus NoToka U ux anredbpanyeckon cym-

Mbl C y4€TOM HanpaBfeHns noToka;

- U3AMepEeHMEe TEKYLLIero 3Ha4YeHMs CKOPOCTU 1 onpeaeneHne HanpasneHns
NnoTOKa XXWUAKOCTY;

- BbIBOJ pe3ynbTaTOB WU3MEPEHUN M BbIYUCIIEHWW B BUAE YacCTOTHO-

UMMYNbCHBIX U/MNU NOMMYECKNX CUTHASOB,

BbIBOA U3MEPUTESTbHON MH(POPMaLIMN Ha XUOKOKPUCTANSIMYEeCKUA UHOMU-

Katop (Npu ero Hanuuuu), a Takke 4Yepes nHtepdenc M-Bus, unm Gec-

NpOBOOHOM UHTepdENC NO cTaHgapTam nepegadn gaHHbix WM-Bus nnu

LoRa (npotokonbl Wireless M-Bus nnu LoRaWAN cOOTBETCTBEHHO), UNK

Yyepes TpaHcnoHaep bnwkHero paguyca genctena NFC B cooTBeTCTBUM

c ISO 15693;

- BbIBOL, U3MEPUTENbHOW, ANArHOCTUYECKOW, YCTAHOBOYHOW, apXMBHOU U
Apyron WMHgopmMauumn 4Yepesd nocnegoBatenbHbll UHTepdenc RS-485
(npotokon ModBus);

- apXMBMpOBaHME B 3HEProHE3aBMCUMOW NaMsTU pe3ynbTaToB U3MepeHnin
N yCTaHOBOYHbIX NapamMeTpoB;

- BO3MOXHOCTb MPOrpaMMHOro BBOAA YCTAHOBOYHbLIX MapameTpoB C yye-
TOM MHAMBMAOYanbHbIX OCOBEHHOCTEN U XapaKTepUCTUK obbekTa M3me-
pPeHNs;

- aBTOMaTUYECKNN KOHTPOISb N UHAMKALMIO HAanNn4mns HewTaTHbIX CUTyaunm

N OTKA30B, a TakkKe 3anucb B apxmBbl UX BUOA U ASIMTENBHOCTY;

3aLlUMTy apXMBHbBIX U YCTAHOBOYHbIX JaHHbLIX OT HECaHKLMOHMPOBAHHOIO

aoctyna.

NMPUMEYAHME. [octyn K HEKOTOPbIM apXuBHbIM OaHHbIM BO3MO-

XeH no 6ecnpoBogHomy nHTepdency no craHgapty Wireless M-Bus (cm.

n.1.5.5.4) n nuntepcpericy NFC (cm. n.1.5.5.4).
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1.2. TexHU4YeCKne XxapakTepuCTUKHU

1.2.1. OCHOBHble TexXHUYecKue Xxapaktepuctuku pacxogomepa «B3NET MP»
ncnonHenna YPCB-311 npuBeaeHbl B Tabn.1.

Tao6nuuya 1

HanmeHoBaHWe napameTpa

3HayeHne napameTpa

- HomuranbHbIv anameTp (- | a5 | 40 | 50 | 65 | 80 | 100 | 125 | 150 | 200 | 250 | 300
nopasmep) Tpybonposoga, DN
. HanmeHbLLmni namepsiemolii
cpeaHu obbvemHbln pacxog, | 0,11 (0,18 (0,28 (0,48 |0,72|1,13|1,77|2,50 | 4,53 | 7,10 |10,15
Qmin, M3/4
. HanbonbLumnin nsmepsaemolii
cpenHun obbemMHbIn pacxoa, | 14,5|22,6 | 35,4 | 60,0 | 90,6 |141,5/221,0|318,4|566,0(885,0{1290
Qmax, M3/
- Topor vyscTBUTeNbHOCTM PaC- | 55| 360,057 0,10 |0,145|0,226(0,353(0,510| 0,96 | 1,50 | 2,16
xogomepa, M°/y
. Hanbonbliee paBnexve B
2,5
Tpybonpooge, MlMa
. MapameTpbl paboyei xngko-
CTW:
- TemnepaTypa, °C ot 0 go 150
- cogepkaHue rasoBbIX BKI0-
yeHun, % oT obbema He Oonee 5
. UyBCTBMTENBHOCTL MO CKOPO-
CTM NOTOKa XUAKOCTU, M/C 0,008
. HanpsixeHne nutaHus: cMm. n.1.2.7
. CpeaHss HapaboTka Ha oT- 75000
Kas, 4
10. CpegHun cpok cnyxobl, neT
- NP aBTOHOMHOM MUTaHUK 10
- NPV BHELLHEM MUTaHUn 12

1.2.2. Pacxogomep obecneuMBaeT MaMepeHue cpegHero o6bLeMHOro pacxoga
XNOKOCTN B COOTBETCTBUM C POPMYIIOMN:

Q=2,83-10°.v-DN?,
raoe Q — cpeaHuii 06beMHbI pacxod, M3/y;
V — CKOPOCTb NOTOKa, M/C;
DN — HOMUMHanbHbIM AnameTp Tpybonposoaa.

1.2.3. B cnyyae wucnonb3oBaHWA pacxogomepa B cCUCTeEMax KOMMEPYECKOro
yyeTa ¢ AnanasoHamm paboumx pacxogoB OT Qmin 40 Qmax, NPUBEAEH-
HbiMM B Tabn.2, npegenbl JonyckaeMoW OTHOCUTESTIbHOW MOrpeLuHOCTU

npnbopa He npeBbIWalT £ 2 %.
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Tabnwuua 2

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

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

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

1.2.5. Takke pacxogomep obecnedmBaeT BbIBOL Pe3yNbTaTOB U3MEPEHUNA C
NOMOLLIbHO:

- YHMBepcanbHOro Bbixoga (B YaCTOTHOM, MMMYSIbCHOM UMW FIOrMY4EeCKOM
pexumax paboTbl);

- IOr’M4eCKoro Bbixoaa,

- nocnegoBaTtenbHbIX MHTEepdencoB RS-485 nnn M-Bus, nnm no pagmnoka-
Hany Ha 4yactoTe B AuanasoHe vactoT 864-870 My (npotokonbl WM-
Bus nnu LoRaWAN);

- NFC-uHTepgeiica.
1.2.6. Pacxogomep obecneunBaeT xpaHeHne pe3ynbTaToB paboThl B apxuBax:
- yacoBoM — 1440 3anucen (npeablaywmx Yacos) — 60 CyTOK;
- cyTo4HOM — 460 3anucen (npeablayLmx CyTOK);
- Meca4HOM — 48 3anucen (NpegblayLmx MecsueB);
- XXypHane pexumos — o 1000 3anucen;
- XXypHane gencteuin nonb3osatensa — 8o 4000 3anucen.

CpoOK COXpaHHOCTM apXMBHOW MU YCTAaHOBOYHOW WMHOpMauun B pac-
X0O4oMepe Npu OTKITHOYEHUM BHELLHEro NMTaHus He MeHee 1 roga.
1.2.7. OnexkTponutaHme pacxogomepa (no 3akasy) obecnednBaeTcs:
- Npu Temnepartype namepsieMon xumakoctm ot 0 go 130 °C — oT BCTpoeH-
HOW nuTMeBon 6atapen Tunopasmepa C ¢ HOMUHASbHBIM HaNpPs>KEHNEM
3,6 B, nmbo OT BHELLUHEro MCTOYHMKA MOCTOSIHHOIMO TOKa CTabunmManpo-
BaHHbIM HanpshkeHMeM B amnanasoHe oT 9 go 24,5 B ¢ ypoBHeM nynbca-
umn He 6onee +£1,0 %;
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1.2.8.

1.2.9.

1

2

1.2.1

- Npy TemnepaTtype namepsemon xugkoctn csblwe 130 °C n go 150 °C —
TONbKO OT BHELUHEr0 WUCTOYHMKA MOCTOSIHHOrO TOKa (6aTapesi He ycTa-
HaBnMBaeTCcs).

Mutanne pacxogomepa ot cetn ~ 220 B 50 Ny obecneunBaeTcs ¢

NMOMOLLbIO UCTOYHMKA BTOpuYHOro nutaHusa (MUBI1), noctasnsemoro no
3akasy ([MpunoxeHne XK). CpegHsa notpebnsemas MOLLHOCTb pacxo-
AomMepa npu BHELLHEM NuTaHuu — He 6onee 1,5 MBT.
Cpok cnyxbbl pacxogomepa C aBTOHOMHbIM nuTaHueMm 6e3 3ameHbl
BCTPOEHHOW NUTUEBoN BaTtapen nNpu HopMarsibHbIX YCIOBUSX JKChnyaTa-
umm He meHee 10 net. [og HopmasibHbIMK YCNOBUAMMW 3KCNSyaTauum
nogpasymeBaloTCA:

- Temnepatypa okpyxatowen cpegpl ot 15 go 35 °C;

- Temnepatypa namepsaemon xmgrkoctv ot 0 go 90 °C;

- CYMTbIBaHME U3MepUTENbHOM MHGOPMaLMM U apXMBOB MO MHTepdencam
RS-485 vnn M-Bus He 4alle ogHoro pasa B Mecsil, No paguokaHany no
ctaHgapTy LoRa — B wratHoMm pexume (cm. n.1.5.5.5);

Bpemsi paboTbl nHaMKaTopa (Npu ero Hanmyumn) He Gonee 3 MUHYT B CyT-
KW.

MPUMEYAHWE. Mpn ncnons3oBaHnn B pacxogomepe pagnomMmoayns
no crangapty Wireless M-Bus cpok cnyx6bl 6aTtapen cokpaliaetcs Ao
MEXMNOBEPOYHOro MHTepBana pacxogomepa.

BHUMAHMUE! lMpu memnepamype u3mepsieMolU udkocmu om
90 °C 9o 130 °C cpok cnyx6bl 6amapeu He MeHee 4-x nem.

Pacxogomep cooTtBetcTByeT TpeboaHmsam TOCT P 52931 no ycronum-
BOCTU:

- K KnumMaTu4ecknum BO3aencTemsMm — rpynne B4 (ananasoH Temnepartypsbl
okpyxatwero Bo3gyxa oT 5 go 50 °C, oTHocuTenbHasi BNaXXHOCTb He
6onee 80 % npu Temnepatype o 35 °C, 6e3 koHaeHcaumu Bnarmn);

- K MeXaHn4eckum Bo3genctemnam — rpynne N2;
- K aTMoccepHOMY AasrieHuto — rpynne P2.

CTteneHb 3aWwmnThbl pacxogomMmepa cooTBeTcTByeT koay IP67, nnu IP68
no NOCT 14254. Tpebyemas cTeneHb 3awWnTbl Npubopa onpenendeTcs
npuv 3akase.

BHUMAHMUE!
. XapaKkTepucT1Kn pacxoaomMepoB CO CTEMNEeHbto 3amTbl IP67:
- ONTMYECKasa KHOMKa;
- BTOpUYHbIM Nnpeobpasosatens (BIM) ¢ nHankatopom.
. XapaKTepuUCTUKN pacxogoMepPOB CO CTemneHbto 3awmThbl IP68:
- TemnepaTtypa KOHTPONMpyeMon xungkoctn — He 6onee 130 °C;

- Ba CMOHTUPOBAHHbLIX B 3aBOACKUX YCNOBUAX Kabens ofvHOM no 5 m
KaXkabl Ans NoABOAA BHELWHEro nuTaHus, BblBO4a CUrHanoB UHTepden-
ca RS-485 (M-Bus) n yHuBepcanbHOro Belxoaa;

- BTOPUYHbIV NpeobpasoBaTenb 6e3 MHAMKaTopa 1 KHOMKW.

0. BHewHu Bug n maccorabapuTHble XapakTepUCTUKN pacxogomMmepa npu-
BedeHbl B MpunoxeHun A.
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1.3. MeTponorn4yeckmne xapaktepucTuku

Mpeaenbl 4oNyckaeMo OTHOCUTENbHOW MOrpeLHOCT Npu u3Mepe-
HUW, UHOVKAUMW, PEerncTpauun, XpaHeHnM u nepegave pesynbTaToB U3-
MepeHus cpefHero o6beMHOro pacxoga, obbemMa XuakocTn npu noGom
HanpaBfeHMN NOTOKa He NPeBbILAT AaHHbIX, NPUBEAEHHbIX B Tabn.3.

Ta6bnuua 3
dopmyna NOrpeLLHoOCTH ABCOMNOTHOE 3HAYEHNE
+1,0% npnv>2,00 wm/c
0.1 +1,5%npnv>0,19 m/c
6zi£0,95+—’j +2,0% npuv >0,10 m/c
v 1+ 3,0 % npnv > 0,05 m/c
+4,0% npnv>0,033 m/c

roe v — CKoOpoCTb NOTOKa, M/C.

0
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1.4. CocTaB

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

Tabnuua 4

HaumeHoBaHuWe 1 ycnoBHble 0603HaY4YeHNs Kon. MpumeyaHve
Pacxogomep 1 Mpum. 1
VCTOYHMK BTOPUYHOIO NUTaHusa =24 B 1 Mo 3akasy
Apantep curHanoB USB — RS-232/RS-485. 1 Mo 3akasy
KOMMNSIEKT MOHTaXHbIN 1 MNpum. 2
MacnopT 1
PykoBoacTBO No akcnnyatauum Mpum. 3

NMPUMEYHAHUA:

1. Tunopasmep pacxogomepa, cTeneHb 3awuTbl npubopa, Temnepatypa

N3MEpPSIEMON KUOKOCTU, HanuumMe uHAMKaTopa, TUMbl UHTEPEENCOB U
BMA NUTaHWS (aBTOHOMHOE Wi BHELLHEE) YCTaHaBNMBAOTCS MO 3aKaay.

2. Tpebyembii KOMNNEKT NOCTaBKN yKa3bliBaeTcs B «KapTe 3akasay.

3.

OKcnnyaTaumMoHHasa AOKYMeHTauusa 1 KapTbl 3akasa Ha JaHHOe usgenuve
N OPYryro nNpoaykumio, Bblinyckaemyro covpmon «B3aneTt», pasmelleHsbl Ha
canTe no agpecy: www.vzljot.ru. KapTbl 3aka3a BbINOMHEHbI B ABYX UC-
NOSTHEHMSAX: OS1 pacXOAOMEPOB CO CTeneHbto 3awmnTel IP67 n co crtene-
Hbto 3awwmnTbl IP6GS8.

Tam >xe pasmelleHo nporpammHoe obecneveHune (M10) «YHuBep-
calibHbIM NPOCMOTPLLMKY», BKIIOHaKoLWasi B CBOM coctaB nporpammy «Mo-
HuTop YPCB-311» ans paboTbl ¢ npubopom no nocrneaoBaTtefibHOMY UH-
Tepcency RS-485. Kpome aToro, Ha camte pasMeLleHO MNpPUNOXEHUE
NFC moHutop anst OC Android gnsa obecneyeHns cBA3M C pacxogome-
pPOM Npu NOMOLLM CMapTdOHa.
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1.5. YcTpoucTtBo u pabora
1.5.1. MpuHUMn padoTbl

1.5.1.1.

1.5.1.2.

Mo npuHumMny paboTbl pacxogoMep OTHOCUTCA K BPEMS-UMMYSIbCHbIM
ynbTpa3ByKOBbIM pacxogomMepam, paboTa KOTOpbIX OCHOBaHa Ha u3Me-
PEeHUN pasHOCTU BpeEMEH NPOXOXAeHUs yrbTpassykosBoro curHana (Y3C)
npy pacnpocTpaHeHn rno 1 NPOTUB NOTOKa XNOKOCTU B TpybonpoBoae.
Ocob6eHHOCTBIO yNbTPA3BYKOBOrO pacxodomepa Takoro Tuna sABnsieTcs
nornepemMeHHas nogadva anekTpudecknx 30HANPYLWNX NMNYIbCOB, reHe-
pupyembix Bl, Ha npeobpasoatenu MNOA1 n NM3A2 (puc.1).

NaA1
I AN N
2 [
v \\\\
S O — - D
N0 c
AR N Ny
nam‘%%s
1 (
BN

Puc.1. CxematnyHoe usobpaxeHue U3MepuTeribHOro y4yactka ¢ yCTaHOBJIEH-
HbiMmu MIA.

1.5.1.38.

Y3C, nany4yaembin ogHum M3A, npoxoanT Yepes ABMXKYLLYKCS MO
TpybonpoBoay Xnakoctb 1 BocnpuHumaetca gpyrum MOA. MNMpn gBuxe-
HUW XNOKOCTU NPOUCXOAUT CHOC YrbTPa3ByKOBOW BOJSHbI, KOTOPbLIA Npu-
BOAUT K U3MEHEHUIO BpeMeHu pacnpocTpaHeHns Y3C: no noToKy Xunako-
ctn (o1 NM3A1 k MN3A2) BpemMa NPOXOXOAEHUA YMeHbLuaeTcs, a NpoTuB
notoka (ot N3A2 k NM3AL) — Bo3pacTtaeT. PasHOCTb BpEMEH NPOXoXxae-
HM Y3C no akycTMyeckomMy TpakTy No U NpoTMB MOTOKa Xuakoctu dT
nponopuMoHanbHa CKOPOCTM MOTOKa V W, cregoBaTteribHo, 06beMHOMY
pacxoay xugkoctu Q.

Tekyllee 3HavyeHVe pacxoga Q namepseTcs pacxofoMepPOM MpuU BbIMOI-
HEHWW yCroBUS:

Q Z QOTC,
rae Q orc — 3HaYeHUe pacxofa (HUXKHSS oTceyka), Npu KOTOPOM B pacxo-
[oMepe U3MepeHHoe 3HayeHWe pacxoda npupaBHMBaETCs Hyro, npe-

KpawaeTcd HakonneHne obbema n Bblgava MMNynbCOB Ha yHUBepCalib-
HOM BbIXoJe.

PekomeHaoyemoe 3HayeHWe HWMKHEW OTCEYKM COOTBETCTBYET
HanMeHbLLeMY n3amepsemomMmy obbemMHoMy pacxogy (cm. Tabn.1).

2
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Mpwn BbINONHEHUN ycnoBua Q > Qmax (rAe Qmax COOTBETCTBYET CKO-
poOCTU noToka 5 M/c) namepeHne pacxoda nNpoaosKaeTcs, HO NpekpaLla-
€TCs HakonneHne n apxusmpoBaHme obbema, a Takke Bblaava MMMynb-
COB Ha yHMBepcasnbHOM BbixoAe. MeTponornyeckme xapakrepuctuku npm
9TOM He rapaHTUpPYHTCA.

1.5.2. YcTponcrteso

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

BTopuuHbIN M3MepuTenbHbIN Npeobpa3oBaren

Mogyne o6paboTku

77777777777 : Mopyne RS-485 :4 » RS-485

[
Moaynb :..._.. e
B s i i it g i
vHOVKaTopa |

: Mogyne M-Bus = -—-r—#* M-Bus
I _______________ J

Wrpukatop

" “Monyns RF Wireless ||

| M-Bus 868 MINy |
]

Khonka |! | ——~-~-—~~~-~—=——°—-
: 868 MI'y ! §
--------------- » YHMBEepCcanbHbIi BbIXOA
> Jlornyeckuin BeIXop
NFC-meTka ? 268 -
e __ J A
| Bartapes |
L _ |
(=24B) v v
UcTounmk |
| BTOPUYHOTO | z| @ MepBUYHLIN
NMUTaHAS | @ |® npeoGpa3soBarenb
= s — =l 1= pacxoga
~220B 50Iy

Puc.2. CTpykTypHas cxema pacxoaomepa.

Pacxogomep YPCB-311 coctouT 13 nepBuMYHOro npeobpasoBaTens
pacxoga (M) n BTopnyHOro nameputensHoro npeobpasosaTtens.

MepBu4yHbIM NpeobpasoBaTenb pacxoaa npeacraBnseT cobon name-
pUTENbHLIN y4acToK (OTpe3ok TpyObl ¢ naTtpybkamu ans yctaHoBku NOA
N NpuBapeHHbIMM hnaHuamMu Ans CTbIKOBKM C TpybonpoBoaom) € ycTa-
HOBMeHHbIMU Ha HeM AByMSA M3A (puc.A.1 MNpunoxeHus A).

M3A paboTatloT B ABYX pexumax: U3nyyeHusd, korga npuxoasawimm ot
BTOPUYHOrO npeobpasoBaTens 3MeKTPUYECKUA UMMMYIbCHbBIA  CUrHan
npeobpasyeTtca B ynbTpa3ByKOBble KonebaHus, n npuema, Kkorga ynbTpa-
3BYKOBble KONnebaHusi XMAOKOCTU npeobpasyloTcs B COOTBETCTBYHOLLMMN
3NIEKTPUYECKUI CUrHAT.

3
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BTopuyHbIN n3meputenbHbIn nNpeobpasoBaTenib COAEPXUT MOAYIb
00paboTkn, BBLINONHALWMIA YHKUUN M3MEpUTENs U BblMMCNUTENSH, a
Takke moaynb nHavkaumn. Mogynbe 06paboTkm ynpaBnseT anekTpoaky-
CTMYECKUM 30HAMPOBaHMEM, obpabaTbiBaeT U3MepuTeribHble CurHarnbl,
noctynawowme ot MN3A, a Takke BbINONHAET BTOPUYHYO 06paboTKy M3-
MepuTenbHOM MHpopMaumm n obecneymBaeT XpaHeHWe pesynbTaToB
N3MepeHni.

BHelwHMe cBA3n pacxogomepa obecrneynBaroTCa C NMOMOLLBI UMe-
toLeroca Ha moayrne obpaboTkM yHMBEpPCanNbHOro U SIOMMYECKOro BbIXO-
[0B, a TaKkke ycTaHaBnMBaeMblX MO 3akady B MoAyrnb o6paboTku moay-
nen nocneposaTenbHOro nHTepdenca RS-485 nnu nHtepgenca M-Bus,
unu mopaynen 6ecnpoBogHbIX MHTepdenco no craHgaptam WM-Bus
nnn LoRa.

