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HacToawunn OOKyMeHT pacnpocTpaHaeTcss Ha pacxogoMepbl-CHeT-
4nkm ynbTtpassykoBble «B3JIET MP» ¢ undpoBon 06paboTkon curHanos
ncnonHexHnn YPCB-510 u, -520 u, -530 u, -540 u, -522 u, -542 u, -544 y
N NpegHasHayeH ansi 03HaKOMIEHUs MONb30BaTENS C YCTPONCTBOM Yrb-
TPa3ByKOBOro pacxogomMepa 1 nopsakom ero aKcniyataumm.

YacTb | coaepXuT TEXHUYECKOE onucaHune, Nopsaok obcnyxnsaHus
N METOAMKY MOBEPKM pacxogomepa, vacTtb || — nopsiaok ncnonb3oBaHns
€ro npu akcnnyaTayumm.

B cBA3Kn ¢ NpoBOAMMbBIMU KOHCTPYKTUBHBIMU JOpaboTKamMun 1 ycoBep-
LLIEHCTBOBAHNAMM B pacxogoMepe BO3MOXHbI OTNIMYUSA OT HACTOSALLErO
PYKOBOACTBA, HE BNUSIOLLME HA METPONOrMYECKUE XapaKTEPUCTUKN U
dYHKUMOHarbHbIE BO3MOXHOCTM Npnbopa.

MEPEYEHb MPUHATbLIX COKPALLEHN

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;

MK - NepcoHarbHbIA KOMMbIOTEP;

M - NepBUYHbIN Npeobpa3oBaTesb pacxoaa;

MNoA - Nnpeobpa3soBaTenb ANEKTPOAKYCTUYECKUNA;

Y3C - YNbTPa3ByKOBOW CUrHanm;

YC - YCTPOWCTBO cornacyoLlee.

* % %

e Pacxodomep-cuemyuk ynbmpa3ssykoeol «B3JIET MP» 3apeaucmpuposaH 8
locydapcmeeHHoM peecmpe cpedcme usmepeHuli P® nod Ne 28363-14.

¢ Pacxodomep-cuemyuk ynempassykoeol «B3JIET MP» paspeweH K npumeHe-
Hur 01 yyema mersioHocumersisi 8 8005IHbIX cucmemax mernsaocHabXXeHus.

e Pacxodomep-cyemyuk yribmpa3seykoeol «B3J/IET MP» e3pbigo3awjuuyeHHo20
ucrnoniHeHUsi coomeemcmeyem mpebogaHusiM HOpMamueHbIX OOKYMEHMOo8 K
83pbI803aUUULEHHOMY 311eKmMpPoobopy0o8aHUI0 U paspelieH K MpUMeHeHUKo Ha
MoOHad30pHbIX rnpoussodcmeax U obbeKkmax coa/iacHoO MapKuposKe 83pbI8o-
3awumsol.

e Pacxodomep-cyemyuK ynbmpasgykoeol «B3JIET MP» coomeemcmeyem
mpebosaHusM TexHu4yeckoao peenameHma TamoxeHHo20 corwsa TP TC
020/2011 «3nekmpomazHUmMHasi cCoeMecmumMocmb MEeXHUYeCKUx cpedcmea.

YpocToBepsoLwme OKYMEHTbl pa3dMeLleHbl Ha cante www.vzljot.ru
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FrAPAHTUN N3TOTOBUTEIA

|. M3roToBMTENL rapaHTMpPyeT COOTBETCTBUE PACXOAOMEPOB-CHETUNKOB YIbTPa3BY-
koBbIX «B3JIET MP» ¢ undpoBon o6paboTkon curHanoB BCEX UCMOSNTHEHUN TEX-
HUYECKMM YCIOBUAM B npeaenax rapaHTUMHOro cpoka, ykasaHHOro B nacrnoprte
Ha n3genue, Npy cobnaeHUN crneayroLmnx yCroBUii:

1. XpaHeHune, TpaHCNopTUPOBaHME, MOHTaX M 3KCNyaTaumst U3genunsa ocy-
LLIECTBNISAOTCHA B COOTBETCTBUM C TpeOOBaHMSMM KCNTyaTaunoHHON [0-
KyMeHTauuu.

2. MoHTax 1 nyckoHanagoyHble paboTbl NPOBEAEHbI Cneunanm3mpoBaHHOM
opraHvsauuen, cCoTpyaHUKM KOTOpOKM MpoLwnm obyvyeHne Ha npeanpus-
TUM-U3rOTOBMUTENE, N UMEIDT cepTUdMKaT Ha BbINOSIHEHME LAHHOMO BUAa
pabor.

II. B cny4ae Bbixoga 060pynoBaHNSA U3 CTPOS, FapaHTUIAHBIN PEMOHT NPOU3BOANTCSA
B FOJTOBHOM UMW perMoHarbHbIX CEPBUCHbIX LIEHTPaX, aBTOPMU3NPOBaHHbIX MO pa-
6oTe ¢ obopygoBaHMeEM TOproBon Mapku BaneT, npu cobnogeHnm ycrnoBum aKke-
nnyaTtauuu n TpeboBaHn, yKasdaHHbIX B 3KCMyaTauMOHHOM AOKYMEHTaLUUN.

[ll. U3roToBUTENb HE HECET rApaHTUNHBLIX 06A3aTENLCTB B CEAYOLWNX CRyYasnX:

a) OTCYTCTBYET NacnopT Ha uagenue;

6) nsgenue nMeeT MexaHM4eckme NoBpPEXOEHNS;

B) usgenue XpaHunocb, TPaHCNOPTUPOBArioCb, MOHTUPOBANOCH UMK 3KC-
nnyaTMpoBanochb ¢ HapyLleHneM TpeboBaHMI IKCnyaTaLMOHHON AOKY-
MEeHTauun Ha nsgenve;

r) 6bino gonyleHo 3amep3aHune (nepexon B TBepaoe ha3oBoe COCTOSIHUE)
KOHTPOSIMPYEMOW XXMUAKOCTU B U3MEPUTENBHOM y4acTke (TpybonpoBoae);

[) OTCYTCTBYET UNun noBpexaeHa nnomoba ¢ NnoBepUTENbHbLIM KINENMOM;

€) u3genuve unu ero coctTaBHasi YacTb nogsepranochb pa3bopke unu gopa-
boTke;

X) rapaHTUsi He pacnpoCcTpaHAEeTCa Ha pacxogHble maTepuanbl U getanu,
nMetroLLne OrpaHNYeHHbIV CPOK CIYXObl.

MHpopmaumsa no cepBvCHOMY OBCNYyXMBaHWIO MNpeacTaBneHa Ha caunTe
http: www.vzljot.ru B pasgene CepBuc.
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OB0O3HAYEHUE UCMNONHEHUA

B 3aBMCMMOCTM OT HasHa4YeHWs1 1 YCrOBUA NPUMEHEHUSI MOTYT Mo-
CTaBMATLCS Pa3fINYHbIE UCMONTHEHMS PACXO4OMEPOB.

