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Hactoawmn OoKyMeHT pacnpoCTpaHSeTCs Ha pacxo4oMepbl-CHeT-
4nkn ynbTpassykoBble «B3JTIET MP» ¢ undpoBon 06paboTkon curHanos
ncnonHexHnn YPCB-510 u, -520 u, -530 u, -540 u, -522 u, -542 u, -544 y
N NpegHa3HayeH a5 03HaKoMIeHUs NoNb3oBaTens C yCTPONCTBOM Yib-
TPa3BYyKOBOIro pacxogomMepa v Nopsagakom ero aKcnyataumu.

YacTb | coaepXunt TexHn4eckoe onmcaHme, nopsagok obcnyxmnsaHms
N METOAMKY MOBEpPKM pacxogomepa, 4acTtb || — nopsaok ncnonb3oBaHns
€ro npu akcnnyaTtauumu.

B cBs3M ¢ nocTosiHHOM paboTon No ycoBepLUEHCTBOBaHUIO nNpmubopa
B pacxogomMepe BO3MOXHbl OTNIMYUSA OT HACTOSILLEro pykoBOACTBa, He
BNUSIOLLME Ha METPOSIOrMyeckne xapakTepucTukm n yHKUMOHaNbHbIE
BO3MOXHOCTU npubopa.

MEPEYEHb NPUHATLIX COKPALLEHI

ACY Tl - aBTOMaTU4eckas cuctema ynpaBrneHnsa TEXHONOMMYECKUM NPOLECCOM;
B - BITOK UCKPO3ALLUTHBIN;

BK - 6BNok KomMmMyTaLmK;

BUIM - BCTPOEHHbIN UCTOYHUK NMUTaHNS;

BIl - BTOPUYHbIN N3MEpPUTENbHbIN NpeobpasoBaTers;
DN - AnamMeTp YyCITOBHOIo nNpoxoaa;

KKU - )XMOKOKPUCTaNIM4YeCcKnin NHANKaTop;

MBIl - UICTOYHUK BTOPUYHOIO NUTaHWS;

ny - U3MepUTENbHbINA Y4aCcTOK;

HC - HewTaTHas cuTyauus;

ONAS3 - 00BEKT MCMONb30BaHNA aTOMHOWN SHEPTUN;

MK - NepcoHarbHbIN KOMMbIOTEP;

nn - NepBUYHbIV NpeobpasoBaTenb Pacxoaa;

MNoA - NnpeobpasoBaTtenb NEeKTPOAKYCTUYECKNIA;

Y3C - YNbTPa3ByKOBOW CUrHar;

YK - YCTPOMCTBO KOMMYTaLMOHHOE;

yC - YCTPOWCTBO cornacyoLlee.

* % %

e Pacxodomep-cuemyuk ynbmpa3ssykoeol «B3JIET MP» 3apeaucmpuposaH 8
'ocydapcmeeHHoM peecmpe cpedcme uamepeHuli P® nod Ne 28363-14 (ceu-
Oemenbcmeo 06 ymeepxdeHuu muna cpedcme usmeperuli RU.C.29.006.A
Ne57386/1).

e Pacxodomep-cyemyuk yribmpa3sgykosol « B3JIET MP» pa3peweH K npumeHe-
Huto On1g yyema mernsioHocumersi 8 800sIHbIX cucmeMax meniocHabXeHus.

e Pacxodomep-cyemyuk yribmpa3seykoeou «B3J/IET MP» e3pbigo3aujuuyeHHo20
ucronHeHuUsi coomeemcmeayem mpebogaHusiM HOpMamueHbIX OOKYMEHMOo8 K
83pbI803aUULLEHHOMY 311EKMPO0BOPYA08aHUKO U paspeweH K MPUMEHEHUK0 Ha
noOHad30pHbIX npoussodcmeax U 0bbeKkmax coenacHO MapKUpO8Ke 83PbI8O-
3awumel.

e Pacxodomep-cyemyuKk ynbmpasgykoeol «B3JIET MP» coomeemcmeyem
mpebosaHusiM TexHu4yeckoeo peenameHma TamoxeHHoz20 corw3sa TP TC
020/2011 «3nekmpomacHUmMHasi COBMECMUMOCMb MEXHUYECKUX cpedcmex
(peacucmpauyuoHHbIl Homep Oeknapayuu o coomeemcmeuu TC N RU [-
RU.AB72.B.03504).

YpocToBepsoLwme OKYMEHTbl pa3MeLleHbl Ha cante www.vzljot.ru
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http://www.vzljot.ru/

FrAPAHTUN N3TOTOBUTEIA

|. M3roToBMTENL rAapaHTUpPyeT COOTBETCTBUE PACXOAOMEPOB-CHETUNKOB YIbTPa3BY-
koBbIx «B3JIET MP» ¢ undposon obpaboTkon curHanoB ucnosnHeHun YPCB-
5XX LI TEXHUYECKMM YCMNOBMSIM B Mpedenax rapaHTUAHOro cpoka 25 mecsy C
AaTbl NepBUYHON NOBEPKM NPU cOBMOAeHNN CrieQyoLWwmxX YCNoBu:

a) XpaHeHue, TpaHCNoOPTUPOBaHME, MOHTaX W JKCMyaTaunsa nsgenus ocy-
LLLECTBNAOTCA B COOTBETCTBUN C KCMNyaTaLMOHHOM AOKYMEHTaUnen Ha
nsgenve;

6) MOHTaXx 1 NycKkoHanagoYHble paboThl BbINOMHEHLI B TedeHne 15 mecaueB
C AaTbl NEPBUYHON NOBEPKU C OTMETKOW B MacnopTe u3genus.

Mpn HecobnoaeHun ycnoBus nyHkTa |6 rapaHTUAHBIA CPOK 3KChyaTaumm

coctaBnsieT 15 mecsueB ¢ AaTbl NEPBUYHON NOBEPKM U3AENUS.
NMPUMEYAHWE. Oata BBOO4a MU3genusa B aKcnnyatauuio 1 gata no-
CTaHOBKM Ha cepBUCHOe 0bCcnyXnBaHue ykasblBaloTCS B acnopTe Ha u3-
aenve B pasgene «OTMeTKM 0 NpoBedeHun paboT», 3aBepsatoTCs Noanu-
Cbl0 OTBETCTBEHHOIO ML M NeYaTblo CEPBUCHOIO LIEeHTpa.

[I. TapaHTUMHbIe 06SA3aTenbCTBa Ha PACXOOOMEPbI-CHETYMKN YNbTPa3BYyKOBbIE
«B3JET MP» ncnonHenmna MP-A3 coctaBnsaioT He MeHee 24 mecsiueB CO AHSA
BBOZaA B aKcnyaTaunto. MapaHTUIHbIN CPOK XpaHEHNS MOCTaBNSIEMOro U3genus
He MeHee 24 mecsiueB OT AaTbl MOCTABKU.

lll. TapaHTUWHBLIA CPOK NpoasieBaeTCcs Ha BpeMS BbIMOSIHEHUSA rapaHTUNHOIO pe-
MOHTa (6€e3 ydeTa BPEMEHN ero TPaHCNOPTUPOBKKN), €CNN CPOK NPOBEAEHMNSA ra-
PaAHTUAHOrO PEMOHTa NPEBbLICU OOUH KaneHaapHbI Mecsl,.

IV. 3roToBuTENb HE HECET rapaHTUNHbBIX 06A3aTeNnbCTB B Creaylowmnx cnyyasax:

a) OTCyTCTBYeT MacnopT Ha u3genive ¢ 3anofiHeHHbIM pasgenom «Ceuge-
TENbCTBO O NPUEMKEY;

6) nsgenne MeeT MEXaHUYECKNE NOBPEXAEHNS;

B) M3denue XpaHwusiocb, TPaHCNOPTUMPOBANOCb, MOHTUPOBANOChL UMM 3KC-
nnyaTMpoBanochb ¢ HapyLlweHneM TpeboBaHui aKCnyaTaumoHHOM OOKY-
MeHTauun Ha nsgenue;

r) 6bino gonyueHo 3amep3aHne (nepexon B TBepAoe ha3oBOe COCTOSAHUE)
KOHTPOSIMPYEMOW XXMUAKOCTU B U3MEPUTENBHOM y4yacTke (TpybonpoBoae);

[) OTCYTCTBYET UNun noBpexaeHa nnomoba ¢ NnoBepUTENbHbLIM KINENMOM;

€) nsgenve unm ero CoctaBHas YacTb noasepranocb pasbopke unu gopa-
ooTke;

X) He Bbina oTnpaBrieHa 3aBepeHHas Konusa NPOTOKOSa MOHTaXHbIX U MycC-

KOHanago4Hblx paboT B UHXeHepHO-TexHuYeckun LeHTp AO «Banet».
* % %

HemcnpaBHoe n3genne Anda BbiINOJIHEHUA FapaHTVII7IHOFO peMoHTa HanpaB-
AeTcAa B peFMOHaﬂbeIVI WK rosIOBHOMN CGpBI/ICHbII?I LIeHTP.

NHdopmaumss no cepBUCHOMY OBCRyXMBaHWIO MpeacTaBrneHa Ha cante
http: www.vzljot.ru B pasgene Cepsuc.
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OB0O3HAYEHUE UCMNONHEHUA

B 3aBMCMMOCTU OT HasHa4YeHus1 1 YCNOBWUIA NPUMEHEHUST MOTYT Mo-
CTaBMATbLCS Pa3NNYHbIEe UCMONTHEHMS PAaCXO40OMEPOB.

WcnonHeHne pacxogomepa no HazHavyeHuto onpeaensieTcs Konmye-
CTBOM M3MEePUTESNbHbIX KAHANOB M CXEMOW 30HANPOBAHUS NoToka. Bapu-
aHTbl UCMONTHEHUS pacxogoMepa NpyBeAeHbl B Tabn. 1.

Tabnuua 1
n KonuyectBo Konuyectso Ml
CMnoriHeHue Cxema

N3MepUTENbHbIX (kOoHTpONUpPYyEeMbIX
pacxogomepa KAHANOB 30HANpPOBaHNA TpY6ONPOBOAOE)
YPCB-510 y 1 ofHonyyesas 1
YPCB-520 y 5 ogHonyyesas 2
YPCB-522 y OBYyXIy4eBas 1
YPCB-530 3 ogHony4yesast 3
YPCB-540 y ofHonyyesas 4
YPCB-542 uy 4 AByxny4yeBas 2
YPCB-544 y yeTblpexsyyeBast 1

B 3aBuMcumMoCTH OT ycrnoBui NnpuMeHeHnst npnbopa Ha 06beKTe BO3-
MOXXHa NOCTaBKa pacxo4OMEpPOB CneaytoLWwmx NCNONHEHNIA:

- MOMEX03alLNLLIEHHOTO;
- B3PbIBO3aLMLLEHHOrO;
- MOpPO30YCTONYNBOTO.

MomexoycTonumBoe ucnonHeHne obecnevynmBaeTcs WCNOMb30Ba-
HMeM cMmmeTpuyHoun cesasn Bl ¢ NM3A ¢ nomMoLbio YCTPONCTB cornacy-
FOLLINX.

BapbiBo3alluLeHHOe NCNOMHEHNE pacxogomMepa B COOTBETCTBUMN C
rnasou 7.3 «[lMpaBun ycTpomncTBa 3NEKTPOyCTaHOBOK» obecne4vnBaeTcs
ykomnnekroBaHnem ero MN3A mnckpobesonacHoro ucnosiHeHus u 6ro-
Kamu nckposawwmTHoimu (BN).

YpoBeHb B3pbIBO3ALLNTLI — «0CO60B3pbIBO6E30NACHbLINY.

Bupg B3pbiBO3aLWNTLI — «MCKpOobe3onacHas anekTpudeckas Luerby.

MapkupoBka B3pbIBO3aLLUThI:

-MN3A — «0Ex ia lIB T6...T3 X»;
- BU — «[Ex ia] lIB».

OnucaHve B3pbIBO3ALUULLEHHOIO MCMNOMHEHUS pacxogomMmepa, ero
NCMNONb30BaHWs NO HAa3HaYeHUI0, TEXHUYECKOro 00CnyXnMBaHUA N T.4. U3-
NoXeHo B A0KyMeHTe «Pacxomomep-cyeTynk yrnbTpassykoBoun. BapbiBo-
3awmuieHHoe ucnonHeHne. PykoBogcTtBo no akcnnyatauumny». B60.00-
00.00 PO.

Mopo30oycTonymMBOoe MUCNOSTHEHNE pacxogoMepa MOXET aKcnnyaTu-
poBaTbCA NpU OTpULATENBHOM TEMMEpaType OKpyXalLero Bosayxa Ao
mMuHyc 40 °C. Mpn 3TOM HE NpeaycMaTpmMBaeTCs UCNOSb30BaHME XNOKO-
KpUCTannmM4yeckoro nHamMkaTopa u knaemaTtypbl npudopa.
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1. OMMUCAHUE U PABOTA

1.1. HasaHauyeHue
1.1.1. Pacxogomep-cyeTyuk ynetpassykoBon «B3JIET MP» npegHasHaveH ong

namepeHna cpegHero o6 beMHOro pacxoga n obbema peBepcmBHbIX MO-
TOKOB pPasfiIMyHbIX XUOKOCTEN (ropsiden, XOSIOAHOW, CTOYHbIX BOA, KUC-
NnoT, Weno4en n T.4.) B O4HOM UM HECKONbKMUX HAanopHbIX TPy6onpoBo-
Aax npu pasnuUyHbIX YCNOBUAX 3KCMfyaTaunm, B TOM YUCHe BO B3pPbIBO-
OonacHbIX 30HaXx.

Pacxogomep MOXeT NPUMEHATLCA B SHepreTuke, KOMMYHarbHOM
X0381CTBe, HeddTerasoBon, XMMMYECKON, aTOMHON, MULLEBON U OPYrnX
oTpacrnsx npombIWnNeHHocTn. Pacxogomepbl MOryT MCNOMb30BaTbCS B
cOCTaBe TEMSOCYETYNKOB, KOMMIEKCOB, N3MepUTEnbHbIX cuctem, ACY
TN wnT.A.

Pacxogomep «B3JIET MP» moxeT ncnonb3oBaTtbCsl 451 UIBMEPEHUSA
pacxoga M obbema XMUOKMX NULLEBLIX MPOAYKTOB: HerasupoBaHHbIX
HaNUTKOB (COKOB, CMPOMOB, BOAKW M T.M.), MOMOYHbIX NPOAYKTOB (MO-
noka, norypTa, kedupa, CMeTaHbl, ManoHe3a U1 T.M.), KeT4ynoB, pacTBO-
POB MULLIEBbLIX KNCIOT, LLENOYen n T.4.

1.1.2. Pacxogomep-cyeTynk yrnbTpassykoBon «B3JIET MP» ucnonHeHus

YPCB-5xx 1, obecneuymBaerT:

n3mepeHue cpegHero o6 bEMHOro pacxoda XuMakoctu no 1 - 4 kaHanam
namepeHna (Tpybonposogam) ans noboro HanpaeneHnsa NOToOKa;
onpegeneHme obbema XnaKkocTu HapacTaloLwmMmM UTOrOM OTAENbHO AN
npsAMOro M OOpaTHOro HanpaeneHus MoToka M ux anrebpavyeckon
CYMMbI C Y4ETOM HanpaBfeH1si NOTOoKa ANs KaX4oro kaHana namMepeHus;

- onpepeneHne Tekywero 3HadeHund CKOpPOCTU U HamnpaBJieHUA TMOTOKa

XMNOKOCTHU NO KaXXOoMy KaHany,

- A03MpOBaHWe NpeaBapuUTenbHO 3a4aHHOro 3Ha4YeHUss 0bbema XNOKOCTH

NN 0O3NPOBaHNE B PEXMUME «CTapT-CTOMN» 1 onpeaeneHne npu 9Tom Be-
NMYUHBI OTMEPEHHOW [03bl, BPEMEHM 0O3UPOBAHUS U CPeaHEero 3Hade-
HUS pacxoda B NpoLecce A03UPOBaHUS;

BbIBOJ Pe3YNbTaTOB N3MEPEHUS B BUAE TOKOBbIX, YaCTOTHO-UMMYbCHbIX
/My NOrMYECKUX CUrHanoB;

- apXMBUPOBaHME B 3HEProHe3aBWCUMONM NaMATU pe3ynbTaToB U3Mepe-

HUN N YCTAHOBOYHbIX NapamMeTpoB;

BbIBOJ, U3MEPUTENBHOWN, ANArHOCTUYECKOWN, YCTAaHOBOYHOW, apXUBHOM Y
Apyron nHdopmaumm Ha gucnien nHankaTtopa, Yepes nocnegoBarernb-
HbI nHTepdenc RS-232 nnu RS-485 (no otaensHomy kabento, no tene-
GPOHHOM NNHUKN CBA3KN, NO paguoKaHany UM KaHany cOTOBOM CBs3M), a
Takxe yepes nHtepdenc Ethernet;

BO3MOXHOCTb MPOrpamMMHOro BBOAA YCTAHOBOYHbLIX NapamMeTpoB C yye-
TOM MHAMBMAOYanbHbIX OCOOEHHOCTEN N XapakKTEPUCTUK OObeKTa M3Me-
peHus;

- aBTOMaTU4ECKNI KOHTPOJ1b N UHANKaLUNIO HalMn4na HELUTATHbLIX CVITyaLl,I/II7I

(HC) n oTkasos, a Takke 3anucb B COOTBETCTBYHOLLME XypHanbl NX Buaa
N ONUTENbHOCTY;

3aLUNTY apXMBHbIX N YCTAHOBOYHbIX AAHHbIX OT HECAHKLMOHMPOBAHHOIO
gocrtyna.
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1.2. TexHU4YeCKne xapakTepucTUKU
1.2.1. OCHOBHblE TEXHUYECKME XapaKTEPUCTUKM pacxogomMepa npuBeneHbl B

Tabn.2.

Tabnuua 2
HavmeHoBaHWe napameTpa 3HayeHve napameTpa Mpum.

1. KonuyecTtBo KaHanoB nsamepeHus otr1po04 Mo 3akasy
2. OmnameTp ycnoBHoOro npoxoga Tpyoonposoga, DN ot 10 go 5 000 Mpym.1,2
3. TemnepaTypa KOHTPONMPYEMOWn xunakocTn, °C oT muHyc 30 go 160 | Mpum.3,4
4. Hanbonbliee gasnenne B Tpybonposoae, Mlla 2,5 Mpym.5
5. HanpshkeHune nutaHus =24 B Cm. n.1.2.6
6. MNoTpebnsiemasi MOLLHOCTb, BT He bonee 12
7. CpegHsasa HapaboTka Ha 0Tkas, 4 75 000
8. CpepgHum cpok cnyxbbl, net 12

NMPUMEYAHUA.

2.

. I'IpM MCronb30BaH HaKnagaHbIX npeo6pasoBaTene|7| ANEKTpOaKyCcTn4e-

ckux (M3A) MUHUManNbHbIA AnamMeTp YyCnoBHOro npoxoaa 50 mm.

BoamoxXHO ucnonb3oBaHMe pacxogomepa ans paboTtbl Ha Tpybonposo-
pax ¢ DN go 10000 mm.

3. lonyctumbln AnanasoH TemnepaTypbl 3aBUCUT OT UCTNOSTHEHUS NPUMEHSI-

embix [MOA.

4. YctaHoBKa Ha TpybonpoBog HaknagHblix [M3A ¢ noMmolbo cneumnanuaun-

POBaHHOIO KOMMIEKTa MOHTaXHbIX YacTen NO3BONSIET U3MEPATb pacxon
KOHTPOSIMPYEMOW XUAKOCTU ¢ TemnepaTypon go 350 °C.

5. Mpwn TMNnoBoM ncnonHeHun BpesHbix MNAA. o 3aka3y pacxogomep MoXeT

1.2.2.

NOCTaBAATLCS C U3MePUTESTbHBIMU Y4acTkamu 1 BpesHbiMu N3A Ha gas-
neHue go 25 Mrla.

Pacxopomep obecneuvBaeT nsamepeHne cpegHero o6bLemMHoro pacxoga
npwn CKOpPOCTN NoToka o 20 m/c B COOTBETCTBUMN C (POPMYSION:

Q =2,83-103.v-D?,
roe Q — cpeaHuin o6bEMHBIN pacxon, M3/y;
V — CKOPOCTb NOTOKa, M/C;
D — BHyTpPeHHWU gnameTp Tpybonposoaa, MM.
OnpegeneHne obbema NPoM3BOANTCS MPU CKOPOCTU NOTOKA He Bo-
nee 10,6 m/c. Bo3aMOXHO yBeNuMYeHne gaHHoro napametpa go 20 m/c.
YyBCTBUTENBLHOCTL pacxogomepa no ckopoctu notoka 0,01 m/c.

1.2.3. Pacxogomep obecneyvMBaeT MHAMKAUMIO 3HAYEHUIA M3MEPSAEMbIX napa-

METPOB C Pa3psiaHOCTbLIO, yka3aHHoW B [punoxeHun b yactu |l HacTos-
LLlero pykoBoACTBa.

1.2.4. Pacxogomep obecneumBaeT BbIBOA Pe3ynbTaToB U3MEPEHUS C MOMO-

LLIbIO:

- YHMBepcanbHbIX BbIXOAOB — OT 1 fo 9 (no 3akasy);
- TOKOBOro Bbixoga — oT 1 o 4 (no 3akasy);

- nHTepdenca RS-232 (RS-485) — 1,

- nHTepdenca Ethernet — 1 (no 3akasy).

1.2.5. Pacxogomep obecneynBaeTt xpaHeHne pe3ynbTaTtoB paboTbl B apxmBax:
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- yacoBoM — 1440 3anucen (npeablaywmx Yacos) — 60 CyTOK;

- cyTo4HOM — 60 3anucen (NpeablayLnx CyToK);

- Meca4HOM — 48 3anucen (nNpeablayLmx Mecsaues);

- UHTepBanbHoM — Ao 14400 3anucewn;

- fosatopa — 0o 512 3anucen Ha KaHan,

- XXypHane nonb3oBatensa — go 1000 3anucen;

- )XYpHanax HewTaTHbIX CUTyauun naMmepuTenbHbIX KaHanos — o 512 3a-
nMcen Ha KaHan,

- )KypHare HewTaTHbIX CUTyaumi OUCKPETHbIX BbIXOAOB — A0 512 3anucen;

- )XypHane oTka3oB — o 60 3anuceu;

- XXypHarne pexumos — o 512 3anucen.

CpoK COXpaHHOCTM apXMBHOW M YCTAHOBOYHOW MHpOpMaLnK B pac-
Xof4oMepe Npu OTKMYEHUN BHELLHEro NMTaHus He meHee 1 roaa.

1.2.6. SnekTponuTaHne pacxogomMepa AOSMKHO OCYLEeCTBAATbCA CTabunmsnpo-
BaHHbIM Hanps>KeHNneM NOCTOSAHHOIO TOKa HOMUHAaNbHbIM 3HA4YeHUEM U3
AnanasoHa (22-29) B ¢ yposHeM nynbcaummn He 6onee £1,0 %. CToYHMK
BTOpMYHOro nutaHma ot cetn 220 B 50 'y, nocTaBnseTcs no 3akaasy.

1.2.7. YCTOMYMBOCTb K BHELLUHMM BO3L4ENCTBYHOLLMM dhakTopaMm.
TemnepaTtypa oKpyxatoLLen cpeapbl:

- ON9 BTOPUYHOro M3MmeputenbHoro npeobpasosatens (Bl1) — Temnepa-
Typa okpyxatowiero sosgyxa ot 0 go 50 °C (no 3aka3y BO3MOXHa Mo-
cTaBKa MOPO30YyCTOMYMBOro ncrnonHeHna Bl Ha guanasoH TemnepaTtyp
oT MuHyc 40 go 65 °C);

- ona BpesHbix N3A — Temnepatypa xmngkoctm ot muHyc 30 go 160 °C (B
3aBMCUMOCTW OT UCMONHEHNSA Bpe3HbIX [MOA);

- Ans HaknagHoix N3A — Temnepatypa xugkoctn oT muHyc 30 go 150 °C;

- ansa yctponctea kommyTtauymnoHHoro (YK), 6noka kommyTtauun (BK), ons
ycTpoucTea cornacytouero (YC) — TemnepaTypa okpyXatrLero Bosgyxa
oT muHyc 50 go 85 °C.

OTHOCKTENbHasA BNaXXHOCTb OKPY)KatoLLero Bo3ayxa:

- ansa BN — po 80 % npu Temnepatype He 6onee 35 °C, 6e3 koHAeHcaummn
Bnaru;

- ona MN3A, YK, BK, YC — go 100 % npu temnepaTtype He 6onee 40 °C, c
KOHAEHCcauuen Bnaru.

