# B3/JET

PACXOOOMEP-CHETHUK
YIIbTPA3BYKOBOWU

B3JIET MP

ncnonHeHume

YPCB-311

KPATKOE PYKOBOACTBO
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BHUMAHMUE! [Neped Havasom pabom ob6sizamesibHO O3HaKOMbMeChb C
3KcnnyamayuoHHoU OoKyMeHmauuel Ha pacxodomep, npedcmaessieHHOU Ha
caume ¢upmbi «B3nem» www.vzljot.ru.

HA3HAYEHME

Pacxogomep ansa namepeHunsa pacxoga n obbema xonogHom 1 ropsayen Boabl.

OCOBEHHOCTH

e OTCyTCTBME M3HOCA B CBAA3M C OTCYTCTBMEM MNOABUXHbBIX YacTen.
o dnaHUoBaHHOE UCMOSTHEHNE NPOTOYHOWN YacTu.

¢ [MonoxeHne npn MOHTaxXe B I'IpFIMOI7I pr6OI'IpOBO,D, npon3BoJibHOE. TOPU30OH-
TalnbHOE, HAKIOHHOE UIMn BEPTUKAJ1bHOE.

e [1Ba MCNONHEHUA C KOOAOM CTenenu 3awuTbl IP67 nnu IP68.

e BbiBO4 M3MepuTenbHOM MHpOpMaumMn B BUAE HYAaCTOTHO-UMMYSbCHbIX U/Un no-
rMYeCKNUX CUrHanmoB, a Takke yepes mHtepdenc M-Bus, nnum 6ecnpoBogHON MH-
Tepcenc craHgapta LoRaWAN (npotokonn LoRaWAN), nnu no uHTepdency
NFC B cootBeTcTBMM C ISO 15693.

¢ BbiBOO M3MepUTENbHOW, OMArHOCTUYECKOMW, YCTAaHOBOYHOW, apXMBHOW U OpYroun
WHopMauun 4Yepesd nocriegoBaTesibHbin  MHTEepdenc RS-485 (npoTokon
ModBus).

e BeeHne apxnBoB M3MepsieMblX NapameTpoB.

e VIHOMKaLUMS M3MEPEHHbIX NapameTpoB U pe3ynbTaToB BblYUCIEHUN HA XWUAOKO-
KpUCTannmMyeckoMm gucnnee ¢ BCTPOEHHOW NOACBETKON (B ncnonHeHun IP67).

e CamoamarHocTuka.

e HacTtpowka pacxogomepa Ha obbekTe no uHTepdency B nporpamme « MoHuTop
YPCB-311», BXxoAdLien B nakeT nporpamMmm «YHuBepcanbHbI MPOCMOTPLLNKY.

BHUMAHMUE! HapyweHue unu yodaneHue rnoeepo4vHbix niiom6 pac-
xodomepa He donyckaemcsil B npomueHOM criy4yae 2apaHmMulHble
ob6si3amesibcmea u rnoeepka mepsitom ceoro cusy.
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1. TEXHUWYECKUE XAPAKTEPUCTUKU

HanmeHoBaHWe napameTpa 3HaveHne napameTpa
HomuranbHein anameTp (ano- | 55 | 40 | 50 | g5 | 80 | 100 | 125 | 150 | 200 | 250 | 300
paamep), DN
HanmeHbLunin namepsaembli
cpeaHun o6beMHbIN pacxon, 0,11/0,18|0,28(0,48 0,72 | 1,13 1,77 |2,50|4,53|7,10 (10,15
Qum, M3/4

Hanbonbwun namepsieMbli
cpenHun o0beMHbIN pacxoa, 145 22,6 | 35,4 | 60,0 | 90,6 {141,5(221,0|318,4|566,0(885,0|1290
Quake, M3/

Mopor 4yBCTBUTENBHOCTU pac-

xomomepa, M4 0,022|0,036|0,057| 0,10 |0,145|0,226|0,353|0,510| 0,96 | 1,50 | 2,16

Pabouunin gnanasoH ckopocTu
A P o1 0,04 0o 5,0
NMOTOKA XUOKOCTU, M/C

0,1
OTHocuTerNbHas NOTPeLIHOCTL + (0,95 +——1|,%, rae Vv — CKopoCTb MoTOKa, M/C.
v

namepeHumn
TeMHeBaTypa N3MepseMonm xua- o1 0 fo 130*
kocTtun, °C
aBrieHne N3MepsiEMON XNaKo-
'(ElTVI, Mla P 02,5
CteneHb 3alLuThI IP67 nnn IP68
WHTepdelichl RS-485, npotokon ModBus, M-Bus, LoRa, NFC
Hanpsi»keHne nutanus, B 9-24.5 B NOCTOAHHOrO TOKa
Me>xxnoBepo4HbI UHTEpPBan, neT 4
CpenHsist HapaboTka Ha 0Tkas, 4 75 000
CpeaHuii cpok cnyx6bebl, net
- NP aBTOHOMHOM NUTaHWUW; 10
- NPV BHELLHEM MUTaHUn 12

* - N0 3aKa3y BEpXHss rpaHuua guanasoHa uamepsieMon Temnepatypbl MOXeT
6bITb yBenmyeHa go 150 °C.
NMPUMEYAHMUAI.
1. XapaKkTepuCTUKMN pacxogoMepoB CO CTENEHbIO 3awnThl IP67:
- ONTMYECKasa KHOMKa;
- BTOPUYHbI NpeobpasoBaTtesb C MHANKATOPOM.
2. XapaKTepuCTUKM pacxogoMepoB CO CTENEHbIO 3awmnTbl IP68:
- TemnepaTtypa KOHTPONMpyeMon Xungkoctn — He 6onee 130 °C;

- ABa CMOHTMPOBAaHHbIX B 3aBOACKMX YCIOBUSX kKabensa AnnHOM No 5 M Kaxabin
AN nNoABoOAa BHELWIHEro nuUTaHus, BblBOAA CUrHanoB WHTepdenca RS-485
(M-Bus) n yHMBepcarnbHOro BbiIxoaa;

- BTOpUYHbIN npeobpasoBaTenb 6e3 nHankaTopa u KHOMKM.



2. MAPKUPOBKA

HaumeHoBaHue npubopa 3HaK yTBepKAeHUa Tuna
cCpeacTsa U3MepeHns

OkcnnyaTauuoHHas
nnomba

3Hak NFC-meTku
f \ / 3\
H
g
L]
ToBapHblit 3HaK U oroTun N
U3roToBUTENS e
\
[0-130°C =248]
&
TeMmnepaTtypa XUgKocTh n HomuHanbHbIi gnameTp
HanpsKeHue NUTaHns (Tunopasmep)

Puc.1. MapkupoBka BTopu4HOro npeobpasoBarens (Bl1) pacxogomepa.

3. OBECNEYEHUE ANEKTPOMNMUTAHUA

OnekTponuTaHme pacxogomepa obecneunBaeTcsi OT BHELUHETO MCTOYHU-
Ka MOCTOSAHHOIO TOKa CTabunuaMpoBaHHbLIM HanpsbkeHnem B AnanasoHe oT 9
no 24,5 B ¢ ypoBHeM nynbcauun He 6onee +1,0 %;

CpeaHssa notpebngemasa MOLLHOCTb pacxogomMmepa — He bonee 1,5 MBT.

4. MOHTAX PACXOOOMEPA

4.1. O6wume TpeboBaHuUs

MoHTaX JOSKeH BbINOMHATLCA C cobniogeHnem cregyowmx TpebosaHui:

- B MecCTe yCTaHOBKM nepBuyHoro npeobpasosatensa (IMIM) pacxogomepa B
TpybonpoBoae He JOMMKEH CKannmMBaTbCH BO3AYX;

- BHYTpeHHUn obbem [ B npouecce paboTbl JOMmMKEH BbITb BECb 3amnoOfiHEH
XWOKOCTbIO;

- MM He pomkeH pacnonaraTbCs B CaMOW BbICOKOW TOuke TpybonpoBoaa;
Hanbonee noaxoasilee MecTo ANd MOHTaxa (MpyU Hann4nm) — BOCXOOALLMMN,
nmMbo HWXHWMIA y4acTok Tpybonposoaa (cMm. puc.2);
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Puc.2. PekomeHayemble mecTa Puc.3. PekomeHayemoe nonoxeHuve
yctaHoBkwu 11 pacxoaomepa. M3A Ha TpybonpoBoae
OTHOCUTESIbHO BEepTUKaNMW.
- AaBneHne BoAbl B Tpyb6ONpoBOAe AOMKHO UCKIYaTh ra3oobpa3oBaHue;

- MIN nyywe pacnonarate B TOM Yactu TpybonpoBoaa, rae nynbcauus n 3a-
BUXPEHUS XNOKOCTU MUHUMATbHbIE;

- OO W Mnocrne MecTa YCTaHOBKM 3MEKTPOaKyCTUYECKMX npeobpasoBaTenen
(M3A) gomkHbI BbITE NPAMONUHENHbIE YYacTKM TpybonpoBoda C ASIMHOM B
3aBMCUMOCTW OT TUMNa MECTHOrO rMapaBIMYECKOro CONPOTUBIIEHWS;

- Npu yctaHoBske [l Ha TpybonpoBoa, pekoMeHayeTcHa pacrnonaraTb ero Takum
obpasom, 4Tob6bl NpogonbHas nNockocTb MNMAA (NOCKOCTb, Npoxoasiias ye-
pe3 napy N3A Boonb ocu TpybonpoBoaa) coctasnsina ¢ BepTukanbko yron 3
= 45°-90° (cm. puc.3).

NMPUMEYHAHWE. B cnyyae HEBO3MOXXHOCTU YCTAHOBKM pacxogomepa B
peKkoMeHAyEMbIX MecTax AOMNycKaeTcss MOHTax npubopa B BEPXHEW TO4kKe
Tpybonposoga. [Mpy aToM Heobxoauma ycTaHOBKa BO34YLLIHOMO KnanaHa
(BO3Qyx00TBOAYMKA) B TOYKE, HAXOASALLENCS BbILE BEPXHEWN TOYKM MPOTOY-
HOW YacTu pacxogomepa, Hanpumep, B pacumpeHumn Tpybonposoaa.

BHUMAHUE! Heobxodumo cnedumb 3a ucrnpasHOCmMbH 6030yul-
Hoz2o knanaHa. KoppekmHasi paboma pacxodomepa 803MOXHA MOJILKO
npu omcymcmeuu 8o3dyxa 8Hympu rpomo4Hol Yyacmu.

