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Hactoawmm OOKyMeHT pacnpocTpaHsaeTcsa Ha  pacxogoMepbl-
cyeTynkun ynbTtpassykosble «B3JIET MP» ¢ umdposon obpaboTkon cur-
HanoB ucnonHeHun YPCB-510 u, -520 u, -530 u, -540 u, -522 u, -542 u,
-544 u n npegHasHayYeH A5 O3HAKOMSIEHMSI MOSb30BaTeSNiA C YCTPOUCT-
BOM YyIbTPa3ByKOBOIro pacxogomepa v nopsiAkoM ero aKkcnnyataumm.

YacTb | cogepxut TeXHUYecKoe onmcaHve, NopsigoK obCcnyXuBaHus
N MeTOOMuKy MOBEpPKM pacxogomepa, YacTtb || — nopsagok ucnonb3oBaHUst
ero npwu akcnnyaTauum.

B cBA3n ¢ nocTtosiHHOM paboTon MO yCcOoBEepLUEHCTBOBaHUIO npubopa
B pacxofomepe BO3MOXHbl OTNIMYMUA OT HACTOALLEro PyKOBOACTBA, He
BIUAIOLLME HA METPOSIOrMYEecKne XapakTepuUCTUKM N (PYHKLMOHANbHbIE
BO3MOXHOCTW npubopa.

MEPEYEHb MPUHATLIX COKPALLEHNIA

ACY TIT - aBTOMatMyeckas cucrema ynpasrieHUs TEXHOMNOMMYeCKUM NpoLeccomMm;
B - BNOK UCKPO3aLUTHBIN;
BK - 6ok koMMyTaLmK;
BUIM - BCTPOEHHbIN UCTOYHUK NNTAHUS;
BIM - BTOPUYHbIN N3MEPUTENbHbLIN NpeobpasoBaTterb;
Dy - AnameTp YCNOBHOro Npoxoaa;
KKA - XXMOKOKPUCTaNIMYeCKUN MHONKaToP;
nBI - UICTOYHMK BTOPUYHOIO NUTaHWS;
ny - N3MEPUTENbHbIN Y4aCTOK;
HC - HellTaTHasa cuTyaums;
MK - NepcoHarbHbIA KOMMbLIOTEP;
M - NepBUYHbLIN NpeobpasoBaTeslb pacxoaa;
M3A - NnpeobpasoBaTtenb 3MeKTPOaKyCTUYECKNN;
Y3C - YNbTPa3BYKOBOW CUrHar;
YK - YCTPOMCTBO KOMMYTALUMNOHHOE;
YC - YCTPOWCTBO corfnacytouiee.
* % %

e Pacxodomep-cyemyuk ynbmpasgykoeol «B3JIET MP» 3apeasucmpuposaH 8
locydapcmeeHHOM peecmpe cpedcme usmepeHull P® nod Ne 28363-14 (csu-
Oemenbcmeo 06 ymeepxdeHuu murna cpedcme usmeperuli RU.C.29.006.A
Ne 57386/1).

e Pacxodomep-cuyemuyuk yrnbmpa3ssykoeol «B3J/IET MP» pa3peweH K npumeHe-
HUto 0551 yd4ema mernsioHOCUMmerisi 8 800SIHbIX CUCMeEMaxX MernsioCHabXeHUs.

e Pacxodomep-cyemuyuk ynbmpa3seykoeoli «B3JIET MP» e3pbigo3aujulieHHo20
ucriofiHeHuUsi coomesemcmeyem mpebosaHusiM HOPMamueHbIX OOKYMEHMOo8 K
83pbIB03aUUUEHHOMY 371€KMPO0B6OPYA08aHUI U paspeweH K MPUMEHEHUIO Ha
nodHad30pHbIX Npou3sodcmeax U 0bbekmax coa/laCHO MapKUpPOBKE 83PbI8o-
3awumesl.

e Pacxodomep-cyemyuk yrnbmpassykoeou «B3JIET MP» coomeemcmay-
em mpebogaHusm TexHU4Yecko20 peariameHma TaMOXeHHO20 Cor3a
TP TC 020/2011 «3nekmpomacHUMHasi CO8MECMUMOCMb MeXHUYe-
CKux cpedcme» (peaucmpauyuoHHbIU HOMep OeKnapayuu o coomeem-
cmeuu TC N RU [-RU.AB72.B.03504).

YaocTtoBepsioLlie JOKYMEHThI pasMeLleHbl Ha cainTe Www.vzljot.ru
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FAPAHTUUN N3TOTOBUTENA

|. 3roToBuTEMb rapaHTMpyeT COOTBETCTBME PACXOLOMEPOB-CYETYMKOB YIbTPa3By-
koBbIx «B3JIET MP» ¢ uudpoBon obpaboTkon curHanosB wucnosnHeHun YPCB-
5XX L, TEXHNYECKMM YCIOBMSIM B Npeeriax rapaHTUAHOro cpoka 25 mecsiy ¢ aa-
Thbl NEPBUYHON MOBEPKM MPU COBNOAEHN CNEAYIOLMNX YCITOBUIA:

a) XpaHeHue, TPaHCMOPTMPOBaHME, MOHTaX W 3KCrnyaTauus Usgenust ocy-
LLECTBISIIOTCA B COOTBETCTBMM C 3KCMyaTaUMOHHOW OOKYMEHTaUMen Ha
usgenve;

6) MOHTaX 1 nNyCKoHanaao4Hble pa6OTbI BbIMOSIHEHbI B TeYeHne 15 mecsaues
C AaTthbl I'IepBI/I‘-IHOﬁ NOBEPKN C OTMETKOW B nacnopTte ngenua.

Mpn HecobntogeHun ycrnoBus nyHKTa |6 rapaHTUHBIM CPOK 3SKChnyaTaumm
cocTaBnsieT 15 MecsAueB C AaTbl NEPBUYHOM NOBEPKN U3OENUS.

NMPUMEYAHUE. [aTta BBOOA usgenua B SKCnnyatauumio u garta rno-
CTaHOBKM Ha CepBUCHOE OOCnyXMBaHME YKa3blBalOTCS B MacrnopTe Ha
n3genve B pasgene «OTMeTKM 0 npoBeaeHUM paboTy, 3aBepsOTCS Noa-
NUCb0 OTBETCTBEHHOIO NMLA M NeYaTbio CEPBUCHOIO LEHTpa.

II. FapaHTWiHBIA CPOK NPOANeBaeTCs Ha BPEMS BbINONHEHNS FAapaHTUMHOIO peMOoHTa
(6e3 yyeTa BpeEMEHM ero TPaHCMOPTUPOBKMN), ECINM CPOK NPOBEAEHUS rapaHTUAHO-
F0O PEMOHTA MPEBbLICUIN OAUH KaneHaapHbIA Mecsi.

[1l. N3roToBuTENb HE HECET FapaHTI/IIZHbIX 00s13aTenbCTB B cnegyrowmnx cnydaax:

a) OTCyTCTBYeT NacrnopT Ha u3fenve C 3anofHEHHbIM pasgenom «Ceuae-
TENbCTBO O MNPUEMKEY;

6) nsgenne nveet MexaHn4eckme rnoBpexaeHna,

B) M3genve XpaHwrocb, TPaHCMOPTMPOBANOChb, MOHTMPOBANOCb WM 3KC-
nnyaTMpoBarnochk C HapylleHvem TpeboBaHWiA aKcniyaTauMoHHON OOKY-
MeHTaLu1 Ha usaenve;

r) 6610 gonyLweHo 3amep3aHve (nepexon B TBepaoe ¢a3oBoe COCTOSAHME)
KOHTPONMPYEMOM XUOKOCTM B U3MEPUTENBHOM yyacTke (TpybonpoBoae);
A) OTCYTCTBYET UNn NoBpexaeHa nromda ¢ NnoBepuUTeNbHbIM KNeNMoM;

€) u3genve uim ero CocTaBHas YacTb nogBepranochb pasbopke wunm gopa-
ooTKe;

)K) He Oblna oTnpasBsieHa 3aBepeHHadA KomnuA npoTOKOos1a MOHTaXXHbIX U nycC-
KOHasrnago4HbIX pa60T B CEepBUCHO-TEXHUYECKOE YyrnpaBJieHne AO
«B3neT».

* k% %

HewvcnpasHoe usgenue Ans BbIMOSIHEHUS FapaHTUAHOIO PeMOHTa Hanpasns-
€TCHA B pernoHarbHbIA U rofIOBHOW CEPBUCHBIN LIEHTP.

MHpopmauma no cepBUCHOMY OOCHYXMBaHWIO NpeAcTaBfieHa Ha cauTte
http: www.vzljot.ru B pasgene CepBuc.
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OBO3HAYEHUE UCMNOJNTHEHUN

B 3aBMCMMOCTM OT Ha3Ha4yeHus u yCJ'IOBI/IIZ npumMmeHeHna MoryT no-
CTaBIATbLCA pPa3rinyHble UCTOJTHEHUA paCcXxo40oMepoB.

McnonHeHne pacxogomMepa Mo Ha3HayYeHUo onpeaensieTcs Korude-
CTBOM M3MepPUTENbHbIX KaHaOB 1M CXeMOW 30HAMPOBaHUSA noToka. Bapu-
aHTbl UCMOSHEHN pacxodomepa npvBeaeHbl B Tabn. 1.

Tabnuua 1
KonuyecTtso Konunuectso M1

McnonHeHne Cxema

N3MepUTENbHbIX (KOHTpONUPYyeMmbIX
pacxogomepa KaHENOB 30HOUPOBaHUS TpyBONpOROROE)
YPCB-510 1 1 ofHoMny4yeBas 1
YPCB-520 u 5 OfHony4eBas 2
YPCB-522 y AByxnyyeBas 1
YPCB-530 u 3 ogHony4yesas 3
YPCB-540 y, OAHony4eBas 4
YPCB-542 y 4 AByxnyyeBas 2
YPCB-544 y yeTblipexny4veBas 1

B 3aBMCUMMOCTU OT yCroBui npuMeHeHust npmbopa Ha ob6bekTe BO3-
MO)XHa MoCTaBKa pacXO4OMEPOB CEAYIOLLNX UCMOSTHEHWIA:

- NOMEeX03aLLUULLEHHOTO;
- B3pbIBO3ALLULLEHHOrO;
- MOPO30YCTONYMBOTO.

MNomexoycTonumBoe umcnonHeHne obecnevmMBaeTCsl MCMONb30BaHNEM
cummeTpudHor cBs3n Bl ¢ N3A ¢ NOMOLLBbI0 YCTPOWUCTB COrnacyroLLuX.

B3pbiBO3aLLmLLEHHOE UCMONHEHME pacxogoMepa B COOTBETCTBUM C
rnaeson 7.3 «[paBun yCTponcTBa 3MEKTPOYCTAHOBOK» obecneynBaeTcs
ykomnnektoBaHnem ero NOA nckpobesonacHoro ucnonHeHns 1 6rnokamu
nckpo3saLwmTHeiMu (BU).

YpoBeHb B3pbIBO3ALLNTBI — «0COO0B3PbIBOGE30NACHbLINY.
Bug B3pbIBO3aLWMTLI — «MCKpOoBe3onacHasa anekTpudeckas Lenby.
MapknpoBka B3pbIBO3aLUUTHI:
- NBA — « OExialIBT6 X»;
- BN — «[Exia]llB».
OnvcaHve B3pbIiBO3ALLMLLEHHOIO UCMOSTHEHMSA pacxogomepa, ero uc-
NMOfb30BaHMs MO Ha3HAYEHWUID, TEXHUYECKOrO 0BCnYyXMBaHUA U T.4. U3no-
XXEeHO B OOKyMeHTe «PacxogomMep-cyeTuuK yrbTpas3BykoBOW. B3pbiBO3a-

LwuLeHHoe ncnonHeHue. PykosoacTteo no akcnnyaTtauum». B60.00-00.00
P3.

Mopo3oycTondiMBOEe UCMOSIHEHWE pacxogomMepa MOXeT 3JKchnyaTu-
poBaTbCs MpWU OTpULAaTENbHON TeMnepaType OKpyXatowero Bo3gyxa Ao
MuHyc 40 °C. lNpun 3TOM He nNpeaycMaTpUBaETCA MCMOMb30BaHNE XKUOKO-
KpuCTannmn4eckoro nHavkatopa u knaesuatypbl npubopa.



1. OMNCAHUE N PABOTA

1.1. HazHauyeHue
1.1.1. Pacxogomep-cyeTyuk ynbtpassykoBon «B3JIET MP» npegHasHadeH ans
nsMepeHns cpegHero o6bLEMHOro pacxoga u odobema peBEpPCUBHBIX MO-
TOKOB PasfmnyHbIX XUOKOCTEN (ropsiyen, XONogHOW, CTOYHbIX BO, KUCHOT,
Lweno4yen v T.4.) B OQHOM WM HECKOMbKUX HaMOPHbIX TpybonpoBoaax
npu pasnuyHbIX YCNOBUAX 3KCNyaTaumMn, B TOM Yucre BO B3pbliBOOMAC-
HbIX 30Hax.

Pacxogomep MOXeET NMPUMEHSTLCS B HEPreTrke, KOMMYHarnbHOM XO-
391CTBE, He(PTEerasoBoOn, XMMMIYECKOK, NULLEBON N APYIrUX OTpacnax npo-
MbILLNIEHHOCTW. Pacxoaomepbl MOMyT MUCMOMb30BaTbCHA B COCTaBe Tenmno-
CYETUMKOB, KOMIMNEKCOB, 3MeputenbHbIx cuctem, ACY Tl u T.4.

Pacxogomep «B3JIET MP» mMoxeT ncnonb3oBaTbCs A1 USMEPEHMS
pacxoga v obbema XuUOKUX NULLEBLIX NPOAYKTOB: HerasvpoBaHHbIX Ha-
NUTKOB (COKOB, CUPOMOB, BOAKM U T.M.), MOSIOYHbIX MPOAYKTOB (MOMoKa,
nmorypTta, kedwupa, CMeTaHbl, MamoHe3a M T.M.), KeT4yrnoB, pacTBOPOB
NULLIEBBIX KUCIOT, LLEenoyen 1 T.4.

1.1.2. Pacxogomep-cyetynk  ynbTpassykoson «B3JIET MP»  wncnonHerus
YPCB-5xx 14 obecne4yvBaert:

- M3MepeHve cpegHero o6bEeMHOro pacxoda Xuakoctn no 1 - 4 kaHanam
nsmepeHusi (Tpybonposogam) anst ntoboro HanpaefeHUs NOToKa;

- onpegeneHne obbema XUOKOCTU HapacTatoLmMM UTOroM OTAENIbHO ANd
npsiMoro 1 o6paTHOro HanpasfeHns NoToka u ux anrebpanyeckon CyMmbl
C Y4ETOM HanpaBfieHVs NOTOKa AS1S KaXKA0ro KaHana nsmMepeHus;

- onpefeneHne TekyLero 3HadeHUsi CKOPOCTU WM HamnpaBfieHUMs MoToKa
XUOKOCTU MO KaXAoMYy KaHany;

- A0o3VpoBaHWe npeaBapuUTernbHO 3a4aHHOro 3HayYeHUss obbema >XXUOKOCTU
UM J03MpOBaHNe B PEXUME «CTapT-CTOM» M onpegereHve npu aTom Be-
NMYUHBI OTMEPEHHOW [,03bl, BPEMEHWN A03MPOBAHNSA U CpeaHEro 3HaYeHus
pacxofa B npouecce 403MpOBaHus;

- BbIBOZ, pe3ynbTaToB U3MepeHUst B BuOE TOKOBbIX, YaCTOTHO-UMMYJ1bCHbIX
W1 NOrMYECKNX CUrHasoB;

- apXvVBUpPOBaHWE B 3HEProHe3aBUCUMOWN MamMATU pesynbTaToB U3MEPEHWUN
N YCTAHOBOYHbIX NapamMeTpoB;

- BbIBOA4 W3MeEPUTENbHOW, AWNArHOCTUYECKOW, YCTaHOBOYHOW, apXWBHOW W
OPYron nHdopmaumm Ha gucrnnen vHaukatopa, Yepes nocregoBaTenb-
HbI uHTepgenc RS-232 wnm RS-485 (no otgenbHoOMy kabento, no Te-
nedOHHOM NMHUM CBA3MW, MO pagmnoKaHamny uiM KkaHany COTOBOW CBS3M), a
TaKxke yepes uHTepdenc Ethernet;

- BO3MOXHOCTb MPOrpaMMHOro BBOAa YCTaHOBOYHbIX NMapameTpoB C y4ye-
TOM VHAMBUAYaNbHbLIX OCOBEHHOCTEN N XapaKTepPUCTK obbekTa usmepe-
HUS;

- aBTOMaTUYECKUA KOHTPOSb M MHOMKAUMIO HanNMums HewTaTHbIX CUTyauun
(HC) n otkasos, a Takxe 3anMcb B COOTBETCTBYIOLLME XXypHarbl UX BMaa
N ONUTENBbHOCTY;

- 3aWUTY apXMBHbIX U YCTAHOBOYHbIX AaHHbLIX OT HECaHKLMOHMPOBAHHOMO
aoctyna.



1.2. TexHNn4YecKue xapakTepuCTUKMn
1.2.1. OCHOBHblE TEXHMYECKME XapPaAKTEPUCTMKN pacxogomepa NpuBEAEHbl B

Tabn.2.

Tabnuua 2
HavmeHoBaHve napameTpa 3HayeHue napameTpa Mpum.

1. KonnyecTtBo KaHanoB U3MepeHus otr1po04 Mo 3akasy
2. [OmameTp ycrnoBHoro npoxoga tpyoonposoaa, DN ot 10 go 5 000 Mpym.1,2
3. Temnepatypa KOHTpONMpyemom xuakoctu, °C oT muHyc 30 go 160 | TMpum.3,4
4. Haubonblee gasneHue B Tpybonposoge, MlMa 2,5 Mpum.5
5. HanpsikeHne nutaHus =24 B Cm. n.1.2.6
6. MNMoTpebndaemas MOLWHOCTL, BT He bonee 12
7. CpenHsasa HapaboTka Ha 0Tkas, Y 75 000
8. CpenHui cpok cnyxobl, net 12

MPUMEYAHNA.

1.2.2.

. Mpn ucnonb3oBaHMM HaknagHbIX NpeobpasoBaTtenelt aneKTpoakycTude-

ckux (M3A) MuUHMManNbHLIM AnameTp yCrnoBHOro npoxoda 50 mm.

. BoamoxHO ucnonb3oBaHve pacxogomepa Ana paboTbl Ha TpybonpoBo-

pax c DN go 10000 mm.

Jdonyctmbin granas3oH TemnepaTtypbl 3aBUCUT OT WUCMOSHEHUS NpuMe-
HaeMbIx [MOA.

. YcTaHoBKa Ha TpybonpoBoa HaknagHbix NMOA ¢ nomolblo cneunanvsun-

POBAHHOIO KOMMSEKTa MOHTa)XHbIX YacTeln No3BONsieT U3MeEPSATb pacxoq
KOHTPONMpYyEeMOMU Xuakoctu ¢ Temnepatypon go 250 °C.

. Mpn TMNoBoM mcnonHeHun Bpe3HbIxX MN3A. o 3akasdy pacxogomep MoXeT

NoCTaBMATLCA C M3MEPUTENBbHBIMM yYacTKkamun u BpesHbiMu MNOA Ha faB-
nenve go 25 Mrlla.

Pacxogomep obecneuvBaeT maMmepeHve cpegHero obbemHoOro pacxoga
npu ckopocTu noToka fo 20 M/cC B COOTBETCTBUM C hOPMYIIOMN:
Q =2,83-10°v-D?

roe Q — cpeaHun 06 bEMHBIN pacxos, My
V — CKOpPOCTb MOTOKa, M/C;
D — BHYTpeHHU gruameTp TpybonpoBoaa, Mm.

Onpegenenve obbema NPOM3BOAUTCH MPU CKOPOCTW MOTOKa He 6o-
nee 10,6 m/c. Bo3MOXHO yBenmyeHne gaHHoro napametpa o 20 m/c.

YyBCTBUTEMNBLHOCTE pacxogomepa no ckopoctu notoka 0,01 m/c.

1.2.3. Pacxop,omep obecneyvBaeT MHAUKALMIO 3HAYEHUN n3MepAaemMblxX Mnapa-

METPOB C pas3psagHOCTbIO, YkasdaHHoM B [NpunoxeHun b yacTtu Il HacToa-
LLlero pykoBoACTBA.

1.2.4. Pacxo,qomep obecneyvBaeT BbIBOA pesynbTatoB U3MEpeHUA C MNnomo-

LLbIO:

- YHMBepcasbHbIX BbIXogoB — oT 1 Ao 9 (no 3akasy);
- TOKOBOrO BbIxofda — oT 1 o 4 (no 3akasy);
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- nHTepdpenca RS-232 (RS-485) — 1;
- nHTepdenca Ethernet — 1 (no 3akaay).
1.2.5. Pacxogomep obecneumBaeT xpaHeHe pe3ynbTtaTtoB paboTbl B apxvBax:
- yacoBoM — 1440 3anucen (NpeablayLwmx 4acos) — 60 CyToK;
- cyTouHOM — 60 3anucen (npeablayLwmx CyTOK);
- Mecsi4yHoM — 48 3anucen (npegblgyLwmx MecsaueB);
- MHTepBanbHom — Ao 14400 3anvcewn;
- gosaTtopa — go 512 3anuncen Ha KaHan;
- XypHarne nonb3osartena — no 1000 3anvcewn;

- XypHarnax HeluTaTHbIX CUTyauun nsMeputernbHbIX kKaHanos — 0o 512 3a-
NMUcCen Ha KaHart,

- XypHare HewTaTHbIX CUTyaumn QUCKPETHbIX BbIXOA40B — 0 512 3anucen;
- XypHarne oTka3oB — o 60 3anucen;
- XypHarne pexumoB — 00 512 3anucen.

CpoK COXpaHHOCTM apXvBHOW M YCTAHOBOYHOMW MHpOpMaLIMM B pac-
Xo4oMepe Mpu OTKIMOYEeHUM BHELLIHero NTaHus He MeHee 1 roaa.

1.2.6. nekTponuTaHMe pacxogomMepa AO0SPKHO OCYLLECTBNATLCA cTabunusumpo-
BaHHbIM HanpshXeHneM MOCTOSHHOMO TOKa HOMUHANbHbIM 3HayYeHneM U3
AvanasoHa (22-29) B ¢ ypoBHeM nynbcaumi He 6onee +1,0 %. NcTou-
HVK BTOpMYHOro nutanus ot cetn 220 B 50 'y nocTtaBnsieTcs no 3akaay.

1.2.7. YCTOMYMBOCTb K BHELUHMM BO34EMCTBYHOLLUMM (bakTopam.
TemMnepaTypa OKpyxatoLlen cpeabl:

- ONs BTOPUYHOIO uamMepwutenbHoro npeobpasosatens (Bl1) — Temnepary-
pa okpyxatowero Bo3gyxa ot 0 go 50 °C (no 3aka3y BO3MOXHa NOCTaB-
Ka MOpO30ycTom4mBoro wucrnonHeHuss Bl Ha guana3oH TemniepaTyp OT
MuHyc 40 go 65 °C);

- onsa BpesHbix MOA — Temnepatypa xugkoctn ot muHyc 30 go 160 °C (B
3aBMCUMMOCTU OT UCTIONHEHMSA Bpe3HbIX [TOA);

- anga HaknagHbix NMOA — TemnepaTtypa xuagkoctu ot MmuHyc 30 go 150 °C;

- Ans yctponctBa kommyTtauuoHHoro (YK), 6noka kommyTaumm (BK), ans
ycTpoucTtBa cornacyrouwero (YC) — TemnepaTypa OKpyXatoLlero Bo3ay-
xa oT muHyc 50 go 85 °C.

