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HacTtoawmn [OKYMEHT pacnpoCcTpaHAeTCcss Ha pacxo4oMepbl-
cyeTumkn yrnbTpassykosble «B3JIET MP» wucnonHenua YPCB-311 wn
npedHasHayeH Ons 03HaKOMITeHUsI NoSib3oBaTenst C yCTPOMUCTBOM pac-
xogomepa, NopAAKOM ero 3Kcnryataumm n MoHTaxa.

B cBs3n ¢ NoCcTOsAHHOM paboTon Mo ycoBepLUEHCTBOBAHMIO Npubo-
pa, B pacxogomepe BO3MOXHbI OTIIMYNA OT HACTOSLLLEro pyKOBOACTBA,
He BNUAKOLLME Ha METPONorMyeckne xapakTepuctukm n yHKUNOHarb-
Hble BO3MOXHOCTU npubopa.

MEPEYEHb NPUHATLIX COKPALLEHNIN

DN - HOMUWHanbHbIA AnameTp;

Bl - BTOPUYHbIN N3MepUTENbHbIN Npeobpa3oBaTerb;
KKU - XKUOKOKPpUCTaNIMYeCcKnin UHANKaTop;

MBIl - UICTOYHUK BTOPUYHOTO MUTAHUS;

ny - U3BMEPUTENBHbIN Yy4aCTOK;

HC - HewTaTHasa cuTyauus;

oC - onepaumnoHHas CUCTema;

MK - NepCoOHarnbHbIA KOMMNbIOTEP;

Mno - NnporpammMHoe obecneveHme;

M - NepBUYHbIN NpeobpasoBaTesb pacxona;
MNoA - Npeobpa3soBaTenb ANEKTPOAKYCTUYECKUNA;
Y3C - YNbTPa3ByKOBOW CUrHan.

* k%

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

e Pacxodomep-cyemyuk yrnbmpaseykoeol «B3JIET MP» paspeweH K
rnpuMeHeHuro 051 ydema merisioHocumersisi 8 8005IHbIX cucmemax meri-
JIOCHabXXeHUs.

e Pacxodomep-cyemyuk ynbmpa3ssykoeoli «B3J/IET MP» umeem cep-
mugpukam CLHC MHTEPIA3CEPT nod Ne OrHO4.RU.1303.B01135 co
cpokom Qeticmeausi no 16.05.2024 2.

e Pacxodomep-cyemyuk yrnbmpaseykoeol «B3JIET MP» coomeem-
cmeyem mpebogaHusm TexHudeckozo peearnameHma TaMOXeHHO20
cowsa TP TC 020/2011 «3nekmpomazHUmMHas coeMecmumMocmb mex-
HUYecKux cpedcmsy.

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

I. srotoBuTEeNb rapaHTMpyeT COOTBETCTBME PaACXOLOMEPOB-CYHETYMKOB YrbTpa-
3BykoBbIX «B3JIET MP» wucnonHeHna YPCB-311 TexHuyeckum ycrnoBumsm B
npegenax rapaHTUMHOIO CpOKa, yKas3aHHOro B rnacropTte Ha musgenue, rnpu co-
6nogeHun cnefyowmx yCnoBum:

1. XpaHeHue, TpaHCNopTUpOBaHME, MOHTaX M 3SKChfyaTauusa wusgenus
OCYLLIECTBNAOTCA B COOTBETCTBMM C TpeOOBaHNAMK IKCMyaTaLMOHHON
AOKYMEHTauUnun.

2. MoHTax u nyckoHanagouvHble paboTbl NpoBeAeHbl crneumanm3vpoBaH-
HOW OpraHu3aumen, COTPyLHMKM KOTopon npolnn obydeHne Ha npea-

NPUATUN-U3FOTOBUTENE, N UMEKOT CEPTUEMKAT Ha BbIMOSHEHNE AAaHHOIO
Buaa pabor.

II. B cnyyae Bbixoga 060pyaoBaHNs U3 CTPOSi, rapaHTUMHbLIA PEMOHT NPOU3BOAMUT-
Csl B FTOJSIOBHOM WNW pervoHasnbHbIX CEPBUCHbLIX LIEHTpaX, aBTOPU3NPOBAHHbIX
no paborte ¢ obopygoBaHMeM TOProBon Mapku BaneT, npu cobniogeHun ycro-
BUN 3KCnnyaTaumMm n TpeboBaHuK, yka3aHHbIX B 3KCMNSyaTauuoOHHOW LOKYMEH-
Taumn.

II. N3roToBMTENDb HE HECET rapaHTUHbLIX 0653aTEeNbCTB B CrEAYLWNX CryYvasx:
a) OTCYTCTBYET NacnopT Ha usgenue;
6) nsgenne MeeT MexXaHU4YECKNE NOBPEXAEHNS;

B) usgenue XpaHunocb, TPaHCNOPTUPOBANoCb, MOHTUPOBANIOCE UIN JKC-
nnyaTMpoBanocb C HapyleHnem TpeboBaHui JKCMnyaTaunmoHHOW A0-
KyMeHTauuu Ha usgenve;

r) 6bino gonyueHo 3amep3aHune (nepexon B TBepaoe ha3oBoe COCTOSAHUE)
KOHTPONMPYEMOWN XXUAKOCTU B U3MEPUTENBHOM y4acTKe n3genus;

[1) OTCYTCTBYET UNM NoBpexaeHa nriomba ¢ NoBEPUTENbHbLIM KIENMOM;
€) usgenue nogeepranock pasdopke n gopaboTke;

X) rapaHTUsl He pacnpoCTPaHSIETCS Ha pacxodHble MaTepuanbl U aeTanu,
MMetoLLME OrpaHNYEHHbIA CPOK CRYXObI.

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

1.1. HasHauyeHue

1.1.1.

1.1.2.

Pacxogomep-cyeTtunk ynbTpassykoBon «B3JIET MP» wncnonHeHus
YPCB-311 npegHasHadeH Onst namepeHusi cpegHero o0beMHoro pac-
xona n obbema peBepCUBHbBIX MOTOKOB ropsYven U XornogHou BoAbl.

Pacxogomepbl MOryT UCNoOSb3oBaTbCA B cOCTaBe MHOPMaLMOHHO-
n3mMepuTenbHbIX CUCTEM U KOMMSEKCOB, B CUCTEMAX TenrnoyyeTa, as-
TOMaTU3MPOBAaHHbLIX CUCTEM YNpaBfeHUs TexXHONOorm4YeckumMu npouec-
caMu B 3HepreTuke, KOMMYHarnbHOM X03AUCTBE U T.4.
Pacxogomep-cyeTtunk ynbTpassykoBon «B3JIET MP» wncnonHeHus
YPCB-311 obecneymBaer:
namMepeHune cpegHero ob6bLEMHOro pacxoga Xugkoctn B Tpybonposoge
anga noboro HanpaeneHns NOTOKa;

BblyMClieHMe obbema XMOKOCTU HapacTalowUM UTOroM OTAEeSbHO AJ1S
npsiMoro M obpaTHOro HanpaefeHust NoToka M ux anrebpanyeckon
CYMMbI C Y4€TOM HanpasfieHUsi MOTOKa;

N3MepeHNe TEKYLLLEero 3Ha4eHNa CKOPOCTUM U onpedeneHne Hanpasne-
HWS NOTOKa XNOKOCTH;

BbIBOA pe3ynbTaToB M3MEPEeHUA U BblYUCIEHUWW B BUOE YaCTOTHO-
UMMNYNbCHBIX U/UMK NOTMYECKUX CUTHASOB;

BbIBO, N3MEPUTENBbHON MHOPMaLIMN Ha XUOKOKPUCTaANNNYECKUN NHOU-
KaTtop (Mpu ero Hanuuuu), a Takke Yepes uHTepdenc M-Bus, unm dec-
NPOBOAHOMN WMHTEpenc no crtaHgaptTam nepegadn gaHHblx WM-Bus
unu LoRa (npotokornbl Wireless M-Bus unu LoRaWAN cooTBeTCTBEH-
HO), UnNn Yepes TpaHcnoHaep GnuxkHero paguyca gencteua NFC B co-
otBetcTBuun ¢ ISO 15693;

BbIBOA, U3MEPUTENbHOWN, ANArHOCTUYECKOW, YCTAHOBOYHOWN, apXUBHOW 1
apyron mHdopmaumm 4yepes nocrnegoBaTenbHbii MHTepdenc RS-485
(npotokon ModBus);
apXxvMBUPOBaHME B 3HEProHe3aBMCUMOWN NaMATU pe3ynbTaToB M3Mepe-
HWA N YCTAHOBOYHbIX NAapaMeTpOB;
BO3MOXHOCTb MPOrpaMMHOro BBOAa YCTAHOBOYHbLIX NapamMeTpoB C yye-
TOM MHAUBMAYaAlbHbIX OCODEHHOCTEN U XapaKTEPUCTUK OOBbEKTa U3Me-
PEeHNS;
aBTOMATUYECKUA KOHTPOMb U UHOMKALMIO HanMyns HewTaTHbIX cUTya-
LA 1 OTKA30B, a TaKKe 3anucb B apXmBbl X BUAA U ANUTENBHOCTY;
3aLUNTY apXMBHbIX N YCTAHOBOYHbIX JAHHbIX OT HECAHKLMOHMPOBAHHOIO
AocTyna.

MPUMEYAHWE. [docTtyn K HEKOTOPbIM apXMBHbIM AAaHHbIM BO3MO-
XeH no GecnpoBogHoMy WHTepdency no craHgapty Wireless M-Bus
(cm. n.1.5.5.4) n nHtepdericy NFC (cMm. n.6.7).
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1.2. TexHn4YecKkue xapakTepucTuKkun

1.2.1. OCHOBHble TexHUYeckue xapaktepuctukum pacxogomepa «B3JIET MP»
ncnonHenunsa YPCB-311 npuBeaeHbl B Tabn.1.

Tabnuua 1

HanmeHoBaHWe napameTpa

3HayeHne napameTpa

1. HomunanbHbiv aametp (- | a5 | 40 | 50 | 65 | 80 | 100 | 125 | 150 | 200 | 250 | 300
nopasmep) Tpybonposoga, DN
2. HaumeHbLWnn namepsiemMoin
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
3. HambonbLwunn namepsemsbin
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/
4. [opor 4yBCTBUTENLHOCTY PAC- |, 555 036(0,057| 0,10 |0,145/0,226|0,353(0,510| 0,96 | 1,50 | 2,16
xogomepa, M°/y
5. Hanbonbluee gaBneHve B
2,5
Tpybonpooge, MlMa
6. MNapameTpbl pabo4en XKungko-
CTW:
- TemnepaTypa, °C ot 0 go 150
- cogepkaHue rasoBbIX BKI0-
yeHun, % oT obbema He Oonee 5
7. YyBCTBMUTENLHOCTb NO CKOPO-
CTM NOTOKa XUAKOCTU, M/C 0,008
8. HanpskeHne nntaHus: cMm. n.1.2.7
9. CpengHsis HapaboTka Ha OT- 75000
Kas, 4
10. CpegHun cpok cnyxobl, neT
- NP aBTOHOMHOM MUTaHUK 10
- NPV BHELLHEM MUTaHUn 12

1.2.2. Pacxogomep obecneumBaeT n3aMepeHune cpegHero o6bemMHoro pacxoga
XNOKOCTN B COOTBETCTBUMU C POPMYIIOMN:

Q=2,83-10°.v-DN?,

raoe Q — cpeaHuii 06beMHbI pacxod, M3/y;
V — CKOPOCTb NOTOKa, M/C;
DN — HOMMHanbHbIV AnameTp Tpybonposoaa.

1.2.3. B cnyyae mcnosnb3oBaHUA pacxogomMepa B CUCTEMax KOMMEPYECKOro
yyeTa ¢ ananasoHamu paboumx pacxogoB OT Qmin A0 Qmax, NPUBEOEH-
HbIMW B Tabn.2, npegenbl 4OMYyCKaeMon OTHOCUTENbHOW MOrpeLIHOCTH
npubopa He npeBbiwakT * 2 %.
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Tabnuua 2

DN Qmin, M3/4 Qmax, M3/ Bec nmnynbca, 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

* — BeC MMnysnbca Ha yHMBEpPCanbHOM BbIXOAE pacxogomMepa B MMMYNbCHOM
pexunme paboTbl.

1.2.4. Pacxogomep, OCHaLWEHHbIN NHOUKaTopoM, obecnevmBaeT oTobpaxeHune
3HaYEeHUN WN3MepsieMbIX NapamMeTpoB C PaspsALHOCTbIO, yKa3aHHOM B
n.1.5.5.1 HacToSALWero pykoBoACcTBa.

1.2.5. Takke pacxogomep obecrneuynBaeT BbIBOA Pe3ynbTaTOB U3MEPEHUs C
MOMOLLbIO:

- YHMBEpcanbHOro Bbixoga (B 4aCTOTHOM, UMMYMbLCHOM WX JIOrMYECKOM
pexumax paboTbl);

- NTOrMYECKOro BbIX0OAA;

- nocrnegoBatesibHbIX MHTepdencos RS-485 wnn M-Bus vnun no paguo-
kaHany Ha JyactoTe 868 MI'y (npotokonel WM-Bus nnn LoRaWAN);

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

CpoOK COXpPaHHOCTM apxXvMBHOW M YCTAHOBOYHOW MWHGOPMaLMM B
pacxogomepe Npu OTKITHYEHUN BHELLHErO NUTaHMs He MeHee 1 roga.
1.2.7. OnexkTponuTtaHue pacxogomepa (no 3akasdy) obecnevnsaeTtcs:

- Npu Temnepatype namepaemon xugkoctn ot 0 go 130 °C — oT BCTpO-
€HHoN nuTmneBon 6atapeun Tunopasmepa C ¢ HOMUHANbHLIM HaMNpsHke-
Huem 3,6 B, nnbo OT BHELIHEro NCTOYHMKA NOCTOSIHHOIO TOKa ctabunu-
3MpPOBaHHbIM HanpshkeHneMm B AuanasoHe oT 9 o 24,5 B ¢ ypoBHeM
nynbcauumn He 6onee £1,0 %;

- Npy Temnepartype namepsieMon xungkoctu cebiwe 130 °C n go 150 °C —
TOMbKO OT BHELUHEro MCTOYHMKA MOCTOSIHHOrO Toka (baTapes He ycTta-
HaBnMBaeTcs).
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1.2.8.

Mutanune pacxogomepa ot cetn ~ 220 B 50 Ny obecneymBaeTcs €

NMOMOLLbIO UCTOYHMKA BTOpUYHOro nutanusa (MBI1), noctasnsemoro no
3akasy ([MpunoxeHne XK). CpeaHas noTpebnsiemas MOLWHOCTb pacxo-
AomMepa npu BHELLHEM NuTaHuu — He 6onee 1,5 MBT.
Cpok cnyx0Obl pacxogomepa C aBTOHOMHbIM nuTaHnem 6e3 3ameHbl
BCTPOEHHOW NuTMEBON GaTtapen npu HOopMaribHbIX YCOBUSAX JKCMya-
Tauun He meHee 10 neT. Nog HopManbHLIMWU YCIIOBUSIMW KCMSyaTauum
nogpasymeBaloTCA:

- Temnepatypa okpyxatowien cpebl ot 15 go 35 °C;
- Temnepatypa namepsaemon xumgrkoctv ot 0 go 90 °C;

CUNTbIBAHUE N3MepUTENbHON MHopMaLMM N apxXMBOB MO UHTepden-
cam RS-485 unu M-Bus He 4valle ogHOro pasa B Mecsu, No paauoka-
Hany no ctaHgapty LoRa — B witaTtHoM pexume (cMm. n.1.5.5.5);
Bpemsi paboTbl nHgukatopa (npu ero Hanuumm) He 6onee 3 MUHYT B
CYTKM.

NMPUMEYAHWE. MNpu ncnonb3oBaHMu B pacxogomMepe paguomoay-
nga no crangapty Wireless M-Bus cpok cnyx0bl 6aTtapen cokpallaeTcs
A0 MEeXMNOBEPOYHOro MHTepBana pacxogomepa.

BHUMAHME! lNpu memnepamype usmepsieMol xudkocmu om
90 °C 9o 130 °C cpok cnyx6bl 6amapeu He MeHee 4-x nem.

1.2.9. Pacxogomep cootBeTcTBYeT TpeboBaHuam MOCT P 52931 no yctonuum-

BOCTH:

K KIMMaTU4eCckuM BO3OeNCTBUAM — rpynne B4 (guanasoH temnepatypbl
oKpyXatowero sosgyxa ot 5 go 50 °C, oTHocuTenbHas BNaXXHOCTb He
6onee 80 % npu Temnepatype go 35 °C, 6e3 koHAeHcaumm Bnarn);

- K MexaHn4ecknm sosgenctasnam — rpynne N2;
- K aTMochepHOMY faBrieHuto — rpynne P2.

CteneHb 3awmTbl pacxogomepa cooTBeTcTBYyeT kogy IP67, wunu
IP68 no NOCT 14254. Tpebyemasn cteneHb 3awmTbl Nnpubopa onpeae-
naeTca npu 3akase.

BHUMAHMWUE!

1. XapakTtepuCTUKN pacxogoMepoB CO CTENEHbIO 3aWwuTbl IP67:
- ONTUYEeCcKasn KHOrKa;
- BTOpu4HbIM npeobpasosaTtesns (Bl1) ¢ uHankatopom.

2. XapaKTepuCTUKN pacxo4oMepPOB CO CTerneHbio 3awuTbl IP68:
- TeMnepartypa KOHTponmpyemown xugkoctn — He 6onee 130 °C;

ABa CMOHTMPOBAHHbIX B 3aBOACKMUX YCroOBUAX kabensa AnNvHOWM no 5 m
Kaxabl Ons nofBoAda BHELWHEro nuWTaHus, BblIBOAA CUrHaNoB UHTep-
denca RS-485 (M-Bus) n yHnsepcanbHOro Bbixoaa;

- BTOPUYHbIA NpeobpasoBaTtenb 6€e3 nHgmkatopa m KHOMKN.
1.2.10. BHewHnn Bua n maccorabapuTHble XapakTEpPUCTUKM pacxogomepa

npuBegeHbl B MNpunoxeHun A.
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1.3. MeTponorn4yeckme xapaktepucTuku
Mpepenbl gonyckaeMon OTHOCUTESTIbHOM MOrpeLuHOCTN Nnpu usme-
PEHUN, NHOVKALUUKN, perncTpaumm, XpaHeHnn n nepegade pesynbTaToB
n3mMepeHnsa cpegHero o6bLEMHOro pacxoaa, obbema XXMAKOCTU Npu fto-
6oM HanpaBneHWn MNOTOoKa He NpeBbIWaloT AaHHbIX, MPUBELEHHbIX B
Tabn.3.

Tabnuua 3

dopmyna norpeLHOCTM ABCONITHOE 3HAYeHMe
+1,0% npnv>2,00 wm/c
01 +1,5%npnv>0,19 m/c
8zi(0,95+—’} +2,0% npuv>0,10 m/c
v + 3,0 % npu v > 0,05 m/c
+4,0 % npnv > 0,033 m/c

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

CoctaB pacxogomepa npu NocTtaBke — B COOTBETCTBMM C Tabn. 4.

Tabnuua 4
HavnmeHoBaHuWe 1 ycrnoBHble 0603HaYeHUs Kon. MpumeyvaHne
1. Pacxogomep 1 Mpum. 1
2. KoMMNnekT MOHTaXHbIn 1 MNpum. 2
3. MacnopTt 1
4. PykoBOoAcCTBO MO aKcnnyataumm Mpum. 3
NMPUMEYAHUA:

1. Tunopasmep pacxogomepa, CTeneHb 3awmTbl Npubopa, Temnepatypa
N3MepPSEMON XUOKOCTU, HanMMume mHaukatopa, TUMbl MHTEPKENCOB U
BUA NUTaHNA (aBTOHOMHOE WIM BHELLHEE) yCTaHaBNuBalTCA MO 3aka-
3y.

2. TpebyeMbii KOMNMNEKT NOCTaBKN yKka3bliBaeTcsl B «KapTe 3akasay.

3. BKcnnyaTtaumMoHHasa JOKYMEHTaUmMsa 1M KapTbl 3aKka3a Ha JaHHoe usgenve
N OPYryro NpoayKumio, Bbinyckaemyto mpmon «Banety, pasmeLleHbl Ha
cante no agpecy: www.vzljot.ru. KapTbl 3akasa BbINOSIHEHLI B OBYX
NCMOMHEHNAX: ANS pacxo4OMepoB CO CTerneHbi 3awuTtbl IP67 u co
cTeneHbto 3awnTbl IP68.

Tam xe pasmelleHa nporpaMmma «YHuBepcasibHbIN NPOCMOTPLLMKY,
BKIOYatoLasa B cBon cocTtas npunoxeHune «Monutop YPCB-311» onsa
paboTbl ¢ NpnbopomM No nocriegoBaTesibHOMYy UHTepdency RS-485.

4. o 3aka3dy BO3MOXHa MoCTaBKa MCTOYHWKA BTOPUYHOIO NUTaHUSA O
anekTponuTaHus npubopa.

5. Ina cBsa3n npubopa C BHELHMMW YCTPOWCTBaAMU MO WHTEpJdeENncy
RS-485 no 3aka3y BO3MOXHa MocTaBka agantepa curHanos USB —
RS-232/RS-485.
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1.5. YcTpoucTBo U paboTa

1.5.1. MpuHUMn padoTbl
1.5.1.1. Mo npuHumMny paboTbl pacxogoMep OTHOCUTCH K BPEMSI-MMMYSIbCHbIM

ynbTpa3ByKOBbIM pacxogomMmepam, paboTa KOTOpPbIX OCHOBaHa Ha usme-
PEHUN Pa3HOCTU BpEeMeH MPOXOXAEHUS YNbTPa3BYKOBOrO curHana
(Y3C) npu pacnpocTpaHeHun nNo 1 NpOTMB NOTOKa >XWUAKOCTM B Tpybo-
npoBoae.

1.5.1.2. OcobeHHOCTLIO ynbTPa3ByKOBOIo pacxogomMepa Takoro tuna ABrndaAeTCcd

nornepemMeHHasi nogava dfeKTpUYecKnX 30HAUPYIOLNX UMMNYNbCOB, re-
Hepupyembix Bl1, Ha npeobpaszosaTtenu NMOA1 n MN3A2 (puc.1).

NnaA1
N N
X [
v NN
— | - N — - D
\\.
AN Dy
1 1
BN

Puc.1. CxemaTuyHoe u306paxeHMe U3MepUTENIbHOro y4yacTka C YyCTaHOB-

1.5.1.3.

neHHbiMu MOA.

Y3C, nany4yaembii ogHum MIOA, npoxoauT yepes OABWMXKYLLYIOCS MO
Tpybonposoay Xnakoctb 1 BocnpuHnumaeTtca apyrum MNI3A. MNMpn aBuxe-
HAW SKWOKOCTM MPOMCXOOUT CHOC YNbTPa3BYKOBOW BOJIHbI, KOTOPbIN
NPMBOAUT K U3MEHEHUIO BpeMeHu pacnpocTpaHeHunss Y3C: no noToky
xngkoctn (o1 NMOA1 k MNMOA2) BpeMsa NPOXOXOEHUS YMEHbLUAETCH, a
npotus notoka (ot MNM3A2 k NOALl) — Bo3pactaeT. PasHocTb BpemMeH
npoxoxaeHus Y3C no akyCcTU4ecKoMy TpakTy Mo U NPOTUB NOTOKAa Xna-
koctn dT nponopumoHanbHa CKOPOCTU MOTOKa V W, cregoBaTtenbHO,
o6beMHOMY pacxony KuakocTtun Q.

Tekyulee 3HadyeHne pacxoga Q uamMepsdeTcs pacxogoMepoMm Mpu Bbl-
NOSNMHEHNN YCIOBUS:

Q 2 QOTC,
rae Q orc — 3HaYeHUe pacxofa (HUWXHSS OTceyka), Npu KOTOPOM B pac-
XO4OMepe M3MEepeHHOe 3HayeHne pacxoda MnpupaBHMBAETCSH Hyno,
npekpawjaeTca HakonneHme obbema u Bblgaya UMNynbCOB Ha YHUBEP-
carlbHOM BbIXOAE.
PekomeHaoyemMoe 3Ha4YyeHMe HMKHEW OTCEeYKM COOTBETCTBYET
HanMeHbLLeMY n3amepsemomMmy obbemMHomy pacxogy (cm. Tabn.1).
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Mpu BbINONHEHUM ycroBus Q > Qmax (rAe Qmax COOTBETCTBYET CKO-
pOCTU MOTOKa 5 M/C) U3MepeHue pacxoda NpoaosNKaeTcs, HO npekpa-
LLlaeTCa HakomnneHve 1 apxusmpoBaHme obbema, a Takke Bblaadya M-
nynbCOB Ha YyHMBepcanbHOM Bbixode. MeTponornyeckne xapakrepu-
CTVKM NPU 3TOM He rapaHTUpPYHOTCS.