4.2. TpeboBaHUA K ANUHE NPAMOJIMHEUHbLIX Y4aCTKOB

[ns HopmanbHOW paboThl pacxogomepa 4o u nocne MN3A AoMKHbI BbITb
NPAMONMHENHbIE ydacTKu TpybonpoBoda cooTBeTcTByloWen AnnHbl ¢ DN,
paBHbiM DN M. MuHMMmanbHble 3Ha4YeHUS1 OTHOCUTENBHON ASIMHBI NPAMOSIN-
HEWMHbIX Y4aCTKOB AN15 PasfuyHbIX BUAOB rMAPaBAMYECKOro COMpOTUBIIEHUSA
npuBegeHbl B Tabn.1.



Taobnuua 1.

OTHocuTenbHas OTHoOcUTEnbHas
Bua mecTtHoro rugpaenuye- | AnuHa npamonu- | Buag mectHoro ruapaenmMyeckoro | anvHa npsiMonm-
CKOro COMpPOTMBIEHNS HEMHOro yyacTka, COnpoTMBIEHUS HEWMHOro yyacTka,
L, He MeHee L, He meHee
10-DN 30-DN
3-DN 3-DN
" —
* b
™ — ] 10-DN 10-DN
L
|——————p
KpaH *

3-DN 30-DN

10-DN 3-DN

3-DN 10-DN

10-DN I > 3-DN

i DN1+I—|7
-— =
DN1/DN>0,1
* - MOMNHOCTbIO OTKPbITHIA NOSTHONPOXOQHOM LUa-
pPOBOW KpaH He aiBNAeTCA ruapaBfiM4eCKNUM CO-
10-DN NPOTUBIIEHMEM.

Mpn Hanuumm B TpybONPOBOAE HECKONbKMX MMOpPaBNNYECKUX COMPOTUB-
NEeHUn, anuHa nNpPsIMONIMHENHOro y4yacTka TpybonpoBoga A0 Onwkanwero K
M3A conpoTtuBneHus gomkHa ObiTb HE MeHee yka3aHHOW B AaHHOMW Tabnuue,

6



BIJIET MP «YPCB=-311». Kpamkoe pyxosodecmeo Maskb3068amesis

a paccrosiHme oT NOA 00 KaXgoro u3 ocTanbHbIX MMApaBMYECKUX COMpo-
TUBMNEHUN OOIMKHO ObITb HE MEeHee 3Ha4YeHus, NpMBeAeHHOro B Tabnvue ans
rmapaBnM4ecKoro ConpoTMBIIEHNSA OAaHHOIO BMAaa.
AnuHa npsimonuHenHoro yvactka L (Mm) onpegenseTca no opmyre:
L=N-DN,
roe N — oTHocuTenbHasa AnvHa, BblpaxeHHast konndectsoM DN 1 ykaszaHHas B
Tabn.1;
DN — HomuHanbHbIi anameTp MM unu TpybonpoBoga B MecTe yCTaHOBKM
M3A, mm.
BHUMAHME! lNpu usmepeHuu pacxoda pesepcusHo20 rnomoka [l3A
seJIsIlomMCsi nepebIMU MO MOMOKY U OJIUHbI MPSIMOSIUHEUHbIX Yy4acmKoe
OOJIKHBLI OnpedesiIimbCsl, UCXO00s1 U3 3MO20 MOJIOKEHUS.

4.3. MoHTax Ha TpybonpoBoa

B [lepeq Havyanom paboT Ha TpybonpoBoae B MeCTe YCTaHOBKM pacxopno-
Mepa y4yacTkn TpyD, KOTOpble€ MOMyT OTKIOHUTLCA OT COOCHOMO MOJSIOXKEHMS
nocrne paspesaHus TpybonpoBoa, cnegyeTt 3akpenuTb XOMyTamu K Herno-
ABWKHBIM Oropam.

BHUMAHME! lNeped moHmaxom pacxodomepa Heob6xo0umMo ciaumsb
JXUOKOCMb U nepeKkpbIimb y4acmok mpy6onpoeoda, Ha Komopom by-
dym npoeodumbCsi MOHMaXkHble pabomauil.

B B BbibpaHHOM MecTe 0CBOBOXAEHHOMO OT XUAKOCTU TpybonpoBoaa Bbl-
pes3aeTcs y4acTok HeobXoaMMOM ASMHbI, K KOHLAaM Tpyb nprvBapuBatoTcs OT-
BETHble oiaHLbl COOTBETCTBYHOLWEro guameTpa. Ceapka cdnaHues ¢ Tpybo-
NpoBOOOM [JOrKHa ocyuwecTensaTbes B cootBeTcTBuM ¢ NTOCT 16037 «Co-
e0VHEHNs CBapHble cTanbHbIX Tpybonposoaosy. [pn aTom gomkHa obecne-
4YMBATLCS COOCHOCTb M NIiocKonapannenbHoCcTb (hraHueB, MeXay KOTOPbIMU
yctaHasnueaetcs [Nl pacxogomepa.

BHUMAHUE! KATEIOPUYECKW 3AIPELJAETCA npuBapuBaTb K
TpybonpoBoay pacxogomMep B cOope € OTBETHbIMM doriaHuamu. OTO npuee-
AET K BbIXO4y M3 CTPOsi pacxogomepa.

B Pacxogomep ycTtaHaBnuBaeTcs B TpybonpoBog, npu 3TOM Hanpaene-
Hue ctpenku Ha MM gomkHO coBnagaTb C HanpaBfieHMeM MOTOKa MK nps-
MbIM HanpaBneHnem 41151 peBEPCMBHOMO NOTOKA.

CTblkn mexay dnaHuamn repMeTm3npyroTCcs C NOMOLLBbIO NMPOKIagokK un3
6e3acbecToBOro napoHuTa, hnaHubl cTarmealTca bontTamu.

BHUMAHME! Tpn moHTaxke KATETOPUYECKU 3ATIPELLJAETCA 6po-
caTb pacxOAoMep UMM HAHOCUTb MO HEMY yaapbl. OTO MOXET NPUBECTU K
BbIXO4Y W3 CTpPOsi yCTaHOBMEHHbIX B Hem [M3A wnn Bll. 3AMPELAETCA
nogHMMaTb pacxo4oMep 3a Kopnyc BTOPUYHOro npeobpasoBartens.

4.4. QNeKTPOMOHTaX pacxogomepa

[Mocne ycTaHOBKM pacxogomMepa B TpybonpoBoA NpoOM3BECTU NOAKNHYe-
HWe K HeMy Kabenen nuTaHusa u cBa3n (CM. puc.4 n puc.5).

Kabenu nponyckatTcsa Yyepes repMoBBOAbl BTOPUYHOro npeobpasoBaTte-
N9 1 NOAKITYATCA K COOTBETCTBYIOLNM pa3bemaM.

Kabenu cBa3nM 1 ceteBon Kabenb MO BO3MOXHOCTU KPEMATCS K CTEHe.
[na 3awmTbl OT MEXaAHUYECKUX NMOBPEXAEHUN pekomeHayeTcs kabenu pas-
MelwaTtb B MeTannopykaBax, MeTansimyeckmx nmbo nnactukoBbixX Tpybax (B



TOM yucne, ropmpoBaHHbIX), kopobax, NoTkax unn kabenb-kaHanax. Jonyc-
KaeTcsi COBMECTHOE pa3MeLLEHMNE CUrHaNbLHOro kabensa n kabens NnMTaHus.

HE [JOIYCKAETCA kpenumb kabenu k mpy6onpoeody ¢ mersioHo-
cumersem.

Mnomba noseputens SkennyaTtayuoHHasa nnomba

XPa /

sssssees
ssusEEas

AIDATA-
B/DATA+

YHuB.
BbiXxoA

Noruny.
BbiXoA

Mnom6bl 3aBOAa-U3roTOoBUTENS

1 — modyrnb uHmepgetica RS-485; 2 — 3kpaH.
Puc.4. Bug BTopu4yHoro npeobpasoBartensi ¢ moaynem RS-485 (Kpbllka CHATA).

KoMmyTaunoHHbIE anemMeHTbl Mogyns oopaboTku:

J1, J2 — koHMakKkmHbie rnapbi 07151 yCmaHo8KU pexxuma pabomei pacxodomepa;

XT1 - koHmakmHas kornodka uHmepghetica RS-485;

SK1, SK2 — nepekntodamernu 0511 ycmaHO8KU cemeegozo adpeca pacxodomepa

(Ha modyrne uHmepetica RS-485);

XP1 — pasbem nodkrrodeHus kabens numaHus =24B (ucrione3yemcs npu Hacmpodkxe
u rnosepke pacxooomepa);

XP3 — pasbem rnodkmnoyeHus wietigha cesi3u ¢ Modyrem UHOUKauUuU;

XP4 — pasbem nodknodeHus modynsa uHmepgetica RS-485 unu modyns M-Bus unu
moOdyns RF LoRa 868 Mlu;

XT5 — KOHMaKkmHas Kosio0Ka yHU8epcasibHO20 8bix00a;

XT6 — KOHMaKmHasi KosioOKa /102Uu4eCcKo20 8bixo0a;

SK1, SK2 — nepekntodamernu pexxumos pabombl yHU8epcaibHO20 U /102UHECKO20
8bIx0008.



BIJIET MP «YPCB=-311». Kpamkoe pyxosodecmeo Maskb3068amesis

4.5. BapuaHTb! 3/1IEKTPOMOHTaXa pacxogomepa

XTS5

XT6

E@ == ] HES

Moayne obpaboTku

coe®

Puc.5a. Tonbko yHuBepcarnbHbIi BbIXOA,.

XP4

sk1 | Mogynb RS-485

XT1
GND H
AIDATA SK2
BIDATA B
A
O XT5
ry
ml-
i+ xTe

Puc.56. YHBepcanbHbIN BbIXo4 U nHTepdenc

= @ I- o RS-485.