OTHOocUTENbHAsA BMNAXXHOCTb OKpyxXawLwjero sosayxa:

- ana BN — go 80 % npu Temnepatype He 6onee 35 °C, 6e3 KoHaeHcauum
Bary;

- ana MNMS3A, YK, BK, YC — go 100 % npu TemnepaTtype He 6onee 40 °C, ¢
KoHOeHcauven Bnaru.

AtmocepHoe paBnenve ot 66,0 go 106,7 klMa (rpynna P2 no
FOCT P 52931.

CwvHycovpansHasa Bubpaums:

- ana BlM —rpynna N2 no FOCT P 52931;

- ona MOA, YK, BK, YC - rpynna V3 no FOCT P 52931.
CteneHb 3awmTbl no FOCT 14254



- B, BK cooTtBeTcTtBYET KOAy 1P54;

- YK cootBeTtcTtByeT Koay P54, npu ncnonb3oBaHWM repMeTUsnpyroLLero
KomnnekTta — kogy |P68;

- M3A wncnonHennsa B-202, -204, -302, -502, -504 — kogy 1P68, M3A gpy-
X UcnonHeHun — kogy IP67;

- YC — koay IP64.

1.2.8. Bug 1 maccorabapuTHble XapakTePUCTMKM COCTaBHbLIX YacTen pacxono-
Mepa npveeaeHbl B MNpunoxeHun A.
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1.3. MeTponormnyeckune xapakTepucTuku

1.3.1. lNpegenbl gonyckaemMon OTHOCUTENbHOM MOrpPeLLUHOCTU MPU U3MEpPEHUN,
MHOWKaLWW, peructTpauum, XpaHeHun u nepegadve pesynbTaToB M3Mepe-
HUS cpeaHero o6beMHOro pacxoga, obbema XugkocTu npu Ntobom Ha-
npaBfieHUM NOTOKa He MPEBbIAT 3HAYEHUN, onpeaensemMblx no dop-
myne:

¢ 0N pacxo4oMepoB C NepBUYHbIM NpeobpasoBaTenem pacxoaa (M), ns-
rotoBneHHeiM AO «B3JIET» vnun no ero nuueH3um, npy noBepke Ha npo-
NIMBHOW YCTAHOBKE WM Npu NMoBepKe Ha UMUTALMOHHOW MOBEPOYHOM YC-
TaHoBke pacxogomepos ¢ [ DN > 300 MM, Npy TUMNOBOM MOHTaxe u
YCMOBUAX 9KCMyaTaumn, ykasaHHbIX B HACTOSLLEM PYKOBOACTBE:

0,1
0=40,95+— | — npu ogHONy4eBOM 30HONPOBAHUM MOTOKA XWUOKOCTU
\Y;
C BA3KocTbio < 4 cCr;
0,2
0=412+—— | — Npu O4HOSTY4EBOM 30HAMPOBAHMM MOTOKA XXMUOKOCTU C
\Y
BA3KOCTbIO > 4 cCrT;

0= 1(0,45 + 0—1] — Npu ABYyXI1y4eBOM 30HAUPOBaHUY;
\Y;

0= J_r(O,ZS + 0—1] — Mpn YeTblpexily4yeBOM 30HAMPOBaHUN,
%

roe 6 — npeaenbl A0NyCKaeMOn OTHOCUTENBLHOW NOrpeLHocTy, %;
V — CKOpPOCTb MOTOKa, M/C;

¢ Ons pacxogomepos c [ Ha 6a3e yyacTka gencTtsytowero TpybonpoBo-
aa wnm ¢ MM, nrotoBneHHsIM 6e3 nmueHsum AO «B3JTET», npu noeBepke
Ha WUMUTaLMOHHON MOBEPOYHOM YCTAHOBKE, MPU TUMOBOM MOHTaXe U yC-
NOBUSAIX SKCMNyaTauum, YkasaHHbIX B HACTOSILLEM PYKOBOACTBE:

O0=415+ %j — NPV O4HONYy4YEeBOM 30HOMPOBaHUY,
%

0=40,7+ %j — Mpuv ABYXIy4eBOM 30HANPOBaHWY;
%

60=1404+

0,075 j
——— | — NpK YeTbIpeEXy4eBOM 30HANPOBAHWUM,
Y

NMPUMEYAHUA.

1. MNepBuyHbIM NpeobpasoBaTenb pacxoga — 3TO U3MEPUTENBHbBIN Y4aCTOK C
yCTaHOBMEHHbIMM Ha HeM [MOA. M3ameputenbHbIn y4acToK — 3TO OTPE30K
TpyObl, NpeaHa3Ha4YeHHbIM ANns yCcTaHoBKM [1OA.

2. TNoBOM MOHTaX — MOHTaX, BbIMNOSIHEHHbIA C cObntoaeHemM TpeboBaHMNn,
npvBedeHHbIX B [AOKyMeHTe «Pacxogomep-cyeTuvK yrbTpasByKOBOW
«B3NET MP». WUcnonHenus YPCB-5xx u. WHCTPYKUMA MO MOHTaxy»
B12.00-00.00 UM (tabn.A.1 lMpunoxerus A).
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B cnyyae ucnonb3oBaHus pacxogomMepa Ans uenen KoMMep4ecKoro
yyeTa B yCrnoBuax paboTbl, OTNMYAOLWMXCA OT YKa3aHHbIX B 3KcrnyaTta-
LUMOHHOM OOKYMEHTauuM (HETUMOBOW MOHTaMX, COKpaLUeHHasa OAnvHa npsa-
MOJSIMHEMHbIX yYacTkoB A0 1 nocne [, nHon Bua rugpaBfiMMecKoro co-
NPOTUBIEHMS U T. A.), Npegenbl 4onyCKaeMon OTHOCUTENbHOW MnorpeLu-
HOCTM usaMepeHu pacxopa (obbema) moryT ObiTb onpeneneHbl no pe-
3ynbTaTam pas3paboTkm METOOMKM U3MEPEHWUI NPU AaHHbIX YCIOBUSIX pa-
6oTbl pacxogomepa. Metoauka mamepeHun paspabatbiBaeTca n yTBep-
XOaeTcs no oTAesNlbHOMY 3aKaay.

1.3.2. Ana gByxry4eBOM CXeMbl 30HOMPOBaHWUA MOTOKa AOMYyCKalTCH OTKNO-

HEHUS OT TWUMNOBONO MOHTaXa: COKpalleHHble ASMHbI MPAMOSTMHENHBIX
y4acCTKOB, KOTOpble npvBefeHbl B Tabn. A2 lMpunoxeHns A MHCTPYKLUmM
MO MOHTaXy.

Mpenenbl aonyckaemMoln NOrpeLlHoCcT B 3TOM Cllydae He MpeBbllla-
0T 3HAYEHUI, onpeaensieMbIx No opmyre

S = i(l,4 +%j .
\Y

Ansa OByxrny4deBOW U YETbIPEXITYYEBOW CXEM 30HOMPOBAHUS MOTOKA
[A0MYCKalTCA OTKIIOHEHMsT OT TUMOBOIO MOHTaxa: ycTaHoBka nap MN3A no
avameTpy.

Mpenensl gonyckaeMon NOrpeLlHOCT B 3TOM Crlydae He npeBbllla-
0T 3HaYeHWNn, onpeaensemMblx No popmyne:

¢ Ons pacxogoMepoB C nepBudHbIM Npeobpasosartenem pacxoga (1), mns-

rotoBneHHbiM AO «B3JIET» mnun no ero nuueH3um, npy noBepke Ha npo-
NIMBHOW YCTaHOBKE W Npuv NoBepKe Ha UMUTALMOHHOW MOBEPOYHOM YC-
TaHoBke pacxogomepos ¢ [ DN > 300 mm:

d= 1(0,8 + O—lj — Npv ABYXIy4EBOM 30HOUPOBaHUY;
v

o= 1(0,6 +O—1j — NPV YeTbIipexsly4eBOM 30HOMPOBaHUM,
%

¢ ns pacxogomepoB c [N Ha Gase yyacTka AencTeyroLero Tpy6onposo-

1.3.3.

1.3.4.

aa wnm ¢ MM, nrotoBneHHbIM 6e3 nmueHsum AO «B3JTET», npu noBepke
Ha MMUTALMOHHOW MOBEPOYHON YCTaHOBKE:

o= 1(1,2 + %) — Npun ABYXIy4EeBOM 30HAMPOBaHWY;
v

0= i(O,S +%) — MNPV YeTbIpEXITy4eBOM 30HOPOBaHUM,
v

Mpenensl gonyckaeMon OTHOCUTESNbHOW MOrPELLUHOCTU U3MEPEHUs] Bpe-
MeHM paboTbl B pa3nnyHbIX pexmnmMax He npesbiwatoT + 0,1 %.

N3meputenbHbIM y4acTkoM, m3rotoBneHHsiIM AO "BaneT" unm no ero nu-
LeH3nn, ABNAeTca y4acTok TpybonpoBoga, B TOM yucrie, AeUCTBYHOLLE-
ro, onpefeneHne napameTpoB KOTOPOro W MOCMEAYHLUMA MOHTaX Ha
HeEM pacxogomepa BbinonHaeTca crneupanuctamm AO "BaneT" wnm cne-
unanmctamu, nuueHsnposaHHbiMm AO "B3aneT", B cOOTBETCTBMM C Tpebo-
BaHUSIMMN MHCTPYKUMM o MoHTaxy B12.00-00.00 M.
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1.4. CocTtaB

1.4.1. CocTtaB pacxogomepa npuv noctaBke — B COOTBETCTBMM C Tabn.3.

Tabnuua 3
HavmeHoBaHve 1 ycnoBHble 0603Ha4YeHMs Kon-Bo MprmeyaHne

1. BTOpuyHbI M3MepuTenbHbIN Npeobpa3oBarternb 1 MpumevaHue 1
2. NpeobpasoBaTenb 3NEKTPOaKyCTUYECKUN 2-8 MpumevaHmne 2
3. NameputenbHbIN y4acTok 0-4 MpumevaHue 2
4. KoMnnekT MOHTaXHbIN 1 Mpumevanmne 3
5. MacnopT 1
6. OkcnnyaTauMoHHasa JOKyMeHTaums

- PYKOBOLCTBO MO 3Kcnnyatauuu, 4. |, i MNpumevaHue 4

- UIHCTPYKLMS MO MOHTaXYy

NMPUMEYAHUA.

1. Konn4ecTBo KaHanoB M3MepeHus, a TakKXe KONnM4ecTBO CEPBUCHBLIX MO-
AyrIen BHELLHUX CBA3EN — MO 3aKasy.

2. KonnyectBo 1 TUN — No 3akasy.

3. lNpwn TMnoBon noctaBke anuHa kabensa BI1-M3A — 10 m (2x10 m Ha ka-
Harn). BoamoxHa noctaeka kabenewn ByxTon.

4. 3KcnnyaTtaumMoHHasa OOKYMEHTaumsa U KapTbl 3aKka3a Ha JaHHoe usgenve u
ApYryto Npoaykumo, Bbinyckaemyto cmpmon «B3J1ET», pasmelleHbl Ha
cavte no agpecy www.vzljot.ru.

Tam Xe pasmelleH nakeT nporpamm «YHumBepcarsbHbIA NPOCMOTp-
LLUMK», BKIOYaKOLWMA B CBOW COCTaB WHCTPYMEHTasIbHYK0 Mporpammy
«Monutop B3JIET-MP (YPCB-5xx u)» ans paboTbl ¢ npuGopom no no-
cneposaTernbHbIM MHTEpdencam RS-232, RS-485 mn nHtepdency Ether-
net.

1.4.2. lNo 3aKka3y MOXeT MOCTaBNATLCA:
- UICTOYHUK BTOpUYHOrO nutanmsa ot cetn 220 B 50 My (Mpunoxerve ).
- YCTPOUCTBO cornacytowee (cm. n.1.6.3);
- BNOK KOMMyTaLUMN UM YCTPOMUCTBO KOMMYTaLUMOHHOE (M. N.1.6.4.4).

[ns nuTaHua B3pbIBO3ALUMLLIEHHOTO MCMOSMHEHUST pacxogomepa oT
cetn 220 B 50 'y noctaBnsieTCca NCTOYHUK BTOPUYHOro nutaHus «B3J1ET
MBI» ncnonHenus VIBIM-24.24 (puc.[.4 Mpunoxenusa [).
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1.5. YcTponcteo n paboTa

1.5.1. MpuHUKMN paboTbl

1.5.1.1. o npuvHUMNy paboTbl pacxo4oMep OTHOCUTCS K BPEMSI-UMMYIIbCHBLIM
yrnbTpa3ByKOBbIM pacxogomepaM, paboTa KOTOpbIX OCHOBaHa Ha usMme-
PEHMN Pa3HOCTN BPEMEH NMPOXoXaeHus ynbTpassykoBoro curHana (Y3C)
npyY pacnpocTpaHEHUN Mo 1 NPOTMB MOTOKA XUAKOCTU B TpybGonpoBoae.

OcCobeHHOCTbIO yNbTPa3BYKOBOrO pacxogomMepa Takoro Tvna fABnsg-
eTCA NonepemMeHHasi nogaya dreKTPUYECKNX 30HAMPYIOLLIMX UMMYTbCOB,
reHepupyeMbix Bl1, Ha npeobpasosatenu MN3A1 n MNGA2 (puc.1).

| |
BN

Puc. 1. Cxema npoxoxaeHus Y3C.

Y3C, usnyyaembii ogHum [OA, npoxoauT yepes ABWXKYLLYHOCH MO
TpybonpoBoay XuakocTb U BocnpuHumaeTtcs apyrum M3A. Mpu gBwke-
HUWN >KUOKOCTU MPOUCXOLUT CHOC YNbTPa3BYKOBOW BOJSHbI, KOTOPbLIA Npu-
BOOUT K M3MEHEHMI0 BpeMeHu pacrnpocTpaHeHust Y3C: Mo noToKy XuaKo-
ctn (o1 M3A1 k MNSA2) BpeMa NPOXOXOEHUs] YMeHbLUaeTcs, a NpoTuB
notoka (ot NM3A2 k N3A1) - Bo3pacTaeT. Pa3HOCTb BpeMeH Npoxoxae-
Hus Y3C yepes XKuaKoCTb Mo 1 NPOTMB MOTOKa MPOMNopLUMOHarnbHa CKOpo-
CTM NOTOKa V W, criegoBaTtenbHo, obbemHomy pacxoay Q.

LincopoBon crnocob obpabotku npuHumaembix MOA curHanos obec-
neymBaeT ycTomdmByto paboTy B YCMOBUSX MOMEX, a Takke ynpoliaeT
HaCTPOVKy pacxogomMepa npu BBoAE B IKCMniyaTaumio.

1.5.1.2. CKOpOCTb XWAOKOCTKW, YCpeAHeHHas BOOSb YrbTPa3BYKOBOro fyya, on-
penenseTca Kak:

C2

Vve——— (T, = Tryy) —dT,
2D tgo (e~ Tn) =dTo),
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1.5.1.3.

roe C - CKopocTb pacnpocTpaHeHus Y3C B HEMOABWKHOW XUOKOCTY;
D - BHyTpeHHW anameTp TpybonpoBoaa;

0 - yron mexagy Hanpasrnenvem pacnpoctpaHeHns Y3C 1 nnocko-
CTbl0, NEepNeHaVKYNsipHON ocn Tpybonpoeoaa;

Tt ,Thz - NOMHOE BpeMsi NPOXOXAEHUS CUrHana rno KaHany nsmepe-
Hus (BI1, kabenun cBasm, oba [MOA, XnOKOCTb) Mpu pacnpocTpaHeHUn
Y3C no 1 npoTuB NOTOKa COOTBETCTBEHHO;

dT, - pa3HOCTb BpPEMEH MPOXOXAEHWS CUrHana npu HEMOABMKHON
KMOKOCTU (CMELLieHMe Hyns pacxogomepa);

N - KO3(PPULMEHT, 3aBUCALLMA OT cXembl ycTaHoBKM [OA (puc.2):
n=1 - npu yctaHoBke MOA no Z-cxeme nnun B U-KOreHo;
n=2 - npu yctaHoBke N3A rno V-cxewme.

3HayeHVe pacxoa BbIMUCNSETCH B COOTBETCTBUU C BblpaXKeHUEM:

rae Kr = Vgp/V — ruapoanHammHecknin KoadULIMEHT.
M'mopoanHaMmmyeckmin kKoadpdurumeHT npeactaBnseT cobon oTHoLle-
HME CpegHen CKOPOCTM MOTOKa XMOKOCTU B TpybonpoBoge K CKOPOCTU
NMOTOKa >XMUOKOCTU V, YCPEeAHEHHOW BAOMb YnbTpa3BykoBoro ny4va. OH
BbIUMCNSAETCS HA OCHOBE BBEAEHHbIX 3HAYEHWUM LLEPOXOBATOCTU CTEHOK
TpybonpoBoaa, BSA3KOCTU KOHTPOSIMPYEMOW >KUOKOCTW, BHYTPEHHErO
AvameTtpa TpybonpoBoaa, M3MepPEHHOro 3Ha4YeHs CKOPOCTU NOTOKa.

O6bem xugkoctn V 3a mHTepBan BpemeHu T onpegensieTcsa B Co-
OTBETCTBUN C POPMYTION:

v='TfQ(t)°dt.

N3meHeHre ckopocTu pacnpocTpaHeHus Y3C B paboyen XuakocTu,
CBSI3aHHOE C U3MEHEeHVeM TemnepaTypbl, AaBNeHUs Wunm coctaBa Xua-
KOCTW, BBUOY HEM3MEHHOW OSIMHbI aKyCTUYECKOro TpakTa, yuYuTbiIBaeTCH B
npubope nyTem onpeneneHusi noslyCyMmbl BpeMeHu npoxoxagenua Y3C
paccTtoanma mexay MN3A no n npotms notoka X'T:

_T1+T2
—2 )

=T

B pacxogomepe AOBYXIly4eBOro WCMOSIHEHWS, MOCTPOEHHOro Ha 6Gase
ABYXKaHanbHOro mameputensi, Ha oguH Tpydonposog (MY) yctaHasnu-
BatoTcs Ase napbl M3A. Npn 3TOM U3MepeHne pacxoga no Kaxagomy ny-
4y BedeTCHa He3aBMCUMO, a U3MEpPEHHOE 3HaYeHve pacxoga B Tpybonpo-
BOJE BbluMCNSETCH MO hopmyne

Q=W;-Q1+W5-Qy,
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roe W;=W,=0,5 — BecoBble k03(pduumeHTbl ons kaxagon napbl MOA
(kaxkgoro nyya);

Q1, Q2 — pacxopn, UamepeHHbIn Nno ny4vy 1 1 nyyy 2 cOOTBETCTBEHHO.

B pacxogomepe 4eTbipexry4eBOro WCMOSHEHUs!, MOCTPOEHHOTO Ha
6ase yeTblpexkaHanbHOro U3MepuTens, Ha oauH TpybonpoBoa ycTaHaB-
nuBaloTCA YeTblpe napbl AaTymkoB. [Npyu 3TOM M3MepeHue pacxopa Mo
Kaxxgomy Nnyyy BeAeTCsl He3aBUCMMO, a U3MEPEHHOE 3HayeHne pacxopa
B TpyGonpoBoAe BbluMcnsieTcst o dopmyne

Q=W;-Q1+W5-Q+W3-Q3+Wy-Qq,

roe W;=W,=0,1382; W,=W,;=0,3618 (npun pasmewieHmnm NMNSA no xop-
AaM B COOTBETCTBUMN C MHCTPYKUMEN MO MOHTaXY).

1.5.1.4. 3HayeHve pacxoga onpenensieTca npv BbINOSHEHUN YCIOBUS:

1.5.1.5.

Qorc < Q,

rae Qo — MVUHUMANbHOE 3HAYEHVe pacxoda (HIKHsIS oTceuka), Mo/Y;
Q — TekylLiee 3HayeHre pacxoga, M/u.

PekomeHaoyemoe 3HayeHue HWKHEW OTCEYKM COOTBETCTBYET CKOpO-
ctu notoka 0,035 m/c.

Ecnun BeinonHaeTtca ycnosme Q < Qore, TO B pacxogomepe nsmepex-
HOe 3HadeHVe pacxoda MpupaBHMBAETCA HyIHO, MpekpallaeTcs Hakorm-
neHve obbema, Bblgaya UMMyfbCOB Ha YHMBEPCASibHOM BbIXOA4E, a TOK
Ha BbIXO4E CTAHOBUTCH PaBHbIM HWKHEMY 3HAYEHUIO AuanasoHa.

Mpy BbINONHEHUM ycnoBus Q > Qnax (A€ Qmax COOTBETCTBYET CKO-
poctn notoka 10,6 m/c) nuamepeHve pacxoga npoAoSPKaeTCHd, HO npe-
KpallaeTcsa HakonmeHve 1 apxvBrvpoBaHue obbema, Bblgada UMnynbCcoB
Ha YHMBepcarbHOM BbIXO4Ee, a TOK Ha BbIXOO4E CTaHOBUTCH paBHbIM
BEpXHEMY 3HAYEHUO AnanasoHa.

HaknagHble [MOA ycTaHaBnMBalOTCA Ha HapyxHyto cTteHky WY 6es
BCKpbITUSt TpybonpoBoaa, BpesHble NOA — B oTBepcTust B CTeHKax LY.

M3A moryT yctaHaBnuBaTbCsi Ha TpyOoOnNpoBOA Mo crefyowmM cxe-
Mam (pwvc.2):

Z-cxema — [1OA pasmelaloTcs Ha NPOTUBOMOSIOXKHBLIX CTeHkax LY B
NrockocTn, npoxoasuwen Boonb ocu NY (ycTtaHoBKa «Mo OuameTpy»)
nmbo napannensHo ocn LY (yctaHoBKa «no xopae» — TONbKO Bpe3Hble
M3A); npu atom curHan ot ogHoro MOA kK gpyromy npoxogut 6e3 oTpa-
XeHus OT BHYTpeHHen nosepxHoctn Y,

V-cxema — [MOA ycTaHaBnvMBarTCs BOOMb OOHOW CTEHKM MUY B nnocko-
CTW, npoxoasiien Boonb ocu NY; npu atom curHan ot ogHoro M3A no-
nagaeTt K Apyromy rocrie oTpaXeHus OT BHyTpeHHen noBepxHoctu LY
(Mpy ogmHakoBOM 3Ha4veHun yrna 6 Y3C npoxoaut B ABa pasa 60nbLumin
nyTb, YEM Npu Z-cxeme);

B U-o6pasHbii Y (tuna U-koneHo) — BpesHble MOA pasmewiarotcs B
TOopuax npsMoro otpeska WY; npu 3TOM curHam pacnpocTpaHsieTcs
BOOJIb OCY MOTOKA.
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NnaA NnaA YnbTpassykoBom
nyy

YnbTpa3BykoBOn / YnbTpasByKkoBOW /
nyy ny4

a) no Z-cxeme ©) no V-cxeme B) B Y Tuna U-koneHo

Puc. 2. Cxembl yctaHoBkM [OA Ha TpybonpoBoae.