N3ameputenbHaa MHpopMauna BbIBOAUTCA Ha rpadpuyecKnin Xuako-
KpucTtannuyeckun niamkaTop (PKKW), pacnonoxeHHsln Ha moayne nHau-
Kaumm (Npu ero ycTaHOBKE B pacxogoMep) M MMEKLWUA BCTPOEHHYHO
noacBeTKy, KoTopas paboTaeT npu HanuymuM BHewHero nutaHmda. YKKU
obecneunBaeT BbIBOA4 ABYX CTPOK andaBuMTHO-LMEMPOBOMN MH(OpMaLnn
npu 16 cumBonax B CTpoke. YnpasrieHne BbIBOOOM MHpopmaumn obec-
neymBaeTcs C NOMOLLBID ONTUYECKOW KHOMKKU, pacnosyioXKeHHON Ha nuue-
BoW naHenu, pagom c XXKW. Kpome atoro, mogynb MHAUKALUUM KOMIEK-
TyeTtcsa TpaHcnoHgepom NFC.

HacTtpounka pacxogomepa nepes BBOAOM B 3KCMfyaTauuml OcCy-
LLeCTBNAETCA C NOMOLLbBIO nepcoHansHoro komnbtoTepa (MK) no nHtep-
dency RS-485 nnu ¢ ncnonb3osaHnem agantepa USB-UART.

1.5.3. YpoBHM flOCcTyNaA

1.5.3.1. B pacxogomepe npeaycMOTPeHbl TPU YPOBHS AOCTYNa K YCTaHOBOYHbLIM U
KanMbpOoBOYHLIM NapameTpam.

YpoBHM AOCTyna OTNMYalTCs COCTAaBOM MHAULMPYEMOW Ha auchnee
nHdopMaLnn, BO3MOXHOCTSAMM MO U3MEHEHUIO YCTAaHOBOYHbIX, Kannbpo-
BOYHbIX MapamMeTpoB pacxodomepa U obo3HavalTcs Kak pexumbl PA-
BOTA, CEPBV/C n HACTPOWIKA.

HasHaueHne pexunmos:

- HACTPOWKA — pexvimMm HacTPONKU 1 MOBEPKU;

- CEPBUC — pexum noaroToBKM K 3KCnsyaTauuu;
- PABOTA — akcnnyaTaunoHHbIN peXxnm (pexxmum nonb3oBaTtens).

PexumMbl 0Tnn4yaroTcst ypoBHEM [0OCTyNa K MHpopMauum 1 BO3MOX-
HOCTAMM MO M3MEHEHMIO YCTaHOBOYHbIX MapamMeTpoB pacxogomepa no
nHTepgency RS-485.

HanBonbLuMMy BO3MOXHOCTAMM obnaaaeT pexxum HACTPOWMKA. B
9TOM pexume BO3MOXHa MoauduKaumsa BCEX YCTAHOBOYHbLIX MapameT-
poB. HanmeHbLwMn BO3MOXHOCTAMKN obnagaeT pexum PABOTA.

MHanumpyemblin Ha agucnnee Habop napamMeTpoB He 3aBUCUT OT
YyCTaHOBMEHHOIO pexuma paboThbl.

1.5.3.2. Pexxum paboTbl 3agaetca kKombuHauuen Hannumsa / oTCyTCTBUSA 3aMblka-
HUA C NOMOLLbBIO NepeMblYeK KOHTAKTHbIX nap J1 1 J2, pacnonoXeHHbIX
Ha moayne obpaboTtku (cMm. puc.A.3 MNpunoxeHus A).
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CooTBeTCcTBME KOMOMHAUMI pexxumam paboTbl NpMBeAeHO B Tabn.5,
rae « +» — Hanuume 3amblkaHUs KOHTaKTHOWM naphbl, @ « - » — OTCYTCTBME

3aMblKaHUA.
Ta6bnuua 5
Pexxum paboTbl KngTaKTHaH na‘g)za HasHaueHune pexuma
PABOTA - - kcnnyaraums
CEPBVIE) - + MogroToBKka K aKCcnyaTaumm
HACTPOUKA + - Hactpoiika

1.5.3.3. Pexkum PABOTA — 370 pexunm akcnnyataumm pacxogomepa Ha obbekTe.
B pexunme PABOTA nonb3oBatens MmMeeT BO3MOXHOCTb npocmar-
puBaThb:

1. Mo nHaukaTopy: Tekywme gaty u BpeMsi, 3HaYeHUsa namepsieMblX napa-
mMeTpoB (06beMHoro pacxoga, 06beMOB, HAKOMMEHHbIX NPU NPAMOM U
obpaTHOM HanpaBneHuM MOTOKa, a Takke UX anrebpanyeckon CymMmbl),
CTPOKY COCTOSIHUSI HELUTaTHbIX CUTyaLMi 1 HOMep BEPCUM NPOrPamMMHOro
obecneyenuns (MMO).

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

a) 3HayeHus M3MepsieMblX NapameTpoB: 0O0beMHOro pacxoga, o6bLemos,
HaKOMMEHHbIX NpY NPSAMOM M O0OpaTHOM HanpasfieHMM NOTOKAa, a Takke
nx anrebpanyeckom CyMMbl, CKOPOCTU OBWKEHWUSA XXWOKOCTWU, TEKYLLYHO
ckopocTb Y3C,;

6) coagep>xMmoe apxmMBOB 1 XXypHana cobbITui;

B) KOH(pUrypauUmMOHHbIE NapaMeTpbl: TEKYLLYIO AaTy U BPEMS, XapakTepucTu-
KM YHUBEPCanbHOro 1 JIOrM4YeCKoro BbIXOAOB;

r) napameTpbl paboThbi:

- XapakTepucTukn obpaboTkmn curHana (MegmaHHoe ycpegHeHue, apudpme-
TMYyeckoe ycpeaHeHue v T.4.);

- NapamMeTpbl CBA3M No nHTepdency RS-485;
- BUAbl HELUTATHbIX CUTyaLMUN.
3. lNo 6ecnpoBogHbLIM MHTEPENCaM:

- no npoTokony Wireless M-Bus — Tekywine gaHHble, HELITATHbIE CUTyaLun
M JaHHble NocneaHen 3annucu Mecsi4HoOro apxmea;

- no npotokony LORaWAN — HakonfneHHbIN 3a CyTkn 0O6bemM B nutpax u
obuee Bpemsi paboThl;

- no npotokony NFC — Tekywime gaHHble, HEWTaTHbIE CUTYaUUn U SaHHbIe
nocriegHen 3anvucu apxmBeoB.

B pexume PABOTA nonb3oBatenb MMeET BO3MOXHOCTb U3MEHSATb
napameTpbl CBsA3M No mHTepdency RS-485 (ceteBon agpec npubopa,
ckopocTb obmeHa ot 1200 pno 4800 bop), a Takke perynupoBaTb KOH-
TpactHocTb XKKW, Bpemsi ero pabotbl n nepuoa oB6HOBNEHUS naMepu-
TeNlbHOM MHdopMaLIn.

15
/Y B3/ET



1.5.3.4. Pexxum CEPBUC — 310 pexxum nogroToBKM pacxogomepa K aKcnnyarta-
UMM Ha obbekTe.
B pexvme CEPBNC pgononHUTEnsHO (Mo OTHOLWEHUIO K pexnmy PA-
BEOTA) no nocnegoBaTensHoMy UHTepdency RS-485 BO3MOXHO:

a) npocmaTpuBaTb:

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

- NapameTpbl HACTPOWKN Ha yNbTPa3BYKOBOW CUrHarT;
- 3Ha4YeHne CMeLLEeHns Hyns 1 gononHuTenbHon 3agepxkn Y3C.
6) N3MeHsTL:
- pexunmbl paboTbl MU NapameTpbl YHUBEPCAnbHOMO U JIOTMYECKOro BbIXO-
0B,
- eQUHULbI n3MepeHus pacxoaa (M3/4; n/MuH);
- oKa3aHnsa NpMBOpPHbIX YacoB.;
- pexunm nepexona NPUBOPHbBIX HaCcoB Ha «3MMHEE»/«NeTHee» BpeMS;
- NapamMeTpbl HaCTPOMKN MHAMKaTopa n Habop oTobpakaemMbix napameT-
pOB.
B) 3anyckaTb npouenypy pacdeta koapdpuumeHta npeobpasoBaHus UnNu
BeCa MMnynbca Ang yHMBepcarsnbHOro BbiIXo4a.
1.5.3.5. B pexume HACTPOWMKA Bo3MOXHO NpocMaTpuBaTh M MOANULMPOBATH
BCe NapameTpbl 6e3 UCKIIYEHNS, B TOM Yncne OBHYNsATb HaKOMNEeHHbIEe
06beMbI N apXMBbI.

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

1.5.4. Perncrpauus pe3ynbtaToB paboThbl

1.5.4.1. Pe3ynbtatbl U3MEPEHUNA U BbIYUCIIEHWUNA 3aMUCLIBAOTCS BO BHYTPEHHUE
apXmBbl: YaCOBOW, CYTOYHbIA, MECHAYHbINA, C rMyObuHOM apxmBoB, NpuBe-
AeHHon B n.1.2.6. [lJocTyn K apxvMBaM OCYyLLEeCTBNAETCS No MHTepdencam
RS-485, M-Bus unn NFC. [laHHble MECSYHbIX apXMBOB AOCTYMHbI A1
yTeHus no nHtepdgercy WM-Bus n NFC.

YacoBomn, CyTOYHbIN U MECSYHbIA apXuBbl ABNAIOTCA LMKITUYECKUMN
N UMEKT OOUHAKOBYH CTPYKTypy. lNocne mncdepnaHusa rnybuHbl apxusa
COXpPaHEeHMe HOBOW apXMBHOW 3anucu nNpoucxoguT noBepx nepsou (no
BPEMEHU COXPaHEHNSA) apXUBHOW 3anucu.
B kaxxgon 3anncu (orKCUpyroTca 3Ha4YeHnsa crnegyowmx napameTpos:
- V+ — cymMmmapHbIn 06beM Npu NPSIMOM HanpasfeHUN NOTOKa 3a MHTEpBan
apxvBupoBaHus, M3 (N);
- V- — cymMmapHbii 06bem npu o6paTHOM HanpaBfeHMM NMOTOKa 3a UHTEp-
Ban apxusuposaHus, M3 (n);
- HC — ko HewTaTHONM cUTyauuK;
- Bpema HC — cymmapHoe BpeMs, B Te4EHUE KOTOPOro He NpOoMCXoanno
HakonneHmne o6 bEMOB B apXuB;
- BpemMs HapaboTKM — Bpemsi HApaboTKM 3a MHTEpPBa apXMBUPOBaHUSI.

6
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1.5.4.2. lameHeHne pexnma paboTbl npubopa uKCUpyeTca B XXypHane pexu-
MOB, KOTOpbIM MOXeT cogepxatb o 1000 3anucen.
B kaxxgown 3anucu xypHana pexmmoB (pukcupyeTtcs:
- NOPSAJKOBbLI HOMEP 3anucy;
- HAMUMEHOBaHMe YCTaHOBMEHHOIO pexnma paboTsbl npnbopa;
- Aata 1 BpeMsi yCTaHOBKU pexunMma.
1.5.4.3. Pacxogomep MMeeT 3allUMLLEeHHbIN XypHarn AeucTBumn nonb3osaTtens. B
9TOM XypHare OUKCUPYIOTCS U3MEHEHUA BCEX NapamMeTpoB, 3a UCKIIO-
YeHMeM HacTpoeK UHTepdperica CBA3M U HACTPOeK MHAMKaUMU, a Takke
CO34alTCa 3annucu nNpyu M3MeHeHun gaTbl/BpeMeHn B npubope n npun 06-
HOBMEHWW BCTPOEHHOMO NpOorpaMmMHoro obecnevyeHus.

KypHan pencteun nonb3oBaTtena nmeet pasmep 4000 sanucen u
ABMSEeTCA He nepesanucbiBaemMbiM. [1py ero 3anonHeHUn panbHenwas
MoaMduKaunsa HacTpoeYHbIX U KanmbpoBOYHbLIX NapaMeTpoB (T.e. BCex,
KpOME HacCTpOeK CBA3M M MHAWKAUWUK) CTAHOBUTCH HEBO3MOXHOW: MNpu
nonbiTke 3anucu no npotokony ModBus npubop Bo3BpawaeTt kog 4
(«Owmbka goctyna).

3anncb B XKypHane OeWCTBUA MNONb3oBaTeNs MMEET CreayloLlnm
dopmar:

- Bpems domkcauumn cobbITa No BCTPOEHHBIM YacaM pearibHOro BpEMEHU B
UNIX-dpopmaTte ¢ TOYHOCTbIO 40 CEeKyHAb!;

- naeHTudmkaTop Mogmuumpyemoro napameTpa;

- 3Ha4YeHWe nNnapamMeTpa nepes U3MeHeHneMm;

- 3Ha4YeHWe napamMeTpa nocrie N3MeHeHus.

3anucu xypHana cobbiTU OOCTYMHbI Afs1 YTEHUSA MO MNPOTOKOSY
ModBus B ntobom pexume paboTbl npubopa C MOMOLLBID CEPBUCHOM
nporpammel «lporpaMmma YTeHUs XXypHanoB 4eACTBUIN NONb3oBaTenemny.
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1.5.5. BbiBog MHdopmauum
1.5.5.1. XKngkokpucrtannumyeckmm nHankaTop

MepeyeHb NapameTpoB, KOTOPbIE BbIBOAATCA HA WUHAMKATOP pPacXo-
aomepa (Npu ero HanMymm), NnpuBeaeH B Tabn.6.

Tabnuua 6
O6o3Ha- H En. nsmeperns Kon-Bo 3HaKoB MHAMKaLNK
anmMeHoBaHue napameTpa
yeHue (bopmar) Lenas Yyactb | ApobH. YacTb
Bpewmsa |Tekyuiee Bpems = XX:XX
HData |Tekywas gata XX XX XX
Q Tekywiee 3Ha4yeHne o6 bEMHOro pac- M3/, nIMUH 10 4 4
Xo4a C y4eTOM HanpaBfeH1s NoToka
Vi O6bem npsamoro notoka (HapacTa- M2, 1 109 4
OLLIM UTOroM)
V- O6bem obpaTtHOro noToka M2, 109 4
(HapacTaloLwum NTorom)
SV CyMmapHbI 06bem M2, 1 109 4
(HapacTaloLwmum NTorom)
HC Ctpoka coctogHms | ——————
Tp Obwee BpeMsi HapaboTKK XXX: XX 4y:m 3 2
T6 Bpems 6e3aBapuiiHon paboThl XXX: XX 4y:m 3 2
K1 X XXXXXX
P1 KannbpoBouHble =X XXXXXX 1 6
K2 KoathpnLUneHTI X XXXXXX
P2 X XXXXXX
no Howmep Bepcum N0 XX XX XX XX
CRC |KoHTponbHasi cymma 10O 0xA8D9

NMPUMEYAHNA:

1. 3HauyeHue pacxoga npu 0OpaTHOM HarnpaBneHUN NOTOKA, a Takke OTpuU-
LaTenbHble 3Ha4YEeHMUs1 CyMMapHoOro obbema n obbema obpaTHOro noToka
NHONLMPYKOTCS CO 3HAKOM MUHYC.

2. CymmapHbIi 06beM onpenensieTcs Kak cymma ob6bemMoB, HaAKOMSIEHHbIX
npu NpAMOM (MonoXuTenbHoM) U obpaTHoOM (oTpuuaTensHOM) Hanpas-
NEHNsIX NOTOKa, C Y4eTOM 3HaKa HanpaBieHUs NOTOKa.

3. MNepenonHeHne cyeT4ymKoB HacTynaeT, ecnu V > 2x10° m3. MNocne nepe-
NOMNHEHNST CHETYMKA MHAMKALMSA NPOAOIDKAETCS C HYNIEBOro 3Ha4YEHWS.

B pexumax CEPBUC n HACTPOWKA nHaMKaTOp BKMIOYEH NOCTOSIH-
Ho. B pexnme PABOTA uHOMKaums BKIKOYAETCS MO HaXaTu KHOMKW.
Ecnn KHONKy NOBTOPHO HE HaXumarnu, TO NPOUCXOAUT BbIKIOYEHNE UH-
AVKaumMm 4yepes3 MHTepBan BPEMEHW, 3aJaBaeMblii Kak 3HaveHue napa-
meTpa Bpemsa pabotbl, Ha Bknagke CepBuc nporpammbl «MoHUTOP
YPCB-311».

MMepekntoyeHne uHOuKauum napameTpoB, NpMBELEHHbIX B Tabn.6,
NPOM3BOAMTCS MO KOJSbL C MOMOLLbI MOCreAoBaTeNbHbIX HaXaTun Ha
KHOIMKY, PacrnonoXeHHy0 Ha NULUEeBOKM naHenu npubopa.

NMPUMEYAHWE. Ncnonb3oBaHne ONTUYECKOW KHOMKU UMeeT crneny-
ome ocobeHHOCTH:

- KHOMKa paboTaeT «MeaneHHo», T.e. ee KacaHne AOMKHO AnuTbca Gonee
1 cekyHAbl;
- KHOMKa cpabaTbiBaeT Npu OTBEAEHMM NanbLa.
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1.5.5.2. MnTepdenc RS-485

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

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

MoakntoyeHne agantepa cotoBon cessm ACCB-030, ACCB-030 2.0
K MHTepdency oanHO4YHoro npmbopa nnm K NMHMKM CBA3WU rpynnbl Npubo-
poOB [JaeT BO3MOXHOCTb NnepefaBaTb UHOPMAaLMIO MO KaHany COTOBOW
CBS3U, B TOM yucrie n B HTepHeT.

Mcnonb3yst kaHan COTOBOM CBSAA3WM MOXHO Ha 6ase nporpamMmHOro
komnnekca «B3JIET CIl» opraHusoBblBaTb OUCMETYEPCKYH CeTb AJS
MHOMX OANHOYHbLIX U rpynn NpUBOPOB Kak OAHOTUMHLIX, TaK U Pa3HOTUN-
HbIX MO HA3HaAYeHUHO.

Mpn BbINyCKe M3 NPOM3BOACTBA B pacxogoMep 3anunchbiBaeTcs ceTe-
Bon agpec — 1. Ncnonb3ya nepekntoyatenn SK1 n SK2 Ha mogyne wH-
Tepcenca (cm. puc.A.3), MOXXHO U3MEHUTbL ceTeBOW agpec npubopa B
cooTBeTCTBUM C Tabn.7.

Tabnuua 7
INonoxeHwe nepeknyaTenemn CeTeBoii anpec
SK1 SK2
1 2 2
2 1 3
1 1 4

Mpn ycTtaHoBKe 0Boux nepekntoyaTenen B NoroXeHne 2 no UHTep-
dency MOXHO YyCTaHOBUTb NtbOW ceTeBon agpec npubopa (ot 1 go
255). CkopocTb obmeHa no nHtepdency RS-485 un npoyne napameTpsbl
CBSA3W yCTaHaBNMBAKOTCSA NPOrpaMMHO.

1.5.5.3. UHTepenc M-Bus

MHTepdenc M-Bus cootsetctByeT cTtaHgapTty EH 13757. UHTep-
denc no3BonsieT CYNTbIBaTb M3MEPEHHbIE AAHHbIE, TaKkMe Kak: TEKyLLMN
pacxof, HaKOMMeHHble NPAMOW, 0BpaTHLIN U CyMMapHbIi 06beMbI, Bpe-
M HapaboTKK, a Takke HannymMe HewTaTHbIX CUTyauui nog HoMepamm
1...3 (cm. Tabn.9).

Mo ymonuyaHuio B pacxogoMepe YCTaHOBIEHbl ceTeBon agpec — 1,
ckopocTb obmeHa — 2400 6oa. MNMoaknoyeHne nHTepdenca NPon3BoOanNT-
Csl N0 ABYM NpoBOAaM, NOMISAPHOCTb MOAKMOYEHUS He BakHa. CKOpOCTb
obmeHa no nHTepdency M-Bus yctaHaBnnBaeTcs nporpaMmMHO.

BHUMAHMUE! Hedonycmumo anekmponumaHue pacxoodomepa u
M-Bus Mmodema om 0GHO20 UCMOYHUKa MUMaHUS.
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1.5.5.4. RF-uHTepdenc no npotokony Wireless M-Bus
RF-nHtepdenc no npotokony Wireless M-Bus cooTBETCTBYET CTaH-
papty EH 13757-4. NHTepdbenc nossonseT nepegasatb Tekylime nsme-
PEeHHble AaHHble, 3arnMcy O HelTaTHbIX CUTyaumax U AaHHble NocneaHewn
3annucuM MecsA4yHOro apxmBa Ha npuemHoe yctpoucTBo (agantep USB-
WM-Bus, koHueHTpaTtop ACI10-050 u T.n.).
B npnbope peanusoBaH pexum T1: pacxogomep paboTtaeT TONbKO
Ha nepepadvy 6e3 3anpocoB OT ycTpoucTBa cbopa AaHHbIX. [epuogmny-
HOCTb nepefayv — 16 cekyHA, Hecyuwlasa Yactota — 868 MITu,.
B kaxxgown nocbinike nepepaetca Wireless M-Bus naeHTtudukatop, B
KOTOPbIN BXOOUT CEPUNHBIN HOMEpP pacxodomepa, No KOTOpoMy onpene-
ngeTcs, OT kakoro npubopa yyeta (OT kakoro notpebutens / aboHeHTa)
nonyveHbl aHHbIE.
1.5.5.5. RF-nHTepgenc no npotokony LoRaWAN
RF-nHtepdenc no npotokony LoRaWAN ¢ ycTaHOBREHHOW Nepuo-
ANYHOCTBLIO OTNpaBnsieT AaHHble Ha 6a3oByl0 cTaHuuio (cnocob akTusa-
umnsa npudopa — ABP, nuoo OTAA) B yacToTHOM ananasoHe RU8B6S.
CTpykTypa Tenerpammbl NnpMBeaeHa Ha cante www.vzljot.ru.