1.5.2. YcTponcrteo

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

BTopuuHbIN M3MepuTenbHbIN Npeobpa3oBaren
Mogyne o6paboTku
- - - - - - - - - === 1
SR | Moayns RS-485 iq » RS-485
: Mogyne :-q—p. T T
| e B
| VIHOMKaTopa |
| : | Moayns M-Bus ==~~~ * M-Bus
I I _______________ J
|| WHamkatop || A
! ! i Moayne RF Wireless [_T
! | | M-Bus 868 MINy |
: KHonka N !
: : | Moaynb RF LoRa [_T
[ ! : 868 My ! .
| S : » YHMBEepCcanbHbIi BbIXOA
! | > Jlornyeckuin BeIXop
I I
NFC-meTka
___________ 4
| Batapes |
L |
=24B
__ LBy oy
UcTounmk |
| BTOPUYHOTO | z| @ MepBUYHLIN
| NUTaHUS | ®| |®|| npeo6pasoBarens
L El = pacxopa
~220B 50Ty

Puc.2. CTpykTypHas cxema pacxogomepa.

Pacxogomep YPCB-311 coctouT n3 nepBuyHoro npeobpasosarens
pacxoga (M) n BTopnyHOro nameputensHoro npeobpasosaTtens.

MepBu4yHbIM Npeobpa3oBaTenb pacxoda npeacrtaBnsgeT cobon us-
MepPUTENbHbBIA y4acToK (OTpe3oK Tpybbl C maTpybkamu Onsi yCTaHOBKM
M3A 1 npuBapeHHbIMM brnaHuammn Ans CTbIKOBKU C TpybonpoBogoMm) ¢
yCTaHoBneHHbIMU Ha HeM AByms M3A (puc.A.1 MNpunoxeHus A).
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M3A paboTaloT B ABYX peXmmax: U3NyyvyeHus, Korga npuxoasaimim
OT BTOPUYHOro npeobpasoBaTtenst ANEKTPUYECKUN UMMYSbCHBIN CUrHan
npeobpasyetcsa B yrbTpasByKoBble korebaHus, n npuema, korga ynb-
Tpa3ByKkoBble konebaHusa XunakocTn npeobpasytoTcs B COOTBETCTBYHO-
LN 3NEKTPUYECKNIN CUTHAn.

BTopuyHbIN namepuTenbHbii NpeobpasoBaTenb COAEPXKUT MOOYb
006paboTkK, BLIMOMHALWMIA (PYHKUMN U3MEPUTENS W BbluMCIUTENS, a
Takke Moaynb nHamkaumm. Mogynb o6paboTku ynpaBnseT anekTpoaky-
CTMYECKUM 30HOMpPOBaHMEM, obpabaTbiBaeT U3MepUTENbHbIE CUTHasbI,
noctynatowme ot MNI3A, a Takke BbINONHAET BTOPUYHYO 06paboTKy n3-
MepuTernbHON MHdopmaumMm u obecnevmBaeT XpaHeHWe pesynbTaToB
N3MepeHni.

BHelwwHMe cBA3n pacxogomepa obecrneynBaloTcs C NOMOLLBIO UMe-
toLerocst Ha mogyne obpaboTkM yHMBEPCASIbHOMO U JIOrMYEeCKOro BbIXO-
[0B, a Takke yCTaHaBnMBaeMblX No 3akasy B Moaynb 06paboTkm moay-
nen nocneposaTenbHoro mMHTepdenca RS-485 unu mHtepdenca M-
Bus, nnun moaynen 6ecnpoBoHbIX MHTepdercoB no ctaHgaptam WM-
Bus vnu LoRa.

N3ameputenbHasa nHpopmaumsa BbIBOOUTCS Ha rpapnyeckmin XxXxnako-
Kpuctannuyeckun nHamkatop (PKKW), pacnonoxxeHHbln Ha mogyne uH-
Avkaumm (Npyu ero yCTaHoBKE B pacXo4oOMep) U MMEIOLLMIA BCTPOEHHYHO
noacBeTKy, KoTopas paboTaeT npu Hanuumm BHelwwHero nutaHus. XK
obecneunBaeT BbIBOL ABYX CTPOK andaBUTHO-UMGPOBON MHGOPMaLUK
npun 16 cMmBonax B CTpoke. YnpasneHue BbIBO4OM MHopMaumn obec-
neymBaeTCcs C MOMOLLBbI ONTUYECKOW KHOMKW, PacronoXeHHOW Ha Nnu-
ueson naHenu, psgom c XKWN. Kpome atoro, Mmoaynb MHAUKaLMU KOM-
nnekrtyetca TpaHcnoHaepom NFC.

HacTtporka pacxogomepa nepen BBOOAOM B 3KCrslyatauur OCy-
LLLECTBNSIETCA C NMOMoOLbl nepcoHanbHoro komnbtotepa (MK) no wue-
Tepency RS-485 unu ¢ ucnonssosaHnem agantepa USB-UART.

1.5.3. YpoBHUM pgocTyna

1.5.3.1. B pacxogomepe npegyCMoTpeHbl TpY YPOBHSA OOCTYMa K yCTAHOBOYHbLIM
N KanMbpoBOYHbLIM NapamMeTpam.

YpoBHM OOCTyrna OTNU4aTCA COCTaBOM MHAMLUMPYEMOW Ha Auc-
nnee WMHgopMaunm, BO3MOXHOCTAMM MO M3MEHEHUHD YCTAaHOBOYHbIX,
KannbpoBOYHbIX NapamMeTpoB pacxogomepa uM 0bo3HavyalTCa Kak pe-
xumbl PABOTA, CEPBUC n HACTPOWKA.

HasHauyeHune pexxnmos:

- HACTPOWIKA — pexum HacTPONKU 1 NMOBEPKU;
- CEPBUC — pexum noaroToBKM K 3KCNyaTauuu;
- PABOTA — akcnnyaTaumoHHbIN peXuM (pexuMm nonb3oBartens).

Pexnmbl oTnn4aroTcs ypoBHEM OCTyNa K Hopmaumm 1 BO3MOX-
HOCTAMM MO U3MEHEHMIO YCTAaHOBOYHLIX MapaMeTpoB pacxogomMepa no
nHtepcency RS-485.

HanbonbLurMy BO3MOXHOCTAMM obnagaeT pexum HACTPOWKA. B
9TOM pexume BO3MOXHa MoAUpUKaLUna BCeX YCTAHOBOYHbLIX MapamMeT-
poB. HanmeHbLwnMn BO3MOXHOCTAMM obnagaet pexum PABOTA.
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MHauumpyembii Ha gucnnee Habop napameTpoB He 3aBUCUT OT
YyCTaHOBMEHHOIO pexuma paboThbl.
1.5.3.2. Pexxum paboTbl 3agaeTcs KoMOuHauuen Hanmyums / oTCyTCTBUSA 3aMbl-
KaHMs1 C MOMOLLbIO NepeMbldek KOHTakTHbIX nap J1 n J2, pacnonoxeH-
HbIX Ha Moayne obpaboTkn (cM. puc.A.3 MpunoxeHus A).
CooTBeTCcTBME KOMOMHauMn pexnmam paboTbl NpUBEAEHO B
Tabn.5, rae « + » — HanNMune 3aMblkaHUsi KOHTaAKTHOW napbl, a « - » —
OTCYTCTBME 3aMbIKaHUS.

Tabnuua 5
Pexnm paboTbl K?';TaKTHaﬂ na;; HasHauyeHue pexnma
PABOTA - - QkKcnnyaraums
CEPBUC - + MogroToBKa K aKchnyaTaumm
HACTPOWKA + - Hactponka

1.5.3.3. Pexxum PABOTA — aTO pexum akcnnyaTaumMm pacxogoMmepa Ha obbek-
Te.
B pexnme PABOTA nonb3oBaTtenb MmeeT BO3MOXHOCTb MpocMart-
puBaThb:

1. No nHavkaTopy: Tekywune gaTty n BpeMs, 3Ha4YeHUs uaMmepsieMblx napa-
MeTpoB (06bemHOro pacxoga, 06bEMOB, HAKOMMEHHbLIX NP NPAMOM U
obpaTHOM HanpaBsreHun NOTOKa, a Takke X anredbpanvyeckon cymmbl),
CTPOKY COCTOSIHUSI HELUTaTHbIX CUTyaL M 1 HOMep BepCun NporpamMmmMHo-
ro obecnevenus (IMO).

2. Mo nHtepencam RS-485, M-Bus.

a) 3HayeHus1 M3MepsieMblx NapameTpoB: 06bLEMHOro pacxoga, o6bemos,
HaKOMMEHHbIX NpY NPSIMOM 1 OOpPaTHOM HanpasfieHMM NOTOKa, a Takke
nx anrebpanyeckon CyMMbl, CKOPOCTU OBUXKEHUSA XULOKOCTU, TEKYLLYHO
ckopocTb Y3C,;

0) cogep>xMmoe apxmBOB U1 XXypHana cobbITui;

B) KOH(pUrypaUMOHHbIE NapameTpbl: TEKYLLY AaTy U BpPeMs, xapakTepu-
CTMKW YHMBEPCASbHOMO N NOMMYECKOro BbIXOO0B;

r) napameTpbl paboThbi:

- XapakTepuctukm obpaboTkm curHana (MegnaHHoe ycpegHeHue, apud-
MeTu4eckoe ycpegHeHue u T1.4.);

- NapamMeTpbl CBA3M NO nHTepdency RS-485;

- BUAbl HELWTaTHbIX CUTYaLNiA.

3. No 6ecnpoBogHbLIM MHTEPhENCaMm:

- no npotokony Wireless M-Bus — TekyliMe AaHHble, HeWTaTHbIE CUTYya-
UUKU 1 AaHHble NocrnegHen 3anmcu Meca4yHoro apxuea,;

- no npotokony LORaWAN — HakonneHHbIM 3a CyTkM 06beM B nuTpax u
obuiee Bpemsi paboThl;

- no npotokony NFC — Tekylwine OaHHble, HewTaTHble CUTyauun U OaH-
Hble nocrnegHen 3anMcun apxmBoB.

B pexume PABOTA nonb3oBaTenb MMeeT BO3MOXXHOCTb M3MEHATb

napameTpbl cBA3n no nHtepdgency RS-485 (ceteBon agpec npmbopa,
ckopocTb obmeHa oT 1200 go 4800 bop), a Takke perynupoBaTb KOH-
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TpacTHocTb XKW, Bpemsa ero paboTtbl n nepuoq 06HOBNEHUS namepu-
TenbHOW NHopMaunu.

1.5.3.4. Pexxum CEPBUC — 31O pexxmum nNoaroToBKM pacxogoMepa K akcnryaTta-
UMM Ha oOBbekTe.

B pexnme CEPBUC pononHutensHoO (MO OTHOLLUEHUIO K PEXUMY
PABOTA) no nocnegoBatenibHOMY UHTepgency RS-485 BO3MOXHO:

a) npocmaTpuBaTb:

- KOHUrypaumio mMaMeputenbHoro yyactka (6asa, oceBas 6asa, HOMU-
HanbHbIN guameTp);

- NapameTpbl HACTPOWKN Ha yNbTPa3BYKOBOW CUrHarT;
- 3Ha4YeHne CMeLLEeHNs Hyns 1 gononHuTenbHon 3agepxkn Y3C.
6) N3MeHATL:
- pexumbl paboTbl U NapamMeTpbl YHUBEPCANbHOIO U NIOrMYECKOro BbIXO-
0B,
- eOUHULbI n3MepeHus pacxoaa (M3/4; n/MuH);
- NOKa3aHnsA NpMOOpPHbIX YacoB;
- pexunm nepexona NPUBOPHbBIX HaCcoB Ha «3MMHEE»/«NeTHee» BpeMS;

- NapaMeTpbl HACTPOVKM MHONKaTopa N Habop oTobpaXkaeMblxX nNapameT-
POB.

B) 3anyckaTb npoueaypy pacyeTta koadduumeHta npeobpasoBaHUs unm
Beca uMmnynbca Ang yHMBepcasbHOro BbIXoaa.

r) OBHYNATb HaKonneHHbIe 06bEMbI U apXUBBI.

1.5.3.5. B pexume HACTPOWKA BO3MOXHO MpocMaTpuBaTh ¥ MOAMMULIMPO-
BaTb BCe NnapameTpbl 6e3 ncknoveHus.

Takke B pexume HACTPOWMKA no nocnenoBaTenbHOMY WMHTEp-
dency RS-485 moxeT npousBoaMTbCA 3anvucb B NamMsTb 3aBOACKOro
Homepa npubopa.

1.5.4. Perncrpauus pe3ynbtaToB paboThbl

1.5.4.1. Pe3ynbTaTbl NI3MEPEHU N BbIYUCIIEHNA 3aNUCbIBAIOTCHA BO BHYTPEHHME
apXuBbl: YaCOBOW, CYyTOYHbIN, MECSAYHbBIA, C FMyOMHON apXMBOB, NpuBE-
AeHHon B n.1.2.6. [locTyn K apxuBaM OCYLLEeCTBAAEeTCA N0 UHTepden-
cam RS-485, M-Bus nnu NFC. [laHHble MECSAYHbIX apXMBOB OOCTYMHbI
ANs YTeHnsa no nHtepgency WM-Bus n NFC.

YacoBown, CyTOYHbIN U MECSIMHBIN apXunBbl ABNAOTCS LIUKITMYECKUMN
N UMEKT OOUHAKOBYH CTPYKTYpy. [locne ucyepnanms rnybuHbl apxmea
COXpaHeHne HOBOW apXMBHOW 3anucy nNpoucxoauT noBepx nepsBou (Mo
BPEMEHWN COXPaHEHUS) apXMBHOWN 3anuncu.

B kaxgon 3anncu UKCUMPYIOTCS 3HA4YeHusi crnegylowmnx napamer-

pOB:

- V+ — cymMmMapHbii 06beM nNpu NPsSIMOM HanpasfeHUn NoToKa 3a UHTep-
Ban apxueBupoBaHus, M3 (n);

- V- — cyMmMapHbIi 06beM Npyn o6paTHOM HanpasfeHUN NOToKa 3a UHTEp-
Ban apxueBupoBaHus, M3 (n);

- HC — ko HewTaTHOW cUTyauuu;

- Bpema HC — cymmapHoe Bpemsi, B TE4EHME KOTOPOro HE MPOUCX0aUNo
HakonmeHne o6BLEMOB B apXuB;

- BpeMsi HapaboTKn — BpeMsi HApaboTKnN 3a MHTEpBaI apXMBUPOBAHUS.
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1.5.4.2.

M3meHeHne pexuma paboTbl npubopa UKCMpPYeTCsl B XKypHarne pexu-
MOB, KOTOpbIN MOXeT cogepxatb o 1000 sanucen.

B kaxgown 3anucu xxypHana pexxmmoB OMKCUpyeTCs:

- NOPSAKOBbLIA HOMEP 3anucu;
- HAaMMEHOBaHME YCTaHOBMNEHHOrO pexnma paboTtbl Npnbopa;
- Aata 1 BpeMsi yCTaHOBKUN pexnma.

1.5.4.3.

Pacxogomep nmeeT 3alUmLLEHHbIN XXypHan OeACTBUA nonb3oBaTens. B
9TOM XypHarne UKCUPYITCHA U3MEHEHUS BCEX NapaMeTpoB, 3a UCKNHO-
YeHMEM HaCTpOeK NMHTepdenca CBA3M U HAaCTPOEK MHOMKAUMMK, a TaKkKe
co3alTCca 3anucu npu M3MeHeHun aaTbl/BpemeHu B npubope n npwm
OOHOBMNEHUN BCTPOEHHOrO NPOrpaMMHOro obecneveHums.

KypHan gencteun nonb3oatena umeeT pasmep 4000 3anuncen n
ABNSIETCA He nepesanucbiBaembiM. pun ero 3anonHeHun ganbHenwas
MOAMUKaLUNA HACTPOEYHbIX U KannMbpOBOYHbLIX MapamMeTpoB (T.€. BCeX,
KpOME HacCTpOeK CBSA3N N NHOUKALMW) CTAHOBUTCHA HEBO3MOXHOW: Mpu
nonbITke 3anucu no npotokony ModBus npubop BosBpallaeT koa 4
(«Owmnbka goctynar).

3anncb B XypHarne OeucTBuM Monb3oBaTend UMmeeTt creayowunn
dopmar:

BpeMsi hukcaumm cobbiTa No BCTPOEHHbIM YacaM peanbHOro BpEMEHMU
B UNIX-dpopmaTe ¢ TOYHOCTbIO 4O CEKYHAbI;

- ngeHTudumkaTop MoaMmLnpyemoro napameTpa;
- 3Ha4YeHe napameTpa nepen N3MeHEHNeM;
- 3Ha4YeHMe NnapamMmeTpa Nocre N3MeHeHMs.

3anucy xypHana cobbIiTU OOCTYMHblI ANS YTEeHUS No MPOTOKOSY
ModBus B ntobom pexume paboTbl npubopa C NOMOLLIO CEPBUCHON
nporpammbl «llporpaMmma 4YTEHUS XypHanoB AEWUCTBUW Monb3oBaTe-
neny.
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1.5.5. BbiBOg UHdopmauumn
1.5.5.1. XKngkokpucrtannumyeckmm nHankaTop

lMepeyeHb NapameTpoB, KOTOPblE BbIBOAATCA Ha MHAMKATOP pac-
xogomepa (Npw ero Hanuyumn), npueeneH B Tabn.6.

Ta6bnuua 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 O6bém npsmoro 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.

2.

3.

3HayeHne pacxoga npyn o6paTHOM HanpaBneHUN NOTOKa, a TaKkKe OTpuU-
LaTenbHble 3Ha4YEeHMUs1 CyMMapHoOro obbema n obbema obpaTHOro NoTo-
Ka MHANLMPYIOTCA CO 3HAKOM MUHYC.

CymmapHbIi 06bem onpegensieTcs kak cymma o6bemoB, HaKOMMEHHbIX
npun NPAMOM (NONOXUTENBHOM) U 0BpaTHOM (OTpuLATENBHOM) Hanpae-
NEHNsIX NOTOKa, C y4eTOM 3HaKa HanpaBfeHns NOTOKa.

MepenonHeHne cYeTYMKOB HacTynaeT, ecnu V > 2x10° m3. Mocne nepe-
NONHEHNST CHETYMKA MHAMKALMSA NPOOOIPKAETCS C HYNIEBOro 3HaYEHWS.

B pexumax CEPBMC n HACTPOWKA mHAMKaTOpP BKMOYEH NOCTO-
AHHO. B pexxume PABOTA vHAMKaumna BKIHOYAETCH NO HaXaTuo KHOMKM
N BbIKMOYaEeTCa nocre NocnefHero HaxaTusl Ha Hee Yepes3 UHTepBarn,
3agaBaembin B none Bpemsa pabotbl, Ha Bknagke «CepBUC» npunoxe-
HUA «MoHuTop YPCB-311».

MepekntoyeHne nHankaumm napameTpoB, NpyMBEAEHHbIX B Tabn.6,
NPOM3BOAMTCS MO KOMbLY C NOMOLLbIO NOcreaoBaTesbHbIX HaXaTuin Ha
KHOIMKY, PacrnonoXeHHy0 Ha NULUEeBOKM naHenu npubopa.

NMPUMEYAHWE. Wcnonb3oBaHue OMTUYECKOW KHOMKU UMEET cre-
ayroume 0cCobeHHOCTH:

KHOMKa paboTaeT «MenneHHO», T.e. ee KacaHue OO0SMKHO AnuTbea 6o-
nee 1 cekyHapbl;
KHOMKa cpabaTbiBaeT Npu oTpbiBE NanbLa.
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1.5.5.2. nTepdpenc RS-485

MocnepoBaTenbHbln MHTEpdenc RS-485 no3sonseT cyuTbiBaTb
N3MEPUTENbHYI0, apXMBHYIK, YCTAHOBOYHYKD W AMArHOCTUYECKYH WH-
dopmaumio, moanuumpoBaTb YCTaHOBOYHbIE NapameTpbl. HTepdenc
RS-485 noppepxuBaeTt npotokon ModBus (RTU ModBus n ASCII
ModBus), NpuHATBIN B KadyecTBe CTaHAapTHOro B npubopax ¢upmbl
«B3neT».

NHTepdenc RS-485 obecneumBaeT cBA3b No Kabenwo B rpynne mu3
HECKONbKMX abOHEHTOB, OOHUM M3 KOTOPbIX MOXET ObiTb K, npu anvHe
INMHUK CBSA3K 0 25 M.

MoakntoyeHne agantepa cotoBon cea3nm ACCB-030 k nHtepdency
OAMHOYHOro Npubopa unn K NMHUM CBA3M rpynnbl NpubopoB AaeT BO3-
MOXHOCTb nepefaBaTtb MHpOpPMaLMIO MO KaHany COTOBOW CBA3W, B TOM
yncne u B VIHTepHeT.

Mcnonb3yst kaHan COTOBOW CBS3M MOXHO Ha ©ase nporpamMMHOro
komnnekca «B3JIET CI1» opraHuM3oBbiBaTb AMCNETYEPCKYD CeTb Ans
MHOMMX OOMHOYHBIX W rPYNn NPMOOPOB Kak OAHOTUMHbLIX, TaK U pPasHO-
TUMHbBIX NO HA3HAYEHUIO.

Mpwn BbINyCKE M3 NPOM3BOACTBA B pacXOAOMEpP 3anuchbiBaeTcs ce-
TeBon agpec — 1. Ncnonbaya nepekntovatenm SK1 n SK2 Ha moayne
nHTepgenca (cMm. puc.A.3), MOXHO M3MEHUTb ceTeBOW aapec npubopa
B COOTBETCTBMM C Tabn.7.

Tabnuua 7
MNonoxeHune nepeKnroaneneVl CeTeBoii aapec
SK1 SK2
1 2 2
2 1 3
1 1 4

Mpn yctaHoBke oboux nepekntoyaTenen B MNOSIOXKEHWE 2 MO WH-
Tepdency MOXHO yCTaHOBUTL Ntobon ceTeBon agpec npmubopa (ot 1 oo
255). CkopocTb obmeHa no nHtepdency RS-485 n npoyne napameTpsbl
CBSI3M yCTaHaBNMBAKOTCSA NPOrpaMmMHO.

1.5.5.3. UHTepenc M-Bus

MHTepdenc M-Bus cooteetcTByeT ctaHgapty EH 13757. UHTep-
drelnc No3BOMSIET CYNTLIBATb N3MEPEHHBbIE JaHHbIE, TaKMe KaK: TEKYLLNI
pacxof, HaKOMMEHHble NpsMoOn, obpaTHbIN U CyMMapHbii OGBLEMBI,
BpeMsi HapaboTKn, a Takke Hanuyne HewTaTHbIX CUTyaumin nog Home-
pamn 1...3 (cm. Tabn.11).

Mo ymon4yaHuio B pacxogomMepe ycTaHOBMEHbI ceTeBon agpec — 1,
ckopocTb obmeHa — 2400 6oa. MNoakntodeHne mHTepdernca npomsBo-
ANTCS NO ABYM NpoBoAaM, MOMAAPHOCTb NOAKMYEHNS He BaxHa. CKo-
pocTb o6meHa no nHtepgency M-Bus yctaHaBnuBaeTcs NporpaMmHo.

BHUMAHMUE! Hedonycmumo anekmponumaHue pacxodomepa
u M-Bus modema om 0OHO20 UCMOYHUKa NMUMaHuUsl.

1.5.5.4. RF-uHTepdemnc no npotokony Wireless M-Bus

RF-nHtepdenc no npotokony Wireless M-Bus cooTBeTCcTBYyET
ctaHgapty EH 13757-4. NHTepdbenc no3sonseT nepenaBaTtb TeKyLine
N3MEepeHHbIe AaHHble, 3aMMCn O HeLTaTHbIX CUTyauusax U gaHHble No-
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cnegHen 3anucm MecsiMHOro apxvmBa Ha MpPUEMHOE YCTPOMCTBO (agan-
Tep USB-WM-Bus, koHueHTpaTop ACINAO-050 1 1.1.).
B npubope peanusoBaH pexum T1: pacxogomep paboTaeT TOSMbKO
Ha nepepavy 6e3 3anpocoB OT ycTponcTBa cbopa AaHHbIX. [lepunoguny-
HOCTb Nepeaaydn — 16 cekyH, Hecywas Yactota — 868 Ml'w.
B kaxpgon nocblnke nepenaetcsa Wireless M-Bus naeHTudmkatop,
B KOTOpPbIA BXOOUT CEPUNHbLIA HOMEpP pacxogomepa, Mo KOTOPOMY
onpegensieTcs, OT Kakoro npubopa y4yeTta (OT Kakoro notpebutens /
aboHeHTa) NonyyeHbl AaHHbIE.
1.5.5.5. RF-uHTepdpenc no npotokony LoRaWAN
RF-uHTepdenc no npotokony LoRaWAN ¢ ycTaHOBMEHHOM nepuo-
ANYHOCTbLIO OTNpaBnsieT AaHHble Ha 6a3oBYyH CTaHUMIO (CNOCO6 akTu-
Bauusa npudopa — ABP) B yactoTHOM ananasoHe RUB68 (864).
Mepenaya gaHHbIX OCyLWEeCTBNAETCA TenerpaMmmon oanH pas B CyT-
K/ 1 COOEPXUT CneayroLLyro MHOpMaLMIO:
- YHUKarnbHbIN HOMep pacxogomepa (DevEUI — cm. Tab:n.9);
- HAKONJIEHHbIN 3a CYTKN 06bEM B NUTPaXx;
- obwee Bpems paboTbl pacxogomepa;
- Bpems paboTtbl 6€3 owmnboK.
CTpykTypa Tenerpammbl npueeneHa B Tabn.8. Pasmep nepenasa-
€MbIX B Tenerpamme gaHHbIX — 47 6anT.