WcnonHeHne pacxogomepa no HasHavYeHuto onpeaensieTcs Konmye-
CTBOM M3MEepPUTESbHbIX KAHAINOB M CXEMOW 30HANPOBaHUS NOToka. Bapu-
aHTbl UCMONTHEHUS pacxoaoMepa NpuBeaeHbl B Tabn. 1.

Tabnuua 1
KonnyectBo Konunuectso M1

NcnonHeHue Cxema

N3MepUTENbHbIX (kOHTpONUPYyEMbIX
pacxogomepa KAHANOB 30HOUPOBaHUS TpyBOnpoBOaoE)
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

BHUMAHUE! C 01.03.2021 r. pacxogoMepbl MWCMNOSTHEHMUS
YPCB-530 uy 1 YPCB-540 1 cHsimbI ¢ npou3eodcmea u He 8bilyCcKa-
romces. [apaHTUiiHble 06a3aTenbCTBa U CEPBUCHOE OOCIyXnBaHWe Ha
N3roTOBIIEHHLIE M NMOCTABMEHHbIE PACXOLOMEPLI COXPAHSIHOMCHI.

B 3aBucumMoCTH OT ycrnoBui npumeHeHust npubopa Ha obbekTe BO3-
MOXHa NOCTaBKa pacxo4OMepPOB CneayoLNX NCNOSTHEHUIA:

- MOMEXO03aLLNLLEHHOTO;
- B3pbIBO3aLLMLLEHHOTO;
- MOPO30YCTOMNYMBOTrO.

MomexoycTonumBoe ucnonHeHMe obecnevynmBaeTcs WCNOMb30Ba-
HMeM cummeTpuyHon cesasn Bl ¢ NM3A ¢ nomowbio YCTPOMUCTB cornacy-
tOLLINX.

BapbiBo3alluLeHHOe NCNOMHEHNE pacxogomMepa B COOTBETCTBUMN C
rnasou 7.3 «[lMpaBun ycTpomncTBa 3NEKTPOYyCTaHOBOK» obecnednBaeTca
ykomnnekrtoBaHnem ero NM3A mnckpobesonacHoro ucnosiHeHus u 6o-
Kamu nckposawwmTHbimu (BN).

YpoBeHb B3pbIBO3aLLNTbI — «0OCOO0B3PLIBOOE30NACHBINY.

Bua B3pbIiBO3aWUTLI — «MCKpobe3onacHas anekTpuyeckas Lenby.

Mapk1poBKa B3pbIBO3aLLUTbI:

-MNM3A — «OEx ia lIB T6...T4 Ga Xv;
- BU — «[Ex ia Ga] lIB».

OnucaHve B3pbIBO3ALUULLEHHOIO MCMOMHEHUS pacxogomepa, ero
MCNONb30BaHMSA MO HAa3HAYEHMIO, TEXHUYECKOTO OBCNY>XMBAHUA U T.4. U3-
NoxeHo B AokyMeHTe «Pacxomomep-cyeTumk ynbTpassykoson YPCB.
B3apbiBO3awmiLeHHOe ucnonHeHne. PykoBOACTBO MO 3Kcniyataumm».
B60.00-00.00 P3.

Mopo3oycTon4YnMBOE MUCMOSIHEHME pacxogoMepa MOXET 3KcnnyaTu-
poBaTbCA Npu OTpULATENbHOM TeMrepaType OKpyXarLlero Bosgyxa ao
mMuHyc 40 °C. MNpn 3TOM He NpeaycMaTpmBaeTCs UCNOSTb30BaHME XNOKO-
KpMCTannmM4yeckoro nHaMkaTopa u knaemaTtypbl npubopa.
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1. OMMUCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1. Pacxogomep-cyeTyuk ynetpassykoBon «B3JIET MP» npegHasHaveH ong
namepeHnsa cpegHero o6beMHOro pacxoga n obbema peBepcmBHbIX MO-
TOKOB pPasfiMyHbIX XUOKOCTEN (ropsidyen, XOSI0QHOW, CTOYHbIX BOA, KUC-
NnoT, Werno4en n T.4.) B O4HOM UM HECKONbKMX HAanopHbIX TPy6onpoBo-
Aax npu pasnuUyHbIX YCNoBUAX 3KCMyaTaunm, B TOM YUCe BO B3pPbIBO-
OonacHbIX 30HaXx.

Pacxogomep MOXeT NPUMEHATLCA B 3HepretTvke, KOMMYHarbHOM
X0381CTBe, HedpTerasoBon, XMMMYECKON, aTOMHOMN, MULLEBON U OPYrnX
oTpacrnsx npombIWnNeHHocTn. Pacxogomepbl MOryT MCNOMb30BaTbCS B
COCTaBe TeNsoC4YETYNKOB, KOMMIIEKCOB, U3amMepuTernbHblix cuctem, ACY
TN wnT.A.

Pacxogomep «B3JIET MP» MoxeT ncnonb3oBaTtbCs A5 UISMEpPEHUS
pacxoga M obbemMa XMAOKMX MULEBbIX MPOAYKTOB: HerasupoBaHHbIX
HaNUTKOB (COKOB, CUMPOMOB, BOOKW M T.M.), MOSIOYHbIX NPOAYKTOB (MO-
noka, norypta, kegupa, CMeTaHbl, ManoHe3a U1 T.M.), KETYYNoB, pacTBO-
POB MULLIEBbLIX KUCMOT, LLenoyen u T.4.

1.1.2. Pacxogomep-cyeTynk yrnbTpassykoBon «B3JIET MP» ucnonHeHus
YPCB-5xx 1 obecneumBaerT:

- U3MepeHne cpegHero o6bLEMHOro pacxoga Xungkoctm no 1 - 4 kaHanam
namepeHna (Tpybonposogam) ans noboro HanpaeneHnsa NOTOKa;

- onpegerneHne obbema XUAKOCTU HapacTalLWmMM UTOroM OTAesNbHO Ans
npsiMoro n obpaTHOro HanpaefeHust NoToka M ux anrebpanyeckon
CYMMbI C y4ETOM HanpasfeHus NoToKa ANd KaX4oro kaHana nsmMepeHus;

- onpegeneHne TekyLwero 3HavyeHuUst CKOPOCTM WM HanpaBfieHUs MOTOKa
XNOKOCTU MO KaXkgoMy KaHany;

- BegeHune nHterparnbHbIX CHETYMKOB BpEMEHU HapaGOTKVI N NPOCTOA;

- I031MPOBaHue NpeaBapuTenbHO 3aaHHOro 3Ha4YeHUs obbema XUOKOCTH
NN 0O3NPOBaHNE B PEXMME «CTapPT-CTOM» 1 onpeaeneHne npu 3Tom Be-
NMYUHBI OTMEPEHHOW [03bl, BPEMEHM 0O3UPOBAHUS U CPeaHEro 3Hade-
HUSI pacxoda B Npouecce A03UPOBaHUS;

- BbIBO pe3ylibTaTOB N3MEepeHnd B BUAE TOKOBbIX, HaCTOTHO-UMMYITbCHbIX
n/vinn NOrM4Yecknx CUrHanoB.,

- apxmBmnposaHune B SHepFOHe3aBMCMMOﬁ namMAaTn pe3yrbTaToB U3Mepe-
HUA N YCTaHOBOYHbIX MapaMeTpoB,