Moaynb o6paboTkun

Mogyne M-Bus

b @ l‘ XP1
P Puc.58B. ?\’Augﬁzpcanbﬂbm BbIXoA U nHTepdenc



4.6. ObecnevyeHue cTeneHu 3aluThbl

BHUMAHME! [Ons obecnevyeHusi 3asieJIeHHOU cmereHuU 3awumbi
pacxodomepa |P67 npu npoeedeHuu MOHMa)HbIXx pabom Heob6xo0umMo
eblnoJsIHeHue credyrouwux mpeboeaHul:

- P MOHTaXe pacxogoMepa B HAKMOHHbLIN UM BeEPTUKanbHbIN Tpybonposoa
yCTaHaBnMBaTb BTOPUYHbIN NpeobpasoBaTesib repmMoBBogaMu BHU3 (pUC.2);

- YONOTHUTENb Ha Kpbiwke Kopnyca Bl npu yctaHOBKE KpbIWKM SOMKEH ObiTb
YACTBLIM U HENOBPEXAEHHbIM;

- nepea yCTaHOBKOW KpbIWKM Ha kopnyc Bl npoBeputb, YTObbI YNNOTHUTEND
pasmellanca B npegHasHa4eHHOM Ans Hero KonbLeBOM nady paBHOMEPHO
6e3 HaTsKeHW N BLICTYNOB, a Takke He BbiNagan npu nepesopavyvMBaHnn
KpbiWwkW. [lonyckaetca gns dukcauumn ynnoTHUTENS MCNONb30BaTb CUIUKO-
HOBbIN repMeTUK;

- KpbllWKa Bl nocne yctaHOBKM JOMKHA BbITb HAOEXHO 3aTaAHYTa BUHTaMMU;

- B KayecTBe kabenen nutaHus u CBA3M HEOOBXOAMMO MUCMNONb30oBaTb Kabenu
Kpyrnoro ceveHus Tuna MKB3B, KMM wmnu KCIBI™ ¢ HapyXHbIM guameTpom
o1 3,0 go 6,5 mMm; B oanH KabenbHbI BBOA 3aBOAUTCA TOSNTbKO OOMH Kabenb;

- YNNOTHSAOLWME rankn kabenbHbIX BBOAOB AOMKHbI ObITb HA4EXHO 3aTAHYTHI;

- €CInn He ucnonb3yeTcs kabenb MHTepdenca, B COOTBETCTBYIOLNA Kaberb-
HbI BBOA 4OMKHa ObiTb YCTAaHOBIEHA 3arnyLlKa;

- ANS UCKMOYEeHN BO3MOXXHOCTU NonagaHusa Kanarowien Boabl U KOHAEHCa-
Ta BHYTpb Bl 4epes kabenbHble BBOAbI HEOOXOAMMO NOLKMOYMTL Kabenn ¢
obpasoBaHnemM Hucnagawowen U-obpasHon netnn B BEPTUKANbHOW MIIOCKO-
cTn (punc.6).

Puc.6. NogknroyeHne kabenen ¢ obpasosaHunem U-ob6pa3Houn neTnu B
BEpPTUKANIbHOW NITOCKOCTMW.

NMPUMEYAHUE. MoakntoyeHne kabenen k Bl pacxogomepa Ha obbekTe
aKcnnyaTauun NpomnsBOAUTCA TOMbKO AN NpubopoB CO CTEMEHbIO 3alUMThI
IP67. B pacxogomepe co cTeneHbto 3awuTbl IP68 kabenu nutaHna n ceasu
NOAKMNYaoTCH Ha NpeanpuUATUN-U3roToBUTEnNe.

BHUMAHME!  WsrotoButens HE  HECET  FAPAHTUUHbIX
OBA3ATEJIbCTB npu HeBbINOMHEHUN TpeboBaHM N0 obecneyeHnto 3asB-
NEHHOW CTeneHn 3awmTbl U Npu obHapyXeHun npoTevek yepes kaberbHble
BBOAbI.
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BIJIET MP «YPCB=-311». Kpamkoe pyxosodecmeo Maskb3068amesis

5. AHTEP®ENCbI PACXOOOMEPA

5.1. YHuBepcanbHbIA N NOrM4YeCKUU BbiXoAabl
Pacxogomep nmeeT yHMBepcarnbHbIN U NOrMYeCcKnin Bbixoabl (CM. puc.7).

e ——

Pasbem yHMBEPCANLHOo ! E o
BbIXOAa A | =
Q) e
Pa3bem Norvueckoro I | © D]]]
BBEIXOOA / _ |>_( =5
+
MepeKnioyaTens pexumMos E; / I:[I]] ::
YHWBEPCANLHOTO BhIX0aA 7
ACTI 2
MepeknioyaTens pexuMos /ACTIVE
Norv4ecKors Bblxﬂ,ﬂ,‘c‘l PASSIVE 1

Puc.7. YHuBepcanbHbIA 1 NOrM4eCcKMmn BbIXoabl pacxogomepa.

O6a BbIxOAa He UMEIOT raribBaHNYECKON pas3Bs3Ku. YHUBEPCANbHbIN Bbi-
X040 MoXeT paboTaTb B YAaCTOTHOM, MMMYSbCHOM W JIOTMMECKOM pPeXunmax.
Jlornyeckun Bbixoq paboTaeT, COOTBETCTBEHHO, TONbKO B FTOrMYECKOM PeXHn-
me.

HasHauyeHns BbIXxO4oB, peXnmbl pa6OTbI, napamMmeTpbl BbIXOAHbIX CUTHaA-
J10B, a TakXe OTKI1to4YeHne BbIXO040B 3a4aloTCA NnporpaMmMHbIMMN YCTaHOBKaMU.
|_|pl/l HeobXoaANMOCTN OHMU MoryT ObiTb M3MEHeHbl Ha 0bbekTe npun BBoe B
aKcnyaTtauuto.

B yactoTHOM pexume paboTbl yHMBEPCANbHOrO BbIXOA4A HA OTKPbITbIN
BbIXOA BblOAeTCs UMMynbCHAs NocrnefoBaTenbHOCTb TUMNA «MeaHap», 4a-
CTOTa crnegoBaHUs KOTOPOW NMponopunoHansHa TekyLleMy 3Ha4YeHUI0 pacxo-
aa.

B nmnynbcHOM pexnme paboTbl yHMBEPCANbHOINO BbIXOA4A HA OTKPbITbIN
BbIXOA KaXayl CeKyHAy BblAaeTcs navka MMMynbCoB, KONMMYECTBO KOTOPbIX
COOTBETCTBYET 3HAYEHUIO 06BbEMA, U3MEPEHHOMY 3a NpeablayLLYy0 CeKyHAY.

B normyeckom pexume Ha BbIXxoge Hannumo cobbiTus (MnNu ero onpege-
NEHHOMY COCTOSHMIO) COOTBETCTBYET OAMH YPOBEHb 3MEKTPUYECKOrO CUrHa-
na Ha BbIX0O4e, a OTCYTCTBUIO COBbITUS (MM MHOMY €ro COCTOSIHUIO) — OPYron
YPOBEHb CUrHana.

[Ansa obecneyeHns CoNpspKEHMA C pasnMYHbIMKU TMNAaMU NMPUEMHUKOB MK-
TaHMe OKOHEYHOro Kackaja BbIXOAOB MOXET OCYLLECTBIATbCA Kak OT BHYT-
PEHHEro UCTOYHMKA NUTAHUS — aKTUBHbLIA PEXUM paboTbl OKOHEYHOIO Kacka-
Aa, Tak N OT BHELLUHEro UCTOYHUKA — NACCUBHbIN pexuM. Mo yMonyaHuio oko-
HeYHble Kackadbl BbIXO4OB paboTaloT B NnaccuBHOM pexunme. Npn Heobxoaum-
MOCTM UCMNONb30BaHUSA BbIXOAOB B aKTUBHOM pexume HeobxoamMmo nepese-
ctn nepekntovatenn SK1 un SK2 Ha mogyne obpaboTkum B nonoxeHue
«ACTIVE».

Mpn BbiNycke M3 NPOM3BOACTBA YCTaHaABNUBAKOTCHA TUMOBLIE 3HAYEHUS
napameTpoB paboTbl YHMBEPCANbHOIO BbIXO4A: TUM — UMMYIIbCHBIN, PEXUM
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paboTbl — NAacCuBHbINA, BEC MMNynbca — B 3aBucMMocT oT DN pacxogomepa
B COOTBETCTBUU C Tabn.2.

Tabnuua 2
DN Qmin, M3/4 Qmax, M3/Y Bec umnynbca, m3/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

5.2. UHTepdenc RS-485
MocnepoBaTenbHbI MHTEPpenc RS-485 nossonder cumTbiBaTb U3Me-
PUTENbHYIO, apXUBHYI, YCTAHOBOYHYI U ANArHOCTUYECKYID WHGOpMauUIo,
MoaudnumpoBaTb YCTaHOBOYHbLIE NapameTpbl. HTepdenc RS-485 nognep-
xnBaet npotokon ModBus (RTU ModBus n ASCIlI ModBus), npuHATLIN B Ka-
yecTBe CTaHgapTHoro B npubopax dupmbl «Banet». Mogynb nHtepdenca
RS-485 (puc.8) yctaHaBnuBaeTcs B Moayrnb 06paboTku no 3akaay.
XP4

0O 0Oo0oooooaon Ta6n“ua3
pomooQ oo lNonoxeHune nepeknioyaTe-
0Oo0ooooooaon o o
nen CeTteBor agpec
SK1 SK1 SK2
xT1 [ 1 2 2
= - 2 1 3
2 1 1 4
AIDATA- @
B/DATA+ % 1H
2
SK2
Puc.8. Moaynb nHtepdenca

RS-485.

NHTepdenc RS-485 obecnevnBaeT cBA3b Mo kabento B rpynne n3 He-
CKOJbKMX aDOHEHTOB, O4HMM M3 KOTOPbIX MOXET ObiTb 1K, npn anvHe nuHum
cBs3n 0o 25 M.

Mpwn BbINyCcKe M3 NPOM3BOACTBA B pacxOAOMeEp 3anucbiBaeTcsl CETEBOM
agpec — 1, nepekntovatenun SK1 u SK2 Ha moayne uHTepdenca (puc.8)
yCTaHOBIEHbl B nonoxeHune «2». Ncnonb3ysa nepekntovatenn SK1 n SK2,
MOXHO M3MEHUTb CETEBOW agpec npubopa B COOTBETCTBUM C Tabn.3.

Mpwn ycTaHoBKe 06ounx nepeknoyaTenen B NoNoXeHne 2 no nHtepgency
MOXHO yCTaHOBUTbL Ntobon ceTeBon agpec npudopa (ot 1 go 255).

CkopocTb o6meHa no nHtepdency RS-485 n npoune napameTpbl CBA3N
yCTaHaBNMBaKTCS NPOrpaMmMHoO.
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BIJET MP «YPCB-311». [Kpamkoe pyxosodcimeo Nosib308amesis
5.3. UHTepdenc M-Bus

XP4 NHTepdenc M-Bus cooTtBetctByetr craHgapty EH
eeoo@oaono 13757. WHTepdenc nosBonseT CuYUTbiBaTb W3MEPEHHbIEe
0 0ooooooao R ) 9
v faHHble, Takne Kak: TeKYLUMA Pacxof, HaKonneHHbIe NpAMoN,
bDooooooo obpaTHbIN N CyMMapHbIi 06beMbl, BpeMs HapaboTku, a Tak-

e Hanuyue HewTaTHbIX cUTyauun nog Homepamu 1...3 (Cm.
Tabn.5). Mo ymonyaHuio B pacxogomMepe yCTaHOBIIEHbI ceTe-

XT1
A= Bon agpec — 1, ckopocTb obmeHa — 2400 6oa. Moaynb WH-
Z Tepcenca M-Bus (puc.9) yctaHaBnuBaeTcsa B Moaynb obpa-
IS 60TKM No 3akasy.

MogkntoyeHne nHTepdenca NpomsBoanTCA No ABYM MNpo-
BOAAM, MONAPHOCTb MOAKMYEHUs He BaxkHa. CkopocTb 06-
. / MeHa no nHtepdgency M-Bus yctaHaBnuBaeTcs nporpaMmHO.
Puc.9. Moaynb
mHTepcenca M-Bus.