Ta6bnuua 8. CtpyKktypa LoORa-Tenerpammsbli

Bant 3HauveHue MpumeyaHue

[0:1] 16 6uT, uenoe VHKpeMeHTNpyeMLI HOMEpP NepeaaBaeMoro nakeTa

[2:3] 0x36* Tun nogkntoyeHHoro npmnbopa — YPCB-311

[4:11] 64 6uT, uenoe CepuitHbI HOMEp NOAKITIYEHHOro npnbopa

[12] 0x01* KonnyecTBo nakeToB, Ha KoTopble bbiN pa3buT nepesasae-

MblA apXxmB

[13] 0x00* MHOekc YacTu apxmBa, Ha KOTopble OH Obin pasbut

[14] OxFF* Twun apxmea: 0 — yacoBon, 1 — CYTOYHbIN, 2 — MECAYHbIN,
255 — Tekyuwme rnokasaHus

[15] 0x04* DIF 6anT, 32 6uT, uenoe

[16] 0x6D* VIF 6anT, Tekyllee BpemMs B CEKyHAax

[17:20] | Tekyuwiee Bpems Mopsgok 6anT — obpaTHbIN

[21] 32 6uT, uenoe Tekyulee Bpems, €

[22] 0x07 * DIF 6aunT, 64 ouT, uenoe

[23:30] 64 ouT, uenoe O6bewm, n

[31] 0x04* DIF 6awnT, 32 6uT, uenoe

[32] 0x20* VIF 6awnT, Bpemsa paboTbl, C

[33:36] 32 ouT, uenoe O6Lee Bpemsa HapaboTku, €

[37] 0x04* DIF 6aunT, 32 6uT, uenoe

[38] 0x24* VIF 6anT, Bpema paboTtbl 6€3 owmnboK, ¢

[39:42] 32 6uT, uenoe Bpemsi paboTbl 6e3 owmnbok, ¢

[43] 0x02* DIF 6aunT, 16 6uT, Lenoe

[44] OxFD* VIF 6anT, gononHutenbHbln dnar

[45] Ox17* VIFE 6anT, dpnar owmnbok

[46:47] 16 ouT, uenoe ButoBoe none HC, ana YCPB-311 — 1 6ant

* - 3Ha4YeHue B hex-6antax (bI/IKCI/IpOBaHO M OOMHaKOBO AJA BCEX MpuU-

6opos YPCB-311.
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Tenerpamma coctout m3 3aronoska [0:14] (15 6anTt) n obnactu
AaHHbIX [15:47] (33 6anta). Mopsaok cnefoBaHna G6anT 3aronoBka —
big-endian (MSB first). Nopsgok cnegosaHus 6anT obnactu faHHbIX
(06bem, BpemeHa paboTbl) — little-endian (LSB first). Cnucok napameT-
poB, obecneunBaroLnX HACTPOMKY CBA3WN npubopa ¢ 6a3oBon cTaHUu-
en, npuseaeH B Tabn.9. 3HavyeHns JaHHbIX NapaMeTPOB yKa3blBaKOTCS B
nacnopTe pacxogomepa.

Tabnuua 9. Cnucok napameTpoB HAaCTPOMKMU CBSA3U

MapameTp OnucaHue

End-device address (devAddr) cepuinHbii Homep YPCB-311 (B hex).

Application session key (AppSKey) | 67676767676767676767676767676767

Network session key (NwkSKey) 68686868686868686868686868686868

End-device identifier (DevEUI) FFFFFFFF + cepuiiHbin Homep YPCB-311 (B hex)

End-device class A

1.5.5.6. TpaHcnoHaep 6nvxkHero paanyca aenctemst NFC

Pacxogomep ocHawaetca NFC-meTkon, ycTaHaBnmBaemMon Ha Mo-
Ayne vHAMKauuu, 4To NO3BONSAET MPOM3BOAUTL CUUTbIBAHWE TEKYLLMX
N3MepeHHbIX 3HAa4YEeHU pacxoda U HaCcTPOEeYHOW MHJopMaLnK, ONnsa Yye-
ro Heobxoamm cmapTtoH Ha 6a3e Android, nogaepXnBarOLLNN TEXHO-
nornto KoMmyHukaummn 6nvxkHero nons (NFC).

MporpammHoe obecneveHne «Monutop YPCB-311» ans onepauu-
OHHOM cuctembl Android goctynHo Ha cante www.vzljot.ru. Nogpo6-
Hoe onucaHne ucnosib3oBaHus TexHonormn NFC gns cBssm ¢ npmubo-
pOM MpMBEAEHO B pasaernie 6 HacToSLWEro pykoBoacTBa no aKcnnyarta-
LN,

1.5.5.7. YHuBepcanbHbI BbIXOS,.

Pacxogomep nmeeT ranbBaHUYeCKM HE pa3Bsi3aHHbIN yHUBEpCcanb-
HbIA BbIXOA, KOTOPbLIM MOXeT paboTaTb B YaCTOTHOM, MMMYNbCHOM W
NOrMYeCKOM pexnmax.

HasHayeHusi yHuBepcanbHOro BbIXoda, pexumbl paboTbl, napa-
MEeTPbl BbIXOAHbIX CUrHanoB, a Takke OTKIIYEeHMe Bbixoda 3agalTcd
NporpaMMHbIMKU yCTaHOBKaMU. BO3MOXHble 3HAYEeHUs YCTaHOBOK AN
pasnnMyHbIX pexnmMoB paboTbl NpuBeaeHsl B Tabn.B.4 MNpunoxenuns B.

Cxema OKOHeYHOro kackaga Bbixoga M onucaHue ero paboTtbl nNpu-
BefeHbl B [NpunoxeHnn b.

€ B yacTtoTHOM pexume paboTbl HA OTKPbLITLIA BbIXOA BblOAETCS
MMMyNbCHas NocnegoBaTenbHOCTbL TUNA «MeaHgp», YactoTa crnefosa-
HUA KOTOPOW MpornopuMoHanbHa TekylemMy 3HadyeHuto pacxopa. Bos-
MOXHO MacwTabupoBaHme paboTbl 4ACTOTHOrO BbIXoZ4a NyTeEM Mpo-
rPAaMMHOM YCTAHOBKM 3HAYEHWS MaKCUMarbHOW 4YacToTbl paboTbl Bbl-
xoaa MakcumanbHaa 4acTtoTta, NuMbo koadpduumneHTa npeobpasoBa-
Hna Bbixoga Koadp. npeobpa3oBaHus, a Takke HUMXHEr0O U BEPXHEro
NoOporoBbIX 3Ha4YeHun pacxoga HmxkHun nopor Q n BepxHumn nopor Q,
COOTBETCTBYHKOLUMX YacToTe cnegoBanus 0 'y n MakcumanbHOM YacTo-
T€ COOTBETCTBEHHO. MakcnMmanbHO BO3MOXHOE 3HayeHue napametpa
MakcumanbHas yactota — 1000 'y B pexxume HACTPOUKA 1 10 'y B
pexnmax PABOTA n CEPBUC.
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MapameTp ABapuiHaa YacTtoTa — YacToTa cregoBaHUs UMMyIbC-
Hon nocrnegoBaTenbHoCcTN (He 6onee 10 Ny), koTopasa GyaeT hopmupo-
BaTbCA Ha BbIXOAE B Clyyae, eCcriv U3MepeHHOe 3HayeHwe pacxoja
npesblwaeT 3HayeHne Qmax ANa gaHHoro DN pacxogomepa. 3agaHHoe
3HaveHve napameTpa ABapuUHaA YacTtoTa AO/MKHO OblTb HE MeHbLUe
3aflaHHOro 3HaveHunda napameTpa MakcumanbHas 4actoTta. [ns oT-
KNYeHNa OyHKUMN (POpMUPOBaAHNA Ha BbIXOOE aBapUWHOM 4acToTbl
HeobxoQMMO 3agaTthb 3HaYyeHue napameTpa ABapurHas YacToTa, paB-
Hoe O L,

€ B vmnynbcHOM pexume paboTbl Ha OTKPbITbIA BbIXOA Kaxayro
CeKyHAy BblOaeTcsi navka UMMyrbCOB, KONMMYECTBO KOTOPbLIX C y4EeTOM
napameTpa Bec umnynbca coOTBETCTBYET 3Ha4YeHMIO obbema, nsme-
PEHHOMY 3a NpeablayLuyto cekyHay. MakcumanbHO BO3MOXHas YacTtoTa
crnegoBaHMs UMNYMbCOB B nadke Tuna «meangp» — 1000 My B pexume
HACTPOWKA 1 10 'y B pexxumax PABOTA n CEPBUC.

€ [1ns npaBunbHow paboTbl YHMBEpPCAnbHOMoO Bbixoda B pacxodo-
Mepe npegycMOTpeHa npoueaypa aBTOMaTUYecKoro pacveta napa-
meTpa Koacp. npeo6paszoBaHua (MMn/mM3) B YacTOTHOM pexume U na-
pameTpa Bec umnynbca (M3/vMn) B UMMNYNbCHOM peXxume.

Pacuet napametpa Koad. npeobpaszoBaHuMsa npomsBoauTcs Mo
3afjlaHHbIM Nnonb3oBaTenem 3Ha4yeHMaM napameTpoB HxkHum nopor Q,
BepxHun nopor Q n MakcumanbHasa 4acToTa, pacdeT napameTtpa
Bec mmnynbca — no 3agaHHbIM 3HavyeHnam BepxHuin nopor Q u lNe-
pvoa nMmnynbca B JuanasoHe:

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

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

€ B nornyeckom pexvme Ha BbIXOAE HanuumMio codbiTns (Mnn ero
onpenerieHHoMy COCTOSIHWUKO) COOTBETCTBYET OAMH YPOBEHb 3MeKTpu-
4YeCKOro curHana Ha BbIXode, a OTCYTCTBUIO COBbITUSA (MM MHOMY €ero
COCTOSIHMIO) — APYrov YpOBEHb CUrHana.

MporpammHO Ans Bbixoga B NMobom pexume paboTbl YCTaHOBKOM
3HayeHus Bbicokun nnn HU3knn 3agaetcsa akTUBHbLIA YPOBEHb CUrHa-
na (AKTUBHbIA YPOBE€Hb), T.€. YPOBEHb CWUrHamna, COOTBETCTBYHOLLNN
Hanuuuioo umnyneca (cobbITns). InekTpudeckne napameTpbl YPOBHeW
curHana ykasatbl B [1punoxeHum b.

BHUMAHME! lpu pabome pacxodomepa 8 cocmaee mennJio-
c4yemyukos «B3JIET TCP-M» pekomeHOyemcsi ucrosib308amb UM-
nNyJIbCHbIU pexxum pabombl yHUBepPCaslbHO20 8bIX00a.

Mpwn BbINyCcKe U3 NPOM3BOACTBA YCTaHABNIMBAKOTCA TUMOBbLIE 3HAYe-
HUS NnapaMeTpoB paboTbl YHUBEPCASIbHOIO BbIXOAA: TUM — UMMYSbCHbIN,
pexum paboTbl — NAcCMBHbLIN, BEC MMMyNbca — B 3aBUCUMOCTM OT DN
pacxogomepa B COOTBETCTBUM C Tabn.2.

1.5.5.8. Jlornyeckun Bbixoq

Pacxogomep vmeeT ranbBaHUYECKU He pa3BA3aHHbIN FIOrMYecKui
BbIxO4. Pexnmbl paboTbl, napameTpbl U 3NeKTPU4EeCcKne xapakTepucTtu-
KV NOMMYECKOro BbIXOAa aHanornyHbl pexmMmam paboTbl, napameTpam m
SNEKTPUYECKUM XapakTepucTuKam yHMBEPCAIbHOro BbIXxoda B flormde-
CKOM pexume.
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1.6. KOHCTpYyKUMA pacxogomepa

1.6.1.

1.6.2.

1.6.3.

1.6.4.

1.6.5.

1.6.6.

MepBrYHbIN Npeobpa3oBaTenb pacxoda Y BTOPUYHbBIA U3MEPUTENbHbIN
npeobpasoBaTenb COCTaBMAIT €OUHYI0 KOHCTPYKUMIO pacxogomepa
(cm. puc.A.1 MNpunoxeHus A).

M3meputenbHbin yyacTtok (Y) nepBuyHOro npeobpasoBarens ms-
rotoeneH nu3 metanna. Ha topuax WY npueapeHbl driaHubl ANa CTbl-
KOBKW C OTBETHbIMM (brnaHuammn Tpybonposoaa.

Mcnonb3yemble B pacxogomepe BpesHble [NOA umerloT uunuHapude-
cKyto oopmy, B Topue NOA HaxoanTcsa nsnyyatrowiasi NNocKoCTb B BUAe
ancka. lNpeobpasoBaTtenn ycTaHaBNUBAKTCA B M3MEPUTENbHbIN y4a-
CTOK Taknum o6pasom, 4To nany4datowiasi NnockocTb MNOA KOHTaKTUpyeT ¢
KOHTPOSNIMpYyeMOW XnakocTbto. MNocTtasnsemble B coctase [MI1 MN3A pac-
cunTaHbl Ha gaenexHue o 2,5 Mla.

M3A 1 BTOpUYHBIN NpeobpasoBaTesib COEANHATCA Mexay cobon ka-
B6enamu ceasn. [Ansa 3awmTbl kabenen ot obpbiBa OHU 3aKpbITbl CNeuu-
anbHbIMWU KOXyXaMu.

BTopuyHbIn NnpeobpasoBaTtens ycTaHaBNMBaeTCsl HENOCPEACTBEHHO Ha
n3mepuTenbHbld y4acTok pacxogomepa. [nata mogyns obpaboTku
pa3mMeLlaeTcs B Kopnyce BTOPUYHOro npeobpasoBartens, a nnara Mo-
Ayns nHaukauum (Npyv ee Hanumyuuu B ucnonHenuu IP67) ¢ nHaukarto-
poM, kKHomnkon u NFC-nHTepdencom — B npospayHon Kpbiwke BIT (nu-
ueBon naHenu). Mexay cobon OHW COeaMHSTCA CUrHamnbHbIM LUMEN-

doom.

Beoa kabens nutaHna M curHanbHbIX Kabenewn ocyllecTBnsieTcs
Yyepes ABa KabernbHbIX repmMoBBoga Tunopasmepa Pg7, npegHasHa4vyeH-
HbIX ANSA Kabenemn Kpyrnoro cevyeHnss HapyxHbiM guameTtpom ot 3,0 oo
6,5 Mm.

BTopuuHbin npeobpasoBaTtenib pacxogoMepoB CO CTEneHblo 3awuTbl
IP68 nocne moHTaxa kabensa uHTepdenca n yHMBepcanbHOro Bbixoa
MOSIHOCTbKO 3anueaeTca KomnayHaoM. KOHCTpykumsa npubopa Hepas-
BGopHas.

BHewHMn BMA pacxogomepa MOXeET OTnmyaTbCa OT NPUBEAEHHOrO B
MpunoxeHnn A 6e3 U3MEeHeHUs SKCMnyaTauMOHHbIX U MeTponornye-
CKMX XapaKTEPUCTUK.
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1.7. MapkupoBKa n nnombupoBaHue
1.7.1. MapkmpoBka Ha nuueon naHenu Bl cogepxunt o6o3HavyeHne n Hamve-

1.7.2.

1.7.3.

HOBaHWEe pacxogoMepa, TOBApPHbIN 3HAK W3roTOBUTENs, 3HaK yTBep-
XOEeHUa Tuna cpeactBa M3MepeHus, a Takke 3Hak ocHaweHuna NFC-
MeTkon. Kpome 3TOoro, Ha OoTAesbHbIX WNITbAMKaxX MapkupyeTcs Makcu-
ManbHasi TemnepaTtypa M3MepseMOn XUOKOCTU, HaNpsiKeHne nuTaHus
n Tunopasmep (DN) pacxogomepa.

Ha Topue kopnyca BI1 mapkupoBaH repmMoBBof kKabensi nutaHus
=24 B. Ha npoTMBOMOMNOXHOM TOpLe KOpryca 3akpensneH LWUIbauK C
3aBOACKMM HOMEPOM pacxogomepa.

Ha nepBnyHOM npeobpasoBaTernie CTPEsrikon ykasbliBaeTcs Harnpas-
neHne «NpsIMOro» MOTOKa XWOKOCTU, a Takke Mmapkupyetca DN pacxo-
AomMepa 1 MakcumanbHoe aaBneHue B Tpybonposoge.

[Mocne noeepku pacxogomepa niaomMoMpyeTcsl KOHTaKTHas napa paspe-
LWeHns moamdukaumm KannbpoBOYHbIX NapamMeTpoB. Takke nnomobu-
PYIOTCA BWHTbI KPEnneHuUs 3alUTHOro 3KpaHa moaynsa obpaboTkm
nnomoon 3aBoaa-n3roToBUTENS.

KoHTakTHas napa paspelleHns moandukaumm CEpPBUCHbLIX NapameTpoB
MOXeT OblTb onsiomMbupoBaHa nocne npoBedeHna MnyckoHanagouHbIX
pabor.

Kpome Toro, ans sawuTbl OT HECAHKUMOHUPOBAHHOIO AOCTyNna npwu
TPaHCNOPTUPOBKE, XPaHEHUN UMW 3KChyaTaumm MOXeT ObiTb OnoMm-
GupoBaHa Kpblllka BTOPUYHOro npeobpasoBatens ABYMsi HAaBECHbLIMMU
nnomoéamu.
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2. ICNONb30OBAHUE NO HASHAYEHUIO

2.1. AkcnnyaTauMoHHbIe OrpaHu4YeHunsn

2.1.1. OkcnnyaTaums pacxogomMepa gofmkHa Npou3BoaMTLCS B YCIOBUSX BO3-

2.1.2.

2.1.3.

2.1.4.

2.1.5.

2.1.6.

2.1.7.

AeNCTBYOLWMX (hakTOpOB M NapaMeTpoB KOHTPONMPYEMOW cpefbl, He
NpeBbILLAoLWMX AONYCTUMbIX 3HAYEHWUIA, OFOBOPEHHbIX B 3KCMyaTauu-
OHHOWN OKYMEeHTaL M.

Pacxogomep MOXeT ycTaHaBNMBaTbCA B BEPTUKarbHbIN, rOPU3OHTanb-
HbI MM HAKMOHHbIN TPyBoNpPOBOA.

TouHaa n HagexHaa pabota pacxogomepa obecneymBaeTcs Npu Bbl-
NnosIHEHUU B mecTe yctaHosku [l crneayowmnx ycnosum:

AaBreHne XUOKOCTM B TpyOONpoBode M peXnmbl ero akcnnyataumm uc-
KntoyatoT rasoobpasoBaHne n/unu ckonneHue rasa (Bosgyxa);

BHYTpeHHMI o6bem LY B npouecce paboTbl 4OMKEH ObITb BECb 3anos-
HEH XXNOKOCTbIO;

Hanuyusa B TpybonpoBode A0 M nocre pacxogomepa NpAMOSMHENHbIX
y4yacTkoB cooTBeTcTBYyoWen AnuHbl ¢ DN, paBHbiM DN nameputensHo-
ro yyactka. [lpaAMONMHENHblIE Y4aCTKM He [OOSMKHbl cogepXaTb
YCTPOWCTB WIIM 3NIEMEHTOB KOHCTPYKLMMW, BbI3bIBAKOLWNX WU3MEHEHWE
CTPYKTYpPbl NOTOKA XXUOKOCTM.

Tun 1 coctaB KOHTPONMMPYEMOW XMAKOCTU (Hanuune u KOoHUEeHTpauus
B3BeCeWN, MOCTOPOHHUX XNOKOCTEN U T.M.), peXnM paboTbl N COCTOSIHME
TpybonpoBoaa He AOMMKHbI NMPUBOAUTL K MOSIBIEHUIO KOPPO3UK U/Mnu
OTNOXEHUN, BRMAIOWMX Ha pPaboTOCNOCOOHOCTL M MEeTposiornyeckune
XapaKkTepUCTMKM pacxogomepa.

MoHTax pacxogomepa Ha 06bekTe AOMKeH OblTb BbINOMNHEH B COOTBET-
CTBMU C pa3genom «MoHTax pacxogomMepa» HaCTOsILLEero pykoBoacTea.

MonHuesawmrta obbekta pasmelleHus npubopa, BbIMNOMHEHHAsA B COOT-
BeTCTBUN C «HCTpPyKUMEN NO YCTPOMUCTBY MOSIHME3ALLUUTBI 34aHUN, CO-
OpPYXEHU U MPOMbILWNEHHbIX KOMMYyHUKaumin»y CO153-34.21.122-2003,
npegoxpaHsaeT npubop OT BbIxoda U3 CTPOS NPU HaNMYUU MOSTHUEBLIX
pas3psiaoB..

TpeboBaHus K ycrnoBuaAM 3KcnnyataumMm M BblIbOpy MecTa MOHTaxa,
npvBedeHHble B HACTOSILLEN 3KCnnyaTaluMOHHOW OOKYMeHTauuu, yyu-
TbiBalOT Hanbonee TUNUYHbIE (hakTopbl, BAUsAOLWME Ha paboTy pacxo-
aomepa.

Ha obbekTe akcnnyaTaumm MoryT CyLecTBOBaTb UMY BO3HUKHYTL B
npouecce ero akcnnyatauum paktopbl, He noggarolmecs npensapu-
TenbHOMY MPOrHO3y, OUEHKe UM NpPoBEpPKE U KOTOpble NPOU3BOAUTENDb
He MOr y4ecTb nNpu paspaboTke.

B cnyyae nposiBneHnsi nogo6HbIx hakTopoB crieayeT YyCTpaHuTb UX
UM HaNTU MHOE MECTO 3KCMnyaTauuu, rae AaHHble akTopbl OTCYT-
CTBYIOT UM He OKa3blBalOT BNUSIHUS Ha paboTy nsgenusi.
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2.2. Mepbl 6e30nacHoOCTH

2.2.1. K paboTte c pacxogomMepom fonyckaeTcsi o0CnyXmBaroLnin nepcoHarn,

I/I3y‘-II/IBLIJI/II7I OOKYMEHTauUuto Ha nsgenue.

2.2.2. MNpwn paboTe ¢ pacxogomMepom AOMKHbI cobntogatbes «lMpaBuna TexHu-

2.2.3.

YeCKOW 3JKchfyaTauumn 3nNeKTpoycTaHOBOK notpebutenen» n «MexoT-
pacnesble npasuna no oxpaHe Tpyaa ([NpaBuna 6esonacHocTn) npu
3KcnnyaTauumn aneKTpoyCTaHOBOKY.

Mpn npoBegeHun paboT c pacxogoMepoM onacHbIMU hakTopamun sB-
nawTCs:

Hanpsb>keHne nepemMeHHoro Toka ¢ AeNCTBYWMM 3HavyeHnem ao 264 B
yactoTton 50 'y (Npu paboTe C NCTOYHNUKOM BTOPUYHOIO MUTAHUS);

- Temnepartypa xuagkoctun (oo 160 °C);
- fasrneHuve B Tpybonposoae (#o 2,5 Mla);

Apyrve onacHble pakTopbl, CBA3aHHble C nNpodunemM u crneungunkomn
obbekTa, rae aKcniyaTupyeTca pacxogomep.

2.2.4. MNpun obHapyXeHUn BHELLIHMX NoBpexaeHun npubopa nnu kabenen ces-

31 cnefyeTt OTKAYMUTb NPUBOP 4O BbIACHEHMST CNELMANUCTOM BO3MOX-
HOCTM AaribHenLWwen aKkcnnyatauuu.

2.2.5. B npouecce paboT No MOHTaxy, NMycKoOHanagke MM peMOHTY pacxodo-

Mepa 3anpeLLaeTcs:

NPOU3BOANTbL MOAKIIOYEHMS K pacXodoMepy, NepeKioYeHNs PeXNMOB
paboTbl NPY BKIKOYEHHOM MUTaAHUK;

Npou3BoANTbL AEMOHTaX pacxogoMepa M3 TpybonpoBoda [0 MOSHOro
CHSATUS JAaBNeHUst Ha yyacTke TpybGonpoBoaa, rae npounssoasitcs pabo-
Tbl;

MCNONb30BaTb ANEKTPONPUBOPbLI U 3NEKTPOUHCTPYMEHTLI 6e3 MOAKIH-
YEHUS1 UX KOPMYCOB K MarucTpanu 3alWmuTHOro 3a3eMreHusl, a Takke Uc-
Nonb30BaTb NEpPeYnCrieHHble YCTPOWCTBA B HEUCNPABHOM COCTOSIHUW.
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3. MOHTAX PACXOOOMEPA

3.1. TpaHcnopTupoBKa

TpaHcnopTupoBKa pacxogoMepa K MecTy MOHTaxa [OfKHa Oocy-
LLLEeCTBIATLCS B 3aBOACKON Tape.