MpoaonbHbIA yron yctaHoBKU Bpe3Hbix [MOA B npsamonuHenHbin NY
(yron mexagy ocbto BpesHoro M3A n NnocKOCTbI, NeprneHanKynsipHOn
ocu TpybonpoBoga) MOXET nexaTb B Avana3oHe ot 20° go 70°, peko-
MeHOyemoe 3HayeHune paBHo ~ 45°. [pn DN > 2000 guanasoH gonyctu-
MbIX 3HA4YeHUA NPOAOSILHOrO yrrna ycTaHOBKM BpesHbiX [MOA onpepens-
eTCs XxapakTepucTkammn obbekTa pasmelueHus 1.

1.5.1.6. 3oHOMpoBaHMe MOTOKa XUOKOCTU MOXET NPOU3BOAUTLCA OOHUM, ABYMS
Unn YeTbipbMsA Nyvamm (puc.3).

N3Al N3A1.2 MN3Al1l N3A1.1 N3A22

N3A1.1 N3Al.2

‘

%

NaA2 NaA22 M3A2.1 NaA2.1 M3A12 N3A4.1  N3A42
a) 6) B) r)

a) o4HONy4YeBOE 30HAMPOBAHME MO ANAMETPY;

0) aByxny4yeBoe 30HAMPOBaHKE Mo xopae (ansa BpesHbix MOA);

B) ABYX/ly4eBOE 30HOMPOBAHUE MO AVAMETPY;

r) YeTbIPEXIYHYEBOE 30HAMPOBAHME MO xopae (ansa BpesHbix M3A).

Puc.3. PacnonoxeHnue nap MN3A no ceyeHuto TpybonpoBoaa npu pasnuy-
HbIX cnocobax 30HAUPOBaHUA NOTOKA XXUAKOCTM.
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Bo3moxHble BapuaHTbl ycTaHoBkM MOA ykasaHbl B Tabn.4.

Tabnuua 4
Bua 1-nyyeBoe 2-ny4vesoe 4-nyyeBoe
30HAUPOBAaHUSA
Cxema nY tuna
ycraHoskn MOA |U-koneno Z-cxema | V-cxema Z-cxeMa V-cxema | Z-cxema
PacnonoxeHnne | no ocu 1O avameT no 6 aVaMeToV* no
nap MNGA rnoToka A Py xopae A Py xopae
DN Ny <50 >50 > 150 > 400
BpesHble + + + + + +
MoA )
HaknagHbie i + + i + + )
MaA

*

— HETUMOBOW MOHTAaX

1.5.2. YcTponucrteo
CTpyKTypHasi cxeMa pacxofomepa npveefeHa Ha puc.4.

BTopuuHbIN U3MepuTenbHbIN Npeobpa3oBaTesb

UnaukaTop

Moaynb 06paboTku faHHbIX

Mnarta Bbluncnurtens

-l

KnaBuartypa

\i

KombuHupoBaHHbIN
Moaynb

A

A

\i

RS-232

RS-485

YHuBepc. BbIXoq

r—-—— - - - = = —— =+ —-—»
CepBuCHbIi Mogynb |
|__p_____”-y___]________> Buixoabl
f———— ——— —— . CepBUCHbIX
> - T T mogaynem
Moayn | Copanonwiwomyne [ [ | | | oAy
BUN 1
\i
A
Mnata nsmeputens
=24B X 2 4 4 % & 1 1
Yy v Yy vV Yyv Yy v
erosmm o EEEHEENEE
BTOPUYHOroO g ;rs ;rs g g ;rs g g
nuTaHuA clle|le]lel]llelle]l|]|e]le
T MepBu4HbIE Npeobpa3oBaTenu

~220B 50 Iy pacxona

BUIT — BCTPOEHHbIN UCTOYHUK MUTaHUS

Puc. 4. CTpykTypHas cxema 4YeTbipexKaHaribHOro pacxogomepa.
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Pacxogomep-cyetyunk ynbTpassykoBon «B3JIET MP» ucnonHeHus
YPCB-5xX Li COCTOUT U3 OAHOIO Ui HECKOSbKMX NEPBUYHBLIX Npeobpaso-
BaTenemn pacxoga u BTOPUYHOIO U3MepUTEnbHOro npeobpasosaTens.

MepBunuHBLIM NpeobpasoBaTenb pacxoga npeacraBnseT cobon cne-
UManbHO W3rOTOBSIEHHBI M3MEPUTESNbHBIA Yy4acToK (OTpe3oK Tpybbl C
npucnocobnenamm ona yctaHosku NOA n MoHTaxa B Tpybonposoa) ¢
YCTaHOBSEHHbIMM HAa HEM OOHOW, OBYMSA WK YeTblpbMsA napamu MNM3A u3
KOMIIieKTa pacxogomepa.

Bo3moxHo ncnonb3oBatb B kadectBe WY gencreytowmn Tpybonpo-
BOA Haanexallero Ka4yectBa M COCTOSIHMA Mocne noaroToBKM ero K MOH-
Taxy [N3A.

KonnyectBo nepBuyHbIX NpeobpasoBaTenen, BXOAAWMX B COCTaB
pacxogomepa, u konumdectso nap MN3A, yctaHaBnmBaembix Ha LY, onpe-
AensaeTcsa BUOOM VCNOSHEHUsT pacxogomepa.

BTOpuyHbIN M3MepuTenbHbIM NpeobpasoBaTeflb COAEPXKUT U3MEPU-
Tenb, YNPaBNSALWMA 3NIEKTPOaKyCTUYECKMM 30HAMPOBaHMEM M obpaba-
TbiBAOLWMA U3MEPUTESbHbIE CUrHasmbl, U BbIMUCIIUTESb, BbIMOSTHAOLLUA
BTOPUYHYIO 06paboTKy u3MepuTenbHOM WHopMaumm U XpaHeHue pe-
3ynbTaTtoB M3amepeHun. OBMeH JaHHbIMKM MeXay nnatamu u3Meputens u
BbIYMCNUTENS OCYLLECTBNAETCHA NO BHyTPEeHHeMY uHTepdency RS-485.

[na obecneyeHnss BHELLHNX CBA3EWN pacxogoMepa Ha nraTe Bbluuc-
NUTENSA YCTAHOBIIEH 3NIEKTPOHHbBIA KOMOWHMPOBAHHBLIN MOAYMb YHUBEP-
canbHOro BbIXoga W nocnefoBaTesibHbIX UHTEpPdencoB RS-232 n RS-
485.

Kpome TOro, nmo 3akasy Ha nnaTy BblMUCIUTENS LOMOSIHUTESbHO
MO>HO YCTaHOBUTb A0 ABYX 3NEKTPOHHbIX CEPBUCHBLIX MOAYMEN BHELLHNX
CBSA3eun:

- OAVH 1Ny ABa 4-KaHamnbHbIX MoaynA yHMBeEpCalbHbIX BbIXOO 0B,

-OOWMH WM OBa MOAYNA TOKOBbIX BbIXOAOB (l-kaHamnbHbIX NvbO
2-KaHanbHbIX);

- Moaynb nHTepdgenca Ethernet.

B pacxogomepe ¢ aBymss 1 Oonee KaHanamm M3MEPEHWn OfuH
4-kaHanbHbI MOAYNb YHMBEPCanbHbIX BbIXOAOB YCTaHaBfMBaeTCs MO
YMOSHaHUIO.

YnpasneHve paboTton pacxogomepa M UHAUKAUUS U3MEPUTESbHOW,
YCTaHOBOYHOW, AMArHOCTUYMECKOW, apxvMBHOM WHdOpmaumm obecnedvBa-
€TCs C MOMOLLBIO KnaBmaTypbl U rpadonyecKoro XuaKoKpucTanm4eckoro
nHoukatopa (XKKW). KK obecneuvBaeT BbIBOA, YETbIPEX CTPOK anda-
BUTHO-UMdpoBor nHdopmauum npu 20 cumBonax B cTpoke. Nepuog 06-
HOBIEHUS TeKyLLen MHdopmauum Ha akpaHe YKKW cocTtasnseT 1 c.

1.5.3. YpoBHUM pocTyna

B pacxogomMepe npenycMoTpeHbl TpU ypOBHA AOCTYMNa K yCTaHOBOY-
HbIM KaJ'IM6pOBO‘-IHbIM napamMeTpam.

YpoBHU AOCTyNa OTNNYATCA COCTaBOM MHOMUMPYEMOW Ha auchnee
MHOpMaUMY,  BO3MOXHOCTSMM MO M3MEHEHUIO  YCTAHOBOYHbIX,
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KanMGpoBOYHbIX NapamMeTpoB pacxodoMepa M 0603HAYaTCA KaK pexu-
mMbl PABOTA, CEPBMC 1 HACTPOWKA.

HasHayeHue pexumos:
- HACTPOWIKA — pexuM HacTPOMKMN 1 MOBEPKM;
- CEPBUC — pexum noaroToBKM K aKCnyaTauum;
- PABOTA — aKkcnnyaTauuoHHbIN peXuM (pexxmm rnonb3oBartens).

Hanbonbwmmmn Bo3aMoxHocTsMM obnagaeT pexxum HACTPOWMKA. B
3TOM peXxvMme UHOMUMPYIOTCA BCe MapamMeTpbl M BO3MOXHa Moaudvka-
UMst BCEX YCTaHOBOYHbIX NMapamMeTpoB. HanmMeHbLnMM BO3MOXKHOCTAMM
obnapaet pexum PABOTA.

YnpaeneHnve paboTon pacxogomepa B pPasfMyHbIX pPeEXMMaxX MOXET
OCYLLECTBIATLCH C KnaBvaTypbl U OPraHM3oBaHO C MOMOLLBIO CUCTEMbI
MEHIO WU OKOH pa3HOro ypoBHA, oTobpaxaeMmbix Ha aucrnnee. [Nopsagok
yrnpaBreHus, cuctemMa VHAUKaumMn, B3auMOCBA3N MEHIO U OKOH, a Takxe
Tabnuubl NapameTpoB, WHOMUMPYEMbIX Ha Aucnnee, npuBeneHbl B
YyacTtu |l HacTosLero pykosoacTBa.

YnpaenaTb paboTon pacxogomMepa MOXHO Takxke Mo uHTepdencam
RS-232, RS-485, Ethernet.

1.5.3.2. Pexxum paboTbl 3agaeTca KoMOUHaUMen Hanmuusi / OTCYTCTBMSA 3aMblka-
HUSI C MOMOLLLIO MepeMbldeK KOHTaKTHbIX nap J3 u J4, pacrnonoXeHHbIX
Ha cy66noke 06paboTku AaHHbIX (M. puc.B.1).

CooTBeTCTBME KOMOVHaUMA pexmnmam paboTbl npuBeageHo B Tabn.5,
roe « + » — HanmMume 3amblKaHUA KOHTaKTHOM napbl, a « - » — OTCYTCTBUE

3aMblKaHUA.
Tabnuuya 5
Pexxum paboThl JEOHTaKTHaﬂ napjl 2 HasHaueHve pexuma
PABOTA - - kcnnyaTtauus
CEPBUC i + lNogrotoBka
K 3KkcnnyaTtaumm
HACTPOWKA + - Hactporika

1.5.3.3. Pexxum PABOTA — 310 pexum aKkcniyatauum pacxogomepa Ha obbekTe.

B pexvme PABOTA nonb3oBaTenb UMeeT BO3MOXHOCTb NMpocMaT-
puBathb:

a) m3mepsieMble 3HaYeHVst MapameTpoB: 0GbEeMHOro pacxoda, o6bemos,
HaKOMMEHHbIX NPY NPSIMOM M 0B6paTHOM HamnpaBfeHUM NOTOKa, a TaKkKe KX
anreGpanyeckoit CyMMbl, CKOPOCTU [BWDKEHUS KUOKOCTY;

0) cogepXMmMoe apxvMBOB W XXYpHAsoB (3a UCKIIOYEHWEM XYpHANOB perncT-
pauum U3MEHEHWN PEXNMOB 1 AENCTBUIA NONb30BaTenNs);

B) KOH(bUrypaLMoHHbIE NapameTpbl: PeXMM nepexoda NpubOopHbIX YacoB Ha
«3UMHEeE»/«NeTHee» BPEeMsi, TWMbl YCTAHOBIEHHbIX CEPBUCHLIX MOAyren
N XapaKTePUCTMKN BbIXOO0B;

r) napameTpbl paboTbl:
- NOKa3aHusi NPUBOPHBIX YaCOB;

- NnapameTpbl CBA3M Mo uHTepdencam RS-232, RS-485, Ethernet;
20



1.5.3.4.

BPeMS Havana v NPOAOIPKUTENBHOCTL HelTaTHbIX cuTyaumn (HC);
CrnoBa COCTOSIHVSA M3MEpPUTESbHBIX KaHArNoB U BbIXOLOB.

B pexumve PABEOTA nonb3oBaTenb UMEET BO3MOXHOCTb 3agaBaTb
3Ha4YeHVs 003 M BbINOMHATL NPOUEAYypY AO3MPOBaHWSA; yCTaHaBNMBaTb
napameTpbl paboTbl Mo uHTepdencam RS-232, RS-485, Ethernet: cete-
BOW agpec npubopa, CKOpOCTb paboThbl, ANUTENBLHOCTb 3a4EPXKKN, Nay3bl
nT.a.

Pexum CEPBUC — 31O pexum noaroToBKM pacxogomepa K aKcnnyaTta-
LUum Ha obbekTe.

B pexuvme CEPBWC pononHutensHo (Mo oTHOLWEHUIO K pexumy PA-
BOTA) BO3MOXHO:

npocMaTpmBaThb XXypHarnbl pPerncTpaumMm U3MEHEHUN PEXMMOB W XXypHan
JencTBUA Nonb3oBaTenNs;

npocmMaTpmBaTb U U3MEHATb:
napamMeTpbl NEPBMYHOIO NpeobpasoBaTtens pacxoaa;
napameTpbl 06paboTKM pe3ynbTaToB U3MEPEHMS;

- TEXHOJIONTMYECKMNE NapamMeTpbl;

eMHULbI U3MepeHus pacxopa (o6bema) [M/u; m/c; n/muH (M3 n)];

- TUMbl U 3HAYEHUS NAapaMeTPOB MOAYIEN BHELLHWX CBSI3EN;

B)

HACTPOVIK/ UHTEPBANbHOIO apxuBa;

nokasaHusi NPMBOPHLIX YaCOB;

peXnM nepexoaa nNpubopHbIX YaCcoB Ha «3UMHEE»/«NeTHEE» BPEMS;
NpoBOAUTb KanMbpoBKy Ha 0b6beKTe;

r) OBHYNATb CYETYMK OO BEMOB;

A) NPOBOAUTb MHMUManu3auuio npudopa;

e)

1.5.3.5.

ouMLLaTb KypHarbl (3a WCKIOYEHUEeM XypHana perMctpaumm usmeHeHuin
PEXMMOB) U apXMBbI.

B pexuve HACTPOWMKA BO3MOXHO npocMaTpmeaTth M MoauduMLMpoBaTh
BCe napameTpbl 63 UCKIoYeHs.

B pexume HACTPOWKA pornonHutenbHo K pexumam PABOTA u
CEPBWC moxeT nponsBoauTbCA:

NMoBEpKa pacxoaomepa,
O4UCTKa XypHasa nosb3oBaTernid,

- 3an1cb B NamsiTb 3aBOACKOro Homepa npubopa.
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1.5.4. BHewHue cBA3MU
1.5.4.1. MNocnepoBaTternbHble MHTEPGENCHI

MocnepoBartenbHble MHTEpdencbl RS-232, RS-485 n mHTepdenc
Ethernet nossonsaT ynpaBnsaTb NpMbOpPOM, CUUTBIBATL U3MEPUTENbHYIO,
apXUBHYIO, YCTAHOBOYHYIO U AMArHOCTUYECKYH WHpopmaumio, moandu-
UMpoBaTb YCTaHOBOYHbIE NapamMeTpbl. [ocneaoBaTeribHble MHTEPMEnChI
RS-232 n RS-485 nogaepxuatoT npotokon ModBus (RTU ModBus u
ASCIlI ModBus), npyHATLIN B Ka4eCcTBE CTaHgapTHOro B npubopax gup-
Mbl «B3JTET».

NHTepdenc RS-232 mMoxeT ucnonb3oBaTbCA ANs HEMNOCPELACTBEH-
HOW CBA3W C NepcoHarnbHbIM KoMbioTepom (MK):

- No kabento (Npu AnvHe NHWM CBA3K 0 12 Mm);
- NO TeneOHHOM NMHUM (C NOMOLLBIO TeNedOHHOro Mogema);
- NO paguokaHany (C noMoLLbo pagromMonema);

- Mo nvHuM umdopoBon cBA3n ctangapta GSM 900/1800 MIMy, ¢ nomoLubio
apgantepa cotoBou cBA3n «B3JIET AC» ncnonHenns ACCB-030.

[anbHOCTb CBA3M MO TeneOHHOW NMHWK, pafuoKaHany unuM KaHana
COTOBOW CBAA3M onpefenseTcs ux xapakTepucTukamu.

Nutepdenic RS-485 obecneumBaeT cBs3b no kabeno B rpynne u3
HECKOINbKNX abOHEHTOB, OAHUM M3 KOTOpbIX MoxeT 6biTb K, npun gnuHe
nuHum casm go 1200 m.

MogknioyeHne apgantepa coTtoBon cBsA3n ACCB-030 k uHTepdency
OOMHOYHOrO nMpubopa WM K NUHUM CBA3W rpynnbl NpMbopoB aeT BO3-
MOXHOCTb MnepegaBaTb MHGOPMaLUMIO MO KaHary COTOBOW CBS3W, B TOM
yucne n B IHTepHer.

Ncnonb3yss kaHan COTOBOW CBSA3M MOXHO Ha Gase nporpaMMHOro
komnnekca «B3JIET Cll» opraHusoBbiBaTb AUCMETYEPCKYHD CeTb A
MHOMMX OAMHOYHBIX M rPYNn NpMbOpPOB Kak OAHOTUMHBIX, TaK N Pa3HOTUM-
HbIX MO HAa3HAYEHUIO.

CkopocTb 0bmeHa no uHTepdencam RS-232 n RS-485 (ot 2400 po
19200 bopg), a Takke napamMeTpbl CBA3N yCTaHABMBAKOTCA NPOrpaMmHo.

BHUMAHUE! He donyckaemcsi 0OHO8pPeMEeHHOe UCoJib308a-
Hue uHmepgelicoe RS-232 u RS-485.

NHTepdpenc Ethernet ncnonb3yeTtcs Ang css3n Npubopos B foKarb-
HOWM CEeTK, a TakKe MOXET UCNonb3oBaTbCA ANA obmeHa JaHHbIMK Yepes
NHTepHeT mexay npubopamm noKanbHOM CeTn U yaaneHHbIM KOMMboTe-
pom (komnbtoTepamm). OBMeEH OCyLLECTBSETCS Yepes L3 fIoKarbHON
ceTn, umerLwmin cobcTtBeHHbIn (rnobanbHbin) IP-agpec. Mpn obmeHe
AaHHble ynakoBbIBalOTCS B cTek npotokonoB Ethernet / IP / UDP / TFTP
/ ModBus. lMogaepxuBaetca Takke npoTtokosnn ARP (Ethernet / ARP),
KoTopbIi ucnonb3yetcs ans onpegenenns MAC-agpeca yana no IP-
agpecy 3anpoca.
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1.5.4.2. YHuBepcarnbHble BbIXOabl

Pacxogomep B 3aBUCMMOCTM OT KONMYecTBa YCTAHOBIIEHHbLIX Cep-
BUCHBIX MOAOYINEN yHMBEpCcarnbHbIX BbIxo4oB (CM. N.1.6.1.3) MoxeT umeTtb
oT 1 00 9 ranbBaHWYeCKN pa3Bsi3aHHbIX YHUBEPCanbHbIX BbIXOOO0B.

HasHauyeHusi yHMBepcanbHbIX BbIXOAO0B, pexuMbl paboTbl, napameT-
pbl BbIXOAHbLIX CUrHaroB, a Takke OTKIoYeHUe BbIXOO4O0B 3a4arTcs Mnpo-
rPaMMHbIMU yCTaHOBKamMW. BO3MOXHble 3HaYeHUs YCTaHOBOK AN pas-
MMYHBIX PEXMMOB NpuBeaeHbl B Tabn.b.6, B.7 yactu Il HacTosiwero py-
KoBoAcCTBa.

Cxema OKOHEYHOro kackaga BbIXOAOB W OnvcaHve ero paboTbl Npu-
BeaeHo B [Npunoxenmm b.

e B yacTtoTHOM pexume paboTbl HA OTKPLITHIM BbIXO4 BblaeTca UMMybC-
Has nocrnenoBaTeNnbHOCTb TUMNa «MeaHap» CO CKBaXXHOCTbIO 2, YacToTa
clnefoBaHMA KOTOPOW MporopuvoHarnbHa TeKkyLleMy 3Ha4YeHuo pacxoaa.
Bo3amoxxHO MaclitabvpoBaHve paboTbl YaCTOTHOroO BbIXoda nyTemM Mnpo-
rPaMMHOM YCTaHOBKWN 3HAYEHMS MaKCUMarbHOW YacToTbl paboThl BbIXoaa
Fuake, KO3dduumeHTa npeobpasoBaHus Bbixoga KP, a Takke HWKHero
Qun ¥ BepxHero Qg MOPOroBbIX 3HAYEHWUN pacxoda, COOTBETCTBYHOLLMX
yactote 0y n Fyake HA Bbixogae. MakcumanbHO BO3MOXHOE 3HayeHue
Fuake — 3000 .

e B umnynbcHom pexumve paboTbl HA OTKPLITHIN BbIXOA, KaXOYK CEKyHOy
BblJaeTCsa Mayka MMNynbCOB, KONMYECTBO KOTOPbIX C y4eTOM Beca VM-
nynbca K, cooTBeTcTByeT 3HauyeHuio obbema, M3MepeHHOMy 3a npenbl-
Aywyto cekyHay. MakcumanbHO BO3MOXHasi YactoTa crieoBaHus UM-
nyrnbCoOB B nadvke (Tuna «MeaHgp» co CKBaXkHoCTbio 2) — 500 Iu.

e [1na npaBurbHOM paboTbl yHMBEPCAlbHbIX BbIXOOOB B pacxogomepe
npegycMoTpeHa npoueaypa aBToOMaTMYECKOro pacyeta koadduumeHTa
KP (vmn/M°, uMn/n) B YyacTOTHOM pexume u Beca umnynbca K, (M>/umn,
n/vMn) B MUMMyIbCHOM peXuMe.

PacueTt KP npousBoautcsa no 3agaHHbIM nofib3oBaTenem 3Ha4YeHUsIm
Qgn M Qun N MakcMManbHOMY 3HAYEHUIO YacToTbl Fyake, pacyet K, — no
3agaHHbIM Qg Y ANUTENBbHOCTU BbIXOAHBLIX UMMYIbLCOB T B AuanasoHe OT
1 go 500 mc.

e B normyeckom pexvmMe Ha BbIXo4e Hanuumo cobbiTua (Mnm ero onpeae-
NEHHOMY COCTOSIHMIO) COOTBETCTBYET OOMH YPOBEHb 3IIEKTPUHECKOrO
curHana, a OTCyTCTBUIO COObITMS (AN MHOMY €ro COCTOSHUKO) — LpYrou
YpOBEHb CUrHana.