- BbIBOJ, U3MEPUTENBHOWN, ANArHOCTUYECKOWN, YCTAaHOBOYHOW, apXUBHOM Y
apyron nHdopmMauum Ha aucnnen nHaukatopa, Yyepes nocrnenosartesib-
HbIN MHTepenc RS-232 nnu RS-485 (no otaensHomMy kabento, no tene-
GPOHHOM NNHUKN CBA3KN, NO paguoKaHany UM KaHany COTOBOM CBs3M), a
Takke yepes uHtepdenc Ethernet;

- BO3MOXHOCTb NMPOrpamMMHOro BBO4a YCTAaHOBOYHbIX NapaMeTpoB C y4e-
TOM MHOMBMAYanbHbIX OCOOEHHOCTEN M XapaKTepUCTMK obbekTa name-
peHus:;

- aBTOMATUYECKNIN KOHTPOJb U MHANKALMIO HANMYns HELUTaTHbIX CUTyaLuuii
(HC) 1 oTka3oB, a Takke 3anncb B COOTBETCTBYIOLLMNE XKypHarbl X BUAa
N ONUTENbHOCTY;

- 3aLUTY apXMBHbIX N YCTAHOBOYHbIX AAHHbLIX OT HECAHKLMOHMPOBAHHOIO
aoctyna.
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1.2. TexHU4YeCcKkne xapakTepucTUKU
1.2.1. OCHOBHblEe TEXHUYECKME XapaKTepUCTUKM pacxogomMepa npuseneHbl B

Tabn.2.

Tabnuua 2
HanmeHoBaHue napameTtpa 3HayeHne napameTpa Mpum.

1. KonnyecTtBo KaHanNoB n3amepeHus otr1p004 Mo 3akasy
2. OnameTp ycnoBHoro npoxoga Tpybonposoga, DN ot 10 go 5 000 Mpym.1,2
3. TemnepaTypa KOHTPONMPYEMOWN XunakocTn, °C oT muHyc 30 go 160 | Mpum.3,4
4. Hanbonblee gasnenne B Tpybonposoge, Mlla 2,5 Mpym.5
5. HanpsbkeHue nutaHus =24 B cM. n.1.2.6
6. MNoTpebnsemasi MOLWHOCTb, BT He Oonee 12
7. CpegHsas HapaboTKka Ha 0Tkas, 4 75 000
8. CpefHum cpok cnyxobbl, neT 12

MPUMEYAHUA.

2.

. I'IpM MCronb30oBaHN HaKnagHbIX npeo6pasoBaTene|7| ANEKTpOaKyCcTn4e-

ckux (M3A) MUHUManNbHbIA AnamMeTp YyCNoBHOro npoxoaa 50 mm.

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

3. ,D,OI'IyCTI/IMbIIZ anana3oH TemMnepaTtypbl 3aBUCUT OT UCMNOJTHEHUA NMPUMEHA-

eMblx MN3A.

4. YctaHoBKa Ha TpybonpoBog HaknagHblix [M3A ¢ nomollbo cneunanuaun-

POBaHHOIO KOMMSIEKTa MOHTaXHbIX YacTen NO3BONSET N3MEPATb pacxon
KOHTPOSNIMPYEMOW XUAKOCTWN ¢ TemnepaTypon ao 350 °C.

5. Mpwn TMNnoBoM ncnonHeHun Bpe3sHblx MN3A. o 3aka3y pacxogomep MoOXeT

1.2.2.

NOCTaBMATLCA C U3MePUTESTbHBIMU Y4acTkamu 1 BpesHbiMu N3A Ha gas-
nexHue go 25 Mrlla.

Pacxopomep obecneuvBaeT nsamepeHne cpegHero o6bLeMHoro pacxoga
npwv CKOPOCTN NoToka o 20 m/c B COOTBETCTBUMN C (hOPMYIIOMN:

Q =2,83-103-v-D?,
raoe Q — cpeaHuii 06beMHbI pacxod, M3/y;
V — CKOPOCTb NOTOKa, M/C;
D — BHYTpeHHUN anameTp TpybonpoBoaa, MM.
OnpegeneHne obbema NPoM3BOANTCS MPU CKOPOCTU NOTOKa He B6o-
nee 10,6 m/c. BO3aMOXHO yBenuyeHue gaHHoro napametpa o 20 m/c.
YyBCTBUTENBLHOCTL pacxogomepa no ckopoctu notoka 0,01 m/c.

1.2.3. Pacxogomep obecneyvMBaeT UHAMKALMIO 3HAYEHUA U3MEPSAEMbIX Napa-

METPOB C pa3psiaHOCTLIO, yka3aHHOW B [NpunoxeHun b yactu Il HacTos-
LLlero pykoBoACTBa.

1.2.4. Pacxogomep obecneumBaeT BbIBOA Pe3yrbTaTOB U3MEPEHUst C MOMO-

LLIbIO:

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

- nHTepdenca RS-232 (RS-485) — 1,

- nHTepdenca Ethernet — 1 (no 3akasy).
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1.2.5. Pacxogomep obecneyvmBaeT xpaHeHue pesynbTaTtoB paboTbl B apxmBax,
ornncaHune KoTopbixX NpuBeaeHo B pasgene 1.5.5.

CpoOK COXpaHHOCTN apXMBHOM N YCTAHOBOYHOW MHpOpMaLmn B pac-
xogomepe npu OTKIMOYEHUM BHELLHEro NUTaHus He MeHee 1 roga.

1.2.6. AnekTponuTaHne pacxogomepa OCYLLECTBSETCA CTabnnnuanpoBaHHbIM
Hanps>XXeHMeM MOCTOAHHOIo TOka B AmanasoHe (22-29) B ¢ ypoBHeM
nynscauun He 6onee £1,0 %. VICTOYHMK BTOPUYHOIO NUTaAHUA OT CETU
220 B 50 'y noctaBngaeTcsa no 3akaay.

1.2.7. YCTOMYMBOCTb K BHELLUHMM BO3EUCTBYOLLMM (hakTopam.
TemnepaTtypa OKpyxatoLen cpeabl:

- ONg BTOPUYHOrO M3ameputenbHoro npeobpasosatena (Bl1) — temnepa-
Typa okpyxatowero sosgyxa ot 0 go 50 °C (no 3aka3y BO3MOXHa Mo-
CTaBka MOpPO30YyCTONYMBOro ncnonHeHuns Bl Ha gruana3oH TemnepaTyp
oT MuHyc 40 go 65 °C);

- Ona BpesHbIX N3A — Temnepatypa xmngkoctm ot muHyc 30 go 160 °C (B
3aBMCUMOCTW OT UCMONHEHUS BPe3HbIX [TOA);

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

- Ang yctponctea kKommyTtaumoHHoro (YK), 6roka kommyTtaumm (BK), ons
ycTponcTtBa cornacytouiero (YC) — TemnepaTypa okpyxarLero Bosayxa
oT munHyc 50 go 85 °C.