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

1.5.5.6. TpaHcnoHaep 6nvxkHero paanyca aenctemst NFC

Pacxogomep ocHawaetca NFC-MeTKoW, ycTaHaBnMBaeMoW Ha Mo-
Ayne vHAWKaumMm, 4To MO3BONSIET MNPOU3BOAUTL CUMTbIBAHME TEKYLLMX
N3MepEHHbIX 3HAYEeHU pacxofa U HacTpoeyHou UHdopMaUuKn, ans Yero
Heobxoaum cmapTdoH Ha 6ase Android, noagepXnBatoLLMN TEXHONOIMIO
KOMMYyHUuKaumm 6nmkHero nons (NFC).

MporpammHoe obecnedeHne «Monutop YPCB-311» ans onepauwm-
OHHOM cuctembl Android gocTynHo Ha cante www.vzljot.ru. NMogpobHoe
onucaHne wucnonb3oBaHna TexHonormn NFC gna ceBsasum ¢ npubopom
npuBeaeHo B pasgerne 6 HacTosLWEero pykoBOACTBA NO SKCMnyaTauunu.

1.5.5.7. YHuBepcanbHbI BbIXOS,.

Pacxogomep vmeeT ranbBaHUYECKM He pas3BA3aHHbIA yHMBepcasib-
HbI/ BbIXO4, KOTOPbIN MOXET paboTaTb B YHACTOTHOM, UMMYMbCHOM U f0-
rMYeCKoOM pexumax.

HasHadeHns yHMBepcanbHOro BbIXxo4a, pexumbl paboTtbl, napameT-
pbl BbIXOOHbIX CUrHanoB, a Takke OTKMAYeHWe Bbixoda 3adarTcs Mnpo-
rPaMMHbIMU yCTaHOBKaMu. BO3MOXHble 3HayYeHUs1 YyCTaHOBOK ANis pas-
NNYHBIX PeXMMOB paboThl NpueeaeHbl B Tabn.B.4 MpunoxeHus B.

Cxema OKOHEYHOro kackaga BbIxoda M onucaHue ero paboTbl npu-
BedeHbl B NpunoxeHun b.

4 B yacTtoTHOM pexume paboTbl Ha OTKPbITbIA BbIXOL BblOAETCHA
UMMyNbCHas MOCNeAoBaTeNbHOCTL TUMA «MeaHap», YacTtoTa cnefoBa-
HUA KOTOPOW MpOnopuUMOHarbHa TekyweMy 3HadeHuio pacxoga. Bos-
MOXHO MacwwTabupoBaHne paboTbl YaCTOTHOrO BbiIxoda MNyTEM MpPO-
rPaMMHOMN YCTAHOBKM 3HAY€HUA MakCMMarnbHOW 4acTOTbl paboTbl BbIXO-
Aa MakcumanbHasa 4actota, NuMbo koadduumeHTa npeobpasoBaHuUs
Bbixoga Koadh. npeobpa3zoBaHus, a Takke HUKHErO U BEPXHEro nopo-
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roBbIX 3Ha4YeHun pacxoga Hmxuun nopor Q n BepxHuu nopor Q, cooT-
BeTCTBYHOLWMX YacToTe crnenosaHms 0 'y n makcmmanbHOW 4actoTe Co-
OTBETCTBEHHO.

MakcnmanbHO BO3MOXHOe 3HayeHue napameTpa MakcumanbHas
yactoTta — 1000 'y B pexmme HACTPOMKA n 10 'y B pexumax PABO-
TA n CEPBUC.

MapameTp ABapuiHaa YactoTa — 4YacToTa cnefoBaHUS UMMNYMbC-
HOW nocnepgosatenbHocTn (He 6onee 10 u), koTopas 6yaet opmumpo-
BaTbCHA Ha BbIXO4E B Clnyyae, ecnn namepeHHoe 3HayYeHue pacxoja npe-
BbllaeT 3Ha4veHne Qmax 4ns gaHHoro DN pacxogomepa. 3agaHHoOe 3Ha-
yeHne napameTpa ABapuMHas YacToTa [OMKHO OblTb HE MeHblue 3a-
AAHHOro 3HavyeHus napameTpa MakcumanbHaa vyacrtoTta. [1nsa oTknoye-
HUSA PYHKUMN POPMUMPOBAHNS Ha BbIXOAE aBapUMHOW 4YacToTbl HEOOXO-
AMMO 3a4aTb 3HavyeHne napameTpa ABapunHasa vyacrtoTta, pasHoe 0 L.

€ B viMnynbCHOM pexnme paboTbl HA OTKPbITbIA BbIXOS, KaXayHo ce-
KyHOY BblOaeTCs nayka MMMNyrbCOB, KOMYECTBO KOTOPLIX C Y4E€TOM Na-
pameTpa Bec mmnynbca COOTBETCTBYET 3Ha4YeHUO obbema, U3MepeH-
HOMY 3a npegblaywyto cekyHay. MakcmmanbHO BO3MOXHasi 4acTtoTa
crnegoBaHMs MMNYNbCOB B nadke Tuna «meangp» — 1000 My B pexunme
HACTPOWKA 1 10 'y B pexxumax PABOTA n CEPBUC.

€ [1na npaBunbHon paboTbl YHMBEPCANbHOIO BbIXO4Aa B pacxopno-
Mepe NpeaycMoTpeHa npoueaypa aBToMaTUYECKOro pacyeTa napameTpa
Koad. npeoGpasoBaHua (Mmn/m3) B 4acTOTHOM pexume U napameTpa
Bec umnynbkca (M3/umn) B UMNYNbCHOM pPeXuMe.

PacuyeT napameTtpa Koach. npeobpaszoBaHusa npoms3BoauTcs no 3a-
AaHHbIM Monb3oBaTeneM 3HavyeHusiM napameTpoB HwxkHun nopor Q,
BepxHuu nopor Q n MakcumanbHas 4acToTa, pacyeTt napameTpa Bec
MMnynbca — No 3agaHHbiM 3HadeHusm BepxHun nopor Q u lMNepuop
MMnynbca B JMana3soHe:

- oT 1 oo 1000 mc — ansa pexuma HACTPOWIKA;

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

4 B normyeckom pexvme Ha BbIXOAE Hanuumio cobbiTvs (Mnn ero
onpeaenieHHOMY COCTOSIHUIO) COOTBETCTBYET OAWH YPOBEHb 3reKTpuye-
CKOro curHana Ha BbIxode, a OTCYTCTBUIO CODbITUSA (MMM MHOMY €ero Cco-
CTOSIHUIO) — OAPYrov ypOBEHb CUrHana.

lMporpaMmmHO gns BbIxoda B fOOOM pexume paboTbl YCTaHOBKOM
3HayeHus Bbicokun nnn Hu3knm 3agaeTtcs akTMBHLIN YPOBEHL CUrHana
(AKTUBHBIN YPOBEHb), T.€. YPOBEHb CUrHana, COOTBETCTBYIOLMIN HamNu-
4YMK MMNynbca (CobbITUA). DNeKTpudeckme napameTpbl YPOBHEN CUrHana
ykasaHbl B [1punoxeHum b.

BHUMAHME! Tllpu pabome pacxodomepa e cocmaee mensio-
cyemyukoe «B3JIET TCP-M» pekomeHAyemcsi ucrosib3oeamb UM-
nynbCHbIU pexXum pabomsi yHUeepcanbHO20 8bix0o0a.

Mpwn BbINyCcKe M3 NPOM3BOACTBA YCTaHaBNMBAKOTCA TUMOBbLIE 3HAYe-
HUA NapamMeTpoB paboTbl YHMBEPCANbHOIO BbIXOAA: TUM — UMMYIIbCHbIN,
pexum paboTbl — NAacCMBHbIA, BEC MMNynbca — B 3aBucumoctn ot DN
pacxogomepa B COOTBETCTBUM C Tabn.2.
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1.5.5.8. Jlornyeckuni BbIXon,

Pacxogomep UMeeT ranbBaHUYeCKM He pas3Bsi3aHHbIA FI0rMYecKuii
Bbixod. PexvMbl paboTbl, NnapameTpbl U 3MeKTpUYeckne XapakTepucTuku
NOTNYECKOro BbIXO4A aHarnorMyHbl pexumam paboTbl, napameTpam W
3MNEKTPUYECKUM XapaKTePUCTMKaM YHMBepcasribHOro Bbixoda B fornye-
CKOM pexume.

1.6. KOHCTpyKUUA pacxogomepa

1.6.1.

1.6.2.

1.6.3.

1.6.4.

1.6.5.

1.6.6.

MepBnYHLIM NpeobpasoBaTenlb pacxofa U BTOPUYHbBIA U3MEPUTESbHBIN
npeobpasoBaTernb COCTaBMAT eQUHYI0 KOHCTPYKLMIO pacxogomepa (CM.
puc.A.1 MNpunoxenus A).

MameputenbHbin yyactok (1Y) nepBryHOro npeobpasoBaTens mnsro-
ToBNeH n3 metanna. Ha topuax MY npueapeHbl riaHubl ANS CTbIKOBKA C
OTBETHbIMU (pnaHuamun TpybonpoBoaa.

Mcnonbayemble B pacxogomMmepe BpesHble NMOA MMeT LMnNnMHapUYeckyto
dopmy, B Topue NMNI3A HaxoanTcs nanyyarowasi NNOCKOCTb B BUAE AUCKA.
[MpeobpasoBaTenn ycTaHaBNMBaKOTCA B U3MEPUTESTbHBIN Y4aCTOK Taknm
obpa3om, 4YTO uanyyawwasa nockoctb NOA KOHTaAKTUPYeT C KOHTPOMu-
pyemon xungkocTtblo. lNoctaBnsemsle B coctase [ NM3A paccuntaHbl Ha
AasneHve go 2,5 MlMa.

M3A n BTOpMYHLIN NpeobpasoBaTenlb COEANHATCA Mexay cobon kabe-
namn ceasu. [nga 3awmuTbl kabenen oT o6pbiBa OHM 3aKpbiTbl cneunanb-
HbIMW KOXXyXaMMU.

BTopuyHbIn npeobpasoBaTenb ycTaHaBnMBaeTCA HENoCpPeACTBEHHO Ha
n3mepuTenbHbIA y4acTok pacxogomepa. lNnata moaynst o6paboTkun pas-
MeLlaeTca B Koprnyce BTOPUYHOrO npeobpasoBaTens, a nnata mogyns
nHOMKaumMm (Npu ee Hanmyum B UcnonHeHum IP67) ¢ nHankaTtopom, KHomM-
ko 1 NFC-uHTepcencom — B npo3payHon Kpbiwke Bl (nuueson naHe-
nn). Mexay cobon OHM COeaUHAKTCA CUrHanbHbIM LWNENdOM.

BBoa kabens nuTaHna n curHanbHbIX kKabenewn ocyllecTBNAeTCa ye-
pe3 aBa kabernbHbIX repMoBBoga Tunopasmepa Pg7, npegHasHayYeHHbIX
Ana kabenewm Kpyrrnoro cevyeHus HapyxHbiM gnameTtpom ot 3,0 go 6,5
MM.

BTopnyHbin npeobpasoBaTenb pacxogoOMeEpPOB CO CTEMEHbIO 3allnThl
IP68 nocne MoHTaxa kabena nHTepdenca n yHuBepcasibHOro BbIXoAa
MOMHOCTbIO 3anunBaeTcs KomnayHaoM. KoHcTpykuusa npubopa Hepasbop-
Hasi.

BHewHun BMA pacxogomepa MOXET OTfMyaTbCs OT NPUBESEHHOrO B
MpunoxeHun A 6e3 n3aMeHeHns1 IKCnNyaTauNoHHbIX U METPONOMMYECKMX
XapaKTepUCTUK.
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1.7. MapkupoBKa n nnombupoBaHue

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

HauMeHoBaHMe pacxo4oMepa, TOBapHbI 3HaK M3rOTOBUTENS, 3HakK
YTBEPXOEHMS TUNA CpPeAcTBa WM3MEpPEHMs, a Takke 3HaK OCHaLLeHWs
NFC-meTkon. Kpome 3TOro, Ha OTAENbHbIX LWWMbAMKAX MapKupyeTcs
MakcMMarnbHas TemnepaTtypa M3MepPSiEMOW >XUOKOCTU, HanpsbkeHue nu-
TaHusa 1 Tunopasmep (DN) pacxogomepa.

Puc.3. Bua MmapkupoBKM Ha nuueBOn NaHenun pacxogomepa.

1.7.2.

1.7.3.

Ha Topue kopnyca Bl mapkmpoBaH repmoBBoA kabens nutaHnsa =24
B (puc.A.1). Ha npoTMBONONOXHOM TOpLUe Kopryca 3akpenseH WnIbauK
C 3aBOCKMM HOMEPOM pacxogomepa.

Ha nepsuyHOM npeobpasoBaTenie CTpPerikon yKasblBaeTCsl Hanpas-
NeHne «nNpAMOoro» MOToKa XWAOKOCTWU, a Takke Mapkupyetca DN pacxo-
Aomepa n MmakcumarnbHoe fasrieHue B Tpybonposoge PN (puc.A.1).
lMocne noBepkn pacxogomMmepa NnomoupyeTcsa KOHTakTHasa napa J1 pas-
peleHna moamdukaunmn kanmbpoBOYHbIX NapaMeTpoB. Takke nnomoéu-
PYKOTCSA BUHTbI KPEnieHns 3alMTHON KPbIWKN MOAynst 06paboTkn nnom-
6on 3aBoga-nsrotosutens (puc.A.3).

KoHTakTHaa napa J2 paspelueHus moamdukaumm cepBUCHBIX napameT-
poOB MOXeT OblTb ONNIoMOGMpoBaHa Nocrie NpoBeaeHUs NyCKOHaNag04HbIX
paboT (puc.A.3).

Kpome TOro, Anga 3awuTbl OT HECAHKLUMOHWPOBAHHOIO AO0CTyna npu
TPaHCNOPTMPOBKE, XPaHEHUM UMK 3KCNyaTtaumm MoxeT ObiTb onnombu-
poBaHa Kpblllka BTOPUYHOro npeobpasoBaTens ABYMSA HaBECHbIMU
nnombamu (puc.A.2).
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2. ICNOJNb30OBAHUE NO HASHAYEHUIO

2.1. 3kcnnyaTauMoHHbIe OorpaHu4YeHuns

2.1.1. OkcnnyaTaums pacxogomMepa A0oShKHa Mpomn3BOAUTLCA B YCIOBUSAX BO3-

2.1.2.

2.1.3.

2.1.4.

2.1.5.

2.1.6.

2.1.7.

AENCTBYOWNX (PaKTOPOB W NapamMeTpoB KOHTPONMPYeMOW cpefbl, He
NpeBbILWALLMX OMNYCTUMbIX 3HAYEHUIN, OrOBOPEHHBIX B 3KCMNyaTaumoH-
HOW OOKyMEeHTauuu.

Pacxogomep MOXeT yCcTaHaBNMBaATbCs B BepPTUKarNbHbIN, rOPU3OHTasb-
HbIA UM HAKMNOHHbLIN TPybGoNpoBOA.

ToyHasa n HagexHaa paboTta pacxogomepa obecneynBaeTca Npw BbINO-
HeHun B MecTe yctaHoBku [l cnegyowmx ycrnosun:

AaBreHue XnaKkocTn B TpybonpoBoAe U pexnMbl €ro akcnayaTauum umc-
KntoyatoT rasoobpasoBaHne n/unu ckonneHue rasa (Bosgyxa);
BHYyTpeHHM obbem WY B npouecce paboTbl gormkeH 6bITb BeCb 3anosi-
HEH XXNOKOCTbIO;

Hanuums B TpybonpoBoge A0 M nocrne pacxogomMepa NPsSMONIMHENHbIX
y4yacTkoB cooTBeTcTBYyoWwen anuHbl ¢ DN, paBHbiM DN nameputensHoro
yyacTtka. [MpsaMonuHerHble y4acTKM He AOSMKHbl coaepXaTb YCTPOMWCTB
NN 3NIEMEHTOB KOHCTPYKLMMW, BbI3bIBAKOLLMX U3MEHEHME CTPYKTYpPbI Mo-
TOKa >XUAKOCTMW.

Tun 1 coctaB KOHTPONUPYEMOW XMUAKOCTU (Hannuve n KOHUeHTpauus
B3BECEW, NMOCTOPOHHUX XNOKOCTEN U T.M.), PeXUM paboTbl N COCTOAHME
Tpybonposoaa He AOMKHbI NMPUBOAUTL K MOSABNEHUIO KOPPO3UN U/UIn OT-
NOXEHUN, BnUSALWMX Ha paboTocnocoBHOCTbL M MeTporiornyeckme xa-
paKkTEPUCTMKN pacxogomepa.

MoHTax pacxogomepa Ha o6bekTe JomKeH ObiTb BbINOMHEH B COOTBET-
cTBUM C pa3genom «MoHTax pacxogoMmepa» HacTosLWEero pykoBoacTea.
MonHuesawmrta obbekta pasmeLLeHms npmubopa, BbINONIHEHHAA B COOT-
BeTCTBUN C «/HCTpyKUMen no yCTPOMCTBY MOSHME3aALNTbl 34aHUKn, Co-
OPY)XEHUM U NPOMbIWSIEHHbIX KOMMYHUKauun» CO153-34.21.122-2003,
npepoxpaHaeT npubop OT BbIxOAa M3 CTPOS NPWU HanmMyYUM MOSHUEBBIX
pas3psiaoB..

TpeboBaHWs K yCNnoBUsAM aKcnnyaTaumm u BbiIbopy Mecta MOHTaxa, npu-
Be[leHHble B HACTOsLLEN 3KCnnyaTaumoHHON AOKYMEHTauun, y4ynTbiBaoT
Hanbonee TUNNYHLIE (PakToOpbI, BNUSOLWME Ha paboTy pacxogomMmepa.

Ha obbekTte akcnnyaTauum MoOryT CyLlecTBOBaTb UMW BO3HWKHYTbL B
npouecce ero akcnryataumm paktopbl, He noggarwowmecs npeasapu-
TEernbHOMY MPOrHO3Yy, OLEHKE UIM NPOBEpPKE U KOTOpble NMPOW3BOAUTENb
He MOor y4ecTb npu paspaboTke.

B cny4yae npossneHna nogobHbIX hakTopoB crnefyeT YCTpaHUTb MX
UNU HaNTU WHOE MECTO 3JKCnnyaTtauuu, rae AaHHble akTopbl OTCYT-
CTBYIOT UIM HE OKa3bIBaKOT BNUAHUA Ha paboTy nsgenus.
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2.2. Mepbl 6e30nacHOCTU

221

2.2.2.

2.2.3.

2.2.4.

2.2.5.

. K paboTte ¢ pacxogomepom ponyckaetca obCcryxuBatoLwwmin nepcoHan,

N3YyYMBLUNIA OOKYMEHTaUMIo Ha u3genve.

Mpn paboTte ¢ pacxogoMepom AOSKHbl cobntogatbes «lMpaBuna TexHu-

YECKOW 3JKcnnyaTauum 9feKTpoyCTaHOBOK noTpebutenen» un «MexoT-

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

nnyaTaumm 3NeKTpoyCTaHOBOKY.

Mpn npoBegeHun paboT C pacxoAoMePOM OnacHbIMU hakTopammn SABNSA-

toTCS:

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

- Temnepartypa xuagkoctun (go 160 °C);

- fasneHue B Tpybonposoae (ao 2,5 Mla);

- Opyrne onacHble akTopbl, CBsA3aHHbIE C NpodunemM n cneundunkon obb-

eKTa, rae aKCnnyaTmpyeTcs pacxogomep.

Mpn oBHapyXeHUn BHELLHUX NOBPEXAEHUNn Npnbopa nnu kabenen cesasn

cnegyeT OTKNIOYUTL NPUBOP OO0 BbIACHEHWUS CNELMannucToM BO3MOXHO-

CTWN JanbHeunLwen aKcnyaTaumn.

B npouecce paboT no MOHTaxy, NyckoOHanagke Uin pemMoHTYy pacxopno-

Mepa 3anpeLiaeTcs:

NPOV3BOAUTL MOAKIMOYEHUSA K pacXO4OMepy, MEPEKITYEHNA PEXMMOB

paboTbl NPY BKMIOYEHHOM MUTaHUW;

NpoM3BOAMTbL AEMOHTaX pacxogomepa u3 TpybonpoBoga A0 MNOSTHOMO

CHATUA OaBneHust Ha yyacTke TpybonpoBoaa, rge npoussogaTcs pabo-

Thl;

NCNonb30BaThb ANEKTPONPMOOpPbl N ANEKTPOMHCTPYMEHTbI 6€e3 nogknoye-

HUS MX KOPMNYCOB K Maructpanu 3alMTHOro 3a3eMrieHus, a Takke WUcC-

Nonb30oBaTb NepevncrieHHble YCTPONCTBA B HEMCMPABHOM COCTOSIHUN.

5
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3. MOHTAX PACXOOOMEPA

3.1. TpaHcnopTMpoOBKa

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

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

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

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

B mecte ycraHoBku [ gorkHel cobrnogatbeca cnegyowme ycno-
BUS:

- JABreHMEe XUOKOCTU U peXnMbl IKCnnyaTaumm Tpybonposoaga ucknova-
0T rasoobpasoBaHune n/unu ckonneHue rasa (Bosgyxa);

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

- OTCYTCTBYHOT, MO0 MUHUMATNbHbI NyNbCaLUN N 3aBUXPEHNS XKNOKOCTW.

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

Puc.4. PekomeHayemble mecta yctaHoBkuM MMM pacxogomepa.

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

BHUMAHMUE! Heobxodumo credumb 3a UCMPaBHOCMbLIO 603-
dywHozo knanaHa. KoppekmHasi paboma pacxodomepa 803MOXXHaA
mosibKO npu omcymcmaeuu eo3dyxa eHympu rnpomoyYyHol Yyacmu.
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3.2.2. Pa3HOCTb BHYTPEHHUX AnameTpoB TpybonpoBoga M M3MEPUTESNbHOMO
ydacTtka [ B MecTax CTbIKOBKM He fofmkHa npesbiwaTtb 0,05-DN.

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

Puc.5. PekomeHayemblie nonoxeHus NMNI3A npu yctaHoBKe pacxoaomepa.