[Mocne TpaHCNOPTUPOBKM pacxofoMepa K MeCcTy YCTaHOBKM MNpu OT-
puuaTenbHOW TemnepaTtype U BHECEHUSI ero B NOMELLEeHNE C MOSoXu-
TenbHON TemnepaTypon BO usbexaHne KoHAeHcauun Bnarm Heobxoam-
MO BblAepXaTb pacxogoMep B ynakoBke He MeHee 3-X 4acoB.

Mpn pacnakoBke pacxogomepa NPOBEPUTb €ro KOMMSIEKTHOCTb B
COOTBETCTBUM C NACNOPTOM Ha AaHHbIA nNprobop.

3.2. TpeboBaHMA NO yCTaHOBKe pacxogomepa
3.2.1. Ina moHTaxa npmnbopa Ha o6bekTe HeobBXoaMMO Hanuyne cBoGOAHOrO
y4yacTka Ha TpybonpoBoae Anda yCTaHOBKM pacxogomMepa.

B mecTte ycrtaHoBku NI gormkHbl cobnogaTtbea creayrowme ycno-
BUSI:

- AaBMEHME XMUAOKOCTM U PEeXUMbl dKcnnyaTtaumm TpybonpoBoaa MCKo-
yalT razoobpasoBaHune u/unu ckonneHue rasa (Bosgyxa);

- BHyTpeHHU obbem [l B npouecce paboTbl JormkeH 6bITb BECb 3anor-
HEH XXNOKOCTbIO;

- OTCYTCTBYHOT, MO0 MUHUMATbHbI MyNbCaLUN U 3aBUXPEHNS XUOKOCTW.

MM gonyckaeTca MOHTUPOBATb B rOPU3OHTASbHbIA, BEPTUKANbHLIN
NN HakNoHHbIN TpybonposoA (puc.3). Mpu atom M1 (M3A) He AOMKHbI
pacrnonaraTtbCs B CaMOW BEepXHEW TO4YKe y4vacTka TpybonpoBoaa.
Hanbonee nogxogsawee Mecto Ansi MOHTa)a npu Hanuyanm — Bocxoas-
Wwmn, NMbo HWXHMI y4acTok Tpybonposoaa.

Puc.3. PekomeHayemble MecTa yctaHoBKM [l pacxogomepa.

NMPUMEYAHME. B cnyyae HEBO3MOXHOCTU YCTaHOBKM pacxono-
Mepa B peKkoMeHAyeMblX MecTax [OornyckaeTcsi MOHTax npubopa B
BEpXHEN Touke Tpybonposoaa. Npn aTom Heobxoanma ycTaHOBKa BO3-
AYLHOro KnanaHa (BO34yxOOTBOAYMKA) B TOYKE, HaxogsWencsa Bbille
BEPXHEN TOYKM MPOTOYHOM YacCTU pacxogomepa, Hanpumep, B pacLuun-
peHuun Tpybonposoaa.

BHUMAHMUE! Heobxodumo cnedumb 3a UcrnpasHOCMbIO 803-
dywHoezo KknanaHa. KoppekmHasi paboma pacxodomMmepa 803MOXHa
mosibKO npu omcymcmaeuu eo3dyxa eHympu rnpomoyYyHol Yyacmu.
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3.2.2. Pa3HOCTb BHYTPEHHUX OuamMeTpoB TpybonpoBoda M M3MEPUTENbHOIO
ydacTtka [ B MecTax CTbIKOBKM He fofmkHa npesbiwaTtb 0,05-DN.

3.2.3. Mpu yctaHoske [l Ha TpybonpoBoa, pekomeHayeTcst pacnonaraTb ero
Takmm obpasom, 4Tobbl NpofosnbHast nnockocTb MNA3A (NOCKOCTb, Npo-
xogsdwas yepes napy N3A Bmonb ocum TpybonpoBoaga) coctaBnsana c
BepTukanbto yron 3 = 45°-90° (puc.4).

Puc.4. PekomeHayemblie nonoxeHusa NMNIA npu yctaHoBKe pacxoaomepa.

3.3. TpeboBaHuA K ANMHE NPAMOSIMHEMNHBbIX Y4acCTKOB

3.3.1. [ina HopmanbHon paboTtbl pacxogomepa o 1 nocne MN3A gomkHbl 6bITb
NPSIMONIMHENHbIE y4acTKM TpybonpoBoda COOTBETCTBYHOLLEN ANWHBLI C
DN, paBHbiMm DN TMIN. MuHuMarnbHble 3Ha4YEHUS OTHOCUTESTbHOM OJINHBI
NPSIMONIMHENHBIX YYaCTKOB AN PasfnuMyHbIX BUOOB MAPaBINYECKOro
conpoTmBneHus npueegeHsl B Tabn.ln.1 npunoxerHnsa I.

[AnvHa npsmonuHenHoro yyactka L (mm) onpegensetca no dop-
myne:

L=N-DN,
rae N — oTHocuTenbHasa OnvHa, BblpaXeHHast konmdectBom DN un yka-
3aHHas B Tabn.l.1;
DN — HoMuHanbHbIn guameTp NI unu TpybonpoBoga B MecTe ycTa-
HoBKU M3A, MM.

BHUMAHME! lpu usmepeHuu pacxoda pesepcusHO20 MomokKa
IN3A siensiromcsi nep8bIMU MO MOMOKY U O/IUHbI MPSIMOSTUHEUHbIX
y4Yacmkoe OOJIKHbI onpeodenisimbCsi, UCX005 U3 3MOo20 MO0JI0XKe-
Husl.

Ecnu Ha o6bekTe MOHTaxa He obecneymBaloTCa AMAWHBI NPAMONK-
HEWMHbIX Y4acTKOB, yKka3aHHble B [MpunoxeHun I, TO BO3MOXHO MpoBe-
AeHve obcnepoBaHua obbekTa Ana pa3paboTkm MHOUBMAOYaNbHON Me-
TOAVKM BbINOMHEHNSS U3MEPEHUA C Yy4eTOM OCOBEHHOCTEeN [aHHOro
obbekTa.

3.3.2. AnvHbl NPAMONUHENHbIX Y4aCTKOB AN rmapasrnyecKkoro ConpoTuBrie-
HUA BMaa «TepmornpeobpasoBaTefib CONPOTUBIIEHNS B 3aLLUUTHON MUMb-
3e» onpeaendalTca no ABYM MOCMEeAHMM CTpokam Tabnuu npunoxe-
Hua [ (ons 3arnyweHHON Bpe3ku) Npu BbINOSIHEHUM yKa3aHHOro B Tab-
nmuax COOTHOLUEHUS:

Dit/Ds>0,1,
rae Dt — gnameTp 3alumMTHOM MMIb3bl TEPMOCONPOTUBEHUS, MM;
Ds — BHYTPEHHUI anameTp Tpybonposoaa, MM.
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3.3.3.

3.3.4.

3.4.
3.4.1.

3.4.2.

3.4.3.

Ecnu BeinonHseTca cooTHoweHue Dt/ Ds < 0,1, TOo Tepmonpeobpa-
30BaTeflb MOXHO HE paccmaTpuBaTth Kak rmapaBnmyeckoe conpoTuere-
HMe.

Cyxatolee ycTporcTBO Buaa «auadparma» nnu «consno BeHTypuy», a
Takke nobasa 3agBmkKa OTHOCATCA K BUAY rMOpaBiMyecKoro conpoTme-
neHusi, 06o3HaveHHoro B Tabnuuax MNpunoxexns I kak perynupytoLas
3aaBWKKa.

Mpn yctaHoBke B TpybonpoBon nepen nepsBuyHbIM npeobpasoBatenem
ctpyesbinpamutena (Mpunoxenune [1) BO3MOXHO COKpalleHWe ANUHbI
npsAMOSIMHENHOro yyacTtka Ha Bxoge [l go aByx pas.

MoHTax Ha TpybonpoBoa

Mepen Havanom paboT Ha TpybonpoBoae B MecTe YyCTaHOBKM pacxono-
Mepa y4acTkm Tpyb, KOTOpblE MOrYT OTKITOHUTLCS OT COOCHOMO MOosoXxe-
HWMS nocne paspesaHus Tpybonposoaa, cnenyeT 3akpenuTb XOoMyTaMm K
HEenoaBWXHbIM OrNopam.

BHUMAHMUE! [Meped moHmaxom pacxodomepa Heob6xodumo

c/umb XXUuOKocmb U nepeKkpbimb y4Yacmok mpy6onpoeoda, Ha
Komopom 6ydym npoeodumbscsi MOHMaxkHble pabomauil.
B BbiOpaHHOM MecTe 0CBOBOXAEHHOrO OT XMAKOCTU TpybonpoBoaa Bbl-
pe3aeTcsl y4acToK HeoOXoaMMOW ANMHbLI, K KOHLaMm Tpyb npuBapusatoT-
Cs1 OTBETHbIE (oriaHLbl COOTBETCTBYIOLLEro AnameTpa. CBapka dnaHues
Cc TpybonpoBoaoM AOMmKHa ocyuwecTBnaTbea B cootBeTcTBumn ¢ FOCT
16037 «CoeanHeHUs cBapHble CTarbHbIX Tpybonposoaos». pu aTom
AomkHa obecneymBaTbCsi COOCHOCTb M NapannesibHOCTb MIOCKOCTEN
dnaHueB, mexay KotopbiMu ycTaHaBnusaetca 11 pacxogomepa.

BHUMAHWE! KATEOPUYECKW 3ATIPELLAETCS npuBapuBaTtb
K TpybonpoBoay pacxogomep B cbope ¢ oTBETHbIMM hbnaHuammn. 1o
NpvBeAEeT K BbIXO4y U3 CTPOsi pacxogomepa.

Pacxogomep ycTaHaBnuBaeTca B TpybonpoBoa, Npu 3TOM Hanpasne-
Hue ctpenku Ha [N gomkHO coBnagaTb C HanpaBNeHWEM MoToKa Unu
NpSMbIM HaNpaBneHNeM 4511 PEBEPCUBHOMO NOTOKA.

CTblkn mMexay hnaHuamm repMeTmsnpyroTcs ¢ NOMOLLIbIO NMpoKna-
Aok n3 6esacbecToBoro napoHuTa.

BHUMAHMUE! Heobxoammo obecneuntb COOCHOCTb MPOKNagok C
BHYTPEeHHUM KaHanom [1I1, T.e. He JOMKHO ObITb AaXe YaCTUYHOro ne-
pPeKpbITUA NPOKaakon BHyTpeHHero kaHana M. Ona obecnevenuns co-
OCHOCTM MPOKNafoK B Mpouecce yCTaHOBKM pacxogoMepa peKoMeHay-
eTcst PUKCMpOoBaTh MX C MOMOLLbIO Krest IMbo repmeTuka.

OTtBeTHble conaHubl MM 1 Tpybonposoga crarmeatoTca 6ontamu.

BHUMAHME! lNpu moHmaxe KATEFOPUYECKU 3AlPELLAET-
CA 6pocamb pacxodomep usiu HaHOCUMb MO Hemy ydapbl. AMo
MoOkem npueecmu K 8bIX0Qy U3 CMPOS yCMaHOBJ/IEHHbIX 8 HeM
MN3A unu BIl.

3AMNPELAETCA nogHumaTtb pacxogomep 3a Kopnyc BTOPUYHOIO
npeobpasoBarens.

KATEOPUYECKN 3AIPELAETCA pemoHTupoBath [M3A wu3
MOHTaXHbIX NaTpyOKOB.
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3.5.
3.5.1.

3.5.2.

3.5.3.

3.5.4.

AneKkTpOMOHTaX pacxogomepa

Mpoknagka kabena nuTaHua pacxogomMmepa u kabenen BHELWHUX CBA3EWN
(BT — BHELLHME YCTPOWCTBA) NPU UX HANUYUKU SOSMKHA ObiTb BbIMOSIHE-
Ha C y4eTOM YCNOBUI 3KCNIyaTaumm pacxogomepa.

He pekomeHpyeTcsa n3bbITOYHYO YacTb Kabenen ceopayvBaTb KofbLa-
M.

Kabenn BHeLWHUX cBA3en U ceTeBon kabenb No BO3MOXHOCTU KpensTca
kK cteHe. CeTeBor kabenb NpoknagbiBaeTcsa oTaenbHo He 6nmke 30 cm
OT OCTanbHbIX Kabenen. [Ans 3awnTbl OT MEXaHUYECKMX NOBPEXAEHNN
pekomeHayeTcs Bce kabenu pasmewiaTb B MeTannMyeckon mnu nna-
CcTMkoBOM Tpybe (pykaBe).

HE [JOIYCKAETCA npoknaabiBaTb CUrHarnbHble kabenun BHELHNX
cBA3e BOMM3M CUNMOBLIX Lenen, a npu Hanuumm 3NeKTpOMarHUTHbIX
NMOMEX BbICOKOrO YPOBHS (Hanpumep, npu Hanuyinnm TMPUCTOPHOIO pery-
natopa) 6e3 yknagku ux B 3a3eMreHHbIX CTalfbHbIX MeTansfiopykaBax
nnu Tpybax.

Mepen nogknoveHneM KoHubl kKabenen B cootsetctBum ¢ FOCT 23587
3auMLaoTCa OT M30NAUMK Ha AnvHy 5 MM 1 obnyxmBatotca. Kabenu
nponyckarTcsa Yyepesd kabenbHble BBOAbI Bl 1 nogknoyatoTca K pasb-
€MaM B COOTBETCTBMM CO CXeMoW, npuBefeHHon B [lpunoxeHnn b.
PacnonoxeHue pasbemoB ykasaHo B [punoxeHun A.

MPUMEYAHUME. TMogknioveHne kabenen k Bl pacxogomepa Ha
obObekTe akcnnyaTaumMmM npou3BoauTCS TONMbKO AN npubopoB co cTe-
neHblo 3awmTtbl IP67. B pacxogomepe co cteneHbto 3awwmTbl IP68 ka-
6enb CBA3W NOAKMYaeTCs Ha NPeanpUATUN-U3roToBuTENeE.

BHUMAHMUE! Ons obecne4yeHusi 3asiesieHHOU cmeneHu 3auju-
mbl pacxodomepa |P67 npu npoeedeHUu MOHMaXHbIX pabom
Heo6x00uMo ebInosiHeHue cnedyrouwux mpeboeaHul:

NpY MOHTaXe pacxogoMepa B HaKIOHHbIA UM BepTUKarnbHbIn Tpybo-
NpoBOA4 YCTaHaBNMBaTb BTOPUYHbLIM NpeobpasoBaTenb repMoBBOgaAMU
BHU3 (puc.3);

YNOTHUTENb Ha KpbllwKe Kopnyca Bl npu ycTaHOBKE KPbILIKMA AOSMKEH
ObITb YNCTLIM U HENOBPEXAEHHbIM;

nepen yCTaHOBKOW KpbIWKK Ha kopnyc Bl npoBepuTb, YTOGbI YNNOTHU-
Tenb pasMellanca B NpeAHasHa4YeHHOM Afi Hero KombLEeBOM nasy
paBHOMepHO 6e3 HaTshKeHW U BbICTYMOB, @ Takke He Bbinagan npu
nepesopavnBaHMmM KpbiwkW. [lonyckaeTca ons ukcauumn ynnoTHUTENs
MCNONb30BaTb CUITMKOHOBLIN rEepMETUK;

Kpbilwka Bl nocne yctaHoBKM JoMmkHA OblTb HA4EXHO 3aTAHyTa BUHTa-
MU;

B KayecTBe Kabenen nuTaHus un CBA3N HeobXxoaMMo MCNosib3oBaTb Ka-
G6enu kpyrnoro cedvenus (Hanpumep, MKBOB, KMM wnn KCIIBIN) ¢
HapyXHbIM guameTtpom ot 3,0 oo 6,5 Mm; B 0auH KabenbHbIM BBOS, 3a-
BOAUTCA TONbKO OAMH Kabenb;

yNnoTHAKLWME rankn KabenbHbIX BBOAOB AOMKHbI OblTb HAAEXHO 3aTd-
HYTbl;

eCcnun He ucnonb3yeTcs kabenb NUTaHMs UNU nHTepenca, B COOTBET-
CTBYHOLMNN KabenbHbIM BBOA JOIMKHA OblTb yCTaHOBMEHA 3arnyLuka.
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[Ons ncknoYeHusi BO3MOXHOCTU NonagaHusi Kanarwowien Boabl unm
koHaeHcaTa BHYTpb Bl yepe3 kabenbHble BBOABI HEOOGXOAMMO MNoOA-
KnounTb kabenun ¢ obpaszoBaHMem Hucnagawowen U-obpasHon netnu B
BepTUKanNbLHOW nNyiockocTun (puc.5):

Puc.5. NoaknioyeHne kabenen ¢ obpasosaHnem U-ob6pa3Hon neTtnu B BEpTU-

KanbHOW NIOCKOCTMU.

BHUMAHME! W3zomoeumens HE HECET IFAPAHTUUHbIX
OBA3ATEJIbCTB npu HeebinonHeHUU mpeboeaHuli no obecrneye-
HUo 3asiesieHHOU cmeneHu 3auwumbl U Npu obHapyXeHuu rnpome-
Yyek yepe3 KabesibHble 8800bl.

3.6. MOHTaX NCTOYHUKA BTOPUYHOIO NUTaAHUA
3.6.1. [ina kpenneHna Ha obbekTe Ha 3agHen cteHke kopnyca WBI (npu ero

HanM4ynKn) pacnonoXeHbl KPOHLWTENHbI AN ycTaHoBKM Ha DIN-perike.

3.6.2. Boibop mecta pasmeluenus MBI onpeaenseTca cneayowmMn ycrnoBu-

AMU:
AJIMHOWM BXOOHbIX U BbIXOAHbIX kKabenen;

KaTeropnyeckn He fgonyckaeTca Hanudme kanatowero Ha MBI koHOeH-
cata, nMbo XnaKoCcTn ¢ NpoxoasaLmMx TpybonpoBoaoB;

He ponyckaetca pasmelwieHne VBl B nomewieHun, rge temnepatypa
OKpY)XalLero Bo3gyxa MOXeT BbIXOoAnTb 3a npegenbl 5-50 °C, a oTHO-
cuTenbHaga BnaxHocTb npesbiwaTtb 80% npu TemnepaTtype o 35 °C;

He ponyckaeTcs pasmewatb MBI BOGnNn3n UCTOYHMKOB Tenna, Hanpu-
mMep, ropsavmx TpybonpoBoaoB;

- HeobxoanMocCTbL obecneveHna ceoboaHoro goctyna K UBIT.

3.7. NeMoHTax pacxogomepa

Mpy AemoHTaxe pacxodoMepa HeoBXoaMMO:

- OTKIIOYUTb BHELLHEE NUTaHMe pacxogomepa (npu ero Hanmyum) B cre-
Ayolen nocnegoBaTenbHOCTU: OTKNIOYUTL anekTponutadue oT BT, a
3aTeM OTKIIUUTbL Kabenb NMTaHusa OT pacxo4oMepa;

- NEePEKPbITb NoaaYy XnMaKkocTy, yoeanTbecs B MOSTHOM OTCYTCTBUM AaBrne-
HMS B TpyBonNpoBoAe M CrUTb KUOKOCTb;

- OTCOeaMHUTL noaxoasaLwmnm Kk BIN kabenb cBA3w;
- AEMOHTMPOBATbL pacxogomenp.
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4. BBO[ B 3KCINTYATALUIO

4.1. HacTtpounka nepen paborton

4.1.1. HacTtporika pacxogomepa un cuntbiBaHne gaHHbIX B pexnmax PABOTA v

4.1.2.

CEPBWC Bo3moxHa no nocnegosaTesibHOMY UHTepdency ¢ NOMOLLbIO
cepBucHoro npunoxenuns «Monutop YPCB-311», Bxogsuwero B coctas
nporpaMmmbl  «YHMBEpPCasibHbIN MPOCMOTPLLMKY. YCTaHOBOYHbIA dhann
nporpaMmmbl MOXHO 3arpy3uTb C carMTa www.vzljot.ru.

Mporpamma «YHMBEpPCanbHbI MPOCMOTPLUMK» paboTocnocobHa
nog ynpasneHnem onepaumoHHbix cuctem Windows XP (Vista, Win-
dows 7, Windows 8, Windows 10). [ina yctaHoBku nporpammbl Ha K
Heob6XxoaMMO 3anyCTUTb YCTAHOBOYHLIM dhann U cnefoBaTh yKasaHUAM,
NOSIBIAIOLMMCS Ha 3KpaHe MOHUTOPA.

Mepea Havanom paboTbl criegyeT coeanHuTb kabenem RS-Bbixod pac-
xogomepa M nocriegoBaTerbHbI MOPT KOMMbiOTEpPa (Yepe3 aganTep
curHanos RS-232/RS-485), nnb6o USB-nopT koMmnbloTepa (4epes agan-
Tep curHanos USB-RS-232/RS-485).

MepesecTtun pacxogomep B pexum CEPBUC, ycTaHOBUB nepeMblyKy
Ha COOTBETCTBYIOLLYIO KOHTaKTHyl napy. Ha komnbloTepe 3anycTutb
ann  YPCB-31l.vpr (nanka ..\ Program Files \ Vzljot \
UBViewerProjects \ Projects \). Ha akpaHe MOHMUTOpa nosiBUTCS CTpoKa
MEHI0 «YHMBEpCarnbHbI NPOCMOTPLUMKY K BKNnagka «llapameTpbl npo-
rpammbly» npunoxenuns «Monutop YPCB-311» (puc.6).

b

[E] Monutop YPCB-311 sepous 3.7 o

~ % | | |

w

CHC‘I’EMHI:IEI Cepﬂucl Hactpoiika ‘3-"3(3] M3mepeHun | ApxuBsbl : MNapameTpel NporpamMMel }

Bepcua MmoHuTopa: 3.7

HacTpoika coedHHEHMA. . |

HCTE[HDBMTb,u‘lpEISDpBElTb coefHHeHIe |

MaparMeToe nporparMel

Ajapec npuGopa 1
OxupnaHWe oTEETA. MC 2000
Yucno nonuiTok 3anpoca |2

Puc.6. Bug Bknagku «lMapameTpbl nporpamMmbI»

OkoHHbIN nHTepdenc npunoxenus «MoHntop YPCB-311» coctout
N3 LEeCTN BKNaQoK, pasaeneHHbiX No pyHKUumMoHanbsHoMy npuaHaky. Co-
AEepXXaHue BKNagoK 3aBMCUT OT pexuma paboTtbl npubopa. Pexunm pa-
B6oTbl CcuMTbIBAETCA aBTOMATU4YeCku npu yctaHoBrneHum ceasm K ¢
pacxo40OMEPOM.

na HaCTpOVIKM napameTpoB coeanHeHunA HeobXxoaAnMMoO HaxaTb

P
KHOMKY «HacTpoiika coeauHeHus», NnBo HaxaTb kHonky ¥ (Pepak-
TUPOBaHWE CBOWCTB COeAUHEHUs1 C MpUBOpOoM) B NIEBOM BEPXHEM Yriy
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OKHa npunoxeHus (puc.6). B nossmuBluMMcs okHe «MeHeoxep HacTpo-
eK» (puc.7) yCTaHOBUTb:

- TN nHTepdenca ans coegmHeHus («Boibop TpaHcnopTa: RS-485y);
- Homep COM-noprTa lNK, K KOTOPOMY NOAKNIYEH afanTep CUrHamNoOB;
- cKopocTb 06bmeHa gaHHbiMu (4800 6uT/c).

[ MeHegxep HacTpoex — a— @1
Brifop TpaHcnopra: |HS485 j
M apateT pel TpaHCNOpT 3
COk-nopr COME - | DMiaHWE OTEETA, MO W
CropocTe ofiteHa, GuTdc lm K.onuyecTED NOETOROE |-|7
E &l oBEIR TalMayT, Mo Izui

[~ Wecnonesoeate DCOM

Hra Y ANeHHOr D KOorMOBKTERA:

Ok MpHMEHITE |

Puc.7. OkHo «MeHemxep HacTpoeK».

Homep COM-nopTa onpegenseTca aBToMaTU4eCckn nocne nogkmnto-
yeHus k [K apantepa USB-RS-232/RS-485 B nanke «[ucnetyep
yctponcte»/ «lMopTtel (COM u LPT).