OTHOCKTENBbHasA BNaXXHOCTb OKpY)XatoLLlero Bo3ayxa:

- ansa BN — go 80 % npu TemnepaTtype He 6onee 35 °C, 6e3 koHAeHcaummn
BNaru;

- ansa M3A, BK, YC — go 100 % npu TemnepaTtype He 6onee 40 °C, ¢ KOH-
AeHcauunen snaru.

ATtmocdepHoe aasneHue ot 66,0 ao 106,7 klMa (rpynna P2 no FTOCT
P 52931.

CuHyconganbHas Bubpauus:

- ansa Bl —rpynna N2 no TOCT P 52931;

- ana NBA, BK, YC - rpynna V3 no TOCT P 52931.
CreneHb 3awmTbl no NOCT 14254:

- BN cooteeTcTBYET KOAY IP54;

- BK cooTtsetcTBYeT Koy IP54, npyn NCNOMb30BaHUN repMeTU3NpyoLLEero
KomnnekTa — koay IP68;

- MOA ncnonHeHna B-202, -204, -302, -502, -504 — kogy P68, NM3A apyrux
ncnosiHeHnn — koay IP67;

- YC - kopy 1P64.

1.2.8. Bug n maccorabapuTHble XxapakTePUCTUKN COCTaBHbIX YacTen pacxodo-
Mepa npueegeHbl B [NpunoxeHun A.
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1.3. MeTponornyeckume xapakTepucTuku

1.3.1. lNpepensl fonyckaemMon OTHOCUTENBHOW NOrPELLUHOCTU MPU N3MEPEHUN,
NHONKaUMN, pernctpaunn, XxpaHeHun n nepegade pesynbTaTtoB N3aMepe-
HUA cpegHero obbLEMHOro pacxoga, obbema XUOKOCTU npu Nobom
HanpaBfeHMM MOTOKa He MPEBLIWAT 3HAYEeHUN, onpefensemMbiX Mo
dopmyne:
¢ 0N pacxogoMepoB C nepBuYHbIM NpeobpasoBaTtenem pacxoga (M), ns-
rotoBneHHsiM AO «B3JIET», npu noBepke MeTogOM HenocpeacTBeEH-
HOrO CNMYEHUs Ha NPOSIMBHOW YCTAHOBKE MM NPU MMUTALUOHHOW NO-
Bepke pacxogomepos ¢ DN Il 6onee 300 mm, Npu TMNMOBOM MOHTaXe u
YCNOBUSX 3KCMyaTaumn, ykasaHHbIX B HACTOSILLLEM PYKOBOACTBE:

0,1
o0=1= 0,95+7 — NpV 0QHONY4YEBOM 30HAMPOBAHMM MOTOKA KUOKOCTU

C BA3KOCTbIO £ 4 cCr;

2
o= i[l,2+7 — NP OQHONYYEBOM 30HAMPOBAHUM NOTOKA XUAKOCTU C

BsA3KOCTbiO > 4 cCr;

0,1
o= i(0,45 + Tj — Npwv ABYXJTY4EBOM 30HANPOBAHUN;

0,1
o= i(0,25 + Tj — NPV YeTbIpexsly4eBOM 30HAMPOBAHUM,

roe 6 — npenenbl 4oNycKaemon OTHOCUTENbHON NorpeLlHocTn, %;
V — CKOPOCTb NOTOKa, M/C;

+ ons pacxogomepos c NN Ha 6ase yyacTka gencrBytoLlero Tpybonposoaa
nnn 1Y, n3arotoBneHHoro 3akas4ymkom, Npu UMMTaLMOHHOM NOBEPKeE, Npu
TUMNOBOM MOHTaXe N YCIOBUSAX IKCMyaTaummn, yKasaHHbIX B HACTOSALLEM
PYKOBOLCTBE:

2
0=415+ Tj— Npy OAHONY4YEBOM 30HANPOBAHUY;

0,2
0=40,7+ T)— npu AByXJly4€BOM 30HOMPOBAHMUU;

0,075
0=¢ O,4+Tj— MpU YeTbIPEXITYYEBOM 30HAMPOBAHUN,

NMPUMEYAHNA.

1. MepBu4HbIN NpeobpasoBaTenb pacxoga — 3TO UBMEPUTENbHbIN Y4aCTOK
C yCTaHOBMNEHHbIMU Ha HeM [MOA. NamepuTernbHbIN Y4acToOK — 3TO OTpe-
30K Tpy6bl, NpegHa3Ha4YeHHbIn onsa yctaHoBku MOA.

2. TMNOBOM MOHTaX — MOHTaX, BbINOSHEHHbLIA C cobnogeHMem TpeboBa-
HWUA, NPUBEOEHHbIX B OOKyMeHTe «Pacxogomep-cyeTymk ynbTpasByKo-
Bon «B3JIET MP». UcnonHeHnst YPCB-5xx u. IHCTpyKUNA NO MOHTaXy»
B12.00-00.00 M (Tabn.A.1 MNpunoxeHus A).

B cnyyae ucnonb3oBaHusa pacxogomepa ans Lenen KoMmep4eckoro
yyeTa B yCrnoBusix paboTbl, OTINYAKOLMNXCA OT YKa3aHHbIX B 3KCMnyaTa-
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LWOHHOM JOKYMeHTaumn (HeTUNOBOW MOHTaX, COKpalLleHHasa aAnvHa nps-
MOJIMHENHbIX y4acTKoB A0 u nocre [N, nHon Bng, rmgpaBnnuyeckoro co-
NpoTUBNEHUS U T. A4.), Npeaenbl 4OMyCKaeMon OTHOCUTENbHOW norpeLu-
HOCTM n3MepeHnin pacxoga (obbema) moryT 6bITb onpeaeneHsl No pe-
3ynbTaTam paspaboTkm METOOUKN M3MEPEHMI NPU AaHHbBIX YCNOBUSIX pa-
6oTbl pacxogomepa. Metoanka nsmepeHunin paspabatoiBaeTcs 1 yTBep-
XOaeTcda no oTaenbHOMY 3aKasy.

1.3.2. [ing oByxny4eBon cxeMbl 30HANMPOBAHNA NOTOKA 4OMYCKATCHA OTKITOHEe-
HMA OT TUMOBOINO MOHTaXa: COKpalleHHble ONWHbI NPAMOSMHENHbIX
y4acCTKOB, KOTopble NpuBeaeHbl B Tabn.A.2 MNpunoxeHnss A MHCTPYKUMn
MO MOHTaXYy.

Mpenenbl gonyckaeMon MNOrpewHocT B 3TOM crydae He MNpeBbl-
LIAKT 3Ha4YeHUn, onpenensemslx no opmyne

0= i[1,4+%j_
v

[Ans oByxny4eBon N YeTbIpeXSly4eBON CXEM 30HOMPOBAHUS MOTOKA
A0MNYCKalTCA OTKNOHEHUS OT TUMNOBOro MOHTaxa: yctaHoBka nap N3A no
anameTpy.