ATmocepHoe aasrneHue ot 66,0 ao 106,7 klMa (rpynna P2 no TOCT
P 52931.

CwuHycounganbHas Bnbpaums:

- ansa Bl — rpynna N2 no FOCT P 52931;

- ana MN3A, YK, BK, YC — rpynna V3 no TOCT P 52931.
CrteneHb 3awmTtbl no FOCT 14254

- BN cootBeTcTBYET KOAY IP54;

- YK, BK cooTtBeTcTBYeT Koy IP54, npn ncnonb3oBaHun repmMeTusnpyo-
Lero komnnekra — koay |P68;

- M3A ncnonHeHna B-202, -204, -302, -502, -504 — koay IP68, NM3A apyrux
ncnosiHeHnn — koay IP67;

- YC — kopy 1P64.

9
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1.2.8. Pacxogomepbl, npegHasHa4yeHHble ANA NOCTaBKM Ha 06BbEKTbl NCMOSb30-
BaHUsA atoMHon aHeprun (ONAD), nsrotaBnmueatoTcs ¢ yyetom TpeboBa-
HUA HOPMAaTUBHbLIX LOKYMEHTOB B 06nactu UCnorib3oBaHWs aTOMHOM
aHeprun. Pacxogomepbl ana OUMAD (MP-AJ) oTHocATcA K knaccy 6es-
onacHocTtn 3H (3T) no HIM-001-15 n HM-016-05, kaTeropmm CENCMOCTOMN-
kocTtu | no HIM-031-01.

Mo ycnosuam akcnnyataumm MNP (M3A) pacxogomepoB OTHOCATCA
k rpynne 1.3, BT -k rpynne 1.4 no CTO 1.1.1.07.001.0675-2017.

Bl MP-A3 B yacTn yCTOMYMBOCTWU K BHELLHMM BO3LENCTBYHOLLMM
gakTopam cooTBeTcTBYET TpeboaHuam CTO 1.1.1.07.001.0675-2017:

- Temnepatypa okpyxatoLen cpeapl ot 5 go 50 °C;

- CMHycomaanbHas Bubpauns ¢ amnnutygomn yckopenusa 0,5 g B ananasoHe
yactoT oT 1 go 60 .

N3meputenbHble ydactkm MP-AD ¢ BpesHbiMu MOA oTHOcATCA K
rpynne obopynosaHus C no HIM-089-15.

1.2.9. Bua n maccorabapuTHble XapakTepUCTUKN COCTaBHbIX YacTen pacxono-
Mepa npueegeHbl B [NpunoxeHun A.

10
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1.3. MeTponorn4yeckmne xapaktepucTuku

1.3.1. lNMpepgenbl gonyckaeMon OTHOCUTENBHOW MOrpeLLIHOCTU NpU N3MepPEHUN,
NHOUKaLUN, perncTpaunn, XxpaHeHuun 1 nepegade pesynbTatoB namepe-
HUA cpegHero o6beEMHOro pacxoga, obbema XuakoctTu npu nobom
HanpaBsfieHMM MOTOKa He MNPEBbILWAKT 3HAYEeHUn, onpefensemMbiX Mo
dopmyne:
¢ 01151 pacxo4oMepoB C NepBuYHbIM NpeobpasoBatenem pacxoga (M), ns-
rotoBneHHbIM AO «B3J1IET» unu no ero nuueHsnn, Npyn noBepke Ha Npo-
NIMBHOM YCTaHOBKE WKW MNpU MNOBepKe Ha UMUTAUMOHHOW MOBEPOYHOMU
ycTaHoBke pacxogomepos c [ DN > 300 MM, npy TUMOBOM MOHTaXe U
YCNOBUSAX 3KCMyaTaunn, ykasaHHbIX B HACTOSILLLEM PYKOBOACTBE:

0,1
0= i(0,95+— — Mpu O4HONYYEeBOM 30HAMPOBAHUN MOTOKA XUAKOCTU
%
C BA3KOCTblO < 4 cCT;
0,2
0=141,2+— |- npu ogHONYy4eBOM 30HOANPOBAHUMN NOTOKA XXUAKOCTU C
%
BA3KOCTbI0> 4 cCrT;

o= 1(0,45 + 071) — NpY OBYXNY4EBOM 30HONPOBAHWUM;

0= J_r(O,ZS + 0—1J — MpY YeTbIpeXSTy4eBOM 30HOMPOBAHMUM,
%

roe o — npegernbl JONYCKaeMOoW OTHOCUTENbHOW NorpeLwHocTu, %;
V — CKOPOCTb NOTOKa, M/C;

¢ ons pacxogomepos c I Ha 6ase yyacTka gencTBytoLero Tpybonposoaa
unu c N1, narotoeneHHblM 6€3 nuueH3nn AO «B3J1ET», npu noBepke Ha
MMUTALNOHHOW NOBEPOYHON YCTAHOBKE, NP TUNMOBOM MOHTaXe U ycro-
BMSIX 3KCNyaTaumm, yKkadaHHbIX B HACTOSLLIEM PYKOBOACTBE:

o= J_r[l,S + %j— npu OgHONYYEBOM 30HOVMPOBAHWUM;
0,2
0=40,7+ ~ npu OBYXJTy4e€BOM 30HOMPOBAHUN;

0,075
=404+ — NpU YeTbIPEXITYYEBOM 30HANPOBAHUN,

NMPUMEYAHNA.

1. MepBu4HbIN NpeobpasoBaTenb pacxoga — 3TO UBMEPUTENbHbIN Y4aCTOK
C yCTaHOBMNEHHbIMU Ha HeM MOA. NamepuTernbHbIN Y4acToK — 3TO OTpe-
30K Tpybbl, NpeaHa3HayYeHHbI Anga yctaHoBku MNOA.

2. TNOBOM MOHTa)X — MOHTaX, BbIMNOMHEHHbIN C cobntogeHnem Tpebosa-
HUW, NPUBEOEHHbLIX B JOKYMeHTe «Pacxogomep-cyeTynk ynbTpasByKo-
Bon «B3JIET MP». cnonHeHns YPCB-5xx u. IHCTpyKUMA NO MOHTaXy»
B12.00-00.00 M (tabn.A.1 MNpunoxeHus A).

B cnyyae nucnonb3oBaHus pacxogomepa aons uene KoOMMep4eckoro
yyeTa B YCMNoOBUAX paboThl, OTIMYAIOLWIMXCS OT YKa3aHHbIX B SKcnnyaTta-
LIMOHHOM AOKYMEeHTaLun (HETUNOBOW MOHTaX, COKpaLLleHHas AnvHa npsi-
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MOJIMHENHbIX y4acTKoB A0 u nocre [N, nHon Bng, rugpaBnnuyeckoro co-
NpoTUBNEHUS U T. 4.), Npegenbl 4ornyckaeMon OTHOCUTENbHOW norpeLu-
HOCTM n3mMepeHun pacxoga (o6bema) moryT 6bITb onpegeneHsl No pe-
3ynbTaTam paspaboTkm METOOUKN M3MEPEHMI MPU AaHHbBIX YCNOBUSIX pa-
6oTbl pacxogomepa. Metoanka nsmepeHuin paspabatoiBaeTcs U yTBep-
XgaeTcs no oTAenbHOMY 3akasy.

1.3.2. Ins ABYXJ1ly4eBON CXeMbl 30HAMPOBAHUA NMOTOKa AOMYCKatTCA OTKIO-
HEeHUs1 OT TMUMOBOrO MOHTa)a: COKpaLLeHHble ANWHbI NPSAMONUHENHbIX
y4acCTKOB, KOTOpble NpuBedeHbl B Tabn. A.2 MNpunoxeHnst A MHCTPYKLUUK
MO MOHTaxYy.

Mpepensl gonyckaeMon MOrpeLHoCcT! B 3TOM Criydyae He MnpeBbl-
LLIAOT 3Ha4YeHW, onpegensemMbix no gopmyne

) =J_r(1,4+%j .
v

[na oByxny4eBOn M YeTbIpeXny4YeBOM CXeM 30HAMPOBAHUSA MOTOKA
[A0MyCcKakTCA OTKITOHEHUSA OT TUMOBOIO MOHTaXa: ycraHoska nap MN3A no
anaveTpy.

Mpenenbl gonyckaeMon MOrpewHoCcT B 3TOM crydae He MNpeBbl-
LIAKT 3Ha4YeHun, onpeaensembix No opmyne:

¢ N5 pacxogomepoB ¢ nepBuYHbIM npeobpasosaTteniem pacxoga (M1M1), ns-
rotoBneHHbiM AO «B3J1ET» unu no ero nuueH3nn, Npyn NOBEPKE Ha Npo-
NIMBHOW YCTaAHOBKE WNW NPWU NMOBEPKE HAa UMUTALMOHHOW NOBEPOYHOWN
ycTaHoBke pacxogomepos c 11 DN>300 mm:

0= i(0,8 + 071j — NpW ABYXJTy4EBOM 30HOVNPOBAHUM;

0= i(O,G + 071j — NPV YeTbIpeXny4eBOM 30HONPOBAHUMY;

+ ons pacxogomepos c NI Ha 6ase yyacTka gencTByoLero Tpybonposoaa
unu c MM, narotoeneHHblm 6€3 nuueHsnn AO «B3J1ET», npu noBepke Ha
NMNTaALIMOHHOM NOBEPOYHON YCTAHOBKE:

0= i(l,2+%j— npu OBYXJTy4e€BOM 30HAMPOBAHUN;
v

0= i[0,8 +¥J— npu YeTbIpexITy4eBOM 30HAMPOBAHNN;

1.3.3. Npepenbl gonyckaemon OTHOCUTENbHOW NOrpeLLlHOCTU U3MEPEHUS Bpe-
MeHW paboTbl B pasnuyHbIX pexumax He npesbiwatoT + 0,1 %.

1.3.4. N3amepuTenbHbIM y4acTkoM, uarotoBneHHbsiM AO «B3JIET» nnu no ero
NUUEH3nn, SBNAEeTCS y4acTok Tpybonposoda, B TOM Yucre, OENCTBYIO-
Lero, onpegerneHve napaMmeTpoB KOTOPOro 1 Nocneayowmmn MOHTax Ha
Hem pacxogomepa BbinonHaetca cneumanuctamm AO «B3JET» wnu
cneunanuctamn, nuueHampoBaHHbiMn AO «B3J1ET», B cooTBETCTBUM C
TpeboBaHUAMM MHCTPYKLMM NO MOHTaxy B12.00-00.00 M.
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1.4. CocTaB

1.4.1. CocTtaB pacxogomepa npu NocTtaBke — B COOTBETCTBMM C Tabn.3.
Tabnuua 3

HaunmeHoBaHve u ycroBHble 0603Ha4YeHus Kon-Bo MpumevaHune

1. BTOpu4HbIN n3meputenbHbli npeobpasoBaTtenb 1 MpymeyaHne 1
2. NpeobpasoBarernb 3NeKTpoaKyCcTUYeCKni 2-8 MpumevaHue 2
3. NamepuTenbHbIN y4acToK 0-4 MpymevaHue 2
4. KoMnnekT MOHTaXHbIn 1 Mpyumeyarne 3
5. MacnopTt 1
6. OkcnnyaTtaunoHHas AOKyMeHTaums

- PYKOBOACTBO MO 3Kcnnyartauuu, u. |, Il Mpumevarue 4

- UHCTPYKUUS MO MOHTaxy

NMPUMEYAHNA.

1. Konu4yecTtBo kaHanoB M3MepeHus, a Takke KONMYeCTBO CEPBUCHbIX MO-
Ayren BHELLHMX CBA3en — No 3akasy.

2. KonnyecTtso 1 TUN — Mo 3akaay.

3. Mpwn TnoBow noctaeke anuHa kabens BI1-N3A — 10 m (2x10 m Ha kaHan).
BoamoxxHa noctaBka kabernen byxTon.

4. JKcnnyataumMoHHas AOKYMEHTaUNS 1 KapTbl 3aKkasa Ha JaHHoe u3genve
W Opyryto npoaykuuio, Belinyckaemyro dounpmon «B3JET», pasmelleHbl Ha
canTte no agpecy www.vzljot.ru.

Tam Xe pasmelleH nakeT nporpamm «YHuMBepcasrbHbIM NPOCMOTP-
LLUMK», BKIHOYAKOLWMA B CBOW COCTaB WMHCTPYMEHTarbHYK MporpaMmmy
«MonunTop B3JIET-MP (YPCB-5xx u)» ansa paboTtbl ¢ npubopom no no-
cneposaTenbHbIM NHTEepdencam RS-232, RS-485 u uHtepdency Ether-
net.

1.4.2. Tlo 3aKka3y MOXeT NOCTaBNATbLCS:
- UICTOYHUK BTOPUYHOro nutaHus ot cetn 220 B 50 Ny (MpunoxeHwve E).
- yCcTponcTBO cornacywuwee (cm.n.1.6.3);
- 6BNOK KOMMYyTaLMM UM YCTPONCTBO KOMMYyTaUMOHHoe (cM.n.1.6.4.5).

[Ansa nuTaHusa B3pbIBO3aLULLEHHOTO U aTOMHOIO UCMOSHEHWIA PacXo-
aomepa ot cetn 220 B 50 'y nocTaBnsieTcst UICTOYHUK BTOPUYHOIO NnTa-
Hua «B3J1ET UBIM» ucnonnenunsa VIBIM-24.24 (puc.E.4 MpunoxeHus E).
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1.5. YcTpoucTBo u pabora

1.5.1. MprHUKMN paboTbl

1.5.1.1. Mo npuHuMny paboTbl pacxogomMep OTHOCUTCSA K BPEMSA-UMMNYSbCHbIM
ynbTpa3ByKOBbIM pacxogomMmepam, paboTa KOTOpPbIX OCHOBaHa Ha uame-
PEHUN Pa3HOCTM BPEMEH NPOXOXAEHUSN yNbTpassykoBoro curHana (Y3C)
npy pacnpoCcTpaHeHnn No NOTOKY M MPOTMB MOTOKA XMAKOCTM B Tpybo-
nposozje.
OcobeHHOCTbIO YNbTPa3BYKOBOIro pacxogomepa Takoro Tuna seng-
eTCsl NnonepemMeHHas nofgada dneKTprUYeCcKNX 30HANPYHOLNX MMMYNbCOB,
reHepupyembix Bl, Ha npeobpasosatenu NM3A1 n NM3A2 (puc.1).

|
N3A1

||
BN

Puc. 1. Cxema npoxoxaeHus Y3C.

Y3C, nany4yaembinn ogHum M3A, npoxoanT 4Yepes ABMXKYLLYICS Mo
TpybonpoBoay Xnakoctb N BocrnpuHumaetca gpyrum MNM3A. MNpu gBuxe-
HUW KWOKOCTM MPOUCXOONT CHOC YIbTPa3BYKOBOW BOSIHbI, KOTOPbIN Npu-
BOAUT K UIBMEHEHMIO BPEMEHM pacnpocTpaHeHns Y3C: no NoTOKy XKNaKo-
ctn (ot MOA1 k NM3A2) BpeMsa NPOXOXOEHUS YMEHbLUAETCH, a NPOTUB
notoka (ot NM3A2 k N3A1) — Bo3pacTaeT. PasHOCTb BpeMeH Npoxoxae-
H1a Y3C yepes XMAKOCTb MO NOTOKY M NPOTUB NOTOKA NPONOpUUOHanbHa
CKOPOCTM NOTOKa V U, criegoBaTenbHO, o6beMHoMy pacxogy Q.

Lindpposon cnocob obpaboTkm npuHnumaembix MNI3A curHanos obec-
neymBaeT yCTOMYMBYHO paboTy B yCrnoBMAX NOMEX, a Takke ynpoiiaet
HaCTPOWKy pacxogomepa npv BBoAE B 3KCNyaTaumio.

1.5.1.2. CKOpOCTb XNOKOCTU, yCpeAHEHHas BOOMb YNbTPa3BYKOBOroO fy4a, onpe-
AenseTcs Kak:

CZ

Ve (T, - T)—dT
2nDtge [( n2 ﬂ1) O]’

roe ¢ — CKopocTb pacnpocTtpaHeHnsa Y3C B HENOABWKHON XUOKOCTH;
D — BHyTpeHHWU guameTp TpybonpoBoaa;
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1.5.1.3.

0 — yron mexagy HanpasneHmem pacnpocTtpaHeHust Y3C n nnocko-
CTbt0, NEpNEHANKYNAPHOM Ocn TpybonpoBoAaa;

Tn1, T2 — nonHoe BpeMsi NPOXOXAEHMSA CUrHana no KaHany name-
peHus (Bl, kabenu ceasn, oba MNI3A, XNUOKOCTb) Npy pacnpoCcTpaHeHUn
Y3C no n npoTnB NOTOKa COOTBETCTBEHHO;

dTo — pa3HOCTb BPEMEH MPOXOXAEHUS CUrHana npu HenoABMXKHON
XNOKOCTU (CMeLLeHne Hyrns pacxogomepa);

N — KO3 PULNEHT, 3aBUCALLMIA OT CXeMbl ycTaHoBKK MIA (puc.2):

n=1 — npu yctaHoBke [NOA no Z-cxeme nnn B U-KONEHO;

n=2 — npu yctaHoBke [1OA no V-cxeme.

3HayeHne pacxoaa BbIMUCIISETCA B COOTBETCTBUM C BbIPaXKEHUEM:

2
m-D v-K_,

Q = 4 . r

roe Kr = vep/v — rmapoamHamMmmnyeckmini KoauumneHT.

MmapogmHamMmmnyeckmin KoappuumeHT npeacrtasnset cobom oTHoLe-
HWe cpefHen CKOPOCTU NOTOKa XUOKOCTM B TPyOONpoBOAE K CKOPOCTU
NOTOKa XNOKOCTWN V, yCpeAHEHHOW BAOMb YNbTPa3ByKOBOro fy4a. OH Bbl-
YNCNSAETCA Ha OCHOBE BBEAEHHbIX 3HAYEHWUN LEPOXOBATOCTU CTEHOK
TpybonpoBoga, BA3KOCTU KOHTPOMMPYEMOW XWAOKOCTW, BHYTPEHHEro
AnameTtpa TpybonpoBoaa, UBMEPEHHOIO 3HAYEHNSA CKOPOCTM NOTOKA.

O6bem xumakocTtun V 3a uHTEpBan BpeMeHn T onpeaensieTcs B COOT-
BETCTBUU C (pOpMYInon:

V:]-Q(t)'dt.

M3meHeHune ckopocTu pacnpocTtpaHeHus Y3C B paboyen xmnakoctu,
CBSI3aHHOE C UBMEHEHNEM TeMNepaTypbl, AaBNEHUS U/ cocTaBa Xua-
KOCTW, BBMOY HEU3MEHHOW ANWHbI aKyCTMYECKOro TpakTa, y4yuThiBaeTcs
B npubope nytem onpeaeneHus noslyCyMmbl BPEMEHU MPOXOXOAEHUS
Y3C pacctosiHusa mexgy N3A no n npotns notoka 2T:

T, +T,
>

2T =

B pacxogomepe AByxry4eBOro WCMOMHEHUs, MOCTPOEeHHoro Ha 6ase
ABYXKaHanbHOro nameputens, Ha oauH Tpybonposog (UY) ycraHasnu-
BatoTca Ase napbl M3A. Mpn 3TOM M3MepeHue pacxoda no Kaxaomy
ny4vy BegeTcs He3aBUCMMO, a UBMEPEHHOEe 3HayYeHne pacxoga B Tpyobo-
NpoBOAE BblYMCNAETCA Mo popmyre:

Q=W;-Q+W5-Qy,

roe Wi=W2=0,5 — BecoBble k03ddunumeHTbl ans kaxgon napbl MNM3A
(kaxkgoro nyya);
Q1, Q2 — pacxoa, namepeHHbIn no ny4dy 1 u nydy 2 COOTBETCTBEHHO.
B pacxogomepe yeTbipexnyyeBoro UCNOSIHEHUSA, MOCTPOEHHOIoO Ha
6ase yeTblpexkaHarbHOro N3mMepuTens, Ha oanH TpybonpoBoa ycTaHas-
nuBakrTCsa YeTblipe napsbl ,El,aT‘-II/IKOB. Mpu aTOM M3mepeHne pacxoda no
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Ka)xgomy nyvy BeeTCsi HE3aBUCKMMO, @ U3MEPEHHOE 3HaYeHne pacxoaa
B TpybonpoBoae BbluncnseTcs no dopmyne:

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

raoe W1=W4=0,1382; W>=W3=0,3618 (npu pasmeLleHun N3A no xopgam
B COOTBETCTBUM C UHCTPYKUMEN MO MOHTaXY).
1.5.1.4. 3HayeHune pacxoga onpenensaeTcs npu BbINONIHEHWUM YCIOBUS:

Qore<LQ,

rae Qorc — MMHMMAarbHOE 3HaYeHne pacxoda (HUXKHSAS oTcedka), M3/y;
Q — Tekyllee 3Ha4yeHne pacxoaa, M3/u.

PekomeHayemoe 3HayYeHe HUKHEN OTCEeYKN COOTBETCTBYET CKOPO-
ctv notoka 0,035 m/c.

Ecnn BbinonHseTtca ycnosme Q<Qore, TO B pacxogoMepe UsMepeH-
HOe 3HayeHue pacxoa NpupaBHUBAETCS HyIO, NpekpallaeTca Hakon-
neHve obbema, Bblgaya UMMySbCOB Ha yHMBEpPCASibHOM BbIXOAE, a TOK
Ha BbIXO4e CTAaHOBUTCS PaBHbIM HUXXHEMY 3HAYEHUIO AnanasoHa.

Mpw BbINONHeHUN ycnosua Q>Qmax (rae Qmax COOTBETCTBYET CKOPO-
ctn notoka 10,6 m/c) namepeHme pacxoga NpogoskaeTcsl, HO npekpa-
LLlaeTCcs HaKonneHne n apxmempoBaHne obbema, Bblgavya MMNynbCoOB Ha
yHMBEepCcanbHOM BbIXOAe, a TOK Ha BbIXOA4Ee CTAHOBUTCHA paBHbIM BepX-
HeMy 3Ha4YeHWo guanasoHa.

1.5.1.5. HaknagHble [N3A ycTaHaBnmMBaloTCs Ha Hapy»HYyto cTeHKy LY 6e3 BCKpbl-
Tns Tpybonposoaa, BpesHble N3A — B oTBEpCTUA B cTeHKax LY.

M3A MoryT yctaHaBnMBaTbCA Ha TPybOonpoBo , Mo creayowmmM cxemam
(pnc.2):

- Z-cxema — [3A pasmelLaloTcsl Ha NPOTMBOMONOXHbBIX CTeHKax LY B
NAOCKOCTU, npoxoasiwen Boonb ocn MY (yctaHoBka «no guvameTtpy»)
nnbo napannensHo ocn LY (yctaHoBKa «no xopae» — TONbKO BPe3Hble
M3A); npu atom curHan ot ogHoro MN3A k gpyromy npoxoaut 6e3 oTpa-
XEHUs1 OT BHYTPEHHeN noBepxHoctn UNY;

- V-cxema — [NOA ycTaHaBnuBatoTCs BOOSb OAHON CTEHKN MUY B nnockocTty,
npoxogsiien Baonb ocn NY; npu atom curHan ot ogHoro N3A nonagaet
K APYroMy nocrne oTpaxkeHusi OT BHYTPEHHEN noBepxHocTn NY (npu oam-
HaKoBOM 3Ha4yeHun yrna 0 Y3C npoxoauT B ABa pasa 60sbwnin nyTb, YEM
npu Z-cxeme);

- B U-o6pasHbii NY (Tuna U-koneHo) — BpesHble NM3A pasmellatoTcs B
Topuax npamoro oTpeska WY; npu 3TOM cuUrHan pacnpocTpaHaeTcs
BAOJSIb OCY MOTOKA.
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N3A NaA YnbTpa3BykoBoW

/ nyy

o y MoA
YnbTpa3BykoBom YnbTpasByKkoBOn
nyy yu
a) no Z-cxeme 0) no V-cxeme B) B MY Tuna U-koneHo

Puc. 2. Cxembl ycTtaHoBKM DA Ha TpybonpoBoae.