3.3. TpeboBaHusA K ANMHE NPAMOSIMHENHbIX Y4aCTKOB

3.3.1. Ina HopmanbHou paboTbl pacxogomepa Ao u nocne MN3A AomKHbI ObiTb
NPAMONIMHENHbIE y4acTku TpybonpoBoga COOTBETCTBYHOLWEN AfMUHbI C
DN, paBHbiM DN [N, MuHMManbHble 3Ha4YeHNA OTHOCUTENbHOW ASNUHbI
NPAMOMMHENHBIX Y4aCTKOB AN pasfuyHbIX BUOOB rMApaBin4ecKkoro co-
NpoOTUBNEHMS NpuBeaeHbl B Tabn.l.1 npunoxeHus I
[AnvHa npsmonnHenHoro yyactka L (Mm) onpegenseTcs no gopmy-
ne:
L=N-DN,
roe N — oTHocuTenbHasa AfivHa, BblpaxeHHaa konuyectsom DN v ykasah-
Haa B Tabn.l.1;

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

BHUMAHME! lNpu usmepeHuu pacxoda peeepcusHO20 MOMOKa
M3A siensiromcsi nepebIMU MO NMOMOKY U OJIUHbI MPSMOJIUHEUHbIX
y4Yacmkoe OOJKHbI onpeodenisimbcsi, UCX005 U3 3MO20 MOJIOKEHUSI.

Ecnn Ha o6bekTe MOHTaxa He obecneumBaloTCa OfMHbBI NPSIMONU-
HENHbIX Y4aCTKOB, yKa3aHHble B [MpunoxeHuu [, TO BO3MOXHO nposeae-
Hne obcnepoBaHns obbekTa ana paspaboTkn MHAMBUAYANbHON MeToau-

KW BbINOMHEHNSA N3MEPEHUIA C y4eTOM 0COBEHHOCTEN AaHHOro oobekTa.
3.3.2. nviHbl NPAMOJSIMHENHbIX YY4aCTKOB 4S5 MMApaBfiM4eCcKoro conpoTnsIieHns
BMaga «TepmonpeobpasoBaTenb COMPOTMBIEHNA B 3aWUTHOW [UMb3E»
onpeaensanTca no ABYM MNOCMAedHUM CTpokam Tabnuy npunoxeHus I

(anga 3arnyweHHON Bpe3ku) Npu BbIMNOMHEHMM yKa3aHHOro B Tabnuuax
COOTHOLLEHUS:

Dt/ De> 0,1,
roe Dt — gnameTp 3aluMTHOW Mnnb3bl TEPMOCOMNPOTUBIEHNUS, MM;
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3.3.3.

3.3.4.

3.4.
3.4.1.

3.4.2.

3.4.3.

Ds — BHYTPEHHUI anameTp TpybonpoBoaa, MM.

Ecnn BbinonHsieTcsa cootHoweHne Dt / Ds < 0,1, TO Tepmonpeobpa-
30BaTeflb MOXHO HEe paccmaTpuBaTb Kak rmapaBfiMdeckoe cOonpoTuBe-
HKe.

Cyxatollee yCTPOMCTBO Buaa «avadparma» unm «conno BeHTypu», a
Takke nobasa 3agBMkka OTHOCATCA K BUAY MAPaBAMYECKOro ConpoTuB-
neHus, obosHayeHHoro B Tabnuuax lMpunoxeHusa [N kak perynupytoLlas
3aaBUXKa.

Mpn yctaHoBke B Tpybonposoa nepen nepBuYHbIM NpeobpasoBaTenem
ctpyesbinpamutens (MNpunoxeHue [1) BO3MOXHO COKpalleHWe OJSIHbI
npsAMOSIMHENHOro yyacTtka Ha Bxoge [l go aByx pas.

MoHTax Ha TpybonpoBoa

Mepen Hayanom paboT Ha TpybonpoBoAe B MeCTe YCTaHOBKM pacxoo-
Mepa yyacTku TpyD, KOTOpble MOryT OTKITOHUTBCA OT COOCHOrO MOSIoXe-
HWA nocne paspesaHus TpybonpoBoda, criegyeT 3akpenuTb XoMyTamu K
HEenoABWXXHbIM OropaMm.

BHUMAHMUE! [leped MoHmaxom pacxodomepa Heobxodumo

c/lumb XudKocmb U nepeKkpbimb y4acmok mpybonpoeoda, Ha Ko-
mopom 6ydym npoeodumbcsi MOHMaXKHble pabombil.
B BbiOpaHHOM MecTe 0CBOBGOXAEHHOIO OT XMAKOCTU TpybonpoBoaa Bbl-
pe3aeTcs y4acTOK HeobxoauMOoW ANuHbI, K KoHUaM Tpyd npuBapmuBaroTCs
OTBETHble (oriaHLbl COOTBETCTBYHOLIEro avameTpa. Capka dnaHueB ¢
TpybonpoBoaomM [ofmkHa ocyuwlectensatbcsd B cootBetctBum ¢ FTOCT
16037 «CoeamHeHus cBapHble cTanbHbiXx TpybonposBogos». [pu 3ToM
AOMMKHa obecneynmBaTbCsi COOCHOCTb W MapannenbHOCTb MIOCKOCTEN
donaHueB, Mexay KoTopbiMu ycTaHasnusaeTca [l pacxogomepa.

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

Pacxogomep yctaHaBnvBaeTcsi B TpyOOnNpoBoa, Npy 3TOM HanpaBrieHne
cTtpenku Ha [N gomkHO coBnagaTtb C HanpaBfeHWeM MoToKa UNKn npsi-
MbIM HanpaBrieHMeM Ansi PEBEPCMBHOIO NOTOKa.

CTbikn mexgy driaHuaMmm repMeTmM3npytoTCsl C NOMOLLbIO NPOKNaaok
n3 6e3acbecToBOro NapoHuTa.

BHUMAHMUE! Heo6xodumo obecrne4yumb COOCHOCMb MPOK/I1a00K
C eHympeHHuUM KaHasnowm [11, m.e. He QO/MKHO 6bIMmb Oaxke Yyacmuy-
HO20 rnepeKkpbimusi NMpPoknadkolu eHympeHHez20 kaHana [11. Ons
obecne4yeHuss COOCHOCMU MPOKIadoK 8 npouyecce ycmaHo8Ku pac-
xodomepa pekomeHOyemcsi ¢hukcupoeamb UX C MOMOWbIO Kilesi
nubo cepmemuka.

OTtBeTHble donaHubl MM 1 TpybonpoBoga crsarMatoTca 6Gontamu.

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

3AMPELJAETCA nogHuMaTtb pacxogomep 3a Koprnyc BTOPUYHOTO
npeobpasoBaTens.

KATEIOPUYECKU 3ATPELLJAETCA pemoHTnposaTb NM3A 13 MOH-
TaXHbIX NATPyOKOB.
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3.5.

3.5.1

3.5.2
3.5.3

3.5.4.

OneKkTpoMOHTaX pacxogomepa

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

He pekomeHayeTcst M3bbITOYHYIO YacTb kKabenen cBopaynBaTth KomnbLaMM.

Kabenun BHeLWWHNX CBA3EN 1 ceTeBOn Kaberib N0 BO3MOXHOCTU KpensaTcs K
cteHe. CeTeBor kabenb nNpoknaabiBaeTca oTaenbHo He onmke 30 cm oT
ocTanbHbIX kabenen. [nsa 3awmnTbl OT MEXAHMYECKUX MOBPEXOEHUN pe-
KOMeHAOyeTcsl Bce kabenu pasmelatb B MeTananM4yeckon unm nnacTuko-
Bon Tpybe (pykase).

HE [OIMYCKAETCHA npoknagbiBaTb CUrHanbHble kKabenn BHELIHMX

cBa3er BONM3N CMNOBBLIX Leneun, a npyu Hanninm aneKTpoMarHMTHbIX Mo-
MEX BbICOKOrO ypOBHS (Hanpumep, Npyv Hannymm TUPUCTOPHOrO peryrs-
Topa) 6e3 yknaakm ux B 3a3eMISIEHHbIX CTallbHbIX MeTannopykaBax umnm
Tpybax.
Mepen nogkntoveHnemM koHubl kabenen B cootBetcTBumM ¢ TOCT 23587
3auynarTca oT M3onauMM Ha anvHy 5 mm n obnyxmeatotcsa. Kabenwm
nponyckarTca yYepes kabenbHble BBOAbl BT 1 nogknoyarTcs K pasb-
€MaM B COOTBETCTBUM CO CXxeMoW, npuBeneHHon B NpunoxeHun b. Pac-
NonoXXeHne pasbeMOoB ykasaHo B [MpunoxeHun A.

NMPUMEYAHUME. TMMogknioveHne kabenen k Bl pacxogomepa Ha
obbekTe akcnnyaTaumMm Npou3BoaMTCA TONbKO And NnpubopoB co cTene-
Hbto 3awWnThl IP67. B pacxogomepe co cTeneHbto 3awuTbl IP68 kabenb
CBS3M NMOAKMN0YAEeTCs Ha NpeanpuAaTUN-n3roToBUTene.

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

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

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

nepen yCTaHOBKOW KpbIWKM Ha kopnyc Bl npoBeputb, YTOObI YNNOTHK-
Tenb pasmellancs B npegHa3HayeHHOM 151 HEero KomnbL,EeBOM nasy pas-
HOMEepHO 6e3 HaTSKEeHU 1 BbICTYNOB, a Takke He Bbinagan npu nepeso-
padnBaHnn KpblwKkKn. [lonyckaeTcs ans ukcaumm ynioTHATENS UCMOMb-
30BaTb CUITMKOHOBBLIV FrepMeTuK;

Kpbllwka Bl nocne yctaHOBKM OOMKHA OblTb HAAEXHO 3aTsAHyTa BUHTaAMU;

B KayecTBe kabenen nutaHnsa n ceBa3nm HeobxoanMMo NCMonb3oBaTh Kabe-
nn kpyrnoro ceyenunsa (Hanpumep, MKB3OB, KMM unu KCI1BI') ¢ Hapyx-
HbiM gnameTtpom oT 3,0 oo 6,5 mm; B oguH kabenbHbI BBOL 3aBOAUTCS
TONbKO OAUH Kabenb;

YNNOTHAKOLWME rankn kabenbHbIX BBOAOB AOMMKHbI ObITb HAAEXHO 3aTs-
HYTbl;

eCnn He ucnonb3yeTtca kabenb nNUTaHus unu nMHTepdenca, B COOTBET-
CTBYIOLLNIA KabenbHbIM BBOL AOIMKHA ObITb YCTAHOBIEHA 3arnyLuKa.
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Ana ncknioveHnss BO3MOXHOCTM MNonagaHnsa Kanatowlen BoAbl UIn
KOHAeHcaTa BHYTpb Bl uepes kabenbHble BBOALI HEOOXOAMMO MOLKIHO-
4nTb Kabenu c obpasoBaHuem Hucnagatowen U-obpasHon netTnu B Bep-
TUKanbHOM NNOCKOCTH (puc.6):

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

BHUMAHME! W3zzomoeumens HE HECET I'APAHTUWHbIX
OBA3ATEJIbCTB npu HeebinosiHeHUU mpeboeaHuli no obecneye-
HUIO 3asieJIeHHOU cmeneHu 3awumsl U Npu obHapyXeHuu npome-
Yyek yepe3 KkabesibHble 8800bI.

3.6. MOHTaX NCTOYHMUKA BTOPUYHOIoO NUTAHUA

3.6.1. Ina kpenneHna Ha obbekTe Ha 3agHen cteHke kopnyca VMBI (npu ero
HanM4ynmn) pacnonoXeHbl KPOHLWTENHbI AN ycTaHoBKM Ha DIN-pelike.

3.6.2. Beibop mecTta pasmelweHus VIBI onpegensieTca cnegyowmmm ycrnoBus-
MU

ONVHON BXOAHbIX N BbIXOOHbIX Kabenewu;

KaTeropnyecku He gornyckaetcs Hanndme kanatowero Ha MBI koHaeHca-
Ta, NMMBO XNOKOCTU C NPOXoAALMX TPyBoNnpoBOAOB;

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

He gonyckaeTtcsa pa3MelaTs MBI BONn3n nctovyHMKOB Tenna, Hanpumep,
ropsumx Tpyb6onpoBoaos;

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

- OTKMOYMTb BHELLHEE NUTaHMe pacxogomepa (Npu ero Hanmuyuu) B cre-
ayllen nocnegoBaTenbHOCTU: OTKNOYUTL anekTponutanue ot MBI, a
3aTeM OTKIYMTb kKabernb NMTaHus OT pacxogoMepa;

- NepekpbITb NoAady XUAKOCTU, y6eauTbecs B NOMIHOM OTCYTCTBUW AaBre-
HMS B TpyBonNpoBoAe M CrUTb KUOKOCTb;

- oTCOeaMHUTL noaxoasawmm k Bl kabenb cBA3w;
- JEMOHTMPOBATbL pacxo4oMep.

0
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4. BBO[ B 3KCINTYATALUIO

4.1. HacTtpounka nepen paborton

4.1.1. HacTtponka pacxogomMmepa un cuyntbiBaHue AaHHbIX B pexumax PABOTA n

4.1.2.

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

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

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

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

P

b

-

[E1 Monurop YPCB-311 sepous 3.7 [

] | |

w

Creremneie | Cepauc | Hacrpoiika vaC | Wamepenns | Apxuawi | Mapametper nporpam: \

Bepcua moHuTopa: 3.7

HacTpoika coeOMHEHMA. . |

HCTE[HDBMTb,u‘lpEISDpBElTb coefHHeHIe |

MapameTor Nporpatel

Anpec npu6opa 1
OxupnaHKue OTEETAa, MC 2000
Yucno nonuiTok 3anpoca |2

Puc.7. Bug Bknagku «lMapameTpbl nporpamMmbI»

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

na HaCTpOVIKM napameTpoB coegunHeHnA HeobXxoanMMoO HaxaTb

P
kHonky <HacTpoWka coeanHeHms>, nnbo kHonky ¥ (PepakTuposaHue
CBOWCTB COeauHeHus ¢ NpubopoM) B NIeBOM BEPXHEM YNy OKHa Mpo-

1
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rpammbl (puc.7). B nosesuswumca okHe MeHemxep HacTpoek (puc.8)
YCTaHOBUTb:

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

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

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

[ Menegxep HacTpoek - _— &11
Brifiop TpaHCNopTa: |F|S485 ﬂ
MNapareTpel TpaHCNOpT &
COM-nopr COME w | DMiaHWE OTEETA, MO W
CropocTe ofiMeHa, Gur/c m K.oNWYecTED NOETOPOE ’17
E &l oBEIR TaRAMaYT, MG ’207

[~ HWenonezosate DCOM

Mraa YO ANeHHOMD KOrNEOT 20

] 8 MpUMEHITE

Puc.8. OkHo «MeHemxep HacCTpoeK».

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

[ns ycTaHOBMNEHUs1 CBSA3M C pacXo[oMepoM HeobGXoauMO HaxaTb

KHOMKy * . (OTKpbITb KaHan cBA3W) B JIEBOM BEPXHEM YIy OKHa Npo-
rpammebl (puc.7). Npu ygayHoMm 3aBepLUEHMM onepaunn B CTPOKE, pacro-

NOXXEHHOW NpaBee KHOMKU "‘f, AOJIDKHBbI MOABUTLCA cooblleHns: Kanan
CBSI3n OTKPbIT 1 KoMaHAa BbinonHeHa ycnewHo. [py 3ToM KHoOMKa

i N3MEeHUT BUA Ha J 1 (3akpbITb kaHan ceaswn). lNMNocne ycnewHoro
coeauHeHust nepenTn Ha Bknagky Cucremusble (puc.9).

r -
=7 Monurop YPCB-311 sepcus 3.7 =) E

x A [P AHAN CBAZU OTKPLIT [78 00.20.08 [Komama BbINOAHEHA YCNeWwHo

CucremHbie |Cepsuc| Hacrpoiika Y3C| H3Mepemm! Apxuesl [ MapameTpbl NpOrpamMMbl

Mpouuntate
Pexum npuGopa: |CEPBMC
CepuitHuil HoMep: 1821589
CeTveBbie HACTPOMKK NpuGopa Tekyuee speMs u nata
Ceresoit anpec: h iJ ,m d
! | Cropocte o6Mena: 4800 :J' iJ 3anucare cCUCTEMHOE BpeMs l

Pexum nepesoaa  |Het nepesona v d

Crapr

\ O6HYNUTL apxuesl :Jv LJ
O6HYNUTL 06BEMB :l' 4

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

Ha Bknagke CUcTeMHble BO3MOXHA KOpPEKUUs NpuBopHOro Bpeme-
HW, HacTpolika napaMeTpoB CBSA3M N0 UHTEpPdeENcy, OOHYNeHne apxmBoB

2
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n 06bEeMOB, a TakKe YCTaHOBKa pexuma nepexoga Ha «3numHee» / «net-
Hee» BpeMmsi.

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

<
=] MonuTop YPCB-311 sepcus 3.7 Lﬂ%

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

Cucremubie  Cepeuc IHacrpoﬁxa V3C| M3Mepeva| Apxuaul MNapameTpol nporpaMMu]

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

YHueepcanbHbIi anxon| Noruueckuit eeixoa  HACTPOMKU MHAUKaUMK I

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

Puc.10. Bug Bknagku «CepBucy.

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

. Bbibop gaHHbIX NpoM3BOAUTCA YCTAHOBKOMW ranoyvkum B COOTBET-
CTBYIOLLIEM OKHE.

[na nepexoga K HacTpoevHbIM NapameTpam paboTbl yHUBEpCarbHO-
ro Bbixoga HeobxoanmMo Ha OOMNOMHUTENBHOM BKIaake YHUBepcanbHbIN
BbIXOJ, YCTaHOBUTb chnaxok © B cTpoke, cogepalleii HarMeHoBaHMe
pexuma paboTsl Bbixoaa (puc.11a n 116).

YHuBEpCanbHbIN BbIXOA | Noruyeckut esixon ] HacTpoiku uHAMKauu1 |
MpouutaTte
N [ Tun esixona MapameTpsi l
" OTtkNKYeH
 Norudeckui MakcuMansHas yactoTa, My 10 d I;aﬁ(on
= * Mo mMoaynwo

pu

. LM{MHH%CHL’M AsapuiiHas yactoTa. [y 10 d C MpsMoi

* HacToTHbIA " OBpaTHLINA
HuwxHuiA nopor Qun, M3/4 0,000 d B

AKTUBHbIN YpOBEHL d

" "Huskuin" BepxHuit nopor Qen, M3/u 0,000 d
Koadg. npeospazosanus, umn/m3  |800,000 d
Pacuet koagppuumeHta .. MEE |
Tekywas vactoTa, 'y 0,000 l Cron |

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

Mpouutate |

M ~Tunesixona
" OTKNKYEH

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

@« Mo Moaynio

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

" YactoTHeIi © OBpaTHbI

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

@ "BoicoKuit"

I

MapameTpbl I

6) UMNybCHbIU PeXxum

YuueepcansHelid Beixoa  [lOrMYecKuil Beixon I HacTpoiku uhaukaumu

MpouuTtate |

i ~Tun BLIXOAR
 OTKNKOYEH

VI3aMEHEHWE COCTOAHUA npu: I

O]

OBpaTtHoe HaNPaeNeHWe NoToKa

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

I Hanuuue BHeWHero NUTaHus

8) flo2udeckul pexxum

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

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

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

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

Cucrermuel Cepsuc| Hacrpoiika Y3C V3mepenus |Apxusu| MapameTpsl NporpamMMbl

] Cron |
Hamep Hakc HewTaTHbie cuTyauun
Pacxon CyMMapHbiK 06beM O Annaparnas neucnpasmocrs
,W N3N ,W M3 © Huzkoe Hanpsxexne 6arapen
© Her y3C
W niMuH W ] © Qqrek > Qmakc
" CkopocTb noToka, mjc | | O6beM V+ © nNpesbiwensne Qsn anst YB1
I-0,0008 W M3 © npumwkenne Qun ana YB1
Ckopoctb ¥3C. mjc [842— n
1498.9 O6bem V-

0.843 M3
842,63 F

O6uwee BpeMs Hapa6oTKuU

162:40:35 uMC

Bpems 6esaBapuitHOi pa6oTel

161:14:3 u:M:C

.

Puc.12. Bug Bknagku «M3amepeHusn».

4.1.5.

Tekyllee cocTosiHMe pacxogomepa (Hanuduve / oTCyTCTBME HewTaT-

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

)
=7 Mowurop YPCB-311 sepcus 3.7 [E=SREEE ™

> % lKaHan CBA3U OTKPLIT [?8.00.20.08 IKomaHaa BbINOAHEHA YCNewHo

Cucrenuuel Cepaucl Hacrpoiika Y3C| Wzmepenus ApXuBbl |napane'rpu nporpannul

Yacoeoi CYTouuw'll Mecswuuﬁ| XKypHan pex(umoal

Rara or:[05.05.2021 = po:[05.05.2021=  Mpownrars | Coxpanums apxe... |
Bpems or:|13:00:00 s no:ll4:00:00 .
[~ BulBoguTb 3anuck ¢ ownbkamn
[/Rpxua nonyyeH (ownbok: 1)
,u&mnmiﬂanlmeuamnaum [v+ w3 [v-. w3 [Hc [Boema HC |Boems napaborku |

Puc.13. Bua Bknagkn «ApxmBbli».

ApxuBHble AaHHble ByayT npeacTasneHbl B Buae Tabnuubl, kaxaas
CTpOKa KOTOPOM eCTb OTAeNbHad apxuBHas 3anncb. Takke apXMBHble
OaHHble MOoryT BbITb coxpaHeHbl B hann Ha xecTtkom gucke K nocne
HaxaTnsa KHoMNkM <CoxpaHUTb apxuB>.
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4.1.6. AHanorn4HbiM o6pasom Ha mMoHuTop K BbiIBOAUTCA OKHO XKypHan pe-

Xunmos (puc.14).