Mpenenbl gonyckaemMon MOrpewHoCcT B 3TOM crydae He MNpeBbl-
LIAKT 3Ha4YeHun, onpeaensemsix No dopmyne:

¢ ONsi pacxo4oMepoB ¢ NepBuUYHbLIM Npeobpasosartenem pacxoaa (M), na-
rotoBneHHsiM AO «B3JIET», npu noBepke MeTogoM HenocpeacTBeH-
HOrO CrMYEHUs Ha NPOJSIMBHOW YCTAHOBKE MM MNPpU UMUTALWUOHHOW NO-
Bepke pacxogomepos ¢ DN Il 6onee 300 mm:

0,1
o= i(0,8 +Tj — NpY ABYXITy4EBOM 30HAVPOBAHWUY;

0,1
0= i(O,B + 7) — MPU YETbIPEXITYYEBOM 30HAMPOBAHUY;

+ ons pacxogomepos c I Ha 6ase yyacTka gencTByoLero Tpybonposoaa
nnu ¢ Y, n3rotoBneHHOro 3aka3ynkom, npyu MMUTaLMOHHON NOBEPKE:

0,2
0= i(l,Z-l—Tj— npv ABYXITy4€BOM 30HAVPOBAHWUY;

0,2
0= i(0,8 + T)_ npu YeTblipexy4eBOM 30HAMPOBaAHUN;

1.3.3. lNpegensl gonyckaemMon OTHOCUTESTbHOW NOrpPeLLIHOCTN N3MEPEHUs Bpe-
MeHW paboTbl B pasnuyHbIX pexmnmax He npesblwatoT + 0,1 %.

1.3.4. NiameputenbHbiM yyacTkoMm, marotoBrneHHbiM AO «B3J1IET», asnsetcsa
y4yacTok TpybonpoBoaa, B TOM Yncre, AENCTBYIOLLIErO, onpeaeneHne na-
pamMeTpoB KOTOPOro 1 NOCMeayLWmM MOHTaX Ha HEM pacxogomepa Bbl-
nonuHsietca cneunanuctamm AO «B3JIET» B cooTBETCTBUM C TpEOOBAHK-
AMMU MHCTPYKUMK No MoHTaxy B12.00-00.00 NM.
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1.4. CocTaB

1.4.1. CocTaB pacxogomepa npu nocraBke — B COOTBETCTBMM C Tabn.3.

Ta6bnuua 3
HanmeHoBaHue n YCINOBHbIE 0003HayeHus Kon-Bo I"Ipwmeanme

1. BTOpu4HbIN n3meputenbHbli npeobpasoBaTtenb 1 MpumeyaHne 1
2. MpeobGpasoBaTenb 3NeKTPOaKyCTUYECKUI 2-8 MpumeyvaHne 2
3. NamepuTenbHbIN y4acToK 0-4 MpumedaHue 2
4. MacnopTt
5. OkcnnyataumMoHHas AOKyMeHTauus

- PYKOBOACTBO MO 3Kcnnyartauuu, u. |, Il lNpumevanune 3

- UHCTPYKUMS MO MOHTaXy

NMPUMEYAHNA:

1. KonnyecTtBo KaHanoB U3MepeHus, a Takke KONMmM4ecTBO CEPBUCHBIX MO-
Ayneun BHELLHUX CBA3EN — NO 3aKasy.

2. Konun4yecTtBo 1 Tvn — no 3akasy. [Npn noctaBke npubopa ¢ namepurtens-
HbIM Y4acTKOM BCe HeoDXoanMble HAaCTPOMKW BbINOJTHAIOTCA Ha 3aBoje-
nsrotosuTene.

3. BKkcnnyaTtauMoHHasa JOKYMeHTaums U KapTbl 3akasa Ha JaHHOoe usgenve
M Opyryto npoaykunto, Belinyckaemyro dounpmon «B3JET», pasmelleHbl Ha
canTte no agpecy www.vzljot.ru.

Tam e pasmelleH nakeT nporpaMm «YHuBepcasbHbIA NPOCMOTP-
LWMK», BKIOYAKOLWMA B CBOW COCTaB WHCTPYMEHTAmNbHYK MporpaMmmy
«MonuTop B3JIET-MP (YPCB-5xx u)» ana pabotbl ¢ npubopom no no-
cnepoBaTenbHoMy nHTepdency RS-232 (RS-485) n untepdency Ether-
net.

1.4.2. o 3aka3y MoXeT NoCTaBNATLCS:
- UICTOYHUK BTOPUYHOro nutaHus ot cetn 220 B 50 Ny (MpunoxeHwne E).
- ycTponcTBo cornacywouwee (cm.n.1.6.3);
- 6riok kommyTaumm (cm.n.1.6.4.5).

Ana nuTaHnsa B3pbIBO3ALUULLEHHOIO UCMONTHEHUS pacxogoMepa OT
cetn 220 B 50 'y nocTaBnsieTcst UICTOUHUK BTOPUYHOTO nutanus «B3JNET
MBIM» ncnonHenus VBIM-24.24 (pnc.E.4 MpunoxeHus E).

12
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1.5. YcTpoucTBo 1 paboTa

1.5.1. MpnHUKMN paboTbl
1.5.1.1. Pacxogomep oTHOCUTCS K Npnbopam BpeMS-MMNYSIbCHOMO TMUNa, NPUHLMN

paboThbl KOTOPbLIX OCHOBaH Ha U3MEPEHNN BESTMYUHBI 3a4EPXKKN NMPOXOXK-
AEHUSA MMMNYIbCOB YrbTPa3BYKOBbLIX CUrHanoB Mo rnoTOKY U NMpoOTMB MO-
TOKa M3-3a CHOCa CUrHara KOHTPONMPYEMOW XUOKOCTbIO.
OneKkTpuyeckme 30HANPYLWME NMNYNbCLI, reHepupyemble BI, no-
nepemeHHo nogatotcsa Ha npeobpasosatenu NM3A1 n MNBA2 (puc.1).

|
M3A1

-
BN

Puc.1. Cxema nameputenbHOro y4yacTtka pacxogomepa.

Y3C, nany4yaembinn ogHum M3A, npoxoanT Yepes ABMXKYLLYIOCS Mo
TpybonpoBoay XnakocTb 1 BocnpuHumaetca gpyrum M3A. MNpu gBuxe-
HUW XXNOKOCTU NPOUCXOANT CHOC YNbTPa3BYyKOBOW BOSHbI, YTO NPUBOAUT
K MIBMEHEHMIO BpEMEHU pacnpocTpaHeHns Y3C: no noToKy Xnakoctu (oT
M3A1 k NM3A2) Bpems NpOXOXKAEHNSA YMEHbLLIAETCS, a NPOTMB NOTOKa (0T
M3A2 k NM3A1) — Bo3pacTaeT. PasHoCTb BpemeH npoxoxaeHna Y3C yve-
pe3 XXMAKOCTb MO NOTOKY M NPOTUB MOTOKa MPONopLMOHaribHa CKOPOCTU
noToKa V 1, cnegoBartenbHo, 06beMHoMy pacxoay Q.

Lndposon cnocob obpaboTkm npuHnumaembix NMI3A curHanos obec-
neymBaeT yCTOMYMBYHO paboTy B YCroBMAX NOMEX, a Takke ynpoliaet
HaCTPOWKy pacxogomepa npv BBoAE B 3KCNyaTaumio.