BHUMAHMUNE! Heponyctumo anekTponutaHue pacxogomepa n M-Bus
MoAemMa OT OHOro0 UCTOYHMKA MUTaHWS.

5.4. RF-untepdenc no nporokony LoRaWAN

RF-uHTepgenc no npotokony LoRaWAN c
YCTaHOBMEHHOW NepUOANYHOCTBIO OTNpaBnsaeT AaH-
Hble Ha 6a3oByl cTaHUMo (cnocob akTnBauus npu-
6opa — ABP) B 4yactoTHOM gmanasoHe RU86G8 (864).

LoRa Ijepenaqa AaHHbIX OCyLLeCTBNAeTCa Tenerpam-
MOM OAMH pa3 B CYTKN U COOEPXUT CreayroLLyo NH-

dopmauumio:

868 MHz - YHUKasbHbIM HOMep pacxogomepa DevEUI;

- HAKOMSEHHbIN 3a CyTKN 06beM B nuTpax;

- obwee Bpemda paboTbl pacxogomepa;

- Bpems paboTbl 6e3 ownbok.

Puc.10. Moaynb
mHTepcenca LoRa.

5.6. TpaHcnoHaep bnuxHero paauyca aencreuga NFC

Pacxogomep ocHawaetca NFC-meTkon, ycTtaHaBnuMBaeMon Ha mopayne
NHOMKaLUMN, YTO NO3BONSIET NPOU3BOANTL CUMTBIBAHNE TEKYLLMX U3MEPEHHbIX
3Ha4YeHUM pacxoda U HaACTPOEYHOW WHopMauumn, Ans 4Yero Heobxoaum
cMmapTdoH Ha 6a3e Android, nogoepXnBatoLMN TEXHOMNOTNIO KOMMYHMKaLMK
6nvxHero nona (NFC).

MporpammHoe obecneveHne «MoHutop YPCB-311» ons onepaunoHHOn
cuctembl Android goctynHo Ha cante www.vzljot.ru. Nogpo6bHoe onucaHne
ncnonb3oBaHus TexHonorm NFC ans ceasn ¢ npubopom npuBegeHo B pas-
aene 7 HacToALWero pykoBoacTBa.

5.7. Anaukauma napameTposB

BTopuyHbin npeobpasoBaTenb pacxogomepa no 3aka3y oOcHallaeTcs
rpadpuyeckuM XUAOKOKPUCTANNYECKUM UHONKATOPOM, WMEIOLLMM BCTPOEH-
HYHO MOACBETKY Npu BHELIHEM nuTaHum npubopa. KK obecneumBaeT BbiBOA
ABYX CTPOK arndasuUTHO-LMEPPOBOM NHpopMaLmn npu 16 cnmBorax B CTPOKe.

[MepevyeHb napameTpoB, KOTOpPble BbIBOAATCA Ha MHAWKATOP pacxofo-
Mepa, NnpuBeaeH B Tabn.4.
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Tabnuua 4

06 En. uamepenus | Komn-Bo 3HaKkoB MHAMKaLMK
O3Ha4yeHue HanmeHoBaHve napameTpa
(cdbopmar) Lenasi YyacTb | ApOOH. YacTb
Bpewms Tekyllee Bpems = XX: XX
DaTta Tekywaa gaTa XX XX XX
o) Tekywee 3HayeHne o6bLEMHOro pac- MEI, /MUH no 4 4
Xoda C y4eTOM HanpasneHus noToka
Vi O6bEm npsimoro noToka (HapacTa- M3, 1 109 4
tOLLIMM UTOrOoM)
V- O6bem obpaTHOro NOTOKa M2, N 109 4
(HapacTaroLwmm NTorom)
SV CymmapHbIi 06beM M3, 1 109 4
(HapacTaloLwum NTorom)
HC Ctpoka coctostHms =~~~ | ———=———
Tp O6Luee Bpemsa HapaboTkM XXX: XX 4:m 3 2
T6 Bpemsi 6e3aBapuiiHoin paboThl XXX: XX 4:m 3 2
K1 XXXXXXX
P1 KannubpoBo4Hbie -XXXXXXX 1 6
K2 KO3 pULNEHTI X XXXXXX
P2 X XXXXXX
B3NET
YPCB
YPCB-31X
no Howmep Bepcum N0 78.00.20.08
CRC KoHTpornbHasi cymma MO 0xA8D9
NMPUMEYAHUA:

1.

3HayeHne pacxoda npu ob6paTHOM HampaBrieHUMWU MOTOKA, a Takke oTpuua-
TenbHble 3HaYeHUs CyMMapHOro obbemMa M oGbema obpaTHOro MOTOKa WH-
OMUMPYHOTCS CO 3HAKOM MUHYC.

2. CymmaprM obbem onpepgendeTca Kak cyMmmMma 06bEeMOB, HaKOMMEHHbIX npu

npsMOM (MOMOXUTeNbHOM) M obpaTHOM (OoTpuuaTenbHOM) HanpaBneHUsX
NOTOKa, C Y4ETOM 3HaKa HanpaBfeHusi NOTOKa.

B pexunme CEPBUC wuHavkaTop BKMAKYEH MOCTOSIHHO. B pexume
PABOTA mnHAuKaumsa BKNHOYAETCA MO HaXaTU KHOMKW M BbIKAKOYaeTcs Mno-
crne nocnegHero Haxatusi Ha Hee 4yepe3 WHTepBarn, 3aaBaeMblil B OKHE
Bpems paboTbl, ¢ Bknagkn «Cepeucy nporpammbl « MoHutop YPCB-311».

MepekntoyeHne nHaMkaumMm napameTpoB, NpUBEAEHHbIX B Tabn.4, npo-
N3BOANTCA MO KOSbLYy C MOMOLLbIO NOCNeAoBaTENbHbIX HAXXaTUN Ha KHOMKY,
pacrnonoXeHHy Ha NMueBon naHenu npubopa.

NMPUMEYHAHWE. Wcnonb3oBaHMe OMNTUYECKOW KHOMKW MMeET crnenyto-
Lme ocobeHHOCTU:

- KHOMKa paboTaeT «MeaAneHHo», T.e. ee KacaHue OOIMKHO AnnTbes Gonee 1 c;
- KHOMKa cpabaTtbiBaeT Npu oTBeAeHMM nanbLa.
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BIJIET MP «YPCB=-311». Kpamkoe pyxosodecmeo Maskb3068amesis

6. AHTEP®EWUC NOJIb3OBATENA

HacTtpovika pacxogomepa Ha o6bekTe NpoM3BOAUTCA NPU NMOMOLLM NPO-
rpammbl «MonuTtop YPCB-311» (puc.11) B pexume CEPBUC — ogeBaetca
nepemMblyka Ha KOHTaKTHyto napy J2 (cm. puc.4).

'] Mowurop YPCB-311 sepcua 3.1

-~ Y I' AHAN CEAM DAK DT { [Komama BLNOAMEHA YCNSWHO

[pnirers |

Pexum nputopa: IF’AE;OTA

C“CTGNNNQ:] Cepsuc| Hacrpoiika Y3C| HamepeHus Cocroﬂune| Apmsu[ MapaMeTpul NPOrPaMMLI '

CepuitHuit HoMep: {0
Ceresne HACTPORKKM NpuGopa Texyuwee spems u nara
Ceresonepec |1 [0101/70 00:00

r
Cropocts o6MeHa: |4600 E]

Puc.11. OcHoBHO€e OKHO nporpamMmmbl «MoHuTop YPCB-311».

Mepen Havanom paboTbl ¢ NpUBopom No MHTepdency coeanHntTe kabe-
nem nocnegoBaTenbHbIM NOPT KOMNbloTEpa U RS-BbIXxog pacxogomepa uye-
pe3 agantep curHanoB RS-232/RS-485 wnn USB-nopT komnbioTepa 4yepes
agantep curHanos USB-RS-232/RS-485. HacTtponka cBs3u nNo nHtepgency
C pacxo4oMepom npousBoamnTcs B okHe MapameTpbl nporpamMmMbl HaxaTtu-
eM kHonkn Hactponka coeguHeHUA.

Menegxep HacTpoex @

Brifiop TpaHcnopTa: |H5485 ﬂ
MNapareTpel TRAHCNORT &
COM-napt COM10 w| DiMaaHue oTEETA, MC W
CropocTe ofveHa, GuT/c m K.onM4ecTED NOBTOPOE |57
E aliToBRIA TalfmayT, M Igni
[ Wenonezosate DCOM
M5 yaaneHHoro KomMNbKOTEpa:

0Ok MpHMEHHTE |

—— — - — —

Puc.12. OkHo «MeHepXxep HacTpoek» nporpammbl «MoHuTop YPCB-311».
B nosiBuBwimMmMmcs okHe MeHemxep HacTpoek (p1c.12) yctaHoBuTE:
- Bblbop TpaHcnopTa — RS-485;
- COM-nopT — TOT, K KOTOPOMY MOAKMHOYEH aganTep CUrHasnos;
- ckopocTb 0bmeHa, 6ut/c — 4800.
[na ycTaHOBNEHUA CBA3M C pPacxo4OMepPOM HeobXO4MMO  KIMKHYTb

MbILUKOW Ha NEeBYH WUKOHKY » B KOMaHAHOW CTPOKe OKHa nporpammbl. OKHO
nporpamMmmbl NnpumeT Bua (puc.13).
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B e 231y R, = ==

Il > 4 [Kanan consu omxper {78.00.20.08 [Korsaraa senonmens yenewno |

;Cﬁﬁé_b!ﬁk;fej| Cepaucl Hacrpoiika Y3C| l‘lauepemml Cocroanne| Apxusu| Mapametpol nporpamm|

Mpouurats
Pexum npuGopa: |CEPBUC
CepuitHui Homep: 1234567

I

CeveBue HACTPORKM NpuGopa Tekywee epema u nara
Crapt
CeTesoit anpec: 1 _.l_J 16/06/14 16:29 d

CropocTs o6mMena: 4800 :]' i] 3anucarTs cUCTEMHOE BpEMA I
PexuM nepesoaa  |HeT nepesona v d

O6HYNUTL apxussl :]' d
OBHYNUTL 06BEME j' l‘..J

Puc.13. OcHoBHOe okHO nporpammbl «MoHutop YPCB-311» nocrne ycTtaHOBMneHuUsA
CBSI3N C pacxogoMepom.

Ha aToi Bknagke BO3MOXHa KOpPEKUUS MPpUBOPHOro BpeMEHU, HACTPO-
ka cBA3W Mo uHTepdeicy, obHyneHMe apxuBoB U 0GBHEMOB, a Takke ycTa-
HOBKa pexxvMma nepexoja Ha «3uMHee» / «feTHee» BpeMmsi.