-
{=] Monurop YPCB-311 sepcun 3.7

=

> Yy I!\anan CBA3U OTKPLIT [78,00.20.08 IKomama BbINOAHEHA YCNEWHO

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

hlacosoﬁl CYTouuuﬁl Mecauuuﬁl XKypHan pexumoe

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

ApXHB NonyuyeH

NpounTats COXPaHHTb apXHE... |

| [V BbioauTb 3anuck ¢ owmnbkamn

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

Puc.14. Bupg okHa «XKypHan peXxumoB».

4.1.7. Npn HeoBXOOMMOCTM cO34aHusa ceTu nNpubopoB, 06bEAMHEHHbBIX MO WH-
Tepency RS-485, HacTporka napaMeTpoB CBA3M (ceTeBon agpec, Anu-
TENbHOCTb OXMAAHUA OTBETA, YUCMO MOMbITOK 3anpoca) NPou3BOAMTCSA
BO Bkrnagke MapameTpbl nporpammsbl (puc.15):

r
3 MonuTop YPCB-311 sepcus 3.7

up(E)

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

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

HacTporika coeauHeHus... |

YeraHoBUTH/pasopBaTh CORAUHEHUE |

MapaMeTpsl NporpaMMel

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

Puc.15. Bupg Bknagku «lMapameTpbl nporpamMmmbi».

4.1.8. MNapameTpsbl, MHONUMpyemble Ha Bknagke Hactponka Y3C, He JOCTYNHbI

ansa pegaktuposaHua B pexxumax CEPBUC n PABOTA.
4.1.9. lNocne 3aBepLUEHNSA HACTPOWKK pacxogomepa Heobxoanumo:

- 3aKpbITb KaHan cBsaA3u npubopa c MK, HaxkaB Ha KHOMKY ¢ 5 nesom

BEPXHEM Yyrny okHa nporpammbl « MoHuTop YPCB-311y;

BEepCanbHOro NPOCMOTPLLIMKE;
oTcoeaunHUTbL Kabernb CBA3M OT pacXxoAoMepa;

3aKkpbITb OKHO nporpaMmmbl «MoHuTop YPCB-311» 1 CTPOKY MEHIO YHU-

nepesectn npubop B pexnm PABOTA: CHATb NepeMblyKy C KOHTaKTHOM

napbl pa3peLlleHnd MOLWICbI/IKaU,I/II/I CepBUCHbIX NapamMeTpoOoB. KOHTaKTHyIO

napy onnombunpoBartb.

6
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4.2. NyckoHanago4vHble padoThbl

4.21

4.2.2.

4.2.3.

4.2.4.

. MyckoHanago4Hble paboTbl NPON3BOAATCSA NPeAcTaBUTENSMU OpraHu3a-
LMW, MMetoLLLEN NpaBo Ha NPoBeAeHNe yKa3aHHbIX paboT, nbo npeacra-
BUTENSMWN NPEeANpPUSATUA-U3rOTOBUTENS.

Mocne okoH4yaHua paboT No MOHTaxy pacxogomepa, TpybonpoBoa 3a-
NonHAEeTCA n3MepseMon Xuakocteto. MNMogknovaeTtca 6aTapes pacxono-
Mepa Unu BHeELHee nuTaHue, NPOU3BOANTCA MOAKMYEHNE pacxogome-
pa K KOMMNbIOTEPY N HACTPOWKa pacxo4oMepa B COOTBETCTBUM C yKa3aHU-
amn pasgena 4.1 Hactoswero P3.

Pacxogomep npu nepBoM BKIHOYEHUM UMK NOCNe ANUMTENbHOro nepepbl-
Ba B paboTe roToB K 3KcnnyaTaumm nocne:

- 30-MuHYyTHOM npoMbiBkKY 111 NOTOKOM XMOKOCTY;
- 30-MMHYTHOrO Nporpesa pacxogomepa.
Mpu BBOAE pacxogomepa B 3KCnnyaTaumio HeobxoanmMo NpoBepPUTb:

- NPaBWMbHOCTb MNOAKMIOYEHUS pacxo4oMepa U B3aUMOAEWCTBYIOLLEINO
obopynoBaHusi B COOTBETCTBMU C BblOpaHHOM CXEMOW COeAUHEHUs U
NOAKNIOYEHMS;

- COOTBETCTBME HaNpPsXXeHWs nuTaHusa pacxogomepa TpebyemMblM TexHU-
YECKUM XapakTepucTukam;

- NPaBUMNbHOCTb 3aaHHbIX PEXUMOB PaboTbl YHMBEPCASILHOIO U norunye-
CKOro BbIXO4OB pacxogomMepa.

lMocne npoBegeHUsA nyckoHanafoyHbIX paboT Ana 3awuTbl OT He-
CaHKUWOHUPOBAHHOIO [OCTyNa B npouecce akcnnyataumm MoxeT 6biTb
onniombuposaH kopnyc BI1.

4.3. Nopapok paboTbl

BBeaeHHbIM B aKcnnyataumio pacxogomep pabotaet HenpepbIBHO B
aBTOMaTU4eCKOM pexume. CunTbiBaHUE TeKylWMUX 3HaYeHUn unsmepse-
MbIX MapaMeTpoB MOXET ocyllecTBnaTbes nubo ¢ XKW pacxogomepa
(npwu ero Hannyuu), NMB0O No nocnegoBaTtenbHbIM MHTEpdencam RS-485,
M-Bus, RF-unTepdgencam no npotokonam Wireless M-Bus, LoRaWAN
nnu nHtepcency NFC.

7
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5. METOOUKA NMOBEPKH

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

MexxnoBepoyHbI HTepBan — 4 roga.

5.1. Onepauum nNpoBepKn

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

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

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

5.2. CpeacTtBa NoBepKun
5.2.1. lpu npoBeaeHUn NOBEPKN NPUMEHSIOTCA creytollee obopygoBaHue:
1) cpeacTBa U3MepeHnin N KOHTPOIS:

- yCTaHOBKa MOBepoOYHas Afi MOBEepkU MeToAOM Mu3MepeHust obbema
(pacxoga nnu maccbl) ¢ Npeaenom OTHOCUTENBHOW NMOrpeLlHoCTn He 6o-
nee 1/3 npegena gonyckaemon OTHOCUTENBbHOM MOrPEeLHOCTM pacxoao-
MEpOB;

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

- cekyHaomep;

- MaHomeTp, kn 0,4;

- repmomeTp NOCT 13646.

2) BcnomoraTtesnbHble YCTPOUCTBA:

- NepcoHasrbHbIN KOMMbKOTEP C YCTAHOBIIEHHOW ONEpauMoOHHON CUCTEMOWN
Windows XP u BblLwwe.

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

8
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5.2.3.

5.3.

5.4.
5.4.1.

54.2.

5.5.

5.6.
5.6.1.

TepUCTMKaMU, 4OCTATOUHbIMU Afsi NOSyYeHUst JOCTOBEPHOro pesynbTaTa
NOBEPKMW.

Bce cpeactBa uaMepeHus AOMKHbl ObiTb MOBEPEHbI U UMETb OENCTBYHO-
LMe cBMOETENbCTBA O MOBEPKE, OTMETKM O MOBEPKE B nacrnoptax unwu
OTTUCKUN MOBEPUTENbHBIX KNEeNM.

Tpeb6oBaHuA K KBanudukaumm nosepurtenemn

K npoBegeHunto namepeHun npu nosepke n obpaboTtke pesynbTaToB
N3MepeHnn OonyckarTca Nuua, atTecToBaHHble B KavyecTBe noBepuTe-
N8, U3yYmBLUME OOKYMEHTALUMIO Ha pacxogoMep 1 CpeacTBa MX NOBEPKM,
nmeroLmne onbIT NOBEPKN CPeacTB U3MepeHun pacxona, obbema Xuako-
CTMW, a TakKe npoweLlumne NHCTPYKTaX No TexHuke 6e3onacHoCcTu B ycTa-
HOBMEHHOM MOpsaKe.
TpeboBaHusa 6e3onacHOCTH
Mpn npoBeaeHUn NOBepPKN OOIMKHbLI cobnogaTecsa TpeboBaHua 6esonac-
HOCTU B cooTBeTCcTBUM C «[lpaBunamm TexXHUYECKOW IKChnyaTauun
9NEeKTPOYCTaHOBOK noTpebutenamm» n «MexoTpacneBbiMn npaBunamm
no oxpaHe Tpyaa (MNpasuna 6e3onacHOCTM) Npu aKcnyaTaumm 3NeKTpo-
YCTaHOBOKY.
Mpn paboTte ¢ nameputensHeiMK Npubopamu U BCrnomoraTenbHbIM 000-
pyaoBaHMEM OOMMKHbI cobnogaTbea TpeboBaHus 6e3onacHOCTU, OroBO-
PEHHbIE B COOTBETCTBYIOLUMX TEXHUYECKMX OMUCAHMAX U PYKOBOLCTBAX
no aKcnnyaTaumm npumMeHsemMblX Npubopos.
YcnoBusi npoBegeHUs NOBEpPKU

Mpn npoBeaeHMN MOBEPKM OOSMKHBbI OblTb COBMIOAEHbI crieayroLme
yCroBUSi:

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

NMPUMEYAHWE. [onyckaeTcs BbINOMHEHME MOBEPKM B paboumx
YCIOBMSIX 9KCnyaTauum pacxogomepa npu cobniogeHnn tpebosaHuin K
YyCNoBWUSAM 3KCnnyaTaumm noBepoYHoro obopyaoBaHus.

[Ans obecnevyeHnss BO3MOXHOCTWU BbIMNOMHEHUSA MOBEPKM HA MecCTe
aKcnnyaTauumn pacxogomepa MOHTaX y3na yyeta OOSPKEH BbINOMHATLCSA
¢ 6annacHbIM TpybonpoBOAOM.

NMoaroroBkKa K npoBeaeHuUIo NOBEpPKH

I'Iepep, npoeegeHnem rnoBepkn OOJTKHbI ObITb BbINOSTHEHbI cnegywwine
noaroToBuTEsbHbIE pa6OTbIZ

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

npoBepka Hanuuus AencTBYIOLWMX CBUMOETENbCTB (OTMETOK) O NoBepke
NCMONb3yeMbIX CPEACTB U3MEPEHWN;

nposepka cobntogeHnst ycnosumn n.5.5;

NpOBEpKAa HaNM4Msa Ha pacxogoMepe 3TUKETKM C TOBApHbIM 3HAaKOM M3ro-
ToBUTENS — PprpMbl «B3JNET»;

9

// B3/NET



5.6.2.

5.7
5.7.1

5.7.2.

5.7.3.

- NPOBEpPKA Hann4yMs nacnopta Ha NoBEpPSAEMbI pacxoaoMep U COOTBET-
CTBUSA KOMMMEKTHOCTM U MapKMPOBKU pacxofoMepa, YkasaHHbIM B nac-
nopre;

- NOAroToBKa K paboTe noBepsemMoro pacxogomepa, CpeacTB UsMepeHui n

BCMOMOraTenbHbIX YCTPONCTB, BXOOSALWNX B COCTaB NOBEPOYHOro obopy-

[0BaHUs, B COOTBETCTBMM C X JOKYMEHTaLMEN.

Mepen npoBegeHnem onpoboBaHWs U NOBEPKM cobMpaeTcs cxema B Co-

oTBeTcTBMU C puc.E.1.

. MpoBeaeHne noBepkun

. BHewwHnn ocmoTp

Mpy npoBedeHWN BHELWHEro ocMoTpa LOMKHO OblTb YCTAHOBMEHO
COOTBETCTBME BHELUHErNO BMAa pacxogomMmepa cnegyowmm tpeboBaHmaMm:

- Ha pacxogoMepe A0MMKeH ObITb Yka3aH 3aBOACKOW HOMEP;

- Ha pacxogomepe He LOMKHO OblTb MexXaHU4eCKUX MOBPEeXOAeHUNn 1 ae-

(PEKTOB MOKPbITUA, NPENSTCTBYIOLWMX YTEHUIO HAONUCENW U CHATUIO OT-

CYETOB MO MHAMKATOPY.

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

OnpoboBaHune pacxogomepa

OnpoboBaHune BbIMOMHAETCA C LENbl YCTaHOBMEHMst paboTtocno-
cobHocTn pacxogomepa. OnpoboBaHue ponyckaetca npoBoauTb 6e3
NPUCYTCTBUSA NOBEPUTENS.

OnpoboBaHne pacxogomepa npou3BOaUTCS METOAOM Mponycka
XMOKOCTWN Ha NOBEPOYHOM YCTaHOBKE.

M3meHss pacxod, NpoBepuTb HanuuMe UHOUKaUUU U3MepsieMbiX U
KOHTPONMMpYyeMbIX NapamMeTpoB Ha MHAMKATOpe pacxogomepa, Hanudue
KOMMYHMKALMOHHON CBA3M MO RS-Bbixo4y C NepcoHanbHbIM KOMMbOTE-
POM, Hann4ne curHanoB Ha MHPOPMALMOHHBIX BbIXOAAX.

Mo pesynbTatam onpoboBaHUA genaeTcst OTMETKa O COOTBETCTBUM B
npoTokone (Mpunoxexwne E).

MoaTBepxaeHne COOTBETCTBUSA NPOrpaMMHOro obecneveHms

Onepauus «lNoareepxgeHne COOTBETCTBMS MporpammMmHoro obecne-
YeHus» BKIOYaeT:

- onpegernieHne MAEHTUPUKALNMOHHOIO HaMMEHOBaHWUS MPOrpaMMHOro
obecneyenus;

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

- onpegeneHve ungpoBoro naeHTUgukaTopa (KOHTPONBHOM CYMMbl UC-
MOMNHAEMOro Kkoga) NporpamMmmMHoOro obecneyeHus.

MponssoguTcs BKOYeHWe pacxogomepa. llocne nogayn nuTaHua
BCTpoeHHOe nporpammHoe obecneyeHune (10O) pacxogomepa BbINONHAET
PS4 cCamoLMarHOCTUYECKUX MPOBEPOK, B TOM YUCIe NPOBEPKY LENOCTHO-
CTM KOHQUIypaLMOHHbIX AAHHbIX U HEM3MEHHOCTU MCMOSHAEMOro Koaa,
nyTem pacyeTa n nybrnmkaumm KOHTPOSbHON CYyMMBbI.

Mpn aTOM Ha nHOuKaTope pacxogomepa (UM Ha MOAKMYEHHOM K
NHTepdencHOMY BbIXOAY pacxogomMepa KoMnbioTepe) OyayT oTpaxaTbCs
crneayloLne gaHHble:

0
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- naeHTndmrkaumoHHoe HanmeHoaxme [O;
- HOmMep Bepcun (naeHTUduKaLmMoHHbIn Homep) MO;
- UndppoBon naeHTngukaTop (koHTponsHas cymma) No.

PesynbTaT noarBepxaeHWss COOTBETCTBUS MNporpamMmmHoro obecne-
YEHUs CYMTaETCs MONOXUTENbHbIM, €Crn MOMyYeHHble naeHTUdUKaum-
OHHble gaHHble MO CU (ngeHTudmkaumoHHoe HauMeHoBaHWe, HOMep
Bepcun (MOEHTUMPUKALUMOHHBIN HOMEP) M LMdpoBON naeHTUdukaTop)
COOTBETCTBYIOT MAEHTUMUKALUNOHHBIM JAHHbIM, YKa3aHHbIM B ONUCaHUK
TMna cpeacTBa U3MEpPEHUN.

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

5.7.4. OnpeneneHne oTHOCUTESbLHON NOrPELLHOCTM pacxogomMepa

OnpepneneHve OTHOCUTENBHOW MOrPELLUHOCTM pacxogomepa npu ms-
MepeHun obbema (cpegHero oObEMHOro pacxofa) XMAKOCTU Ha nose-
POYHOM YCTaHOBKE MPOBOAMTCA Npw 3HadeHusix pacxoda — 0,05:-Quavs,
0,1-Quavs, 0,5-Qrans (pacxon yctaHaBnmnBaeTcs ¢ gonyckom 10 %).

Quaue ONpegensieTcs no opmyrne:

QHaM6 = 2,83~10'3-V-DN2, M3/'~—I,

roe: v = 5,0 m/c;

DN — HomuHanbHbIM anameTp [I1.

OTHOCKTENbHasA NOrpeLLIHOCTL OnpeaensieTca cCpaBHEHNEM OENCTBU-
TenbHOro 3HayeHnsa obbema Vo (cpegHero o6bemHoro pacxoga Quocp) U
3HayeHus obbema Vu (cpegHero o6bemHoro pacxoga Qw), U3MepeHHOro
pacxo4oMepoM.

5.7.4.1. Npwn noBepke cnocobom namepeHna obbema B kKa4ecTBe OENCTBUTENBbHO-
ro 3HadeHns obbema Vo MCNonb3yeTcsa 3HadYeHne obbema XMOKOCTH,
HabpaHHOro B 06BbEMHYO Mepy NMOBEPOYHOWN YCTAHOBKM, UM MOKa3aHUA
obpasuyoBoro cyetumka. [lencTtButenbHoe 3Ha4YeHne cpegHero o6 bLeMHo-
ro pacxoga Qvo cp ONpeaenseTca no popmyne:

V
Qvo o -, (51)
TI/I
rae: Qvo cp — AENUCTBUTENBHOE 3HAYEeHMe cpeaHero o0 beMHOro pac-

xoga, M3/y;
Vo — AecTBUTENbHOE 3Ha4YeHne obbema, M3;
Tu— BpeEMS NU3MeEpPEHUS, .

5.7.4.2. Mpn noBepke cnocobom n3MepeHus pacxofa AeNCTBUTENbHbIE 3HAYEHUS
pacxoga u obbema onpeaensitoTcs pacyeTHbIM NyTeM:

Quop="—", (5.2)
n
Vo =Qu o T (5.3)
roe: Quo cp — AENCTBUTENBHOE 3HAYeHue cpeaHero oGbEMHOro pac-

xoga, M3/y;
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5.7.4.3.

Vo — geicTBUTENBHOE 3HaYeHne obbema, m3;
Qoj — OencTBUTENbHOE 3Ha4yeHue pacxoga npu j-TOM u3Mepe-
HUN, M3/Y;
N> 11 — KONM4YeCTBO OTCYETOB 3a UHTepBasn BpemeHn Tu.
Mpn noBepke cnocobom namepeHus maccol Ana onpegeneHns AencTeu-
TEeNbHOro 3HA4YeHNA MacChl XXUOKOCTU Ha MOBEPOYHbIX YCTaHOBKaX C Be-
COBbIM YCTPOMCTBOM MONb3YOTCA MOKa3aHUAMU BECOBOro YCTPOMWCTBA.
HenctButenoHoe 3HavyeHMe obbema npu 3TOM onpeaensdeTca no gop-
Mmyne:
v, =To (5.4)
p
rae: Vo — AeUCTBUTENBHOE 3HaYyeHne obbema, M3
Mo — AENCTBUTENBbHOE 3HA4YeHNe Macchbl U3MEPSAEMON XXUOKOCTH,
Kr;
p — MAOTHOCTb XMUAKOCTU, Kr/M3.
lMepen Havyanom noBepkn Ha MNOBEPOYHOW YCTAHOBKE C BECOBbIM
YCTPOMUCTBOM HeobxoaMmo onpefenuTb Mo KOHTPOSIbHOMY MaHOMeETpY
AaBreHue XUOKoCTu, a N0 TepMoMeTpy — TeMmnepaTtypy B Tpybonposoae
NOBEPOYHON YCTAaHOBKU. Ha OCHOBaHWN U3MEPEHHbIX 3HAYEeHUn Temne-
paTypbl U gaesneHunsa no tabnuuam MCCCL 98-2000 «Boga. YaenbHbIN
obbvem un aHTanbnua npu Temnepartypax 0..1000 °C wn paBneHusx
0,001...1000 MlNa» onpegensieTcs NANOTHOCTb NOBEPOYHOW XXUOKOCTH.
[encTButensHoe 3HayeHue cpegHero o6bEMHOro pacxoga paccyu-
TbiBaeTcd no popmyne (5.1).

5.7.4.4.0na cHATMS pe3ynbTaTtoB u3MepeHuss obbema C wuHauMkatopa u

RS-BbIx0o4a pacxogomepa BbINOMHAKTCA creaylowme npouenypbl. Ha
NHOUKaTope pacxogomMepa U NoAKMYeHHOM K RS-Bbixogy nepcoHarnb-
HOM KOMMNbIOTEPE YCTaHaABNMBAETCHA PEXUM BblBOAA HaA 3KpaH nosepsie-
Moro napameTpa. [lepean kaxabiM M3MEPEHWEM NPOU3BOAUTCHA perun-
cTpauus HadanbHOro 3HavyeHus obobema V. (M%), 3apermcTpupoBaHHOIO
pacxogomepoM. [Nocne nponycka xungkoctn Yepes [N B gaHHOW nose-
POYHOW TOYKE perucTpupyeTcs KoHeyHoe 3HaveHue obbema Vi (M%). Mo
pPa3HOCTN MOKasaHWM pacCYNTbIBAETCS M3MEpPEHHOe 3HaveHue obbema
XNOKOCTU:

vV, =V, -V, (5.5)
roe: Vu — usmepeHHoe 3HadyeHve obbema, Me.

Mpn pernctpauumn nokasaHun ¢ RS-Bbixoga uU nHAukatopa Heobxo-
AMMO MpU OAHOM M3MEPEHUM NPOMNyckaTb Yepe3 pacxo4oMepbl Takoe
KONMMYECTBO XMUAKOCTU, 4TOObI HabupaTb He MeHee 500 eanHnL Mnaglwe-
ro paspsiga yCTpoucTBa MHAMKAUMKM NPU PEKOMEHAYEMOM BPEMEHU W3-
MepeHnsa He meHee 200 c.

Mpy HEBO3MOXHOCTW BbIMOMHATL MOBEPKY C OCTAHOBKOW MOTOKa B
TpybonpoBoge, a Takke ANs COKpaLLeHUs BDEMEHWN MOBEPKM OOMNYCKaeT-
CSl BbINOMHATbL onpeaerieHne OTHOCUMTENbHOW NOrpeLLHOCTM pacxogomMe-
pa TONbKO NO MMMNYNbCHOMY BbIXOAY.