1.5.1.2. CKOpOCTb XNOKOCTU, yCpeAHEHHasn BOOMb YNbTPa3BYKOBOIrO fy4va, onpe-

JendeTtcd Kak:

CZ

V=————.
2-n-D-tgb
rae ¢ — CKopocCTb pacnpocTpaHeHus Y3C B HENOABWXKHOW XXNOKOCTH;
D — BHYTPeHHUN anameTp TpybonpoBoaa;
0 — yron mexay HanpasrneHmem pacnpocTtpaHeHus Y3C n nnocko-
CTbt0, NepNeHANKYNAPHOM ocn TpybonpoBoaa;
Tn1, TM2 — nonHoe BpeMs NPOXOXAEHWUS CUrHana no kaHany uname-

peHus (B, kabenu ceasn, oba MNI3A, XUOKOCTb) Npy pacnpoCcTpaHeHUn
Y3C no n npoTuB NOTOKa COOTBETCTBEHHO;

dTo — pa3HOCTb BpeMeH NPOXOXAEeHUs CUrHana npu HenoaBUKHON
XXMOKOCTM (CMeLLeHMe Hyns pacxoaomepa);

13
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1.5.1.3.

N — KO3 PULNEHT, 3aBUCALLMIA OT CXeMbl ycTaHoBKM M3A (puc.2):
n =1 — npwu yctaHoBke [13A no Z-cxeme unu B U-KONeHo;
n = 2 — npu yctaHoske N3A no V-cxeme.
3HayeHne pacxoaa BblYUCNAETCA B COOTBETCTBUM C BblpaXKeHUEM:
n-D?
Q =

-v-K,

rae Kr = vep/v — ruapogmHaMmmnyeckmim Koo uumneHT.

MpapoanHammyecknin KoadUUMEHT npeacTaBnseT cobon OTHOLLEe-
HWe cpefHen CKOpPOCTU NOTOKa XMOKOCTUM B TPyOONpoBOAE K CKOPOCTU
NOTOKa XXMOKOCTU V, yCPEeAHEHHON BAOSb YNbTpa3BykoBOro fy4va. OH Bbl-
YMCNSIETCA Ha OCHOBE BBEAEHHbIX 3HAYEHUM LLIEPOXOBATOCTU CTEHOK
TpybonpoBoga, BSA3KOCTU KOHTPONMPYEMOW >XMAKOCTWU, BHYTPEHHEro
AnameTpa TpybonpoBoaa, N3MEPEHHOrO 3Ha4YEHNsT CKOPOCTM MOTOKA.

Mpn n3amepeHnn pacxoga ¢ NOMOLLBbID MHOMOSTyYEBbIX CXEM 30HOU-
POBaHWUA MO XopAam KOHTPONMPYEMOro NOTOKa, 3Ha4YeHne rmapognHamu-
4YeCKOro Ko ULMeHTa He NCNOoSb3yeTCs. ITO NO3BONAET NPU TaKUX U3-
MEPEHNAX HE YYUTbIBaTb 3HAYEHUIN LLEPOXOBATOCTU CTEHOK Tpybonpo-
BOAA W BA3KOCTM KOHTPOSNIMPYEMOW XMUAKOCTU, T.K. pe3ynbTaTbl namepe-
HUW MPUY 3TOM OT 3HAYEHUN ATUX NapaMeTPOB HE 3aBUCHT.

O6bem xumakoctn V 3a MHTepBan BpeMmeHn T onpeaensieTcs B cOOT-
BETCTBUU C (pOpMYInon:

v:].Q(t)-dt.

M3meHeHune ckopocTu pacnpocTtpaHeHust Y3C B paboyen xnakoctn,
CBSI3aHHOE C U3MEHEeHNeM TeMnepaTtypbl, JaBNEHUA U/UM cocTaBa Xua-
KOCTW, BBUOY HEM3MEHHOWN OSIMHbI aKyCTUYECKOro TpakTa, y4MTbiBaeTcs
B npubope nytem onpeneneHvus NonycymMmMbl BPEMEHU MPOXOXAEHMUS
Y3C pacctosiHusa mexgy N3A no n npotns notoka 2T:

sT-TtT2
B pacxogomepe ABYXiy4deBOro WUCMOSHEHUS, MOCTPOEHHOr0 Ha Gase
ABYXKaHanbHOro nameputens, Ha ogunH Tpybonposog (UY) yctaHaenu-
BatoTcs ase napbl MN3A. Npu 3TOM n3MepeHne pacxoda no Kaxgomy
ny4vy BegeTcs He3aBUCMMO, a UBMepPEHHOEe 3HaYeHne pacxoga B Tpyobo-
NpoBoOAe BbIMUCIISETCA NO hopmyne:

0- 2+
2

roe Q1, Q2 — pacxoq, U3MepeHHbIN No nyyy 1 1 nyvy 2 COOTBETCTBEHHO.
B pacxogomepe yeTbipexnyy4eBOro UCMOMHEHUs, MOCTPOEHHOro Ha
6ase yeTbipexkaHanbHOro N3MepuTens, Ha oauH TpybonpoBo ycTaHaB-
NMBaOTCA YeTblpe napbl AaTYMKOB MO cpeaHepaganycHbIM xopgam (rno
yeTblpe AaTumKka B 2-X pasHbiX ceveHuax Tpybonposoaa). Mpu aTom ns-
MepeHue pacxofa o Kaxaomy nyyy BeAeTCH He3aBUCUMO, a N3MepeH-

HOe 3HayeHne pacxoda B TpybonpoBoae BblYUCHSETCS NO hopmyrne:

Q =W1-Q1+tW2-Q2 +W3-Q3+Wa-Qg,
roe Wi=Wz2=Ws=Ws=0,25.
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1.5.1.4. 3HayeHune pacxoda onpenensaeTcs Npu BbINONHEHUW YCIOBUS:

Qorc=Q,

rae Qorc — MMHMMAarbHOE 3HAYEHUE pacxoda (HWKHAS oTceyka), M3/y;

Q — Tekylllee 3Ha4YeHue pacxoga, M3/u.

PekomeHayemoe 3HavyeHne HUXHEN OTCEeYKM COOTBETCTBYET CKOPO-
ctu notoka 0,035 m/c.

Ecnu BbinonHaeTca ycnosme Q<Qore, TO B pacxogomepe U3MepeH-
HOe 3HayeHue pacxoda NpupaBHUBAETCS HYIIO, MpekpaLllaeTcs Hakon-
neHve obbema, Bbldaya MMNYNbCOB Ha YHMBEPCanbHOM BbIXo4e, a TOK
Ha BbIXO4e CTaHOBUTCS PaBHbIM HUXXHEMY 3HAYEHUIO AnanasoHa.

Mpw BbINONHEHUN ycnoBusa Q>Qmax (rae Qmax COOTBETCTBYET CKOPO-
ctn notoka 10,6 m/c) nsamepeHue pacxoga npogornkaeTcsi, HO npekpa-
LLIaeTCHa HakonneHne n apxmsnpoBaHme obbema, Bblgavya MMMynbCoB Ha
yHMBEpCanbHOM BbIXOAE, a TOK Ha BbIXO4E CTAHOBUTCS PaBHbIM BepX-
HeMy 3Ha4YeHuo ananasoHa.