,D,J'IFI YCTaHOBJ1EHNA CBA3UN C pacxogoMepoMm HeobXxoaAnMMO HaxaTb

KHOMKY ok (OTKpbITb KaHan cBs3M) B FIEBOM BEPXHEM YrIly OKHa Mnpu-
noxeHus (puc.6). MNpn ygayHom 3aBepLieHun onepaumm B CTpoKe, pac-

NONOXEHHON npasee KHOMKu ™ ‘j, OOJTDKHbI  NOSIBUTLCS COOOLLEHNS:
«KaHan cBasu oTkpbIT» U «KoMaHaa BbiNosiHEHA ycnewHo». [pu aTtom

KHOMKa s N3MEHUT BUA Ha Jl- (3akpbITb KaHan ceasn). lNocne
yCMNeLHOro coeiMHeHNs nepenTn Ha sknagky «CuctemHole» (puc.8).

r Al
{21 MowuTop YPCB-311 sepcus 3.7 l o|E8 ‘é

> Yy IPL 3Han CBA3W OTKPLIT I?&D{].ZU.OB IKomaHna BLINOAHEHA YCNeWwHo

CucremHble

Cepauc| Hacrpoiika Y3C| W3mepexun I Apxuesl ] MapameTpbl NporpaMmel

Mpouutate
Pexum npuGopa: |CEPBUC
CepuitHuii Homep: |1821589

CeteBbie HACTPOWKU NpuGopa Tekyuwee Bpems u nara

Crapr
CeTesoi agpec: J 05/05/21 16{00:
!l | Cropocts oBMeHa: |4800 | _, 3anucaTs CUCTEMHOE BpEMs |

PexuM nepeeona |HeT nepesoaa v d

|
O6HYNUTHL O6BbEMBl |- :] _l

Puc.8. Buag Bknagku «CucrtemHble» nocne yctaHoBneHus cBsasm MK ¢ pac-
XO40MEpPOM.
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Ha Bknagke «CWUCTEMHbIE» BO3MOXHA KOppeKUuMsa npubopHOro
BPEMEHN, HACTpoMKa napamMeTpoB CBS3M NO MHTepdency, obHyneHne
apxvBoB U 00BbEMOB, a Takke YCTaHOBKa pexuma nepexopa Ha «3uUM-
Heex»/«eTHee» Bpems.
4.1.3. Ha Bknagke «CepBucy» (pmc.9) Bo3MOXHa HacTponka napameTposB 06-
paboTkn Y3C, ycTaHOBKa 3HA4YE€HUSI KOHTPACTHOCTM N BpeMeHn paboThl
YKKW, BbIGOp pasmMepHOCTU M3MEPSIEMOro pacxoga, a Takke BblOop
AaHHbIX, KOTOpble ByayT oToOpaxaTbCa Ha MHOMKaTOpe pacxogomMepa.

)
= Monurop YPCB-311 sepcus 3.7 =G~

> Y Il'i.anan CBA3W OTKPLIT |78A00.20.08 [npuéop He OTBeYaeT

CucremHsle Cepeuc |Hacrpoﬁxa Y3C| M3Mepemm| Apxusu| MNapameTpsl nporpannul

Mpouutate
Mexa. ycpeanexHuwe I7— il Bpems uHepuuu, c [w—il
Apud. ycpeaHeHue ’25— il Orvceuka HYyns, n3lu[U,DTil
BucTpas ycraHoska|Bkn. 'i,
Orc. ycr.. %Qmax ’5— i‘

YHueepcanbHbIi Bble.[ll Noruyeckuii ebixon  HacTpoORKKU MHAUKaUMKU |

MNapamMeTpu uHAKKATOpA: Bu60op AaHHbLIX AN 0TO6paxeHus:
KoHTpacTHocT 28 d g SEC:;:V* d
Mepuoa o6Hoen. c |1 v 06BEM V-u Voymm.
7 — 4 v $naru HC
Bpems paBoTel, C d v BpemeHa Tp.u TE.
vV Kanuép. koadd.
PazMepHOCTL m3fwac v| o v DaxHbe MO
v Nara/Bpems

Puc.9. Bug Bknagku «CepBucy.

[nsa n3MeHeHus Tekyllero 3HayeHus napameTpa Heobxoaumo B
COOTBETCTBYHOLLEM MNofe HabpaTb C KnaBuaTypbl YMCIOBOE UMM yCTa-
HOBWUTb W3 BbIMNagAloLEro CnMcka CUMBOSMbHOE 3HA4YeHMe W HaxaTb

KHOMKY . BbiGop AaHHbIX NPOM3BOANTCS YCTAHOBKOW rarnoyku B CO-
OTBETCTBYHOLLEM OKHE.

[na nepexoga K HaCTpoevHbiM napameTpam paboTbl yHMBEpCanb-
HOro BbIxog4a HeobXoAMMO Ha AONOMHUTENbHOW BKNagke «YHuUBEp-

canbHbIN BbIXOA» YCTAHOBUTb (OraXoK ® B ctpoke, copepxallen
HanmeHoBaHue pexuma paboTbl Bbixoga (puc.10a n 106).
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YHWBEpCanbHbIN BLIXOA | Norudeckut Buxon| HacTpoiiku uHaukaumm

Mpouutate

.' Tun eeixona

Koag. npeotpazosaHus, umMnm3 IBUU,[]OU

MNapameTpbl
" OTKNKYeH o P I
" Noruuyeckui MakcumansHas yactoTa, My lw d l I;a?;on
= * Mo moaynwo
P
o zmngnbcmﬂu AsapuiiHas yacToTa. [y |10 d C TMpsmoit
* YacToTHbIA C O&paTHL
HuwxHuit nopor Qxn, M3/4 I0,0UU d P 7
AKTUBHbIN YpOBEHL d
C "Huzkuin" BepxHuit nopor Qen, M3/u IU,UUU d
R
R

Pacuet koagpguumeHta .. v

Tekywas vactoTa, 'y IU.UUU I Cron |

a) YaCTOTHbIN PEXUM

YHuBepcansHbil BLIX0A | Noruyeckur Bbleﬂl HacTtpoiiku uHaukaumm

Mpouuntate

.{ Tun BbiXOAA
 OTKNKYeH

© florudeckuit Becumnynbca, M3umn 0001250 d OBvem

@ Mo Moaynio

(oY 7
IR Mepuoaumnynsca, mc  |100 d C Mparvoit

" YacToTHbi " OBpaTHeIi

AKTUBHSIA YpOBEHS Bepx+uit nopor Qen, M3/4|800,000 d 2
© "Huzkui" Pacuet ecauMnynsca |.. > d —I

@ "Beicokuit"

R

MapameTpe! l

6) MMNYNbCHBIN PEXNUM

YuueepcansHbi Bbixon  JlOrMueckuil eeixoa | HacTpoiiku uHauKaumm

Mpouutate

Tun eeixona M3MeHeHUe COCTOAHUS NpU: |

" OTKNYEeH

D}

OBpaTHOe HanpaeneH1e NoToKa

Her Y3C
. MpeebiweHWe MaKCUManbHOro pacxoaa d
AKTUBHBIN YpOBEHL

& "Huskuin"
" "Buicokuit"

‘] | Hanuuue BHEWHero NUTaHua

Moeas HC
Huzkoe HanpsxeHue GaTapeu

e (o o o @

B) NOMMYECKNIA PEXUM
Puc.10. HactpoeuHble napamMeTpbl ANA pa3HbIX PEeXUMOB paboTbl yHUBep-
canbHOro Bbixoaa

HacTtpoeyHble napameTpbl paboTbl SIOrMYecKoro BbIXxoda coaep-
XaTca Ha [ONONHUTENbHOM BKNagke «Jlormyecknin BbIXoO», KoTopas
MMEeEeT TaKoWM Xe B4, kak nokasaH Ha puc.10B.
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4.1.4.

Ha Bknagke «WM3mepeHus» (puc.11) nocne HaxaTtus Ha KHonky «CTtapT»
BO3MOXEH MPOCMOTP TEKYLLUMX 3HAYEHUIN N3MEPSEMbIX NapamMeTpoB.

-
{=] Monurop YPCB-311 sepcua 3.7 =N

6

Cucri

% IKar(an CBA3U OTKPLIT I78.00.20.08 lKomama BbINONHEHA YCNEWHO
ermue] Cepauc' Hacrpoiika Y3C V3mMepenus |Apxuau| MapameTpsl NporpamMMbl

| Cron |

E

Pacxon CyMMapHbiii o6bem

CkopocTb noTtoka, M/c | = O6bem V+ © npesbienne Qen ana YB1

CkopocTb ¥3C. Mjc 8.42 n

Hakc HewTaTHble cuTyaumun

4

(O Annaparsas HencnpaBHOCTb

£0.0053 MM 0,834 s (© Hmuzkoe nanpsoxenme Garapen

© Her y3C

-0.089 NIMUH -834.21 n O Qrek > Qmakc

|‘0.0008 0.008 M3 (O nNpuwwkenne Qun ans YB1

11498.9 O6hoM V-

0.843 M3
842.63 i

O6uwee BpeMs Hapa6oTKU

162:40:35 uMC

Bpems 6e3aBapuitHoil paGoThl

161:14:3 uMC

.

Puc.11. Bug Bknagkm «3amepeHus».

4.1.5.

Tekywee coctosHMe pacxogomepa (Hanuyme / OTCyTCTBME He-

WTaTHbIX CUTyauuni) nHaMuupyeTcs Ha Bknagke «M3amepeHus» B none
«HewTaTHbIE CUTyauun» (puc.12).
[na cunTbiBaHWS apXUBHbIX AaHHLIX HEOBXOANMO MEepenTn Ha BKIagky
«ApxuBbl» (puc.12), BbibpaTb BMA apxmBa (HaCOBOW, CYTOYHbIN UK Me-
CAYHbIN), yCcTaHOBUTL Tpebyembln nHTepBan B nonax «[data» un «Bpe-
MSI» U HaXxaTb KHOMKy «[pounTtaTb».

"
= MonuTop YPCB-311 sepcun 3.7 =SS
> % IKaHaﬂ CBA3U OTKPLIT |78.00.20.08 [Komama BbINOAHEHA YCNEeWHo
Cucrenuue' Cepancl Hacrpoiika V3C| Wamepenns ApXxuesl Inapauerpu nporpannul

Yacoeoi CYrouHuﬁI Memuuuﬁl XKypHan pexmosl

fara or:[05.05.2021 = po:[05.05.2021 ==  Mpouurars Coxpanis apwe... |
Bpems or: [13:00:00 - go:[14:00:00 - z

™ BbiBoAWTb 3anuck ¢ ownbkamm

Apxve nonyuyeH (ownbok: 1)

0

|JaTa/epeMs apXMEaUUK [v+, w3 [v-. w3 [He IBanS_[mmnmmu_l

Puc.12. Buag Bknagkm « ApxmBbli».

ApxuBHble AaHHble ByayT npeacTaBneHbl B Buae tabnuupl, Kaxaas
CTpOKa KOTOPOW €CTb OTAESIbHas apXxvMBHasi 3anucb. Takke apXvBHble
AaHHble MOryT BbITb COXpaHeHbl B dhann Ha xectkom aucke MK nocne
HaXkaTusi KHOMKN «CoXpaHUTb apXmBy.
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4.1.6. AHanorn4yHblM obpasom Ha MoHuTop K BbIBOAMTCA OKHO «XKypHan pe-

Xnmoy (puc.13).

-
=] Monurop YPCB-311 sepcun 3.7 uE)
> Yy Ii‘laﬂan CBA3W OTKPLIT ]78.00.2008 |Komama BLINOAHEHE YCNEWHO
CucreMHueI Cepeucl Hacrpoiika Y3C| WamepeHuss ApPXuBbI |ﬂapanerpu nporparmu[
Uacosoﬁl Cyrounuﬁl Mecswuuﬁl JXKypHan pexumoe
Homep nepsoii 3anucu: |5 MNpouutats COXpaHHUTb apXMB... |
Konuuecrso 3anmceii: |10
[V BuieoawTb 3anuck ¢ ownbkamu
ApXWB nonyyeH
0 |Boenn |Pexns |
: .101/04/21 14:46:59 PABOTA
) |12 01/04/21 14:50:20 CEPBUC
3 05/04/21 17:00:07 PABOTA
4 05/04/21 17:00:10 HACTPOWKA
5 05/04/21 14:22:48 PABOTA
6 05/04/21 14:22:49 CEPBUC
) |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 HACTPOMKA

Puc.13. Bug okHa «XKypHan pexumoB».

4.1.7. lMpn HeobxoaMmMoCTn co3gaHna ceTn Npnbopos, 06bEeANHEHHBIX MO UH-
Tepcenncy RS-485, HacTporka napamMeTpoB CBs3M (CeTeBOM agpec,
ONMTENBbHOCTL OXMAAHWA OTBEeTa, YMCMO MOMbITOK 3anpoca) NpPou3Bo-
auTcs BO Bknagke «lMapameTpbl nporpammbl» (puc.14):

.
=7 MonuTop YPCB-311 sepcus 3.7
*® Y

CucreMNuel Cepeucl Hacrpoiika Y3C| W3mepeHus | Apxuesl { MapameTpbl NporpaMMbl [

]KaHan CBA3U OTKPLIT |78.00,20.08 ]Komanaa BbINOAHEHS YCNEWHO

Bepcus monuTopa: 3.7

Hacrpoiika coeauHeHus... I

YcraHoBUThH/pa30pBaTL COBAUHEHUE |

MapameTpl NporpaMMel

Anpec npuGopa 1
! Oxunanue oTeera, Mc 2000
Yucno nonuToK 3anpoca |2

Puc.14. Bup Bknagku «lMapameTpbl nporpamMmmbi».

4.1.8. MNapameTpbl, HaNUupyemble Ha Bknagke «Hactpounka Y3C», He ao-
CTYNHbI Ans pegaktuposaHus B pexxumax CEPBUC n PABOTA.

4.1.9. lNocne 3aBepLUEHNS HACTPOMKK pacxogomepa Heobxoanumo:

- 3aKpbITb KaHan cea3n npubopa c MK, HaxaB Ha KHOMKY J 1 B NleBOM
BEPXHEM yrny okHa npunoxeHus «MoHutop YPCB-311y;

- 3aKpbITb OKHO npunoxeHust «MoHuTop YPCB-311» 1 CTPOKY MEHIO YHK-
BepcaribHOro nNpoCMOTPLUMKA;

- OTCOeaNHUTL Kabernb CBA3W OT pacXxoAoMepa;

- nepeBectu npmbop B pexum PABOTA: CHATb NepeMbIYKY C KOHTAKTHOM
napbl paspeLlleHns mogmdukaumm CepBUCHbIX napameTpoB. KoHTakT-
Hyt0 napy onnomoéupoBaTsb.
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4.2. NyckoHanago4vHble padoTbl

4.21.

4.2.2.

4.2.3.

lMyckoHanagoyHble paboTbl NPOM3BOAATCA NPEeAcTaBUTENSIMU OpraHu-
3auuM, UMelLlen npaBo Ha NpoBedeHMe YyKasaHHbIX paboT, nmbo
npeacTaBUTENSMU NPeaNPUATUA-N3TOTOBUTENS.

lMocne okoH4YyaHMs paboT NO MOHTaXy pacxogomepa, TpybonpoBos 3a-
NnonHsieTcsa namepsiemMon Xxuakoctbto. NMogkniovaetca Gatapes pacxo-
AoMepa Unv BHellHee nuTaHue, NPOU3BOAUTCHA MNOAKMKYEHUE pacxo-
AoMepa K KOMMbIOTEPY U HacTpomKka pacxogomepa B COOTBETCTBUU C
ykaszaHuamu pasgena 4.1 HacTtoswero P3.

Pacxogomep npv nepBoM BKNKOYEHUW UMW NOCIe ASIUTENbHOro nepe-
pbiBa B paboTe roToB K 3KcnnyaTauumm nocne:

- 30-MUHYTHOW NpOoMbIBKK 111 NOTOKOM XWUAKOCTU;
- 30-MMHYTHOro Nporpesa pacxogomepa.
4.2.4. Npn BBOAE pacxogomepa B SKCnyaTaunio Heobxoammo npoBepuThb:

NPaBUNbHOCTb MOAKMIOYEHMSA pacxogomMepa M B3auMOLEWCTBYHOLLErO
o6opyaoBaHMsa B COOTBETCTBMM C BbIOPAHHOM CXEMOW COEAMHEHMS W
NOAKITIYEHMS;

COOTBETCTBME HAMNPSHKEHUS NMUTaHWUS pacxogomMepa TpebyeMbiM TEXHU-
YECKMM XapaKTepuCTMKaMm;

NPaBUbHOCTb 3aJaHHbIX PEXMMOB pPaboTbl YHMBEPCANbHOMO U flormye-
CKOrO BbIXOJOB pacxogomMepa.

lMocne npoBeAeHWst MyCckoOHaNago4YHbIX paboT Ans 3aWnThl OT He-
CaHKUMOHNPOBAHHOIO AOCTYNa B NpoLecce aKcnyaTauumn MoXeT ObiTb
onnombuposaH kopnyc BIT.

BHUMAHMUE! N32zomoeumenb He Hecem 2apaHMuUliHbIX 06s-
3amesibcme 8 OMHoWweHuUU pacxodomMepa, y KOmopo2o K MOMEH-
my eeoda 8 3Kcnsyamayur ucmeksno 6 mecsiuee ¢ damsbi npooda-
KU.

4.3. Nopsapok paboTbl

BBeadeHHbIM B akcnnyaTauuio pacxogomep paboTaeT HenpepbiBHO
B aBTOMaTtunyeckom pexumme. CUnTbiBaHME TEKYLUUX 3HAYEHUA n3meps-
€MbIX NapamMeTpoB MOXeT ocyllecTnsaTbes nMbo ¢ XK pacxogomepa
(mpn ero Hanunumn), NMBO No nocnepoBaTtesnbHbIM UHTEpdencam RS-
485, M-Bus, RF-uHTepgencam no npotokonam Wireless M-Bus, Lo-
RaWAN uvnn nntepdency NFC.
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5. METOOUKA NMOBEPKH

Pacxogomepbl «B3JIET MP» npoxogaT nepBUMYHYHO NOBEPKY MNpwu
BbIfyCcKe U3 NpPOU3BOACTBa, Nepuoguyeckme — npu akcnnyaTtaumun. lo-
BepKa Npon3BOAUTCHA B COOTBETCTBMM C HACTOSLLEN MEeTOOUKOW NnoBep-
Kn, ytBepxgeHHon iyt CU BHUNP.

Me>xnoBepoyHbIN UHTepBan — 4 roga.

5.1. Onepauuu npoBepKn
5.1.1. MNpun nNpoBeaeHUN NOBEPKN AOSMKHbI ObiTb BbINOSIHEHLI ONepauuu, yka-

3aHHble B Ta6n.10.

Ta6nuua 10
MyHKT Onepauun, npoBogUMbIE NpU
HanmeHoBaHune onepaumﬁ AOOKyMeHTa no AaHHOM BueE NMOoBEPKU
noBepke nepenyHaga nepunoagnyeckas
1. BHeLwwHM ocmMoTp 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 npv NoBepke MeToaoM Hemno-
CPELCTBEHHOro CrinyeHuns

5.1.2. [lonyckaeTcsa noeepka pacxoioMepa He B NMOfHOM AuanasoHe nacnopT-
HbIX 3Ha4YEeHWUin NapaMeTpoB, a B 9KCMNyaTaLMOHHOM Avana3oHe, B pa-
BoUMX YCNOBMSAX SKCNyaTaumm.

5.2. CpeacTtBa NoBepKu
5.2.1. lNpn npoBeaeHUN NOBEPKN NPUMEHSOTCA criegytollee obopygoBaHue:
1) cpencTBa N3MepeHnin U KOHTPONS:

- YyCTaHOBKa MOBepoYHasi And MnoBepkM METOAOM Uu3MepeHus obbema
(pacxoga wvnu macchl) ¢ npegenoM OTHOCUTESNIbHOW MOrpeLlHOCTU He
b6onee 1/3 npegena gonyckaeMoW OTHOCUTENBbHOW MOrPEeLUHOCTM pac-
XO0OOMEpPOB;

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

- CeKyHOomep;

- MaHomeTp, kn 0,4;

- TepmomeTp TOCT 13646.

2) BcnomMmoraTesibHble YCTPONCTBA:

- NepCcoHasbHbIM KOMMbKOTEP C YCTAHOBMEHHOW OonepaunoHHON CUCTEMOWN
Windows XP un BblLe.

5.2.2. [lonyckaeTtca npumeHeHve ppyroro obopydoBaHus, npubopoB u
YCTPOUCTB, XapaKTepPUCTUKM KOTOPbIX HEe YCTYnawT XapakTepucTukam
obopynoBaHus 1 npubopos, npusegeHHbIX B N.5.2.1. MNpun oTcyTcTBUM
obopyaoBaHMs M NpuMbBOPOB C XapaKTepuUCTUKaMW, He YCTynawoLwumm
yKasaHHbIM, MO cornacoBaHuio ¢ npeactasutenem LICM, BbinonHsio-
MM MOBEPKy, AonyckaeTcs npMMeHeHne obopyaoBaHusa 1 npubopos C
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5.2.3.

5.3.

54.
5.4.1.

5.4.2.

5.5.

5.6.
5.6.1.

XapakTepucTukamun, A0CTaTOMHbIMU A9 NOSyYeHUs JOCTOBEPHOro pe-
3ynbTaTa NOBEPKM.

Bce cpeactBa namepeHusi 4OMmMKHbI ObiTb NOBEPEHbI U UMETbL AENCTBY-
oLne cBMOETENbCTBA O NOBEPKe, OTMETKN O MOBEpKe B NacnopTax unm
OTTMCKMN NOBEPUTESIbHBIX KITENM.

TpeboBaHusa K KBanudunkaumm noseputenemn

K npoBeaeHuto namepeHui npu noBepke n obpaboTtke pesynbTaToB
N3MepeHnin AonycKarTCca Nuua, aTTeCToBaHHbIE B Ka4yecTBe nNoBepute-
Nd, U3yymBLUME OOKYMEHTALMIO HA pacxo4oMep U cpeacTBa UX NoBep-
K/, MMeroLWmMe OnbiT NOBEPKN CPedCcTB U3MEpPEHUn pacxoda, obbema
XNOKOCTU, a Takke npoLlefline UHCTPYKTaX no TexHuke 6e3onacHoCTU
B YCTAHOBMNEHHOM NOpSAKe.

TpeboBaHusa 6e3onacHoOCTH

Mpn npoBedeHUM NOBEPKU OOMMKHbI cobntogaTtbess TpeboBaHusa 6e3-
ONacHOCTM B COOTBETCTBUM C «[1paBunamm TEXHUYECKOM IKCnyaTaumnm
3MNeKTPOYCTaHOBOK NnoTpebutensammn» n «MexoTpacneBbiMy nNpaBunamm
no oxpaHe Tpyaa (Mpasuna 6e3onacHOCTN) NpU 3KcnnyaTaumMm anekT-
POYCTaHOBOKY.

Mpn paboTte ¢ nameputenbHbIMK Npubopamm n BCrnomMmoratenbHbiM 060-
pydoBaHMEM [LOMMKHbI cobnogaTtbess TpeboBaHMs 6Ge3onacHOCTU, oro-
BOPEHHbIE B COOTBETCTBYIOLUMX TEXHUYECKMX OMUCAHUSIX U PYKOBOA-
CTBax NoO 3KcnnyaTaumm NnpuMmeHaemblx Npnbopos.

YcnoBusi npoBeaeHUs NOBEPKU

Mpn NnpoBeaeHUM NOBEPKN OOMKHbI BbITb COBMOAEHbI crneaytowme
YCINoBUS:

TemnepaTypa okpyxatowiero sosagyxa ot 15 go 30 °C;
TemnepaTtypa xugkoctmn ot 5 go 40 °C;
OoTHOcUTEnbHas BnaxHocTb Bo3ayxa oT 30 go 80 %;
aTtmocdepHoe fasnenue ot 86,0 no 106,7 klla.

NMPUMEYHAHWE. [donyckaeTcs BbINOMHEHWE MoBepku B paboumx
YCIOBMSIX SKCMNyaTauum pacxogomepa npu cobnogeHnn tpebosaHmin K
YCNOBMSM 3KCMnyaTaumm NnoBepoyHoro odopyaoBaHms.

[na obecnevyeHns BO3MOXHOCTM BbINOJSIHEHMUS MOBEPKM Ha MecTe
3KCnnyatauum pacxogomMepa MOHTaX yana ydeTta JOMKEH BbINONHATLCSA
¢ 6annacHbIM TpybONpPOBOAOM.

NMoaroroBKa K NpoBeEeHUIO NOBEPKU

Mepen npoBegeHneM NOBEPKM OOMKHbI ObiTb BbIMNOMHEHbI creaylowme
noarotToBuTenbHbIe PaboThbl:

npoBepKka HanuMunsa NoBepoYHOro obopyaoBaHMst U BCMOMOraTesbHbIX
YyCTPOWCTB (NpucnocobneHnin), nepevmcnenHbix B n.5.2;

npoBepKa HanMunsa OencTBYHOLMX CBUOETENLCTB (OTMETOK) O NMoBepKe
NCMonb3yeMbIX CPEACTB U3MEPEHUN;

npoBepka cobntogeHnst ycnosmmn n.5.5;

NpoBepKa HanNnunsa Ha pacxogomMepe 3TUKETKU C TOBAPHbIM 3HAKOM W3-
rotoButens — ovpmbl «B3J1ET»;
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5.6.2.