MpoaonbHbIN Yron ycTaHOBKM Bpe3HbiX NM3A B NpAMONUHENHbIN NY
(yron mexgy ocbto BpesHoro N3A 1 NNockocTblo, NeprneHanKynsapHom
ocu TpybonpoBoaa) MOXeT nexartb B ananasoHe ot 20° go 70°, peko-
MeHayeMmoe 3HaveHune paBHO ~ 45°. [Mpn DN>2000 gnanasoH Jonycru-
MbIX 3Ha4YeHUN NPOLOSBHOrO yrina ycTaHoBKM Bpe3HbIX M3A onpeaens-
eTCcH xapaktepucTukamm obvekta pasmelleHus MMM,
1.5.1.6. 3oHOnpOBaHME NOTOKA XNOKOCTU MOXET NPOU3BOAUTLCS OAHUM, ABYMS
NN YeTblipbMSA fydamu (puc.3).

NaA1l N3A12 MN3AL.1 N3A11 M3A2.2 M5AL1  M3AL2
‘
%
N3A2 NaA22 MN3A2.1 N3A2.1 M3A1.2 M3A4.1  MN3A4.2
a) 6) B) r)

a) ogHony4YyeBOe 30HAMPOBaHWE No AnameTpy;

6) AByxrny4yeBoe 30HOUpOBaHWE Mo xopae (Ans spesHbix M3A);

B) ABYXJly4eBO€ 30HAMPOBaHWE No AnameTpy;

r) YeTblpexnyyeBoe 30HAMPOBaHME No xopae (4ns BpesHbix M3A).

Puc.3. PacnonoxeHue nap MN3A no ceyeHuro TpybonpoBoaa npu pasnuy-
HbIX cnoco6ax 30HAUPOBAaHUA NOTOKA XUAKOCTM.
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BoaMoxHble BapuaHTbl ycTaHoBKM M3A ykasaHbl B Tabn.4.

Tabnuua 4
Bun 1-nyyeBoe 2-nyyeBoe 4-ny4yeBoe
30HANPOBAHNA
Cxema Y tuna
ycrarosku NM3A |U-koneno Z-cxema | V-cxema Z-cxema V-cxema | Z-cxema
PacnonoxeHne | No ocu o anameTt no o AaMeTov* no
nap NMoA rnoToKa A by xopae A Py xopae
DN Ny <50 >50 > 150 > 400
BpesHbie
M9A + + + + + - +
HaknapgHble
M9A - + + - + + -

* — HETUMOBON MOHTAaX

1.5.2. YcTponcreo
CTpyKkTypHas cxema pacxogomepa npvsegeHa Ha puc.4.

BTopuuHbIi namepuTenbHbIA Npeobpa3oBaTtenb
Moaynb o06paboTku AaHHbLIX
Mnara BblMucnuTENs
MHaukaTop |= » - » RS-232
1 KomGuHmpoBaHHbIA » RS-485
v moayneb B .
» YHUBEpC. BbIXOA
KnaBuarypa >
IV O GRS SR S .
I_C_Em_B"_CH_b'i Tiyn_b_l— —q—q-1-=—-» Bbixoabl
__________ CEPBUCHbLIX
—— el - - ——— ’ ~
S i I T I
BUN
4
A —‘
> Mnata namepurtens
=248 ) T} Y}
Y
McTouHuK Yy Yyv Yy vy
BTOPUYHOrO NUTaHUA 1 ~§ 2 - g ¥ :
< || || <|| ||| |[<|]<
m|® m|m m|m Mo
T (= [ clell |lellel|e]le
~ 220B 50I'y

MepBuyHbIe Nnpeobpa3oBaTtenu

pacxoaa

BWI1 — BCTPOEHHBLIN UCTOYHUK NMUTAHUSA

Puc. 4. CTpykTypHas cxema YeTbIpexKaHanbHOro pacxogomepa.
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Pacxogomep-cyeTtunk ynotpassykoBon «B3JIET MP» ucnonHeHus
YPCB-5xX L4 COCTOUT 13 OAHOr0 MM HECKOMbKUX NEepPBUYHbBIX Npeobpa-
3oBaTenen pacxoaa v BTOPUYHOro U3MepuTenbHOro npeobpasosaTens.

MepBu4yHbIM NpeobpasoBaTenb pacxofa npeacrasnset cobon cne-
UnanbHO M3rOTOBMEHHbIN U3MEpPUTESbHBIA Yy4acTOK (OTpe3oK Tpybbl C
npucnocobneHuamn ansa ycraHosku MN3A 1 MoHTaxa B Tpybonposop) ¢
YCTaHOBIIEHHbIMW HA HEM OAHOWN, ABYMS UNKU YeTbipbMs napamu MNOA 13
KOMMNIeKkTa pacxogomMepa.

BoamoxHO ncnonb3oBaTb B kayectBe Y gencrteyowmn Tpybonpo-
BOJ HaAnexallero kayectsa U COCTOSIHUS MOcre NOAroTOBKU €ro K MOH-
Taxy MNoA.

KonunyectBo nepBu4YHbIX NpeobpasoBaTenen, BXoOAWMX B COCTaB
pacxogomepa, n konndecTtso nap N3A, yctaHaBnueaembix Ha NY, onpe-
aenseTca BUOOM UCMNOSTHEHUST pacxogomepa.

BTOpMYHLIN n3MepuTenbHbIN NpeobpasoBaTenb COAEPKUT N3MEpPU-
Tenb, YNpasnsoLWmin dNeKTPoakyCTU4eCKUM 30HaMpoBaHmMem n obpaba-
ThiBAKOLLMA U3MEPUTENbHbIE CUTHAasbl, U BblMUCAUTENb, BbIMOMHSOLWMNNA
BTOPUYHYIO 06paboTKy nameputensHoOn MHopMaLmMm U XpaHeHne pe-
3ynbTaToB namepeHun. ObMeH JaHHbIMU MeXay nnatamu nsameputens
N BblMUCINTENS OCYLECTBAAETCA MO BHYTPEHHeMYy WHTepdency RS-
485.

[na obecnevyeHnsa BHELLHUX CBA3EN pacxogomMepa Ha nraTte Bblunc-
nnTensa yCTaHoBMEH 3MEKTPOHHbIN KOMOUHUPOBAHHbLIN MOAYIb YHUBEP-
canbHOro BbIXo4a M nocriegoBaTenbHbIX MHTepdencoB RS-232 n RS-
485.

Kpome TOro, mo 3akasy Ha nnaTy BblMUCIIUTENS OOMNOSHUTENBHO
MOXHO YCTaAHOBUTb [0 [BYX 3NIEKTPOHHbIX CEPBUCHBLIX MOAYIEN BHeLU-
HUX CBSA3EN:

- OAVH 1nNn aBa 4-kaHanbHbIX MOAYNSA YHUBEPCAaNbHbIX BbIXOL4OB;

- OOVH 1Ny aBa MOAYIst TOKOBbIX BbIXOAOB (1-kaHanbHbIX b0 2-
KaHarnbHbIX);

- Mmoay”nb uHTepdenca Ethernet.

MPUMEYAHNA.

1. B pacxopgomepe ¢ aBymsi n 6onee kaHanamm namepeHun oavH 4-ka-
HasbHbIN MOAYIb YHMBEPCAlIbHbIX BbIXO4OB YCTaHaBnMBaeTCcs No yMos-
YaHuto.

2. B moayne TOKOBbIX BbIXOOOB 2-KaHarbHOM OTCYTCTBYET ranbBaHuye-
ckasi pasBsizka mexay Bbixogamu. ObecneyeHue Tpebyemoro konuye-
CTBa TOKOBbIX BbIXOJOB BO3MOXHO C UCMOfb30BaHMEM BHELLHEero agan-
Tepa TOKOBOro BbIXOA4a, Npeobpasyowero YacToTHbIWM curHan (curHanbl)
CEPBUCHOIO MOAYNSA YHUBEpPCAsibHbIX BbIXOLOB B TOKOBbIA curHan (cur-
Hanbl).

YnpasneHune paboTon pacxogomepa n MHAMKaUUS U3MEPUTENbHON,
YCTaHOBOYHOW, AMarHOCTUYECKON, apXMBHOM MHGOpMaL MM obecnevmBa-
€TCH C MOMOLLBIO KrNaBmaTypbl 1 rpadoruyecKoro Xnakokpuctaninydeckoro
nugukatopa (PKKN). KK obecneumBaeT BbIBOA, YeTbIPEX CTPOK anda-
BUTHO-UNpoBor nHdpopmarmm npun 20 cumsonax B ctpoke. MNepuoa 06-
HOBNEHUs TekyLen nHpopmaummn Ha akpaHe XKKW coctasnsieT 1 c.
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1.5.3. YpoBHM gocTyna
1.5.3.1. B pacxogomepe npeaycMoTpeHbl TpY YPOBHS JOCTYNa K YCTaHOBOYHbLIM
N KannBpPOBOYHLIM NapameTpam.
YpOBHM OCTYNa OTNNYaTCA COCTaBOM UHOMLIMPYEMOW Ha aucnee
NHpopMaLnKn, BO3MOXXHOCTSAMM MO N3MEHEHWNIO YCTAaHOBOYHbIX, Kannbpo-
BOYHbIX NMapaMeTpoB pacxogomepa M 0b03HayalTCs Kak pexmnmbl PA-
BOTA, CEPBV/C n HACTPOWIKA.

HasHayeHve pexxumos:
- HACTPOWKA — pexvm HacTPONKKN 1 MOBEPKY;
- CEPBUC — pexum noaroToBKM K 3KCNyaTauuu;
- PABOTA — akcninyaTtaumoHHbIN PeXUM (pexXuMm rnonb3oBartens).

HanBonbLumnMy BO3MOXHOCTAMMU obnagaeT pexum HACTPOWKA. B
3TOM pexnme UHOMLMPYIOTCA BCe napamMeTpbl U BO3MOXHa Moauduka-
UM BCEX YCTAHOBOYHbIX NapaMeTpoB. HavMMeHbLIMMU BO3MOXHOCTAMU
obnapgaet pexum PABOTA.

YnpaBneHne paboTon pacxogomepa B pasfiMyHbIX pexXmmMax MoXeT
OCYLLEeCTBNATLCA C KflaBmaTypbl M OPraHM3oBaHO C MOMOLLBIO CUCTEMDI
MEHIO M OKOH pPa3HOro ypoBHS, oTobpaxaeMblx Ha gucnnee. MNopsgok
yrnpaBneHus, cuctema MHAnKauumn, B3aMMoCBA3N MEHIO N OKOH, a Takxke
Tabnuupbl NapameTpoB, MHAULMPYEMbIX Ha aucnnee, NpMBedeHbl B Ya-
ctu |l HacTosLero pykoBoacTea.

Ynpaensatb paboTon pacxogoMepa MOXHO Takke No nHtepderncam
RS-232, RS-485, Ethernet.

1.5.3.2. Pexxum paboTbl 3agaeTcsa KoMOMHaumen Hanndma / oTCyTCTBUS 3aMblka-
HUA C MOMOLLBIO NepemMblveK KOHTaKTHbIX nap J3 U J4, pacrnonoXeHHbIX
Ha cybbnoke 06paboTkn gaHHbIX (cM. puc.B.1).

CooTBeTcTBME KOMOMHALMI pexxumam paboTbl NpuBeaeHo B Tabn.5,

roe « + » — Hanuyne 3amMblkaHUs KOHTAKTHOW Napsbl, a « - » — OTCYTCTBUE

3aMbIKaHUA.
Tabnuua 5
Pexum paboThbl JI§OHTaKTHaH napJa4 HasHa4veHune pexuma
PABOTA - - Okcnnyataums
CEPBUC ) + lMNopgroToBka
K aKcnnyatauum
HACTPOWKA + - HacTponka

1.5.3.3. Pexxkum PABOTA — 370 pexxum akcnnyaTaumm pacxogoMmepa Ha obbekTe.

B pexxume PABOTA nonb3oBatenb MMeeT BO3MOXHOCTb NpocMmart-
puBaTb:

a) usMepsiemble 3Ha4YeHUss nNapamMeTpoB: 06bLEMHOro pacxoda, 06bLEMOB,
HaKOMMEHHbIX NPU NPSMOM 1 06PaTHOM HanpaBreHUV NOTOKa, a Takke
NX anreGpanyeckoin CyMmbl, CKOPOCTU ABUXKEHUSA XKUOKOCTY;

6) cogepXxmmoe apx1MBOB M XXYPHarnoB (3a UCKMOYEHNEM XKXYPHANoB peru-
CTpauMm U3BMEHEHUI PEXMMOB 1 LENCTBUI NONb3oBaTens);

B) KOHpUIypaLMOHHbIE NapaMeTpbl: PEXUM Nepexoaa NpUBOopPHbLIX YacoB Ha
«3UMHee» | «neTHee» BpPeMsl, TUMbl YCTaHOBIEHHbIX CEPBUCHBLIX MOAY-
nen N xapaKkTepuCTUKN BbIXOO0B;

r) napameTpbl paboThbl:
20
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- NoKa3aHnsa NPUOOPHbLIX YacoB;

- NapamMeTpbl CBA3M MO HTepdencam RS-232, RS-485, Ethernet;

- BpeMS Havarna v NpoAoSIKUTENbHOCTb HelTaTHbIX cutyaumin (HC);
- CNoBa COCTOSAHUS U3MEPUTESbHbLIX KaHarnoB U BbIXO40B.

B pexnme PABOTA nonb3oBaTernb MMeeT BO3MOXHOCTb 3ajaBaTb
3Ha4eHWs1 003 U BbIMOSMHATL Npoueaypy A03MpoBaHUS; yCTaHaBnMBaTb
napameTpbl paboTbl No MHTepdencam RS-232, RS-485, Ethernet: ceTe-
BOM agpec npubopa, CKopoCTb paboTbl, ANIUTENBHOCTbL 3a4EPXKKM, Nay3bl
nT.A.

1.5.3.4. Pexxum CEPBUC — 31O pexmm NoaroToBKM pacxogoMepa K akcnryaTta-
UMM Ha oObekTe.

B pexxume CEPBUC gononHuTernbHo (Mo OTHOLEHWIO K pexumy PA-
BEOTA) BO3MOXHO:

a) npocMaTpuBaTh XypHarbl perucTpauum N3MeHeHUn pexmMmoB 1 XXypHann
JencTBMN Nonb3oBaTens;

6) npocmaTpuBaTb U UBMEHSATD:
- NapamMeTpbl NEPBMYHOIO Npeobpa3soBaTens pacxoaa;
- NapameTpbl 06paboTkn pe3ynbTaToB U3MEPEHUS;
- TEXHOSOrn4yeckme napameTpbl;
- eQVHULLI n3MepeHns pacxoga (oobema) [M3/4; m3/c; n/muH (M3; n)J;
- TUMbl N 3HAYEHNSA NAapaMeTPOB MOAYNEN BHELUHNX CBA3EN;
- HACTPOWKM MHTEPBAribHOro apxuBea,;
- NoKa3aHnsa NpnBOPHbLIX YaCoB;
- pexnm nepexona NpUBOPHbIX YHaCoB Ha «3UMHeEe» | «ITIeTHEE» BPEMS;
B) NpOBOANTb KannbpoBKy Ha 0ObekTe;
r) OBHYNATb CYETYMK OOBLEMOB;
A) NpoBOANTb MHUUManmM3auuio npmbopa;

€) 04MLLAaTb XXypHarbl (3a UCKIMOYEHUEM XXypHarna permctpaumm n3aMeHeHui
PEXMMOB) 1 apXMBbI.

1.5.3.5. B pexxume HACTPOWKA BO3MOXHO NpocMaTpueaTh 1 MOANMULIMPOBATL
BCE napameTpbl 6€3 UCKNIOYEHUS.

B pexume HACTPOWKA gononHutenbHo k pexumam PABOTA v
CEPBWC moxeT nponssoanTbCs:

- NoBepKa pacxogoMepa;
- OYMCTKA XXypHara nonb3oBaTens;
- 3an1cb B NaMsiTb 3aBOACKOro Homepa npubopa.
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1.5.4. BHelwuHue cBA3MN
1.5.4.1. NocnepoBaTenbHble UHTEPdENCHI

lMocnepoBaTternbHble UHTepdencbl RS-232, RS-485 n uHTepdenic
Ethernet no3sonsatoT ynpasnaTe NpMBOpPOM, CHUUTBIBATL U3MEPUTESTBbHYIO,
apXMBHYHO, YCTAHOBOYHYIO U ANArHOCTUYECKY MHopMauuio, Mmoamdu-
UMpoBaTb YCTAHOBOYHble MapameTpbl. [locnegoBaTtenbHble UWHTEp-
dencol RS-232 n RS-485 nogaepxumsatoT npotokon ModBus (RTU Mod-
Bus n ASCII ModBus), npuMHATLIN B Ka4eCTBE CTaHA4ApTHOro B npmubopax
dupmbl «B3JET».

NHTepdenc RS-232 moxeT Mcnonb3oBaTbCa ANS HENOCPEOCTBEH-
HOW CBAA3M C NepcoHarnbHbIM KoMrnbioTepom (MK):

- No kabento (Npy ANVHEe NUHUK cBA3KM o 15 m);

no TeneOHHON NUHUK (C NOMOLLBI TerledPOHHOro Moaema);

no paguokaHany (C NnoMoLbo pagMomoaema);

no nNuHun umdposon ceaA3m ctaHgapta GSM 900/1800 MMy ¢ nomoLwubto
apgantepa cotoBon cBasn «B3JIET AC» ncnonHenms ACCB-030.

[anbHOCTb CBA3M NO TeNeOHHOW NMHUK, paanoKaHany unm kaHana
COTOBOW CBA3M ONpeaensieTcs X XxapakTepucTuKamu.

NHTepdenc RS-485 obecneumBaeT cBA3b No Kabenw B rpynne u3
HEeCKONbKMX abOHEHTOB, OOHUM M3 KOTOPbIX MOXeT ObITb 1K, npu gnvHe
nnHUKM ceasm o 1200 m.

MoagkntoveHne agantepa cotoBon cea3n ACCB-030 k nHtepdency
OAMHOYHOro npubopa unu K NMHUM CBA3M rpynnbl NpubopoB AaeT BO3-
MOXXHOCTb NepeaaBaTb MHAOPMALMIO MO KaHany COTOBOW CBS3W, B TOM
yucrne n B IHTepHerT.

Mcnonb3ysi kaHan COTOBOW CBSA3NM MOXHO Ha ©ase mMporpammMHOro
komnnekca «B3JIET CI1» opraHuM3oBbiBaTb AMCNETYEPCKYD CeTb ANs
MHOMMX OOUHOYHBIX U FPpyNn NPUBOPOB Kak OA4HOTUMHBIX, TaK U pasHOTUN-
HbIX MO Ha3Ha4YeHUto.

CkopocTb 06bmeHa no nHtepdencam RS-232 n RS-485 (ot 2400 oo
19200 bop), a Takke napameTpbl CBS3M YCTaHaABNMBAKTCA NPOrpaMmMHO.

BHUMAHUE! He donyckaemcsi oOHO8peMeHHOe UCMOoJIb308a-
Hue uHmepdgelticoe RS-232 u RS-485.

NHTepdenc Ethernet ncnonbayetca ans ces3m npMbopos B NoKanb-
HOW CeTn, a Takke MOXeT UCMNONb30BaTbCA ANd 0bMeHa AaHHbIMY Yepes
MHTepHeT mexay npubopamm nokanbHOM CeTU 1 yaaneHHbIM KOMMbioTe-
poM (komnbtoTepamm). OBGMEH OCyLLLECTBNAETCS Yepes L3 NTOKanbHOM
ceTn, nMmerwmn cobctBeHHbIN (rnobanbHbin) IP-agpec. Npu obmeHe
AaHHble yrakoBbIBaOTCA B CTek npoTokosios Ethernet / IP / UDP / TFTP
/ ModBus. NoaggepxuBaeTtca Takke npotokon ARP (Ethernet / ARP), Ko-
TopbI ucnonb3dyetca ansa onpegeneHns MAC-agpeca ysna no [IP-
ajpecy 3anpoca.
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1.5.4.2. YHuBepcanbHble BbIXoabl

Pacxogomep B 3aBMCMMOCTW OT KONMYEeCTBa YCTAHOBIIEHHbLIX cep-
BMCHbIX MOAYnen yHUBepcaribHbIX BbIXOA0B (CM.M.1.6.1.3) MoxeT nmeTb
oT 1 go 9 ranbBaHNYeCKN pa3BsA3aHHbIX YHUBEPCalbHbIX BbIXOAO0B.

HasHadeHnss yHuBepcarnbHbIX BbIXOOO0B, pexuMbl paboTbl, napa-
MeTpbl BbIXOAHbIX CUTHAMNOB, a TakKe OTKIYEeHEe BbIXOLAOB 3a4aloTcs
nporpaMMHbIMKU yCTaHOBKamMu. BO3MOXHble 3Ha4YeHUs YCTaHOBOK AJ1S
pasfiMyHbIX PEXNMOB NpmBeaeHbl B Tabn.b.6, b.7 yactu |l HacTosdwero
pyKOBOACTBA.

Cxema OKOHEYHOro Kackaga BbIXo4OB M onncaHue ero paboTbl npu-
BefeHo B lNpunoxeHun b.

¢ B yacTtoTHOM pexxume paboTbl Ha OTKPbITLIV BbIXOA BblAAeTCA UMMNYIbC-
Has nocnegoBaTeNbHOCTb TUMA «MeaHapP» CO CKBaXXHOCTbIO 2, YacToTa
cnefoBaHUs KOTOPOW NponopumMoHanbHa TeKyLLeMy 3Ha4YeH o pacxoaa.
BoamoxxHO maclitabupoBaHue paboTbl YAaCTOTHOrO BbIXOA4a MyTeEM Mpo-
rPAMMHOWN YCTaHOBKW 3HA4YeHUs MakCMMalibHOM 4acToTbl paboThbl Bbl-
xoaa Fwmake, KO3hpuumeHTa npeobpasoBaHus Boixoga KP, a Takke HMX-
Hero Qun 1 BepxHero Qen MOPOroBbIX 3HAYEHUI pacxoda, COOTBETCTBYHO-
wmx yactote 0 'y u Fmakec Ha BbIxoge. MakcumarnbHO BO3MOXKHOE 3Ha4e-
HUe Fmake — 3000 Iu.

¢ B umnynbcHom pexunme paboTbl Ha OTKPbITLIN BbIXOA KaXayt CeKyHay
Bbl4aeTcs nayka MMMNynbCoB, KONMMYECTBO KOTOPbLIX C Y4€TOM Beca M-
nynbca Ku COOTBETCTBYET 3Ha4YeHUI0 06beMa, U3MepeHHOMY 3a npeabl-
Aywyro cekyHay. MakcumanbHO BO3MOXHasi YacTtoTa crnegoBaHust UM-
NynbCOB B NMayke (TUna «MmeaHgp» CO CKBaXKHOCTbIo 2) — 500 Iy,

e [1ns npaBunbHOM paboTbl YHMBEpPCasnbHbIX BbIXOAOB B pacxogomepe
npeaycMoTpeHa npoueaypa aBToMaTU4eCKoro pacyeTta koadpduumeHTa
KP (umn/m3, umn/n) B 4yacTOTHOM pexume 1 Beca umnynbca Ku (M3/umn,
n/mmn) B UMNyNbCHOM pEXNME.

Pacder KP npousBogutca no 3agaHHbIM MNoSib3oBaTesieM 3Hade-
HUAM Qen M Qun M MaAKCMMasibHOMY 3HAYEHUIO YacTOTbl Fmake, pacyeT Ku
— No 3agaHHbIM Qen U ANUTENBHOCTU BbIXOOHbIX MMMYSbLCOB T B Anana-
30He oT 1 go 500 mc.

¢ B nornyeckom pexunme Ha BbIxoge Hanuyuio cobbiTus (Mnu ero onpeae-
NEeHHOMY COCTOSIHUIO) COOTBETCTBYET OOWH YPOBEHb 3NEKTPUYECKOro
CuUrHana, a oTCyTCTBUIO cOBbITUA (MM MHOMY €ro COCTOSIHUIO) — APYron
YPOBEHb CUrHana.

MporpaMmHO Ans Bbixo4a B FIOTMYECKOM peXUMe YCTaHOBKOW 3Ha-
YeHUs1 BbICOKUIM UM HU3KUMN 3a4aeTCs aKTUBHbIN YPOBEHb curHasna (Ak-
TUB. YP.), T.€. YPOBEHb CUrHana, COOTBETCTBYIOLLMI HANU4Ynio cobbiTus.
OnekTpuyeckme napaMmeTpbl YPOBHEN curHana ykasaHbl B [MpunoxeHun
b.