Mo nmnynbCHOMY BbixoA4y 3HaveHMe obbema, U3MepeHHoe pacxo-
AOMepoM, onpeaenseTcs no nokasaHMaM 4actoTomepa, NogKNYeHHOro
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5.7.4.5.

K COOTBETCTBYIOLLEMY BbIXoAy pacxodoMepa. lNepen Hayanom vamepe-
HUS YacTOTOMEp YCTaHaBNMBAETCH B PEXWM cyeTa UMMYNbCOB U OGHY-
naetca. o cTapToBOMYy CUrHamy WMMMynbCbl C BbIXOA4a pacxodoMepa
HauyMHalT MOCTynaTb Ha BXo4 YacTtoTomepa. KonuyecTtBo xuakoct Vu
(M%), npolenLweit Yepe3 npeobpasoBaTenb pacxoda, onpeaenseTcsa no

dopmyne:

V, =NxK,, (5.6)
rge: N — Konn4yecTBO MMMynbcoB, NOACHNTAHHOE YaCTOTOMEPOM;
Ku — Bec nMmnynbCa WUMMNYyNbCHOINO BbIXO4a pacxoaoMepa,

M3/umn.

MwuHUManbLHO HeOBXoaMMBbIN OOBLEM XKUAKOCTKN, NPONyCcKaemMon Yepes
pacxogoMep npu ogHOM U3MEPEHUU, NPU perncTpauum nokasaHum ¢ M-
NynNbCHOro BbiXxo4a AOSMKEH ObITb TakMM, YTobbl HabpaTb He MeHee 500
MMMNYNbCOB.

M3mepeHHbIn cpeaHun OBBbEMHBIM Pacxod XUOKOCTW, npollellen
Yyepes pacxogomep, onpeaenserca no popmyne:

V

va cp :T_M’ (57)

n

roe: Qw cp — N3MEpPEHHOe 3HayeHue cpegHero o6bemMHOro pacxo-
na, m3/y;
Vu — U3MepeHHoe 3HayeHne obbema, M3,
Tu— BpemMa namepeHus, u.
M3mepeHnss Nnpon3BogaTCs He MeHee Tpex pa3 B KaXKaou NnoBepou-
HOW TOUKe.
OnpegeneHne OTHOCUTENBHOW NOrPELLHOCTM pacxogomepa npu namepe-
HUK 0ObeMa XMUAKOCTU BbINOMHAETCS No oopmyrne:

5, =u = Vo 1000 (5.8)

Vi
(o]}
roe: dvi — OTHOCUTENbHAsA MOrpeLLUHOCTb pacxogomepa npu u3Mepe-
HUM obbema B i-TON NOBEPOYHOM TouKe, %;
Vi — n3MepeHHoe 3HayeHne obbema B I-TON MOBEPOYHOM TOY-
ke, M3;
Voi — AencTBUTENbHOE 3HayeHne obbema B i-TOM MOBEPOYHOM
TOouke, M3.
OnpegeneHne OTHOCUTENBHOW MOrPELUHOCTU pacxogomMepa npu mus-
MEPEHNN CcpeaHero ob6BHLEMHOro pacxoda XWOKOCTU BbIMOMHAETCA Mo
dopmyne:

Sou _ Quies =Quocni 1 0004 (5.9)
Qvo cpi

roe: dquvi — OTHOCUTENbHAA MOrPELIHOCTb pacxogomepa npu namepe-
HUK cpeaHero 06bLEMHOro pacxoda B i-TOM NOBEPOYHOM Touke, %;

Qw cpi — UIBMEPEHHOE 3HAaYeHNe cpegHero 06bLeMHOro pacxoia B
i-TOM NOBEpPOYHOM TouKe, M3/yY;
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5.8.
5.8.1.

5.8.2.

5.8.3.

Qvo cpi — AENCTBUTENBHOE 3HAYeHne cpegHero o6bLeMHOro pac-
Xo[a B i-TOV NOBEPOYHONM ToUKe, M3/u.

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

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

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

OdopmneHune pe3ynbTaToB NOBEPKU

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

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

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

6.1. TpeboBaHMA kK annapaTHOMy o6ecneyYyeHuto

Ana wncnone3oBaHns NFC moHutopa ana OC Android (ganee —
«MonuTop YPCB-311») TpebyeTcs:

- pacxogoMep-cyeTUMK yNbTpa3BykoBon mcnonHeHus YPCB-311, nogaep-
Xunarowmn TexHonoruto 6ecnposoaHomn cea3n NFC;

- cmapTdoH Ha 6aze OC Android Bepcumn 7.0 1 Bblle C NOAOEPXKKON WH-
Tepdenca 6ecnposogHon ceasn NFC.

CBsa3b pacxogomepa co cmMapTdoHoM obecneuvvsaeTcs yepes npu-
noxeHue «Monutop YPCB-311».

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

6.2. YctaHoBKa npunoxeHunsa «Monutop YPCB-311»

YcraHoBka npunoxenns «MoHutop YPCB-311» ocyuwecTtenseTcs
nytem 3arpysku nHctannaumoHHoro APK canna ¢ canta www.vzljot.ru.
[na 3anycka npouecca yCcTaHOBKU HEOBX0AMMO:

- B HacTponkax cmapTdoHa paspelunTb 3arpysky npunoxeHus n3d Hems-
BECTHbIX MICTOYHUKOB,;

- aKTMBMpoOBaTb PYHKUMIO Pa3pelinTb yCTaHOBKY U3 3TOFO UCTOYHUKA;

- Npy nomowm noboro annoBoro MeHegxepa Ha cMapToHe 3anyCcTUTb
3arpy>XeHHbln goann;

- Nocre yCTaHOBKM MPUNOXeHUs Ha paboyem CTore Unn B MEHK Npuso-
XEeHU NnosiIBUTCA MKOHKa yctaHoBrieHHoro MO «MonuTtop YPCB-311»
(pnc.16).

MoHuTOp
YPCB-311

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

6.3. NMogkntoyeHne K pacxoaomepy

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

3anyck npunoxexHnsa «Monutop YPCB-311» ocyuwecTtsnsietcs no-
CpPeacTBOM KacaHus nanbueM M3obpaxeHus MKOHKU (puc.16), nubo aBTo-
MaTU4eCKN Mpy NOAHECEeHUN cMapTdOoHa K NMUEBOM MaHenu pacxono-
mMepa. Bo BTopom cnyyae npunoxeHue nnbo 3anyckaertcsa cpasy, nmbo
oTOoGpaXkaeTcsi B CNUCKe OOCTYMHbIX MPUMOXEHUNA.
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PesynbTaTbl yCTaHOBMEHUSA CBA3N C pacXO4oOMepoM OTobpaxarTcs
B NPaBOM BEPXHEM YrIy 3KpaHa cmapTdoHa B BUAE OKPYXXHOCTU COOT-
BeTCTBYyloLLero useta (puc.17).

#Z, MoruTop YPCB-311 O

a) ces3b He bblnia ycmaHoeneHa

2' MouuTop YPCB-311 O

6) npubop eHe nons Oeticmeusi NFC, ces3b nomepsiHa

2‘ MoHuTop YPCB-311 O

8) c853b ycmaHoeieHa
Puc.17. Pexxumbl MHAMKALMUN COCTOAHUA COeANHEHUS.

MpunoxeHne copepxut YeTbipe Bknagku: O MPUBOPE,

TEKYLUME WU3MEPEHUA, HACTPOMKU CETU LORA u APXUBbI
(pnc.18).

MoHuTop YPCB-311 O :

O NPHUEOPE TEKYLUME WIMEPEHMA HACTPOWI

Puc.18. PacnonoxeHue ApnbIKOB BKNagoK MPUIoOXeHUs.

HaBuraunsa wmexay BKragkaMyM OCYLIECTBNSAETCA MNOCPeaCcTBOM
CKOMNb3SILLIEr0 FOPU30OHTaNbHOIO ABWXEHUS Nanbuem Mo 3KpaHy cmapT-
doHa, NnMbo HaxaTnem — KacaHMem nanbleM 3KpaHa cMapTdoHa B 00-
nacTtu otobpaxeHust HaMMeHoBaHUsA TpebyemMon BKNaaku.

B npaBoM BepxHEM yrny akpaHa pacrorioxeHa KHorMKa * A1 Bbl30Ba
KOHTEKCTHOIO MEH0 NpuoxenHuns (punc.19).

MoHuTop YPCB- O nporpamme

ONPHMEOPE  TEKYLW, Beixog

YHacoBon apxue

Puc.19. Bug KOHTEKCTHOrO MEHIO NMPUINOXEHUS.

Mocne BbiNomnHeHNs komaHabl O nporpamme OTKpbIBaeTCcs MHGOpP-
MaLMOHHOE OKHO, cofepkallee CBeAEeHUst O HaVMEHOBaHUW U HoMepe
BEPCUN NPUTOXKEHNS.

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

MonuTop YPCB-311 O

OMNPUEOPE  TEKYLME M3MEPEHMA  HACTPORI

Baner 78.00.20.08

KC 0xa8d9

N2 408836

DN: 704

Pexiam: CEPBHC

K1: 0.000000 P1:-nan

KZ: 1.000000 FZ: 0.000000
Bbix.1: YacToTHbIA
Bbix.2: YacToTHbIA
KP1: -nan vmn/m?
KP2: 0.00 wmn/m?®

Puc.20. Bug Bknagku «O MPUBOPE».

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

- KP1, KP2 — koachcumumeHTbl npeobpasoBaHns (4518 YacToTHoro nmbo
UMMYNbCHOIO pexuma paboTbl BbIXxo4a).
6.5. Bknagka «TEKYLUWME UBMEPEHUA»
BHewHnun Bug Bknagku TEKYLWWME W3MEPEHUA nokasaH Ha
puc.21. B none Bknagke otobpaxaroTcsa cnegyowme napaMmeTpsbl:
- TeKyLMe BpemMs u AaTa;
- Q — Tekywmit pacxoq (M3/4 n nN/MuUH);
- MonHbIN 06 bEM — CyMMapHbIi HAaKOMMEHHbI 06beM (M3);
- V+ — 06beMm, HaKOMMEHHbIN NPU NPSMOM HanpaBfeHUN ABMXEHUS XUA-
kocTun (Mm3);
- V- — 06bem, HakonneHHbIM Npyu o6paTHOM HanpaBnNeHUN ABMXXEHUS Xna-
kocTun (Mm3);
- Obwee Bpems paboTbl — o6LAaA NPOOOIMKUTENBHOCTL PaboThbl pacxo-
aomepa (4acbl, MUHYTHI);
- bezaBapunHasa paborta — NPOOOIMKUTENbHOCTL 0e30TKa3HoM paboThl
pacxogomepa (4acbl, MUHYTbI).
3HaueHne napametpa MNMonHbIN 06bEeM paccunTbiBaEeTCs Kak cyMma
3HayeHun V+ u V-,
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3anyck npouecca YTeHUs TEeKYLMX 3HaYeHUM OCyLlecTBnaeTcs no-
cpeacTBoM HaxaTusa Ha kHonky <MMPOYUTATb>.

MownuTop YPCB-311 J ® :
O NPUBOPE TEKYWMWE USMEPEHWA HACTPOMKS

Tekyuiee spemMs ...

Q, My ...

Q, N/MUH ...

MonHbIN 06BLeM, M2 ...

V+, M2 .

V-, M2 ...

Ob6uiee Bpemsa paboThl, UM ...
bBesaBapuitHas paboTa, Y:M ...

© AnnapaTtHas HeucnpasHoCTb
Huskoe HanpsaxeHue 6aTapeu
) Owwubka Y3C
Qt > Qmax
© Qt>Qs.n.
@ Qu.n.>Qt

Havanocs ureHue naMepeHuin

NPOYUTATEL

Puc.21. Bug Bknagkn « TEKYLUWME USMEPEHUA».

Mocne HaxaTtua kHonkn <MPOYUTATb> B BepxHen 4acTu aKpaHa
cMapToHa HauymHaeTca oTobpakeHue MHOMKaTopa nporpecca BbIMo-
HeHMs 3agayun, a B none BKMNagkuM — BChnbiBatowero coobuieHns Hava-
NOCb YTeHue uamepeHun (puc.21).

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

MonuTtop YPCB-311 Q@ :
OMPUBOPE  TEKYLUME U3MEPEHUS  HACTPOK

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

Q, n/mMuH 0,000

[MonHbI 06bem, M3 0,000

V+, M3 0,000

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

OwmnboK HeT

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

MonuTop YPCB-311 C Q@ :

ONPUMBOPE  TEKYLWME UBMEPEHMA  HACTPOMKS

Texkyuiee Bpems ...

Q, M3/y ...

Q, n/MUH ...

MonHbl 06bem, M3 ...

V+ Mm3...

V-, M3 ..

Obuyee BpemMaA paboTbl, YiM ...

besasapuitHan paboTa, Y:M ...
AnnapaTHas HeMCnpasHOCTb
Huskoe HanpsxeHue 6arapen
Owwnbka Y3C
Qt > Qmax
) Qt>Q8.n.
QH.n. > Qt

Puc.23. OTobpaxeHue TeKyLen OLWNGKM.

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

Mouutop YPCB-311 O
0 NPUBOPE TEKYLWWME USMEPEHUA HACTPOWMK}

Texkyuiee Bpems Error

Q, M3/y Error

Q, n/mwuH Error

MonHbill 06vem, m* Error
V+, M2 Error

V-, m? Error
Obwee epems paboTbl, 4:M Error
BesaBapwuitHas paboTa, 4:M Error

Error

Puc.24. Oto6paxeHue coobLieHns 06 owmnobke «Errory».

B0o3MOXHbIMM NpUYMHaMn Takom CUTyauum MoryT ObiTb:

- OLWMBKM B paboTe NpunoxeHus;

- oTcyTcTBME noakmnoveHna moayns NFC;

- nonoMmka NFC-aHTeHHbl (4vna), Hanpumep, B pesynbTate nageHus
cMapTdoHa;

- BNoKMpoOBaHWe curHana 4exsioM CMapTgOHa;

- HEKOPPEKTHbIE HACTPOWMKM IHEpProcbepexeHns unm HU3KNUN 3apsp akky-
MynaTopa.
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6.6. Bknagka «<HACTPOUKU CETU LORA»

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

MoHuTop YPCB-311 @ :
WE USMEPEHUA HACTPOWMKW CETU LORA APXUBbI

DevAddr:
10101010
DevEULI:

D88039 i
e Havanocb uteHue HacTpoek
AppSKe cetn LORA
YpoBeHb curHana, ab:

Kon-Bo BUAUMbIX 6a3. CTaHLMIA:

1

CTaTyc NOAKNHYEHUSA:

MOAK/IIOYEHO
Bepcus LoRa:
90.11.00.09

NPOYUTATb

SKCIMOPT XML

Puc.25. Bug Bknagku «HACTPOWMKU CETU LORAY.

KayecTBO ycTaHoOBneHHOM cBA3N C ceTbio LORa oTtobpaxatoTcs B

BMAe LBeTa 3HayeHus napameTpa YpoBeHb curHana (puc. 24):
- 3eMeHbIN - CUrHasn XopoLlero KayecTBa;
- XenTbIv - cUrHan yaoBneTBOPUTENbHOIO Ka4ecTBa;
- KPaCHbIN - CUrHasn nyoxoro Ka4yecTea.

MonHble napameTpbl ceTn LORa npuBeaeHbl B pa3gene 7 HacTosLe-
ro pyKOBOACTBA.

[ns BbiBOOa Ha 9KkpaH 3HayYeHUW napameTpoB ceTu LoRa cnegyet
HaxaTb kHoOMky <MPOYUTATb>. Ecnu HeT HeobXoaAMMOCTU B YTEHUU
BCEX NapamMeTpoB, BO3MOXHO YTEHWE TOSbKO BblOpaHHOro, nytemMm Kpar-
KOBPEMEHHOro KacaHua nanbuem B obnactv otobpaxeHus 3HavyeHus
napameTpa.

[Ona coxpaHeHus 3Ha4yeHMr NPOYMTaHHLIX napameTpoB criegyet
HaxaTb kHorky <QKCMOPT XML>. MNocne HaxaTtusa kHonkn <QKCMOPT
XML> nopsgok ganbHenwux OencTBui nonb3oBatens 6yayT 3aBuCETb
OT MOAENM UCNONb3yeMoro cMapTdoHa. 3HaYeHnsa napameTpoB COxXpa-
HATCA B panne popmaTta XML.
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OTobpaxaemble Ha 3KpaHe 3Ha4YeHnsa MoryT OblTb OTpPeaaKTUPOBaHbI
(3a ncknoveHnem 3HadeHus napametpa DevEUI). [1ns yero cneayer:

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

- B OTKPbIBLLEMCS AManoroBoM okHe (puc.26) BeBecTn Tpebyemoe 3Haue-
HWe;

- HaxaTb kHonky <3AIMUCATb> ana noatBepXAeHUs BbINONHAEMOro

JencTBus.
Beenute 3HaueHue:

00 - FFFFFFFFFFFFFFFFFFFFFFFFFFF

OTMEHWUTb  3AIMWCATb

Puc.26. Bug ananoroBoro okHa pegakTupoBaHUA napamMeTpoB.
6.7. Bknagka «<APXUBbI»

MpunoxeHne No3BonsieT CYMTbIBATb M3 pacxogomMepa YacoBble (Nno-

cnegHue 96 3anucen), CyToudHble (nocnegHune 92 3anucu) n MecsidHble
(nocneaHue 48 3anucein) apxuBbl.

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

BHewHnn Bua Bknagkn APXUBbI nokasaH Ha puc.27.

MoHuTop YPCB-311 O :

13MEPEHWA  HACTPOWKMW CETH LORA  APXMELI

YHacoBaon apxue

MPOYUTATE

COXPAHWTE

Puc.27. Bug Bknagkmn « APXUBbDI».

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

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

13MEPEHMA  HACTPOWKW CETWLORA  APXMERI

CyTouMbIA apXHR

MecRYHLIA apxue

Puc.28. Bug meHI0 CO CNUCKOM HaUMEHOBaHUN apXUBOB.

Mocne BbIbopa TpebyeMOoro HauMMeHOBaHWSA apxvBa W HaxaTus
kHonkn <MPOYUTATDb> oTKpbIBaeTCsl OKHO CO CMMCKOM apXMBHbIX 3anu-
cen (puc.29). Kaxxgas apxmBHas 3anucb cCHabXeHa METKOW BPEMEHW, CO-
OTBETCTBYIOLEN MOMEHTY BPEMEHW COXPaHEeHUs OaHHbIX B apxuBe U
nmeroLLen opmart: «4acbl», «MUHYTbI», «CEKYHAObI», «OEHb», «Mecauy,
«rogy».

MoHuTop YPCB-311 @ :

13MEPEHMA  HACTPOWKMW CETWMLORA  APXMBbI

17:59:59 24.04.21

18:59:59 24.04.21

MPOYUTATE

COXPAHWTE

Puc.29. Bug okHa uHaMkauumm BbIGpaHHOro apxvBea.

[ns npocmoTpa cogepXmMmMoro BblOpaHHON apXMBHOWM 3anucu Heob-
XOOUMO KOCHYTbCS nanbLem B 0bnactu akpaHa ¢ oTobpakeHMem cooT-
BETCTBYOLLEN MeTKM BpeMeHU. OTKPOETCH OKHO C apXMBHbIMWU AaHHbIMU
(pnc.30).
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MonuTop YPCB-311 Q :
13MEFEHIMA HACTPOWKKW CETH LORA APXWEBEI

HacoBoH apuwe

Tekywee spama 17:59:59 24 04 21
0.000000

0,000000

®nark HC 000100

MPOYUTATE

COXPAHWTE

Puc.30. Buag okHa ¢ apXuBHbIMU JaHHbIMM.

6.8. CoxpaHeHune apXUBHbIX AaHHbIX

Monb3oBaTenb MOXeT BblOpaTb M COXpaHWUTb Tpebyembie 3anucu
apxvmBa B oTgenbHOM dpanne. [ns coxpaHeHWsa BblOpPaHHbIX apXMBHbIX
3anucen cnepyet HaxaTb kHonky <COXPAHWUTb>. B oTkpbiBLIEMCSH
ANanoroBoM OkHe ByaeT npeanoXeHo ykasaTb popMaT COXpaHAEeMOro
davina (punc.31).

MoxanyicTta, BoibepuTe
dopmart apxuea

AST unu .CSY

OTMEHA csY AST

Puc.31. Bug gnanoroBoro okHa Bbibopa dopmarta cpamna.

NMPUMEYAHUA.

1. ®opmaTt .AST — 3TO BHYTPEHHUN (hbopmaT, NpegHa3HaYeHHbIN ans
paboTbl C NporpaMmHbIM Komnnekcom «Banet Clly.

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

Mocne HaxaTtua kHonkn <COXPAHWUTb> nopsigok ganbHenwunx

OencTBuMi nonb3oBaTens 6yayT 3aBuceTb OT MOAENU MCMNOSIb3yeMOoro
cMapTdoHa.
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7. PABOTA C MOAYNEM BECIMPOBOAHOIO  UH-
TEP®ENCA LORA

Mogynb 6ecnpoBogHoro nHtepdenca LoRa npegHasHayeH gnga ne-
pefadn HaKOMMEHHbIX U TEKYLMX OaHHbIX, @ TakKe COOOLEHUA O He-
LWITATHbIX CUTyaumax oT NnpnbopoB yveTa B AUCMETYEPCKYIO CUCTEMY, MNO-
CTPOEHHY Ha 6Gase nporpammHoro komnnekca «B3JIET Cll» wnu cto-
POHHUX cepBUCOB. B kayecTBe nepepatowlen cpenbl npu paborte agan-
Tepa ncnonb3yTes umdpoBble ceTn ctaHgapTa LoRa.

O6meH Ha 6as3e LoRa nossonsieT yBenuuntb gnvHy cBsasm Ao 10km
Ha OTKPbITOM MPOCTPAHCTBE M O 2KM B 3acTpovike. Takke CBA3b MO UH-
Tepcency LoRa noBbiwaeT aHeproaddeKkTMBHOCTL abOHEHTCKOro 060-
PYy4OBaHNA N CHUXKAET CTOMMOCTb €ro 06Cny>KMBaHUS.