KnvkHute Mblwkon no Bknagke CepBUC M HaxmuTe KHonky <lMpo4wu-
TaTb>. OKHO NporpamMmmbl NpuMeT Bua (puc.14).

> "% |KaHan CEASM OTKPBT |TB 00.20.08 ‘KnMaH,ua EINOAHEHA YCNEWLHD

Cucremuble  Cepauc \ Hacrpoiika V‘SC] HBMEDEHHH] Coc‘ronHme] Apxmabl] MapamMeTpel I'IpUI'paMMbI]

I_Ipoumarb MNapaMeTpu WHAWKATOPA: b

Men. ycpeaHenwe 7 o | Bpersaunepumn. c |10 o KoHTpacTHocTe 28 o
Apudg. ycpeaHenue |25 d | Orceukra nyna, m3fu 0057 o MNMepuon o6Hoen., c |1 o
BucTpas ycravoeka|Ben. 7| o Bpemsa paGotu, c |15 o
OTc. yer., %0max [ o PazmepHocTh Mifvac v o
YHHBEpCaNEHLIN BBIX0A 1 Narkueckxi BbIXDﬂ.}
MpounTare

TuN BEx0AE Mapamerps I

" OTrueH

" Norvueckui Becumnynsca m3Amn  (0.002500 d Ofwerm

* |AMnynecHeIi 2= MD'D'.HHHJ

Mepuyon vmnyneca, me 100 o " Mparor

" YacToTHEIA " OBpaTHbIR

AT MEEDE BepxHuWi nopor G, M3Aq 38,000 o 5

 "Huskui" PacueT BECE MMAYALEE. |.... - d Q

" "BreicokqE"

_ 4 |

Puc.14. OkHo «CepBuc» nporpammbl «MoHutop YPCB-311».

B maHHOM OkHe npowu3BoamTCca HacTponka obpabotkm Y3C, ycTaHoBKa
3HaYeHUs1 KOHTpPACTHOCTU M BpeMeHu paboTbl XKW, BbIGOp pasmepHoCTH
nsmepsiemoro pacxoga. [na BBoga napameTpoB HeEOOXOAMMO B COOTBET-
CTBYIOLLEM OKHE BBECTWU YMCIIOBOE WS CUMBOJSIbHOE 3HA4YeHMEe napameTpa u

HaXxaTb COOTBETCTBYIOLLYHO KHOI‘IKyil. [ns 3agaHusa napameTpoB paboTbl
YHUBepcarnbHOro Bbixoda HeobxoanMo B OKHe YHMBepcanbHbIA BbiXoA 3a-
AaTb TUN BbiXoda, NMOCMNe Yero OTKPOETCS OKHO C napameTpamMu BbiXxoAda B
COOTBETCTBYHOLLEM pexnme. AHaNOrM4yHo NPOM3BOAMTCS HacTpolka rornye-
CKOro Bbixoa B okHe Jlormueckuim Bbixoa,.
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BIJIET MP «YPCB=-311». Kpamkoe pyxosodecmeo Maskb3068amesis

KnukHnte mbiwkon no Bknagke UamepeHms. OkHO nporpaMmmbl NpumeT
Bug (puc.15). HaxkaB Ha KHoMNKy <CTapT>, MOXXHO NMPOCMOTPETb N3MepsieMble
napameTpbl.

M g [Faan comm omepun | P00 00 [Forazns poromrens wrews

Cucremmest | Cepanc | Macrpoiica ¥3C :lwﬂlﬂ |0u-nwmne| Apooises | Mapametpa rlpm'pum-ll

| oo |

MEkbe kb sdeHE HakoduieHbie FHaldstied

Pacxon CymmMapHbld ofibem

0.0000 g [0.000 nhann | |36.946 M3 [36946,72 n

CropocTs NoToka, Mic Otibem +

ooooo 86966 3 (3696593

Cropocte ¥3C, mlc Ofibam -

wo 0,020 M3 [20.21 n
Otwes BpeMa HapatoTEW, YMC
Bpema GezasapuiHol patoTe, YMc

Puc.15. OkHo «UN3mepeHunsa» nporpammbl «MoHuTop YPCB-311».

Tekylee cocTosiHMe pacxogomepa nHavumpyeTcs Bo Bkrnagke Coctos-
HUe Npu HaXxaTun Ha KHomnky <CtapTt> (puc.16).

-...;:— _s‘l = x‘ ST

N 4 [Fawaceamorper  [78002008 [Forrns eenomens yonewo

Cncressise | Cepewc | Hacrpoiina Y3C | Himepessn  CocTomnme | Aporess | Nopaserpus nporpase |
copr_| J

Hewrarunie omyatpe

O AnnapaTman wescnpasHocTy
O Haxoe wanpaxense Gatapen

© Mer yac
O Texyupit pacxon ng T MaKe i
© np P PO N0 PACKOLLY, AMCKPETHRS Bhixon 1

O Npemsoxene HOKHETO NOPOTa NO PACXOMY, ACKPET I Booog 1

Puc.16. OkHo «CocTosiHue» nporpammbl «MoHuTop YPCB-311».

[Ona cuntbiBaHNA apxvMBOB HeEOOXOO4MMO nepenTn BO BKNaaKy ApXUBbI
(pnc.17), BoibpaTb BUA apxuBa (4aCoOBOMW, CYTOYHbIA UM MECSIYHbIN), yCTa-
HOBUTb Tpebyembin MHTepBan B okHax [ata n Bpemsa (ana yacoBoro apxu-
Ba) U HaxaTb KHOMKy <MpountaTtb>.

T Viomrep yocoant

2 4 [Kamancoam omepea

| 78002008 [Komarns senomens scoeuro
Cncressie | Cepenc | Hacrpoiin Y3C | Mamepenssa | Cocromme  Aporest | napaverpes nporpases: |
uscoson  Cyrounsit | Mecsasal | Kypwan pesomos |
Aara or: {xs.oo.zou it m:llo.OéJOu - NpounTath COpasTn SpIoas...
Bpesn or: [16:00:00 m:[xs:oo:oo -
[Apratn nompen
hnmlmmvo 3 ly- w3 [nc. [0esn HC [Boass saoation]
o 116/06/14 16:58:50 0,000000 0,000000  0O00000000000100b  0:0:30 0:0:30

|2 16/06/14 17:44:59  0,000000 0,000000  0000000000000100b  0:43:57  0:43:57

M Bupogirme 330m0s ¢ oumbrasm

Puc.17. OkHo «ApxuBbi» nporpammbl «MoHutop YPCB-311».
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B okHe MMapameTpbl nporpammbl (punc.18) npouMsBoanTCA HaCTpomkKa
nporpamMmmbl AnNg CBA3W C pacxogomMepamn, o6beaUHEHHBIMU B CETb MO WH-
Tepency RS-485.

N 4 |[Emencesmonger  [7002008
Crncrevme | Cepenc | Hacrpodics Y3C | ameperaen | Cocromme | Apmorews Mapenerpus nporpasim |

[Korswrns ronamens scnewno

Bepcus monuropa: 1.0

HacTpofxa Coemerea I

HCTAHDEUTHPAI0PEATE COLMHEHINE I

MNeparatpu Nporparen:

Anpec npusopa Il
OXMABHHE OTRETO, HC 1000
Yucno nonuTox sanpoce |2

Puc.18. OkHo «[MapameTpbl nporpamMmmbi» nporpammbl «MoHuTop YPCB-311».
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7. CHATbIBAHUE AAHHbIX HA CMAPT®OH

B pacxopomepe-cyetuuke ynbTpasBykoBom ucnonHeHns YPCB-311 co
cTeneHbto 3awmTtbl |IP67 npeaycMoTpeHa BO3MOXHOCTb MNOAKMYEHUN
cmapTdgoHa Ha 6a3e OC Android Bepcun 7.0 n Bbiwe ¢ nogaepxkon NFC.

7.1. YctaHoBKa npunoxeHusa «MoHnutop YPCB-311»

YctaHoska npunoxeHus «MoHutop YPCB-311» ocylwecTternseTca nytem
3arpyskum MHCTannsaumMoHHoro danna c canta vzljot.ru.
[nga 3anycka npouecca ycTaHOBKWM HEOBX0AMMO:
B HaCTpoMKax cMapTdoHa paspelnTb 3arpysky npunoxeHus ns HemssecT-
HbIX NCTOYHUKOB;
akTnempoBaTb (PyHKUMIO Pa3pewmTb yCTaHOBKY U3 3TOr0 UCTOYHMKA,
npv nomoLum noboro annoBoro MeHeaXxepa Ha cMapTdoHe 3anycTuTb 3a-
rpy>XeHHbIn hann;
nocrne yCTaHOBKM MPUIOXEHUs Ha paboyem CTone Unu B MEHI0 NPUoXeHUN
nosABMUTCA MKOHKa ycTtaHoBneHHoro N0 «Monutop YPCB-311» (puc.19).

MoHuTOp
YPCB-311

Puc.19. UkoHka npunoxeHunsa «MoHutop YPCB-311».
7.2. NogknoyeHne K pacxogomMepy

Ons pa6botbl npunoxenuss «Monutop YPCB-311» Heobxogumo B
HacTponkax cMapTdoHa BKNIOUNTb NHTepdenc 6ecnposoaHomn ceasn NFC.

3anyck npunoxenna «Monutop YPCB-311» ocylwiectBnsaetca nocpeg-
CTBOM KacaHus nanbLem n3obpaxeHus UkoHkn (puc.19), nnbo aBTomaTtunye-
CKM Npu nogHeceHnn cmapToHa K NUUEeBOW naHenn pacxogomepa. Bo BTo-
poM criyyae npunoxeHne nnbo 3anyckaeTtcs cpasy, Nnnbo oTtobpaxaeTcs B
CnuncKke AOCTYMNHbIX MPUMOXEHNIA.

PesynbTatbl yCTaHOBMEHNA CBA3U C pacxofoMepoM oTobpaxkakTcsa B
NpaBOM BEPXHEM YNy 3KpaHa cmapTdoHa B BUAE OKPY>XHOCTM COOTBET-
cTeytowlero yseta (puc.20).

2' MonuTop ¥YPCB-311 O

a) cesi3b He bblria ycmaHoerieHa

2 MounTop ¥YPCB-311 O

6) npubop eHe rons Oeticmeusi NFC, ces3b nomepsiHa

#% MokuTop YPCB-311 O

8) C8513b ycmaHoersieHa

Punc.20. PexxuMbl MHAUKAUMUKN COCTOAHNA COeAUHEHUS.
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MpunoxeHwue COLEPXKMT YeTblpe BKMaAKM: O NMPUBOPE, TEKYLUMUE
M3MEPEHUA, HACTPOUKU CETU LORA n APXUBbI (pnc.21).