[MporpamMmHO Ana BbiIxo4a B fIOrMH4ECKOM peXmnme YCTaHOBKOMW 3Ha-
YeHNs1 BbICOKMW I HU3KUW 3a0aeTCA akTUBHbIN ypoBeHb curHana (Ak-
TUB. Yp.), T.€. YPOBEHb CUrHana, COOTBETCTBYIOLLMA HANNYMIO COBLITUS.
OneKTpmdeckne napameTpbl YpOBHEN cUrHana ykasaHbl B [punoxeHun b.

Mpn HeobxoamMocTn MoXeT ObiTb Has3HayeHo cpabaTbiBaHWE BbIXO-
[a B JIOTMHECKOM peXume Mo 3ajaHHOMy 3HaueHuio BepxHen (Q>Qg,)
nnm HkHen (Q<Q,y) YCTaBKM Mo pacxoay.

e [1py NpoBeaeHUn 0O3MPOBaAHMA NMapameTpbl CUrHana, nocTynarLwero Ha
BbIXOZ, ONPeAenstTCa PeXnMoM paboTbl (MMMYNbCHBIA UK NOrMYEeCKNI)
YHMBEpCanbHOro Bbixoaa.
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Ecnu yHuBepcanbHbii BbIXxo4 paboTaeT B UMMYSbCHOM pPeEXuMME U
Ans Hero 3agaHo HasHadveHue Mapam. <Umn. o3 x>, TO0 NO0 OKOHYaHWUIO
A03UPOBaHUS Ha BbIXO, BblgaeTCca OAWH UMMYbC 3a4aHHON ANUTENbHO-
CTW.

Ecnu yHI/IBepCGJ'IbeIIZ BbIX0 pa60TaeT B JNIOrTM4ECKOM pexunme, TO
YpOBEHb CUrHasia Ha BbiXxoAe U3IMEeHAETCA B MOMEHT Ha4alla 1 B MOMEHT
OKOH4YaHuMA O003NpOBaHAUA.

BHUMAHME! Tpn paboTe pacxogomepa B COCTaBe TEMNOCYETYM-
koB «B3JIET TCP-M» pekomeHaoyeTca mucronb3oBaTb UMMYIbCHLIA pe-
XXMM paboTbl COOTBETCTBYIOLLEIO YHMBEPCanbHOro Bbixoa.

1.5.4.3. TokoBble BbIXOAbI

TokoBble BbIxoAbl MOryT OblTb peanu3oBaHbl C MOMOLLLK OLHOMo
nmMbo 2-X CepBUCHBIX MOAYMen TOKOBbIX BbIXOAOB (1-KaHanbHbIX WK
2-KaHanbHbIX).

HasHaueHnve 1 napameTpbl paboTbl TOKOBbLIX BbIXOOO0B Ha 6a3e cep-
BMCHbIX MOAYNel yCTaHaBNMBaOTCA NPorpaMmHo. Bo3aMoxHble 3HauYeHus
yCTaHOBOK nNpuBeneHbl B Tabn.b.6, 5.7 yactu Il HacToslero pykoso-
AcTBa.

[anbBaHWYeCKN pasBsi3aHHble TOKOBbIE BbIXOObl CEPBUCHBLIX MOAY-
nen moryT pabotatb B 04HOM 13 Tpex auana3oHoB: (0-5) MA, (0-20) MA
unm (4-20) MA.

HomunHanbHas ctatundeckas XapaKTepunCcTuka TOKOBOIo BbiXxoaa

Qv = Qun +(Qgn _QHH)'M1

IMaKC - IMl/IH

roe Qy — U3MepeHHoe 3HaueHre pacxoga (M>/4; M°/c; N/MUH);

Q.n — 3a[aHHOE 3HAYEHVMe HIKHErO Mopora No TOKOBOMY BbIXOAY,
COOTBETCTBYIOLLEE |y, MY, M/C; I/MUH;

Qsn — 3aQaHHOe 3HaveHwe BepxHero nopora rno TOKOBOMY BbIxoay,
3 3
COOTBETCTBYHOLWLEE lyare, M/Y; M/C; N/MUH;

lsx — 3HAYEHVE BbLIXOOQHOIO TOKOBOIMO CUrHama, COOTBETCTBYHOLLee
M3MEepPEHHOMY 3HaueHuo pacxona, MA;

Iy — MMHMMArbHOE 3HadeHve auanasoHa paboTbl TOKOBOroO Bbixo4a
(0 unn 4), MA;

lwake — MAKCUMarnbHoOe 3HayeHne aunanasoHa paboTbl TOKOBOIO BbIXO-
Aaa (5 unm 20), MA.

TokoBbIM BbIxo4 B AuanasoHax pabotbl (0-20) MA wnn (4-20) MA
MOXeT paboTaTb Ha Harpysky conpoTvsnenvem 0o 1 kOm, B Avana3oHe
(0-5) MA — po 2,5 kOm.

[onyctimas anvHa kabens cBs3u Mo TOKOBbLIM BbIXo4am onpeaens-
eTCsi COMPOTMBIEHNEM JIMHAN CBSI3M U BXOLHLIM COMPOTUBIIEHMEM MPU-
eMHVKa TokoBOro curHana. Cymma conpoOTUBIIEHWA He AOKHA NpeBbl-
LaTb YKa3aHHOTO COMPOTMBIEHUST HArpy3Ku.
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1.5.5. Peructpauus pesynbtaTtoB

1.5.5.1.

1.5.5.2.

Pe3yJ'IbTaTbI |/|3mepeH|/||7| N BbIYUCIIEHUA 1O KaXXOoMy KaHally 3anncbiBa-
IOTCA BO BHYTPEHHUE apXuBbl: YacoBOW, CyTO‘-IHbIIZ, MECSIYHbIN, UHTEP-
BanbHbIA U apxmB gosatopa.

YacoBoW, CYTOYHbIN U MECHAYHbIN apxvBbl 3aMOSfHAKTCA OTAENbHO
AN KaXXOoro KaHana v Bce apxXvmBbl UMEKOT OANHAKOBYIO CTPYKTYPY.

[nyBuHa apx1MBOB COCTaBNAET:
YacoBoro — 1440 3anvcen (NpeablayLmxX Yacos);
cyToyHoro — 60 3anucewn (NpeablayLWmX CYTOK);
Mecs4Horo — 48 3anucen (NpeablayLwmx mecsues);

nHTepBanbHoro — 14400 3anucen (NpeablayLwmnx MHTEpPBArioB apXxuBMpo-
BaHUs).

OnNuUTensHOCTL MHTEpBana apxvMBMPOBaHMA WHTEPBANbHOMO apxvBa
MOXET yCTaHaBNMBaTbCs B npegenax ot 5 ¢ 4o 120 MuH.

B ogHoM 3anvcy orKCHpyoTCa 3HaYeHUsa crneayoLwmx napameTpos:
V+ — cyMMapHbIn 06beM npu NPsiMOM HanpaBfeHnn NoToKa 3a MHTepBarn
apxviBUpoBaHust, M° (1);
V- — cyMMapHbIn 06bemM npu o6paTHOM HanpaefeHUn NOoTOKa 3a WHTep-
Bas apxvBMpPoBaHus, M° (1);
XV — cymMMapHbii 06bEM C y4eTOM HanpaBfieHMs MOTOKa 3a MHTepBar
apxXvBNpPOBaHuS, M> (n);
Tnp — BpemMsa NpocTosi, C — B YAaCOBOM apxuBe, Yac:MWH — B CYTOYHOM U
MECSAYHOM apxvBax; B MHTEpPBanbHOM apxmBe Tnp He dukcupyeTcs.

Kpome Toro, B apxuBax MHOrosly4eBoro npmbopa B Buae CrnoBeCHOM
3anucu coukerpyeTca nponaganve Y3C B nyye (nydax).

MHOovKauma 3HavyeHn apxvBupyeMbIX NapaMeTpoB COMpOBOXOaeTcH
0003HaYeHEM MHTEpPBAa apXMBUPOBaHUS:

AaTtbl U Yaca — ANs YacoBOro apxvBa;
AaTtbl — AN CYTOYHOIO apxvBa;
Mecsila 1 roga — Anst MeCsIYHOro apxmBea;

Aatbl 1 BpeMeHM OKOHYaHUA MHTepBaria apxmBunpoBaHWA — ONA UHTEp-
BaJIbHOro apxmBa.

Ana kaxgoro apxvBa npeaycMoTpeHa npoueaypa novcka Tpebye-
MO apXUBHOW 3aruncu.

ApxuB [03aTopa npeaHasHayeH ANa 3anuMcy napameTpoB Mo pesyrbTa-
Tam [03MpPOBaHUA U MOXET codepaTb A0 512 3anucelt Ha KaHan. Kax-
[as 3aniCb COOEPKUT:

AaTy 1 BpeMsi Havana 403MpOBaHus;
V3 — 3afjaHHOe 3HayeHe [03bl, M° (n);

V[ — OTMEpEHHOe 3HaueHve A03bl, M° (1);

Ta — Bpems Habopa 03k, C;

AaTy 1 Bpemsi OKOH4YaHust Habopa Ao03bl;

Qcp — cpeoHui oGbEMHbIM pacxod B Mpouecce A03VMpPOBaHMS, M3y
(1/MuR).
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1.5.5.3.

i3MeHeHVe 3HayYyeHUM YyCTaHOBOYHbIX MapamMeTpoB (PUKCUPYIOTCA B XYyp-
Hane nonb3oBaTtend, KoTopbln MoXeT copgepxatb Ao 1000 sanucen. B
XypHane ukecupyeTca:

- faTa v Bpemsa npousBeneHHon Mogudvkauum,

HanuMeHoBaHVe MoanULIMPYEMOro NnapameTpa;

- 3HaYeHVie NapamMeTpa 40 MoauduKaLuK;

- 3HaYeHre napameTpa nocrie MoaudVKaLum;

1.5.5.4.

NOpPSIAKOBbLIA HOMEP 3arnucu.

N3meHeHre pexuma paboTbl npubopa OUKCUMPYETCA B XKypHane pexu-
MOB, KOTOPbIN MOXET cogepxaTb Ao 512 sanucen.

B >xypHane pexvmoB dukcupyeTcs:
NOpPSsIAKOBbLIV HOMEpP 3anucy;
HavMeHOBaHWe YCTaHOBMIEHHOIO pexuma paboTtbl npubopa;

- gaTta n spemMa YyCTaHOBKU pexmnma.

1.5.5.5.

HewTaTHble cutyaumm n oTkasbl, BO3HUKaKOLWME B npouecce paboTbl pac-
xogomepa, PUKCUPYTCA COOTBETCTBEHHO B XXypHanax HewTaTHbIX Cu-
Tyauuin usmMepuTernbHbIX KaHasroB, XypHane HelwTaTHbIX CUTyauun auc-
KpeTHbIX (YHMBepcarnbHbIX U TOKOBbIX) BbIXOO4OB W XypHane OTKa30B.
KypHanbl HewTaTHbIX cuTyauun MOryT cogepxatb [0 512 3anuvcen,
XypHan oTkasoB — o 60 3anucen.

B XypHanax HewlTaTHbIX CUTyaumn OUKCUpyeTcs:
nopsaKOBbIA HOMEP 3anucy;
HaVMeHOBaHWe HelTaTHOW cutyauuu;

- garta n Bpemsi Hayana HC;

- anutenbHocTb HC (4ackl, MUHYTbI, CeKyHAabl);

- gaTa 1 Bpems okoH4aHus HC.

B >XypHane oTka3oB hukcupyeTcs:
NOpPSsIAKOBbLIA HOMEpP 3anucy;
HauMeHOBaHWe 0TKasa;

AaTa v BpeMs HacTynreHns oTkasa.
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1.6. CocTaBHbIe yacTn usgenus

1.6.1. BTOpM4YHbIN N3MepuUTenbHbIM Npeobpa3oBaTterb

1.6.1.1.

1.6.1.2.

®PyHkumm Bl

BTopuuHbIn n3mepuTenbHbIi NpeobpasoBatenb nNpeacTaBnseT Co-
6o MUKPOMPOLECCOPHBIN  U3MEPUTESIBHO-BBIYUCIUTENbHBIN BrOK  MO-
AYNbHOW KOHCTPYKUMM, BbIMOMHAOLMA creaytowme dyHKLMK:
30HOMPOBaHWE MOTOKa, NpueM u o6paboTKy CUrHaroB, MOSTyYEHHbIX OT
M3A;
onpeaeneHve 3HadeHnn n3mepsieMbiX NapamMmeTpoB;
apXvBUPOBaHME M XpaHEHVE B SHEProOHE3aBUCUMOWN NaMAaTU pe3yrnbTaToB
N3MEPEHUIA N BbIYMCIIEHUIA, YCTAHOBOYHbLIX NapaMeTpoB U T.1.;

BbIBO4, W3MEPUTENbHOW, apXVMBHOW, AMArHOCTMYECKOM WU YCTaHOBOYHOM
nHpopmaumm Ha aucnnen XKW u yepes nHtepdpencbl RS-232, RS-485,
Ethernet;

BbIBOJ, M3MEPUTENbHON MHpOPMaLMM Yepes yYHMBepcarnbHble W unm TOKo-
Bbl€ BbIXOAb;

aBTOMATMYECKUA KOHTPOSlb W MHOUKAUMIO HanuMuusi HeucnpaBHOCTEN W
HeLITaTHbIX CUTyauun B pacxooMepe;

3alUMTy OT HEeCaHKUMOHMPOBAHHOIO AO0CTYNa K apXVBHbIM U yCTaHOBOY-
HbIM JaHHbIM.

KoHcTpykuma Bl

BHewHun Bua, Bl npmBeaeH Ha puc.A.1. Kopnyc Bll, BbINOSHEHHbIN
13 anMUHUEBOrO CrraBa, COCTOUT M3 TpeX 4YacTen (KOHCTPYKTUBHbIX
MOAYynen): OCHOBaHUA — MOHTaXXHOrO MOAYNSA, CpeaHen YacTn — Moayns
BTOPUYHOIO MCTOYHUKA nuTanua (BUIMT) n nuueBon Yactu - moayns obpa-
BGOTKM OaHHbIX.

Mopaynb 06paboTkmn gaHHbIX BT cogepxut nnatbl uaMeputensi 1 Bbl-
yucnutensa. Ha nvuesonr naHenn Mogynsa HaxogaTCsa XuUOKoKpucTannnde-
CKWA MHOMKATOP M KnaeuaTypa.

Mogyne BUIT BTOpuyHOro npeobpasoBaTtens coaepXuT nnaty BTO-
PUYHOTO WMCTOYHUKA MUTaHMSA. Ha HWKHEW MNocKOCTM Koprnyca MoAyns
BWI pacnonoxeHa knemma 3allmMTHOro 3a3emMreHus.

Mogyne BUIM BmecTe ¢ mogynem o6paboTku AaHHbIX, coeauHAeMbIe
3NEKTPUYECKN MHOTOXWIbHBIM LUNENdOM MU KOHCTPYKTUBHO BWMHTaMM CO
cTopoHbl Mogyna BUIM, coctaesnsatoT cyb66nok o6paboTkm AaHHbIX.

[ocTyn K KOMMyTaUMOHHBIM 3fIEMEHTAM 3MEKTPOHHBIX MOAynen, yc-
TaHaBMMBaEMbIX Ha NnaTbl MBMEPUTENSA N BbIMUCIUTENS, ONS NOAKoYe-
HUA Kabenen CBA3WN U YCTAHOBKM PEXUMOB, OCYLLECTBSIETCS ¢ obpaTHOM
CTOPOHbI cy66oka obpaboTkm aaHHbIX (puc.B.1).

B cBot oyepenb cyb66mnok ob6paboTkm AaHHbIX COEANHAETCSA BUHTa-
MW CO CTOPOHbI NMLEBON NaHeNn ¢ MOHTaxHbIM Mogynem BI1, obpasys
Bnok BTOpmyHOro nNpeobpasosBaTens. Ha 3agHen cteHke 6rnoka HaxoaaT-
Csl OTBEpPCTUS AN1A YCTAHOBKM KPOHLUTEMHOB, obecneuynBaroLmx Kpensne-
Hue BI1k DIN-peiike Ha o6bekTe akcnnyaTauum (puc.A.2).

Ha HWKHeW NnocKocTn Koprnyca MOHTaXXHOMO MOAYMS PacronoXeHb!:
BHELLHMN pa3beM uHTepdenca RS-232 n repmoBBogbl Ans kabens nu-
TaHuAa, curHanbHbIX kabenen MOA, a Takke kabenen cBA3WN C BHELLHUMMU
yCTPOWCTBaMK, NOSKIMHOYAEMBIMA K PAacXo4oMepy.
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BHewHun pasbem RS-232 Ha MOHTaXXHOM MoAyfne C MOMOLLBIO
NrIOCKOro Kabens noAakniyaeTcs K 8-KOHTaKTHOMy pasbemy RS-232
KOMOVHMPOBAHHOIO 31IEKTPOHHOIO MOAYIISA.

1.6.1.3. ONeKTPOHHbIE MOAYNN BbIXOAHBLIX CUrHaroB

Ha nnaty nameputens B 3aBUCYMOCTU OT KONMYECTBA UCMOSb3yeMbIX
KaHanoB mamepeHus (noaknovaemblx nap MNM3A) yctaHaBnmBaeTcs COOT-
BETCTBYIOLLIEE KONMYECTBO MPUEMO-NepeaaroLLmx SMeKTPOHHbLIX MOAYIen
—o1 1p04-x.

Ha nnate BbluuCnMTENsA YCTAHOBMEH 3NEKTPOHHBLI KOMOMHUPOBaH-
HbI MOAYMb (NocrnepoBaTeribHbIX MHTepdencoB RS-232, RS-485 n yHu-
BepcanbHoro Bbixoga 0), CHaGXeHHbI KOHTaKTHbIMW Napamu (4N ycTa-
HOBKN pexuma paboTbl pacxogomepa U pexuma paboTbl OKOHEYHOro
Kackaga yHuBepcarbHOro BbiXoda) W pasbeMamu (459 NogKoYeHus
kabenen cBA3N C BHELLUHUMMN YCTPOUCTBAMM).

Ha nnate BblMucnuTens npedycMOTpeHbl ABa CrioTa pacluvpeHus
(pasbema) Ana ycTtaHOBKWM MO 3akasdy OOMOMHUTENBbHO OOHOro UNn ABYX
3MNEKTPOHHbLIX CePBUCHBLIX MOAYINEN BHELLHMX cBsA3en (puc.B.1).

CepBUCHbIE MOAYNU MMEKT pasbeMbl ANA NOAKMOYEHUss kabenen
CBA3W C MPUEMHUKaMKM CUrHanoB, a MOAYNW YHVMBepCarbHbIX BbIXOA0B
ellle M KOHTaKTHble napbl ANs YCTAHOBKU PEXUMOB PaboTbl OKOHEYHbIX
Kackagos.

Bo3MoxHble KoMBMHaUMM YCTaHOBKU (CMMBOM x) CEPBUCHbLIX MOAY-
nen yHuBepcarsnbHbIX BbIXOAOB, Moaynsa Ethernet, komBuHMpoBaHHOro
MOAYNSA U HyMepaums BbIXOAOB B 3aBVICUMOCTU OT MecTa yCTaHOBKM MO-
Aayns (crnoTa paclumpennst) npMBeaeHbl B Tabn.6.

Tabnuua 6
HanmeHoBaHne Ne Ne Bo3MoxHble KOMOUHaL MK
Moaynsi cnota | BbIxoga yCTaHOBKM Moaynen
CepBUCHbIN MOAYNb 1 1.4 X x - - -
YHMBEpCanbHbIX BbIXO40B 2 5.8 x _ x _ _
CepsucHbin moaynb Ethernet 2 - - X — x -
KombrHmpoBaHHbIN MOgYIb - 0 X X X X X

CepBucHble MOOYNM TOKOBbIX BbIXO4OB MOryT yCTaHaBfMBaTbLCH B
nobon ceobogHbIM cnoT (1 unn 2) COBMECTHO C MOAYNeM YHUBepCarb-
HbIX BbIXxO4oOB, Moaynem Ethernet nubo 6e3 Hux. lNMpu 3aTOM Hymepauus
TOKOBbIX BbIXO40B OyfeT 3aBMCETb OT CroTa YCTaHOBKW, TUNAa U Konmnde-

CTBa yCTaHaBMBaeMbIX MOAYrei TOKOBbIX BbIXOAOB (Tabn.7).

Tabnuua 7

HanmeHoBaHne
moayns

Ne
crnora

Ne
BbIxoAa

Ne
crnora

Ne
BbIxoda

Ne
crnora

Ne
BbIxoAa

Ne
crnora

Ne
BbIxoAa

CepBuCHBIN MOAYNb
TOKOBOrO BbIX0A4a
1-kaHanbHbIN

1

1

1

1

2

2

CepBUCHbIN Moaynb
TOKOBOrO BbIXoAa
2-KaHanbHbIN

1,2

1,2

2,3

3,4
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1.6.2. Npeob6pa3oBaTenu aneKTpoaKycTu4eckme

1.6.2.1. TIOA paboTaloT NonepeMEHHO B ABYX peXumax: usnyvyeHus, korga npu-
xoasawwmn ot Bl anekTpuyeckmin MMNynbCHbIA curHan npeobpasyeTtcsa B
ynbTpa3ByKoBble KonebaHusi, n npuema, Korga ynbTpa3ByKoBble Kone-
GaHMs XKMOKOCTU NpeobpasyroTcs B COOTBETCTBYHOLUMN 3NEKTPUYECKUN
curHan.

1.6.2.2. IOA n3rotaBnuealoTCa ABYX TUMNOB: HaKNagHble N BPe3Hble.

HaknagHble MOA (puc.A.3) MMeoT NpsSMOYroribHbIA KOpryc, OAHa 13
rpaHen KOTOPOro ABNSIETCS M3fy4atoLlen nnockocTbio. Ha 6okoBbIx rpa-
HSIX KOpryca HaHeCeHbl PUCKK, YKasblBatoLLme MorioXeHne akyCcTU4eCKoro
ueHtpa M3A. HaknagHsle MN3A ycTaHaBnMBatoTCS usny4varoLemn nriocko-
CTbl0 Ha HapyXHyH CTeHKy Tpybonposoga. NOA repmeTusvMpoBaH 3a-
NIMBKOW BHYTPb KOpMyca TEPMOCTOMKOro 3f1EKTPOU3OSIALMOHHOIO KoMMa-
yHOa.

BpesHble MOA mMeloT uMnMHOPUHECKUA KOPNYC C HapPY>XHOW pesb-
6on, B TOpLE KOTOPOro HaXoAUTCS usryyaroLlas nrockocTb B Buae AUC-
ka (puc.A.4). BpesHble MOA npu ycTaHOBKe Ha TpybonpoBos BBMHYMBA-
I0TCA B MOHTaXHble NaTpyOKn, KOTOpble NpuBapeHsb! K Tpybonposoay BO-
Kpyr OTBEpCTUA B €ro CTeHke. Takum obpasom, nocrne yCTaHOBKW U3ny-
YaroLasi NnockocTb NMOA KOHTAKTUPYET C KOHTPOSTMPYEMOW XUOKOCTLIO.
BpesHon MOA Takxke repmMeTnsmMpoBaH.