MPUMEYAHWE. MNpu pasmeweHnm pacxogomepos ¢ LoRa mogynem
BHYTPW 3[4aHUK1, KOnogues, Npu NOTHOW 3acTpownke v np., Ana npeaot-
BpaLLlEeHUs1 CHWXEHUS OanbHOCTU CBA3N peKoOMEeHAYyeTCHA UCNonb3oBaTb
BbIHOCHbIE aHTEHHBbI.

7.1. YcTponcTBo u paborta

7.1.1. Mogynb LoRa nossonser:

- nogkntoyaTb No 6ecnpoBOAHON TEXHOMOMMM K ANCNETYEPCKMM CUcCTeEMaM
pacxogomepsbl YPCB-310/311,

- OCYLLIECTBSIATb KOHTPOSIb NOKa3aHUM U HELUTaTHbIX CUTYauusx;
- nepeaaBaTb apXMBHbIE JaHHble OUCMETYEPCKNUM CUCTEMAM.
7.1.2. MpuHumn paboTtbl LORaAWAN ceTu npmBeaeH Ha puc.32.

OKOHeYHble yanbl

cetn LoRaWAN
Pacxogomep

’Q Moaynsuus

1 I
Cepsep Cepsep |
J - 1
LoRa ! cetn LoRaWAN MPUNOXKEHUA |
Pacxogomep BasoBasi CTaHUus 1 > ' .
=l —> cetv LoRaWAN | | | i YaaneHHbli KoMnbloTep
yf; S ! [ /{ | (KNMEeHTCKOoE NpUNoXeHue)
| i \ Ethernet, | /l :
- ‘m 4G, Wi-Fi ! !
+—> — T
Pacxopgomep o cpp - a—
g/’) : |

Pacxogomep

C g’

Puc.32. Cxema opraHusauum oomeHa no LoRaWAN ceTw.

LoRa ceTb ucnonb3yeT 6e3nmueH3noHHbIe cybrurarepuoBble pagno-
YacTOTHble Anana3oHbl, Takue kak RU864-870 (864 - 865 MI'u, 866 - 868
Mly ,868.7 - 869.2 MI'y) B Poccun n EU863-870 (863—870 / 873 Ml'uy) B
EBpone.
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LoRa ceTb obecneunBaeT nepefady AaHHbIX Ha GonbluMe paccTos-
HUS C HU3KUM 3HepronoTpebneHnemM. TexHomnorns oxeatbliBaeT pusnye-
CKUN YPOBEHb, B TO BPEMS KaK Apyrne TEXHOMOMMU N NPOTOKOSbI, Takue
kak LoRaWAN (Long Range Wide Area Network), nokpbiBatoT BEpXHUE
ypoBHU. OH MOXeT JgocTuraTb CKOPOCTM nepefadn paHubix ot 0,3
Kbut/cek ao 27 kbuTt/cek B 3aBUCMMOCTU OT KO3dhdMUMEHTA paclumpe-
Hna. Mogynsauma LoRa nmeeT B obLuern CNoXHOCTU WeCTb ko3 duumeH-
TOB pacwmperus [oT SF7 po SF12]. Yem 6onblie SF, Tem Gonblie Bpe-
Ma B acmpe, 4TO yBenuumBaeT noTpebneHne 3Heprum, CHWXaeT CKO-
POCTb Nepefayun JaHHbIX U yBENUYMBaET AanbHOCTb CBA3W.

7.1.3. CoctaB cet LoRaWAN:

- basoBasa crtaHums cetu LoRaWAN (wnto3, gateway) BbINOMHAET OYHK-
LMW COMpPSXKEHUS N B3aUMOLENCTBUSA paamMoceTn ¢ abOHEHTCKUM TepMu-
HaroMm 1 KOHUEHTpaunn Harpysku C rpynnon TepMUHanos;

- CeTeBOW cepBep npegHasHayeH Ansa ynpasneHns onopHon ceTblo 6aso-
BblX CTaHUUWKW, NpMeMa OaHHbIX C OKOHEYHbIX YCTPOWCTB U nepegayn mnx
BHELUHUM MPUNOXEHUSAM, a Takke nepegadn OaHHbIX OT BHELLUHMX Npw-
noxeHnn Ha LoRaWAN yctponctBa. B kayecTBe ceTeBOro cepsepa
MO>HO MCMONb30BaTh Kak peLleHusl, npegocTaBnsieMble MeCTHbIMU one-
paTopamn (OpTenekom, Actility), Tak n pasBepHyTb CBOKO ceTb Ha Hase
peweHnn oT Bera-AbcontoT u T.n.;

- CepBep npunoxeHun (application server) npegHasHayeH ans ob6paboTku,
oTOBpaxeHMss W XpaHeHUs nepefaBaemMbiX [AaHHbIX OT KOHEYHbIX
ycTponctB. B KauvecTBe cepBepa MPUITOXKEHUA MOXHO WCMONb30BaTb
cnyx6bl Banet Cl1, nubo Bocnonb3oBaTbCcs ycryramu obriayHbix cepBu-
COB, NogAepxaBLUNX YCTPOUCTBO.
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7.2. BBoa B aKcnnyaTtauuio

7.2.1. NoAaroToBKa K HacCTpouke
7.2.1.1. NogkntodeHne kK moaynto LoRa ons HacTporku napameTpos

HacTtponkun LoRa mogyna xpaHAaTcs HenocpenCTBEHHO B MNaMsTu
YCTPOMCTBA K KOTOPOMY OH MOAKNHYEH, T.e. pacxogomepoB YPCB-
311/310.

[Ana HacTpPoOnKM Moaynst MOXHO UCMNOSb30BaThb:
- npunoxexne «Monutop YPCB-311» ana OC Android;
- apantep «B3net USB-OP»;

- apantep «Banet USB-RS485» (npu Hanuyum moayns RS485). B atom
crny4vae anga HacTtpownkn Heobxoanm «MoHuTop LoRa YPCB-311».

7.2.1.2. HacTtponika napameTpoB LoRa moayns

Ons npucoeanHeHna k cetn LoRaWAN, OKOHeyHoe YCTpOMCTBO
OOSDKHO NponTun npouenypy aktusauuu (End-Device Activation). Cneuu-
durKaums npegycmaTpmMBaeT ABa BapnaHTa akTuBauum yCTPOMCTBA:

OTAA, Over-The-Air Activation (TpebyeTcs nponTn npoueaypy npmucoeamn-
HeHus - join procedure, BO BpeMsi KOTOPOM BbipabaTbiBalOTCA CECCUOHHbIE
Kntoun wndpposanuna n agpec DevAddr).

ABP, Activation By Personalization (He TpebyeTcsa npoxoauTb npoueaypy
npucoeanHeHus, KNy wudposaHus n agpec DevAddr 3anuceiBaloTca B
YCTPOMWCTBO 3apaHee, NepcoHanusaunsa ycTpomncTea).

7.2.1.3. NapameTpsbl LORa:

- DevAddr - agpec ycTtponctea B ceTu LoRa. Heobxoanm gns nogkntoye-
HUA K ceTn 4yepe3 ABP. HasHaudaeTtca onepatopom cetn LoRaWAN.
Heobxoanmo coobwmnTb agpec onepaTtopy npu aktnsaunm ABP;

- DeVvEUI - yHUKanbHbIN 64-6UTHLIM nOEHTUGUKATOP YCTPOMCTBA, KOTOPbIN
npucBamBaeTCca Mpu BbiNycke u3 npousBoactea. He pekomeHOyemcsi
MeHsImb. [1Ns1 BO3BpaTa K 3aBOACKOMY 3Ha4YeHuo Heobxoanmmo nepesa-
rpysnTb YCTPOMUCTBO. HacTpourka nonb3oBatensckoro EUI goctynHa npwu
nomowm npunoxexHus «MoHntop LoRa YPCB-311». Heobxogmumo coob-
WNTb naeHTudumkaTop onepatopy npu aktusaumm OTAA n ABP;

- AppSKey - knto4 wmndpoBaHUss Mexagy abOHEHTCKMM YCTPOMCTBOM U
CepBepoM MpUNoXxeHusi, reHepupyeTca criydamHbiM obpa3om nosib3oBa-
Tenem. Heobxoanmo coobuwmTb K4y onepatopy npu aktmeaumm ABP
nnm OTAA;

- NwkSKey - kno4y wundpoBaHus mexgy abOHEHTCKUM YCTPOMCTBOM U
CeTeBblM CcepBepoOM, reHepupyeTcs CrnydamHbiM 06pa3oM norfb3oBaTe-
nem. Heobxoammo coobuwunTb KNy onepaTtopy nNpu aktneauun ABP;

- AppEUI (joinEUI) - nageHTudwukaTop rnobanbHOro npunoxeHusa Join-
Server. Npun ncnonb3oBaHMM NOKanNbHOro NpunoxeHus JoinServer naeH-
TnmkaTtop 3agaetca nobbIM - 3HadYeHnem. Heobxogumo coolWwuTb
naeHTudgukatop onepartopy npu aktneaumm OTAA,;

- UHTepBan mexay TenerpaMmmamm - ykasblBaeT nNepuog OTNpaBku LaH-
HbIX U3 npubopa. Hactpansaetca ot 60 go 1440 muHyT, 6onee HU3Kne
3HaYeHUs1 3aMEeTHO CHWXAIOT CPOK Cnyxbbl 6aTapen n He pekoMeHayT-
CS AN NOCTOSIHHOIO UCMOMb30BaHUSA. 3HAYEeHUsT HUXKE 5 MUHYT - MOryT
3HauYuTEenNbHO 3arpy3unTb ceTb LORa;
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- Pexxum akTMBauum - ykasbiBaeT TUM akTuBauuu, UCrnonb3yembld agarn-
Tepom OTAA nnn ABP,;

- CobnopaTtb DutyCycle - cobntogeHne pexunma «TUWNHbI» B 3dumpe ans
KOoppeKkTHom paboTbl coceaHux LoRa ycTponcTB. BblHyXgaeT yCcTponcTBO
oXungaTb CBOEW oyepean nNpu nocrnegoBaTenibHOM nepegade 40 4 MUHYT;

- AganTuBHas CKOPOCTb nepegayvun - BKro4vaeT yrpaBlieHne CKOPOCTbHO
nepegayn gaHHbIX ceTeBbiM CEPBEPOM. Ecnn no3BonseT kadecTBo CBS-
31, CKOPOCTb NoBbILWAaeTCA, B MPOTUBHOM Clly4ae, Ka4eCTBO NOHUXKXaEeTCA,

- MoaTBepXxaeHMe [OCTaBKU [aHHbIX - BKMOYEHME MOATBEpPXOEHUS
npuema faHHbIX cepBepom onepaTopa. [NoBbiaeT HageXHOCTb CBSI3N B
crny4ae nepeboeB, yCTPOWCTBO BbINOMHAET 3 noBTopa, U B CriyYae He-
yoauu nosbilaeT ko3dUUMEHT pacnpeaeneHns (B CTOPOHy yBenuye-
HUS1 0anbHOCTL);

- Tun nepeaaBaeMbIX AaHHbIX - TUMN NepeaaBaeMblX OaHHbIX Ha cepBep,
TeKyLMe nokasaHusi Unu apxmBHble (CyTOuYHble 3anucu). YacoBsble 3anu-
CW [OCTYMHbI TOMNBKO MO 3anpocy ¢ cepBepa;

- TeKylWmmn permoH - ykasbiBaeT Ha YaCTOTHbIN AMana3oH UCMNOSb3yeMbIi
B permoHe. B gaHHbI MOMEHT nogaepxmneaeTca Tonbko RU864-870;

BHUMAHMUE! Hoeble HacmpoUKuU npuUMeHsItomcsi moJsibKo rnocirie
HacmyneHusi o4epedHo20 nepuoda nepedavyu OaHHbIX 8 cOoOm-
eemcmeuu co cmapbiMu Hacmpolikamu. OQnsi HemeOsIeHHO20 Mnpu-
MeHeHUs1 HaCMpPOEeK MOXXHO 8bINOJSIHUMb rnepe3azpy3Ky npubopa no
numaHur (Npu Hanu4uu éocmyna K 3aJieMeHmy rnumaHusi).

7.2.2. NMopknro4vyeHne npubopa Kk cetn LoRa

Ana wnHterpaumm npubopa ¢ LoRa mogynem B ceTb, HeobxoamMmo
nepefatb OUCNETYEpPY CETEBOro cepBepa napamMeTpbl cBsA3M LoRa
(OTAA, DevEUI, AppEUI, AppSKey). PekomeHagyeTca aTo caenaTb npu
nomowm npunoxenus «Monutop YPCB-311» gns OC Android, B KoTO-
pOM Ha BKragke HACTPOUKA CETU LoRa Heo6XoauMo BbINOMHUTB
YTEHMEe BCEX HACTPOEK M HaxaTb Ha KHorky akcnopt XML. 3atem nony-
YEeHHbIN hann MOXHO NepefaTb gucneTyepy.

[na HakonneHnsa n oTobpaXkeHusi NonyyYaemMbiX aHHbIX HEOBX0AMMO
CBS3aTb CETEBOMW CEpBEpP U CepBep NPUNOXKEHUN AN NepeHanpaBnieHns
AaHHbIX. [1ns aToro HeobxoomMmo coobLwmMTb OucneTyepy CEeTEBOro cep-
Bepa, KTo byaet obpabatbiBaTh gaHHble: B3aneT CI1 unu gpyron cepsuc
noagep>kmeatoLmin gaHHeii npubop. nsa HacTponkn Banet CI1 noTtpeby-
€TC4 BbIMOMHUTL crieayroume AeNcTBus:

npwv UCNonb3oBaHUM ceTn IpTenekom, gucneTyepy:

- nepepaTtb agpec cepsepa Banet CI1: https:\\ip:port (BHewHMn cTaTude-
ckun agpec, nopTt LoRa no ymonyanuo 2061).

- nosny4nTb agpec cepBepa OpTenekom BMAa:
https://ernet.ertelecom.ru/api.

- NONy4YnTb TOKEH aBTOpM3aLMn pTenekom: WndpoBaHHas CTPOKa.
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Mpn ncnonb3oBaHuMM cBOeN ceTn Ha Base Bera-AbconioT, ancnetye-
py Heobxoammo:
- Nony4YnTb agpec cepsepa Bera Buaa: ws://ip:port (NOPT NO yMoOnyaHUo
8002).

- NONy4YNTb AaHHbIE OANTA aBTOpU3aunn: JIOrnH, Nnaporsib.

Ona po6asnenus npmubopa ¢ LoRa moaynem Bo Banet CIT Heobxo-
ANMO COOBLWNTL AMCNEeTYEpy cepBepa criefyowme HacTporKK: TUMN nNpu-
6opa, ero cepuiiHbii Homep 1 DevEUI.

7.3. NepBU4HaA akTMBauma npmodopa

Mocne Toro kak BbINOMHEHbLI BCe aTanbl HACTPOWMKM nNpubopa, nobas-
neHve B ceTb U B cnyx0bbl 06paboTkn AaHHbIX, HEO6XOAMMO MPOBECTU
NpoBHY0 Npoueaypy akTMBauun join unu npouenypy noakntyeHus. MNpu
3TOM HeobX0AMMO NPOMN3BECTU Nepe3arpysky npmbopa no nuTaHuo NMbo
OXuaaTb CrieayrLlero ceaHca CBsau.

Mocne BKkMYeHMe Npubopa M B Havane Kaxaoro ceaHca CBsi3u, B
criydyae OTCYTCTBMSI NMOAKNIOYEHUsT K ceTn, moaynb LoRa npoussBoauT B
TEYEeHUN MUHYTbI Npoueaypy noakntoyeHus. MNMocne ycnewHoro noaknto-
YeHus1 nepeaarTcs NakeTbl AaHHbIX C MAeHTudukaunen npnbopa m na-
KET C MOKa3aHUAMWN U apxMBoM (B COOTBETCTBME C HACTPOMKaMK).

MpOKOHTpONMpOBaTbL MPOLECC MOXHO C MOMOLLBIO TMPUNOXKEHMS
«Monutop YPCB-311», Ha Bknagke HACTPOWKA CETU LORA koc-
HYBLUMCb HY)XXHOrO 3Ha4yeHusl, Npu YCreLwHOM MNOAKIHYEHUN MNOSIBUTCSA
Hagnucs MOAKIMOYEHO.

8
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8. TEXHUWYECKOE OBCINYXXUBAHUE

8.1. KOHTpOnb TeXHN4YeCKOro COCTOAHUSA

8.1.1

8.1.2.

8.1.3.

8.1.4.

8.1.5.

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

- paboTOCNOCOBHOCTU pacxoaomepa;

- coGnoaeHMS YCINOBUI 3KCnnyaTaumy,;

- HANUYUA HaNpsSXXeHUs NUTaHUA B 3aJaHHbIX Npeaenax;

- OTCYTCTBMS! BHELLHNX NMOBPEXAEHMI COCTaBHbIX YacTel pacxoaoMepa;
- HAEXXHOCTU INEKTPUYECKMUX N MEXAHNYECKNX COeAUHEHWN.

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

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

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

Hanunune cyuiecTBeHHbIX 3arpsisHeHun Ha nosepxHocTu [MI1, KoHTak-

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

Mpn BbISBNEHUN NOBPEXAEHUN MU3Oenusi, kabenem nuTaHus, CBA3WU
HeobxoanMo o0paTUTLCH B CEPBUCHLINA LIEHTP UNU pernoHanbHoe npea-
CTaBUTENbLCTBO A5 ONpeaenieHnMsi BO3MOXHOCTU €ro AarbHeunwen aKc-
nnyatayuu.

PaboTtocnocobHocTb npubopa onpenensieTca no Hanuynk U coaepka-
HUIO MHOMKaAUMWM Ha gucnnee pacxogomepa unm Ha moHutope (K. Bos-
MOXHbl€ HEUCNPABHOCTU, ONArHOCTUPYEMbIE PAacXO4OMEPOM, yKasaHbl B
n.7.2.

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

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

Mpn otnpaBke npubopa B NOBEPKY UMK B PEMOHT HeobxogmMmo no-
cne OeMoHTaXa OYUCTUTb BHYTPEHHUM KaHan [l oT oTnoxeHuwn, ocag-
KOB, HaKumnu, a Takke OT OCTaTKOB paboyen KNaKoCTH.

9
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8.2. BOo3MOXHble HEeNncnpaBHOCTU U MeTOAbl UX YCTpaHe-
HUA

8.2.1

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

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

8.2.3.

8.2.4.

8.2.5.

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

4yun HC wnu HeucnpaBHOCTM WMHOMKATOP B COOTBETCTBYIOLLEN CTPOKE

CBETUTCS KPaCHbIM LBETOM.

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

KpacHbIM LIBETOM MHAMKaTopa B CTpoke AnnapaTtHasi HEMCNpPaBHOCTb

BO BKnagke UamepeHus, npubop Heob6xoaMmo oTrnpaBuUTb B PEMOHT.

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

KpacHbIM LUBETOM MHOMKATOPOB B APYrMX CTPOKax Bkraaku U3mepeHus,

n/unu OTCYTCTBUS MMMNYIbCOB Ha YHMBEPCArbHOM BbIxode crneayeT npo-

BEPUTb:

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

- HAAEXHOCTb NOACOEAUHEHNS LieNen NUTaHNnS;

- Hanunume XXMAKOCTU U ee ABMXeHUS B TpybonpoBoae;

- OTCYTCTBUME CKOMNSNEHNSA ra3a B MeCTe YCTaHOBKM pacxogomepa;

- KOPPEKTHOCTb 3Ha4vyeHun KoadhdurumneHTa npeobpasoBaHUs yHUBepcanb-

HOro BbIXOA4a M OTCeYeK Mo pacxony, Npu HeobXxoaUMOCTU NU3MEHUTb KX

3HaYeHus.

Mpn nonoxuTenbHbIX pesynbTaTtax, NepeyvncrieHHbIX Bblle npoBe-

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

0
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9. YNNAKOBKA, XPAHEHUE U TPAHCITOPTUPOBA-
HUE

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

9.2. XpaHeHue pacxogomMepa AO0SMKHO OCYLLECTBNATLCSH B YNaKOBKE U3roTOBU-
Tens B CyxOM OTannvMBaemMoM MOMELLEHUN B COOTBETCTBUWN C TpeboBa-
Huamn rpynnel 1 no TOCT 15150. B nomelieHun AN XpaHeHWs He
AOIMKHO ObITb TOKONPOBOASALLEN MbIf, NAaPOB KUCMOT, LWenoYyen, a Takke
ra3oB, BbI3bIBAIOLLMX KOPPO3UIO U paspyLLaroLLMX N30SALMIO.

Pacxogomep He TpebyeT cneumanbHOro TEXHUYECKoro obcnyxuea-
HUSI NPU XpaHEHUN.

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

- TPaHCMOPTMPOBKA OCYLLECTBNAETCSA B 3aBOACKOW Tape;

- OTCYTCTBYET NpsiMoe BO34eNCTBME BNaru;

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

- BUbpauma B gnanasoHe ot 10 go 500 My ¢ amnnutygon o 0,35 mm um
yckopeHuem o 49 m/c?;

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

- YIIOXEHHble B TpaHCNOpTE pacxo4omepbl 3akpensieHbl BO u3bexaHue
nageHns n coygapeHun.

1
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NMPUNTOXXKEHUE A. Bug pacxogomepa

136*

PN25 DN32

—)
\

\o

H*

a) sud criepedu

* CpaBOYHbIN pa3mep

6) sud cboky

1 — usmepumernbHbIl yd4acmok; 2 — [N9AL; 3 — 3awumHas 2ohpuposaHHass mpyb-
Ka; 4 — emopu4HbIl npeobpasosamerns; 5 — eepmoeeod Kabersisi uHmepghelca;

6 — 2epmo8800 kaberis numaHus; 7 — cmouka.

Puc.A.1. Pacxogomep YPCB-311.