MoHuTop YPCB-311 O :

0 NMPHEDPE TEKYLME HEMEPEHWA HACTPORI

Puc.21. PacnonoxeHue ApnbIKOB BKNagoK NPUNOXEHUS.

HaBuraumsa mexagy BKnagkaMy OCYLLECTBISIETCSA NOCPEACTBOM CKOSb3sl-
LLIero ropu3oHTanbHOro ABMXKEHWUS MNanbLem Mo 3KpaHy cmapTdoHa, nmbo
Ha)aTMeM — KacaHMeM nanbueM 3KpaHa cmapTdoHa B obnactn otobpaxe-
HUSi HAMMEHOBaHNS Tpebyemow BKknagKku.

L
B npaBoM BepxHeM Yrry 3KpaHa pacrnorioxeHa KHOMKa * Ons Bbi3oBa
KOHTEKCTHOIO MEHI0 NPUNOXeHUs (puc.22).

MoHuTop YPCB- O nporpamme

OMNPMEOPE  TEKYW Beixon

Hacoson apxue

Puc.22. Bug KOHTEKCTHOrO MEHIO NMPUIOXKEHUS.

Mocne BbINONHeHUs komaHabl O nporpamMme OTKpblBaeTcs MHgpopma-
LMOHHOE OKHO, coaep)kallee CBedeHUs1 0 HaMMEeHOBaHUM U HOMEpe BEpCUn
NPUNOXEHNS.

[ns 3aBepweHns paboTbl C NPUOXeHneM HeO6XOANMO BbINOSTHUTL KO-
mMaHay Bbixoa.

7.3. Bknagka «O NMPUBOPE»
BrewHun Bug sknagkn O MPUBOPE nokasaH Ha puc.23.

MoHuTtop YPCB-311 Q@ :

OMNPUEOPE  TEKYLME U3MEPEHWMA  HACTPORI

Baner 78.00.20.08

KC Oxa8d9

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 umn/m?
KP2: 0.00 wmn/m?®

Puc.23. Bug Bknagkun «O NMPUBOPEN».
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B none Bknagku otobpaxatoTca cnegyowme napameTpbl:
- Bepcus 10 pacxogomepa;
- KC — koHTponbHas cymma O pacxogomepa;
- N2 xxxxxx — cepurHbI HOMep pacxogoMepa;
- DN — Tunopasmep pacxogomMmepa (aMameTp YCroBHOro npoxoaa);
- Pexxum — pexxum paboTbl pacxogomepa;
- K1, P1, K2, P2 — kanmbpoBo4Hble K03(hpULNEHTHI;
- Bbix.1, BbIx.2 — pexxum paboTbl BbIXO4OB pacxo4oMepa;
- KP1, KP2 — koadhdpuumeHTbl npeobpasoBaHnda (ans 4actoTtHoro nmbo um-
MyNbCHOro pexunma paboTbl BbIXoda).
7.4. Bknagka « TEKYLUME USMEPEHUA»
BHewHun sug sknagkm TEKYLWME UBMEPEHWA nokasaH Ha puc.24.

MouuTop YPCB-311 O : Monutop YPCB-311 C O

ONPUBOPE  TEKYLUME M3MEPEHUA  HACTPOWK)

OMPUBOPE  TEKYLUME USMEPEHUSI  HACTPOWKI

Texkyuiee Bpems ...

Q, M3/u....

Q, n/MVH ...

MonuHbi o6bem, M3 ...

V+, Mm3...

V- M

Obuee BpemMa paboTbl, YiM ...

Tekyuwiee Bpems 13:50:44 18.08.21
Q, m3/4 0,000

Q, n/muH 0,000

MonHbIK 06bem, M3 0,000

V+, M2 0,000

V-, M2 0,000
O6Liee BpemMsi paboThbl, 4:M 00:00
BeszaBapuitHasa paboTa, 4:M 00:00

besapapuitHan paboTa, Y:M ...
AnnapaTHasa HeucnpasHOCTb
Huskoe HanpsxeHue 6atapen
Owwnbka Y3C
Qt > Qmax
Qt > QB.n.
Qu.n. >Qt

OLWKn60K HeT

Puc.24. Bknagka «TekyLwue namepeHus». Puc.25. OtobpaxeHue Tekywen HC.

B none Bknagke otoGpaxatoTcs cnegyowme napameTpbl:

- TEeKyLMe Bpems u gaTa;

- Q — Tekywwmit pacxoq (M3/4 n N/MuUH);

- MonHbIN 06bEM — CyMMapHbI HAKOMMEHHbI 06beM (M3);

- V+ — 06beM, HaKOMMEHHbIN Npy NPSMOM HanpasNeHUN ABMXEHUS KUOKOCTU
(M3);

- V- — 06beM, HaKoMMeHHbIN Npu 06paTHOM HanpaBfeHUU OBWXKEHUS KUOKO-
ctn (mM3);

- O6Lwee Bpems paboTbl — 06LLAsA NPOAOIIKUTENBHOCTL paboThbl pacxogome-
pa (4acbl, MUHYTbI);

- Bbe3aBapunHaa pabota — nNpPoOoOMKUTENBHOCTL H6e30TKa3HOM paboThbl pac-
xogomepa (4acbl, MUHYTHI).

Mocne Haxatna kHonkn <MPOYUTATb> B BepxHen 4vactu 3aKpaHa
cMapToHa HadYnMHaeTca OoTobpaxeHne nHaukaTopa nporpecca BbIMNOMHEHMWS
3agaun, a B none BKMagku — BCnnbiBatoLero coobuenna Hayanocb YteHue
M3MepeHun

Mpu oTcyTcTBMM COOEB NpY YTEHWMM OaHHbIX B NOSe BKNaakM oTobpaxa-
eTcs coobuieHre OWnboK HeT (puc.24).
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Ecnu B paboTte pacxogomepa cukcnpyetca owmnbka (HC), To BO Bknaa-
ke TEKYLWME USMEPEHWUA nosiBnsieTcs coobuieHne OwmnbKa, a B CTPOKe C
HanmMeHoBaHMeM cooTBeTCcTBYtoLen owmnbkn (HC) HaunHaeTcs oTobpaxkeHune
OKPY>XHOCTM KpacHoro uBeta (puc.25). lMonHbii nepeveHb UKCMpyemblx
owmnbok (HC) npmeeneH B n.8.2.
7.5. Bknagka «<HACTPOMKU CETU LORA»
BHeLwHwit Bua Bknagku HACTPOMKU CETU LORA nokasaH Ha pu1c.26.

MowuTop YPCB-311 @
WUE UBMEPEHUSA HACTPOWKW CETU LORA APXUBbI

DevAddr:
10101010
DevEUL:

D88039 i
z Hayanocb yteHue HacTpoek
AppSKe cetu LORA
YpoBeHb curHana, ab:

Kon-Bo BuanMbIx 6a3. CTaHLuit:
1

Crtatyc noakntoyeHus:

MOAKNIOYEHO
Bepcus LoRa:
90.11.00.09

MPOYUTATb

SKCIMOPT XML

Puc.26. Bug Bknagkn «<HACTPOMUKU CETU LORAW.

KauecTtBO ycTaHOBneHHoON cBs3n ¢ ceTblo LoRa oTtobpaxatorcsa B Buae

LBeTa 3HayeHnsa napameTpa YpoBeHb curHana (puc.26):
- 3eM1eHbIN - CUrHan XOpOoLUEero Ka4ecTBa;
- XXenTbIn - curHan yaoBneTBOPUTESNbHOIO Ka4ecTBa;
- KpaCHbIN - CUrHan nnoxoro Kkayecrtea.

MonHbIM nepeveHb NapameTpoB npu paboTte cetu LoRa npvBedeHbl B
pasgene 8 gaHHOro pykoBoaCcTBa.

[ns BbiBOga Ha 9kpaH 3HavyeHun napameTpoB cetu LoRa cnepyet
HaxaTb kHonky <MPOYUTATb>. Ecnn HeT HeOGXOOUMOCTM B YTEHUN BCEX
napameTpoB, BO3MOXHO YTEHME TONbKO BbIOPAHHOroO, MyTEM KpaTKOBPEMEH-
HOro KacaHusi nanbLem B obnactn otobpaxeHusi 3Ha4eHus napameTpa.

[na coxpaHeHus 3HaYeHUn NPOYUTaHHbBIX NapaMeTpoB crieayeT HaxaTtb
kHonky <QKCIMOPT XML>. lNocneaywowun nopsagok AeNcTBum nonb3oBarte-
nsa 6yayT 3aBMCETb OT MOAENN UCNOMb3yeMoro cMapTdoHa. 3HavyeHus na-
pamMeTpoB coxpaHaTca B hanne oopmaTta XML.

OTobpaxaemble Ha aKpaHe 3Ha4YeHUst MOryT OblTb OTPedaKTMPOBaHbI (3a
NCKMoYeHneM 3HayveHus napametpa DevEUI). [1ns yero cneayer:

- KOCHYTbCA NanbLueM 3KpaHa U yaepxueasi ero B obnactun otobpaxeHus pe-
OAKTUPYEMOro 3Ha4YeHUs napameTpa;

22



BIJIET MP «YPCB=-311». Kpamkoe pyxosodecmeo Maskb3068amesis

- B OTKPbIBLUEMCS 4ManoroBoM OKHe (puc.27) BBeCTN Tpebyemoe 3Ha4YeHuE;
- HaxaTb kHonky <3AIMNUCATb> ona noaTBepXAeHWA BbIMOMHAEMOro Aeun-

CTBUA.
Beegute 3HayeHue:

00 - FFFFFFFFFFFFFFFFFFFFFFFFFFF

OTMEHWTE  3AMWUCATb

Puc.27. Buag amanoroBoro okHa pegaktupoBaHuUs napameTpos.

7.6. Bknagka «<APXUBbIl»

MpunoxeHne nos3BonseT cyuTbiBaTb U3 pacxogomepa 4acoBble (MO-
cnegHue 96 3anuvcen), cyTouHble (nocriegHve 92 3anncu) n MecsyHble (no-
cnepgHue 48 3anuncen) apxmsbl.

CuunTbiBaHME apXMBOB BO3MOXHO M MpPU OTCYTCTBMM HaMNpsKEHUs nuTa-
HUS pacxogomepa.

BHewHnn Bua Bknagkn APXUBbI nokasaH Ha puc.28.

MonuTop YPCB-311 O MonuTop YPCB-311 Q@ :

13MEPEHWA  HACTPOMKM CETMLORA  APXMBbI 13MEPEHWA  HACTPOIIKM CETMLORA  APXMBbI

HacoBOW apxwe HacoBo® apxue

MecRYHEIA apxuB

NPOYUTATE

COXPAHWTE

Puc.28. Bknagka « ApxuBbli». Puc.29. Bug meHI0 CO CTUCKOM
HauMeHOBaHUWN apXMBOB.