Mpn HeobGxoanMMOCTM MOXET ObiTb Ha3HavyeHo cpabaTbiBaHWE Bbl-
X04a B NIOrMYeCKOM pexmnme no 3agaHHoOMy 3HayeHuto BepxHen (Q>Qey)
nnn HXKHen (Q<Quy) yCTaBKM MO pacxoay.

e [Mpy npoBeaeHUN AO3MPOBaAHUSA NapaMeTpbl CUrHana, NoCTynawLLero Ha
BbIXO4, ONPenensitoTcs pexnmomM paboTbl (MMMYMbCHBLIA MW fornye-
CKUIN) yHMBEpPCANbHOro BbIXoa.
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Ecnu yHuBepcanbHbIi Bbixod paboTaeT B UMMYNbCHOM pexume U
ANs Hero 3aaaHo HasHadeHue Mapam. <Mmn. 4o3 x>, To N0 OKOHYaHUIO
[103MPOBaHUS Ha BbIXOZ BblOAETCS OAMH MMMNYIbC 3a4aHHON ANUTENbHO-
CTW.

Ecnn yHuBepcanbHbii Bbixo paboTaeT B JIOrMYECKOM pexume, To
YPOBEHb CUrHana Ha BbIXOA4e U3MEHSIETCS B MOMEHT Hayana v B MOMEHT
OKOHYaHWsI [O3NPOBaHWS.

BHUMAHME! lpu pabome pacxodomepa 8 cocmaee mennJio-
cdyemyukos «B3JIET TCP-M» pekomeHOyemcsi ucrosib308amb UM-
nynbCHbIU pexum pabombl coomeemcmeyrouje2o yHueepcalsib-
HO20 8bIxo0a.

1.5.4.3. TokoBble BbIXO4bl
TokoBble BbIxoAbl MOryT BbITb peanu3oBaHbl C NMOMOLLLIO OOHOro
nmbo 2-x cepBUCHbIX MOAYMEN TOKOBbIX BbIXOAOB (1-kaHanbHbIX UK 2-
KaHarnbHbIX).
HasHauyeHne 1 napameTpbl paboTbl TOKOBLIX BbIXOO4OB Ha Ba3e cep-
BMCHbIX MOJyIien ycTaHaBnmBatTCa nporpaMmMHo. Bo3amMoxHble 3Hayve-
HWSA yCTaHOBOK npueeaeHbl B Tabn.b.6, b.7 yactu |l HacTosiwero pyko-

BOACTBA.
anbBaHMYeCKn He pa3Bs3aHHble TOKOBbIE BbIXOAbl CEPBUCHbBIX MO-
Ayrnen moryTt paboTtaTb B OAHOM U3 Tpex AnanasoHos: (0-5) MA, (O-

20) MA unu (4-20) MA.
HomuHanbHasa ctatnyeckasi xapakTepucTuka TOKOBOroO BbixoAa

QV :QHI'I +(QBH_QH“)'w1

MakKc MWUH
roe Qv — namepeHHoe 3HadeHue pacxoaa (M3/4; m3/c; n/MuH);

Qun — 3afaHHOE 3Ha4YeHMe HWXKHEro mopora no TOKOBOMY BbIXoA4y,
cooTBeTcTByoLWEE I, M3/4; M3/C; N/MUH;

Qsn — 3agaHHOE 3Ha4YeHMe BEPXHEro nopora no TOKOBOMY BbIXOAY,
COOTBETCTBYOLEE Imakc, M3/4; M3/C; N/MUH;

lsuix — 3HAYEHME BbIXOAHOrO TOKOBOrO CUrHasma, COOTBETCTBYHLLEe
N3MEepPeHHOMY 3Ha4YeHNo pacxoda, MA;

[ — MUHMManbHOE 3Ha4YeHue AnanasoHa paboTbl TOKOBOroO Bbixoaa
(0 nnun 4), MA;

Ivake — MakCMManbHOe 3HaveHne amanas3oHa paboTbl TOKOBOrO Bbl-
xoga (5 unn 20), mMA.

TokoBbIV BbIx0o4 B gnanasoHax paboTtsl (0-20) MA nnu (4-20) MA mo-
XeT paboTtaTb Ha Harpy3ky conpoTtuBneHnem o 1 kOm, B AnanasoHe
(0-5) MA — 0o 2,5 kKOwm.

Honyctnmas gnnHa kabens cBs3n No TOKOBbIM BbiXog4aM onpeaens-
€TCH COMNPOTUBNEHUEM NIMHUWN CBA3UN U BXOAHbLIM CONPOTUBINEHMEM MPU-
€MHMKa TOKoBOro curHana. Cymma conpoTMBREHNA HE OOMKHA NPeBbI-
LWaTb yKa3aHHOro COMPOTMBIIEHUS HArpy3KMu.
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1.5.5. Peructpauus pesynbtaTtoB
1.5.5.1. PesynbTaTbl U3MEPEHNA U BbIYUCIIEHUI NO KaXOO0MY KaHany 3anucbiBa-

IOTCA BO BHYTPEHHME apXuBbl: 4YaCOBOW, CYTOYHbIN, MECAYHbIN, NHTEP-
BanbHbIA N apXxvB go3aTopa.

YacoBon, CyTOYHbIN U MECAYHbIN apXMBbl 3arMONHATCA OTAESbHO
AN KaXKAOoro KaHarna v Bce apXxmBbl UMEKOT O4MHAKOBYIO CTPYKTYpPY.

Fny6V|Ha apXmnBOB COCTaBJIAET.

- yacoBoro — 1440 3anucen (NpegblgyLmx 4yacos);

- cyTo4Horo — 60 3anucen (NpeablayLWwmnx CyToK);

- Mecsa4vHoro — 48 3anucen (Npeablaywmx MecsileB);

- NHTepBanbHoro — 14400 3anucen (NpeabloyLLmMX UHTEPBAaoB apXnBMpo-

BaHWSA).

AnuTenbHOCTb MHTEpBana apXuBMpoOBaHUSA MHTEPBaNbHOro apxuea
MOXeT ycTaHaBnueaTbCs B npegenax ot 5 ¢ 4o 120 muH.

B ogHou 3anucn onkcnpyroTca 3HadYeHus crieqyowmx napameTpoB:

- V+ — cymmapHbIi 06 beM Npy NPSIMOM HanpaBfeHny NOToKa 3a MHTepBar

apxusupoBaHus, M3 (n);

- V- — cymMMapHbIn 06bem npy 06paTHOM HanpaBreHUn NoToka 3a UHTEp-

Ban apxvBupoBaHus, M3 (n);

- V- cyMMapHbIi 06bEM C y4ETOM HanpaBeHns NOTOKa 3a UHTepBan ap-

XvBupoBaHus, M3 (n);

- Tnp — Bpemsi NPOCTOsl, C — B YaCOBOM apXxvBe, Yac:MUH — B CYyTOYHOM U

MEeCSIMHHOM apXxuBax; B UHTepBaribHOM apxmee Tnp He ukcupyeTcs.
Kpome TOro, B apxuBax MHOrosiy4eBoro npmbopa B BUA€E CIIOBECHOMN
3anucu dukcupyeTcs nponaganue Y3C B nyde (nyyax).
MHankaums 3HayYeHun apxmBmpyeMblX MapamMeTpoB COMpPOBOXAA-
eTca 0603HayYeHneM NHTepBana apxmBnMpoOBaHNSA:

- AaTbl 1 Yaca — AN YacoBOro apxuBea;
- gaTbl — AN CYyTOYHOro apXmBa;
- Mecsila 1 roga — Anst MECAYHOro apXxmBa;

AaTbl U1 BPEMEHW OKOHYaHWSA MHTepBara apXMBMpOBaHUS — ONS UHTep-
BarlbHOro apxuBsa.

[nsa kaxporo apxvea npefycMoTpeHa npoueaypa noucka Tpebye-
MOW apXMBHOW 3anuncu.

1.5.5.2. ApxmB gosatopa npeaHasHayeH gnsa 3anucun napameTpoB No pesynbTa-

Tam JO3MPOBaHMS U MOXET cogepXaTb Ao 512 3anuncen Ha kaHan. Kax-
Aas 3annucb COOEPXKUT:

- AaTy 1 BpeMs Havana 403UPOBaHUS;
- V3 — 3apaHHoe 3HaveHue osbl, M3 (n);

- V@ — oTMepeHHoe 3HadeHue o3bl, M3 (N);

- Tp — Bpemsa Habopa ao3bl, C;

- AaTy 1 BpeMs OKOH4YaHWsi Habopa Ao3bl;

- Qcp — cpedHuit 06bEMHBIN pacxod B npolecce O03MpoBaHus, Me/4

(n/MuH).

1.5.5.3. VIaMeHeHMe 3Ha4yeHUi yCTaHOBOYHbIX MapaMeTpoB PUKCUPYIOTCS B Xyp-

Harne nonb3oBaTens, KoTopbin MoxeT cogepxaTb Ao 1000 3anucen. B
XypHane dukcnpyeTcs:

- faTta n Bpems NnpomnsBegeHHON Moanukaumm;
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- HauMeHoBaHWe moaudmLMpyeMoro napameTpa;
- 3HayeHWe napameTpa Ao MoanduKaumm;

- 3HayeHWe napameTpa nocrne MoandUuKaLmm;

- NOPSAKOBLIA HOMEP 3amnuciu.

1.5.5.4. 'ameHeHune pexnma paboTbl npubopa UKCMpPYeTCa B XXypHane pexu-
MOB, KOTOPbIM MOXeT coaepxaTb 40 512 3anucen.

B xxypHarne pexumoB omMKcupyeTcs:
- MOPSALKOBbLIA HOMEP 3anucu;
- HAaMMEHOBaHME YCTaHOBMNEHHOrO pexnma paboTtbl Npnbopa;
- Aata 1 BpeMsi yCTaHOBKU pexunMma.

1.5.5.5. HewtaTtHble cMTyauum n 0Tkasbl, BO3HMKaOLLMeE B Npouecce paboTbl pac-
xogomepa, (PUKCUPYTCA COOTBETCTBEHHO B XXypHanax HelTaTHbIX CU-
Tyauum naMepuTeribHbIX KaHaroB, XXypHane HewTaTHbIX cuTyauun guc-
KpeTHbIX (YHMBeEpCarnbHbIX U TOKOBbIX) BbIXOAOB M XypHane OTKa30B.
>KypHanbl HeluTaTHbIX CUTyauui MOTyT coepaTb 40 512 3anucen, Xyp-
Han oTkas3oB — o 60 3anucen.

B XypHanax HewTaTHbIX cUTyauumn pukcmpyeTcs:
- MOPSALKOBbLIA HOMEP 3anucu;
- HAMMEHOBaHMe HelTaTHOM CUTyauuu;
- fata u Bpemsi Hadyana HC;
- anutensHocTb HC (Yacbl, MUHYTbI, CEKYHAbI);
- pata u Bpemsi okoH4yaHna HC.
B XypHarne oTkasoB oMKcupyeTcs:
- NOPSALKOBbLIA HOMEp 3anucu;
- HAMMEeHOBaHMe 0TKasa;
- JaTa 1 BpeM4 HacTynfeHus oTkasa.
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1.6. CocTaBHbIe YacTun nspgenus

1.6.1. Bropn4iHbIN nameputenbHbIA Npeobpa3oBaTenb
1.6.1.1. ®yHkumm Bl

BTopuyHbIn M3MepuTenbHbI NpeobpasoBaTtenb NpeacTaBnseT Co-
6o MMKPOMPOLLECCOPHbIN N3MEPUTENBHO-BLIYUCINTENbHBIN 610K MO-
AYNbHOW KOHCTPYKLMW, BbIMOMHAOLWNA cnegyowme dyHKLUN:
30HAMPOBaHUE MOTOKA, NpUemM n 06paboTKy CUrHamoB, NOSMYYEHHbIX OT
M3A;
onpegeneHne 3HavyeHu nsmepsieMblx napameTpoB;
apxMBMpOBaHWE U XpaHEHWe B SHEProHe3aBMCUMOW NamMsiTU pesyribTa-
TOB U3MEPEHUN U BbIYUCIIEHUI, YCTAHOBOYHbIX NapamMeTpoB U T.N.;
BbIBOA M3MEPUTENbHOW, apXMBHOW, ANArHOCTUYECKOM U YCTaHOBOYHON
nHdpopmauumn Ha aucnnen XXKN n yepes nHrepgencel RS-232, RS-485,
Ethernet;

BbIBOA M3MepUTENbHOM MHOPMaLMK Yepes yHMBepcasibHble n/unm To-
KOBble BbIXOAbl;

aBTOMATUYECKUIA KOHTPOSb U MHOUKALMIO HANMYnA HeucnpaBHOCTEN U
HelTaTHbIX CUTyaLuMi B pacxogoMepe;

3aWnUTy OT HECAHKLMOHMPOBAHHOIO 4OCTYNa K apXUBHbLIM U YCTaHOBOY-
HbIM JaHHbIM.

1.6.1.2. KoHcTpykums Bl

BHewHnn sua Bl npueeaeH Ha puc.A.1. Kopnyc BI'1, BbINONHEHHbIN
N3 antMMHUEBOrO CnsiaBa, COCTOUT U3 Tpex vacTen (KOHCTPYKTMBHbIX
MoAynen): OCHOBaHUSA — MOHTaXXHOro MOAyIs, CpeaHemn YacTn — Mmogyns
BTOPMYHOrO UCTOYHUKa nuTaHusa (BUIM) n nnueson yactu - moagyns o6-
paboTKM AaHHbIX.

Mopgynb 06paboTku aaHHbIX BT cogepXxuTt nnatbl nameputens v Bbl-
yncnuTens. Ha nuueBon naHenun mMoaynst HaXo4ATCA XUOKOKpUCTanm-
YeCcKU NHauKaTop 1 Krnasuatypa.

Moaynb BUI BTOpUYHOro npeobpasoBaTtensi COAepXUT nnaTty BTO-
PUYHOrO UCTOYHMKA NUTaHMsA. Ha HWXKHEeW NNOCKOCTW Kopryca MOAyIs
BWI pacnonoxeHa krnemma 3alinTHOro 3a3eMneHuns.

Mogyns BUIT Bmecte ¢ mogynem obpaboTkm OaHHbIX, cOeauHsie-
Mbl€ 3NEKTPUYECKN MHOTOXMUIbHBbIM LUNENdOM U KOHCTPYKTUBHO BWH-
Tamu co CTopoHbl moayns BUI, coctasnsatoT cybbnok obpaboTkm gaH-
HbIX.

[ocTyn K KOMMYyTaUMOHHbIM 3fieMEeHTaM 3MEeKTPOHHbLIX MoAynewn,
yCTaHaBNMBaeMbIX Ha NNaTbl U3MEPUTENS U BbIYUCTIUTENS, ANA NOLKIHO-
YeHus kabernen CBs3M U YCTAaHOBKN PEXUMOB, OCYLLIECTBSETCS C obpaT-
HOW CTOpOHbI cy66noka obpaboTkn AaHHbIX (puc.B.1).

B cBow o4vepenb cyb6rok 06paboTku gaHHbIX COeANHAETCS BUH-
Tamu CO CTOPOHbI NTMLIEBOM NAHENM C MOHTaXHbIM Moaynem Bl, o6pasys
6rnok BTOpmnyHOro npeobpasoBaTens. Ha 3agHen cteHke Grioka Haxo-
ASATCHA OTBEPCTUS A8 YCTAHOBKM KPOHLUTEMHOB, 0becneynBatoLLmx Kpen-
nexune BIT k DIN-penke Ha o6bekTe akcnnyataumm (puc.A.2).

Ha HwXHen NrocKoCTM Koprnyca MOHTaXXHOIo MOAY S PaCnoNOXeHb!:
BHELLHMI pa3beM nHTepdenca RS-232 n repmoBBoabl Ans kabens nu-
TaHus, curHanbHblx kabenen MNOA, a Takke kabenen cBA3N C BHELUHUMMN
yCTpOMCTBaMU, MOAKNHOYAEMbBIMU K pacxogoMepy.
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BHewHnn pasbem RS-232 Ha MOHTaXHOM MoAyne C MOMOLLbIO
nnockoro kabensa nogknovaeTcs K 8-KOHTakKTHOMY pasbeMy RS-232 Kowm-
BUHUPOBAHHOIO 3NEKTPOHHOIO MOAYNS.

1.6.1.3. ONeKTPOHHbIE MOAYNMN BbIXOAHbLIX CUTHAMOB

Ha nnaty nameputens B 3aBUCUMOCTU OT KONMYecTBa UCMOMb3ye-
MbIX KaHasnoB nsmepeHus (nogknovaemsix nap NI3A) yctaHaBnuBaeTcs
COOTBETCTBYIOLLEE KONMYECTBO NPUEMO-NepeaaroLLnX 3NeKTPOHHbIX MO-
aynen — ot 1 0o 4-x.

Ha nnate BblYMCnIMTENS YCTAHOBMEH 3MNEKTPOHHbIA KOMOUHUPOBAH-
HbIN Mo4YnNb (NocnegoBaTenbHbIX UHTEpPdencoB RS-232, RS-485 n yHu-
BepcarnbHoro Bbixoga 0), CHabXXeHHbIN KOHTaKTHbIMUK Napamu (ans ycra-
HOBKM pexuma paboTbl pacxogomepa U pexunma paboTbl OKOHEYHOro
Kackaga yHuBepcarnbHOro BbIxofa) U pasbemMamMu (4159 NOAKITYEHNS Ka-
6enein cBA3N C BHELUHMMW YCTPOUCTBaMM).

Ha nnate BbluMcnntTensa npegycMoTpeHbl ABa cnoTa paclumpeHus
(pasbema) AN ycTaHOBKW MO 3akasdy AOMOSTHUTENbHO OAHOro Unu AByX
3NEKTPOHHbIX CEPBUCHBLIX MOAYIEN BHELLHMX cBasden (puc.B.1).

CepBucHble MOOYNN UMEIOT paszbeMbl ANA NOAKNIOYeHUs kabenen
CBSA3N C NPUEMHUKaAMWN CUrHanoB, a MOAYNN YHUBEpPCarnbHbIX BbIXOA0B
elle N KOHTaKTHble napbl AN YCTaHOBKM PEXMMOB PaboTbl OKOHEYHbIX
KackazoB.

BoamoxHble koMBMHaUMM yCTaHOBKM (CMMBOI X) CEPBUCHLIX MOAY-
nen yHuBepcarnbHbIX BbIXoAoB, moayns Ethernet, komGuHupoBaHHOro
MOAYNA 1 HyMepauus BbIXOAOB B 3aBUCMMOCTU OT MecTa YCTaHOBKU MO-
Aynsa (cnoTa pacwunpeHns) npusedeHsl B Tabn.6.

Tabnuua 6
HanmeHoBaHue Ne Ne Bo3moxkHble koMOMHaLUum
moayna CcrnoTa BbiXo4a YCTaHOBKMU Mo,u,yneﬁ
CepBUCHbLIN MOayIb 1 1.4 X X - - -
yHUBEpCarbHbIX BbIXOO0B 2 5 8 % _ % _ _
CepsucHbin moayrnb Ethernet 2 - - X - X -
KomMGuHMpoOBaHHbIM MOAYNb - 0 X X X X x

CepBVICHbIe MOOYyJTN TOKOBbIX BbIXOOOB MOIYT yCTaHaBJ1IMBaAaTbCA B

no6or ceoboaHbIn cnoT (1 unm 2) COBMECTHO C MOAYNEM YHUBEPCAnb-
HbIX BbIXx0goB, Moaynem Ethernet nnb6o 6e3 Hux. NMpn aTOM Hymepaumsa
TOKOBbIX BbIX040B OyAeT 3aBMCETb OT CroTa YyCTaHOBKM, TMMA N Konude-

CTBa yCTaHaBIMBaeMblX MOAyren TOKOBbIX BbIXOAOB (Tabn.7).

Tabnuua 7
HanmeHoBaHue Ne Ne Ne Ne Ne Ne Ne Ne
moayna CNnoTa | BbIXOo4a | ClioTa BbIXO4a CIoTa BblXO4a CcnoTa BbIXO4a
CepBuCHbI MOAYIb 1 1 1 1 - - - -
TOKOBOTO BbIXxoAa
1-kaHanbHbIN 2 2 - - - - 2 3
CepBuCHbIN MOOYNb | _ — - - 1 1,2 1 1,2
TOKOBOTO BbIXxoAa
2-KaHanbHbIN - - 2 2,3 2 3,4 - -
28
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1.6.2. Mpeobpa3oBaTenu aneKkTpoakycTuyeckue

1.6.2.1. NBA paboTtaloT nonepeMeHHO B ABYX peXmMax: U3nyvyeHus, korga npu-
xogawwmm ot Bl anekTpuyecknin UMNynbCHbIA curHan npeobpasyeTtcs B
ynbTpa3ByKoBble konebaHus, n npuema, Korga ynbTpasByKoBble Koneba-
HUS XXMAOKOCTU NpeobpasytoTcs B COOTBETCTBYIOLLMIA SNEKTPUYECKUIN CUT-
Harn.

1.6.2.2. 3A nsrotaBnuearTCA ABYX TUMNOB: HaKnagHble U BPe3HbIe.

HaknagHoble M3A (puc.A.3) UMetoT NPsiIMOYrosbHbIA KOpnyc, OgHa 13
rpaHen KOTOPOro ABMASETCS U3ny4atoLwen NIockocTbio. Ha 6oKoBbIX rpa-
HSAX KOprnyca HaHeceHbl PUCKW, yKa3sblBaloLMe MOSIOXEeHUE aKycTuye-
ckoro ueHTtpa MN3A. HaknagHble [OA ycTaHaBnMBaloTCs n3ny4varoLuemn
NIOCKOCTLIO HA HapYXHY CTeHKY Tpybonposoaa. N3A repmeTusnpoBaH
3anmMBKOM BHYTPb KOpryca TEPMOCTONKOIO 3NeKTPOU30NSALNOHHOIO KOM-
nayHga.

BpesHbie [OA MMeT UMNUHOPUYECKUA KOPMYC C HApYy>XHOW pes3b-
6o, B TOpLIE KOTOPOro HAaXoAUTCH uanydatoLlas nIocKoCTb B BUAE AMCKa
(pnc.A.4). BpesHble MNM3A npu ycTtaHoBKe Ha TpybonpoBog BBMHYMBA-
IOTCS1 B MOHTaXXHble NaTpybKun, KOTopble NpMBapeHbl K Tpybonposoay BO-
Kpyr OTBEPCTUN B ero CTeHke. Takum obpas3om, nocrne yCTaHOBKU U3ny-
YarLwas nnockocTb N3A KOHTAKTUPYET C KOHTPONMPYEMOW XUOKOCTLHO.
BpesHon MN3A Takke repmMeTM3npoBaH.

Ona moHTaxa BpesHbix [MOA (3aBMHYMBAHMA B MOHTaXHble na-
TPYOBKKN) OMKEH UCMOMNBb30BaTLCH POXKOBLIN TapMpPOBaHHbIV KITHOM C pas-
MepoM 3eBa 36 MM. Ycunue 3aTskkm — ot 8 o 9 H-m.

[ns gemoHTaxa Bpe3Horo N3A omKeH NCNonb30BaTbCH POXKOBbIN
KNty ¢ pasmepom 3eBa 36 MMm. ['paHn nog kntod Ha kopnyce MNOA yka-
3aHbl Ha puc.A 4.

KATEITOPUYECKWN 3ATMPELAETCA vcnonb3oBaHue npu geMOH-
Taxe MNOA MHOro MHCTPYMEHTA, TaK Kak 3TO MOXeT NpUBECTU K pasrep-
meTmnsauumn MNOA (OTBUMHUMBAHMIO BHYTPEHHEW BTYNKW) U OOpbLIBY CUr-
HanbHoro kabens (cm. puc.A.4). lNpun HeBbINONTHEHUN JaHHOro TpeboBa-
H1A narotosutens HE HECET rapaHTUnHbIX 00513aTENbLCTB.

Ha KoHue koakcmanbHOro pagmo4vactoTHoro kabensa MN3A, 3akpen-
NIEHHOro B Koprnyce U uMmerwLwero gnvHy He meHee 1,5 M, pacnasH
pasbeM AN NoAKYeHna K nnHnm ceasm ¢ BI.

CoeaguHeHne kabensa NMOA ¢ nMHMEN cBA3M BO3MOXHO TaKXe C Mo-
MOLLbKO YCTPONCTBA KOMMYTaALMOHHOIMO unvM 6roka koMmyTauuu, ycra-
HaBNMBaAEMOro Ha M3MepuTenbHOM y4vacTke. B aTom cnydae BmecTo
pa3bema Ha KOHLbl LLEHTPanbHON Xunbl 1 3kpaHa kabens MNOA kpensTtcs
HaKOHEYHUKMN.