Tabnuua A.1. MaccorabapuTHble XapakTepuCTUKMN pacxogomepa

DN D, mm D1, mm L, mm H, mm dil, mm/N Macca, kr
32 100 135 300 224 18/4 6,1
40 110 145 231 18/4 7,4
50 125 160 244 18/4 9,3
65 145 180 262 18/8 11,8
80 160 195 320 276 18/8 14,1
100 190 230 306 22/8 20,4
125 220 270 339 26/8 30,7
150 250 300 363 26/8 36,9
200 310 360 423 26/12 46,3
250 370 425 450 483 30/12 62,1
300 430 485 539 30/16 76,8
62
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@ [0-130°C=3,6;248| [ Dna32 IC\CB)*

Puc.A.2. Pacxogomep YPCB-311 ¢ nigukatopom. Bua co ctopoHbl nuueson
naHenu BTOPMYHOro npeobpasoBaTens.
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lnomba nosepumens JKkcnyamauyuoHHas nnomba

S
B/DATAH e SK2
e

AIDATAA

YHuB.
BbIXOA

Noruu.
BbIX0A

BATTERY 5 5 5 E

x
®F
LX)

lnomb6ei 3aeoda-uszaomosumerns

1 — modyrnb uHmepgetica RS-485; 2 — 3awumHasi KpbIWKa.

XT1 — pasbem 8bixoda uHmepgetica RS-485;
SK1, SK2 — nepekntoyamenu 0nsi ycmaHO8KU cemego20o adpeca pacxodome-
pa (Ha modyne uHmepgetca RS-485);

XP1 — pa3sbem rnodkrnroyveHuss kabesns numaHusi pacxodomepa =24B;

XP2 — pasbem rnodknoveHuss bamapeu 3,6 B;

XP3 — pazbem rnodknoYeHUs wriedgha ces3u ¢ Moldyrnem UHOUKayuu;

XP4 — pasbem nodknoyYeHuss Molynsi uHmepgetica RS-485 unu modyns M-
Bus, unu modynsi RF Wireless M-Bus 868 MIy, unu modynsa RF LoRa
868 Mry;

XT5 — pasbem yHusepcasibHO20 8bIX00a;

XT6 — pazbem 5io2u4ecKo20 8bixo0a;

J1, J2 — KOHmaKkmHbIe rnapkl 0511 ycmaHOo8KU pexxuma pabomsi pacxodomepa;

SK1, SK2 — nepeknoyamenu Onsi yCmMaHOBKU PEXUMO8 pabombi yHUBEP-

casibHO20 U J102U4eCK0o20 8bIX0008.

Puc.A.3. Bua moaynsa o6paboTkm BTOPUYHOIro npeobpasoBaTens € 3awWwUTHOMN
KPbILWKOW U C YCTaHOBIIEHHbIM Moaynem nHtepdenca RS-485.

NMPUMEYAHWE. Mogynb M-Bus ycTaHaBnmBaeTcs aHarnorn4yHo.

4
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Wireless M-Bus

YHuUB.
BbIXOA,

Noruy.
BbIX0O4,

\‘?/y

1 — modyrnb RF Wireless M-Bus 868 MIu; 2 — akpaH.

Puc.A.4. Bua moaynsa o6paboTku BTOPUYHOro npeodbpasoBartens ¢ 3alWUTHOMN

KPbIWKOW U C YCTaHOBMEHHbIM MoAynemM 6ecnpoBOAHOIrO WHTep-
c¢denca RF Wireless M-Bus 868 MI'u,.

NMPUMEYAHME. Mogynb RF LoRa 868 MI'y yctaHaBnvBaeTcs aHa-
NOrNYHO.

5
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m:’?:'.“:.!'_-n"'ﬂ_'-"nm\ \ € Modyniem oGpabomku

HL1 — uHOukamop,; SK1 — KHorlka

Puc.A.5. Bug moayna mHOMKauMm ¢ MHAOMKATOPOM B NPO3pPayvyHOWU KpbillKe
BTOPUYHOIo npeobpa3oBartensi.
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1 — pasvem uHmepgpetica UART; 2 — kabernbHbIl pa3bem adanmepa; 3 — adanmep
«USB-9P»; 4 — pasbem USB-A.

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

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

7
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1 — knemmMmHasi koriodka uHmepgbelica RS-485; 2 — knemMMmHasi KorioOka Kaberisi cesi-
3u adanmepa; 3 — adanmep «USB-RS232\485»; 4 — pasbvem USB-A.

Puc.A.7. MNMopgknioyeHne apantepa «USB-RS232\485» k uHTepcpency RS-485
pacxogomepa YPCB-311.

8

// B3/NET



)
O 10
K2 EE
K1
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gy O O,
HanveHoBaHune LiBeT nsonaumm Hagnuck Ha
BX04a, BbiXxoda XUIbl kKabens Wwmnbae Xunbl
Kabesnb K1
Bbixog 1 (yHuBepcanbHbIn) CVHUN D1
Bbixoa 2 (nornyeckun) cepbli D2
O6wun npoBoA KOPUYHEBbLIN G
O6Lwmin npoBog, YepHbIN G
Kabesnb K2
NHTepdenc RS-485 CUHWI B
NHTepdenc RS-485 cepbIn A
BxogHoe HanpshkeHne NOCTOAHHOro ToKa KOPUYHEBbLIN +24
O6wwnin npoBog, YepHbIN G
O6Lwnin npoBog, YKENTOo-3eNeHbIN G

Puc.A.8. MapkupoBKa Xun Kkabenen BTOPMYHOro npeodpasoBaTens pacxono-

Mepa co cTeneHblo 3awmnThbl IP68.

9
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NMPUNOXEHUE Bb. CxeMbl anekTpuyeckme

BTOPWUYHBIN NMPEOEPA3OBATE/b

Mogyne RS-485

—_——=n

Moaynb o6paboTku

XMo@
XT1 [—<T=—] [ dene [komr
Kant Llene I PEC1.1] 1 Fan.Y
1 | A/Data- : GND 2 —\,J
2 | B/Data+ | XT3 @ NaA1
3 GND : Llens Konr
-------------- TS1VP| 1 ra
TS1VN| 2 —\lj
K
Mopgyne M-Bus | XT2
X811 XP4 T g
XT1 T
Kout.| Uens EE' FEES1) 1 f'\]_
1 . L1 : GND 2
XT4 & NnaA2
2 [ L2 I
7777777777777 3 Lene KoHT
—————————————— TS2VP| 1 —
A Moayne RE  XSTiXP4 [Tz vN| 2 |
Wireless M-Bus —HE
Moaynb niaukauumn | 868 M |
I ]
| S
[ Mog X81! XP4
yne RF
—
| LoRa 868 MIy
I
XP1| XP3
===
lll | YHuBepcanbHbIiA
| xT5 BbXon
I XP2
Konr. Llens
| 1 1D ouTd Uene | Koxt
NFC-meTka | > | oND +36EB1 | BaTapes -i
[ GND |2 — T T E
| Nornyeckuin
| BbIXO[
_________ XT6 XP1
Kour Lens Uenb | Kour
1 |D_OUT2 +24B | 1 Ll
2 | GND GND | 2 pe = 2AB

Puc.b.1. Cxema coeauHeHun pacxonomepa YPCB-311.
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1 SK1(2)

3 2
w3y 100K 27
41 XT5 (XT6)
N 1 | D_oUT1 (2)
2 GND
|_
D_OUT1(2) ||-e —1
H
]
100k

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

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

B aktTmBHOM pexume u nNpu 3afaHHOM 3HadYeHun napameTpa «Ak-
TUBHbIA YPOBEHb» — «BbICOKMIY», 3HA4YeHMEe HanpsKeHMsA Ha BbIXOAE B
NOrMYECKOM pexuMe U amnnauTyga MMmnynbca B YacTOTHOM (MMMyNbC-
HOM) pexume B 3aBUCUMOCTU OT COMPOTUBIEHUS HArpy3kn MoxeT ObiTb
ot 1,7 go 3,6 B. Mpu otcyTtctBUM MMnynbca u npu ypoBHe «Huskumn» B
NOrMYEeCcKoM pexume — HanpsikeHne Ha Bbixoge He 6onee 0,4 B. PaboTa
BbIXOAa B aKTMBHOM peXume A0oMycKaeTCs Ha Harpysky C COnpoTUBNEHU-
eM He meHee 200 KOM.

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

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

[AnuHa nuHMKM cBA3M ANsS YHMBEPCarbHOro M NOrm4yeckoro BbIXO4OB —
0o 300 m.
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NMPUNTOXXKEHUE B. lMapameTpbl, AOCTYNHbIE ANS penak-
TUpoBaHusa B nporpamme «MoHutop YPCB-311»
Ta6nuua B.1. Bknagka «CucrtemMHbie» (puc.9)

O603HaveHus H 3HayeHne
anmMeHoBaHWe 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
nepesopa 9
«3MMHee» Bpems 3afaHHbIN
OOHyNUTbL C6poc HakoMMEeHHbIX )
...; CTepeTb
apxuBbl apX1MBOB
OGHYNUTL OGHyneHve HaKoNNEeHHbIX ..; CTepeTh
06beMbI CYETYMKOB 06BbEMA
Ta6bnuua B.2. Bknagka «CepBuc» (puc.10)
M KonunyecTtso namepeHui
eA.
Ons onpeneneHna 1-21 7
ycpeaHeHue
MeONaHHOro 3Ha4yeHus
Apucp Konunyectso namepeHnn gna
pne. onpeaeneHnsa cpegHeapud- 1-50 25
ycpeaHeHue
METUYECKOro 3Ha4YeHust
BbicTpas Pexum namepeHunsa guHamm- Boikn, Bkn BbIKn
yCTaHOBKa YeCKMX MOTOKOB
Orc. ycT., %Qmax KpuTepui Ansi Geictpo 0-100 5
yCTaHOBKM
MuHuManbHasa anutenos-
Bpemsa uHepuum, ¢ | HocTb nponaganus Y3C, He 0-255 10
duKcnpyemas B apxmBax
OTtceuka Hyns, M3/y Orcevka no MiHIMATLHOMY 0,000-999,000 Cwm. Tabn.1
pacxogy
OkHO «HacTponku nHgMKaununy
KOHTPacTHOCTb HacTpoika KOHTpacTHOCTH 1-63 28
nHAnKaTopa
Mepnog obGHoBNEHUSA U3Mme-
Mepnop o6HOBN., € | pAemon MHOPMAaLMN Ha NH- 1-30 1
avkaTope
Bpemsi, nocne KoToporo mH-
Bpems paboThl, ¢ AVKaTOp aBTOMaTU4eCKM OT- 1-255 30
KrntoyaeTcsa nocne nocrnegHe-
ro HaXaTms Ha KHOMKY
Pa3mepHocTb Pa3mepHocTb pacxoaa m®/yac; n/MuH m3/yac

Bbi60op AaHHbIX
Ona oTob6paxkeHus

BblBOA Ha nHAMKaTop

Pacxoa, O6bem V+, O6bem V- n Veymm,
®dnarn HC, BpemeHa Tp n T6, Kanuop.
koadych., DaHHble MO, Oata/Bpems

2
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Ta6nuua B.3. Bknagka «CepBuc / YHuBepcanbHbI Bbixoa» (puc.11)

O6o03Ha4veHus 3HayeHve
HanmeHoBaHue napameTpa,
napameTpa Ha Bo3MmoXxHble 3HaueHus nocne
eVHULbI N3MepeHus
mMoHuTope MK MHULUManmsauum
OTKnIoYeH
Pexum paboTbl Nornyeckun
Twun BbIXoAa < OTKnroYeH
yHMBEpCanbHOro Bblxoaa UMmnynbcHbIN
YacToTHbIN
Tun Bbixoga — YacToTHbIN (puc.11a)
Pacxon HasHaueHue Bbixona cM. Tabn.B.4 Mo moaynto
(o603HavYeHne napameTpa)
Bknagka «lapameTtpbi»
MakcumanbHaa | MakcumanbHas YacToTa Ha Bbi-
0-10 10
yacroTa, 'y xoae
ABapuinHas YacTtoTa Ha BbIxoae npu
0-10 10
yacToTa, 'y Q> Quake,
HwxHun nopor HwkHim nopor no pacxoay Ans B 3aBucmmocTu ot
3 YHUBEpcasrbHOro Bbixoga B Ya- 0-999,999
QHN, M3y DN
CTOTHOM pexunme
BepxHui nopor BepxHuit nopor no pacxony Ans B 3aBucumocTn ot
3 YHUMBepcarnbHOro Bbixoga B 0-999,999
Qen, M°/4 DN
YACTOTHOM pexnme
Koagp. KoadhdmumeHT npeobpasoBaHus B 3aBucmmocTtu ot
npeobpa3oBaHus, 0,001- 200000,000
3 BbIxo4a DN
uMmn/m
Pacuet PacueT koadbduumeHTa .c
...; Ctapr
KoadpuumeHTa npeobpasoBaHng BbiIxoda
Texywas TekyLlee 3Ha4YeHMe 4acToThl 0-10 SKBMBANEHTHO
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.116)
O6bLem HasHadehme Bbixoaa cMm. Tabn.B.4 no moAayno
(o603Ha4YeHme napameTpa)
Bknagka «llapameTtpbi»
Bec Bec umnynbca 0,000001-100,0000 | D 38BuCKMOCTM
mMnynsca M°/umMn ot DN
Mepuoa MNepuvoa nmnynbsca 1-1000 100
umMnynbca, Mmc
BepxHun nopor BepxHuit nopor no pacxoy Ans B 3aBucmmocTu
3 YHMBEpcarnbHOro Bblxoaa B 0-999,999
Qen, M°/y4 oT DN
UMNYJIbCHOM pexume
PacuyeT Beca
PacueT Beca umnynbsca ...; CTapt
uMmnynbca
o YpoBeHb HaNPs>KEHUs1 HA BbIXO- o
AKTUBHbIN Huskun -
Ae Nnpu Hanu4uMm curHana (noru- o Husknn
ypOB€EHb Bbicokun

yeckas egmHuLa)
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MpoaonxeHue Tabnuubl B.3.

O603Ha4veHuns 3HaueHune
HanmeHoBaHue napameTpa,
napameTpa Ha Bo3amMoXkHble 3HauYeHus nocne
€AVHNLbI N3MEPEHUS
mMoHuTope MK MHUUManmsauum
Tun Bbixoaa — Jlornyeckum (puc.11B)
O6paTHoe
N3meHeHune Has3Hna4yeHune Bbixoga
cMm. Tabn.B.4 HanpaBneHue
COCTOSIHUA NpuU: (o603HaveHne napameTpa)
noTokKa
o YpoBEHb HANPSXKEHNS Ha BbIXO- o
AKTUBHbIN Hunakun .
Ae nNpu Hanu4umM curHana . Huskun
YPOBEHb Bbicokum
(nornyeckas eguHuua)

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

Ta6bnuua B.4. Bo3aMOXHble Ha3Ha4YeHUs Ans yHUBepcanbHOro Bbixoaa

HanmeHoBaHune napameTpa

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

OTKJITHOYEH YaCTOTHbIN MMMYIbCHbIA | NIOrMYeCcKni

Bbixoa oTkntoveH

+

Pacxog npsamowm

Pacxon obpaTHbIn

Pacxog no mMoaynio

O6bem npsamonm

O6bem 06paTHLIN

O6bem no moayrnto

O6paTtHoe HanpaBneHne NOToKa

Het Y3C

rlpeBbILLIGHVIe MaKCnmalsibHOro

pacxoga *
JTiobaa HC

Huskoe HanpsikeHne GaTapeu

Hanuune BHeLWHero NnuTanHns +

NMPUMEYAHUE. 3Hakom «+» nokaszaHO OAHO M3 BO3MOXXHbIX Ha3Ha-
YeHUn (COCTOSAHUIN) YHMBEPCANbHOro BbIXo4a.
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NMPUNOXEHUE I'. OTHOCUTEeNbHbIEe ANUHbI NPAMOJSINHEN-
HbIX Y4aCTKOB
B Ttabnuue .1 npuBegeHbl MWHMMarbHbIE 3HAYEHUS OTHOCUTESbHOM
ANVHBL MPAMONUHENHBLIX y4acTKoB TpybornpoBoda Ans pasfvyHbiX BUAOB

MECTHbIX TMOPAaBMUYECKMX COMPOTUBIEHWUA, HEOOXOAMMbIE MPU MOHTaxXe
pacxooMepoB.

Taonuua .1

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

1 2

10-DN

3-DN

10-DN

3:DN

10-DN

3:DN
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MpoaonxeHue Tabnuubi .1

10-DN

10-DN

30-DN

3-DN

10-DN

30-DN

3:DN

6
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MpoaonxeHue Tabnuubli .1

10-DN

3-DN

DN1 /DN >0,1

* - MOSTHOCTbIO OTKPbITHIA MOSIHONPOXOAHOW LIApOBOW KpaH He SIBNSieTCs
rmapaBnMyecKknM ConpoTUBIIEHNEM.

Mpn Hannuyum B TpybonNpoBoaE HECKOMNbKUX MApaBiNYECKMX COMnpo-
TUBMNEHUN, ANUHA NPSMOSIMHENHOrO ydacTka Tpybonposoga Ao Gnvxkan-
wero k N3A conpoTnBneHnsa gomkHa bbiTb HE MeHee yKa3aHHOW B OaH-
Hou Tabnuue, a pacctosiHne oT N3A 00 KaXaoro U3 ocTanbHbIX rMapas-
NNYECKUX COMPOTUBIIEHUN AOMKHO ObiTb HE MEHEe 3Ha4yeHusi, npuBe-
AeHHoro B Tabnuue Ans rmgpaBnnMyeckoro ConpoTUBIEHNA OAaHHOrMO BU-
aa.

NMPUMEYAHWE. MNpwu oTtcytcTBUKM B TpybonpoBoae kakoro-nnbo rma-
pPaBANYECKOro COMPOTUBIIEHNS, pacxogoMep AOSMKEH MOHTMPOBATLCS C
yyeTom obecneyeHus onvH NpssMONMHEnHbIX ydyactkoB 3-DN go pacxo-
aomepa n 2:-DN nocne pacxogomepa.

77
/Y B3/ET



NMPUNOXEHUE [1. KoHCTpyKUuMA cTpyeBbINpAMUTENEn

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

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

6) BCe AnameTpbl OTBEPCTUIA B NiaTe O4MHAKOBbI;

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

) OTBEPCTUSA CO CTOPOHbI BXOAA NOTOKa MMEIOT (hackum.

0,13-D

0,13-D

D — eHympeHHult duamemp mpyborposoda, 8 KOmopbIl ycmaHasnuea-
emcsi cmpyesbInpsaMumerns.

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

2. [Ina CHWXeHUs Beca M KonmMyecTBa Martepuana MOXeT MUCNOfb30BaTbCH
CTpyeBbINpsaAMUTENb NoToka Tuna B (puc.[.2), BbINOAHSAEMbIA NO cnefy-
oMM NpaBunam:

a) B OTBEpPCTMSA NnaTbl BCTaBneHbl TPYOKy;

6) anuHa Tpybok paBHa anameTpy Tpyook;

B) BCE AMaMeTpbl OTBEPCTUI B NnaTe OAMHAKOBbI;

r) bonee NNOTHO OTBEPCTUSA pacnpenerieHbl B LEeHTpe nnatbl, 6onee pea-
KO no nepudepum;

[1) OTBEPCTUSA CO CTOPOHbI BXOAA NOTOKa MMEIOT (hacKum.

8
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0,13.-D

0,13-D

Puc.[1.2. Cxema cTpyeBbINpsAMUTENA NOTOKa Tuna B.

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

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

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

4. CTpyeBbINpsAMUTENb YCTaHaBMMBaeTCA B TpybONpOBOA4 Ha PacCTOSIHUK
1+2 DN TpybonpoBoga OT nocnegHero no noToky MeCTHOro ConpoTUB-
neHus. lNpu ycTaHOBKe CTpyeBbINpAMUTENSA Tpebyemasa anvHa npsiMonu-
HenHoro y4vacTtka nepeg NOA onpegensieTcd, Kak pacCcTosiHue oT rma-
paBnunyeckoro conpoTtneneHns go MNMI3A.

9
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NMPUNTOXKEHUE E. MNpunoxeHna K MeToauke noBepKu

CxeMbl NOBEpKU pacxogomepa

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

BbIXOA,

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

ycmaHoe8KuU.

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

MpoTokon NoBepKN pacxogomepa

3aBoackon Homep "oa BbiNycka

Bua nosepku

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

1

40* / 100*

j / i HHHHHHH]
00 C%OO HHHHHHE

NN
FAVEAVELVARVARVIRY] |:|

\ 4

DC 24V /0.6A
€

2 ///5gK & ‘ U

O ®
+V ADJ
/ iOWER 35*

90* ADN-1524 NNA A~

INPUT: 100-240V AC 7]_ F
0.32A 50/60Hz

3 a

) N L

N — - J

-

6

[ o0 |
M% |

a) sud criepedu 6) sud cboky

* - CNpaBOYHbI pa3mep

1 — 8UHMbLI KOHMAaKMHOU KOJIOOKU 8bIXOOHO20 HarnpsixeHus =24 B; 2 — ceemodu-
OO0HbIU UHOUKamMoOp BKIMYEHUS UCMOYHUKA 8MOPUYHO20 numaHusi; 3 — 8uHm 3a-
3eMrieHUsl; 4 — 8UHMbI KOHMAaKMHOU KO/0OKU MOOKIMIOYEHUSI HAMNPSKeHUSsT MumaHusi
~220 B 50 'y (L — nuHusi, N — Heimpanb); 5 — cepbaa 0511 0c8060x0eHuUsI 3auier-
Ku; 6 — 3awerika 0ns kpernneHus Ha DIN-pelike.

Puc.XK.1. UcTouyHuk BTOpUUYHOro nutaHus cepum ADN-1524 ( =24 B 15 BT).
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'}
£ I
1A L
+V -V
2/ = T
Vo)
90* 3 35*
K N L l
o9 J [
Y
=
1755 |, B 58* _
a) sud criepedu 6) sud cboky

* - CNpaBOYHbIN pa3mep

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

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

LLIKCA.407251.016

re mr311 doc3.20
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