1.5.1.5. HaknagHble MNOA ycTaHaBnmMBaloTCa Ha Hapy»KHY cTeHKY LY 6e3 BCKpbl-
TS Tpybonposoaa, BpesHble N3A — B oTBepCcTUSA B cTeHkax LY.

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

- Z-cxema — [13A pasmelLaloTcsl Ha NPOTMBOMOJSIOXKHbBIX CTeHkax LY B
NAOCKOCTK, Npoxoasilen BOonb ocu MY (ycTaHoBKa «MO AMaMeETpy»),
nnbo napannensHo ocn LY (yctaHoBKa «no xopae» — TOSbKO Bpe3Hble
M3A); npu atom curHan ot ogHoro MN3A k gpyromy npoxoaut 6e3 oTpa-
XEHUs OT BHyTpeHHen nosepxHoctn NY;

- V-cxema — [N3A ycTaHaBnuBaloTCs BOOSb OAHOW CTeHKU NY B nnockocTtu,
npoxoasiien saonb ocn NY; npu atom curHan ot ogHoro MN3A nonagaet
K ApYromy nocrne oTpaxeHusi OT BHyTpeHHeN nosepxHoctn NY (npu oan-
HakoBOM 3Ha4yeHun yrna 0 Y3C npoxoauT B ABa pa3a 605bLwnin NyTb, YEM
npwn Z-cxeme);

- B U-o6pasHbii NY (Tuna U-koneHo) — BpesHble MNM3A pasmelwiaroTcs B
Topuax npamoro oTpeska WY; npu 3TOM cuUrHan pacnpocTpaHsaeTcs
BAONb OCW NOTOKA.

MN3A N3A YnbTpasByKoBOW

/ nyy

N y NaA
YnbTpasBykoBOn YnbTpasBykoBoW
ny4 nyy
a) no Z-cxeme 6) no V-cxeme B) B Y Tvna U-koneHo

Puc.2. Cxembl yctaHoBku NMIA Ha TpybonpoBoae.

MpoaonbHbLIN Yyron ycTaHOBKM Bpe3HbiX [TOA B npamMonuHenHoin 1Y
(yron mexpay ocbto Bpe3Horo N3A 1 NNOCKOCTbo, NEpneHAnKYNapHOn
ocu TpybonpoBoaa) MOXeT nexaTb B agvanasoHe oT 20° go 70°, peko-
MeHayemoe 3HaveHune paBHO ~ 45°. [Mpn DN>2000 gnanasoH Jonycru-
MbIX 3Ha4Y€HWUI NPOAONBLHOrNO yrna ycTaHoBKM Bpe3Hbix NMOA onpeaens-
eTCcH xapaktepucTukamm obbvekta pasmewyeHus MMM,
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1.5.1.6. 3oHOupoOBaHWeE NOTOKAa XNOKOCTU MOXET NPOU3BOAUTLCH OAHUM, ABYMS
UNn YeTbipbMs fydamm (puc.3).

M9AlL N3A1.2 MN3Al.1l N3A1.1 NJ3A22
& @ 9
@ @ QO
N3A2 N3A2.2 MN3A21 NdA2.1 MN3A1.2
a) 6) B)
M3A1.1 MN3A3.2 NaA3.1 NaA1l.1
Q) O
—
Q) O
NM3A2.1 N3A4.2 NoA4.1 NaA2.1
BUa cOoky BUA € Topua Tpy6bl
r

a) ogHory4YeBOe 30HAMpPOBaHKE No AnameTpy;
0) AByxry4yeBoe 30HOupoOBaHMeE Mo xopae (Ans BpesHbix M3A);
B) ABYXJ/ly4eBO€ 30HAMPOBaHWE No AnameTpy;

r) YeTblpexny4eBOe 30HAMPOBaHME MO cpeaHepaguycHbIM xopgam (ans
Bpe3HbIX [MOA, no yeTbipe gatymka B 2-X pasHbiX ceveHnsax Tpybonpo-
BOAA).

Puc.3. PacnonoxeHue nap MN3A no ceyeHuto TpybonpoBoaa npu pasnuy-
HbIX cnoco6ax 30HANPOBaHMUA NOTOKA XUAKOCTU.

BoaMoxHble BapuaHTbl ycTaHoBKM M3A ykasaHbl B Tabn.4.

Tabnuua 4
Bun 1-nyyeBoe 2-nyyeBsoe 4-ny4yeBoe
30HAMPOBaHUA
Cxema VY ana Z-cxema | V-cxema Z-cxema V-cxema
yctaHoBku MN3A |U-koneHo no cpeaHepaaun-
PacnonoxeHne | No ocu no * YCHbIM XopAam
nap NMN3A noToka no AnameTpy xopae ro AnameTpy
DN Ny <50 > 50 > 150 > 400
BpesHble M3A + + + + + - +
HaknagHble
N9A - + + - + + -

* — HETUMNOBOW MOHTaX
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1.5.2. YcTponcreo

CTpyKTypHasi cxema pacxofomepa npuseaeHa Ha puc.4.

BTOpUUHbIA U3MepUTenbHLIA Npeobpa3oBaTenb
Bnok npeo6pasoBarens u KnaBMartypbl
Mopaynb BTOPUYHOTO
npeobpazoBarens
MHpukatop |« > L |- » RS-232
KomMGuHUpoBaHHbLIN
A monynb RS-232/RS-485/| » RS-485
Y YHUBEpC. BbIXOA
> YHMBepC. BbIXO
Knaeuarypa - P 2
5 A=d-4-===»
|_Copevonemmonyn | 1t t-——» | Bumonu
__________ CEepPBUCHBLIX
- = F=1-1-1-——"" | moaynei
> CepBHUCHbIM MOAYNb Ay
Bnok |__p_____'?__|- 4-d-d-—=--p»
BUN 7y
A J
A | Moaynb nepBUYHOrO
o npeo6pasoBarens
=248 A i A A A A A A
Y
McTo4uHuMK Yy Yy Yy Y Yy Yy
BTOPUYHOFO NUTaHMA S SIS ISHSHIE IS
< || < || < < |[<C < (| <<
T m|m MM mm mlm
cC|le= cliel] |lellel||le]|le
~ 220B 50Iy

MepBUYHLIN NpeobGpa3oBaTenk pacxoaa

BUI — ecmpoeHHbIl UCMOYHUK numaHus

Puc.4. CTpykTypHas cxema YeTbIpexsly4eBoro pacxogomepa.

Pacxogomep-cueTtunk ynotpassykoBon «B3JIET MP» ucnonHenus
YPCB-5xX L4 COCTOUT N3 OQHOro UM HECKOSbKMX NepBUYHbLIX Npeobpa-
3oBaTenen pacxoga v BTOPUYHOro U3MepuTenbHOro npeobpasosaTens.

MepBuyHbIM NpeobpasoBaTtenb pacxoda npeacrasnseT cobon cne-
UnanbHO M3roTOBIEHHbBIV N3MEePUTENbHbIM Y4aCTOK C YCTaHOBNEHHbIMU
Ha HEM O4HOW, ABYMSI MW YyeTbipbMs napamu MN3A 13 komnnekra pac-
xogomepa.