NpoBepKa Hanu4umnsa nacnopTa Ha NOBEPHAEMbIN pacxogoMep U COOTBET-
CTBUSA KOMMSIEKTHOCTM U MapKUPOBKM pacxogomepa, ykasaHHbIM B nac-
nopTe;

noaroTtoBka k pabote noBepsieMoro pacxogomMmepa, CPeAcTB N3MepeHni
N BCMOMOraTesnbHbIX YCTPOWCTB, BXOASALWMX B COCTaB MOBEPOYHOrO
obopyaoBaHus, B COOTBETCTBMM C X OKYMEHTaLMEN.

Mepen npoBegeHnem onpoboBaHMs U MOBEPKM cobupaeTcsi cxema B
cooTBeTCcTBUKN C pUC.E.1.

5.7. NMpoBeaeHne NoBepKu
5.7.1. BHeWHU ocMoTp

Mpn NnpoBeAeHUN BHELLUHErO OCMOTpa AOIMKHO ObiTb YCTAHOBMEHO
COOTBETCTBME BHELLUHEro BMAaa pacxogomepa criegylowmnm TpeboBaHu-
aM:

- Ha pacxogomMepe OO0JTKEH ObITb YKa3aH 3aBOACKOMN HOMED;

Ha pacxogoMepe He OOSMKHO OblTb MexaHUYeCKUX NoBpeXaeHun n ae-
GeKTOB MOKPbITUIA, NPENATCTBYIOLWNX YTEHUIO HaONUCEN U CHATUIO OT-
CYETOB MO MHAMKATOPY.

Mo pesynbTatam ocMoTpa AenaeTcs OTMeTKa O COOTBETCTBUM B
npoTokone (Mpunoxexne E).

5.7.2. OnpoboBaHune pacxogomepa

OnpoboBaHune BLINOSHAETCA C LENbl yCTaHOBNEHUs paboTocno-
cobHocTn pacxogomepa. OnpoboBaHune ponyckaetcs npoBoauTb 6e3
NPUCYTCTBUSA MOBEPUTENS.

OnpoboBaHne pacxogomepa npouM3BOAUTCS METOOOM Mpornycka
XMOKOCTWN Ha NOBEPOYHOM YCTaHOBKE.

M3meHss pacxon, NpoBEpUTb HannumMe MHAMKaLMU N3MepPSEMbIX U
KOHTPONMPYEMbIX NapamMeTpoB Ha MHAMKATOPE pacxogomepa, Hanvyme
KOMMYHMKaLMOHHON CBA3N No RS-BbIxogQy € NepcoHanbHbIM KOMMbOTE-
pOM, HanMyne CUrHanoB Ha MHCPOPMALIMOHHBIX BbIXO4aX.

Mo pesynbTatam onpoboBaHMs genaeTcs oTMeTKa O COOTBETCTBUM
B npoTtokone (Mpunoxexune E).

5.7.3. lNoaTBepXaeHne COOTBETCTBMS NpOrpamMmmMHOro obecneyeHus

Onepauus «[lMoaTBepxaeHne COOTBETCTBMS MporpaMmMHoro obec-
neyYeHns» BKITOYaEeT:
onpegeneHve WOEHTUMPUKALUMOHHOIO HaMMEHOBaHUS MNPOrpaMmMHOro
obecneyenus;
onpegeneHve Homepa Bepcun (MOEHTUAUKALMOHHOIO HOoMepa) Mpo-
rpaMMHOro obecneveHus;
onpegenexHve ungposoro naeHTnugmkaTopa (KOHTPONbHON CyMMbl MC-
MOMNHAEMOro Koga) NPorpaMmmMHOro obecneyeHus.

MponssoguTcs BKAOYEHUE pacxogomepa. ,llocne nogayv nutaHus
BCTpoOeHHOe nporpaMmmHoe obecneveHue (MO) pacxogomepa BbINOSHSA-
€T psg CaMOAMarHoCTUYECKUX MPOBEPOK, B TOM 4uCrie NMPOBEPKY Le-
NIOCTHOCTN KOHQUIYpPaLMOHHbIX OAHHbIX N HEM3MEHHOCTU MUCMOMHSAEMO-
ro koga, nytem pacdeTta v nybnmkaumm KOHTPOSIbHOW CyMMbI.
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Mpun 3TOM Ha MHAMKaTOpe pacxogomepa (Mnu Ha NOAKIMOYEHHOM K
NHTEpdENCHOMY BbIXOAY pacxogomepa KoMmnbioTepe) byayT oTpaxaTb-
Cs cneayowmne AaHHble:

- ngeHTMdurKaumoHHoe HanmeHosaHue [M0O;
- Homep Bepcun (ngeHTUduKaLmoHHbl Homep) MO;
- UndppoBon naeHTngukaTop (KoHTponsHas cymma) NoO.

PesynbTaT nogreBepXaeHUs coOOTBETCTBUA nporpamMmmHoro obecne-
YEeHUS CYMTAETCA MONOXUTENBHbLIM, €CIU NMOMyYeHHble naeHTUduKaLm-
OHHble gaHHble 10 CU (ngeHTuduKaLmMoHHOE HauMeHOBaHME, HOMEpP
Bepcun (MOeHTUPUKaALMOHHBIA HOMEpP) U UMPOBON MAEHTUDUKATOP)
COOTBETCTBYIOT WAEHTUMPUKALMOHHBIM [aHHbIM, yKas3aHHbIM B onuca-
HUW TUNa cpeacTBa N3MepeHUn.

Mo pesynbTaTaM MNOATBEPXKOEHUS COOTBETCTBUSA MPOrpamMMHOro
obecneyeHnsa genaeTca oTMeTka O cooTBeTcTBUMM B npoTtokosne (Mpu-
noxexwe E).

5.7.4. OnpeaeneHne oTHOCUTENBHOW MOrPELLHOCTU pacxogomepa

5.74.1.

5.7.4.2.

OnpeneneHve OTHOCUTENbHOW MOrpPeLHOCTU pacxogomMepa npu
namepeHnn obbema (cpegHero o6 bLEMHOro pacxona) XUaKocTu Ha no-
BEPOYHON YCTAHOBKE NPOBOAMTCA MNpWU 3HAYEHUsSX pacxoga -—
0,05-Quav6, 0,1-Quane, 0,5-Quave (pacxoq ycTaHaBnMBaeTCs C AOMYCKOM
110 %).

Quaue ONpegensieTcs no opmyrne:

QHaM6 = 2,83~10'3-V-DN2, M3/'~—I,

rae: v = 5,0 m/c;

DN — HomuHanbHbIM anameTp 1.

OTHOCKTENbHAA MNOrpeLLHOCTb ONpeaensieTcs CpaBHEHUEM Aewn-

CTBUTENBHOrO 3HayeHns obvema Vo (cpegHero ob6bEMHOro pacxopa
Qvo cp) M 3Ha4YeHus obbema Vu (cpeaHero o6bemHoro pacxoga Qw), ns-
MEPEHHOIO pacxo4oMEPOM.
Mpn noBepke cnocobom namepeHnsa obbema B Ka4ecTBe OENCTBUTENb-
HOro 3Ha4eHus ob6bema Vo MCNONb3yeTcsl 3Ha4YeHne o6bema XUOKOCTH,
HabpaHHOro B 06bEMHYO Mepy MOBEPOYHOM YCTAHOBKM, UITN NMOKa3aHWs
obpasyoBoro cyetymka. [encTtBuTenbHOe 3HayYeHue cpegHero obbLem-
Horo pacxoga Qvo cp ONpeaenseTca no popmyrne:

Y/

Qvo cp =T_o’ (51)

n
roe: Quo cp — AEWCTBUTENBHOE 3HaYeHne cpeaHero o6 bemMHoOro pac-
xoga, M3/y;
Vo — AecTBUTENbHOE 3Ha4YeHne obbema, M3;
Tu— BpeEMS NU3MeEpPEHUS, .

Mpy noeepke cnocoGom M3MepeHnst pacxona AeNCTBUTENbHblE 3HaYe-
HMS pacxoda u obbema onpenensTcs pacyeTHbIM NyTEM:

2.Qu

Quoep = — (5.2)
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Vo =Qup oo X T, (5.3)

roe: Quo cp — AEUCTBUTENBHOE 3HAYeHMe cpeaHero o6bemMHoro pac-
xoga, M3/y;
Vo — AencreuTenbHoe 3HavyeHne obbema, m3;
Qo — OencTBuTenbHOE 3Ha4vyeHWe pacxoda npu j-TOM mnamepe-
HUN, M3/Y;
N> 11 — KONM4YeCTBO OTCYETOB 3a UHTEepBasn BpeMeHu Tu.

5.7.4.3. Npw noBepke cnocobom M3MepeHUs Macchbl Anst onpeaeneHns oencTBum-
TEeNbHOro 3Ha4YeHUs Macchbl XXUOKOCTU Ha MOBEPOYHbIX YCTAHOBKaX C Be-
COBbIM YCTPOWCTBOM MOJIb3YHOTCH MOKa3aHUAMW BECOBOrO YCTPOWCTBA.
HenctButenoHoe 3HadyeHne obbema npu aTom onpeaenseTca no gop-
Mmyne:

V,==2, (5.4)

rae: Vo — efcTBUTENbHOE 3HaYeHne obbema, M3,

Mo — OENCTBUTESIbHOE 3HAYeHMEe MacChbl U3MEPSEMON XUAKO-
CTW, Kr;

p — NNOTHOCTb XUOKOCTH, Kr/m3.

Mepen Hayanom noBepKM Ha MOBEPOYHOW YCTAHOBKE C BECOBbIM
YCTPOMUCTBOM HEoBXoauMo onpeaesiutb No KOHTPOSIbHOMY MaHOMETpY
AaBreHue XUOKOCTU, a N0 TEpPMOMETPY — TemnepaTypy B TpybonpoBo-
Ae TMOBEepOYHOM YCTaHOBKW. Ha OCHOBaHUM M3MEPEHHbIX 3HaYeHUN
TemnepaTtypbl U gasneHuss no Tabnuuam CCC[L 98-2000 «Bopga.
YpenbHbin 06beM 1 aHTanbnus npu temnepatypax 0...1000 °C v gas-
nenusix 0,001...1000 MlMa» onpegenaeTca NAOTHOCTb MNOBEPOYHOM
XNOKOCTW.

[enicTButenoHoe 3HayeHwe cpegHero obbeMHOro pacxopa pac-
cunTbiBaeTcs no gopmyne (5.1).

5.7.4.4. Ana cHATUS pe3ynbTaToB KU3MepeHna obbemMa C wuHOukaTopa Wu
RS-BbIxoga pacxogoMepa BbINOMHAKTCA creylowmne npoueaypbl. Ha
nHOMKaTope pacxogomepa v NoaKMYeHHOM K RS-BbiIxody nepcoHarsb-
HOM KOMMNbIOTEPE YCTaHABNMBAETCHA PEXUM BbIBOAA Ha 3KpaH noseps-
emoro napametpa. lNepeq KaxabiM U3MepeHWeM MPOU3BOAUTCSA perun-
CTpauusi HayanbHOro 3HayeHust oobema Vi (M3), 3apermcTpupoBaHHOrO
pacxogomepoM. locne nponycka xugkoctn yepes NN B gaHHOW nose-
POYHOI TOYKE PErncCTPUpPYeTCs KoHevyHoe 3HaveHne obbema Vi (M3). Mo
Pa3HOCTWN MOKa3aHUN paccYMTbIBAETCA M3MEPEHHOE 3HayeHne obbema
XNOKOCTU:

VvV, =V, -V, (5.5)

roe: Vu — uaMepeHHoe 3HadyeHne obbema, M3,
Mpn pernctpaumm nokasaHmm ¢ RS-BbIxoga U nHaMkKatopa Heobxo-
AWMO NPV OOHOM U3MEpPEeHUU NporyckaTb Yepe3 pacxodoMepbl Takoe
KONIMYECTBO XXWAKOCTU, YTOObI HabupaTb He meHee 500 eanHuy mnag-

Lwero paspsiga YCTpOMCTBa UHAMKAUUKU MPU PEKOMEHOYEMOM BpEMEHU
namepeHna He meHee 200 c.
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5.7.4.5.

Mpy HEBO3MOXXHOCTM BbIMOSHATL NOBEPKY C OCTAHOBKOW MOTOKa B
TpybonpoBoae, a Takke ANs COKpalLleHUsi BpEMEHU MOBEPKWU Aornycka-
eTcs BbINOMHATL onpeaeneHne OTHOCUTENbHOW MOrPeLUHOCTU pacXo-
fioMepa TONbKO MO UMMYNbCHOMY BbIXOAY.

Mo vMnynbCHOMY BbIXO4y 3HadyeHMe obGbema, N3MepeHHOe pacxo-
AOMepOoM, onpeaensieTcsd no nokasaHusIM YacToToMepa, NOoAKMHOYEHHO-
ro K COOTBETCTBYIOLLEMY BbIXOOy pacxogomepa. Nepen Havyanom name-
PEHNS YacTOTOMEP YCTaHaBNMBAETCA B PEXMM cyeTa MMMyNbCOB M 06-
HynseTtcs. o ctapToBOMY CurHany MMMysbChbl C Bbixog4a pacxogomepa
HaYMHaKT NoCTynaTh Ha BXo4 Yactotomepa. KonnuecTtBo xmakoctn Vu
(M%), npoLueaLen Yyepes npeobpasoBaTenb pacxoaa, onpeaenseTcs no

dopmyne:

V, =NxK,, (5.6)
rae: N — KonMyecTBO MMMNYNbCOB, NOACYMTAHHOE YaCTOTOMEPOM;
Ku — Bec uMnynbca MMMNyNbCHOIO BbIXO4a pacxodomepa,

M3/mmn.

MuHUManbHO HeobxoaMMbIN 0BBLEM XMUAKOCTU, MPOMyCcKaeMon ye-
pe3 pacxogomep npu OAHOM M3MEPEHUU, NPU PerncTpaumm nokasaHum
C UMMYNbCHOrO BbIXoAa AOMKEH BbITb TakMM, 4TOObLI HabpaTb He MeHee
500 nmnynbcos.

M3mepeHHbI cpeaHnin 06 bEMHBIN pacxod XUOKOCTW, npoLlueaLlen
yepes pacxogomep, onpegenserca no popmyne:

Y/

QVI/I cp :T_M’ (5.7)

n

roe: Qw cp — NBMEPEHHOE 3HAYeHue cpeaHero o0bEeMHOro pacxo-
na, m3/y;
Vu — n3MepeHHoe 3HayeHne obbema, m3;
Tu— BpeMA namepeHms, .
M3amepeHunst Npon3BoasTCs He MEHee Tpex pa3 B KaXXaon noBepoy-
HOWM TOuKe.
OnpegeneHne OTHOCUTENBbHOW MOrPELIHOCTU pacxogomMmepa npu mame-
peHun obbema XMAKOCTU BbINOHAETCA No hopmyne:

5. = Yu—Va 1000 (5.8)

"
oi
roe: dvi — OTHOCUTENbHAas MOrPEeLUHOCTbL pacxogomMepa npu nsmepe-
HUK oObema B i-TON NOBEPOYHON Touke, %;
Vi — N3MepeHHoe 3HadyeHne obbema B i-TOM MOBEPOYHOM TOY-
ke, m3;
Voi — OENCTBUTENbHOE 3Ha4yeHne obbema B i-TOM MOBEPOYHOM
Touke, M3,
OnpegeneHne OTHOCUTENbHOW MNOrPELHOCTM pacxogomepa npwu
n3mepeHun cpegHero o6bLEMHOro pacxoa XXMAKOCTU BbINOHAETCS MO
dopmyne:

_ Quien =Queni 10004 (5.9)

Vo cpi

O
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5.8.
5.8.1.

5.8.2.

5.8.3.

roe: dqvi — OTHOCUTENbHAA NOrpPELLHOCTb pacxogoMepa npu name-
peHun cpegHero o6beEMHOro pacxoaa B i-Tol NOBEPOYHON Touke, %;

Qw cpi — UBMEPEHHOE 3HaYeHne cpeaHero obbeMHOro pacxona
B i-TOV NOBEPOYHON TOYKe, M3/Y;

Qvo cpi — AENCTBUTENBHOE 3HAYeHMEe cpeaHero o6 beMHOro pac-
Xo[a B i-TOV NOBEPOYHON ToUKe, M3/u.

PesynbTaTbl NOBEPKM CUMTAKOTCS MOSIOXKUTENbHBIMW, €CIM MaKCu-
MarbHbl€ 3HA4YEHNSA NOrpPELLUHOCTU pacxogomepa npu U3aMepeHun obb-
emMa Unu npu M3MepeHun cpegHero o0 bEMHOro pacxoda B KaXaow 13
NMOBEPOYHbIX TOYEK HE MpPEBLIWAKT 3HAYEHUN, YCTAHOBIIEHHbIX B
HaCTOsILLLEM PYKOBOACTBE MO 3KCMNnyaTauuu.

Mo pesynbTaTaM NOBEPKM OerlaeTcsi oTMeTKa O COOTBETCTBUWM B
npoTokone (Mpunoxexwne E).

Ecnn norpewHocTs M3MepeHnsa BbIXOOUT 3a npeaenibi HOpMUpo-
BaHHbIX 3HAYEHUN, BbINOJTHAETCH OCTUPOBKA pacxogomMepa, nocre 4yero
noBepKa BbIMOSHAETCA NOBTOPHO.

OdopmneHune pe3ynbTaToB NOBEPKU

Mpn NonoXmTenbHbIX pesynbTaTax NoOBEPKM AenaeTcs 3anucb B nac-
nopTe pacxogomepa, 3aBepeHHasi NognuUcblo NOBEPUTENS C HAHECEHN-
€M MOBEPUTENLHOIO Krnerma, unm opopmnsaeTcs CBMAETENLCTBO O MO-
BEPKe, MOCre Yero pacxogomep AOMyCKaeTCs K 3Kcniyatauum C Hop-
MMUPOBaAHHOW MOrPELLHOCTbHO.

B cnyyae otpuuaTenbHbIX pe3ynbTaToB NEPBUYHON NMOBEPKU pacxono-
Mep BO3BpallaeTcs B NPOM3BOACTBO Ha gopaboTky, nocrne 4ero noa-
NEeXNT NOBTOPHOW MOBEPKE.

B cnyyae oTpuuatenbHbiX pe3ynbTaTtoB NEPMOANYECKON MOBEpPKU pac-
xogomep bpakyeTcs, a KNnemmMmo racutcs.
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6. PABOTA C NFC MOHUTOPOM ONnA OC
ANDROID

6.1. TpeboBaHMA kK annapaTHOMy o6ecneyYyeHuto

Ana ncnonb3oBavnsa NFC moHuTopa ana OC Android (ganee —
«MoHuTop YPCB-311») TpebyeTcs:

- pacxofgomep-cYeTyuK ynbTpasBykoBown ucnonHeHus YPCB-311, nog-
AepxuBatomm TexHonoruno 6ecnposogHom cesasm NFC;

- cmapToH Ha 6a3ze OC Android Bepcumn 4,4 n Bbile C NOSAEPXKKON WNH-
Tepenca 6ecnposogHon ceasmn NFC.

CBsa3b pacxogomepa co cmapTgoHOM obecneynBaeTcs Yepes npu-
noxeHue «Monutop YPCB-311».

B 3aBMcuMOCTM OT YyCTPOUCTBA, BHELLHUI BUA MHTepdenca npuno-
XeHunsa «Monutop YPCB-311» MoxeT oTnuyatbea.

6.2. YctaHoBKa npunoxeHusa «Monutop YPCB-311»

YctaHoBka npunoxeHus «Monutop YPCB-311» ocyuwlectBnsercs
nyTem 3arpyskum nHctannsaumoHHoro APK dawnna ¢ canta vzljot.ru. ns
3anycka npoLecca ycTaHOBKM HeobxoaMmo:

- B HacTpoKrKax cMapT(oHa paspeLunTb 3arpy3Ky npunoxeHus ns Hems-
BEeCTHbIX MICTOYHMUKOB,

- aKTMBMPOBAaTb (PyHKUMIO Pa3pelumTb YCTaHOBKY U3 3TOFO MCTOYHMUKA,;

- Npy nomoLum nodoro ¢annoBoro MeHegkepa Ha cMapToHe 3anyCcTuTb
3arpyXeHHbln cans;

- Nocrne yCTaHOBKM NPUIOXEHUS Ha paboyem CTone unmM B MEHI npuno-
XEHU NOoSIBUTCA MKOHKa ycTaHoBneHHoro MO «Monutop YPCB-311»
(pnc.15).

MoHuTOp
YPCB-311

Puc.15. UkoHka npunoxeHus «MoHutop YPCB-311».
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6.3. NMogkntoyeHne K pacxoaomepy

Ana pa6otbl npunoxeHnsa «Monutop YPCB-311» Heobxogmmo B
HacTpomkax cmapTdoHa BKNIOYNTbL UHTepdenc BecnpoBoHOM CBSA3MU
NFC.

3anyck npunoxenns «Monutop YPCB-311» ocyuwecTBnsercs
Ha)KaTMEM Ha COOTBETCTBYHLLYI WMKOHKY (puc.15), nnbo aBTomaTtumye-
CKW1 Npu nogHeceHun cmapToHa K nNuueBon naHenu pacxogomepa. Bo
BTOPOM Crny4ae npuroxeHme nubo 3anyckaeTcs cpasy, nimbo otobpa-
)XaeTca B CNMUCKe AOCTYMNHbIX NPUMOXEHNIA.

Mpn ycnewHoM coeguMHEeHUN WHOMKATOP B BEPXHEM MpPaBOM Yriy
3KpaHa cmapTdoHa 3aroputcs 3efieHbiM. Ecnn ke coeguHeHwe He
ObIN0 YCTAaHOBIEHO, TO MHAMKATOP OCTaAHEeTCs ceporo useTta (puc.16).

#2, MonuTop YPCB-311 O
#2 Monutop YPCB-311 O

Puc.16. Pexxumbl MHAMKALMUN COCTOAHUA COeANHEHWS.

6.4. YTeHne napameTpoB
MpunoxeHne copepxut Tpu Bknagku: O NMPUBOPE, TEKYLUUE
M3MEPEHUA n APXUBDI.
Hasurauma mexay BKragkamu OCyLLeCTBNAETCS C MOMOLbIO ropu-
30HTaNbHOrO ABWXXEHUS nanbueM Mo 3KpaHy UNn HaxaTuem Ha HasBa-
HWEe HY>XHOW BKNaaKMu.

6.5. Bknagka «O NMPUBOPE»

BHewHun Bug sknagkm O NMPUBOPE nokasaH Ha puc.17. Ha gaH-

HOW BKragke oTobpakatoTca cneyroLmne napameTpsi:

- Bepcus N0 pacxogomepa;

- KOHTponbHasa cymma MO (KC);

- CepUIHbIA HOMEP pacxogomepa;

- AnameTp ycnoBHoro npoxoga (DN);

- pexxum paboThl;

- KannbpoBoYHble kKoadduumeHTol (K1, P1, K2, P2);

- NHpopMaumsa 06 NCNONb30BaAHNN YHUBEPCASTbHOMO U FTOMMYECKOro Bbl-
xono8 (Bbix.1 n Bbix.2);

- K03(ppumumeHTbl NpeobpaszosaHus (KP1, KP2), (ecnu yHuBepcanbHbIn
BbIXxOA4 paboTaeT B YHACTOTHOM UIM UMMYSIbCHOM peXnMMax).

[nsa cunTbiBaHUSA OaHHbIX HEOOXOAMMO MOAHECTU CMapTdOH K Nu-
LEeBON MaHenu pacxogomMepa W A0XKAATbCA YCMNEeLWHOro COoeAMHEeHUs
cmapTdoHa ¢ npubopom, nmbo HaxaTb kKHonky MPOYUTATD.
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OIMNMPUBOPE  TEKYWMWE UBMEPEHUA  APXUBDI

MonuTtop YPCB-311

B3ner 78.00.20.08

KC 0x21b2

N2 78271602

DN: 80

Pexxum: CEPBUC
K1:0.992982 P1:-0.000151
K2:0.992982 P2:-0.000151
Bbix.1: YacToTHbIA

Bbix.2: oTkA.

KP1: 180000.00 wvmn/m3
KP2: 800.00 wmn/m3

NMPOYUTATb

Puc.17. Bng Bknagku «O NMPUBOPEN».

48

A E57eT



6.6. Bknagka « TEKYLULME USMEPEHUA»

Brewnun Bua Bknagkm TEKYLUWME WU3MEPEHWUA nokasaH Ha
puc.18. Ha gaHHou Bknagke otobpakatoTcsa crnegyowme napameTpbi:
- Tekylime Bpems u gaTa;
- TekyLLee 3HayeHue pacxoaa Q, m3/y;
- Tekyllee 3HavyeHue pacxoga Q, n/muH;
- MonHbIN 06BeM, M3;
- 06beM NpsiMOro (OCHOBHOrO) HanpasneHus V+, M3,
- 06bem 06paTHOro (peBepcuBHOro HanpaeneHus) V-, m3;
- OOwwee Bpemsa paboTbl, Y4:M (4acbl, MUHYTbI);
- besaBapumnHas paboTa, 4:M (4acbl, MUHYTHI);
- OWMBOK HeT (OTCYTCTBME HELUTaTHbIX CUTYaLMNA).
CymmapHbIi 06beM V paccunTbiBaeTcs HA OCHOBAHUW MOMYyYEeHHbIX
AaHHbIX 0 V+ n V-,
UTeHne TeKyLMX 3HaYeHUNn OCYLLEeCTBISEeTCA HaXXaTueM Ha KHOTMKY
NMPOYUTATD.