Haunbonbliaa anuHa ceasu BI1-NM3A — 100 m. JnuHa mMoxeT bbiTb
yBenu4eHa npu BbINONHEHUN TpeboBaHMin K napameTpam NPUHUMaEMOro
curHana. YBenuyeHue OnuHbl (CpawmBaHue) kabensi npoMsBoanTCs B
3aBOJCKUX YCIOBUSIX.

B 3aBMCMMOCTM OT Ha3Ha4YeHMst pacxo4oMep MOXET BbITb YKOMMEK-
ToBaH M3A pasnuyHbIX TUMOB U UCMONTHEHUIA, OTNINYAKLWMMUCA MaTepu-
anamm MorpyxHoM 4acTu, M3nyyarowen MOBEepXHOCTU M OONYyCTUMbIM
AnanasoHoM TemnepaTypbl KOHTPONUMPYEMOW XMAKOCTW, OOMNYCTUMbIM
AaeneHveMm B Tpybonposoge (ans BpesHbix [MOA), KOHCTpyKUMen Ka-
©enbHOro BbiBOAA U T.M.
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BHUMAHME! B lNpunoxeHuu XX npueedeH nepevyeHb cpeo, 3a-
npew,eHHbIX Osisi NpuMeHeHus epe3Hbix N3A B-502, [13A B-504.

B cocTtaBe B3pbliBO3aWULLEHHOIO WCMOSIHEHUS pacxogomepa no-
ctaBnatoTcsa MN3A nckpobesonacHoOro UCMNOSHEHNS, B COCTaBe pacxono-
mepoB MP-AD — MN3A ncnonHeHna gna ASC.

1.6.3. YcTponcTBa cornacyroume

YcTtponcteo cornacyiwouwee (puc.A.5) nNpuMeHsieTca COBMECTHO C
npnbopamn NOMexo3alLnLLLEHHOrO UCNOSTHEHUSA ANSA MOBbILWEHNS NOMe-
XOYCTOMYNBOCTU NINMHUMN CBA3M BTOPUYHOIo npeobpasoBaTens ¢ [NOA ny-
TEM MCMNONb30BaHNA CUMMETPUYHON cxeMbl noakntodeHus MOA k BI.

1.6.4. UsmepuTenbHble y4acTKun

1.6.4.1.

B kavecTBe M3MepuTENbHOrO yyacTka Ans nepBUYHOro npeobpasosa-
Tens MOXeT Ucnornb3oBaTbCs NMB0 OTPEe30K TPyObl, NOATOTOBIEHHBLIN B
3aBoAcKux ycnosusix ansa ycraHosku N3A n moHTaxa [ B gencrayto-
lWmn TpybonpoBoa Mo MeCTy 3KcnfyaTtaumm pacxogomepa, nubo Heno-
Cpe[CTBEHHO Yy4acCTOK AeNCTBYOLWero TpybonpoBoaa Hagnexatlero Ka-
YecTBa M COCTOSIHMSA MOCIE NOArOTOBKM €ro K MoHTaxy MNM3A.

1.6.4.2. CteHkn NY gns yctaHoBkM HaknagHbix NM3A fOmKHbI ObITb aKyCTUYECKN

1.6.4.3.

1.6.4.4.

npo3payvHbiMK (MeTanInyeckumu, nracTtMaccoBbiMu 1 1.4.). MaTtepuan
cTteHok Y nopg BpesHbie NMOA gomkeH No3BonsaTb repMeTUYHO yCTaHaB-
nuBaTb Ha HEr0 MOHTaXHble NaTpyoku ans MNI3A.

Ha BHyTpeHHI00 NOBEPXHOCTb MY pekoMeHayeTCs HAHOCUTb MOKPbI-
Te, YCTONYMBOE K 0Bpa3oBaHUIO OTNOXEHUA U/unn koppo3nn. Mokpbl-
TVe OOSMPKHO ObITb 3BYKONPOBOAALMUM U UMETb HAZEXHOoe cuenieHne ¢
martepuanom LY.

B coctaBe pacxogomepa MOryT nocTaBfATbLCA NepBUYHbIE Npeobpaso-
BaTenu Ha 6ase n3MepuTenbHbIX Y4aCTKOB CreayoLwmx TUMOB:

NY-x11 — npsaMONUHENHbIM C ABYMA HaknagHbiMn M3A, ycTaHOBNEH-
HbIMW MO AnameTpy;

NY-x12 — NpaAMONMHENHbIN C ABYMS Bpe3HbiMKM M3A, yCTaHOBNEHHbBIMU
no agnameTpy;

NY-x32 — U-obpasHbin (U-koneHo) ¢ asyms Bpe3HbiMn M3A, ycTaHoB-
NEeHHbIMU B TOpLUax NPSIMOro y4acTka;

NY-x42 — NpAMONNHENHBIN C YeTbipbMA Bpe3HbiMu [MOA, ycTaHOBMEH-
HbIMUM MO ABYM XopAam;

NY-x82 — nNpsAMONUHENHLIN C BOCEMbIO Bpe3HbiMU [1OA, ycTaHOBMEH-
HbIMM MO YeTbIpeM xopaam.

B nepBom paspsige o6o03HayveHus ncnonHeHuns NY ykasoiBaetcsa ma-
Tepwuar, U3 KOTOPOro OH U3roTOBIEH:

NY-0xx - yrnepoguctasa crarsnb;
NY-1xx - HepxxaBetloLlas cTanb;

NY-2xx - ctanb 09N 2C.

CsapHble coeguHeHus Y ons OVAD BLINOMHAKTCA B COOTBETCTBUM C
TpeboBaHuamu HIM-104-18. KOHTpoOnb CBapHbIX COeAMHEHN BbIMNOMHSA-
eTcq B cootBeTcTBMM ¢ HIM-105-18.
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1.6.4.5. [1na obecneyeHuns yqobcTBa MOHTaXa, a Takke Ans 3awmTbl KabenbHbIX
BbIBOAOB M3A OT MexaHU4eCKux MoBpexaeHUN U3MepUTESNbHbIN yya-
CTOK C Bpe3HbiMKu [MTOA MOXeT ocHalLaTbCsa YCTPOMCTBOM KOMMYTaLNOH-
HbiM (6nokom kommyTaumm). B YK (BK) npousBoanTtcs anektpuyeckoe
coeanHeHue kabenen MNOA c kabensamu, noakntoYeHHbIMU K BI.

YK (BK) HenogBwxHO kpenutcsa Ha WNY. Kabenb MNM3A 3awuwaetcsa
OT MexaHMYeCKMX NoBpexaeHn megHon Tpyokon. KoHcTpykums kabenb-
Horo BBoda YK (BK) ons kabens ceasu Bl obecneunBaeTt kpennexHve
MeTansopykasa ans MexaHudeckon 3awmTbl kabens Bl1. Mpumep pas-
meweHns YK (BK) Ha nameputenbHoM yvacTke, pacnosioXeHne KoOMMmy-
TauUMOHHbIX anemMeHToB Ha nnate YK (BK), a Takke cxembl NOAKHOYEHMS
M3A c¢ ucnonb3osannem YK unu BK npuBegeHbl B UHCTPYKUUKM MO MOH-
Taxy.

Mocne moHTaxa YK B cnyvyae HeobxogmmocTn obecneyeHus cre-
neHn 3awmTbl IP68, ncnonb3yeTca NnocTaBnsieMblIn MO 3akasy KOMMMEKT,
coctosawwmn n3 komnayHga Hensel GH 0350 1 ynnoTHUTENbHBIX PE3UHOK.

KabenbHble KoHUbI B YK npogeBatoTcsa yepes ynrioTHUTENbHbIE pe-
3MHKWN, KOTOPbIMW 3arnyliatTcs noBepcbl. [locne 4Yero BHYTPEHHWUN
obvem YK 3anunBaetcsa komnayHgom GH 0350.
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1.7. MapkupoBKa n nnombupoBaHue

1.7.1.

1.7.2.

1.7.3.

1.7.4.

1.7.5.

MapkupoBka Ha nuueson naHenun Bl coaepxut o6o3HaveHe n Hanme-
HOBaHMe pacxogoMepa, TOBapHbIN 3HaK U3roTOBUTENS, 3HAK yTBepXae-
HWA TUNa cpeacTBa u3aMepeHus. 3aBoL4CKOM HOMEpP YKa3aH Ha LWnbauke,
3aKkpensieHHoOM Ha kopnyce BI1.

3aBofckMe Homepa OpYrux COCTaBHbIX YacTen ykasbiBaoTca nnbo Ha
LWnnbanke, MB0O HAHOCATCS KPacKkon HEMOCPEACTBEHHO Ha KOpNyC.

Ha kopnyc N3A nckpobesonacHoro MCNomnHeHUs 1 6rioka UCKpo3aLwmnTbl
N3 KOMMJieKTa B3PbIBO3aLLMLLEHHOIO MUCMNOSTHEHUS pacxodomepa HaHo-
CUTCS MapKupoBKa B3pbiBO3aLUTbl B COOTBETCTBUM C TpeboBaHMAMU
cTaHOapToB.

lMocne noBepku NNomMOMpyeTCca KOHTaKTHasa napa paspeLlueHus moandum-
Kaumm KannubpoBOYHbIX NapamMeTpoB pacxogoMepa, a Takke OOuH U3
BUHTOB, cKpennsowmx cybbrnok o6paboTku AaHHbIX.

KoHTakTHasa napa paspelueHus mogmdurkaumm napameTpoB PyHKLUNOHMU-
poBaHusa nNnombupyeTcsa nocne BBOAA pacxogomepa B SKChfyaTauuio 1
NPOBEPKN COOTBETCTBUS 3HAYEHUA NapamMeTpoB (PYHKLUMOHMPOBAHMS,
BBELEHHbIX B Npnbop, 3Ha4YeHUsIM, YKa3aHHbIM B nacrnopTax pacxono-
Mepa 1 nepBuYHbIX NpeobpasoBaTtenen 6o NPOTOKONAX MOHTaXHbIX U
nycKoHanagou4HbIX paboT.

MapameTpbl NepBUYHbLIX NpeobpasoBaTtenen onpegenstoTcsa nMbo
npw BbiNycke U3 Npou3BoacTBa M 3aHocaTcs B nacnopta [ (ecnwn TN
NOCTaBMATCA B COCTaBe pacxogomepa), MMbo Ha obbekTe akcnyaTa-
UMM 1N 3aHOCATCA B NPOTOKOSTbl MOHTaXHbIX W NYCKOHanNago4Hbix pabor.
dopma NpoTOKONa MOHTaXHbIX N MYCKOHaNagouHbIX paboT npueeaeHa B
WHCTPYKUUKN NO MOHTaXY.

1.7.6. [1na 3awmTbl OT HECAHKLUMOHMPOBAHHOIO AOCTYyNa Npu TPaHCNOPTUPOBKE,

XpaHeHUn Unun aKcnnyatTayuum MoxeT ObITb onfiomMbupoBaH kopnyc BI1.
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2. NICNOJIb3OBAHUE MO HASHAYEHUIO

2.1. AkcnnyaTauMoHHbIe OrpaHu4YeHuns

2.1.1. 3KcnnyaTau,v|;| pacxogomepa OO0JKHa Nnpon3BognTbCA B YCITOBUAX BO3-

2.1.2.

AENCTBYOLLNX (DaKTOPOB M MapamMeTpoB KOHTPONMpYyeMOon cpepdbl, He
npeBbILLaLLMX A0MNYCTUMbIX 3HA4YEHWIN, OTOBOPEHHbIX B 3KCMyaTaunoH-
HOW OOKYMeHTauuu.

MepBU4YHBIN Npeobpa3oBaTenb MOXET yCTaHaBNUBATLCHA B BepTUKalib-
HbI/, FOPU3OHTAaNbHbIN UM HAKMOHHbLIM TPYOONPOBOA.

2.1.3. TouyHasa n HagexHas paboTa pacxogomepa obecnevmBaeTcs nNpu BbINOSI-

HeHun B MecTe ycTaHoBku NI cnegyowmx ycrnosuim:

- AaBlieHne XnakocTtu B pr6OI'IpOBO,D,e N pexnmbl ero akcnmnyaraumn nc-

KntoyatoT razoobpasoBaHne n/unu ckonneHue rasa (Bosgyxa);

- Ha Bxoe u Bbixoae NN nmetoTcs NpAMOSIMHENHbIE Y4aCTKN COOTBETCTBY-

2.14.

towen anuHebl ¢ DN, paBHbiM DN n3ameputensHoro yvactka. [Npsamonu-
HEeWHble y4aCTKN He O0SMKHbI coAepXXaTb YCTPOUCTB U 9NEeMEHTOB KOH-
CTPYKUMWN, Bbi3blBAOLLNX NU3MEHEHME CTPYKTYPbI MOTOKA XUAKOCTH;

BHYyTpeHHMI 06bem LY B npouecce paboTbl 4OMKEH ObiTb BECb 3aMnon-
HEH XXMOKOCTbIO.

PekomeHngauumn no BblIGOpy MecTa yCTaHOBKM M NpaBuiia MOHTaxa
(BemoHTaxa) pacxogomMepa WU3NoXeHbl B [OOKYMeHTe «Pacxogomep-
cyeTyuk ynotpassykoson «B3JIET MP». UcnonHenuna YPCB-5xx 4. UH-
CTPyKUmnsi no MoHTaxy» B12.00-00.00 NM.

Tun n coctaB KOHTPONMPYEMOW XUAKOCTU (Hanuume n KOHUEeHTpauus
B3BeCeWN, MOCTOPOHHUX XNOKOCTEN U T.MN.), peXnM paboTbl N COCTOSIHME
TpybonpoBoaa He AO0MKHbI MPUBOAUTL K NOSIBIIEHUIO KOPPO3UK U/UMnN OT-
NOXEHWI, BAMAIOWNX HA paboTOCNOCOOHOCTbL MU METPOSIOrMYECKME Xa-
pPaKkTEPUCTUKN pacxogomepa.

2.1.5. HeobxoammocCTb 3alWmnTHOro 3asemMnenus npmbopa onpenenseTcs B Co-

OTBETCTBUM C TpeboBaHuAMHM rnaebl 1.7 «[MpaBun ycTponcTBa anekTpo-
YCTaHOBOK» B 3aBMCUMOCTM OT HaMNpsiKeHUs NUTaHus U YCrioBUN pasme-
LeHnsa npubopa.

2.1.6. MonHnesawmTa obbekTa pasmeLleHus npnbopa, BbIMOIHEHHAA B COOT-

BETCTBUUN C «HCTPYKLMEN MO YCTPOMUCTBY MOSHME3ALWUTbI 30aHNIN, COo-
OPYXXEHU N NPOMBbILLNEHHbIX KOMMYHUKauuny CO 153-34.21.122-2003,
CHWXaeT BEPOATHOCTb BbixoAa npubopa 13 CTpos npu Hanm4mm MonHue-
BblX pa3psgos.

Ansa 3awuTsl NUHKK cBa3u npudopa BI-N3A oT pa3psagoB MOAHWUIA
AOMNOJSTHUTENBHO pekoMeHayeTCs NPUMeHeHNe crneunarbHbIX YCTPONCTB
3awmnTbl, Hanpumep, «TKS-B apT.Ne5097976» npoussoactBa upmbl
OBO BETTERMANN.

2.1.7. TpeboBaHuA K YCNOBUSAM 3KCnnyaTaumm n BbIbopy Mecta MOHTaxa, npu-

BeOEeHHbIE B HACTOSILLLEeN IKCNNyaTaunoHHOW AOKYMEHTaUMK, YYNTLIBAKOT
Hanbonee TUNMYHbIE haKTOPbI, BNUsIIOWME Ha paboTy pacxogomepa.

Ha o6bekTe akcnnyataumm MOryT CyLLeCTBOBaTb MITN BO3HUKHYTL B
npouecce ero aKkcnnyatauum dakTopbl, He noaadarlimMecs npeasapu-
TeNbHOMY MPOrHO3Yy, OLEHKEe UM NPOBEepKe N KOTopble NPOU3BOAUTENb
He MOT y4ecTb npu paspaboTke.
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B cnyyae nposiBneHus nogobHbIX (hakTopoB crieqyeT YCTpaHUTb UX
UM HaNTU MHOE MECTO 3KCMNyaTauuw, rae AaHHble dakTopbl OTCyT-
CTBYIOT UM He OKa3blBalOT BNUAHUS Ha paboTy nagenusi.

2.2. [loaroTtoBKa K paboTte

2.2.1. Mepbl 6e3onacHoCcTH

2.2.1.1. K paboTte c pacxogomepom fonyckaeTcsi o0CnyXuBatwLmnin nepcoHarn,
N3YYUBLLNIA SKCMyaTaUMOHHYO AOKYMEHTaUMIO Ha nsgenve.

2.2.1.2. Tpwn paboTe ¢ pacxogomMepoM AOMKHbI cobntogatbesa «lpaBuna TexHu-
YeCKOW 3JKCMfyaTauun 3neKTpoyCcTaHOBOK notpebutenen» n «MexoT-
pacnesble NnpaBuna no oxpaHe Tpyaa (Mpasuna 6e3onacHOCTM) Npu 3KC-
nnyatauumn aNeKTpoyCTaHOBOKY.

2.2.1.3. lNpw npoBegeHnn paboT ¢ pacxoaomMepoM onacHbIMU dhakTopamn ABNS-
toTCS:

- NepeMeHHOe HarnpsXXeHue ¢ AeUCTBYIOLWNM 3HaYyeHnem o 264 B yacto-
Tom 50 lu;

- fasneHue B Tpybonposoge (ao 25 Mrla);

- Temnepatypa pabouyen xmngkoctm (ao 160 °C);

- Apyrue onacHble hakTopbl, CBA3aHHbIE C Npodunem n cneumdpmkon oosb-
eKTa, rae aKcnryaTmpyeTcsa pacxogomep.

2.2.1.4. 3anpelaeTtcsa ncnonb3oBaTtb MY ¢ BpesHbiMu MNM3A, pacCcinTaHHbIMK Ha
AaBneHne MeHbluee, YeM JaBrieHne XnOKocTn B Tpybonposoae.

2.2.1.5. lpwn pabote kopnyc Bl gomkeH 6bITb NOACOEANHEH K MarucTpanu 3a-
LLMTHOrO 3a3eMJIIeHNs.

2.2.1.6. B npouecce paboT No MOHTaxy, NyCKOHanagke unn peMoHTY pacxono-
Mepa 3anpeLiaeTcs:

- NPOU3BOANTb MOAKMIOYEHUS K PaCXOAOMEpPY, NEPEKITIOYEHNA PEXMMOB
paboThbl UMM 3aMeHY ANEKTPOPaANOINEMEHTOB MPU BKITKOYEHHOM NUTa-
HUW;

- NPOU3BOANTL AEMOHTaX 3NIEMEHTOB pacxogoMepa Ha Tpybonposoae A0
MOMHOrO CHATUSA AaBfeHus Ha ydacTke TpybonpoBoaa, roe npou3Bo-
aaTca paboThl;

- UCMOSNb30BaTh ANEKTPONPUOOPBLI U ANEKTPONHCTPYMEHTLI 6e3 nogkntoye-
HUS X KOPMYCOB K Marnuctpanu 3allMTHOro 3aseMsieHus, a Takke Uc-
NoNb30BaThb NepeYnCrieHHble YCTPOMUCTBA B HEUCTIPABHOM COCTOSIHUN.

2.2.1.7. Tpn oBHapy>XeHU BHELUHUX NOBpeXaeHnn npnbopa unm ceTteBon npo-
BOAKM cnefyeT OTKMYUTb NPUbop OO0 BbISCHEHUS CneuManncTtoMm BO3-
MOXXHOCTM AaribHenwWwen akcnnyataumu.

2.2.2. MoHTax pacxogomepa 1 HacTporka Ha 06bekTe OOSMKHbI BbINOMHATLCS
B COOTBETCTBUMN C AOKYMEHTOM «Pacxogomep-cyeTynk ynbTpas3ByKoBOWM
«B3JIET MP». WUcnonHeHna YPCB-5xx u. IHCTpyKUMA no MOHTaxy»
B12.00-00.00 NM.

PaboTbl AOmMKHBI NPON3BOAUTBLCSA Cheunanm3npoBaHHOW opraHu3a-
unen, nmerLlen paspeLleHne npeanpusaTus-n3roToBuTens U npaso Ha
BbIMOSIHEHNE AaHHbIX paboT, NMBO NpeacTaBuTENAMU NPELNPUATUS-N3-
roToBUTEnNS.

2.2.3. Npwn BBOAE M3Oenusa B aKCnyaTtaumio A0OSMKHO ObiTb NPOBEPEHO:
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- NPaBUNbHOCTb MOAKMYEHMST pacxodomepa M B3aMMOLENCTBYHOLLEro

o6opyaoBaHMs B COOTBETCTBUWN C BbIOPAHHOW CXEMOW COeAMHEHUst U
NOAKIOYEHUS;

- COOTBETCTBME UCMONb3yeMbIX COCTaBHbIX YacTen pacxogomepa u kabe-

nen cesa3un OaHHOMY KaHaly n3aMepeHund; nopanok onpenerieHna 3toro
COOTBETCTBUA YKa3aH B MHCTPYKUNN MO MOHTaXYy,

COOTBETCTBME HAlpPAXEHUA NMNTaHNA pacxXxogomMepa Tp66yeMbIM TEXHUN-
YECKNM XapaKTepUCTUKaMm;

- NPaBUNBbHOCTb 3afj@aHHbIX PEXMMOB paboTbl BbIXOAOB pacxogomepa.

Kpome Toro, Heob6xoammo yb6eanTbCcsa B COOTBETCTBUMN 3HAYEHUI Na-
pamMeTpoB PYHKLMOHNPOBAHUS, BBEAEHHbIX B NPUOOP, 3HAa4YEHMsAM, yKa-
3aHHbIM B nNacnopTax pacxogomepa M nepBuYHbIX NpeobpasoBaTenen
nmMbOo B NPOTOKOMAX MOHTAXHbIX M MyCKOHaNago4HbIxX paborT.

lMocne npoBeAeHWst NyckoHaNago4YHbIX paboT Ansa 3aWnThl OT He-
CaHKUMOHNPOBAHHOIO AOCTYNa B MpoLecce aKcnnyaTauum MoXeT ObiTb
onnombuposaH kopnyc BIT.
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3. TEXHWYECKOE OBCNYXXUBAHUE

3.1.

BBeAeHHbIV B 3KCMyaTaumio pacxogoMep pekoMeHayeTcs noaesepraTb
NepuoanyeckomMy OCMOTPY C LieNblo KOHTPOSS:

- paboTOCNOCOBHOCTN pacxoaomepa;

- cobnoaeHns yCnoBuin aKcnnyaTaumm pacxogomepa;

- HANM4Ms HaNPsKeHUst NUTaHUA B 3agaHHbIX Npegenax;

- OTCYTCTBUSA BHELUHNX NOBPEXOEHNIN COCTaBHbIX YaCTeN pacxo4oMepa;
- HAAEXHOCTUN SMNEKTPUYECKNX N MEXAHUYECKUX COEANHEHW.

MepnoomMyHOCTb OCMOTPa 3aBUCUT OT YCIOBUI IKCNITyaTaumm, HO He
A0SMKHa BbITb pexe o4HOro pasa B ABE Heaenw.

PekomeHayeTca nepuoamnyeckn (C nepuogoMm B 3aBUCMMOCTU OT
yCIOBMWI 3KCNyaTaumm) NPpoM3BOANTb OCMOTP U OYUCTKY OT BO3MOXHbIX
OTOXEHUIN, 0CaKOB, HAaKUNWN BHYTpeHHeNn nosepxHocTu MM, a Takke ns-
ny4yarLmnx NoBEPXHOCTEN Bpe3HbIX MMOA.

3.2. HecobGntogeHve ycnoBuii aKkcnslyaTaumm pacxogomepa, yKasaHHbIX B

3.3.

3.4.

n.n.1.2.7 n 2.1 MOXeT NpUBECTU K OTKa3y Npnudopa unu npeBbILLEHNIO A0-
NYyCTUMOTrO YPOBHS MOrPELLHOCTN U3MEPEHUN.