Mocne HaxaTusa Ha kHonky ¥ (puc.28, pacnornoxeHa cnpasa OT Hagnucu
YacoBon apx1B) packpbiBaeTCsi MEHIO CO CMTUCKOM HauMEHOBaHUIN apXMBOB:
YacoBowu apxuB, CyTouHbIn apxuB, Mecs4Hbin apxuB (puc.29).

Mocne Bbibopa TpebyeMoro HaMMeHOBaHUS apxXxuBa M HaXKaTUA KHOMKM
<MPOYUTATb> OTKpbIBAaETCA OKHO CO CMUCKOM apXWBHbIX 3anucemn
(pnc.30). Kaxxpass apxuBHasa 3anucb CHabXeHa METKOMW BPEMEHM, COOTBET-
CTBYHOLLEN MOMEHTY BPEMEHM COXPaHEHWUs OaHHbIX B apXuMBe U UMEHLLEN
dopmMaT: «4acbl», «KMUHYTbI», «CEKYHObI», «OEHb», KMECSAL», «roa».
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MohuTtop YPCB-311 @ : MoHuTop YPCB-311 o :

13MEPEHMA  HACTPOWKMW CETW LORA  APXMELI

13MEPEHHA HACTPOWKM CETH LORA  APXMBbI

YacoBRoR apxve

HacoBOW ApX1B

17:59:59 24.04.21

Tekywees BpesMA 17:59:59 2404 21

18:59:59 24.04.21

0.000000
0,000000

20:5¢ 4.04.217

21-50:50 24.04.21 dnaru HC Q00700

NPOYHTATE MNPOYHMTATE

COXPAHWTE COXPAHWTE

Puc.30. Bknagka BbiopaHHoro apxmBa. Pwuc.31. Buag okHa ¢ apXuMBHbIMU JaHHbIMMW.

[na npocmoTpa cogepXumoro BblGpaHHOW apxXMBHOW 3anmMcu Heobxo-
OMMO KOCHYTbCA nanbuem B o6nactn 3kpaHa C oTobpakeHuem COOTBeT-
cTBylolwenn meTkn BpemeHu. OTKpoeTCs OKHO C apXMBHbIMW [AaHHbIMW
(pnc.31).

lMonb3oBaTenb MOXET BblOpaTb M COXpaHUTb Tpebyemble 3anucu apxmea
B OTAeNbHOM dhanne. [Ina coxpaHeHns BbIOpaHHbLIX apXMBHbIX 3anncen cre-
ayeT HaxaTtb kKHornky <COXPAHWUTb>. B oTkpbiBLLEMCH ONANOroBOM OKHE
OyneTt npeanoXxeHo ykasatb popmMaT coxpaHsemoro carnna (puc.32).

MNosxanyicTa, BbibepuTe
dopmar apxusa

AST wnw CS5Y

OTMEHA csv AST

Puc.32. Bug gnanoroBoro okHa Bbibopa dopmarta camna.

NMPUMEYAHNA.

1. ®opmat .AST — 3TO BHYTPEHHUI hopMaT, NpeaHasHa4YeHHbI ang paboTbl ¢
nporpaMmmHbIM Komnnekcom «Banet Cll».
2. ®opmat .CSV — TekcToBbIN hopmaT, NpeaHasHavYeHHbIM Ans npeacTaBneHns
TabnnyHbIX JaHHbIX.
Mocne Haxatus kHonkn <COXPAHWUTb> nopsgok ganbHenwux aen-
CTBUIW nonb3oBaTensa 6yayT 3aBuceTb OT MOAENN UCNOSb3yeMoro cMmapTdo-
Ha.
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8. PABOTA C MOAYJIEM BECNPOBOJHOIMO UHTEP®EMNCA LORA

Moaynb LoRa 6ecnpoBogHoro uHtepdernca npegHasHavyeH anga nepe-
Aayn HaKOMSEHHbIX U TEKYLMX OaHHbIX, @ Takke COOOLLUEHUI O HelTaTHbIX
cUTyaumax ot NpubopoB yyeTa B OUCMETYEPCKYIO CUCTEMY, MOCTPOEHHYIO Ha
6ase nporpammHoro komnnekca «B3JIET Cll» unn ctopoHHUX cepsucoB. B
KayecTBe nepeparollen cpedbl npu paboTte agantepa UCNOMb3YHOTCA UUd-
poBble ceTu cTaHgapta LoRawWan.

O6meH B ceT Ha 6ase moayns LoRa no3sonsdeT yBenuunTb ANUHY CBS-
31 oo 10 KM Ha OTKpPbITOM MPOCTpPaHCTBE M OO 2 KM B 3acTponke. Takxke
cBA3b Mo uHTepdency LoRaWan nosbilwaeT 3aHeproaddekTMBHOCTbL abo-
HEHTCKOro o6opyaoBaHMsA U CHUXXaeT CTOMMOCTb ero 06CnyxmBaHus.

MPUMEYHAHWE. Tpu pasmeweHnn pacxogomepoB ¢ LoRa mogynem
BHYTPW 3[aHuU1, KONogues, Npu NMnoTHOM 3acTpoKrke U nNp., AN npegoTspa-
LLIEHNSI CHMXKEHMSI 0ANbHOCTU CBSA3W PEKOMEHAYETCSH UCMNONb30BaTb BbIHOC-
Hbl€ aHTEHHbI.

8.1. YcTpouncTBO M paboTa
Mogynb LoRa nossonser:
- nogkntovatb no 6ecnpoBOAHOM TEXHOMOMMKM K AUCNEeTYEPCKMM cucTteMam
pacxo4omepsl;
- OCYLLEeCTBNATb KOHTPOSb MokKasaHui NpubopoB N (PUKCUPYEMbIX HELTaTHbIX
cuTyaumm;
- nepefaBaTb apXMBHbIE JaHHble B ANUCNeT4YEepCKME CUCTEMDI.
MpuHuun pabotbl LORaWAN ceTn npuBeneH Ha puc.33.

OKOHeYHble yanbl

cetn LoRaWAN
Pacxogomep

Co

Moaynsuus

1
Cepsep Cepsep
J N 1
LoRa ! cetn LoRaWAN NPUNOXEHNA
Pacxogomep BasoBasi cTaHuus . - }
=i —> cetn LoRaWAN | W | YaaneHHbI KoMnbloTep
: W | (knueHTCKOE NpUNoXeHne)
)

e 2 .\ Ethernet, , /.
=3 = 4G, Wi-Fi !

+—>
Pacnep = o | ~8
g? : i
/,‘: el 1

Pacxogomep

- .
3 =

Puc.33. Cxema opraHusauum oomeHa no LoRaWAN ceTw.

LoRaWan ceTb ucnonb3dyeT 6e3nunueH3noHHble cybrurarepuoBblie pa-
ANOoYacTOTHbIE Anana3soHbl, Takme kak RU864-870 (guanasoHbl YactoTt 864 -
865 MI'y, 866 - 868 MI'y, ,868.7 - 869.2 MI'y) B Poccun n EU863-870 (auna-
na3oHbl YacTtoT 863-870 /873 MI'y) B EBpone.

LoRaWan ceTb obecneunBaeT nepegayvy AaHHbIX Ha BonbLUMe paccTos-
HUS C HU3KMM 3HepronoTpebneHmemMm. CKOpOCTb nepedayn OaHHbIX MOXeT
coctaenatb ot 0,3 oo 27 kbut/c B 3aBUCUMOCTU OT KOIhULMeHTa pacLum-
PEeHUs.
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Mogynsauma LoRa nmeet B obuien CnoXXHOCTU WwecTb KO3 dUUNEHTOB
pacwmpenus: ot SF7 go SF12. Yem 6onbwe SF, Tem 6onbLie Bpems B adhu-
pe, 6bonblie noTpebneHne aHeprum, MeHblle CKOPOCTb Nepedadn AaHHbIX U
Oonblue JanbHOCTb CBSA3MN.

B coctaB o6opynoBaHusa cetn LoRaWAN BxogaT:

6asoBas ctaHuma cetn LoRaWAN (wnto3, gateway), BbinonHsawowas dyHk-
UMM CONPSKEHNA U B3aMMOLENCTBMSA pagnoceT ¢ abOHEHTCKUM TepMuHa-
FIOM Y KOHUEHTpaUun Harpy3ku ¢ rpynnbl TEPMUHAIOB;

CeTEBOW CepBep, NpeAHa3HaYeHHbIN ANs ynpaBreHUsl ONopHOW ceTblo 6aso-
BbIX CTaHUMMW, NpuUemMa [AaHHbIX C OKOHEYHbIX YCTPOMCTB M nepefayn ux
BHELLUHUM NPUNOXEHUAM, a Takke nepefadn AaHHbIX OT BHELUHUX NpUoxe-
HUM Ha LoRaWAN yctponctea. B kayectBe ceTeBOro cepsepa MOXHO WUC-
nonb3oBaTb KaK pelleHus, npefocTaBnseMble MECTHbIMU onepaTtopammu
(«Op-Tenekomy, Actility), Tak n pasBepHyTb CBOK CeTb COBCTBEHHbIE CETU Ha
6a3se peleHun ot «Bera-AbcontoT» 1 T.0.;

cepBep npunoxeHun (application server), npegHasHa4YeHHbIN Ana 06paboTku,
OTOOpaXeHUa N XpaHeHUs nepefaBaeMbiX JaHHbIX OT KOHEYHbIX YCTPOWCTB.
B kayecTBe cepBepa NpUNOXeHUn MOXHO UCNOorib3oBaTh CryX6bl Nporpamm-
Horo komnnekca «Bsnet Cl». nubo Takke MOXHO BOCMOMb30BATbLCA YChy-
ramu obrayHbIX CEpBUCOB, NOAOEPXKMBAIOLLNX YCTPOMUCTBO.

8.2. MNoaknroyeHne npubopa k cetu LoRa

Ana wHTerpaumn npnbopa ¢ LoRa moaynem B ceTb, HEO6X0ANMO nepe-
AaTb OMCNeTYepy CeTeBOro cepeepa napameTpbl cBA3n LoRa moayns
(OTAA, DevEUI, AppEUI, AppSKey). Pekomengyetca aTto caenatb npu
nomowin npunoxerHna «Monutop YPCB-311» ana OC Android: Ha Bknagke
HACTPOMKA CETU LORA crneayeT BbIMOMHUTL YTEHWE BCEX HACTPOEK, No-
cne 4vero HaxaTb kHornky <QKCIMOPT XML>. Co3sgaHHbI hann ¢ HacTpon-
KaMu nepecnaTb gucneTyepy.

[Ana HakonneHnss n oTobpakeHnsa nonyyYaembiX AaHHbIX Heobxoammo
CBA3aTb CETEBOW cepBep U cepBep npunoxenun. MNMotpebyetca coobwmntb
AncneTyepy CeTeBoro cepsepa, kakumu cpeactsamm byayt obpabaTbiBaTbCA
AaHHbIE: C MOMOLLBI nporpaMmmHoro komnnekca «Bsnet Cll» nnbo gpyroro
cepsuca, NnoaaepK1UBatoLLLEero AaHHbIM Npnbop.