[na moHTaxa u gemoHTaxa BpesHoro MNOA gormkeH ncnonb3oBaTthb-
CSl POXKOBbIV KNto4 Ha 36 Mm. ['paHmn nog kntod Ha kopnyce MNMOA ykasa-
Hbl Ha puc.A.4.

KATEMOPUYECKN 3ATPELYSAETCA vicnonb3oBaHue npu AeMOH-
Taxe [NMOA VMHOro MHCTPyMEHTa, TaK Kak 3TO MOXET MPUBECTM K pasrep-
meTusaumm MOA (OTBMHUMBAHUIO BHYTPEHHEW BTYMKM) M OOpbIBY CUr-
HanbHoro kabens (cm. puc.A.4). MNpy HeBbINONHEHUM faHHOro TpeboBa-
Hus narotosutenbs HE HECET rapaHTuiHbIX 0693aTenbCTB.

Ha koHue koakcumanbHOro paguodactoTHoro kabensa OA, 3akpen-
NEHHOrO B KOpMyce 1 UMetoLwero AnvHy He meHee 1,5 M, pacnasiH pasb-
eM 4Nnsi NoAKMoYeHns K NnHum ceasm ¢ BI.

CoeauHenve kabensa MNOA ¢ nyHMEN CBA3M BO3MOXHO TakKXe C Mo-
MOLLIbIO YCTPOMCTBA KOMMYTAUMOHHOIO unn Grioka KoMmyTauuu, ycTta-
HaBfMBaAeMOro Ha M3MepUTENbHOM y4yacTke. B aToMm cnydae BMecTO
pasbema Ha KOHLbI LeHTpanbHOW Xurbl 1 3kpaHa kabens MOA kpenaTtcs
HaKOHEYHVKMW.

Hanbonbwaa anuHa cesasm BI1-MOA — 100 m. [AnvHa mMoxeT ObiTb
yBenM4eHa npu BbINOMHEHUN TpeboBaHMA K NapameTpam NpUHUMaeMoro
curHana. Yeenudenve AnuvHbl (cpawimBaHue) kabensa npousBoauTcsl B
3aBOACKMX YCIOBUSIX.

B 3aBMCUMOCTM OT Ha3HaYeHUs pacxogoMep MOXET ObITb YKOMMNEK-
ToBaH [MNOA pasnunyHbIX TUMNOB U UCMOMHEHWI, OTNMYaOLLMMUCA MaTepua-
namMun NOrpy>KHOM YacTu, nsnyyatollen noBepxXHOCTU 1 AoNyCTUMbIM Aua-
NasoHOM TemnepaTypbl KOHTPOMMPYEMOW XMUOKOCTW, OONYCTUMbIM AaB-
neHnem B Tpybonposoae (ans BpesHbix NMOA), KOHCTpyKUmen kabensHo-
ro BbiBoga v T.n.
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BHUMAHME! B TlpunoxeHun E npuBefeH nepedeHb cpen, 3arnpe-
LWeHHbIX A4na npumeHeHust BpesHbix MOA B-502, MNM3A B-504.

B cocTtaBe B3pbIBO3ALLMLLEHHOIO WCMOSHEHUST pacxogomepa no-
ctansitotcs NMAA nckpobe3onacHOro UCMONHEHUS.

1.6.3. YcTponctBa cornacywoume

YcTtponcteso cornacyrouwee (puc.A.5) npuMeHseTcs COBMECTHO C
npubopamMn NOMEXO3aLUMULLEHHOTO UCMONMHEHNS ANS NMOBbILLEHUS NMOMEXO-
YCTOMYMBOCTW NIMHUM CBA3M BTOPUYHOMO npeobpasosartens ¢ MOA nytem
UCMOMb30BaHNA CUMMETPUYHOM cxeMbl nogknoyveHns MN3A k BIT.

1.6.4. U3meputenbHbIe y4acTKu

1.6.4.1.

1.6.4.2.

1.6.4.3.

B kayecTBe usMepuTenbLHOro yvacTtka Ansd nepBuyHoro npeobpasoBarte-
N MOXeT ucronb3oBaTbCcA NMBO OTpe3oK Tpybbl, NMOArOTOBIEHHbIA B
3aBOACKMX ycrioBuax Ana yctaHosku [MOA v moHTaxa [ B aencteyto-
W TpybonpoBoA MO MECTY 3KcniyaTauum pacxogomepa, nvbo Herno-
CPeACTBEHHO Y4acCTOK AeincTBYloLLero TpybonpoBoaa Haanexallero Ka-
4YecTBa M COCTOSIHWA MOCIe NOATOTOBKM ero K MoHTaxy MOA.

CreHkn NY anga yctaHoBkM HaknagHblx MNM3A AOMmKHbI BbITb akyCTU4eCKN
npo3payHbIMK (MeTannmMyeckmu, nracTMaccosbiMuM U T.4.). MaTepwuan
cteHok LY nopg BpesHble NMOA AosmKeH No3BonsaTb repMeTuyHO yCcTaHaB-
nvMBaTb Ha HEro MOHTaXHble NaTpybkn ansa MOA.

Ha BHyTpeHHIO0 noBepxHOCTb NY pekomMeHayeTCca HaHOCUTb MOKPbI-
THe, yCTOM4MBOE K 0O6pa3oBaHMiO OTNOXEHUA Wunn Koppo3umn. [NokpbiTue
AOIDKHO ObITb 3BYKOMPOBOASALUMM U UMETb HAAEXHOE CLEensieHne ¢ Ma-
Tepuanom UNY.

B coctaBe pacxogomepa MOryT NOCTaBIATbLCA MNepBUYHbIE npeo6paso-
BaTenun Ha base N3MepUTEIIbHbIX yH4aCTKOB CrieyroLlnx TUMNoB:

NY-x11 — npAMONUHENHbIN C ABYMS HaknagHbiMu MNOA, yCcTaHOBNEHHBbIMM
no AvameTpy;

NY-x12 — npsAMONMHENHbIN C ABYMS Bpe3HbiMU [1OA, yCTaHOBMEHHLIMU
no AvameTpy;

NY-x32 — U-obpasHbin (U-koneHo) ¢ aBymsi BpesHbiMm MOA, ycTtaHoB-
NEHHbIMM B TOpLAaX MPSIMOroO y4acTKa;

NY-x42 — NpsAMONUHENHBIN C YeTblpbMs Bpe3HbiMK [10A, yCcTaHOBNEHHbI-
MW N0 ABYM XopAam;

NY-x82 — NpsiIMONVHENHbIN C BOCEMbIO Bpe3HbIMK [MOA, yCTaHOBMEHHbI-
MW MO YeTbIpeM Xxopaam.

B nepeom paspsige 0603HaveHus ucrnonHenust MY ykasbiBaeTcs Ma-
Tepuar, U3 KOTOPOro OH M3rOTOBJIEH:

- NY-0xx - yrnepoguctas crarb;

- NY-1xx - HepxaBetoLaa cranb;
- NY-2xx - ctanb 09I 2C.
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1.6.4.4. [Ina obecnevyeHns yoobcTBa MOHTaXa, a Takke AN 3aWwuTbl KabenbHbIX
BbiBOAOB [1OA OT MexaHWYEeCKMX NOBPEXAEHUA N3MEPUTESIbHBIN Y4aCTOK
c Bpe3Hbivn [M3A MOXeT ocHawaTbCs YCTPOUCTBOM KOMMYTaLMOHHBIM
(6bnokom kommyTauum). B YK (BK) nponsBogutca anektpuieckoe coeaun-
HeHve kabenen MNMJ3A ¢ kabensimu, NnoakNoYeHHsIMK K BI.

YK (BK) HenogswkHo kpenutcsa Ha UY. Kabenb MOA sawmwaetcs
OT MeXaHU4YeCKMX MoBpexaeHui MegHon Tpybkon. KoHCTpykuus kabenb-
Horo BBoga YK (BK) ans kabens cssu Bl obGecneuvBaeT kpenneHve
MeTannopykaBa Afs MexaHndeckon 3awutbl kabensa Bl Mpumep pas-
mMewweHuss YK (BK) Ha uameputenbHOM yyacTke, pacrnofioXeHue KOMMY-
TauuoHHbIX anemMeHToB Ha nnate YK (BK), a Takke cxembl NoaKnoyeHus
M3A ¢ ucnonb3sosanveM YK wnun BK npuBegeHbl B MHCTPYKUMM MO MOH-
Taxy.

Mocne moHTaxa YK B criyqyae HeobxoaumocTn obecneyenms ctenenm
3awuTbl P68, mncrnonb3yeTca nocTaBnsieMbln MO 3akasy KOMIMSEKT, CO-
croswmn n3 komnayHaa Hensel GH 0350 1 ynnoTHUTENbHBIX PE3UHOK.

KabenbHble koHUbI B YK npogeBatoTcst Yyepes3 ynroTHUTENbHbIE pe-
3MHKW, KOTOPbIMW 3arfyLuarTcs noBepchl. [locne 4Yero BHyTpeHHUI 06b-
eMm YK 3anmBaetcsa komnayHgom GH 0350.
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1.7. MapkupoBKa u nniom6upoBaHue

1.7.1.

1.7.2.

1.7.3.

1.7.4.

1.7.5.

MapkupoBka Ha nuueson naHenu Bl cogepxut o6o3HaveHne n Hanme-
HOBaHWEe pacxo4oMepa, TOBApHbIA 3HAK M3rOTOBUTENS, 3HAK yTBepXae-
HUS1 TUNa cpeacTBa M3MepeHns. 3aBOACKON HOMEpP yKasaH Ha LWnibavKe,
3aKpenneHHOM Ha kopryce Bl

3aBoackue HoMepa OpYruX COCTaBHbIX YacTel yKasbiBaroTcA nubo Ha
LWNNbAMKe, NGO HAHOCATCSA KPacKoW HEMOCPEACTBEHHO Ha KOPIyC.

Ha kopnyc MNM3A uckpobesonacHoro ucnonHeHuss n 6noka McKkposawmThbI
M3 KOMMIEKTa B3PbIBO3ALUMLLEHHOIO WCMOSIHEHUS pacxogomepa HaHo-
CUTCA MapKupoBKa B3pbiBO3aLUMTbl B COOTBETCTBMM C TpeboBaHMAMM
CTaHOapToB.

Mocne noBepkn NNOMOMPYETCHA KOHTaKTHas napa paspelueHns mogudu-
Kaumm KanubpoBOYHbIX MapaMeTpoB pacxogoMepa, a Takke OAWH u3
BUHTOB, cKpennstowmx cy66rnok o6paboTkm gaHHbIX.

KoHTakTHasa napa paspelueHns Mogudurkaumm napameTpoB ¢yHKLUMOHK-
poBaHMsi NNOMOUpyeTCa nocne BBOAA pacxo4omMepa B aKcrnyaTaumio u
NMPOBEPKN COOTBETCTBUSI 3HAYEHUN MNapameTpoB (YHKLMOHMPOBAHUS,
BBELEHHbIX B MPUOOP, 3HAYEHMsIM, YKa3aHHbIM B MacrnopTax pacxogome-
pa un nepBudHbIX npeobpasoBaTtenen NMOGO MPOTOKOMAX MOHTAKHBIX W
nyckoHanago4yHbIX paboT.

MapameTpbl nepBu4HbIX NpeobpasoBaTtenen onpegensawTca nmMbo
npu BbIMyCKe M3 NpPOM3BOACTBA M 3aHocATca B nacnopta [ (ecnm MMM
NMOCTaBNATCA B COCTaBe pacxogomepa), nbo Ha obbekTe akcnnyara-
UMM 1M 3aHOCATCHA B NPOTOKOSIbI MOHTaXHbIX M NMyCKOHanNagouHbIX paborT.
dopma NpOTOKONa MOHTaXHbIX M MyCKOHaNago4HbIX paboT npuBeneHa B
WMHCTPYKLUMM MO MOHTaXY.

1.7.6. lna 3awmTbl OT HECAHKUMOHMPOBAHHOIO A4OCTYyMNa Npu TPaHCNOPTUPOBKE,

XpaHeHWM Unu aKcnnyaTaumm MoxeT BbiTb onnoméupoBaH kopnyc BI.
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2. AICNONb30OBAHUE MO HASHAYEHUIO

2.1. AkcnnyaTtauMoHHbIe OorpaHn4YeHus

21.1.

2.1.2.

Jkcnnyatauma pacxogomMepa OOorpkHa NpousBOAUTLCS B YCIIOBUSX BO3-
AENCTBYIOLMX (PakTOPOB WM MapaMeTpoB KOHTPONMPYEMOW cpedbl, He
npesbIWaoLWmX A0MYCTUMbIX 3HAYEHUA, OrOBOPEHHBLIX B SKCMIyaTaumnoH-
HOW JOKYMEHTaLuK.

MepBKYHBIN NpeobpasoBaTefl MOXET YCTaHaBNMBATLCA B BepTMKalb-
Hbll, FOPU3OHTArbHbIV UMM HAKMOHHbBINA TPYGONPOBOA.

2.1.3. ToyHasa n HagexHas p860Ta pacxogomepa obecneuvBaeTca npun BbINO -

2.1.4.

2.1.5.

2.1.6.

HeHuM B MecTe ycTtaHoBku M1 cnegyowmx ycrnoBum:

AaBneHne XnOKocTn B TpyOoNpoBOAE M PeXMMbI €ro SKChnyaTaumm uc-
KntovaroT razoobpasoBaHune Wunm ckonneHve rasa (Bosgyxa);

Ha Bxoge v Bbixoge [ nmeroTcsa NPAMONMHENHbIE Y4aCcTKM COOTBETCT-
Bytowen anuHel ¢ DN, paBHbiM DN mamMeputenbHoro yyactka. lNpsamonu-
HEeMHble Y4YaCTKU He JOJDKHbI cofepXaTb YCTPOUCTB WM 3NIEMEHTOB KOH-
CTPYKLMW, BbI3bIBAOLLMX USMEHEHME CTPYKTYPbI MOTOKA XUOKOCTY,

BHYTpeHHUN obbem NY B npouecce paboTbl AomkeH ObITb BECH 3anofi-
HEH XXWOKOCTbIO.

PekomeHgaumm no BbIOOPY MecTa YCTAHOBKM W MpaBuria MOHTaxa
(oemoHTaxa) pacxogomepa W3fOXeHbl B AOKyMeHTe «Pacxomomep-
cyeTuuk ynbTpassykoBon «B3JIET MP». UcnonHenne YPCB-5xx u. UH-
CTpyKumst no MoHTaxy» B12.00-00.00 M.

TN 1 cocTaB KOHTPOMMPYEMOWN XWUAKOCTU (HarnuMyiMe W KOHUEHTpaums
B3BECEWN, NMOCTOPOHHMX XUOKOCTEN U T.M.), pexumM paboTbl U COCTOSIHME
TpybonpoBoaa He OOSMKHbI NPUBOAUTL K MOSIBIEHUIO KOPPO3UM Wunn oT-
NOXEHWIA, BNUSIIOLLMX HA paboTOCNOCOBHOCTL U METPOSIONMYECKME XapakK-
TEPUCTMKN pacxogomMepa.

HeobxoavmocTb 3aluUTHOrO 3asemrieHusi npubopa onpegensieTcs B CO-
oTBETCTBMMN C TpeboBaHuamn rmaebl 1.7 «[lpaBun ycTponcTBa anekTpo-
YCTaHOBOK» B 3aBWCUMOCTU OT HaMNpshKeHUsl NUTaHUs U yCNnoBuW pasme-
LeHns npubopa.

MonHvesawmta obbekTa pasmelleHrs npubopa, BbINOSHEHHAs B COOT-
BeTCTBMM C «MHCTpyKUMEN NO YCTPOWMCTBY MOJSHME3ALLUTbI 34aHUA, CO-
OPYXXEHWUA W MPOMBILUMEHHBLIX KOMMYyHUKauuiy CO153-34.21.122-2003,
CHWKaeT BEPOATHOCTb BbixoAda npubopa m3 CTposi Npu Hanu4umM MosnHme-
BbIX pa3psios.

Ons 3awutbl NuHWA cBA3n npubopa BI1-MOA oT paspsaoB MOMHWA
OOMOSTHUTENBHO PEKOMEHOYEeTCS MpUMEHEHVEe crneumanbHbIX YCTPOWCTB
3awutbl, Hanpumep, «TKS-B apT.Ne5097 97 6» npowussoactBa pupMbl
OBO BETTERMANN.

2.1.7. TpeboBaHMsa K yCrnoBUSIM SKCMyaTtaumm 1 BblIbopy MecTa MOHTaxa, npu-

Be[lEHHblE B HACTOSILLEN SKCMNyaTauUoHHOM OOKYMEHTaLWUM, YYUTbIBAIOT
Haubonee TUNMYHbIE baKTOPbI, BNUAIOLLME HA paboTy pacxoaomepa.
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Ha obbekTe akcnnyaTaumMm MOryT CyLLeCTBOBATb WM BO3HWKHYTb B
npouecce ero akcnnyataumm akTopbl, He nogAawlmecs npeasapu-
TENbHOMY MPOrHO3y, OLEHKE WM MPOBEPKE U KOTOpbIE NMPOM3BOAUTESD
HE MOr y4ecTb npwu paspaboTke.

B cnyyae nposiBneHuns nogobHbIX hakTopoB creayeT YyCTPaHUTb WX
WN HaMTN MHOE MECTO JKCnryaTauum, rae AaHHble dakTopbl OTCYTCTBY-
0T WM He OKa3bIBaOT BNMSHWSA Ha paboTy m3genus.

2.2. NoprotoBKa K paboTe

2.2.1. Mepbl 6e3onacHocTu

2211,

2.21.2.

2.21.3.

K pabote ¢ pacxofomepoM AOMnyckaeTcs 06CnyXvBaloLWMA nepcoHann,
U3YYMBLLIWIA SKCMIyaTaLMOHHYIO JOKYMEHTALIMIO Ha u3genve.

Mpn pabote ¢ pacxogoMepoM AO0SMKHbI cobntogaTbes «lpaBuna TexXHW-
YEeCKOW 3KCrnryaTaumn SneKTPOyCTAHOBOK noTpebuteneny n «MexoT-
pacnesble npaBuna no oxpaHe Tpyaa (MNpaswna 6e3onacHOCTH) Npu 3KC-
nnyaTtauum aneKTpoyCTaHOBOKY.

Mpy npoBegeHun paboT ¢ pacxogoMepom onacHbIMK hakTopamm SABMs-
toTCS:

nepemMeHHoe HanpshkeHue ¢ OeUCTBYIOLWMM 3HaveHneM Ao 264 B yacto-
Ton 50 Iy;

- naenexve B Tpybonposoae (4o 25 Mla);
- Temnepartypa paboyen xugkoctn (4o 160 °C);
- Apyrve onacHble (akTopbl, CBA3aHHbIE C NPOodUiemM 1 cneumndukon oos-

2214,

2.2.1.5.

2.2.1.6.

2.21.7.

€KTa, rge aKcnryatmpyeTtca pacxogomep.

3anpewaeTcsa mcrnonb3oBaTtb MY ¢ BpesHbiMu MOA, paccynTaHHbIMKN Ha
AaBneHne MeHbllee, YeM JaBfieHne XuaKkocTu B Tpybonposoae.

Mpu paboTte kopnyc Bl gomkeH GbiTb NoAcOeAVHEH K MarucTpanu 3a-
LLIUTHOTO 3a3eMJIeHUA.

B npouecce paboT no MOHTaxy, MycKoHanafke WM PemMOHTY pacxofo-
Mepa 3anpeLlaeTcs:

NPOM3BOAUTL MOAKMIOYEHUSI K PacxodoMepy, MEPEKIYEeHUs PEXUMOB
paboTbl UMK 3aMeHy 3MEKTPOPAANOINIEMEHTOB MPU BKIOYEHHOM MUTa-
HUY;

Npou3BOAUTE AEMOHTaX 3fIEMEHTOB pacxogomMepa Ha Tpybonposoge Ao
MOSIHOTO CHATUSA [aBfieHUsl Ha y4acTke TpybonpoBoaa, rae npovsBoasT-
cq paboTbl;

MCrnonb30oBaTb HeucnpaBHble 3NeKTpopaauonpubopbl, 3NEKTPOMHCTPY-
MeHTbl NMbo paboTatb C HUMK BE3 NOOKMYEHMA X KOPMYCOB K MarucT-
panu 3alMTHOrO 3a3eMIIeHus.

Mpn OGHapyXeHUM BHELLUHVX MOBPEXAEHWA npubopa wunu ceTeBon mpo-
BOAKW crieayeT OTKMYMTb Mpubop A0 BbISICHEHWS CheuuanvicToM BO3-
MOXHOCTW AanbHeNLwen akcnnyaTaumm.

2.2.2. MoHTax pacxogomepa 1 HaCcTporika Ha 06beKTe A0SMKHbI BbINOMHATLCS B

COOTBETCTBMM C [OOKYMEHTOM «Pacxonomep-cquqMK yJ'IpraSByKOBOIZ
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«B3JIET MP». WcnonHeHne YPCB-5xx u. MHCTPYKUMSI MO  MOHTaxy»
B12.00-00.00 M.

PaboTbl AOMKHbI MPOM3BOAMUTLCS Creuuanu3vpoBaHHOM opraHnsauv-
el, UMeloLLEeln paspelleHre NPeanpuUATUS-U3roTOBUTENSA 1 NPaBO Ha Bbi-
MonHeHue pAaHHbiXx paboT, nmMbo npeacTaBUTENAMU MPEANPUATUS-
N3roToBUTENS.

2.2.3. lNpn BBOAE M3Aenua B aKCMnyaTaumo A0SMKHO ObITb NPOBEPEHO:

NPaBUMbHOCTb MOAKIMOMEHVS] pacxoAoMepa M B3auMOAENCTBYHOLLErO
obopynoBaHVsi B COOTBETCTBUM C BbIOPAHHOW CXEMOW COEOUHEHUs1 U
NOAKIMIOYEHUs!;

COOTBETCTBME UCMOJIb3yEMbIX COCTaBHbIX yacTteun pacxoaoomepa u Kabe-
nen cBA3n OaHHOMY KaHally U3MepeHud; NopAnoK onpenerieHnda 3Toro
COOTBETCTBUA YKa3aH B MHCTPYKLUUN MO MOHTaXy,;

COOTBETCTBUE HaNpAXeHUA NMMTaHna pacxogomepa Tpe6yeMbIM TeEXHUN4Ee-
CKM XapaKTepUCTUKamMm,

NpaBUIbHOCTb 3aA4aHHbIX PEXXNMOB p860TbI BbIXOQOB pacxoaomMepa.

Kpome Toro, Heobxoammo y6eamtbcsi B COOTBETCTBUN 3HAYEHWIA Na-
pamMeTpoB (PYHKLMOHMPOBaHNS, BBEAEHHbIX B MPUOOP, 3HAYEHUAM, yKa-
3aHHbIM B MacrnopTax pacxofdoMepa U NepBUYHbIX MpeobpasoBaTtenein
NGO B NPOTOKOMAX MOHTaXHbIX M NMyCKOHaNag04HbIX paboT.

MNMocne npoBefeHVs nycKoHanagoyHbIXx paboT Ansa 3awuTbl OT He-
CaHKLMOHMPOBAHHOIO A0CTyMNa B MpoOLEecce 3KChnyaTtauum MOXeT ObiTb
onnombupoBaH kopnyc BI1.
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3. TEXHUWYECKOE OBCITYXUBAHUE

3.1.