Mpn Haxatun kHorkn MPOYUTATDL B BepxHenm 4acTu 3KpaHa
cmapTdoHa oTtobpasuTcs nporpecc 6ap B Buae BpallatoLerocsa Kpyra
(pnc.18).

Mpn otcytctBuUM HC otobpaxaeTtcsa coobuieHne Ownbok HeT. Ec-
nn npu cuutbiBaHMM gaHHbix Bo Bknagke TEKYWWWE U3MEPEHUA
BO3HMKaeT owmnbka, TO Ha MecCTe 3Ha4YeHUs COOTBETCTBYIOLLEro napa-
MeTpa 3aropaeTcsi MHOAMKATOP KpacHOro uBeTa, Hanpumep, Owubka
Y3C (HeT ynbTpa3ByKOBOro curHana cm. puc.19).

MonHbin cnncok owwmnbok (HC) npuBeneH B aaHHoM PykoBoactse
no akcnnyataumm, n.7.2.
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MoHnuTtop YPCB-311 J @

OMNPUBOPE  TEKYLUME USMEPEHUA  APXWUBbI

Tekyuwiee Bpems 00:39:23 25.02.21
Q, M3/4 0,000

Q, n/muH 0,000

MonHbIN 06bEM, M2 0,000

V+, M3 0,000

V-, M2 0,000

O6uiee BpeMsi paboThbl, 4:M 00:00
besaBapuitHas paboTa, 4:M 00:00

OwnboK HeT
AnnapaTHasi HeMCnpaBHOCTb
Huskoe HanpsikeHue 6aTapeun
Owwubka Y3C
Qt > Qmax
Qt > Qs..n.
QH.n.>Qt

MPOYUTATb

Puc.18. Bug Bknagkun « TEKYLLUWUME USMEPEHUA».
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MoHuTop YPCB-311 ) @ :

OMNPUBOPE  TEKYLWUME UBMEPEHUA  APXWUBbI

Tekyuiee Bpems 00:39:23 25.02.21
Q, m3/4 0,000

Q, n/muH 0,000

MonHbI 06BbEM, M3 0,000

V+, M3 0,000

V-, M2 0,000

O6uee BpemMs paboThbl, 4:Mm 00:00
BesaBapuiiHas paboTa, 4:m 00:00

AnnapaTHas HeMCNpaBHOCTb
Huskoe Hanps>xxeHue 6aTapeu
Owmwnbka Y3C

Qt > Qmax

Qt > Qs..n.

QH.n. > Qt

NMPO4YUTATb

Puc.19. OtobpaxeHue Tekywen HC.
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Mpn oTcyTCcTBMM ycTaHOBNEHHOW cBA3M Mo wuHTepdency NFC
BCNneacTBue:

- OLLUMBKM paboTbl NPUOXEHNS;

- oTCcyTCTBUA nogkntoyveHna moaynsa NFC;

- nonomka NFC-aHTeHHbI (Yvna), Hanpumep, Npu nageHum cmapTgoHa;

- BNOKMpPOBaHUA cUrHana 4exsioM CMapTgOoHa;

- HEKOPPEKTHbIX HACTPOEK aHeprocbepexeHns Unm HU3KOro 3apsga ak-
KyMynaTopa;

- NpeBbllWeHnss obbemMa Kalla NpUNoXeHnsa (KONM4ecTBO MOMbITOK NoA-
KnoyeHns — mx 5, cM. puc.20), npunoxeHne BblgaeT owmnbky Error
(pnc.20).

MonuTop YPCB-311 @ :
O NMPUBOPE TEKYLWHUE NSMEPEHUSA APXUBbI

Tekyuiee Bpemsa Error

Q, m3/y Error

Q, n/MwvH Error

MonHbiA 06bem, M2 Error

V+, M3 Error

V-, M2 Error

O6uiee Bpems paboTbl, 4:M Error
BesaBapuitHasa paboTa, Y:M Error

Error
AnnapaTHast HeMcnpaBHOCTb
Huskoe HanpshxeHue 6aTapen
Owwubka Y3C
Qt > Qmax
Qt > Q..N.
QH.n. > Qt

ERROR: NpeBbILeHo KonMyecTso
nonbIToK (5)

NPOYUTATb

Puc.20. Oto6paxeHue onMOKHM.
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6.7. Bknagka «<APXUBbI»

[MpunoxeHne nO3BONSET CYUTbIBATb M3 pacxogomMepa 4acoBble
(nocnegHune 96 3anucent), CyTouHble (NnocnegHue 92 3anucn) n Mecsad-
Hble (nocneaHue 48 3anuncei) apxuBbl.

CuunTbliBaHME apXMBOB BO3MOXHO M MpPU OTCYTCTBUM HaNPsSXKEeHUS
NUTaHUA pacxogomepa.

BHewHun Bug sBknagkn APXUBbI nokasaH Ha puc.21.

MoHuTop YPCB-311 ©)

OMNPUBOPE  TEKYWMWE USMEPEHUA  APXWUBbDI

Yacoeou apxuB

MPOYUTATb

COXPAHUTb

Puc.21. Bug Bknagkun «APXUBbI».
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Mpu HaxaTum cumsona v oTobpaxaeTca pacKpblBalOLWMN CNNCOK
apxvmeoB: YacoBou apxuB, CyTouyHbin apxuB, MecAYHbIN apxuB
(pnc.22).

MoHuTop YPCB-311 O

OMNPUBOPE  TEKYWMWE USMEPEHUA  APXWUBbDI

YacoBou apxuB

CyTOYHbIN apxuB

MecsYHbIv apxuB

MPOYUTATb

COXPAHWUTb

Puc.22. Bug okHa cnucka apxuBoB.
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Mpn HaxaTum kHonkn NMPOYUTATDb nosBnsieTcs OKHO C MeTKamu
BpeMeHn BblbpaHHoOro apxmea (puc.23). O6o3HavyeHMe Havana UHTep-
Bana apxvBMpPOBaHUSA UCMONb3YeTCA B Ka4eCTBE METKM BPEeMEHU Unu
«BPEMEHN 3anucu» npu OTOOpaXeHMM B OKHAX WHAUKALUW COXPaHEH-
HbIX apXUBHbIX AAHHbIX.

dopmaT «BPEMEHM 3aNUCU» - «YUCFIO», KMECSLY, «rod», «4acy,
«KMUH».

[na npocmoTpa WMHOUUMPYEMBIX apXMBHbLIX [aHHbIX KOHKPETHOW
«BPEMEHN 3anncu» HeobXoaAMMO HaxaTb Ha COOTBETCTBYIOLLYIO METKY
BPEMEHMN.

MoHutop YPCB-311

OMNMPUBOPE  TEKYWMWE UBMEPEHUA  APXWUBbDI

YacoBoi apxuB

16:59:59 30.01.21

17:59:59 30.01..21

18:59:59 30.01.21

19:59:59 30.01.21

20:59:59 30.01.21

NMPOYUTATb

COXPAHWUTb

Puc.23. Bug okHa uHauKaumm BbIGpaHHOro apxvBea.
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lMocne 3TOro OTKPOETCA OKHO C apXMBHbIMW OAHHbIMW, COAEpXXa-
LWMMKUCSA B BbIOpaHHON METKN BpeEMEHW (puc.24).

[na coxpaHeHWs [OaHHbIX apxmBa HEobXOAUMO HaxaTb KHOIMKY
COXPAHUTDb.

MoHuTop YPCB-311 ®

(XX}

OMNPUBOPE  TEKYWIME UBMEPEHUA  APXUBbI

YacoBon apxuB

Hasap

TekyLlee Bpems 16:59:59 30.01.21

0,000000

0,000000

®narn HC 0000000000000100

MPOYUTATb

COXPAHUTb

Puc.24. Bua okHa ¢ apXUBHbIMU AaHHbIMMU.

BbibpaTtb hopmat apxmsa .AST unn .CSV (puc.25).
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dopmat .AST 3TO BHYTPEHHUN hopmaT M NpegHasHayveH ans pa-
60Tbl C NporpammMHbIM Komnriekcom «Banet Clly.

dopmat .CSV TeKCcToBbIN (hopMaT, NpeAHasHaYeHHbIn Ons npea-
cTaBneHua TabnuyHbiX AaHHbIX. YTOObI OTKpbITE apxuB B dopmaTe
.CSV T1pebyeTtcsa 3arpyanTb B cMapTdoH 6GecnnaTHble MNPUNOXEHWS,
Hanpumep, CSV File Viewer, CSV editor, Microsoft Excel, CSV Simple
Viewer.

MoxkanyincTa, Bbibepute
dopmart apxuBa

AST vnm .CSV

OTMEHA

Puc.25. Bbibop chopmaTta apxuBa.
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NMPUMEYAHUE. Nma danna dopmupyeTca ¢ ykasaHmem Tuna ap-
xvBa_CepunHoro Homepa npubopa_[laTtel_Bpemenn ®Popmata dpanna.
HanmeHoBaHne danna BO3MOXHO U3MEHUTb MO YCMOTPEHMUIO MOSIb30-
BaTens.

Mpn 3anucu hanna ¢ oguMHaKoBbIM MMEHEM, HOBLIM ¢hann byaeT
3anucaH Kak: umsa gpamna(l).csv unum .ast.

Mpn HaxaTum kHonkn COXPAHWUTDb ainnsl coxpaHatoTcs B nanky
3arpy3ku (puc.26).

=  3arpysku :

3arpysku

AW B MAMKE "CKAYAHHBIE" =]

BB Browser

YacoBon_18...
12,11 Kb 10:41

2] Yacosoii_18216(

[ | @ 4

Puc.26. Bua nankm «3arpyskm».
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B 3aBuMcuMoCTM OT yCTpoOMCTBa, dansibl BO3SMOXHO COXPaHUTb U BO
BHYTpeHHeM obliem HakonuTene cmapTdoHa (puc.27). Beibop mecTta

XpaHeHus hannoB OCyLLEeCTBNAETCS C NOMOLLbIO cumMBona ~—

= Mi 9 SE 02
Mi 9 SE
®AVNbI HA YCTPOMCTBE MI 9 SE =]
BB _diprovider BB .isolated-her...
BB .vkontakte BB ArPuA
BB Mawwna Bpe... BB MymMun TPO..
BB Android BB browser
BB com.faceboo.. BB cCubecallRec..
B ocim 88 Download
BB mace_run BB MailRu
BB v BB WMivideoGlobal
BB Movies BB Music

5 YacoBoii_18216(

0 ® |

Puc.27. Bupa okHa ¢ channamm 3arpysku.
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Mo ycMOoTpeHuto nonb3oBaTensi BO3MOXHO co3aaTh nanky ans xpa-
HeHust nog CO6CTBEHHBIM MMEHEM, HaXXaB Ha CUMBOS () (pnc.28).

Cos3paTtb nanky

[IﬂassaHmenanKM

OTMEHA

v lelelnlrwus .
ofafafafnfrofnfafx]o

] fefufnfr]e]e]ofa
BO0HENED

[ ] O) |

Puc.28. Bupg okHa «Co3gaTb nankyy.
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B HekoTOpbIX yCTpoOMUCTBax €CTb BO3MOXHOCTb COXpaHeHus dham-
noB B cepBucax obnayHoro xpaHeHust JaHHbIX, AfS 3TOro cMapTdOoH
OOSMKeH OblTb MOAKMIOYEH K MHTEPHETY U 3arpyXeHo NpunoxeHue Ans
XpaHeHWns AaHHbIX OHMawrH, Hanpumep, Google Ouck ot N'yrn (puc.29).

CoxpaHuTb
i 3arpysku
D Mi 9 SE

CeobogHo: 78,48 I'b

. Ounck

Punc.29. Bug okHa «COXpaHUTbY.
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Mpn HaxxaTum cumMBONa = B MEHIO NPUNOXeEHUS oTobpaxaeTcsa pac-
KpbiBaloLWmin cnncok komaHg: O nporpamme 1 Boixop (puc.30).

Mpu BbIGOPE nyHkTa O Nporpamme NOSIBASIETCA OKHO C MHOpMa-
uner o npunoxeHum (puc.31).

BbIxo4 13 NpUnoXeHWa OCyLWecTBAAETCA MPU HaXaTuM Ha MNyHKT
Bbixoa.

MoHuTop YPCB- O nporpamme

OMPUBOPE  TEKYL, Bbixop

YacoBown apxuB

16:59:59 30.01.21
17:59:59 30.01.21
18:59:59 30.01.21
19:59:59 30.01.21

20:59:59 30.01.21

NPOYUTATb

COXPAHUTb

Puc.30. Bug okHa cnucka KomaHa,.
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O nporpamme

<

MoHutop YPCB-311
0.5.2
AO Banet
2021

3AKPbITb

Puc.31. Bug okHa «O nporpamme».
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7. TEXHWYECKOE OBCINYXXUBAHUE

7.1. KOHTpOSb TEXHNYECKOro COCTOSAAHUSA

7.1.1. BBeeHHbIN B 3KCNyaTauuio pacxogomMep pekoMeHayeTca nogsepraTb

7.1.2.

7.1.3.

7.1.4.

7.1.5.

nepnogn4eckomMy oCMOTpY C LEeJTIbO KOHTPOJIA:

- paboTOCNOCOBHOCTN pacxogomepa;

- cobnogeHnsa yCnoBuin akcnyaTaumm;

- HAnM4Ms HaNpsKeHUst NUTaHUA B 3agaHHbIX Npegenax;

- OTCYTCTBUSA BHELUHNX NOBPEXOEHNIN COCTABHbIX YaCcTeN pacxo4oMepa;
- HAQEXHOCTW ANEKTPUYECKMX U MEXAHNYECKMX COEAMHEHUN.

lMepuogmMyHOCTb OCMOTPa 3aBUCUT OT YCMOBUW 3JKCMyaTauum, HO
He QOrMKHa ObITb pexe OAHOro pasa B MecsL.

He pexe ogHoro pasa B rog Heob6xoanmMo npoBoauTb NpodunakTu-
YeCKMN OCMOTP BHyTpeHHero kaHana [l Ha Hanuuune 3arpsisHeHUn
n/unu oTnoXeHnn. [lonyckaeTca Hanuyme Nerkoro pbhkeBaToro HaneTa,
KOTOpbI NpU NpoBeAeHUN NPOMUIAKTUKN AOMKEH CHUMATBLCA C MNOMO-
b YNCTOM MATKOW BETOLLW, CMOYEHHOMN B BOJE.

Mpn HanNUuUKU 3arpA3HEHUN N OTIIOXEHUA OPYroro Buaa Uin nx cy-
LLIECTBEHHOM TOMLWMHbI HEOBXOAUMO MPOM3BECTN OYMUCTKY MOBEPXHOCTU
MM ¢ nomowblo BOAbl, YNCTOW BETOWM U HeabpasmBHbIX MOKLLMX
CpeacTB cpasy Xe Mnocre n3BnevYeHnsa pacxogomepa ua tpyéonposoaa.

Hanuune cywecTBeHHbIX 3arpsidHeHur Ha nosepxHocTwu [1I1, KOH-

TaKTUPYIOLWEN C XMAOKOCTbIO, CBMAETENLCTBYET O HEYOQOBNETBOPUTENb-
HOM COCTOsIHUM Tpybonposoaa.
HecobntogeHne ycnoBuin akcnnyatauum pacxogomMepa, yKasaHHbIX B
n.n.1.2.9 n 2.1, BHelHME NOBPEXAEHNS UM NOBPEXAEHNA BHYTPEHHEN
nosepxHoctn NI MoryT NpmBECTM K OTKa3y pacxogomMepa uim npesbl-
LLIEHWI0 JOMYCTUMOrO YPOBHS NOrPELLUHOCTU N3MEPEHWUN.

Mpw BbISBNEHNN NOBPEXAEHUA U3nenus, kabenen NUTaHus, cBA3u
HeoOXxoanMMo 06paTUTbCA B CEPBUCHbLIM LEHTP WAM pernoHanbHoe
npeacTaBUTENBLCTBO OS5 onpeaenieHns BO3MOXHOCTWN €ro farnbHenLen
aKcnnyatayuu.

PaboTocnocobHocTb npubopa onpenensaercs no Hanuuni U copgepxa-
HUIO MHOWKAUWK Ha gucnnee pacxogomMmepa unun Ha moHutope K. Bos-
MOXHbl€ HEUCNPaBHOCTU, ANArHOCTMPYEMbIE PACXOLOMEPOM, yKasaHbl
B N.7.2.

Pacxogomep no Buay UCMOMHEHUS U C Y4ETOM YCNOBUIM SKCMNyaTauum
OTHOCUTCS K U3OennsM, PEMOHT KOTOPbIX MPOU3BOANTCH Ha cheuunanb-
HbIX NPeanpuaTusX, MMbo Ha NpeanpUsATUMN-U3roTOBUTENE.

OTtnpaBka pacxogomMepa Anst NpPoOBeAeHusi NMoBepku, NMbo pemMoHTa
AOJDKHA NPou3BOAMTLCS C nacnopTomM npubopa. B conpoBoanTENbHbBIX
AOKyMeHTax HeobXxoanMMO yKasblBaTb NOYTOBbIE PEKBU3UTBI, TENEOH U
dhakc oTnpaBuTeEns, a Takke cnocob n agpec obpaTHOM AOCTaBKMU.

Mpn oTnpaBke npubopa B NOBEPKY UMM B PEMOHT HEOBXOANMMO MO-
cne AeMOoHTaXa OYUCTUTb BHYTpeHHUn kaHan NI oT oTnoxeHun, ocag-
KOB, HaKumnu, a Takke OT OCTaTKOB paboyen XnoKoCTH.
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7.2. BO3MOXHble HEMCNPaABHOCTU U MeTOAbI UX YCTPaHe-

HUA

7.2.1. lNepeyeHb HeUCNPaBHOCTEN U HeLWITATHbIX CUTyauui, UarHOCTUPYeMbIX

NpnbopoM U UHOUUMPYEMBIX Ha aucnnee (Npyu ero Hanmuyun) B BUAeE
cumBona «X» B ctpoke «kHC = — — — — — — » npmBeeH B Tabn.11. Otcyer
nopsaKoOBOro HOMepa 3HaKoMecTa NPOU3BOaUTCA cripasa Hasleeo.

Tabnuua 11
MNopsakoBbIA HOMEP .
CopepxaHne HencnpaBHOCTU, HELLUTATHOW CUTyaLun
3HakomecTa
1 AnnapartHasa HencrnpaBHOCTb
2 Huskoe HanpshkeHne baTapeu
3 Het Y3C
4 Tekywun pacxoq npesblllaeT MakCUMarbHbIN
5 TeKyLWwunn pacxo Bbllle YCTAaHOBNEHHOrO BEPXHEro nopora
6 TekyLnin pacxod HUXKe YCTaHOBIIEHHOIO HUXKHENO nopora

7.2.2. AHanorm4yHyto MHpopmMaLm MOXHO cHMTaTb NO UHTepdENnCy BO BKaa-

7.2.3.

7.2.4.

ke «U3mepeHus» npunoxeHna «Monutop YPCB-311» (cm. n.4.1.4),
npy Hannyum HC nnn HemcnpaBHOCTU MHAMKATOP B COOTBETCTBYIOLLEN
CTPOKE CBETUTCH KPaCHbIM LIBETOM.

Mpn nosiBNEeHUn nHaukauum cumeona «X» Ha 3HakomecTe 1 umnu 3a-
CBETKM KpaCHbIM LBETOM MHAMKATOpa B CTpoke «AnnapaTHas Heuc-
npaBHOCTb» BO Bknagke «M3mepeHus», npubop Heobxoanmo oTnpa-
BUTb B PEMOHT.

B cnyyae uHgukaumm cumsona «X» Ha Apyrnx 3HakoMecTax, unu 3a-
CBETKM KpaCHbIM LBETOM MWHAMKATOPOB B APYrMX CTPOKax BKNagku
«3mepeHus», n/unn oTCyTCTBUSA MMMYNbCOB Ha YHUBEPCANbHOM Bbl-
xofe crnegyeT NpoBEpPUTD:

Hanuyve n COOTBETCTBME HOPMaM HanpsKeHUs NUTaHus pacxogomepa
NN UCTOYHMKA BTOPUYHOIO NUTAHWS;

- HaOEXXHOCTb NoACcOeANHEHUs Lienen NUTaHns;
- Hanu4me XMUOKOCTU N ee ABUXKEHUS B TpyOonpoBoae;
- OTCYTCTBME CKOMMEHUs ra3a B MeCcTe YCTaHOBKM pacxoooMepa;

7.2.5.

KOPPEKTHOCTb 3Ha4yeHnn KoadpduumeHTa npeobpasoBaHUs yHUBEpP-
canbHOro BbIXOA4a M OTCeYeK No pacxody, Npu HeobxooMMoCcTu nsme-
HUTb UX 3HAYEHWS.

Mpyn nonoXxuTenbHbIX pesynbTaTax NepeyvncrieHHbIX Bbille npoBe-

POK criegyeT o6paTUTLCA B CEPBUCHBIN LIEHTP (pernoHanbHoe npeacra-
BUTENLCTBO) U K U3rOTOBUTESO U3AENUsa Ans onpeneneHns BO3MOX-
HOCTM ero garbHenLwen aKcnyaTauuu.
HewTaTHble cuTyauumn 3a npoweallee BpemMsi PUKCUPYIOTCS B apxmBe
npnbopa n nx MOXHO NpocMaTpmBaTtb NO NocreaoBaTerlbHOMY UHTEp-
dency Bo Bknagke « ApxuBbly, BblbpaB BUA apxvBa U BPEMEHHOW WH-
TepBan. HasHayeHne c 1-o no 6-y0 no3vuuin (cnpaBa Haneso) 16-
no3numoHHoro koga B ctonbue HC apxmBa coOTBETCTBYET yKa3aHHOMY
B Tabn.11. Hannume HencnpaBHOCTM yKa3biBaeTCs Undpon «1», oTcyT-
cTBue — undppon «0».
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8. YITAKOBKA, XPAHEHUE U TPAHCINOPTUPO-
BAHUE

8.1. Pacxogomep ynakoBbIBaeTCsl B MHAMBMAYanNbHY Tapy kateropun KY-2
no NOCT 23170 (kopobky m3 rogpuMpoBaHHOrO KapToHa, nnbo aepe-
BSAHHbIN ALLMK).

8.2. XpaHeHune pacxofomMepa O0SPKHO OCYLLECTBMASATLCA B YNakoBKe U3roTo-
BUTENS B CYXOM OTanMBaemMom NMOMELLEHUN B COOTBETCTBUMN C Tpebo-
BaHnamu rpynnbl 1 no FOCT 15150. B nomelueHnn ansa xpaHeHus He
AOIMKHO BbITb TOKONPOBOAALLEN MbIfN, NAPOB KUCHOT, LEeNoYen, a Tak-
e rasos, BbI3blBAKOLLMX KOPPO3UIO U paspyLUAoLLMX N30NALMIO.

Pacxonomep He TpebyeT cneumanbHOro TEXHUYEeCKoro obenyxmea-
HUS PN XPaHEHUMN.

8.3. Pacxogomepbl MOryT TpaHCNOPTUPOBAaTLCS aBTOMOOUNBbHBIM, PEYHbIM,
)XeNe3HO4OPOXHbIM M aBUALMOHHLIM TPaHCMOPTOM (KpoMe HerepMeTu-
3MPOBaHHbIX OTCEKOB) NpU COBMNIOAEHUN CreayOLMX YCIOBWIA:

- TPaHCMNOPTMPOBKA OCYLLECTBMNAETCA B 3aBOACKOW Tape;

- OTCYTCTBYET NnpsiMoe BO34eNCTBMNE BNnaru;

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

- Bubpaumsa B guanasoHe ot 10 go 500 Iy ¢ amnnutygon go 0,35 mm 1
yckopeHuem 1o 49 m/c?;

- yoapbl CO 3Ha4YeHreM NMKOBOro yckopeHus Ao 98 m/c?;

- YNOXeHHble B TPaHCMOPTE PacxoAoMepbl 3akpenneHbl BO usbexaHve
nageHus u coyaapeHui.
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NMPUNTOXXKEHUE A. Bug pacxogomepa

136

H*

a) Bug cnepeau

* CNpaBOYHbIN pasmep

0) Bug cboky

Ta6bnuua A.1. MaccorabapuTHble XapakTepUCTUKK pacxogomepa

1 — usmepumeneHbIl yd4acmok, 2 — [MOAL; 3 — 3awumHas 2o0¢hpupo-
gaHHasi mpybka; 4 — emopu4HbIl rpeobpasosamersb; 5 — 2epmoeg8od
kabens uHmepabelica; 6 — eepmoegod Kkabesisi numaHusi; 7 — cmolKa.

Puc.A.1. Pacxogomep YPCB-311.