BHelwHWe noBpexaeHnsa Takke MOryT NpMBECTU K NPEBbLILLEHMIO O0-

NyCTUMOrO YPOBHSA NOrpeLHOCTM namepeHui. Npn NoaBneHnn BHELIHNX
noBpeXaeHnn nsgennsa nnu kabensa nutaHus, ces3m Heobxoanmo obpa-
TUTbCS B CEPBUCHbLIN LLEHTP U pernoHanbHoe NpeacTaBuTenbCTBO AN
onpeaeneHns BO3MOXXHOCTU €ro AarnbHenLen aKkcnnyaTaumm.
Hanunune HanpspkeHus nuTaHus pacxogomepa onpenensieTcs no Hanm-
YMIO MHAMKaUMK, a paboToCnocobHOCTL Npubopa — No coaepKaHUKo UH-
Ankaummn Ha gucnnee pacxogomepa. Bo3aMoXXHbIE HEMCNPABHOCTU, MHAN-
UMpYyeEMbIE pacxo4oOMepOoM, yKasaHbl B YacTu |l HacToswero pykoBoa-
CTBa MO 3KcnnyaTaumu.

B pacxogomepe Takke B CrioBe COCTOAHUA OCYLLEeCTBASETCA UHOK-
Kauusl HanmMuusl HewTaTHbIX cuTyauuin. Nog HewTaTHOM cuTyaumen no-
HUMaeTCcs cobbITME, NPU KOTOPOM OBHapy>XMBaeTCA HECOOTBETCTBUE U3-
MEpPSIEMbIX NapaMeTpoOB METPONOrMYECKMM BO3MOXHOCTSAM pPacxoao-
Mepa Unn npm KOTOPOM U3MEPEHNS CTAHOBATCHA HEBO3MOXHbIMU BCrea-
CTBME HApPYLUEHUS YCITOBUIA N3MEPEHMUSI.

Pacxogomep no Buay UCMOMHEHUS U C Y4€TOM YCIIOBUK 3KCnnyaTaumm
OTHOCUTCS K U3OENUAM, PEMOHT KOTOPbLIX MPON3BOAUTCA Ha cneumanb-
HbIX NpeanpuaTUaAX NMbo Ha NpeanpuUATUM-U3roToBUTENE.

Ha mecTte akcnnyaTtauum BbISIBNSETCS HEUCMPABHOCTb C TOYHOCTbLIO
po 6noka: B, VB, YC, MNO3A nnu kabensa cBs3u; HEUCNpPaBHLINA 3re-
MEHT 3aMeHsieTCs Ha ucrnpaeHbIi. [pu oTkase ogHoro MN3A 3ameHsoTCA
o6a N3A napebl.
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3.5.

BHUMAHMUE! B cny4ae 3ameHbl BI1, [13A, kabenel cesi3u ¢
M3A, ycmpoiucmea coenacyrouwje2o u/unu 6510ka uckposlawumsl
Heob6xodumo onpedennumb U esecmu e npubop 3HavyeHusi napa-
mempoe dTo, Paon ONIs1 KaHasla U3MepeHUsi, 8 KOMOPOM fnpou3ee-
deHa 3aMeHa.

OtnpaBska npubopa Anst NpoBeaeHnst NOBEPKN NNMBO peMoHTa OOKHa
NpoOM3BOAMTbLCA C NacnopTom npubopa. B conpoBoanTENbHBLIX AOKYMEH-
Tax Heo6XoaMMO yKa3sbiBaTb NOYTOBbLIE PEKBU3UTBI, TeNedoH 1 akc oT-
npaBuUTens, a Takke cnocob n agpec obpaTtHOM AOCTaBKM.

Mpw oTnpaBke B NOBEPKY UNN B PEMOHT Npubopa B komnnekre ¢ NY
N3MepuUTeNbHbIE Yy4aCTKU U U3Ny4dalLmne NoBepxXHOCTU BpesdHbix MOA
AOMMKHbI BbITb OYMLLEHBI OT OTNIOXEHUIN, OCALKOB, HAKUMNKU W T.M.
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4. YIMIAKOBKA, XPAHEHUE U TPAHCINOPTUPOBA-
HUE

4.1. Pacxogomep ynakoBblBaeTCca B MHOMBUAYanNbHYO Tapy kateropun KY-2
no NOCT 23170 (Awmk 13 rodpupoBaHHOIo KapToHa NnMbo AepeBAHHLIN
ALMK).

M3meputenbHble y4acTkn U/vnn npucoeanHuTenbHaa apmaTtypa no-
CTaBnsieTca B OTAENbHOM Tape pocChinbio Unn B cbope.

4.2. XpaHeHne pacxogoMepa OOSMKHO OCYLLECTBNATLCA B YNakOBKE U3roTo-
BUTENS B CYXOM OTanMBaemMom NoMeLleHUn B COOTBETCTBUM C Tpebo-
BaHnamu rpynnbl 1 no FOCT 15150. B nomelleHnn ansa XpaHeHus He
AOIMKHO ObITb TOKONPOBOASALLEN MbINX, MAPOB KUCHOT, LWEeNoYen, a Takke
rasoB, BbI3bIBAOLLMX KOPPO3UIO U paspyLLaoLLNX U30SALMIO.

Pacxogomep He TpebyeT cneumanbHOro TEXHMYeCcKoro obenyxmea-
HUS PN XPaHEHUMN.

4.3. Pacxogomepbl MOryT TPaHCMOPTUPOBATbLCS aBTOMOOMITbHBLIM, PEYHbIM,
)KeNe3HO4OPOXHbIM M aBUALMOHHLIM TPaHCMOPTOM (KpoMe HerepMeTu-
3MPOBaHHbIX OTCEKOB) NpU COBNIOAEHUN CNEAYOLMNX YCIOBUNA:

- TPAHCNOPTMPOBKA OCYLLECTBAETCSA B 3aBOACKOW Tape;

- OTCYTCTBYET NpsiMOe BO3OENCTBME BNaru;

- Temnepatypa He BbIXoauT 3a npegenbl oT MuHyc 40 go 50 °C;

- BNaXXHOCTb He npeBbiwaeT 95 % npu TemnepaTtype ao 35 °C;

- Bubpaums B ananasoHe ot 10 go 500 Iy, ¢ amnnuntygon oo 0,35 mm unu
yckopeHuem a0 49 m/c?;

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

- YNOXeHHbIE B TPAHCNOpTe U3aenus 3akpensieHbl BO n3bexaHne nageHus
N coygapeHun.
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5. METOOUKA NMOBEPKH

Pacxogomepbl «B3JTIET MP» npoxogaT nepBMYHYO NOBEPKY Mpu Bbl-
nycke U3 Npou3BOACTBa, Nepuoandeckne — npu akcnnyataumn. Noeepka
NPOM3BOAMTCH B COOTBETCTBUM C HACTOSLLEA METOLMKOW MOBEPKMU,
ytBepxaeHHoun 'L C1 BHUNP.

MexxnoBepoyHbI HTepBan — 4 roga.

5.1. Onepauum npoBepKn
5.1.1. Npwu npoBeaeHnn NOBEPKM LOMKHbI ObITb BbINOMHEHbLI ONepaLmm, ykasaH-
Hble B Tabn.8.

Ta6bnuua 8
MyHkT Onepauun, npoBoaUMbIE NpU
HanmeHoBaHune onepauwni OOKyMeHTa no JaHHOM Buae NOBEPKM
noBepke nepenyHas nepmnoanyeckas
1. BHewHuin ocmoTp 5.7.1 + +
2. OnpoboBaHne pacxogomepa 5.7.2 + +
3. OnpeaeneHne NorpeLHoCcT! pacxoao-
mepa:
a) Nnpu nosepke MeTOA0M HENOCPEACTBEH-
HOrO CIINYEHNS; 5.7.3 + +
0) Npun NnoBepke UMUTALNOHHBIM METOLOM:
- onpegenieHne napaMmeTpoB NEPBUHHOIO
npeobpasoBarens 5.7.4.1 + -
- onpegesnieHne NorpeLHoCcT! BTOPUIHOIO
n3MepuTenbHOro npeobpasoBarens 5.7.4.2 + +

5.1.2. [JonyckaeTcss NpoBOAUTL MOBEPKY pacxogoMepoB MeTO4OM Hernocpea-
CTBEHHOIO CIIMYEHNSA Ha MOBEPOYHbIX YCTAHOBKAxX UM MMUTALMOHHbLIM
METOAOM.

5.1.3. Mo cornacosaHnio ¢ Iy LICM PocTtexperynmpoBaHus noBepka MoXeT
NPOBOAMTLCS NO COKpaLLEeHHOM nporpamme. Npu 3TOM NOrpeLLHoOCTb 13-
MepeHNsa OTAENbHbIX NapaMeTpPoB MOXET He onpeaensaTbCs, 0 YeM ae-
naeTcsa COOTBETCTBYIOLASA 3an1cb B CBUAETENLCTBE O NOBEPKE UMK nac-
nopTe pacxogomepa.

5.1.4. [JonyckaeTcs noBepka pacxo4oMepoB He B MOSIHOM JMana3oHe nacnopT-
HbIX 3HAYEHMI NapamMeTpoB, a B aKCnyaTauMOHHOM Auana3oHe, B pabo-
4YMX YCNOBUSX IKCNyaTauum.

5.2. CpeacTtBa noBepKu
5.2.1. lNpn npoBeaeHnn NOBEPKN NPUMEHSIOTCA crneaytoliee obopygoBaHue:
1) cpencTBa N3MepeHu U KOHTPONS:

- yCTaHOBKa NOBEpPOYHas Ansd NoBepkn MeToAoM nsamepeHns obbema (pac-
Xo4a unm macchbl) ¢ NpeaerioMm OTHOCUTENbHOW NOrpeLHocTn He bonee
1/3 npepena gonyckaeMon OTHOCUTENbHOM MOrPeLIHOCTU pacxogome-
pOB;

- komnniekc nosepoyHbin «B3JET KIMA» B64.00-00.00 TY;

- BonbTmeTp B7-53/1 YILUAN.411182.003 TY, OCHOBHasi NOrpeLlHOCTb U3-
MepeHns cunbl Toka, + | 0,15 + 0,01 In/Ix | %, roe In, Ix— npegen  uname-
PEHUS U U3MepsieMoe 3Ha4yeHue Curbl ToKa, UM MunMamnepMmeTp
kn.0,5;

- YacToTOMEp SJ'IeKTpOHHO-C‘-IeTHbIIZ U3-64 [J112.721.006 TY;
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- CeKyHOoMep;

- WwraHreHumpkyne WL-M-500-0,1 FTOCT 166, ocHOBHas NOrpeLHoCTb 13-
mepeHnda + 0,1 Mmm;

- pyneTtka 3lMK2-10AHT-1 TOCT 7502, ueHa genenusa 1 mm;

- TonwmHomep ynbTtpassykoson «B3JIET YT» B40.00-00.00 TY, norpeLu-
HOCTb n3mMepeHus TonwmHbl + 0,035 mm;

- yrnomep YO, YO2 ITOCT 11197 vnn YT, YH TOCT 5378, ocHoBHasi no-
rpelHocTb He Gonee 5

- MaHomeTp, kn. 0,4,

- TepmomeTp OCT 13646.

2) BcriomoraTternbHble YCTPOWCTBa:

- NprucnocobneHne ansa onpeaeneHns CKopoCcTn ynbTpasByka B XKUOKOCTU
B10.63-00.00 TY, anuHa akyctnyeckon 6asbl (100 = 0,1) mm;

- ckoba OCT 11098, agnanasoH namepeHus ot 50 go 1650 mwm;

- ocunnnorpad C1-96 2.044.011 TY;

- IBM coBmeCTUMbIN NepCoHanbHbIN KOMMbIOTEP.

5.2.2. [onyckaeTca npuMeHeHWe [Apyroro o6opyAoBaHus, NpubopoB U
YCTPOWCTB, XapaKTEPUCTMKN KOTOPbIX HE YCTynawT XapaKTepucTuKam
obopynoBaHus 1 npubopos, npuseneHHbIX B N.5.2.1. Mpn otcyTcTBUM
obopyaoBaHusa 1 NPUBOPOB C XapakTepPUCTUKaAMK, HE YCTYNaroLWMMn yKa-
3aHHbIM, No cornacoBaHuto ¢ Iy LICM PocTexperynmpoBaHusi, BbINos-
HAOLWMM MOBEPKY, AonycKaeTcsa npumeHeHne obopygoBaHusa n npmnbo-
POB C XapaKTepuUCTUKaMu, [OCTAaTOYHbIMW 4151 NOMNy4YeHUss LOCTOBEPHOro
pesynbTata NoBEPKMW.

5.2.3. Bce cpeactBa namepeHust 40mKHbl ObITb NMOBEPEHDBI U UMETL OENCTBYHO-
lme cBmaeTenbcTBa O NOBEpKe, OTMETKM O MOBEpKe B nacrnoptax Umnm
OTTUCKN NOBEPUTENBHbIX KNENM.

5.3. Tpe6oBaHusA kK kBanudukaumm noseputenemn
K npoBeaeHuto namepeHuii npu noBepke n obpaboTtke pesynbLTaToB
N3MEepeHnin aonyckawTcsa nuua, aTTecToBaHHble B KayecTBe MoBepu-
Tens, N3yumBLUME IKCMNyaTaLMOHHYI0 JOKYMEHTALMIO HA pacxogoMepbl
N cpencTea Mx NOBEPKNU, MMEIOLLME ONbIT NOBEPKM CPEACTB U3MEPEHUN
pacxoga, o6bema XUOKOCTU, a Takke npollefline MHCTPYKTax no Tex-
HMke 6e30MacHOCTM B YCTAHOBIIEHHOM MOPSAKE.
5.4. TpeboBaHusA 6e3onacHOCTH

5.4.1. lNpwn npoBeaeHnn NOBEPKN OOMKHbI cobntogaTtbes TpeboBaHna 6esonac-
HOCTU B cooTBeTcTBUM C «[lpaBunamm TEXHMYECKOW 3IKcrnnyaTauuu
3NEeKTPOyCTaHOBOK NoTpebutensmmn» n «MexoTpacneBbiMy NpaBunamm
no oxpaHe Tpyaa (Mpasuna 6e3onacHOCTM) Npu SKCNyaTauumn 3NeKTpo-
YCTaHOBOKY.

5.4.2. Npun paboTte ¢ nsameputenbHbiMU Npubopamm 1 BcroMmoratenbHbiM 060-
pyooOBaHWEM AOMKHbI cobntogaTbes TpeboBaHus 6e3onacHOCTH, OroBo-
PEHHbIE B COOTBETCTBYIOLLUMX TEXHUYECKUX ONMUCAHUAX U PYKOBOACTBAX
no aKcnnyaTaumMm npuMeHsieMbiX NpMbopos.

5.5. YcnoBusi npoBeaeHUs NOBEPKU

Mpun npoBeaeHMN NOBEPKM OOSMKHBLI BbiTb COBMOAEHbI crieayroLme
yCroBUs:

- Temnepatypa okpyxatowlero sosgyxa ot 15 go 30 °C;
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- Temnepartypa xumakoctn ot 5 o 40 °C;
- OTHOCUTENbHasg BnaxHocTb Bo3ayxa ot 30 oo 80 %;
- aTMocepHoe aasneHune ot 86,0 ao 106,7 klMa.

MPUMEYAHWME. [onyckaeTcsi BbINOMHEHME MOBEPKM B paboumx
YCNoBUSAX 3KCnyataumm pacxogomMepos npu cobnogeHnn TpebosaHui
K yCNOBUSAM 3KCNyaTauumn NoBePOYHOro 06opyaoBaHus.

[na obecneveHnsi BO3MOXHOCTU BbINOSIHEHNS MOBEPKM HA MecCTe
3KcnnyaTauumn pacxogomMepa MOHTaxX y3na yydeta JOSDKEH BbIMOMHATLCA
¢ 6annacHbIM TpybONpOBOAOM.

5.6. MNoagroToBKa K NnpoBeAeHUIO NOBEPKU

5.6.1.

Mepen nposBefeHWeM MOBEPKN OOIMKHbI ObiTh BbINOMHEHbI CrieayoLlne
noAroToBUTENbHbIE PaboThl:

npoBepka HanuMunsa noBepoYHoro obopyaoBaHWUs U BCMOMOraTesnbHbIX
YCTPOMUCTB (NpucnocobneHunn), nepedncrneHHblx B n.5.2;

npoBepKa Hannuus enNCTBYOLWNX CBUAETENLCTB (OTMETOK) O MoBepKe
NCNoNb3yeMbIX CPEACTB N3MEPEHUN;

- NpoBepKa cobntogeHns ycnosmm n.5.5;
- POBEPKA HaNM4mns Ha pacxogoMepe 3TUKETKN C TOBAPHbLIM 3HAKOM U3ro-

ToBuTENs — pupmbl «B3NET»;

NnpoBepKa Hanuuusi nacriopTa Ha NoBepsieMblil PacXo4oMepP U COOTBET-
CTBUSI KOMMIEKTHOCTU U MapKUpOBKM pacxodoMepa, yka3aHHbIM B nac-
nopre;

noaroToBka K paboTe NoBepsieMoro pacxogomepa, cpeacTB M3MeEpPEHUi
1 BCTIOMOraTernbHbIX YCTPOMCTB, BXOASALIMX B COCTaB NOBEPOYHOro 06o-
PYAOBaHWS, B COOTBETCTBUM C UX SKCMIyaTaUMOHHOW LOKYMEeHTaunen.

5.6.2. lNepepn nposeageHnem onpoboBaHUsA 1 NOBEPKM cobMpaeTcsa cxema B CO-

oTBeTCcTBUM C puc.l.1 (4Ns NOBEepKN METOLOM HENOCPEACTBEHHOIO Crun-
YyeHus) unu puc.l.2 (4na NnoBepku MMUTaLMOHHBIM MeTogoM) lMpunoxe-
Hua I

3HayeHna napameTpos [1I1, HeobxoaNMbIX ANA NOBEPKM METOOOM
HenocpeacTBEHHOro CrMYeHns, cogepxaTca B nacnopte Ha [MI1.

5.7. NpoBeaeHne NoBepPKU
5.7.1. BHewWwHn ocMmoTp

Mpn npoBeAeHUN BHELUHErO OCMOTpa AOIMKHO ObiTb YCTAHOBMEHO
COOTBETCTBME BHELUHErO BMAa pacxogomepa crepylowmm Tpebosa-
HUSIM:

- Ha pacxofomepe A0MmKeH BbiTh YKasaH 3aBOACKON HOMEP;

Ha pacxo4oMepe He AO0MMKHO OblTb MEXaHUYECKMX MOBPEXOAEHUN U Oe-
¢eKTOB MOKPbITUIW, NPENATCTBYIOLWNX YTEHUIO HAAMUCEN N CHATUIO OT-
CYETOB MO MHANKATOPY.

Mo pesynbTaTaM OocCMOTpa LenaeTcss OTMEeTKa O COOTBETCTBMM B
npotokone (Mpunoxenwne IN).

5.7.2. OnpoboBaHune pacxogomepa

Onpob6oBaHne BLINOMHAETCSA C Lenbio yCcTaHOBNeHust paboTtocrno-
cobHocTn pacxogomepa. OnpoboBaHuMe gonyckaeTca npoBoauTb 6e3
NPUCYTCTBUS MOBEPUTENS.
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OnpoboBaHne pacxogomepa nNpoOM3BOAUTCS METOOOM Mpornycka
XMOKOCTN Ha NMOBEPOYHOM YCTAHOBKE WNN MMUTALMOHHBIM METOAOM C
nomoLbio koMmnnekca nosepoyHoro «B3JTET KMNx.

M3meHsaa pacxod, NpoBEPUTb Hannune UHAMKaUMM U3MepsemMbiX m
KOHTPONMpYeMbIX NapaMeTpoB Ha MHAMKATope pacxogomepa (npu ero
HanMuuKn), Hann4ine KOMMYHUKaLMOHHON CBA3N NO RS-BbIXoay C nepco-
HamnbHbIM KOMMLIOTEPOM, HaANU4Yne CUrHanoB Ha MHAOPMALMOHHLIX Bbl-
xoaax.

Mo pesynbTatam onpoboBaHUA genaeTcsa oTMeTKa O COOTBETCTBUMU
B npoTtokone (Mpunoxexune IN).

5.7.3. OnpegeneHne OTHOCUTENBHOW MOrPELLUHOCTN pacxogoMepa METOAOM

5.7.3.1.

HenocpeacTBEHHOIo CRNYeHUs
OnpepneneHve OTHOCUTENBHOW MOrPeLIHOCTN pacxogomepa npu ns-
MepeHun obbema (cpegHero 06bLEMHOro pacxofa) XWAKOCTU Ha noBe-
POYHOM YCTaHOBKe MpoBoAUTCSA Mpu 3HaveHusax pacxoga — 0,05-Quavs,
0,1-Quavs, 0,5-Qrans (pacxon yctaHaBnueaeTcs ¢ gonyckom + 10 %).

Quave ONpegendeTcs no opmyrne:
QHaM6 = 2,83~10'3-V-DN2, M3/'~—I,

roe v = 10,6 m/c;
DN — gnameTp ycnosHoro npoxoaa 1M1, mm.

OTHOCUTENbHAs MOrPeLLHOCTb OnpedensieTcsl CpaBHEHVWEM Aew-
CTBUTENbHOrO 3HayeHns obvema Vo (cpegHero ob6bEMHOro pacxopa
Qvo cp) M 3HaYeHus obbema Vu (cpeaHero o6bemHoro pacxoga Qw), ns-
MEPEHHOIO pacxo4oMEPOM.

Mpn noBepke cnocobom namepeHnsa obbema B Ka4ecTBe OENCTBUTENb-
HOro 3HaveHus oobema Vo ncnonb3yetca 3HavyeHne obbema XXMAKOCTH,
HabpaHHOro B 06bEMHY0 MEPY NOBEPOYHON YCTAHOBKU, UM NOKa3aHus
obpasuoBoro cyetymka. [lenctButenbHoe 3HayeHne cpegHero obbvem-
Horo pacxoga Qvo cp ONpeaenseTca no popmyrne:

V,

Quoep =7 (5.1)

n

roe Qo cp — AENCTBUTENBbHOE 3HaYeHue cpegHero obbemHoro pac-
xoga, M3/y;

Vo — AencTeBuTensHoe 3HavyeHme obbema, mM3;

Tu — BpeMS N3MepeHus, u.

5.7.3.2. lNpwn noBepke cnocobom namepeHnsi pacxona AeNCTBUTENbHbIE 3HAYEHNS

pacxona u obbema onpenenAarTCcAa pacyHeTHbIM NyTeMm:

n
2.Qus
=1
)

Quocp = (5.2)
n
VO :QVOCPXTM’ (53)
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rae Quo cp — AEWCTBUTENbHOE 3HayeHWe cpefHero obbeMHoro pac-
xoga, M3/y;

Vo — gencTeuTenbHoe 3HavyeHe oobema, M3,

Qoj — OencTBuMTEnbHOE 3HayeHue pacxoga npu j-ToM uamepe-
HUN, M3/Y;

n> 11 — KONMYECTBO OTCYETOB 3a UHTepBar BpeMeHu Tu.

5.7.3.3. Npwn noBepke cnocobom n3MepeHns Maccbl A5s onpeaeneHmst 4encTeum-
TEeNbHOro 3Ha4YeHNA Macchbl XXUOKOCTU Ha MOBEPOYHbIX YCTAHOBKaX C Be-

COBbIM YCTPOMCTBOM MOSb3YOTCHA MOKa3aHNAMU BECOBOIrO YCTPOUCTBA.
HdencteutenbHoe 3HadYeHne obbema npu 3TOM onpenendercs no

dopmyne:

Vo =— (5.4)

roe Vo — OelcTBUTENbHOE 3HaYeHne obbema, M3,
Mo — AENCTBUTENBHOE 3HAYEHNE MACChl U3MEPAEMOW XUOKOCTH, Kr;
p — NMOTHOCTb XWUAKOCTU, Kr/M3.

lMepen Hayanom noBepkM Ha MOBEPOYHOW YCTAHOBKE C BECOBbLIM
YCTPOMUCTBOM HEOBXoaUMO onpeaesiutb No KOHTPOSIbHOMY MaHOMETpY
AaBlNEeHnE XMOKOCTK, a N0 TEpMOMETPY — TeMnepaTypy B TpybonpoBoe
NOBEPOYHON YCTaHOBKU. Ha oCHOBaHMM U3MEpPEHHbIX 3Ha4YeHUn Temne-
paTypbl 1 gaBneHus no Tabnumuam FCCC[L 98-2000 «Boga. YaenbHbin
obvem un aHTanbnmsa npu Temnepatypax 0..1000 °C u paeneHunax
0,001...1000 MINa» onpeaensieTcs NiIOTHOCTb NOBEPOYHON XUOKOCTH.

[enicTButensHoe 3HayeHne cpegHero o6beMHOro pacxoga paccym-
TbiBaeTcd no cpopmyne (5.1).