BeeaeHHbIN B SKCnnyatauno pacxogomMep pekomMeHOAyeTCA noasepratb
nepmoan4eCKomMmy OCMOTpPY C LeJibo KOHTPOJIA:

- paboTocnocobHOCTU pacxo4oMepa;

- coGnoaeHnst YCroBumiA aKCnyaTaummM pacxogomepa;

- HanW4usl HanNpshkeHUs! MUTaHUs B 3a4aHHbIX Npeaenax;

- OTCYTCTBYSI BHELUHWX MOBPEXOEHWIA COCTABHbIX YAaCTeN pacxoAoMepa;
- HAAeXXHOCTU 3NEKTPUYECKMX U MEXAHNYECKUX COELNHEHUIA.

MepvoaAnYHOCTb OCMOTPa 3aBUCUT OT YCIIOBWI 3KCMNyaTaumm, HO He
AOmkHa BbITb pexe 04HOro pasa B ABE Heaenw.

PekomeHnayeTca nepvogmyeckn (C nepyogom B 3aBMCUMOCTU OT YC-
MOBWIA 3KCnnyaTauuM) NPOU3BOAUTL OCMOTP U OYUCTKY OT BO3MOXKHbIX
OTNOXEHMN, OCaAKOB, HaKuUMM BHYTpeHHen nosepxHocTu [, a Takke n3-
nyyaroLLmx noBepxHocTen BpesHbix MOA.

3.2. HecobniogeHre ycnoBuin akcniyatauMm pacxogaomepa, yKasaHHbIX B

3.3.

3.4.

n.n.1.2.7 n 2.1 MOXeT NpMBECTN K OTKa3dy npubopa unvM NpeBbILLEHWIO
A0MNyCTUMOrO YPOBHSA MOrPELLHOCTU U3MEPEHNI.

BHelwHVe noBpexaeHns Takke MOryT MPUBECTU K MPEBbILLEHUO O,0-
NYyCTUMOrO YPOBHSA MOrPELLUHOCTM u3MepeHun. [pyn NosIBNIEHMN BHELLHUX
NoBpEeXOAEeHUN n3genus unm kabenst nutaHus, cBssn Heobxoaumo obpa-
TUTLCA B CEPBUCHbBIN LIEHTP WX pervMoHanbHOe NpeacTaBUTENbLCTBO ANs
onpenerneHns BO3MOXHOCTU ero JarnbHenwen aKcnnyaTaumn.

Hanunine HanpskeHus nuTaHus pacxogomepa onpeaensieTca rno Hanuyuio
nHaOuKaumn, a pa6OTOCI'IOCO6HOCTb anl6opa — Mo cogepXXaHno MHOWKa-
UMM Ha aucnnee pacxogomepa. BoamoxHble HeucnpaBHOCTW, UHOULK-
pyemMble pacxo4oMepoM, yKasaHbl B YacTu |l HacTosAwero pykosoacrtea
no aKcnnyartauun.

B pacxogomepe Takke B CoBE COCTOSAHMS OCYLLECTBAETCA UHOU-
Kauusa Hanmumuua HewTaTHbIX cuTyaumn. og HewTaTHOW cuTyauuen NnoHu-
MaeTcs cobbiTie, NpU KOTOPOM OBHaApPYXMBAETCH HECOOTBETCTBME U3Me-
pSeMbIX MapaMeTpoB METPOSIONMYECKMM BO3MOXHOCTSAM pacxogomMmepa
WM NpU KOTOPOM U3MEPEHUSI CTAHOBATCA HEBO3MOXHbLIMW BCIEeACTBME
HapyLLEHUS1 YCINOBUN N3MEPEHVIS.

Pacxogomep no BWOy MCMOMHEHUSt U C YY4ETOM YCMOBWIA 3KCyaTaumm
OTHOCUTCSI K M3OENVsiIM, PEMOHT KOTOPbIX MPOU3BOAMTCA Ha cneuparnb-
HbIX NPeanPUSTUAX MO0 Ha NpeanpUSTUM-U3rOTOBUTENE.

Ha mecTe akcnnyaTauum BbIABNAETCA HEUCTNPABHOCTb C TOYHOCTbHO
ao 6noka: B, MBI, YC, MNOA vnu kabens cBA3W; HEUCNpPaBHbIN 3rie-
MEHT 3aMeHsieTCs Ha ucnpaBHbIn. [pyn oTkase ogHoro MNMNOA 3ameHsaoTCA
o6a lN3A napsbl.
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3.5.

BHUMAHUE! B cny4yae 3ameHbi BIl, [19A, kabeneli cesizu ¢
M3A, ycmpolicmea coanacyrouje2o u/unu 6110ka UCKpo3awumsoli
Heob6xodumo onpedennumb U esecmu 6 npubop 3HavYeHusl napa-
mempoe dTo, Pao, ONIs1 KaHas1a u3mMepeHusi, 8 KOMopoM fnpou3ssede-
Ha 3aMeHa.

OTtnpaeka npubopa ansi NpoOBEAEHM MOBEPKM NMOO peMOHTa AOSPKHA
npou3BoOAUTLCA C nacnoptomM npubopa. B conpoBoguTenbHbIX 4OKYyMEH-
Tax HeobxoaMMO yKasbiBaTb MOYTOBbIE PEKBU3UTLI, TENEEOH N dakc OT-
npasuTens, a Takke cnocob n agpec obpaTHON AOCTaBKMW.

Mpun oTnpaBke B MOBEPKY UM B PEMOHT Npubopa B komrrekte ¢ LY
M3MepUTENbHbIE YYaCTKU W U3NyYalolime MOBEPXHOCTM Bpe3Hbix MOA
AOMKHbI ObITb OYMLLEHBI OT OTIIOXKEHUIA, OCaAKOB, HAKUNM U T.M.
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4. YIIAKOBKA, XPAHEHUE U TPAHCITOPTUPOBA-
HUE

4.1. Pacxogomep ynakoBblBaeTCA B MHOMBMOYarnbHyt0 Tapy kateropum KY-2

4.2.

4.3.

no NOCT 23170 (AwmK 13 rodpupoOBaHHOIO KapToHa nNvbo AepeBSHHbIN
ALLMK).

N3mepuTenbHble yYacTkn wunm npucoeanHuTensHas apmaTypa no-
CTaBnseTCa B OTAENbHON Tape POCChInbio unn B cbope.

XpaHeHune pacxogomMepa OOSPKHO OCYLLECTBRATbCA B YNakoOBKE U3rOTO-
BUTENSA B CyXOM OTannMBaeMoM MoMeLLEHUM B COOTBETCTBUM C TpeboBa-
Huamm rpynnel 1 no TOCT 15150. B nomeweHnmn Onsi XpaHeHus He
AOSKHO BbITb TOKOMPOBOASALLEN MbIfK, NAPOB KUCIOT, LENoYen, a Takke
rasoB, BbI3bIBAOLLMX KOPPO3UIO 1 pa3pyLUatoLLMX U30NAUMIO.

Pacxogomep He TpebyeT crieumansHOro TEXHUYEcKoro obcnyxuBa-
HUS NP XPaHEHWM.

Pacxogomepbl MOryT TpaHCMOPTUPOBATbLCH aBTOMOOWUIMbHBLIM, PEYHbIM,
XXENe3HOO0POXKHLIM U aBUALMOHHBIM TPAHCTIOPTOM (KpOMe HerepmMeTusu-
POBaHHbIX OTCEKOB) NpW coBntoAeHM CreayoLyX YCIOBWIA:

- TPaHCMOPTMPOBKA OCYLLECTBISIETCA B 3aBOACKON TapeE;

- OTCYTCTBYET lnpdamoe BO34eNCTBME BRary;

- Temnepartypa He BbIXxoauT 3a npegensl ot muHyc 40 go 50 °C;

- BII@XXHOCTb He npesbiwaeT 95 % npwu TemnepaTtype o 35 °C;

Bubpauma B auanasoHe ot 10 go 500 Ny ¢ amnnutygon go 0,35 Mm unm
yckopeHvem ao 49 m/c:

- yAapbl CO 3Ha4YeHNEM NMNKOBOIO YCKOpPEeHUA 00 98 M/CZ;
- YNNOXEHHbIE B TpaHCNopTe U3aesnna 3akpenneHbl BO nsbexaHune nageHus

N coygapeHvn.
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5. METOOUKA NMOBEPKH

Pacxogomepbl «B3JIET MP» npoxogaT NepBUYHYIO MOBEPKY Mnpu
BbIMyCKe M3 NPOM3BOACTBA, nepvogudeckne — npu akcnnyatauum. [lo-
BepKa nNpom3BoguTCS B COOTBETCTBMMN C HACTOSILLEN METOAUKOMN NMOBEPKMU,
yTBepxaeHHoun it C BHUNP.

MexnoBepo4HbI HTepBan — 4 roga.
5.1. Onepauum npoBepKU

5.1.1. Npwn npoBeaeHN NOBEPKN OOMMKHbI ObiTh BLINOMHEHbLI Onepaumy, yKkasaH-
Hble B TaoOn.8.

Tabnuua 8
MyHkT Onepauun, npoBoguMbIE MpK
HanmeHoBaHWe onepauuii OOKyMEHTa no OaHHOM Buae NnoBepku
noBepke nepBuYHast nepvoanyeckas
1. BHewHun ocmoTp 57.1 + +
2. OnpoboBaHne pacxogomepa 5.7.2 + +
3. OnpegenexHune NorpeLHoCTN pacxono-
mMepa:
a) Npu NoBepke MeTo40M HEMOCPEOCTBEH-
HOro CNUYeHns; 5.7.3 + +
©) npn noBepke NMUTALMOHHBIM METOAO0M:
- onpegeneHve napameTpoB NEPBUYHOIO
npeobpasoBaTens 5741 + —
- onpegeneHue NOrpeLlHoCT! BTOPUYHOIO
n3mepuTensHoro npeobpasosarens 5.7.4.2 + +

5.1.2. [donyckaeTcss NpOBOAUTL MOBEPKY pacxO4oOMepPOB MeTOOOM Henocpen-
CTBEHHOIO CIMYEHVS Ha MOBEPOYHbIX YCTAHOBKaX WIN MMUTaALMOHHBIM
MEeTOO0M.

5.1.3. Mo cornacosaHuio ¢ ®Ir'yY LUICM PocTtexperynpoBaHua noBepka MoXeT
NPOBOAUTLCA MO COKpaLLeHHOW nporpamme. [Mpu 3TOM NorpeLHocTb 13-
MepeHUa OTAeErbHbIX NapamMeTpPoB MOXET He onpefensitbCd, O YeMm ge-
naeTca COOTBETCTBYHOLLAS 3anuUCb B CBUOETENbCTBE O MOBEPKE WK
nacropTte pacxogomepa.

5.1.4. [lonyckaeTca noBepka pacxo4oMepoB He B MOSTHOM Auana3oHe nacrnopT-
HbIX 3HAYEeHU NapamMeTpoB, a B JKCMyaTauMoHHOM uana3oHe, B pabo-
YKX YCIOBUSIX IKCMyaTaumn.

5.2. CpeacrBa NnoBepKu
5.2.1. MNpwv NnpoBeaeHn NOBEPKM NPUMEHSIIOTCS criegytoliee o6opyaoBaHve:
1) cpencTBa U3MepeHU 1 KOHTPONS:

- yCTaHOBKa MOBEepoYHasi ANns MoBEpKM METOA4OM u3MepeHus obbema
(pacxoga wnm mMacchbl) ¢ NpeaenoM OTHOCUTENbHOW MOrpeLlHOCTN He 6o-
nee 1/3 npegena gonyckaeMon OTHOCUTENbHOW MOrPELLHOCTM pacxoao-
MepOB;

- komnnekc nosepoyHbin «B3JIET KIMN» B64.00-00.00 TY;
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5.2.2.

5.2.3.

5.3.

5.4.
5.4.1.

BonbTMeTp B7-53/1 YLWAN.411182.003 TY, OCHOBHasA MNOrpeLlHoOCTb
N3MepeHns curbl Toka, + | 0,15 + 0,01 [/1y | %, rae l,, Iy — npegen name-
PEHMS N M3MEpPSIEMOE 3Ha4yeHve Cunbl TOKa, WM MunMamnepmMmeTp
kn.0,5;

4acTOTOMEpP ANEKTPOHHO-cYeTHbIM Y3-64 [J112.721.006 TY;
ceKkyHoomep;

wraHreHumpkyns LWL-M-500-0,1 TOCT 166, ocHOBHas NOrpeLHocTb U3-
mepeHus + 0,1 mm;

pynetka 3IMK2-10AHT-1 TOCT 7502, ueHa genexHust 1 mm;

TonwuHomep ynbTpassykoBon «B3JIET YT» B40.00-00.00 TY, norpeLwu-
HOCTb M3MepeHus TonwmHbl + 0,035 Mmm;

yrnomep YO, YO2 N'OCT 11197 wnn YT, YH TOCT 5378, ocHoBHas no-
rpeLUHOCTb He Bornee 5';

MaHomeTp, kn 0,4;
TepmomeTp NOCT 13646.
BCromMoraTtesbHble YCTPOUCTBA:

npucrnocobnenve Ansi onpegeneHus CKOPoCTU yrnbTpa3Byka B XUOKOCTU
B10.63-00.00 TY, anuHa akyctudeckom 6asbl (100 + 0,1) mm;

ckoba MOCT 11098, amanasoH nsmepenus ot 50 go 1650 mwm;
ocuunnorpad C1-96 2.044.011 TY;
IBM coBmeCTMbIN NepcoHarbHbI KOMMbIOTEP.

[onyckaetca npumMeHeHve apyroro obopyaoBaHusi, nNpubopoB M YCT-
POVICTB, XapakTEepPUCTUKM KOTOPbLIX HE YCTynalT xapaktepucTukam obo-
pyaoBanusa 1 npubopos, npvBeneHHbIX B N.5.2.1. Mpu otcytcTBmMmM 060-
py4oBaHua 1 NPUBOPOB C XapakKTepPUCTVKaMW, HE YCTYNarLWmMMKN YKa3aH-
HbiM, No cornacoBaHuio ¢ ®I'Y LICM PoctexperynupoBaHus, BbIMNOS-
HAOLLMM NOBEPKY, JONyCKaeTCsa NnpumeHeHne obopyaoBaHus 1 npmbopos
C XapakTepuctvkamu, SOCTaTOYHbIMU ANA MOSlyYeHUs JOCTOBEPHOro pe-
3ynbTaTa NoBEpPKW.

Bce cpeacrtea UAMepEHUA OOJTKHbI ObITb noBepeHbl N UMETb ,D,eVICTByPO-
wmne ceugetTesibCtBa O rnoBepke, OTMETKM O NOBEPKe B Macrioptax urn
OTTUCKM NOBEPUTETIbHbIX Knenm.

TpeboBaHuAa Kk kBanudukaumm nosepurtenen

K npoBegeHuio nsmepeHuin npu nosepke n obpaboTtke pesynbTaToB
M3MepeHUi 4oMNycKaltTCa nvua, aTTecToBaHHble B KayeCcTBe NnoBepuTe-
NS, U3yYrBLUME IKCMNyaTaUMOHHYIO AOKYMEHTAUMIO HAa pacxogoMepbl U
CpeacTBa WX MOBEPKW, MMEIOLLME OMbIT MOBEPKU CPenCTB M3MEpPEHUn
pacxoga, obbema XuOKOCTW, a Takke npoweglune MHCTPYKTax no Tex-
HVKe 6e30NacHOCTN B YCTAHOBMEHHOM MopsigkKe.

TpeboBaHusa 6e3onacHoOCTU

Mpn NpoBeaeHUM NOBEPKN AO0IMKHbI cobnogaTtbca TpeboBaHus Gesonac-
HOCTU B COOTBETCTBUM C «[lpaBunamm TEXHUHECKON IKCnyaTaummn anek-
TPOYCTaHOBOK noTpedutensMm» u «MexoTpacneBbiMM MpaBunaMm Mo
oxpaHe Tpyaa (MpaBuna 6e3onacHOCTK) Npw SKChyaTaumm 3neKTpoyc-
TAHOBOKY.
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5.4.2.

Mpn paboTe ¢ namepuTenbHLIMU NpUdopamMm U BCriomoraTesbHbIM 060py-
AOBaHVEM [OOSMKHbI cobnogaTtbest TpeboBaHua ©e30nacHOCTU, OroBo-
PEHHbIE B COOTBETCTBYHOLUMX TEXHUYECKUX OMUCAHUSX U PYKOBOACTBAX
Mo 3KCnyaTauym NpMMeEHsiEMbIX NPMOOPOB.

5.5. YcnoBusi npoBeaeHUs1 NoBepPKU

Mpn npoBeaeHWM NOBEPKM OOMMKHbI ObiTb COOMOAEHbI creayoLme
yCroBYSi:

- Temnepartypa okpyxatowero sosayxa ot 15 go 30 °C;

- Temnepartypa xugkoctn ot 5 go 40 °C;

- OTHOCUTENbHagA BriaxxHOCTb Bo3dgyxa oT 30 ao 80 %;
- atmocdhepHoe aasnexve ot 86,0 go 106,7 klla.

NMPUMEYAHME. [onyckaeTcs BbIMOMIHEHNE MOBEPKN B paboumx yc-
NOBUAX JKCMnyaTauum pacxo4oMepoB Mpu cobnogeHun TpeboBaHun K
YCIOBMAM 3KCMyaTaumm NoBepOYHOro obopynoBaHus.

[ns obecneyeHnsi BO3MOXXHOCTM BbIMOSHEHMS] MOBEPKM Ha MecTe
SKCMyaTauum pacxogoMepa MOHTaX yana yveTa [OSTKEH BbIMOSHATLCS
¢ 6arinacHbIM Tpy6onpoBOAOM.

5.6. NMoaroToBKa K NpoBeAEHNIO NOBEPKU

5.6.1.

5.6.2.

Mepen npoBeaeHWEM MOBEPKM OOIMKHbI ObiTb BbIMOMNHEHbI CreayoLume
noaroToBUTENbHbIE PAbOThI:

NpPoOBEpKa Hanmuyms MOBEPOYHOro 006OpyaoBaHWA U BCMOMOraTesbHbIX
yCTpouncTB (NpmcrnocobneHnii), NnepeYncrieHHblx B n.5.2;

NpPOBEepKa Hanuuus OevicTBYOLWMX CBUAETENbCTB (OTMETOK) O MoBepke
“cnornb3yeMbiX CPEACTB U3MEPEHUIA;

npoBepka cobnogeHust ycnosum n.5.5;

NMpoOBEpKa Hanmuna Ha pacxogomMepe 3TVKETKM C TOBapPHbIM 3HAaKOM U3ro-
ToButens — dupmbl «B3JET»;

npoBepKa HanuuMsa nacrnopTa Ha NoBepsieMbli pacxoqoMep U COOTBETCT-
BMSI KOMMINEKTHOCTU M MapKUPOBKW pacxoAoMepa, ykasaHHbIM B nacrop-
TE;

noaroToBkKka K pa60Te nosepdaemMoro pacxogomMmepa, cpeancrts I/I3MepeH|/IIZ
M BCNnomMoraTesibHbIX yCTpOﬁCTB, BXOAALLKX B COCTaB MoBepoO4HOro obo-
pyaoBaHud, B COOTBETCTBUN C UX SKCHﬂyaTaLlMOHHOIZ }J,OKyMeHTaLl,MGVI.

Mepen npoBeaeHvem onpoboBaHUst 1 NOBEpPKU cobupaeTcst cxema B CO-
oTBeTcTBMM C puc.l.1 (ANsa noBepkM MeTO4OM HENOCPEACTBEHHOIO Crnn-
YeHust) unm puc.l.2 (ana NoBepKU MMUTAUMOHHBIM MeToaoM) [Npunoxe-
Hua [

3HayeHnuss napametpoB [, HeobxoaAuMbIX ANSA MOBEPKM MEeTOoO0M
HenocpenCTBEHHOIrO CnnyeHus, cogepxarcs B nacrnopte Ha [1I1.

5.7. NpoBeaeHne NoBepKu

5.7.1. BHeLwHWn ocMOTp

|_|pl/l npoeegeHnMnM BHELUHEro ocmMoTpa AOJTKHO ObITb yCTaHOBJIEHO
COOTBETCTBME BHELWUHEro BuAa pacxogomMepa crneyroumm Tpe6OBaHI/I-
AM:
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- Ha pacxoJoMepe A0MMKeH ObiTh YKka3aH 3aBOACKOW HOMEP;

- Ha pacxogomepe He AOSMKHO ObITb MeXaHU4eCKUX MOBPEXOeHWA n ge-
GOeKkTOB MOKPLITUIA, NPENSATCTBYIOLLMX YTEHUIO HALAMUCEN N CHATUIO OTCYe-
TOB MO VHAVKATOPY.

Mo pesynbTatam ocMOTpa AeraeTca OTMeTKa O COOTBETCTBUMU B
npoTokone (Mpunoxenwve ).

5.7.2. OnpoboBaHue pacxogomepa

OnpoGoBaHve BLINOMHAETCH C LENbl YCTAHOBMEHUS paboTocno-
cobHocTn pacxopomepa. OnpoboBaHve ponyckaetcs npoBoauTb 6e3
NPVCYTCTBYSI NOBEPUTENSI.

OnpoboBaHve pacxogomepa MpPOV3BOAUTCH METOOOM Mporycka
XWOKOCTU Ha MOBEPOYHOM YCTAHOBKE WM UMUTAUMOHHBIM METOLOM C
nomMoLLbto komnnekca nosepoyHoro «B3J1ET KMiNx.

N3meHss pacxod, MpoBepwTb Hanuyve MHOWKauuM U3MepsieMbiX U
KOHTPONMpYEeMbIX MapaMeTpoB Ha MHOMKaTope pacxogomepa (Mpu ero
HanM4uMn), HanuMue KOMMYHUKaLUMOHHOW cBsA3u no RS-BbIxody C nepco-
HanbHLIM KOMMbLIOTEPOM, HanM4ne CUrHanoB Ha MHPOPMALMOHHBIX BbIXO-
Aax.

Mo pesynbTatam onpoboBaHus LenaeTcss OTMeTKa O COOTBETCTBUM
B npoTtokone (Mpunoxenwne IN).

5.7.3. Onpegenenve OTHOCUTENLHOW MOrPELLUHOCTM pacxoLoMepa METOAOM He-
nocpeaCcTBEHHOIO CrinYeHus

OnpepenexHve OTHOCUTENbHOW MOrPELLHOCTN pacxogomepa npu ms-
MepeHn obbema (cpegHero o6bEMHOro pacxofa) KUAKOCTM Ha MoBe-
POYHOW yCTaHOBKE MPOBOAUTCA Mpu 3HadveHuax pacxopga — 0,05Qaus,
0,1-Q.ams, 0,5-Quans (Pacxon yctaHaBnmBaeTcs ¢ gonyckom + 10 %).

Q.aus ONpenensieTca no gopmyre:
Quans = 2,83'10—3'V'DN2, M3/‘-I,

roe v=10,6 m/c;
DN — guameTp ycrnosHoro npoxoga [, mm.

OTHocuTENbHAas MOrPeLLHOCTb ONpeaenseTcs CpaBHEHMEM OENCTBU-
TenbHOro 3Ha4veHns obbema V, (cpegHero obbemHoro pacxoaa Qg cp) U
3HayeHus obbema V, (cpegHero obbemHoro pacxoga Qy,), UsMepeHHoro
pacxo4oMeEPOM.