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
67
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YNbTPAIBYKOBOM PACXOQOMER-CUETWHK
HenonHesme YPCB-311
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Puc.A.2. Pacxogomep YPCB-311 ¢ nugukatopom. Bua co ctopoHbl nuueBoun
naHenu BTOPUYHOro npeobpasoBaTens.
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lnomba nosepumens 3KkcnyamalyuoHHas nnomba

A/DATA-

e
IB/DATAH e SK2
e

YHUB. D:I] :2 @
BbIX0A
I:I:I] * @ 1SK12
Noruy. D:I] m@ (]
BbIX0a l; SK2
~77 O] "®)| &3 | {{{|p
1 b ——
R
Eled =
2 XP

lMnombsi 3as80da-u3zomosumens

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

XT1 — pasbem Bbixoga nHtepdenca RS-485;

SK1, SK2 — nepekntoyatenu Ons yCTaHOBKM CETEBOro agpeca pacxono-
mMepa (Ha moayne uHTepdgenca RS-485).
XP1 — paszbeM nogknioyeHus kabens nutaHna pacxogomepa =24B;
XP2 — pasbem nogknitoyeHnsa 6atapeu 3,6 B;
XP3 — pasbem nogknoveHus wnendga ceasm ¢ MoayrnemMm uHauka-
Lnu;
XP4 — pasbeM nogkntodeHns moaynst uHtepdenca RS-485 wnn

mogynsa M-Bus, unn moayns RF Wireless M-Bus 868 MI'y, nnu mogyns
RF LoRa 868 MI'u;

XT5 — paszbeM yHMBepcarnbHOro BbIXOAa;
XT6 — pa3bem fIorM4eckoro Bbixoaa;
J1, J2 — KOHTaKTHble napbl AN YCTAHOBKN pexnma paboTbl pacxoao-
mMepa;
SK1, SK2 — nepekntoyaTtenu gng YyCTaHOBKU PeXuMOB paboTbl yHUBEp-
CanbHOro 1 FIOrMYecKoro BbIXO40B.

Puc.A.3. Bug moaynsa o6paboTkn BTOPUYHOro npeobpasoBaTesnii C 3KpaHOM
M C yCTaHOBIEHHbIM MoAayneM uHtepcgenca RS-485.

NMPUMEYHAHWE. Mogyns M-Bus ycTtaHasnMBaeTcs aHanorn4yHo.
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Wireless M-Bus

YHuB.
BbIXOQ

TNoruy.
BbIX0g

| =]

BATTERY

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

Puc.A.4. Bua moayns ob6paboTkM BTOPUYHOro npeobpasoBartensi C 3KpaHOM
M C YCTaHOBIEHHbIM mMoayrnem GecnpoBogHoro umHtepdenca RF
Wireless M-Bus 868 MI'u.

NMPUMEYAHME. Mogynb RF LoRa 868 MIu ycraHaBnuBaeTcs
aHanorn4Ho.
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;ﬂ.!:.!nm\ \,_€ modynen obpabomu

HL1 — uHOukamop; SK1 — KHorlka

Puc.A.5. Bua moayns MHAMKauMuM ¢ MHOMKAaTOPOM B MPO3pavyHOM Kpblillke
BTOPUYHOIo npeobpa3oBartensi.
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1 — pasbvem uHmepgpetica UART; 2 — kabesibHbIlU pa3beMm adarnme-
pa; 3 — adanmep «USB-3P»; 4 — pasbem USB-A.

Cxema uokoneBkun kabenbHOro pasbema agantepa (2) «USB-OP»
npvBedeHa B 3KCNnyaTaLMOHHON AOKYMEHTaUun Ha aganTep.

Puc.A.6. NogknioyeHne apgantepa «USB-3P» k untepdency UART pacxopo-
mepa YPCB-311.
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USB-RS2321485

1 2 L

1 — knemmHas konodka uHmepgetica RS-485; 2 — kneMMHasi Ko-
Jlo0Kka kabens ces3u adanmepa; 3 — adanmep «USB-RS232\485»;
4 — pasvem USB-A.

Puc.A.7. NMopgknioyeHne apantepa «USB-RS232\485» k uHtepdency RS-485
pacxogomepa YPCB-311.
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HanmeHoBaHune LiBeT nsonsaumm Haanuck Ha
BXO4a, BbiXoada XUnbl Kadbens wnnbae Xunbl
Kabenb K1
Bbixog 1 (yHMBepcanbHbIn) CVHUI D1
Bbixoa 2 (nornyeckun) cepbi D2
O6wuin npoBoa KOPUYHEBbLIN G
O6Lwwmin npoBog, YepHbIN G
Kabesnb K2
NHTepdenc RS-485 CUHWI B
NHTepdenc RS-485 cepbiv A
BxogHoe HanpshkeHne NOCTOAHHOro ToKa KOPUYHEBbLIN +24
O6Lwwnin npoBof, YepHbIN G
O6Lwmin npoBof, YKENTOo-3eNeHbIN G

Puc.A.8. MapkupoBKa xun kabenen BTOPUYHOro npeobpasoBaTens pacxo-
AomMepa co cTeneHbio 3awuThbl IP68.
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NMPUNOXEHUE Bb. CxeMbl anekTpuyeckme

BTOPUYHbIA NPEOEPA3OBATEND

Moaynb obpaboTku

Moayne RS-485

XS1| XP4 X1 @
XT1 ‘—< |“— | Lene Kot
Konr.| Uene ! PEC1.1] 1 o
1 A /Data- : GND 2 _\IJ
2 | B/Data+ | XT3 @ n3aA1
3 GND : Llens Kowt
-------------- TSIVP| 1 &
TS1.VN| 2 J
Mogyne M-Bus :
XS81| XP4 m XTE 8
XT1 enb OHT
o o <[+ [Pec2a]1 Lo
1 L1 : CHE 2
XT4 N3A2
2 |12 : e
_____________ N Uene Kot
ffffffffffffff TS2VP[ 1 O
S Moaynb RE  X81!XP4 (T3 yuNT 2 |J
Wireless M-Bus -% --—
Mogynb WHAMKaUWK | 868 Mry 1
| 1
| I
| Mo X81' XP4
ynb RF
—
[ LoRa 868 My =<~
| |
I
Y .
XP1l XP3
[ <] =]
[N y ’
HUBE pcanbHblil
| BbIX0O[
XT5
T | XP2
KoHT Lens
| 1 1D ouTt Lens | Kour.
_____ A
NFC-meTka | I, +368| 1 — aTtapes
| 51 Eig GND 2—|_E_p___!
| Nornvecknii
[ BbIXO[
_________ XT6 XP1
KoHT Lens Lenb | Ko
1 |D_ouT2 +24B | 1 -
2| GND GND | 2 - B

Puc.b.1. Cxema coeauHeHun pacxogomepa YPCB-311.
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TPYTINA KOMMAHII
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1 SK1(2)

w3y 100k 37
41 XT5 (XT6)
N 1 | b_ouT1 (2
2 GND
l_
D_OUT1(2) ||-e —1 .
l—
Sy
100k

Puc.B.2. Cxema OKOHeYHOro Kackaja yHUBepcarbHOro U JiorM4eckoro Bbl-
XOA0B.

lMnTaHne OKOHEYHOro Kackaja yHMBepcanbHOro U form4yeckoro Bbl-
xoaoB (puc.b.2) MmoxeT ocyLecTBNATLCA Kak OT BHYTPEHHErT0 UCTOYHU-
Ka MUTaHMsa — akTUBHbINA PEXUM paboTbl, Tak M OT BHELLHEro MCTOYHUKA
— MaccmBHbIA pexuM. Tunoeas NocTaBka — MNACCUBHLIN peXnm paboTbl
OKOHEYHOro Kackapga.

B akTMBHOM pexunme n npu 3agaHHOM 3HaYeHUU napameTpa «Ak-
TUBHbIA YPOBEHb» — «BbICOKMIY, 3HAYEHNE HaNPsXKEHUS Ha BbIXo4e
B JTOTMMECKOM pexumMe u amnnmtyga nMmnynbca B YaCTOTHOM (MMMyIbC-
HOM) peXume B 3aBMCMMOCTM OT COMPOTMBIEHUS HArpy3kn MoxeT ObiTb
ot 1,7 po 3,6 B. lNpu oTcytcTBMM umnynbca u npu yposHe «Huskun» B
NOrMYECKOM peEXnME — HanpskeHne Ha Bbixoge He 6onee 0,4 B. Pabo-
Ta BbIXOA4A B aKTMBHOM peXume AOMyCKaeTCHa Ha Harpysky ¢ conpoTuB-
nexHvem He meHee 200 KOwm.

B naccuBHOM pexume OonyckaeTcsi MMTaHMe OT BHELUHEro UCTOoY-
HWKa HanpshkeHneM NOCTOSHHOro Toka [0 24 B, gonyctumoe 3HaveHue
KOMMYTUPYEMOro TOKa Harpysku He 6onee 100 MA.

MoaknoyeHne OKOHEYHOro Kackaga K BHYTPEHHEMY UCTOYHWUKY Mu-
TaHna + 3,6 B ocyuwecTtBnseTcs C nomowbio nepekrnoyvatena SK1
(SK2).

AnvHa nHUKM CBA3KM ONs YHUBEPCArbHOIO U JIOrMYECKOro BbIXO40B
— 0o 300 m.
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NMPUNTOXXKEHUE B. MapameTpbl, AOCTYNHbIE ANS peaak-
TUpoBaHusa B npunoxeHun «MoHutop YPCB-311»

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

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
Tek . :
yuiee BpeMa u | Tekywee npubopHoe Bpems (oeHb.mec.rog) He MeHsieTes
para n gata XX:XX: XX
(4ac:MUH:CeK)
Pexnm Pexum nepesoga npmbop- HeT nepeBoAa;
HbIX YacOB Ha «feTHee» u CTaHOAapPTHbIN; HeT nepeBoAaa
nepeBoja 9
«3MMHee» Bpems 3afaHHbIN
OOHyNUTbL C6poc HakoMMEeHHbIX )
...; CTepeTb
apxuBbl apX1MBOB
OGHYNUTL OGHyneHve HaKoNNEeHHbIX ..; CTepeTh
06beMbI CYETYMKOB 06BbEMA
Ta6nuua B.2. Bknagka «CepBuc» (puc.9)
M KonuyecTtso namepeHui
eA.
Ons onpeneneHna 1-21 7
ycpeaHeHue
MeONaHHOro 3Ha4yeHus
Apucp Konunyectso namepeHnn gna
pne. onpeaeneHnsa cpegHeapud- 1-50 25
ycpeaHeHue
METUYECKOro 3Ha4YeHust
BbicTpas -
cTpa Pexum namepeHns guHamm Boikn, Bkn Bbikn
yCTaHOBKa YeCKMX MOTOKOB
Kputepun ansa GeicTpon
Orc. yct., %Qmax puTepuit Ansi ObICTPO 0-100 5
YyCTaHOBKM
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-
Mepunop o6HOBN., € | pAemon MHOPMAaLMN Ha NH- 1-30 1
avkaTope
Bpemsi, nocne KoToporo mH-
Bpems paboThl, ¢ AVKaTOp aBTOMaTU4eCKM OT- 1-255 30
KntoyaeTcsa nocne nocnegHe-
ro HaXaTms Ha KHOMKY
Pa3mepHocTb Pa3mepHocTb pacxoaa m®/yac; n/MuH m3/yac

Bbi60op AaHHbIX
Ona oToopaxkeHus

BblBOA Ha nHAMKaTop

Pacxoa, O6bem V+, O6bem V- n Veymm,
®dnarn HC, BpemeHa Tp n T6, Kanuop.

koadych., DaHHble MO, Oata/Bpems
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Ta6bnuua B.3. Bknagka «CepBuc / YHUBepcanbHbIn Bbixoa» (puc.10)

O6o03Ha4veHus 3HayeHve
napameTpa Ha Haumerosakme napametpa, Bo3MmoXxHble 3HaueHus nocne
eVHULbI N3MepeHus
mMoHuTope MK MHULUManmsauum
OTKnIoYeH
Pexum paboTbl Nornyeckun
Twun BbIXoAa < OTKnroYeH
yHMBEpCanbHOro Bblxoaa UMmnynbcHbIN
YacToTHbIN
Tun Bbixoga — YacTtoTtHbin (puc.10a)
Pacxon HasHaueHue Bbixona cM. Tabn.B.4 Mo moaynto
(o603HavYeHne napameTpa)
Bknagka «lapameTtpbi»
MakcumanbHas | MakcumanbHas 4acTtoTa Ha Bbl- 0-10 10
yacrtoTa, 'y xoge
ABapumnHasn YacToTa Ha BbIxoae npu 0-10 10
yacrtoTa, 'y Q> Quake,
HwxHun nopor HwkHim nopor no pacxoay Ans B 3aBucmmocTu ot
3 YHUBEpcasrbHOro Bbixoga B Ya- 0-999,999
QHN, M3y DN
CTOTHOM pexunme
BepxHui nopor BepxHuit nopor no pacxony Ans B 3aBucumocTn ot
3 YHUBepcasrbHOro Bbixoga B Ya- 0-999,999
Qen, M°/4 DN
CTOTHOM pexume
Koagp. KoadhdmumeHT npeobpasoBaHus B 3aBucmmocTtu ot
npeobpa3oBaHus, 0,001- 200000,000
AMn/Me BbIxo4a DN
Pacuet PacueT koadbduumeHTa . CTapT
KoadpuumeHTa npeobpasoBaHng BbiIxoda U P
Tekywasn TekyLliee 3Ha4yeHne YyacToThbl 0-10 OKBMBANEHTHO
yacTtoTa, Ny pacxogy
. YpoBeHb HaMNPs>KEHNs1 Ha BbIXO- -
AKTUBHbIN Huskun -
Ae Npu Hanu4Mm curHana (noru- o Huakun
YPOBEHb Bbicokun
yeckas eguHuua)
Tun Bbixoga — UmnynbcHbIN (puc.100)
O6bLem HasHadehme Bbixoaa cM. Tabn.B.4 no moAaynto
(o603Ha4YeHme napameTpa)
Bknagka «llapameTtpbi»
Bec Bec umnynbca 0,000001-100,0000 | D 38BuCKMOCTM
mMnynsca M°/umMn ot DN
VIMII';I;.I'II)::aA MC MNepuvoa nmnynbsca 1-1000 100
BepxHun nopor BepxHuit nopor no pacxony Ans B 3aBucmmocTu
3 YHMBepcarbHOro Bblxoga B UM- 0-999,999
Qen, M°/y4 oT DN
NyNbCHOM pexunmve,
PacuyeT Beca .
uMnynLca PacueT Beca umnynbca ...; CTapt
o YpoBeHb HaNPs>KEHUs1 HA BbIXO- o
AKTUBHbIN Huskun -
Ae Nnpu Hanu4uMm curHana (noru- o Husknn
ypOB€EHb Bbicokun

yeckas egmHuLa)
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MpoaonxeHue Tabnuubl B.3.

O60o3HaueHus 3HayeHne
HanmeHoBaHue napameTpa,
napameTpa Ha Bo3amMoXkHble 3HauYeHus nocne
€AVHNLbI N3MEPEHUS
mMoHuTope MK MHUUManmsauum
Tun Bbixoga — Jlornyeckun (puc.10B)
O6paTHoe
N3meHeHune Has3Hna4yeHune Bbixoga
cMm. Tabn.B.4 HanpaBneHue
COCTOSIHUA NpuU: (o603HaveHne napameTpa)
noTokKa
o YpoBEHb HANPSXKEHNS Ha BbIXO- -
AKTUBHbIN Hunakun .
Ae nNpu Hanu4umM curHana . Huskun
YPOBEHb Bbicokum
(nornyeckas eguHuua)

NMPUMEYAHWME. HasHayeHuna normy4eckoro BbIXO4a aHanornyHbl
Ha3Ha4YeHUAM YHUBEPCArnbHOroO BbiX04a B JTIOTMYECKOM peXnMe.

Ta6bnuua B.4. Bo3aMOXHble Ha3Ha4YeHUs Ans yHuBepcarbHOro Bbixoaa

HanmeHoBaHve napameTpa

Bo3MoxHble Ha3Ha4eHns Ans Bbixoada npun yCtaHoOBIEH-
HOM 3Ha4YeHUn napameTpa «Tun BbIxoga»

OTKIMNIOYEH YaCTOTHbIN MMMNYMbCHBbIN | NOrNYeCcKni

Bbixoa oTkntoveH

+

Pacxog npsamowm

Pacxon obpaTHbIn

Pacxog no mMoaynio

O6bem npsamonm

O6bem 06paTHLIN

O6bem no moayrnto

O6paTtHoe HanpaBneHne NOToKa

Het Y3C

MpeBbllLleHe MaKCMMarnbHOro
pacxona

Jltobasa HC

Huskoe HanpsikeHne GaTapeu

Hanunyune BHeLIHEro NnTaHus

NMPUMEYAHUME. 3Hakom «+» mokasaHO OOHO M3 BO3MOXHbIX
Ha3Ha4YeHUN (COCTOAHNIN) YHUBEpPCarnbHOro Bbixoaa.
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NMPUNOXEHUE I'. OTHOCUTEsNbHbIE ANWHLI NPAMOJSINHEN-
HbIX Y4aCTKOB

B Tabnuvue .1 npuBegeHbl MUHMMarsbHblE 3HAYEHUS OTHOCUTENBbHOW

ANVHBI NPSAMONIMHENHBLIX y4acTKoB TpybornpoBoaa Ans pasnuyHbIX BUOOB

MEeCTHbIX TnapaBJIN4ECKNX COI'IpOTVIBJ'IGHVIVI, HeobxoauMble npu MOHTaxe
pacxogomMmepos.

Tabnuua .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

-
N\

s

3-DN

PerJ'I npywuwlaa 3agsuxka

10-DN

30-DN

3:-DN
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MpoaonxeHue Tabnuubli .1

10-DN

3-DN

DN1/DN>0,1

* - MONMHOCTBIK OTKPbITLIN MOSHOMNPOXOAHOW LIAPOBOWN KpaH He sIBnsieTcA
rmapaBnnyeckMM ConpoTUBIEHNEM.

Mpn Hanuyum B TpybonpoBOAEe HECKOSNbKUX FMapaBIiMMEeCcKUX CO-
NPOTUBIEHMI, ANIMHA NPAMOSIMHENHOrO YyyacTka Tpybonposoga O
bnvxanwero k NMOA conpoTuBneHnss JormkHa BbITb HE MeHee yKa3aH-
HOW B AaHHOW Tabnuue, a pacctosHmne oT NOA g0 kaxaoro n3 ocrarnb-
HbIX MMOpPaBfIMYECKUX CONPOTUBIIEHUA OOIMKHO OblTb HE MEHee 3Haude-
HWK, NpuBeAeHHOro B Tabnvue ons rmapaBnnyeckoro ConpoTUBMEHUS
AaHHOro Bnaa.

NMPUMEYHAHUWE. TMpn oTtcytctBum B TpybonpoBoAde Kakoro-nnbo
rmapaBnMYeCcKoro CoONPOTUBMEHNS, pacxoaoMep A0SPKEH MOHTUPOBATb-
ca ¢ ydyeTom obecnedyeHnsa OnvH NPAMONMHENHbIX ydacTkoB 3-DN go
pacxogomepa u 2:-DN nocne pacxogomepa.
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NMPUNTOXEHUE A. KoHCcTpyKuMA cTpyeBbINpaAMUTenen

1. Ha puc.[J.1 npeactaesneHa cxema cTpyeBbinpsMuTens tuna A, BbINos-
HAEMOro no cnefyLwmm npasunam:

a) TomMWuHa nnatbl CTPYEBLINPSMUTENS paBHa AMaMeTpy OTBEPCTUM; B
3aBMCUMMOCTM OT MaTepuana nnata MOXeT COCTOATb U3 OAHON UNK He-
CKOJMbKMX NNAaCTUH;

6) BCe anameTpbl OTBEPCTUIN B NfiaTe OANHAKOBDI;

B) 6onee nMOTHO OTBEPCTUS pacnpedeneHbl B LEHTpe nnatbl, 6onee
peako no nepudgepum;
) OTBEPCTUSA CO CTOPOHbI BXOAA NOTOKa MMEIOT (packu.

0,13-D

0,13-D

D — eHympeHHuUlU Quamemp mpyboriposoda, 8 KOmMopbIl ycmaHassu-
gaemcsi CmpyeesbInpsMumerns.

Puc.[1.1. Cxema cTpyeBbINpAMUTENSA NOTOKa TUna A.

2. [Ina CHWXeHWs1 Beca M KonmyecTBa Matepuarna MOoXeT MCNoSb30BaTbCs
CcTpyeBbINpsaMuTens notoka tuna B (puc.[.2), BbINonHAeMbIN NO cre-
AYOLLMM nNpaBuniam:

a) B OTBEpPCTMSA NnaTbl BCTaBneHbl TPYOKy;

6) anuHa Tpybok paBHa anameTpy Tpyook;

B) BCE AMaMeTpbl OTBEPCTUI B NnaTe OAMHAKOBbI;

r) 6onee NNOTHO OTBEpPCTMSI pacnpedeneHbl B LeHTpe nnaTbl, 6onee
penko no nepudepun;

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

83

A BsaeT



Y 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 OTBEPCTUM B CTpyeBbINnpsasMuTensax tuna A v B
(D — BHYyTpeHHMU gnameTp TpybonpoBoAaa)

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. CTpyeBbINpaAMUTENDb YCTaHaBnMBaeTca B TpybonpoBoa Ha pacCTOSHUM
1+2 DN TpybonpoBoaa OT nocrnegHero rno noToky MecTHOro ConpoTus-
nenwus. MNpu yctaHoBKe CTpyeBbINpsMUTENs Tpebyemas anvHa npsmo-
nuHenHoro yyactka nepeq [MOA onpefensieTcs, kak paccTosiHUe oT
rmapasnuyeckoro conpotmeneHna o MNoA.
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NMPUNTOXKEHUE E. MNMpunoxeHuna K meToauke noBepKu

CxeMbl NOBepKM pacxogomepa

[/ i

RS- 485 /
RS-232

—_—]

I'I

RS-BbIXxop / YHUBepcanbHbIn
BbIXoa

1 — nepcoHanbHbIl Komrblomep; 2 — KoHeepmep uHmepgetica RS-485 /| RS-232,;
3 — nosepsiembil pacxodomep; 4 — yacmomomep; 5 — mpyborposod nosepoyHou
yCmaHOBKLU.

Puc.E.1. CTpyKTypHas cxema noBepKM pacxogomepa MeToaoOM Henocpea-
CTBEHHOrO CJ/INYEHUA Ha NOBEPOYHOWN yCTaHOBKE.
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lMpoTokon noBepku pacxogomepa
(pekomeHayemasn dopma)

MpoTokon NoBepKN pacxogomepa

3aBoackon Homep "oa BbiNycka

Bua nosepku

MMyHKkT
. OTmeTka 0
HaumeHoBaHue onepauni OOKYMeHTa [MpumevaHune
COOTBETCTBUUN
no noBsepke
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 9KcnnyaTtauuu
(rogeH, He roaeH)
[aTa noBepkn « » 20 r.
MNoBepuTtenb / /
(noanuceb) (¢.1.0.)
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NMPUNTOXKEHUE XK. UICTOYHMKM BTOPUYHOIO NUTaHUA

ey

V4V +V -V V-V
DC 24V / 0.6A ce

S
O ®

ADN-1524

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

h /
008600

a) Bug cnepeau

* - CNpaBOYHbI pa3mep

6) Bung cboky

1 — BUHMbI KOHMAaKMHOU KOSTOOKU 8bIXOOHO20 HarnpsixxeHuss =24 B; 2 — ceemoduoo-
HbIU UHOUKamMOopP BKIOHYEHUST UCMOYHUKA 8MOPUYHO20 rnumaHusi; 3 — 8UHmM 3a3eM-
JNieHus1; 4 — 8UHMbI KOHMAaKMHOU KOfI00KU MOOKIMOYEHUS HarpsKeHus rnumaHusi
~220 B 50 'y (L — nuHus, N — Helimparb); 5 — cepbea 0nsi 0c8060XX0eHUS 3aWeriKu;
6 — 3awerika 0ns KpenneHusi Ha DIN-pelike.

Puc.X.1. UcTouHuk BTOpMYHOro nutaHma cepumu ADN-1524 ( =24 B 15 Br).
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BN

I
|y

S

58*

g9
+V -V
v
N L
O
—~

17,5*

A
Y

a) BuA cnepeam 0) Bua cboky

* - CNnpaBOYHbIN pa3mep

1 — 8uHMbBI KOHMAKMHOU KOI00KU 8bIXOOHO20 HarnpsixeHuUs =24 B; 2 — caemoduod-
HbIU UHOUKamop BKIMYeHUS UCMOYHUKA 8MOPUYHO20 rnumaHus;, 3 — euHm roo-
CMPOUKU 8bIXOOHO20 HarNpsXKeHuUsi; 4 — 8UHMbI KOHMAaKMHOU KOSI00KU MOOKMOYeHUSs
HanpsxkeHus numaHus ~220 B 50 'y (L — nuHus, N — Helimparib); 5 — cepbea 0ns
oceobox0eHus 3awenku; 6 — 3awerka ons kpenneHuss Ha DIN-pelke.

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