B cnyyae ucnonb3oBaHusa nporpammHoro komnnekca «Bsnet Cl» u ce-
™M «Jp-Tenekom» aucneTyepy HeobxoouMo nepegaTtb agpec cepsepa
«Banet Cll»: https:\\ip:port (BHewHnn cTtaTuyeckui agpec, nopT LoRa no
ymonyanuio 2061).

Ot aucnetyepa cetn «Op-Tenekomy» Nony4nTb:

- agpec cepepa «3Ip-Tenekom» Buaa https://ernet.ertelecom.ru/api;
- TOKEH ayTeHTMdMKaUMN B CETU «Ip-Tenekom» (LUndpoBaHHas CTpoKa).

Mpn ncnonb3oBaHun cBoen ceTn Ha b6ase «Bera-AbcontoT», gucnetyepy
Heo6Xxo4MMO NONy4YnTb:

agpec cepBepa «Bera-AbcontoT» Buga ws://ip:port (NOpPT NO yMOnYaHUo
8002);

- AaHHblEe ANns ayTeHTMduKauum (NorvH, naporsb).

Ansa Toro, 4tobbl fobasuTe Npnbop ¢ LoORa moaynem B nporpamMMHbIN
komnnekc «Banet Clly, Heobxoaumo coobwuTb AMCneTyepy cepeepa crie-
AyoLLne HaCTPONKK: Tun npubopa, ero cepunHeii Homep n DevEUL.
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8.3. MepBUYHaA akTUBaUusa npubopa

Mocne TOro, Kak BbINOSMIHEHbLI BCE 3Tanbl HACTPOWKM npubopa, Npounso-
Wwno gobaeneHne B ceTb U B Cry0bl 06paboTkM AaHHbIX, HE06X04MMO Npo-
BECTWN NpoBHYK npoueaypy akTusauum join unu npouenypy NOAKMYEHNUS.
3atem nepesarpy3ntb npubop, OTKMOYMB / NOAKNIOYNB €ro nutaHue, nmbo
A0XOaTbCA CrieaytoLero ceaHca CBs3un.

Mocne BkNOYEHUS NUTaHUA Npubopa U B HaYarne Kaxaoro ceaHca CBA3M
(B criyyae oTCyTCTBUS MNOAKNIOYEHUS K ceTU) Moaynb LORa npon3BoauT B Te-
YeHUN MWHYTBI Npouenypy noaknyeHus. MNocne ycnewHoro nogknioYeHus
nepegaeTcs nakeT AaHHbIX C ayTeHTUdukauuen npubopa u nakeT C TeKyLm-
MU AaHHbIMK NGO apxmBamm (B COOTBETCTBME C HACTPOMKaMM).

[MpOKOHTPONUPOBAaTL NPOLECC MOXHO C MOMOLLLIO NpUNoXxeHns «MoHu-
Top YPCB-311» Ha Bknagke HACTPOUKA CETU LORA, KOCHYBLUMCh HYX-
HOro 3HayeHus. [llpy ycnewHOM MOAKMYEHUN MNOSABUTCA  HaONWUChb
NOOKITIOYEHO.
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9. NNTIOMBUPOBAHUE

Mo 3aBepLUEeHMIO NYyCKO-HaNago4HbIX paboT CHATb NepeMbIYKY C KOHTaKT-
Hov napbl J2 (cM. puc.34), 3aKpbiTb €ro NIOMOMPOBOYHON YaLLKOW, 3aKpenuTb
BMHTOM W ONfIOMBMpPOBaThb 3KCNyaTaLMOHHOW NITIoMBoN.

MponycTuTb NPOBOSIOKY CKBO3b OTBEPCTUSI B KPbILLKE U KOpNyce BTOpPWY-
HOro npeobpasoBaTtens, CKpYyTUTbL €€ U onfioMbrupoBaTb HaBeCHLIMU Nromba-

Mu (cMm. puc.35).
|N

KpenexHbin BUHT

 —

d R
BRUIET MP
YNbTPA3BYKOBOW PACXOAOMEP-CHETHMK
wcnonwenwe YPCB-311

[N
86T B @
|0-130°C =24B| | DN 32 | 7\

MnombupoBo4Has
Yaluka

e e

Puc.34. NnombupoBaHue KOHTaKTHOM napbl J2. Puc.35. BHelwHne nnomobil.
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10. CAMOOUAIHOCTUKA

[NepeyeHb HencrnpaBHOCTEN U HELUTATHbLIX CUTyaLUn, ANArHOCTUPYEMBbIX
NpnbopoM N NHANUMPYEMbIX Ha aucnnee (Npyu ero Hannyun) B BUAE CMMBONA
«X» B cTpoke «HC = — — — — — — » NpmuBeaeH B Tabn.5. OTcyeT NnopsaaKkoBoOro
HOMepa 3HakoMecTa Npou3BOAMUTCS crpaea Haseeo.

Tabnuua 5

MopsiakoBbIM HOMEpP

CopepxaHne HeMcnpaBHOCTU, HELLTATHON CUTyaLUm
3HaKomecTa

AnnapartHasg HeUcrnpaBHOCTb

Hwnskoe HanpshkeHne baTapeu

Het Y3C

Tekywuii pacxod 6onblle MakCUMarnbHOro

Tekywinin pacxof Bbllie YCTaHOBNEHHOIO BEPXHEro nopora

OO WIN(F

TekyLnin pacxod HUXKe YCTaHOBSIEHHOIO HMXKHEro nopora

AHanNorM4yHyo MHoOpMauuo MOXHO CYMTaTb MO MHTepdhency BO BKNaa-
ke CoctosiHue nporpammbl «MoHuTop YPCB-311» (cm. puc.17), npn Hanm-
4yum HC mnn HemcnpaBHOCTU UHOUKATOP B COOTBETCTBYIOLLEN CTPOKE CBe-
TUTCS KpaCHbIM LIBETOM.

HewTaTHble cuTyauumn 3a npollealiee Bpemsi OUKCUPYHOTCS B apxvBe
npnbopa 1 UX MOXHO NpocMaTtpuBaTb MO nocregoBaTenbHOMY NHTEpPdEency
BO BKnagke ApXuBbI, BbiOpaB BMA apxmBa M BpeMeHHOW MHTepBan. HasHa-
YyeHue c 1-om no 6-yi0 No3numn (cnpasa Haneeo) 16-NO3ULMOHHOIO Koda B
ctonbue HC apxuBa cOOTBETCTBYET yKazaHHOMY B Tabn.5. Hannuve Heuc-
NpaBHOCTU yKasblBaeTcsa umpon «1», otcytcTtBue — umngpon «0».
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11. TEXHUWYECKOE OBCIY>KUBAHUE

B BBefeHHbIN B 3KCMnyaTauuio pacxodoMep pekoMeHayeTcs noaBepratb ne-
pYOANYECKOMY OCMOTPY C LiENbi0 KOHTPONS:

- paboTocnocoBbHOCTH pacxoaomepa;

- cobnoaeHnsa YCroBui aKCnnyaTauum;

- HANUYUS HaNPSXKEHUSI NUTaHUS B 3aAaHHbIX Npeaenax;

- OTCYTCTBUS BHELLHMX NOBPEXOEHUA pacxoaomepa;

- HAEXXHOCTU INEKTPUYECKMUX N MEXAHUYECKNX COEANHEHUN.

lMepnogmMyHOCTbL OCMOTpa 3aBUCUT OT YCIOBUM 3KChfyaTauum, HO He
A0SMKHa BbITb pexe o4HOro pasa B MecsiL.

He pexe ogHoro pasa B rog HeobxoguMmo nNpoBoauTb npodunakTnye-
CKUA OCMOTP BHyTpeHHero kaHana [l Ha Hanuune 3arpsisHeHun u/vnun oT-
noxeHun. [lonyckaeTca Hanuyune ferkoro pbhkeBaToro Haneta, KoTopbli npu
npoBeaeHun NpodUNakTUKN OMKEH CHAMATbLCA C MOMOLLbI YUCTOWN MSATKOW
BETOLUMN, CMOYEHHOW B BOAE.

Mpyn HanuMuuu 3arpsi3sHEHU N OTNIOXEHWA OPYroro BMAa UnuM UX cylle-
CTBEHHOW TOSLWMHbLI HEOBXOAMMO MPOM3BECTU OYUCTKY BHYTPEHHEN MOBEpPX-
HocTu Ml ¢ nomoLblo BOAbI, YNCTOM BETOLWN U HeabpasmBHbLIX MOKLLMX
CpeacTB cpasy Xe nocre n3BnevYeHnsa pacxogomepa nua tTpybonposoaa.

Hanuuyme cywecTBeHHbIX 3arpsis3HeHuUn Ha nosepxHocTu [, KOHTaKTu-
pylOLLEN C XKUOKOCTbI, CBUAETESNLCTBYET O HEYOOBMETBOPUTENIBHOM COCTO-
AHMK Tpybonposoaa.

B [lpu BbIABNEHUM NOBPEXAEHUN N3nennd, kabenenm nuTaHus, cBs3nM Heob-
XOOANMMO 00paTUTLCA B CEPBUCHBIN LEHTP WKW pernoHanbHoe npeacrasu-
TENbCTBO ANl onpeaeneHns BO3MOXHOCTU ero JanbHENLEN aKcnnyaTaumn.
B PaboTtocnocobHocTb Npubopa onpegenseTca No Hanuyuo U Coaep>KaHnio
WHAOMKaLMW Ha gucnnee pacxogomepa unm Ha moHuTtope K.

B Pacxogomep no BuAy MCNOSHEHUA U C YY4ETOM YCNOBUIM SKCMNyaTtauum
OTHOCUTCS K M3OEennsiM, PEMOHT KOTOPbIX MPOM3BOAUTCA Ha cneumarbHbIX
npeanpuaTusx, NMbo Ha NpeanpUATUM-U3roToBUTENE.

B OTtnpaBka pacxogomepa Ans NpoBeaeHWsi MOBEPKU UMM PEMOHTA OOMKHA
NpoM3BOAMTLCA C nacrnopToM npubopa. B conpoBoauTenbHbIX OOKYMEHTax
HeobXxoQMMO yKasblBaTb NOYTOBbIE PEKBU3UTLI, TenedoH 1 dakc oTnpaBuTe-
ns, a Takke cnocob u agpec obpaTHOM AOCTaBKM.

Mpn otnpaBke npubopa B MOBEPKY MMM B PEMOHT Heobxoammo nocre
AEMOHTaXa OYMCTUTb BHYTPEHHWU KaHan I oT oTnoXeHun, ocagkoB, HaKn-
MW, a TaKkke OT OCTATKOB paboyen XNaKocTu.
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AnsA 3AMETOK
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