5.7.3.1. MNpwn noBepke cnocobom namepeHuss odbema B kKa4yecTse AEeNCTBUTENbHO-
ro 3HauyeHust obbema V, ncnonb3yetcs 3Ha4yeHne obbema XKUOKOCTH, Ha-
OGpaHHOro B 0ObLEMHYHO Mepy MOBEPOYHOM YCTAHOBKW, WM MOKa3aHus
o6pasuoBoOro cyeTymka. [enctButenbHoe 3HavyeHne cpeaHero 06beMHo-
ro pacxofa Q. cp ONpeaenseTcs no opmyne:

Qvo cp =, (51)
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5.7.3.2.

5.7.3.3.

rae Qw oo — AeWCTBUTENbHOe 3HaveHve cpeaHero o6bLEMHOro pacxo-
na, Mly;

V, — AencTBuUTENbHOE 3Ha4YeHne obbema, M3
T,— BpemMs nsmepeHus, .

Mpu NnoBepke cnocoGoM M3MEPEHUsI pacxoda OEUCTBUTENbHbIE 3HAYEHUS
pacxoga 1 obbema onpeaensaTcs pacyeTHbIM MyTeMm:

n

Z Qvoj

_ it
QVO w n ’ (52)

Vo =Qu 0, xT,, (5.3)

rae Qe o — [eiCTBUTeNbHOE 3HauYeHMe cpefiHero oBLEMHOro pacxo-
na, Mu;

Vo — AeiCTBUTENBHOE 3HaYeHVe obbema, M,

Q%- — [JeuncTBuTerNbHOE 3HaveHue pacxoda npu j-TOM UsMepe-
HUAN, M°/\;

n> 11 — KONMYECTBO OTCYETOB 3a UHTEpPBan Bpemenu T,.

Mpy noBepke cnocobom nsmepeHus Maccbl Ans onpeaeneHns encTBu-
TENbHOrO 3HAYEeHNs MacCbl XMOKOCTU Ha MOBEPOYHbIX YCTAaHOBKaX C Be-
COBbIM YCTPOMCTBOM MOSb3YHOTCSA NOKa3aHWUsIMM BECOBOTO YCTPOUCTBA.

HencTtBurenbHoe 3HayeHne obbema npu 3TOM onpefensiercs no
doopmyne:

Vo=—, (5.4)

roe V, — AeiCTBUTENbHOE 3HaYeHWe obbema, M°;
M, — AEeUCTBUTENBHOE 3HaYEeHe MacChl U3MEPSIEMOM KUOKOCTW, Kr;
p — MNOTHOCTb XWAKOCTH, KI/M".

MNMepen Hayanom MNOBEPKM Ha MOBEPOYHOM YCTAaHOBKE C BECOBLIM
YCTPOWCTBOM HEOOXo4MMO OnpenenvTb Mo KOHTPOSbHOMY MaHOMETpY
AaBlNeHNe XUOKOCTW, a Mo TepMOMETpy — TeMnepaTypy B TpybonpoBoae
NMoBEepPOYHOM YCTaHOBKU. Ha OCHOBaHUM U3MEPEHHBIX 3HAYEHU TeMnepa-
Typbl U gaeneHus no tabnuuam NCCCL 98-2000 «Bopga. YpenbHbin
obbem un aHTanbnua npu Temnepatypax 0...1000 °C w pasneHusax
0,001...1000 MTa» onpenenaeTcs NMOTHOCTb MOBEPOYHOWN XUOKOCTW.

HevictBuTEenbHOE 3HayeHvne cpegHero o6bEeMHOro pacxoga paccuyu-
TbiBaeTcsa no gopmyne (5.1).
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5.7.3.4. Ana cHATUA pe3ynbTaTtoB U3MEpPeHMss obbema C uvHAMKaATOpa W
RS-BbIxoga pacxofomepa BbINOMHAKTCA criegytowive npoueaypbl. Ha
MHOUKaTope pacxogomMepa W NOAKMIOYEHHOM K RS-BbIxody nepcoHasib-
HOM KOMMblOTEPE YCTaHABNMBAETCHA PEXMM BbiBOAA Ha 3KpaH NoBepsie-
Moro napameTtpa. lNepen KaxabiM n3mMepeHvieM Npou3BoOL4UTCH perncTpa-
UMsi HavanbHOro 3Ha4veHuns obvema V, (M3), 3aperncTpmpoBaHHOIO pac-
xogomepoM. [Nocrne nponycka xugkocTn Yyepes MM B gaHHOW NOBEPOYHOM
TOYKE PErUCTPUPYETCS KOHEYHOE 3HayeHvne obbema V (M3). Mo pasHo-
CTM MOKa3aHU PacCUYUTbIBAETCA M3MEPEHHOE 3HaYeHne obbema >KUAKo-
cTu:

Vo=V -V (5.5)

roe V, — u3MepeHHoe 3HaueHue obbema, M°.

Mpun pernctpaummn nokasaHun ¢ RS-Bbixoga U MHAMKaATOpa HEOOXo-
AUMO MpU O4HOM M3MEPEHUN NPOMycKaTb Yepe3 pacxo4oMepbl Takoe KO-
NIMYECTBO XUAKOCTK, 4TOBblI HabupaTb He MeHee 500 eaunHWL, MNaaLLero
paspsi4a YCTPOWCTBA MHAUKALMM NpY pEKOMEHAYEMOM BPEMEHUN U3MEpe-
HUA He meHee 200 cex.

rlpl/l HEBO3MOXXHOCTU BbIMNMOJIHATL MOBEPKY C OCTaHOBKOW MOTOKa B
prGOHpOBO,D,e, a TakKXe AO5nd COKpalleHUA BpeMeHU NMOoBEepPKU OOoMyCKa-
€TCA BbINOJNHATL onpeaerieHne OTHOCUTENBLHON NnorpeLHoCcT pacxono-
Mepa TOJIbKO No nMnyJibCHOMY BbiXo4y.

Mo MMNynbCHOMY BbIXO4Y 3Ha4YeHue obbema, M3MEePEeHHOe PacXofo-
MepoM, OnpeaenseTcsa no rnokasaHusM YacToToMepa, NOAKMOYEHHOrO K
COOTBETCTBYIOLLEMY BbIXOAY pacxogoMepa. lNepen HayanoM MamepeHis
4acTOTOMEpP YCTaHaBIMBAETCS B PEXUM CYeTa UMMYIbCOB U OBHynseT-
cs. Mo ctapToBOMY curHany uMMmnyrbCbl C BbiXoga pacxodoMepa Hauu-
HalOT MOCTyNaTb Ha BXOA4 YacToTomepa.

KonmyectBo xugkocTn V, (M°), mpolueflueii yepe3 npeobpasosa-
Tenb pacxoaa, onpegensaetcsa no opmyne:

V, =NxK,, (5.6)

roe N — konmnyecTBo nMmnynbCcoB, NnoAcCHMTaHHOE YaCTOTOMEPOM;
K, — Bec nMmnyribCca MMnyJsibCHOro Bbixoda pacxogomepa, MS/MMI'I.

MwuHUManeHoO HeobXxoauMbI 06bEM XUAKOCTU, NPONyCKaeMon Yyepes
pacxo4omMep Mpu O4HOM M3MEPEHUN, NMPU PerucTpauum rnokasaHui ¢ Um-
NyNbCHOrO BbIXOA4a AOSMPKEH ObITb TakMMm, 4TObObI HabpaTb He MeHee 500
UMMy bCOB.

N3mepeHHbIn cpeHun OObEMHBLIN pPacxXOd >KWAKOCTKW, npollefluen
4yepes pacxogomep, onpegensietca no popmyne:

Que =75, (5.7)

rae Qu cp — M3MEepeHHoe 3HaveHre cpedHero obbemMHoro pacxoaa, M>/y;
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5.7.3.5.

V,, — UaMepeHHoe 3HaveHne obbema, M>;
T,— BpemMs nsmepeHus, u.

Mpy cbeme MHOpPMaLW C TOKOBOIO BbiIXOAa M3MEPEHHOE 3HaYeHe
cpefHero 06 bEMHOro pacxofa paccuynTbiBaeTcs No hopmyre

I, —I
va cp ZIMA.(QBH_QHH)—FQHH! (5.8)

mMakc IMI/IH

rae Qw cp — MIBMEPEHHOE 3HaYeHVe cpeaHero o6bemMHOro pacxoaa, M>/u;

|, — BbIXOQHOW TOKOBLIN cuUrHan pacxogomepa, MA;

lww — MVHMManbHOE 3HayeHne Toka Auana3oHa paboTbl TOKOBOrO
BbIXo4a pacxogomepa, MA;

Iwae — MaKCUManbHOe 3HayeHue Toka AmanasoHa paboTbl TOKOBOMO
BbIXo4a pacxogomepa, MA;

Qsn — BEPXHWA Npeaen usMepeHus cpegHero obbemMHoOro pacxoga
pacxogomepa, M/y;

Qun — HWKHVMA npenen uM3MepeHus cpepHero obbemMHoro pacxoga
pacxogomepa, M/u.

M3mepeHna npousBoasaTCA HE MeHee Tpex pas B KaXaow noBepoY-
HOW TOYKeE.

OnpepaeneHre OTHOCUTENbHOM MOrPELLHOCTU pacxodoMepa npy uamepe-
HUM 06bEMA XKMIOKOCTM BbINOSHAETCS MO hopMyre:

V . —V,.
5 — ui Ol

vi

x100% | (5.9)

oi

roe o, — OTHOCUTENbHasa MOrpeLlHOCTb pacxogomepa npu U3MepeHun
obbema B i-Ton NoBepoYHON Touke, %;

V,i — U3MepeHHoe 3Ha4yeHne obbema B i-TOM NMOBEPOYHOM TOUKE, M3;

Vo — AeNCTBUTENbHOE 3Ha4YeHne oObema B i-TOW MOBEPOYHOMN TOYKE,
M.

OnpenenexHve OTHOCUTENBbHOM MOrPELIHOCTM pacxogomMepa npu us-
MEepeHun cpegHero obbEeMHOro pacxoga XWOKOCTU BbIMOSHAETCH Mo
doopmyne:

QVMC i_QVOc i
Sy = —— " %100 9, (5.10)

Vo cpi

rae i — OTHOCUTENMbHAsA MOrPELLHOCTb pacxofomMepa npu M3mMepeHum
cpenHero o6beMHOro pacxoga B i-To NOBEPOYHOW Touke, %;

Qu cpi — VBMEpeHHoe 3HaueHWe CpefiHero 06LEeMHOro pacxoda B
i-ToVi MoBepOYHOW TouKe, M/u;

Quo cpi — [IEVICTBUTENBHOE 3HAUEHME cpeaHero 06bLEMHOro pacxoaa B
i-ToVi MoBepOYHOV TouKe, M/u.
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PesynbTaTbl NMOBEPKU CUATAOTCS MONOXKUTENbHBIMK, €CNN MaKCW-
ManbHble 3HaYEHWUs MOrPELLHOCTM pacxodomepa npu usmepeHnm obbema
N Npv M3MEPEHUN cpeaHero 0GbEMHOrO pacxoda B KaxaoW 13 nose-
POYHbIX TOYEK HE MPEBbLILAT 3HAYEHWUIA, YCTAHOBMEHHbIX B HACTOSLLEM
PYKOBOACTBE MO 3KCryaTaumn.

Mo pesynbTatam noBepku aeriaeTcs OTMETKa O COOTBETCTBMMU B
npotokone (MNpwunoxenwve IN).

Ecrn NOrpewHOCTb U3MepeHNA BbIXOOUT 3a npeneribl HOpMMpoBaH-
HbIX 3HaYeHW, BbIMOSTHAETCS IOCTUPOBKa pacxogomepa, rnocne 4ero no-
BepKa BbIMNOJIHAETCA NMOBTOPHO.

5.7.4. Onpep,eneHVle OTHOCUTENBLHON norpewHoCcTn pacxogomepa MMMTaumoH-
HbIM METOAOM

Onpe/:l,eneHme OTHOCUTENBLHON norpeLHoCcTn pacxogomMmepa UMUTa-
LMOHHbIM METOAOM MPOoM3BOAUTCA B ABa dTana.

- onpegenedue napameTpos nepBnM4HOro npeo6pasoBaTenﬂ pacxoaa,

- onpeaerneHne norpeLLuHOCT BTOPUYHOIO M3MEpUTENbHOMo npeobpasoBa-
Tensa pacxogomepa npu M3MepeHun cpegHero o6bemMHoOro pacxoga u
obbema XMaKoCTM Npu NoMoLLm noBepoyHoro komnnekca «B3JTET KIM»
B64.00-00.00.

5.7.4.1. OnpegeneHve napameTpoB NepBMYHOro nNpeobpasoBaTens pacxona

MapameTpbl NepBuYHOrO npeobpasoBaTtens pacxoda onpenensatTcs
npuv BbiNyCKe 13 NMPOU3BOACTBA UK MPU BbINOMHEHUN €ro MOHTaxa B CO-
OTBETCTBMM C [OOKYMeHTOM «Pacxogomep-cHeTurK yrbTpasByKOBOW
«B3JIET MP». NcnonHeHne YPCB-5xx u. MHCTpYKUMA NO MOHTaxy»
B12.00-00.00 M. CobniogeHne TpeboBaHUA MHCTPYKLUM MO MOHTaXy
obecneyvBaeT BbINOSIHEHWE U3MEPEHUI pacxoda u obbema ¢ NorpeLLHo-
CTSIMW, HOPMYPOBAaHHBLIMW B PYKOBOZCTBE MO 3KCMiyaTauumM Ha pacxoao-
mep.

5.7.4.2. OnpegeneHve NorpeLHOCTN BTOPUMHOIO M3MEPUTENBHOIO NpeobpasoBa-
Tens pacxogomepa

5.7.4.2.1. Onpegenexuve norpewHocty Bl npu nsmepeHnm pacxoga
Pacxogomep nepesoautcs B pexum «[MTOBEPKA».

K BTOpuyHOMY npeobpasoBartento pacxogomMepa MNogKnYaeTcs
YacToToMep, C MOMOLLbK KOTOPOro usMepsieTcs 4actoTa (nepvog)
LUTATHOrO KBapLEeBOro reHepaTtopa onopHon YactoTbl (40 MIy) pacxo-
pomepa. lNonyyeHHoe 3HayeHue 4acTOTbl 3aHOCUTCSt B MAcropT U BBO-
AUTCS B pacxogomep.

OTanoHHoe 3HayeHve pacxoda WMUTUPYETCH PacxoJoMEpPOM C
NMOMOLLIbIO BPEMEHHOW 3aepXKKN 30HAMPYHIOLLErO UMMNynbca, ddopmmpye-
Mol 13 N-ro Konu4ecTsa NepUoOB CUrHarna OrnopHOro KBapLIEBOro reHe-
paTopa pacxogomepa. Yvcno N onpenenaeTtcs 3HauyeHeM UMUTMPYEMO-
ro pacxoaa.

Onpepenenve oTHocuTenbHOW norpelwuHocTn Bl npoBogutca npu
3Haqeg||/|ﬂx pacxo,u,a - O,OS'QHaM& 0,1' QHaI/IG! 0,5' QHaM61 QHaM6, roe QHaI/I6 =
300 m’/4. Pacxog yctaHaBnmBaeTtcs ¢ gonyckom + 20 %.
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[MoBepoyHble 3HaYeHWs pacxoda yCTaHaBMMBAKTCHA MocfenoBa-
TenbHo. Bpems nsmepenns — He meHee100 cekyHa. [Ona Kaxgom TOYKK
He MeHee 3 pa3 CHMMalTCH YCTaHOBMBLUMECH MOKasaHus pacxogomepa
C MHAOPMAaLMOHHBIX BbIXOAOB (B TOM YuUCfle C MHOMKATOpa pacxogome-
pa).

AbcontoTHas norpewHocTb Bl npy namepeHnm pacxoga sbluncnseT-
cs no copmyne:

AQij :Qij - Qi (5.11)

raoe AQj — abcontoTHasa norpelHocTb Bl B i-ToM noBepo4HoOM Touke npu
J]-TOM “3mepeHu, M/;

Qjj — NoKasaHuA pacxogomepa B i-TOW MOBEPOYHON TOYKE MPU j-TOM
NU3MepEHUN, M3/L|;

Qoi — 3TaNoHHOE 3Ha4YeHne pacxoaa B i-TOW MOBEPOYHOWN TOUKE, M/

CwmelLeHWe Hyns onpegensaeTcsa no gopmyne:

n

Z(ZXAQU +AQ,;)

H=2 , (5.12)
3xn

roe H— cvelueHre Hyns, Mo/Y;

AQyj, AQyj — 3HaueHVss abCoMOTHbIX NOrpPELLHOCTEN U3MEepPeHna pac-
xoga B 1-0M M 2-01 NOBEPOYHBLIX TOYKAX COOTBETCTBEHHO MNPWU j-TOM U3-
MepeHuy;

N — KONMYECTBO U3MEPEHUN.
OTHocutenbHas norpelHocTb Bl BbluucnsieTcs no popmyne:

AQ; —H
S =8 100 %. (5.13)

1]
oi
Pe3ynbTaTbl MOBEPKU CUYUTAOTCHA MONOXUTENMbHBIMW, €CIU MaKCu-
MarnbHble 3HAYeHUs] MOrpeLLHOCTM pacxo4oMepa B KaXadou U3 noBepou-
HbIX TOYEK He npeBbiwatT 3HaveHua + 0,25 %.

5.7.4.2.2. OnpegeneHve norpeLuHoctn Bl npu namepeHmm obbema

HeoGxoavmMo 3aHecTM 3HayYeHVe CMELLEHUst Hynsi, onpenereHHoe
BbILLIE.

[Mpy nomowm BpeMeHHOW 3adepXXKU 30HOVPYIOLLEero uMnyrnbca,
dopmMupyemMon 13 nepuogoB CuUrHamna OropHOro KBapueBoro reHeparopa
pacxogomMmepa, YycCTaHaBnvMBaeTCs Haubornbllee 3HadeHve pacxoga
(300 M3/q), 3aTem OBHynATCA 3HAYeHUs1 cyeTynka obbema pacxogome-
pa 1 pacxogomMep NepeBOaAUTCH B pexum usmepeHus. lNpounssoautcs Ha-
KonneHvwe obwvéma. MpoaomknTenbHOCTb M3MepeHns — He MeHee 100
cekyHn. [MokasaHua pacxogomepa CHUMAKTCA He MeHee Tpex pas.

OTHocuTenbHaa norpewHocTe Bl npu namepeHun obbema BbluMC-
nsetca no gopmyrne:

V. -V,
S, =—1 "% ,100%, (5.14)

V]
0j
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roe d,j — oTHocuTenbHasa norpeltHocTs Bl npu j-Tom nsmepenum, %;
V; — nokasaHua pacxogomepa npu j-ToM nsmepeHuu, M;
Vo — 3TanoHHoe 3Ha4eHve obbema npu j-ToOM M3mMepeHum, M.

PesynbTaTbl MOBEPKU CUYUTAKOTCHA MOSIOXKUTENbHBIMW, €CIU MaKCu-
MarbHble 3HaYeHUs MOrpeLIHOCTU pacxogoMepa Mnpu KaXKaomM usmepeHum
He npeBbIwarT 3HadeHus + 0,25 %.

PesynbTaTbl NOBEPKN 3aHOCATCA B MPOTOKOS, hopmMa KOTOPOro npu-
BeaeHa B [Npunoxenmn I

5.8. OchopmneHue pe3ynbTaTOB NOBEPKU

5.8.1. lNpun nonoxutenbHbIX pesynbTaTtax NoBEepPKM AenaeTcs 3anucb B nacrop-
Te pacxogomepa, 3aBepeHHasd MOAMUCHI0 MOBEPUTENA C HaHeCeHVeMm
NoBepuUTENbHOMO Krenmva, unmn ogoopmMnseTcsl CBUOETENbCTBO O NOBEpPKe,
rnocrne 4Yero pacxogomep LOrMycKaeTcs K dKcniyataumm ¢ HOpMUPOBaH-
HOW MOrpeLlHOCTbIO.

5.8.2. B cnyyae oTpuuaTesibHbIX pe3ynbTaToB MepBUYHON MOBEPKU pacxono-
Mep BO3BpaLlaeTCsa B NPOM3BOACTBO Ha AopaboTKy, nocre 4yero noane-
XXWUT NOBTOPHOWN NOBEPKE.

5.8.3. B cny4ae oTpuuaTtenbHbIX pe3ynbTaToB Nepuoanyeckon NoBepPKN pacxo-
Aomep bpakyeTcs, a KIemmo racutcs.

6. YTUITIN3ALUUA

Pacxogomepbl «B3JIET MP» ncnonHenns YPCB-5xx 1 He coaepxaT
BELLECTB M KOMMOHEHTOB, NPeACTaBNAOLLIMX ONAaCHOCTb AN 300POBbS
NIOAen U OKpyXXatollen cpedbl B NPOLECCe M NOocrie OKOHYaHWUA Cpoka
cnyx6bl. YTunusaums pacxogomepa  OCYLLEeCTBMSEeTCA OTAeNbHO Mo
rpynnam maTepuarnoB: MracTMacCoBble WU PE3MHOBbLIE 3NIEMEHTLI, NnaThbl
C 3NEKTPOHHbIMM KOMMOHEHTaMKW, MeTarfMyeckue afnemeHTbl Kopryca U
KpenexHble 3rieMEHTbI.
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NMPUNTOXXEHUE A. Bua coctaBHbIX YacTen pacxogomepa

\i

< 250*
2

\__J B3NETMP ©

‘ \ / PACXOJIOMEP-CYETUMK YNIbTPA3BYKOBOM

125* .. 6o
154+ OICI0[8R < 1] «)

OHE®E
\Z

\.

(YPCB-510u =24B)] MP Ne XXXXXX

= UI_@UJI{

Q
(~)
(«]

- -

— Y
\——/

— Y

- | -

— Y

a) Bug cnepeam

75*

0) B1O CHM3Y

* - crpaBOYHbIV pa3mMep
1 — OQucninel uHdOukamopa; 2 — Knaguamypa, 3 — Modysib obpabomku
O0aHHbIX; 4 — Modyrnb BUI; 5 — moHmMaxHbIt Modyrnb, 6 — cybbriok 06-

pabomku OaHHbIX; 7 — 2epM086800kI; 8 — pasbem RS-232; 9 — knemma
3a3eMIIeHuUs.

Puc.A.1. Bropu4HbI u3amepuTenbHbIN Npeobpa3oBaTtenb.
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7,5*

27* 35*

]

5§

«22* »le—— 80— »

a) Bug cOoky
* — cnpaBO4HbI pasmep
1 — DIN-petika; 2 — KpoHwmeuH; 3 — BI.

2 1 3
A [ _ |
/710,
. ’ b [ | 39*
= i
5*-» }4725*—>

20

D
N7

0) Bug c3agu

Puc.A.2. Bup BIl c kpoHwTenHamu ana kpenneHunsa Ha DIN-pewnky 35/7,5.