5.7.3.4. Ana cHATMS pe3ynbTaToB WU3MepeHna obbema C uHAMKaTopa W
RS-BbIxOA4a pacxogomMepa BbIMOMAHATCA cregyowme npouenypbl. Ha
NHOMKaTope pacxogomMepa U NOAKMYEHHOM K RS-BbIxogy nepcoHarb-
HOM KOMMNblOTEPE YCTaHaBMMBAETCA PEXUM BbIBOLA HA 9KpaH noBepse-
Moro napameTpa. llepen KaxablM M3MEpeHMEM MPOM3BOOUTCA peru-
CTpauus HavanbHOro 3HaveHus oobema Vi (M3), 3aperncTpupoBaHHOro
pacxogomMmepoM. Nocne nponycka xuagkoctn yepes NN B gaHHOW nose-
POYHOW TOYKE PErucTpupyeTcs KoHe4yHoe 3HadeHne oobema Vi (M3). Mo
Pa3HOCTWN MOKa3aHUN pacCYMTbIBAETCA U3MEPEHHOE 3HaYeHne obbema
XNOKOCTU:

VVI = VK _VH , (5.5)

roe Vu — namepeHHoe 3HadyeHne obbema, M3,

Mpn pernctpaumm nokasaHmm ¢ RS-BbIxoga U nHamMkatopa Heobxo-
ANMO NPU OOHOM U3MEPEHUN NPOMYCKaTb Yepe3 pacxogoMepbl Takoe KO-
NINYECTBO XMAKOCTU, YTOObI HabupaTb He MeHee 500 eguHUL, MNaaLwwero
paspsga ycTpoucTBa MHOMKAUMU NPU peKOMEeHOYEMOM BPEMEHU U3Me-
peHus He meHee 200 cek.

// B3/eT



Mpy HEBO3MOXXHOCTU BbINOSHATL NOBEPKY C OCTAHOBKOW MOTOKA B
TpybonpoBoge, a Takke AN COKpaLLEeHNA BPEMEHW MOBEPKU AOmnycKa-
€TCsl BbINONHATb onpeaeneHne 0THOCUTENbHOM MOrpeLlHOCTM pacxono-
Mepa TOSIbKO MO UMMYfbCHOMY BbIX04Y.

Mo nmnynbCcHOMY BbIXxo4y 3HayeHue obbema, N3MepeHHOe pacxo-
AOMepPOM, onpeaensieTcs No nokasaHusiM YacToTomMepa, NOoAKMNHYeH-
HOro K COOTBETCTBYHOLLEMY BbIXOA4y pacxogomepa. Nepen Havanom us-
MEepeHns YacToToMep YCTaHaBMMBAETCS B PEXUM CHETa UMMYIIbCOB U
o6Hynsetca. Mo cTapToBOMY CUrHamy MMMynbCbl C BbIXOAa PacXxoAo-
Mepa Ha4yMHaloT NOCTyNaTb Ha BXO4 YactoTomepa.

KonuuecTBo xuakoctn Vu (M3), npolueallein Yyepes npeobpasosa-
Tenb pacxoga, onpeaensertcsa no dopmyne:

V, =NxK,, (5.6)

rae N — KonmMyecTBO MMNYNbCOB, NOACYMTAHHOE YaCcTOTOMEPOM;
Ku — BEC MMMYrbca MMMYIbCHOIO Bbixoda pacxogomepa, M3/vmn.

MuHUManbHO HeobxoanMbIN 0BBLEM XMAKOCTU, NPOMYyCKaeMon ye-
pes3 pacxogoMep npuv 0AHOM U3MEPEHUM, NMPU perMcTpaumm nokasaHun c
MMMYNbCHOIO BbIXO4a AOIMKEH OblTb TakuMm, YTobbl HAabpaTb HE MeHee
500 umnynbcos.

M3mepeHHbI cpeaHnin 06 bEMHBIN pacxod XUOKOCTW, npoLlleaLlen
yepes pacxogomep, onpeaensercda no popmyne:

Quuop = Ju (5.7)

vmcp '
TVI
rae Qui cp— M3MEpeHHoe 3HaveHne cpeaHero o6bemMHoro pacxoaa, m3/y;
Vu — U3MepeHHoe 3HavyeHne obbema, M3
Tu— BpeMsi U3MepeHUs, Y.

Mpu cbeme MHMOpMaLMM C TOKOBOrO BbIXO4a M3MEPEHHOE 3Hauye-
HWe cpegHero o6bLEMHOro pacxoga paccymtbiBaeTcs no popmyrne

—I
QVVI cp :%.(QBH_QHH)_FQHH’ (58)

Makc  'MWH

rae Qwicp — U3MepeHHoe 3HadYeHne cpeaHero o6bemMHoro pacxoaa, M3/y;

Iv — BBIXOQHOW TOKOBbLIWM CUrHan pacxogomepa, MA;

i — MMHMMaNbHOE 3HA4YeHWEe TOKa AuanasoHa paboTbl TOKOBOro
BbIXx04a pacxogomepa, MA;

Ivake — MAKCMManbHOE 3Ha4YeHne ToKa AnanasoHa paboTbl TOKOBOro
BbIXOAa pacxogomepa, MA;

Qen — BEPXHUI Mpeaen naMmepeHnst cpegHero o6beMHOro pacxoaa
pacxoaomepa, M3/y;

Qun — HWXHUIA Npegen nsMmepeHna cpegHero ob6bLemMHOro pacxona
pacxoaomepa, M3/u.

M3amepeHns Npon3BoasaTCcs He MEHee Tpex pa3 B KaXXaon noBepoy-
HOW TOYKe.
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5.7.3.5. OnpegeneHne OTHOCUTENBHOW NOrPELUHOCTN pacxogoMepa npu namepe-

HUN 0ObEMA XKMUAOKOCTU BbINOMNHAETCS Mo cbopmyne:

5= Ya—Va . 100%, 59

Vi
oi

roe Ovi — OTHOCUTESbHAs! MOrpeLwHoOCTb pacxogomMepa npu naMepeHun
obbema B i-TOM NOBEPOYHON TOUKe, %;

Vui — U3BMEepeHHoe 3HavyeHne oGbemMa B i-ToW NoBEPOYHON ToUke, M3;

Voi — OENCTBUTENBHOE 3Ha4YeHne 0Obema B i-TOM NOBEPOYHOM TOYUKE,
m3,

OnpepgeneHne OTHOCUTESbHOM NOrPELLHOCTM pacxogomMepa npu us-
MEpPEHNN cpeaHero o6bLEMHOrO pacxoda XMAKOCTM BbINOSTHAETCA MO
dopmyne:

QVVI cpi _Qvoc i
gy =t " x100 9, (5.10)
Qvocpi

roe dqvi — OTHOCUMTENbHAsi MNOrpeLLHOCTb pacxogomMepa Npyu N3MepeHnmn
cpeaHero o6beMHOro pacxoaa B i-ToM NOBEPOYHON Touke, %;

Qw cpi — U3MEPEHHOE 3HaYeHWe cpefHero o6bEMHOro pacxoga B
i-TO NOBEpPOYHOM ToUKe, M3/Y;

Qvo cpi — AENCTBUTENBHOE 3HAaYeHne cpeaHero o6bLeMHOro pacxona
B i-TOV NOBEPOYHON TOYKE, M3/Y.

PesynbTaTbl NOBEPKM CUMTAKOTCSA MONOXUTESNbHBIMU, €CIIM MaKCu-
MarbHble 3HA4YEeHNs NOrpeLIHOCTU pacxodomepa npu U3MepeHun obb-
ema Unu npu M3MepeHnn cpegHero o6 bEMHOro pacxoda B Kaxaon 13
NMOBEPOYHbIX TOYEK HE MPEBbLILAKT 3HAYEHNI, YCTAHOBIEHHbIX B HACTO-
AWEeM pyKoBOACTBE MO 3KChfyaTaumn.

Mo pe3ynbTaTtam NOBEpPKM AenaeTcs 0TMETKa O COOTBETCTBMM B NPO-
Tokone (MpunoxeHwne IN).

Ecnn norpelHocTb naMepeHns BoIXoguT 3a npeaesibi HOpMUpPOBaH-
HbIX 3HAa4Y€HWUI, BbINOSTHAETCA OCTMPOBKA pacxogomMepa, nocre 4ero no-
BEpKa BbIMOSHAETCSA NOBTOPHO.

5.7.4. OnpeneneHne OTHOCUTENbHOM MOrPELLHOCTN pacxogomepa MMUTaLMOH-

HbIM METOAOM

OnpepeneHne OTHOCUTENBHOW MOrPELLHOCTU pacxogomepa MMuTa-
LIMOHHbIM METOAOM NPOM3BOAUTCS B ABa dTana:

- onpepeneHne napamMmeTpoB NnepBnNYHOro npe06pasoBaTenﬂ pacxoaa,

onpegeneHne norpeLHoCT BTOPUYHOIO U3MEpPUTENbHOrO npeobpaso-
BaTeENs pacxogomMepa npu M3aMepeHun cpeaHero o6 beMHOro pacxoga u
obbema XnakocTu npu nomMmoLum nosepoyHoro komnnekca «B3NET KIMA»
B64.00-00.00.

5.7.4.1. OnpegenexHne napameTpoB NeEPBMYHOro NpeobpasoBaTens pacxoaa

MapameTpbl nepBu4HOro npeobpasoBaTensi pacxogja onpegens-
0TCS MPM BbIMyCKe M3 NPOM3BOACTBA UMW MPU BbINOSTHEHUN €0 MOHTaXa
B COOTBETCTBUM C JOKYMEHTOM «Pacxogomep-cyeTumk ynbTpasBykoBOW
«B3JIET MP». UcnonHeHna YPCB-5xx u. VIHCTpPyKUMS MO MOHTaxy»
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B12.00-00.00 M. CobntogeHne TpeboBaHWUn NHCTPYKLMN NO MOHTaXYy
obecneynBaeT BbINOIHEHNE U3MEPEHUI pacxoda U obbema C norpeLw-
HOCTSIMW, HOPMUPOBAHHLIMW B PYKOBOACTBE MO 3KCNsyatauum Ha pacxo-
aomep.
5.7.4.2. OnpeageneHne NOrpeLHoCT BTOPUYHOIO M3MeEPUTENBHOIrO nNpeobpaso-
BaTens pacxogomepa
5.7.4.2.1. Onpegenenune norpewHoctun Bl npn namepeHnn pacxoga

Pacxogomep nepesoautcs B pexum «[MTOBEPKAY.

K BTOpu4yHOMY npeobpasoBaTento pacxogomMepa noakniyaeTcs
YacToTOMep, C MOMOLLLIO KOTOPOro U3MepsaeTcs YacTtoTa (nepuoa) wrat-
HOro KBapLeBOro reHepaTopa onopHon YyactoThl (40 MI'y) pacxogomepa.
[MonyyeHHoe 3Ha4YeHne YacTOTbl 3aHOCUTCA B NAcrnopT U BBOAUTCSA B pac-
xogomep.

OTanoHHOE 3HavyeHne pacxoga UMUTUPYETCH Pacxo4oOMEpPOM C
NOMOLLbHO BPpEMEHHOW 3aepXXKK 30HAMNPYHOLLEro uMmnyrbsca, opmupye-
Mou 1n3 N-ro kKonuyectea NepnoaoB cMrHana ornopHOro KBapLEeBOro reHe-
paTopa pacxogomepa. Yucno N onpegenseTca 3Ha4eHNneM NMUTUpye-
MOro pacxoaa.

OnpepgeneHne oTHocuTeNbHON NorpeluHocTu Bl npoBoanTtcs npu
3HaveHusax pacxoda 0,05-Qwans, 0,1-Quane, 0,5-Quans, Quans, rae Quaus =
300 m3/4. Pacxopa yctaHaBnmBaeTcs ¢ gonyckom + 20 %.

[MoBepoyHblE 3HAYEHMsT pacxoda ycTaHaBnMBaKTCA NocneaoBa-
TenbHo. Bpems nameperHna — He meHee100 cekyHA. [nsa kaxkgon TOYKM
He MeHee 3 pa3 CHMMalTCS YCTaHOBUBLUMECS MOKa3aHWsl pacxogomepa
C MH(POPMALMOHHBIX BbIXOAOB (B TOM 4YMCNe C UHAMKATopa pacxoo-
mepa).

AbcontoTHasa norpeluHocTb Bl npyn namepexHnn pacxoga Bbluncns-
eTcd no opmyne:

AQij = Qij -Qy, (5.11)

roe AQij — abcontoTHas norpewHocTb Bl B i-TOM NOBEPOYHOM TOUKE NpU
j-TOM namepeHun, m3/y;

Qij — NokasaHna pacxogomepa B i-TOM NOBEPOYHOM TOYKE MpU j-TOM
nsmepeHuu, m/y;

Qoi — 9TAnNoHHOE 3HaYyeHne pacxopa B i-ToV MOBEPOYHOW ToUKe, M3/Y.

CwmelueHne Hynst onpegensieTca no popmyne:

n

) (2xAQ, +AQ,)

H=1= , 5.12
3xn ( )

roe H — cmelleHne Hyns, m3/y;
AQ1j, AQ2j — 3Ha4YeHMA aBCONOTHBIX NOrpeLLIHOCTen N3MepeHns pac-

xoda B 1-oM 1 2-0M NOBEPOYHbIX TOYKAX COOTBETCTBEHHO NpPU j-TOM W3-
MepeHuu;

N — KOSIMYECTBO U3MEPEHUMN.
OTHocuTenbHasa norpewHocTb Bl BbivmcnseTca no popmyne:

AQ, —H
=1 774100 %. (5.13)

i
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Pe3ynbTatbl NOBEPKM CYMTAKOTCA MOSNOXUTENbHBLIMU, €CIU MaKCu-
MarbHble 3Ha4YEeHNSA NOrpeLIHOCTM pacxogoMepa B KaXaou 13 noBepouy-
HbIX TOYEK He npeBbIwatT 3HaYeHns + 0,25 %.

5.7.4.2.2. OnpegeneHune norpelwHocTtn Bl npyn namepennn obvema

5.8.
5.8.1.

5.8.2.

5.8.3.

Heobxoanmo 3aHecTu 3HavyeHue CMELLEHUsI Hyns, onpenenieHHoe
BblLLE.

Mpy nomMoLwM BpEMEHHOWN 3afepXXKU 30HOUPYHOLEro umnyrnbca,
dhopMMpyemMon U3 NepnoaoB curHara onopHOro KBapLEeBOro reHepaTopa
pacxogomepa, YycTaHaBnvMBaeTCd Haubonbluee 3HaveHue pacxopa
(300 M3/4), 3aTem OGHYNATCA 3HAYEHUs cyeTyMka oGbemMa pacxofdo-
Mepa 1 pacxogomep NepeBoanTCs B peXxnm namepeHus. MNMpomssogutcs
HakonneHne obbéma. poaormKUTENBHOCTL U3MEPEHUSS — HE MeHee
100 cekyHa. [MokasaHna pacxogomMepa CHMMaKTCHA He MeHee Tpex pas.

OTHocuTenbHasa norpewHocTb Bl npu namepeHun obbvema BblunC-
naetca no oopmyrne:

V. —V.
6 .= —JV ol Xloo%1 (514)

Vj
oJ

raoe ovj — OTHocuTenbHasa norpelwHocTb Bl npu j-Tom nsmepexuu, %;

Vj — nokasaHuss pacxogomepa npu j-ToM uamepeHun, ms;

Voj — 3TarnoHHOEe 3Ha4yeHne obbema npu j-ToM nsmepeHun, m3,

Pesynbtatbl NOBEPKM CUMTAKOTCA MNOSIOXUTESbHBIMU, €CI MaKCu-
MarnbHble 3HaA4YeHNA NOrPeLIHOCTM pacxogoMepa npu KaxagoMm namepe-
HUM He npeBbiwakT 3HaYeHns = 0,25 %.

PesynbTaTtbl NOBEPKM 3aHOCATCA B MPOTOKOI, popmMa KOTOPOro npu-
BeaeHa B NpunoxeHun I
OdopmneHune pesynbTaToB NOBEPKU
Mpn nonoxutenbHbIX pe3ynbTartax MNoBEepKU AenaeTcd 3anncb B nac-
nopte pacxogomepa, 3aBepeHHas Mnoanucbio MoBepuTens C HaHece-
HUeM NoBEePUTESTbHOIO Krernma, Nnu opopmMIiieTca CBUAETENbLCTBO O MNo-
BeEpKe, Nocre 4yero pacxogomMep AonyckaeTcs K aKkcnnyataumum ¢ HopMu-
POBaHHOW NOrPELLUHOCTLHO.
B cnyyae otpuuaTenbHbIX pe3ynbTaToB NEPBUYHOM NMOBEPKM pacxono-
Mep BO3BpaLLaeTcs B NpOM3BOACTBO Ha JopaboTKy, nocne vyero noane-
XWUT NOBTOPHOWN NOBEPKE.
B cny4ae oTpuuaTtenbHbIX pe3ynbTaToB NepUogUYECKOn NOBEPKU pacxo-
aomep GpakyeTcs, a KNnemmo racuTcs.

6. YTUITN3ALUUA

Pacxogomepsl «B3JIET MP» ncnonHernnsa YPCB-5xx u He cogepxaT
BELLIECTB M KOMMOHEHTOB, NPEeACTaBNAILMNX ONACHOCTb ANs 340PO0Bbs
nogen n okpyXxarLlen cpegbl B nNpouecce M rnocre OKOHYaHuWs cpoka
cnyx6bl. YTunmsaumsa pacxogomepa OCYLLUECTBISETCA OTAENbHO MO
rpynnam maTepuarnoB: NlacTMaccoBble U PE3NHOBbIE 3NEMEHTbI, NNaThbl
C 3NEKTPOHHBIMN KOMMOHEHTAMU, METANMNNYECKNE SNIEMEHTbBI KOpryca n
KpeneXXHble 3NeMEHTHI.

// B3/eT



NMPUNOXEHUE A. Bua coctaBHbIX YacTen pacxogomepa

A
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Y
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Macca He bonee 2,5 kr
a) Bug cnepeau

\
) \ °

6) BMA CHU3Y
* - cnpaBO4HbI pa3mep

1 — Oucnnel uHOukamopa, 2 — Knaguamypa; 3 — MoOysib 0bpabomku
OaHHbIx; 4 — modyrnb BUI,; 5 — moHmaxHbil modyrb; 6 — cyb6610k obpa-
6omku OaHHbIX; 7 — 2epM0o8800bI;, 8 — pasdbem RS-232; 9 — knemma 3a-
3eMJIEHUSI.

Puc.A.1. Brop1yHbIn n3amepuTenbHbIN Npeobpa3oBaTenb.
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a) Bug cboky 0) Bug c3agu
* — CnpaBOYHbLIN pasmMep
1 — DIN-petka; 2 — KpoHwmeuH; 3 — BI1.

Puc.A.2. Bug BIl ¢ kpoHwTenHamu ansa kpenneHna Ha DIN-peunky 35/7,5.

et
T e
=] ;

Macca He 6ornee 0,5 ke
* - cnpaBOYHbIV pa3mep

1 — usnyyarowasi NIIoCKocMb; 2 — OMMemkKa aKycmuyecKo20 yeHmpa.
Puc.A.3. HaknagHown M3A.
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paHu nog kKntoy 36 MM oA YCTaHOBKU U
AeMOHTaXa M3A 13 MOHTa)KHOTrO nany6Ka [/|3;|yl.|a}0|_|_||a;| NMAOCKOCTb

BHyTpeHHAA
H BTYJ/IKa

1
—r 1

| L|l°

—

——M42x2—»

I

A
'—\
'
a1
£
\ A

a) C NNacTMaccoBbIM NPOTEKTOPOM

IpaHun nog ka4 36 Mm ANA YCTAaHOBKMK M
AeMoHTaxka MNM3A N3 MoOHTaXKHOro nany6Ka M3nyqa|o|_|_||a;| NJIOCKOCTb

| L|l°

—

BHyTpeHHAA
H BTY/IKA
[ 1
1l Il _I \

——M42x2—»

- 145* >

6) ¢ TMTaHOBbLIM NPOTEKTOPOM

lpaHun nog Koy 36 MM oA YCTaHOBKU U
AemoHTaxa MN3A 13 MoHTaXKHoro naTpybka M3nyyaroL,as naocKoCTb

HakuaHas ramka

4

11 /

N

L L]

145-250*

\

A

B) C TUTAHOBbLIM NPOTEKTOPOM N HAKMOHOW ramkomn
Macca He 6onee 1,0 kr

Puc.A.4. Bpe3Hou (BBMHYMBaembin) MIA.
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~—400*

90*

M3A2 [ ]

.- T
A noA1 e

* - CNpaBOYHbI pas3mep

60*

«MOA2»

«MN3A1» E
/ /

52*
76*

94*

© ©

5,8*

e

~——34,5*—

3*

1 — Kkopnyc ycmpoticmea; 2 — kabenu 0rs cmbikosku ¢ N3A; 3 — pa3b-

eMbl 0715 NoOKItoyYeHuUs kabenel cssa3u ¢ Br.

Puc.A.5. YcTponucTBO cornacyoliee.
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NMPUNOXEHUE B. CxeMbl aneKTpnyeckune
B.1. Cxema coeguHeHun pacxoagomepa

BTOPUYHbIN
NMPEOBPA3OBATENDb
RS-232 Kanan 1 << Lens
1 PEALL |- O 1 | 1 | nmea —E—] naa11
¢/ ¢’
2 RXD GND 2 2 GND
3 TXD PEAL1.2 3 3 GND
4 GND 4 4 GND
5 GND PEA2.1 VAN ] NaA1l.2
6 GND ]’
7 RTS PEA2.2
8 CTS GND
9 Kanan 2
RS-485 PEALL ) <7 NaA2.1
A/Data- GND
B/Data+ Pgﬁgz
GND
PEA2.1 o < NMaA2.2
YH.BbIX. O GND
TSOUT+ PEAZ'Z
TSOUT- ND
Kanan 3
YH.BbIX. 1-4 (5-8) PEA1.1 /R Z] MoA3.1
TSOUT1+ GND
TSOUT1- PEA1.2
TSOUT2+ GND
TSOUT2- PEA2.1 VAR <] N3A3.2
TSOUT3+ GND
TSOUT3- PEA2.2
TSOUT4+ GND
TSOUT4- Kanan 4
Tok.Bbix. 1 (2) PEAL.1 - < NaA4.1
GND GND
GND PEAL.2
| GND
| PEA2.1 v <] NaA4.2
GND
Ethernet PEA2.2
TX+ GND
TX-
RX+ >
=24 B
RX- >

Puc.B.1. Cxema coeauHeHnmn pacxogomepoB ncnonHenust YPCB-54x u.

Cxembl nogkntoyeHus N3A ¢ ucnonb3oBaHMEM YCTPOUCTBA corna-
cytlouiero n/unn ycTponctea KOMMYTALMOHHOro (6yioka kKoMmyTauun)
npvBeaeHbl B UHCTPYKLMN MO MOHTaXYy.
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B.2. Cxema OKOHE4YHOro Kackaga yHmMBepcarnbHbIX BbIXO40B

lMuTaHre okoHe4vHoro kackaga (puc.b.2) yHuBepcanbHbIX BbIXOOOB
MOXeT OCYLLLeCTBNATLCA KaK OT BHYTPEHHEro UCTOYHUKA NUTaHUSA — ak-
TUBHBIN peXuM paboTbl, TaK N OT BHELLUHEro UCTOYHMKA — MAacCUBHbIN pe-
XUM.

+5V

1 KOm

2J1(J1,33,35,J7)

« «TSOUT+»
(«TSOUTx+»)

o

«TSOUT-»

32 (32, 34,36, 38)  («TSOUTx-»)

l

Puc.b.2. Cxema OKOHEYHOro Kackaga yHMBepcasbHbIX BbIXOOOB.

B ckobkax Ha cxeme ykasaHbl 0603HayYeHUs AN yHUBepcanbHbIX
BbIXO0OB CEPBUCHbBIX MOAYIEN.

[na yctaHOBNEHHOro 3HadeHusi AKTUB. Yp. <BbIiCOKM> Hannumio
UMMynbCca Ha BbIXOAE B YAaCTOTHOM U UMMNYSbCHOM pexumax, a Takke
Hanu4umio cobbITUSA B NIOTMYECKOM PEXMME COOTBETCTBYET Pa3OMKHYTOE
COCTOSIHME 3NEKTPOHHOro Kro4a. [pu oTCyTCTBUM UMMyNnbCca U OTCYT-
CTBUWN COOBLITUSA SNEKTPOHHbBIV KIMOY 3aMKHYT.

[Ana yctaHoBReHHOro 3HavyeHna AKTUB. Yp. <HU3KUN> coctosHus
3NEKTPOHHOrO Kro4va obpaTHble.