1500*

]l

88*

st

43*

l

=]

Macca He 6ornee 0,5 ke
* - CNpaBOYHbIN pasmep

315 —

1 — usnyJarowasi NAOCKOCMe; 2 — ommMemka akycCmu4yecKo2o ueHmpa.
Puc.A.3. HaknagHomu M3A.
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lpaHW noA ka4 36 Mm A1A YCTaHOBKU U
AemoHTaxka MIA u3 moHTaXHoro naTpybka

M3ny4datoLas ni1oCKOCTb

BHyTpeHHAA
H BTY/IKA

11 \
——_|
Ui

—

——M42x2—»>

Y

< 145*

a) C NnacTMacCcoBbIM NMPOTEKTOPOM

IpaHu nog Kntoy 36 Mm ANA YCTaHOBKU U
AemoHTaxKa MIA u3 moHTaXKHoro naTpybka

M3nyyatoLan NnaOCKOCTb

BHyTpeHHAA
H BTY/IKA

11 \
T |
U

il

——M42x2—»

- 145%

6) C TUTaHOBbLIM NPOTEKTOPOM

lpaHn nog KN4y 36 MM ANA YCTaHOBKU U
AemoHTaKa MIA 13 MoHTaXKHOro naTpyobka

M3nyyarowana na1ocKoCTb

HakungHas ralika

4

11 /
= 3
/
- 145-250* >

B) C TUTAHOBbLIM MPOTEKTOPOM N HaKWOHOW rankown

Macca He 6onee 1,0 kr
Puc.A.4. Bpe3sHoun (BBMHYuBaeMbin) MIA.
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— 400

90*

@ M3A2

[

.-
| NoA1 e

* - CnpaBOYHbIN pasMep

60*

AN

A

«[M3A2»

«[MN3AT»

/|

R SO

52*
76*

94*

© ©

5,8*

s

34,5*

\V

3*

1 — Kkopniyc ycmpoticmea,; 2 — kabenu 0ns cmbikoeku ¢ [M3A; 3 — pa3b-
embl 0515 NooknoYyeHus: kabenet css3u ¢ Br.

Puc.A.5. YcTponcTtBo cornacyrouee.
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NMPUNTOXXEHUE B. CxeMbl aneKkTpu4ieckue

B.1. Cxema coeguHeHun pacxogomepa

BTOPWUYHbIN
NMPEOBPA3OBATESb
RS-232 Kanan 1 —<[<—] Uens
1 PEAL.1 OO 1 | 1 | noa & naa1a
¢/ o’
2 RXD GND 2 2 | GND
3 TXD PEAL1.2 3 3 | GND
4 GND 4 4 | GND
5 GND PEA2.1 Van\ Ed NaAl.2
6 GND ]‘
7 RTS PEA2.2
8 CTS GND
9 Kanan 2
RS-485 PEALL 5 < naA2.1
A/Data- GND
B/Data+ Péﬁgz
GND
PEA2.1 s < NaA2.2
YH.BbIX. O GND
TSOUT+ PEAZ'Z
TSOUT- ND
Kanan 3
YHBbIX. 14 (5-8) TpEAT 1 | <] M3A3.1
TSOUT1+ GND
TSOUT1- PEA1.2
TSOUT2+ GND
TSOUT2- PEA2.1 VA <] N3A3.2
TSOUT3+ GND
TSOUT3- PEA2.2
TSOUT4+ GND
TSOUT4- Kanan 4
Tok.ebix. 1 (2) PEA1.1 s < NnaA4.1
GND GND
GND PEA1.2
| GND
| PEA2.1 VA < NaA4.2
GND
Ethernet PEA2.2
TX+ GND
TX-
RX+ L
=24 B
RX- >

Puc.b.1. Cxema coeguHeHnn pacxogomepoB ucnonHeHusa YPCB-54x u.

Cxembl nogkntodenna MNOA ¢ vcnonb3oBaHWMEM YCTPOWMCTBaA corna-
cylowero wwunum ycTpouctsa KOMMyTauUMOHHOro (6rioka KoMMyTauumm)
npvBeaeHbl B UHCTPYKLMU MO MOHTaXy.
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B.2. Cxema OKOHeYHOro Kackaga yHuBepcarnbHbIX BbIXO40B

[MTaHne okoHeuHoro kackaga (puc.b.2) yHvmBepcanbHbIX BbIXO4OB
MOXET OCYLLUECTBMATLCA KaK OT BHYTPEHHEr0 UCTOYHMKA NUTaHUS — ak-
TUBHbIN PEXUM paboThbl, Tak U OT BHELUHErO UCTOYHMKA — NaCCUBHbIN pe-
XKUM.

+5V

1 kKOm

2J1(31,33,J5,37)

! «TSOUT+»
(«TSOUTx+»)

X
«TSOUT-»
32 (32, 34, 36, 38)  («TSOUTx-»)

L

Puc.b.2. Cxema oKOHEYHOro Kackaga yHMBepcasibHbIX BbIXOAO0B.

B ckobkax Ha cxeme YKa3aHbl obo3HaveHns ans YHMBEPCAlbHbIX
BbIXOOOB CEPBUCHbIX MOﬂyﬂeﬁ.

[Ana ycTtaHoBNEHHOro 3HayeHuss AKTUB. Yp. <BbliCOKMK> Hanuuuio
UMnynbca Ha BbIXOA4E B YACTOTHOM M UMMYMbCHOM pexmmax, a Takke
HanU4YMIO COBLITUA B JTIOTMYECKOM PEeXnMe COOTBETCTBYET Pa30OMKHYyTOe
COCTOSIHME 3MEKTPOHHOro Krtoya. Npu oTCcyTCTBMM MMMyribca N OTCYTCT-
BUM COBbBITUSI ANEKTPOHHbBIN KIIOY 3aMKHYT.

[Ana ycraHoBneHHoro 3HayeHus AkTuB. Yp. <Hu3kum> cocTtosiHus
3MNEKTPOHHOrOo Knoya obpaTHble.

Mpy aKTMBHOM pexume paboTbl OKOHEYHOrO Kackaga v pa3oMKHYTOM
3NEKTPOHHOM KIloYe HanpsikeHve Ha Bbixode Oyaet B npegenax (2,4 —
5,0) B, npu 3amkHyTOM Kntove — He bonee 0,4 B. PaGoTa Bbixoga npu
aKTVBHOM pexume paboTbl OKOHEYHOro Kackaga [OMycKaeTcsl Ha Ha-
rpy3Ky C conpoTuBreHvem He meHee 1 kKOMm.

B maccvBHOM pexume nutaHue LOSPKHO OCYLLEeCTBATLCSA Hanpsxe-
HVYEM MOCTOSIHHOrO Toka oT 5 oo 15 B OT BHelwHero nctovHuka. [donyc-
KaeTca nNuUTaHve Hanpsbkenvem o 24 B, npu aTom amnnutyga BbIXOL4HbIX
nMmnynbcoB ByaeTt orpaHudeHo ypoBHeM B 15 B. [onyctumoe 3HayeHue
KOMMYTUPYEMOro Toka Harpysku He 6onee 10 MA.

[MogkntoYeHe OKOHEYHOro Kackaga K BHYTpeHHEMY UCTOYHUKY + 5B
ocyulecCTBlideTCcA C NOMOLWbHKO COOTBETCTBYHOLIMX MEepeMblHEK, 3aMbl-
KarLWwmnX KOHTaKTHbIE Napbl YCTAHOBKU peXnva pa6OTbI OKOHEe4YHOoro Kac-
Kada yHuBepCalibHOro Bbixoaa.

[nvHa nuHWM CBA3M AN YHMBEpCcarnbHbIX Bbixogos — 4o 300 m.
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NMPUNTOXXEHUE B. KommyTauua moayneun pacxogomepa

( )

S)
\
C
/|

OO I

[ T 24 B criom 2

F e o)

J3 J4

‘@ gy

A — OKHO 0nsi pa3mew,eHuUsi KOMMymauyUuOHHbIX 3/1eMEeHMo8 KOMOUHU-
po8aHHO20 MOQYrIsi BHEWHUX cesidel;

61, B1 — okHa 05151 pa3meuw,eHUsi KOMMymauuOHHbIX 3/1eMEHMOo8 cep-
B8UCHO20 MOQYIISl BHEWHUX c8s3el, ycmaHOo8/1eHHo20 8 criom 1;
52, B2 — okHa 0551 pa3meuw,eHUss KOMMymauuOHHbIX 3/1eMEHMOo8 cep-
B8UCHO20 MOQYIISI BHEWHUX c8si3el, yCmaHO8/IeHHO20 8 criom 2;

[" — pe3epsHOe OKHO,
HA1-4 — okHa 0515 pasmeweHUsi KOMMymauyUuOHHbIX 311IeMeHmMoe8 rpue-
Mo-riepedarouwyux mModyneu;
1 — konioOka npedoxpaHumerns 1 A 8 uenu =24B;
2 — pa3beMm 0Oris NOOKIYeHUsT Kaberns numaHusi =24B;
3, 4 — koHMakmHble napwl J3, J4 coomeemcmeeHHO OJis1 ycmaHO8KU
pexuma pabomsi npubopa:
- J3 — KOHMaKkmHas napa paspeweHusi Moougukayuu kanubpoeoy-
HbIX napamempos;
- J4 — KOHMaKmHas napa paspeweHust Mooughukayuu rnapamempos
OYHKUUOHUPOBaHUSI;
5 — mexHonozau4eckull pasbem 05151 NOOKMOYEHUS Yacmomomepa rnpu
u3MepeHUU Yacmombl OroPHO20 Keapua (Ucrosb3yemcs rnpu no-
gepke npubopa).

290
bt
;

Puc.B.1. Bug c3agn moaynsa ob6paboTku faHHbIX.
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TSOUT +
TSOUT -
B/Data+

[oe] |22
&
H
H

GND
A/Data-

(2] <
vl kv

} RS-232
J2

[oe]

@/ii

Puc.B.2. KommyTauMOHHbIE 3n1eMeHTbl KOMOUHUPOBAHHOIO MOAYIA.

Ta6nuua B.1. O603Ha4YeHUe KOHTaKTHbIX 3JIEMEHTOB U CUrHarioB KOMOUHU-
pOBaHHOro Mmoayns.

HavmeHoBaHue ObosHavenve O6o3HayeHve curHana,
BbIX04a KOHTAKTHOTO Ha3HaYeHVe KOHTaKTHOro afemMeHTa
anemeHTa
1 RXD
2 RTS
RS-232 3 TXD
4 CTS
7 GND
- TSOUT+
YHuBepcanbHbIN - TSOUT-
BbIxog 0 J1 KoHTakTHble napbl YCTaHOBKM pexmma paboThbl
J2 yHMBepcanbHoro Bbixoga 0
J3 KoHTakTHbIE Napbl YCTAaHOBKM pexrMa paboThbl
) J4 npubopa
- GND
RS-485 - A/ Data-
- B / Data+

K pasbemy RS-232 KOMOGVMHMPOBAHHOIO MOAYNA MOAKMoYaeTcs
wnend (nrockuin Kabenb) OT BHELUHEro pas3bema, PacrofioXKEHHOro Ha

KOpnyce MOHTaXXHOro Mogysisi.
||| TH Wnend

= oz LI (B#A ceepxy
[@&g sve"eve ] qood \% || pasbema co
i ‘ oooo 1 wneiicpom)
2 8
a) BUA, CHapYy>Xu Ha BHELUHWIA 6) kabenbHbIN pasbeM, NOLKOYAEMbIN K
pasbem DB9 nHtepdeinca pasbemy RS-232 KOMOMHMPOBAHHOTO
RS-232 Moayns

Puc.B.3. KommyTtaumua nirtepdenca RS-232.
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Puc.B.4. MapkupoBka KOMMYTaLMOHHbLIX 35IEMEHTOB ABYX MoAyJien yHUBep-
CanbHbIX BbIXOA0B.

Tabnuua B.2. Hymepauua yHMBepcanbHbIX U TOKOBbIX BbIXOAOB B 3aBUCU-
MOCTU OT MecTa YCTaHOBKW MOAYnS.

KoHTaKT. napbl ycTaHOBKU
MecTo ycTaHOBKU
MapkupoBka HanmeHoBaHve 1 Homep pexvma paboTbl
Homep | obosHau. curHarnos BbIxo4a Moy s 0603Hau. MapK1poBKa
crnota OKHa OKHa KOHTaKT. nap
TSOUT1 +/- YHuBepcanbHbIn 1 Ji, J2
TSOUT2 +/- YHuBepcanbHbin 2 J3, J4
1 b1 TSOUT3 +/- YHuBepcanbHbIn 3 B1 J5, J6
TSOUT4 +/- YHuBepcanbHbin 4 J7,J8
TSOUT1 +/- YHuBepcanbHbin 5 J1, J2
5 52 TSOUT2 +/- YHuBepcanbHbIn 6 B2 J3,J4
TSOUT3 +/- YHuBepcanbHbin 7 J5, J6
TSOUT4 +/- YHuBepcanbHbin 8 J7,J8
I/ GND y
1 b1 |/ GND TokoBbin 1 - -
I/ GND y
2 b2 |/ GND TokoBbIN 2 - -
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. ETHERNET
RX-
RX+
TX-
TX+

]
3

GND
GND

@\\[mmﬂﬂ@@ﬁﬂﬂ]gg

Puc.B.5. MapkunpoBka KOMMYTaLMOHHbLIX 3/IeMEHTOB MoAyJfien TOKOBOro Bbl-
xoaa n uHtepdenca Ethernet.

(BMA CO CTOPOHHLI (BnAa cnesa
NOAKMIOYEHUs K pasbema ¢
OTBETHOMY pa3bemy) kabenb kabenem)

1 8

a) kabenbHbIN pasbeM RJI45 ona nogknoyeHns K cetn nepegaymn gaHHbix unu MK

KoHTakThbl
Lene Paszbem mogyns Pasbem RJ45
Ethernet NOAKMIOYEHUE K CEeTH nogkntodeHue K NK
TX+ 1 1 3
TX- 2 2 6
RX+ 3 3 1

6) Tabnuua KoMMyTauuMu CUrHanoB B kabene cBA3W Npu MOAKIHYEHUN K CETU Ne-
pefayn AaHHbIX U noaknoyeHnm k MK

Puc.B.6. KommyTtaumsa nirtepdenca Ethernet.
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NMPUNTOXEHUE T. MpunoxeHuns K MeToanKe NOBEPKU

CxeMbl NOBEpPKM pacxogomepa

. 1
6
I MHAMKaTOp I /
— _ = RS Bbixoa NnaA VMM. BbIXOA  TOK. BbIXOA,
L
4
\¥5
3 2

1 — emopuyHbIl npeobpasosamerib NogepssemMoz20 pacxooomepa; 2 —
mpy60orpo8od rnoeepoyHoOU ycmaHo8KU, 3 — udmMepumersibHbIU y4acmok;
4 — npeobpasosameru afiekmpoaKkycmu4yeckue; 5 — yacmomomep;, 6 —
murnnuamnepmemp; 7 — nepcoHarbHbIlU KOMIbMmep.

Puc.l'.1. CTpykTypHasa cxema NoBepKu pacxogomepa MeTOOAOM HenocpeacT-
BEHHOrO CIIMYEHMUsI Ha NOBEPOYHON YCTaHOBKe.

2 1
/_
| MHAMKATOp | /
I RS «B3JET MP»
— = BLIXOA M3A yacT. BbiIxog  TOK. BbIXOA
- — ¢ ]
—= —
3 4 5 6

1 — emopuyHbIl npeobpa3osamerib rogepssieMo20 pacxodomepa,; 2 —
repcoHarsbHbIlU KOMMbomep, 3 — KOMMNEeKC noeepoyHbiti «B3JIET
Ky, 4 — akycmuyeckul cmeHO ¢ ycmaHoeneHHbiMu MOA; 5 — vac-
momomep,; 6 — munnuamnepmemp.

Puc.l.2. CtpykTypHas cxema NOBepKM pacxogaomMepa MMUTALUOHHLIM
MeToA oM.
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MpoTokon noBepku pacxogomMepa

(pekomeHayemasn c¢opma)

[MpoTokon NoBeEpKKN pacxogomepa

3aBofcKon Homep lon Bbinycka

Bua noBepku

MyHkT
. OtmeTka o
HanmeHoBaHue onepauuni OOKyMeHTa MpumevaHne
COOTBETCTBUA
Mo MoBepKe
1. BHewHun ocmoTp 57.1
2. OnpoboBaHne pacxogomepa 5.7.2
3. OnpegeneHne MeTPONOrMYeCcKnX Xxapak-
TEPUCTUK pacxogomepa 5.7.3 (5.7.4)
Pacxogomep K 3aKcnnyaTauum
(roaeH, He rogeH)
[aTta noBepkn « » 20 r.
MNoBepuTensb / /
(mnognuck) (©.1.0.)
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NMPUNOXEHUE 1. ACTOYHUKN BTOPUYHOIO NUTAHUA

*

RS
O 31

3
—JL =N L | /
6

40* N2 100

A
\

A
\

a) Bua cnepeau 0) Bug cboky

* - CcnpaBOYHbLIN pa3mep

1 — 8UHMbI KOHMaKMHOU KOJSIOOKU 8bIXOOHO20 HanpsiXkeHusi =24 B; 2 —
€8emMOOUOOHbIU UHOUKamop BKITYEeHUsI UCMOYHUKa 8mOopuYyHO20 ru-
maHusi; 3 — 8UHM 3a3eMrieHusi; 4 — eUHMbI KOHMaKmMHoU Kosio0KuU rnoo-
KrtodeHUs1 HarpsixxeHusi numanHusi ~220 B 50 'y (L — nuHusi, N — Heu-
mparne); 5 — cepbeaa 0ns 0ce0box0eHuUss 3aweniku; 6 — 3awernka 0ns
KpernneHusi Ha DIN-pedlke.

Puc.[.1. UcTo4yHMKN BTOpMYHOro nutaHma cepum ADN-1524 (=24 B 15 BT) 1
ADN-3024 (=24 B 30 Br).
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a) Bua cnepeam 6) Bug cOoky

* - cnpaBOYHbLIN pasmep

1 — 8UHMbI KOHMAaKMHOU KOMOOKU 8bIXOOHO20 HarpsixeHusi =24 B;

2 — €c8emMOOUOOHbIl UHOUKaAmMoOp BK/MHOYEHUST UCMOYHUKA 8MOpPUYHO20
numaHusi;

3 — 8UHM NMOACcMpPOUKU 8bIXOOHO20 HarpsiXXeHUsl;

4 — 8UHMbI KOHMaKMHOoU KOI0OKU MOOKITFOYEHUS HarpsiXXeHUsi numaHusi
~220 B 50 'y (L — nnuHus, N — Heumparib);

5 — cepbea 018 0c80b60XX0eHUsT 3auleriKu;

6 — 3awersnka 0ns KpernneHusi Ha DIN-pelike.

Puc.[l.2. ACTOYHMK BTOPUYHOIro nutaHma cepum DR-15-24 (=24 B 15 Br).
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a) Bug cnepeau 6) Bug cHoky

* - CnpaBOYHbIN pasvep

1 — BUHMbI KOHMAaKMHOU KO/T0OKU 8bIXOOHO20 HarnpsiKeHus =24 B;

2 — c8emMOOUOOHbIl UHOUKamop BKIIHOYEeHUS UCMOYHUKa 8MopuYHO20
numaHusl;

3 — 8UHMbI KOHMaKMHOU KO/100KU MOOKITHOYEHUST HarpsXKeHuUs numaHusi
~220 B 50 'y (L — nnuHus, N — Heumparib);

4 — cepbea 05151 0c80060XX0EHUS 3auleriKu;

5 — 8UHM NoAcmMpoUKU 8bIXOOHO20 HarpPsXXeHUs;

6 — 3awersika 0ns KpernneHusi Ha DIN-pedke.

Puc.A1.3. UcTouHUK BTOpMUYHOro nutaHus cepum DR-30-24 (=24 B 30 BT).
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BxogHoe HanpsixeHue/Tok ~154...264B/0,13A
YacToTa BXOAHOIO HanpsiXXeHus 50/60IMy
MakcumanbHas BbixogHasi MOWHOCTL 24BT 35*
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B) BUA CHU3Y

* - CnNpaBO4HbIN pasmep
1 — KpoHWmMelH 0ns KpernneHusi Ha DIN-pelky 35/7,5;
2 — KOHMakKkmHasi Koriooka rnoOKIYeHUsT HanpsixxeHus numaxusi ~220 B
50 Iy (L — nuHus, N — Heimparb);
3 — 8UHM 3a3eMrieHuUs;
4 — uHOuKkamop pabomsl UCMOYHUKa 8MOPUYHO20 NMUMaHus;
5 — KOHMakmHasi Korilo0Ka 8bIX00H020 HarnpsiXxeHuUsi =24 B.

Puc.[l.4. UIctouHnk BTOpuYHOro nutaHma «B3JIET WUBIM» WBMN-24.24

(=24 B 24 Bt) Ana nuTaHWA B3pblBO3alULWEHHOr0 WCMNOSTHEHUA
pacxopgomepa.
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NMPUITOXEHMUE E. Nepe4yeHb cpea, 3anpeLlieHHbIX A58 NpUuMeHe-

N

Hua N3A B-502, N3A B-504

AueToH (Acetone)

A30THas Kucrota KoHueHTpaumeln oonee 20% HopmanbHOW TemnepaTypbl U KOH-
ueHTpauuen 6onee 10% Temnepatyponi 6onee 80°C (Nitric Acid)

AmunaueTtat (Amilacetate)

ApomaTunyeckue yrnesogopoabl (Aromatic hydrocarbons)
BeHnson (Benzene)

Bytun auetart (Butyl acetate)

OnxnopaudtopmetaH (Dichlorodifluormethane)
OuxnopaTtaH (Dichlorethane)

Onatnn keToH (Dethyl ketone)

. Aumetundopmammg (Dimethylformamide)

. dnokcaH (Dioxane)

. Kpeson (Cresol)

. Kcunon (Xylene)

. KetoHbl (Ketones)

. MetaHon (Methanol)

. MeTtun atun ketoH (Methyl Ethyl Ketone)

. MopdonuH (Morpholine)

. Hadbranuu (Naphtalene)

. OkTtaH Temnepartypon 6onee 20°C (Octane)

. PasgenutenbHas xuakoctb (DIN 53521)

. CepHas kncnota KoHueHTpaumen 6onee 60% (Sulphuric Acid)
. TeTpaxnopaTtuneH (Tetraclorethylene)

. TeTpaxnopmeTtaH (YeTbipexxnopucteinn yrinepogd) (Carbon tetrachloride)
. TeTpaxnoaTtaH (Npu TemnepaType Bbllwe HopMarnbHon) (Tetrachloroethane)
. TeTparugpodypaH (Tetrahydrofuran)

. Tonyon (Toluene)

. Tpuxnop6eHson (Trichlorobenzene)

. TpuxnopaTtaH (Npu TemnepaType Bbille HopMmanbHon) (Trichloroethane)
. TpuxnopdropmeTaH (Trichlorofluoroethane)

. TpuxnoptpudptopmeTaH (Trichlorotrifluoromethane)

. TpuxnoptpudtopataH (Trichlorotrifluoroethane)

. YKcycHbIn aHrnapung, (Acetic Anhidride)

. Xrnop6eHson (Chlorbenzene)

. XnopaudtpoataH (Chlordifluoroethane)

. XnopaudtopmeTaH (Chlordifluoromethane)

. Xnopodgpopm (Chloroform)

. Xnopdptopyrnepoga (Chlorofluorcarbons)

. Umknorekcanon (Cyclohexanol)

. UnknorekcaHoH (Cyclohexanone)

. LWlaBeneBas kucnota KoHueHTpaumen bonee 20% (Oxalic acid)
. 9tmn aueTart (Ethyl acetate)
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