Mpn akTMBHOM pexnme paboTbl OKOHEYHOro Kackaga M pasOMKHY-
TOM 9NEKTPOHHOM KIlloMe HanpsbkeHue Ha Bbixoge OyaeTt B npegenax
(2,4 — 5,0) B, npu 3amkHyTOM Kntoye — He 6onee 0,4 B. PaboTa Bbixoga
npy akTMBHOM pexnme paboTbl OKOHEYHOro Kackaga gornyckaeTcs Ha
HarpysKky ¢ conpoTtusneHnem He meHee 1 KOMm.

B naccuBHOM pexunme nutaHme A0SMKHO OCYLLECTBIIATLCA Hanpshxe-
HMWEM NOCTOAHHOro Toka oT 5 4o 15 B oT BHewWwHero ncroyHuka. [lonycka-
eTCsl NUTaHne HanpsbkeHneM o 24 B, npy 3TOM amMnnnTyaa BbIXOAHbIX
nmnynbcoB ByaeT orpaHudeHo yposHem B 15 B. [JonycTumoe 3HaveHne
KOMMYTUPYEMOro TOKa Harpyskun He 6onee 10 MA.

MoakrnoyeHne OKOHEYHOro KackaZa K BHYTPEHHEMY UCTOYHUKY + 5 B
OCYLLEeCTBNAETCS C NOMOLLbIO COOTBETCTBYHOLLMX NEPEMbIYEK, 3aMblKato-
LLIMX KOHTaKTHbIE Napbl YyCTAHOBKM pexnma paboTbl OKOHEYHOro Kackaga
YHUBepCarbHOro Bbixoaa.

[AnvHa nuHUKM cBA3M AN yHMBepcarbHbIX Bbixogos — 4o 300 m.
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NMPUNOXEHUE B. KommyTauna mogyneun pacxogomepa

( )

\J

)“)\ ]

FOO®E I

]
]
| [EEEEE TR [:L,
|\ \ AN
@ s \e
A — OKHO 0151 pa3meuweHuUsi KOMMymauuOHHbIX 3/1EMEHMO08 KOMBUHUPO-
8aHHO20 MOOyris BHEWHUX cesi3el;
61, B1 — okHa 0nsi pa3MeuweHusi KOMMymauuOHHbIX 3/1EMEHMO8 cep-
8UCHO20 MOQYIIS BHEWHUX c8s3€el, ycmaHo8/1eHH020 8 criom 1;
62, B2 — okHa 0nsi pa3MeweHusi KOMMymauuOHHbIX 3/1EMEHMO8 cep-
8UCHO20 MOQYIIsl BHEWHUX Cc853el, yCmaHO8/1eHHO20 8 C/iom 2;
["— pe3epsHoe OKHO;
H1-4 — okHa 0ns pasmeweHUsi KOMMYMmayUOHHbIX 35IeMeHMOo8 rnpu-
emo-nepedarowiux mooyneu;
1 — konodka npedoxpaHumernsa 1 A e uenu =24B;
2 — pa3beM 018 NoOKYeHUs kabens numaHusi =24B;
3, 4 — KoHmakmHsble rnapbi J3, J4 coomeemcmeeHHO 0111 ycmaHO8KU
pexuma pabomei npubopa:
- J3 — KoHmMakmHas napa paspeuweHus Moougukauyuu Kanubpoeoy-
HbIX rapamempos;
- J4 — KOHmMaKkmHas napa paspeuweHust Moougukayuu napamempos
YHKUUOHUpPOBaHUS;
5 — mexHonoauyeckuli padbem 0ris MOOKTYEHUS Yacmomomepa rpu

U3MepeHuUU Yacmomabl OrIOPHO20 Keapua (Ucrosb3yemcsi rnpu ro-
gepke rpubopa).

O®O0
!l
®)

Puc.B.1. Bug c3agn moayns o6paboTKM faHHbIX.
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2 38

GND
A/Data-
B/Data+

=
IS
ar

Puc.B.2. KoMmmyTaunoHHbIe 3rieMeHTbl KOMOMHUPOBAHHOIO MOAYIIA.

Ta6nuua B.1. O603Ha4YeHME KOHTAKTHbIX 3JIEMEHTOB U CUrHaNIOB KOMOUHU-

poBaHHOro Moayns.

HanmeHoBaHne Obosnaqerne O603Ha4eHne CurHana,
BbiXoaa KOHTaKTHOTO Ha3Ha4YeHne KOHTAaKTHOro arfieMeHTa
ANnemMeHTa
1 RXD
2 RTS
RS-232 3 TXD
4 CTS
7 GND
- TSOUT+
YHuBepcanbHbIN - TSOUT-
Bbixog 0 J1l KoHTakTHble napbl YCTAHOBKM pexmma paboTbl
J2 yHMBepcanbHoro Bbixoga 0
J3 KoHTakTHbIe Napbl YCTAHOBKU pexnma paboTbl
] J4 npubopa
- GND
RS-485 - A / Data-
- B / Data+

K pasbemy RS-232 KoMOUWHMPOBAHHOIO MoAynsa nogkryaeTcs
wnend (nNnocknn kabernb) OT BHELIHEro pasbema, pacrofioXXeHHOro Ha
KOpnyce MOHTaXHOro Moaynsi.

1.2.3.4.5
60 7. 8. 9.

a) B14 CHapyXu Ha BHELLUHUN
pasbem DB9 uHTepdeica

RS-232

Wnend

(BnA cBepxy
pasbema co
wnendgom)

—
—d
—d

111

2

I =N=)EN
RN

©) kabenbHbIN pasbem, NOAKNIOYAEMbIN K
pazbemy RS-232 KOMOBUHMPOBAHHOIO
mMoaynsi

Puc.B.3. KommyTtaumsa uHtepcenca RS-232.
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Puc.B.4. MapkupoBKa KOMMYTaLMOHHbIX 35IEMEHTOB ABYX MoAynen yHUBep-
CanbHbIX BbIXOAOB.

Ta6bnuua B.2. Hymepauusa yHuBepcanbHbIX U TOKOBbIX BbIXOA4OB B 3aBUCU-
MOCTM OT MecTa yCTaHOBKWU MOAYnSA.

MecTo YCTaHOBKU

KoHTakT. napbl ycTaHOBKU

MapkupoBka | HaumeHoBaHue 1 Homep pexuma paboTbl
Homep | 0BOo3Hau. curHanoe BblXxo4a moayns 0603Hau. MapK1poBKa
cnoTa OKHa OKHa KOHTaKT. nap
TSOUT1 +/- YHuBepcanbHbIn 1 J1, J2
TSOUT2 +/- YHuBepcanbHbin 2 J3, J4
1 b1 TSOUT3 +- |  YHuBepcanbHbiil 3 B1 J5, J6
TSOUT4 +/- YHuBepcanbHbIn 4 J7,J8
TSOUT1 +/- YHuBepcanbHbIn 5 J1, J2
> 52 TSOUT2 +/- YHunBepcanbHbIn 6 B2 J3, J4
TSOUT3 +/- YHuBepcanbHbIn 7 J5, J6
TSOUT4 +/- YHuBepcanbHbIn 8 J7,J8
|/ GND .
1 b1l |/ GND TokoBbin 1 - -
| / GND .
2 B2 | / GND TokoBbIn 2 - -
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TOK.BbIX.

Puc.B.5. MapkupoBKka KOMMYTaLMOHHbIX 3JIEMEHTOB MoAyJien TOKOBOro Bbl-
xopa n uHtepdenca Ethernet.

(BMA CO CTOPOHbI (Bmg cnesa
El MOAKITIOYEHNS K pasbema c
oTBeTHOMY pasbemy)  Kabenb kabenem)

1 8

a) kabenbHbI pasbeM RJ45 ons nogknoyeHus K ceTn nepegadn gaHHbix unm MK

KoHTakTb!
Lene PasbeM Moayns Pasbem RJ45
Ethernet NOAKIIOYEHNE K CEeTU noaknodeHve K MK
TX+ 1 1 3
TX- 2 2 6
RX+ 3 3 1
RX- 4 6 2

6) Tabnuua KomMMyTaLmm curHanoB B kKabene CBA3M Npu NOAKITHYEHMM K CETU Nne-
pegayn gaHHbIX U noaknodeHum k MK

Puc.B.6. KommyTtauus nHtepdenca Ethernet.
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NMPUNOXEHMUE T. MpunoxeHua K MeToauKe noBepKu
Cxembl NOBepKU pacxogomepa

s 1
6
I WHOMKaTop I /
= RS BbIX0og NdA VUMM, BbIXOA,  TOK. BbIXOA
|— % 0= I l /
4

5

3 2

1 — emopuyHbIl npeobpasosamernb 1ogepsseMoz20 pacxodomepa; 2 —
mpy60orpoeod noeepoyHoU ycmaHo8KU, 3 — usMepumesibHbIU y4acmok;
4 — npeobpa3oeamernu anekmpoakycmudeckue; 5 — yacmomomep,; 6 —
munnuamnepmemp; 7 — nepcoHarbHbIlU KOMIIboMep.

Puc.l''1l. CTpyKTypHas cxemMa NOBepKU pacxoaomepa MeToOAOM HernocpeAa-
CTBEHHOrO CNM4YeHMA Ha NOBEPOYHON YCTaHOBKeE.

2 1
/_
| nHAOuKaTop | /
I RS «B3JIET MP»
— = BLIXOfL M3A 4acT. BbIxO4  TOK. BbIXO4
- — o T
— E—
3 4 5 6

1 — emopuyHbIl npeobpasosamersib r1ogepssiemMo20 pacxodomepa; 2 —
repcoHaribHbIU KoMrsromep,; 3 — Komrinekc nogepoyHbll « B3JIET Kl »,;
4 — akycmu4yecKuli cmeHO ¢ ycmaHosneHHbimu NM3A; 5 — yacmomowmep;
6 — munnuamnepmemp.

Puc.l'.2. CprKTypHaﬂ cXxemMma nNoBepKu pacxogomepa MMMUTaulMOHHbLIM MeTO-
AOM.
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MpoTokon noBepku pacxogomepa
(pekomeHayemasn dopma)

MpoToKON NOBEPKN pacxoaomepa

3aBofckon HoMmep "o Bbinycka

Bug noeepku

MMyHKT o
o TMEeTKa O
HanmeHoBaHue onepauunmn OOKyMeHTa Flpvlmeanme
COOTBETCTBUN
Nno noBepke
1. BHelwwHM ocMoTp 5.7.1
2. OnpoboBaHne pacxogomepa 5.7.2
3. OnpegeneHne MeTpPOoOrM4YecKMxX Xxapak-
TEPUCTUK pacxogomepa 5.7.3 (5.7.4)
Pacxogomep K aKcnsyaTaumm
(rogeH, He roaeH)
[aTa noBepkn « » 20 r.
MNoBepuTtenb / /
(noanuceb) (¢.1.0.)
59

S EsaeT



NMPUNOXEHUE 1. Anantep TOKOBOro Bbixoaa

a.1.

[lononHuTenbHblE TOKOBbIE BbLIXOAbI pacxogomepa obecneyunBaroTcs ¢
nomMoLLbio agantepoB TokoBoro Bbixoaa «B3JIET AC» ncnonHeHust ATB-
3, npeobpa3syrwmnx nocnenoBaTenbHOCTb MMMNYNbLCOB B BbIXOQHOW MO-
CTOSIHHbIV TOK, 3HAa4Y€eHNe KOTOPOro COOTBETCTBYET M3MEPEHHOMY 3HaYe-
HUIO pacxoaa.

[.2. Anantep TOKOBOro BbixoAa B AvanasoHax pabotbl (0-20) MA n (4-20) mA

0.3.

a.4.

0.5.

[.6.

MOXeT paboTaTb Ha Harpy3ky conpoTtusneHmem go 1 kOm, B guanasoHe
(0-5) MA — o 2,5 kKOM. YcTaHoBKa AnanasoHa paboTbl agantepa BbInos-
HAETCS NpuW BbINyCKE N3 NPON3BOACTBA MO 3aKaay.

Hdonyctnmas anvHa kabensi cBA3n No TOKOBOMY BbIXo4y onpeaens-
€TCH CONPOTUBNEHMEM NIMHUN CBA3UN U BXOAHbLIM COMPOTUBIEHMEM MPU-
€MHMKa TOKOBOro curHana. Cymma conpoTUBIIEHUIA HE A0S KHA NPEBbI-
LWaTb YKa3aHHOrO COMPOTUBIIEHNSA HArpy3Ku.

Kpome TOro, npu Bbinycke U3 NpoM3BOACTBA B agantepe 3ajaeTtcs

AnanasoH BXOAHOMW YacToThl cnegosanus umnynscos F = 0-3000 Iy, co-
OTBETCTBYIOLNN YAaCTOTHOMY peXMMy YHUBEPCarbHOro Bbixoda pacxo-
aomepa.
HanpsbkeHne nutaHna agantepa (24 £ 1) B nocTosiHHOro Toka, notpeob-
ngemasi MowWHocTb He Gonee 0,5 BT. Agantep MOXeT nutTaTbCsa OT UC-
TOYHMKA NUTaHNA pacxogoMepa Unn oT aBTOHOMHOIO UCTOYHMKA NuTa-
HUSA.

YacToTHbIN BXO4, ranbBaHUYECKN pa3BA3aH OT OCTalJlbHbIX 3J1EKTpUN4e-
CKUX Lienen nsgenus.

YacToTHOM curHan Ha Bxoge aganTtepa npeo6pasoBb|BaeT09| B Bbl-
XOAHOW CUrHamn NOCTOSAHHOIO ToKa cooTBeTCTBYHOLLEro 3Ha4eHnd B ycrta-
HOBJ1I€EHHOM OMana3oHe.

Bug agantepa ATB-3 npuBeneH Ha puc. [1.1, cxema nogknoyeHus
aganTtepa u pacxogomepa npuseaeHa Ha puc. [.2.

lMpn nogknoYeHMn agantepa TOKOBOro BbIXo4a K YHMBEPCarbHOMY Bbl-
xoay pacxogomMepa Heob6X0AMMO YCTaHOBUTb YaCTOTHbIN pexumM paboThbl
[aHHOro YHMBEpCarnbHOro Bbixoda, 3agatbh 3HavyeHus Fmake, Qen, QHN
N NepeBecTn yHMBepPCarbHbIN BbIXO B aKTUBHbLIN pexum paboTbl (CM.
npunoxeHue b).

HomuHanbHas craTuueckas xapakTepucTuka npeobpasosaHus apan-
Tepa:

by = b + (1 — )i
BbIX ~ 'MVH Makc MWH F —F
BY Hy

roe lswx — 3Ha4YeHWe BbIXOAHOIO TOKOBOro curHana, MA;

Ivakc — MakCcMmMmarnbHOe 3HadYeHne TokoBoro curHana (5 unum 20), MA;

[ — MMHUMarnbHOE 3HayYeHne TokoBoro curHana (0 nnu 4), MA;

F — 3Ha4yeHme YacToTbl BXOOQHOro curHana, Iu;

Fey — 3a4aHHOE 3Ha4YeHMEe BEPXHEN YCTaBKM YacTOTbl, COOTBETCTBY-
owee Ivake, Mu;

Fry — 3a4aHHOE 3HaYeHNEe HMXKHEN YCTaBKM YacTOTbl, COOTBETCTBY-
ouiee |MI/1H, Fu.
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¥ ¥
Unut FBx
# © T
B3ET AC 7
WUcnonHexnne ATB-3 87,5* 357 — D
1P40 i
-IBbIX +
3 /O 0‘ l
Y
5 A & L]
<—36,5*—>\i ~—— 58— »

* - CNpaBOYHbIN pasmep
1 — KkoHmMakmHasi Korio0ka rnooKMtYeHUss numaHusi =24 B; 2 — KOHMakm-
Hasi Korio0Ka nooK/IrYeHUsT 8XOOHO20 YaCmomHOo20 cuzHana; 3 — 3esne-
HbIU ceemoduo0 UHOUKauuu pexxuma pabomel; 4 — KpacHbIl ceemoduod
UHOUKayuu obpbiga mokogou nemiu; 5 — KOHMakmHasi Korooka 8bIx00-
HO20 MOK0B0&20 cuaHarsna; 6— KpoHwmeuH 0ns kpenneHusi Ha DIN-pelky
35/7,5.

Puc. 1.1. Bug agantepa TOKOBOro Bbixoaa.

Apantep TOKOBOro Bbixoaa Pacxopgomep
ATB-3
unut
KoHT. Lenb
+ +24 B Fex
-24B
Llenb KoHT. Llenb
IBBIX +F + |- D_OUT(1-4) +
-F - |- D_OuUT(1-4) -
KoHT. Llenb
K NTPUEeEMHUKY -— - -1
TOKOBOrO CuUrHana <€4— + +

Puc.[1.2. Cxema noaknoyeHus agantepa.
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NMPUNOXEHUE E. UCTOYHUKN BTOPUYHOTO NUTaHUA

S
O 31

*

3 /
4] = N L |
6

40* N 100

A
\

A
\

a) Bug cnepeau 6) Bung cboky

* - CNpaBOYHbI pasmep

1 — 8UHMbI KOHMAaKMHOU KOJIOOKU 8bIXOOHO20 HarnpsiXeHus =24 B; 2 —
€8emoOUOOHbIU UHOUKAmMOopP BK/MHYEHUS UCMOYHUKA 8MOPUYHO20 ru-
maHusi; 3 — 8UHM 3a3eMrieHusi; 4 — 8UHMbI KOHMAaKMHOU KO/MOOKU Moo-
KrovyeHusi HanpsbkeHuss numaHuss ~220 B 50y (L — nuHusi, N —
Heumparnb); 5 — cepbea 01 0c80b60XX0eHUS 3awernku,; 6 — 3awesika 0ns
kpernneHusi Ha DIN-peuke.

Puc.E.1. UcTouyHnkn BTOpUYHOro nutaHua cepum ADN-1524 (=24 B 15 BT) m
ADN-3024 (=24 B 30 BT).
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S

O g/ 0
&
17,5* | 58*

A
A

a) BuA cnepeam 0) Bua cboky

* - CNpaBOYHbI pa3mep

1 — 8UHMbI KOHMaKMHOU KOMOOKU 8bIXOOHO20 HarnpsiXXeHust =24 B;
2 — c8emoOUOOHbIU UHOUKamMopP BK/IOYEHUS UCMOYHUKA 8MOpPUYHO20

numaHusi;
3 — 8UHM MOOCMPOUKU 8bIXOOHO20 HalPsXXEHUS;
4 — 8UHMbI KOHMAKMHOU KOIOOKU MOOKITIOYEHUSI Harpsi>XeHUs1 numaHusi
~220 B 50 'y (L — nuHus, N — Hetimparib);
5 — cepbea 05151 0c8060X0eHUS 3aleriKu;
6 — 3awerika 0ns KpenneHusi Ha DIN-petke.

Puc.E.2. UcTo4HMK BTOpUYHOro nutaHusa cepun HDR-15-24 (=24 B 15 BrT).
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Pollc<| 0

C
I

35* 58*

-
|‘

\

A
A

a) BuA cnepeam 6) Bua cboky

* - CNpaBOYHbIN pa3mep

1 — BUHMbI KOHMAaKMHOU KOT0OKU 8bIXOOHO20 HarnpsikeHus =24 B;
2 — 8UHM MOOCMPOUKU 8bIXOOHO20 HarpPsXKeHUs;
3 — c8emoOUOOHbIU UHOUKamMOopP BK/IOYEHUS UCMOYHUKA 8MOpPUYHO20

numaHusi;
4 — 8UHMbI KOHMAaKMHOU KO/I00KU MOOKITHOYEHUS HanpsiKeHusl numaHusi

~220 B 50 'y (L — nnuHusi, N — Heumparib);
5 — cepbaa 05151 0c8060X0eHUS 3aleIKU;
6 — 3awesika 0ns KpernneHus Ha DIN-pelike.

Puc.E.3. UcTouHuk BTOpUYHOro nutauus cepmu HDR-30-24 (=24 B 30 BT).
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100*

75

A

95*

83*

—

B3NET nBnN
WUCTOYHUK BTOPUYHOIO MUTAHUSA
UBI-24.24

BxopaHoe HanpsxeHue/Tok ~154...264B/0,13A
YacToTa BXOAHOro HanpshkeHns 50/60My
MakcumanbHas BbIXO4Hasi MOWHOCTL 24BT
BbixoaHoe HanpshkeHue/Tok =24B/1A
CteneHb 3aWuThbl 1P40

\)

BXon BbIXO

0

~154...264B/0,13A =24B/1A

BE3 3A3EMNEHUS
ololo A HE BKTIOUATB! [T
LIL| N [ Ne ] + -

35*

> 3,5*

a) Bug cnepeau

3

=

33*

7

\.

ofl
ofl
—ofi

® |
?:ﬂ
\
@\

1\

2

B) BUA CHU3Y

* - CNpaBOYHbI pa3mep

1 — KpoHwmedlH 0ns kpenneHus Ha DIN-peliky 35/7,5;

54*

0) Bug cHOKy C KpOHLUTENHAMMU

2 — KOHMakmHasi Koriooka rnooK4YeHUs HanpsixxeHus numaHus ~220 B

50 Iy (L — nuHusi, N — Heimpa
3 — BUHM 3a3eM/IeHUs;

/1b);

4 — uHOukamop pabomel UCMOYHUKa 8MOPUYHO20 MUMAaHUS;
5 — KOHMakmHas Kosilo0Ka 8bIXOOHO20 HanpsiXXeHuUs1 =24 B.

Puc.E.4. UCTOYHNK BTOPUYHOro nuUTaH
(=24 B 24 BT) ana nutaHua B3pbIiBO3aLUMLLEHHOrO U aTOMHOro Uc-

NoJsIHeHUN pacxogomepa.

nAa

«B3NET WBN»
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NMPUNOXEHMUE X. NepeyeHb cpen, 3anpeLleHHbIX Ana npumMmeHe-
Husa NM3A B-502, NM9A B-504

1. AueToH (Acetone)

A30THasa kMcnoTa KoHueHTpaumen 6onee 20% HopmanbHOM TemnepaTypbl U KOH-
ueHTpaumen 6onee 10% Temnepatypon 6onee 80°C (NitricAcid)

AmunaueTtat (Amilacetate)

ApomaTunyeckue yrinesogopogbl (Aromatichydrocarbons)
BeHson (Benzene)

Bytun auetar (Butylacetate)

OuxnopaundtopmeTtaH (Dichlorodifluormethane)

OuxnopaTtaH (Dichlorethane)

Ounatnn ketoH (Dethylketone)

10. AnmeTtundopmamug (Dimethylformamide)

11. dnokcaH (Dioxane)

12. Kpeson (Cresol)

13. Keunon (Xylene)

14. KeToHbl (Ketones)

15. MetaHon (Methanol)

16. MeTtunaTtunkeToH (Methyl Ethyl Ketone)

17. MopdonuH (Morpholine)

18. HagptanuH (Naphtalene)

19. OkTaH TemnepaTtypoun 6onee 20°C (Octane)

20. PaspgenutenbHas xuakocTs (DIN 53521)

21. CepHas kucnota KoHueHTpaumen 6onee 60% (SulphuricAcid)
22. TetpaxnopatuneH (Tetraclorethylene)

23. TetpaxnopmeTtaH (HeTbipexxnopucTtbin yrnepog) (Carbontetrachloride)
24. TeTpaxnoaTaH (Nnpu TemnepaType Bbille HopMarnbHoW) (Tetrachloroethane)
25. TeTtparngpodypaH (Tetrahydrofuran)

26. Tonyon (Toluene)

27. Tpuxnop6enson (Trichlorobenzene)

28. TpuxnopaTaH (npu TemnepaType Bbiwe HopManbHown) (Trichloroethane)
29. TpuxnopdtopmeTaH (Trichlorofluoroethane)

30. TpuxnoptpudtopmeTaH (Trichlorotrifluoromethane)

31. TpuxnoptpudTopataH (Trichlorotrifluoroethane)

32. YkcycHbin aHrnapua (AceticAnhidride)

33. Xnopb6eHson (Chlorbenzene)

34. XnopandtpoataH (Chlordifluoroethane)

35. XnopandtopmeTtaH (Chlordifluoromethane)

36. Xnopodopm (Chloroform)

37. Xnopdgptopyrnepog (Chlorofluorcarbons)

38. UuknorekcaHon (Cyclohexanol)

39. UmknorekcaHoH (Cyclohexanone)

40. LLlaBeneBas kncnoTa koHueHTpaumen bonee 20% (Oxalicacid)
41. O1un auetat (Ethylacetate)

N

© XN OA®
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