BoamoxHO ncnonb3oBaTb B kadyectBe Y gencteytowmn Tpybonpo-
BOJ Hajrexallero Kayectsa U COCTOAHUSA Mocre NoaroToBKN ero K MOH-
Taxy MNM3A.

KonunyectBo nepBuYHbIX NpeobpasoBaTenen, BXOOAWMNX B COCTaB
pacxogomepa, n konndecTtso nap N3A, yctaHaBnuBaeMbix Ha LY, onpe-
AenseTcs BUOOM UCMOSTHEHUA pacxogomepa.

BTOpuYHbIN n3MepuUTENbHLIM NpeobpasoBaTenib coaepXuT Onok
npeobpasoBaTens v KnaBmaTtypbl, B KOTOpbIA, B CBOKO o4Yepeb, BXOAAT
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MoAyrb NepBUYHOro npeobpasoBaTens, ynpasnsiowmin aNeKTpoakycTu-
YeCKUM 30HAMpPOBaHUeEM 1 obpabaTbiBatOLLNN U3MEPUTENbHbIE CUTHANbI,
M MOAynb BTOPWUYHOrO npeobpasoBaTens, BbINOMHAIOWNA BTOPUYHYIO
06paboTKy n3amepuTensHOM MHpopMaUnn U XpaHeHne pesynbTaToB U3-
mMepeHun. OBMeH AaHHbIMM MexXOy MoOynsiMM OCyLlecTBAseTcs Mo
BHYTPEHHeMY NHTepdency RS-485.

[ns obecneyeHns BHELIHMX CBA3EN pacxogomepa Ha MoAyrb BTO-
puyHoro npeobpasoBaTens YCTaHOBMEH 3NEKTPOHHbIN KOMOUHMPOBaH-
HbI MOAYNb YHMBEPCarnbHOro Bbixoga n nHtepgencos RS-232, RS-485.

Kpome TOro, no 3akasy Ha mofyrnb BTOPUYHOro npeobpasoBatens
[AOMOMHUTENBHO MOXHO YCTaHOBUTb A0 OBYX 3IIEKTPOHHbLIX CEPBUCHbBIX
MOAyneun BHELLIHNX CBA3EN:

- OAWH 1nNn AaBa 4-kaHanbHbIX MOOYNSA YHUBEPCanbHbIX BbIXOAOB;
- OAVH UnNu iBa Mo4ynNsA TOKOBbIX BbIXOA0B (1-kaHarbHbIX, NMMB0 2-KaHanb-
HbIX);
- Mmoay”nb uHTepdernica Ethernet.
MPUMEYAHNA.

1. B pacxogomepe ¢ aByms n 6onee kaHanamm namepeHun oavH 4-ka-
HanbHbIN MOAYNb YHUBEPCAlbHbIX BbIXOAOB YyCTaHaBNMBAETCH MO YMOJ-
YaHuto.

2. B moagyne TOKOBbIX BbIXOAOB 2-KaHanbHOM OTCYTCTBYET rarbBaHuye-
ckasi pasBsidka mexay Bbixogamun. ObecneyeHue Tpebyemoro konuye-
CTBa TOKOBbIX BbIXO4OB BO3MOXHO C UCMOSIb30BaHNEM BHELUHEro agan-
Tepa TOKOBOro BbIxoAa, NpeobpasyoLlero YacToTHbIA curHan (curHanbl)
CEpPBUCHOIro MOAYNSA YHMBEPCArbHbIX BbIXO4OB B TOKOBbIA curHan (cur-
Hanbl).

YnpasneHne paboTton pacxogoMmepa 1 nHanKaums N3MepuTenbHOMN,
YCTaHOBOYHOWN, AMarHOCTUYECKON, apXMBHOM MHGOpMaLmMm obecneyvnBa-
€TCs C MOMOLLIbIO KnaBmaTypbl 1 rpaddnyeCcKoro XXUaKOKpUCTanmyeckoro
nugukatopa (KKN). KK obecneumBaeT BbIBOA YETbIPEX CTPOK anda-
BUTHO-LMppoBon nHdopmauumn npu 20 cumBonax B ctpoke. Nepuoa 06-
HOBIEHUS TeKkyLlen nHpopmaummn Ha akpaHe XKW coctaensieT 1 c.

1.5.3. YpoBHM gocTyna
1.5.3.1. B pacxogomepe npegyCMOTPeHbl TPU YPOBHSA AOCTYNa K yCTaHOBOYHbLIM
N KanMbpoBOYHLIM NapamMeTpam.

YpOBHM AOCTYyna OTNMYalTCA COCTAaBOM MHAULIMPYEMOW Ha aucnnee
NHOopMaLUKN, BO3SMOXHOCTAMM MO N3MEHEHUIO YCTAHOBOYHbIX, Kannmopo-
BOYHbIX MapamMeTpoB pacxogoMepa M 0003Ha4alTCcsa Kak pexumbl PA-
BOTA, CEPBVC n HACTPOWKA.

HasHayeHne pexxumoB:
- HACTPOWIKA — pexum HacTPONKU 1 MOBEPKU;
- CEPBUC — pexum noaroToBKM K 3KCnyaTauuu;
- PABOTA — akcnnyaTaunoHHbIN pexnm (pexxmum nosibaosaTens).
HanbonbLurMy BO3MOXHOCTAMMU obnagaeT pexum HACTPOWKA. B
3TOM pexnme UHOMLMPYIOTCA BCe napamMeTpbl U BO3MOXHa Moanduka-
LUMs BCEX YCTAHOBOYHbIX NapaMeTpoB. HaMMeHbLLIMMU BO3MOXHOCTAMM
obnapaet pexum PABOTA.
YnpasneHne paboTon pacxogomepa B pasfiMyHbIX pexxumax MoxeT
OCYLLECTBNATLCA C KfaBmaTypbl U OPraHnM3oBaHO C NMOMOLLBIO CUCTEMBbI
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MEHIO M OKOH Pa3HOro ypoBHs, oTobpaxaembix Ha gucnnee. Mopsagok
yrnpaBneHus, cuctema MHankauum, B3aMMoCBA3N MEHIO N OKOH, a Takxe
Tabnuupbl NapameTpoB, MHAULMPYEMbIX Ha aucnnee, NpMBeaeHbl B Ya-
ctu |l HacTosLero pykoBoacTtea.

Ynpaenatb paboTon pacxogoMepa MOXHO Takke No uHtepdercam
RS-232, RS-485, Ethernet.

1.5.3.2. Pexxum paboTbl 3agaeTtcsa KomOmHaumen Hanndms / oTCyTCTBUS 3aMblka-

HWS C MOMOLLIbIO NepPeMbIYEK KOHTAKTHbIX nap J3 u J4, pacnonoXeHHbIX
Ha cyb66noke 06paboTkm gaHHbIX (CM. puc.B.1).

CooTBeTCcTBME KOMOMHALUMIN pexxumam paboTbl npueeaeHo B Tabn.5,
rae « + » — Hannume 3amblKaHUst KOHTAKTHOW Napbl, @ « - » — OTCYTCTBUE
3aMblKaHUS.

Tabnuua 5
Pexunm paboTbl JEOHTaKTHaﬂ rlapjl4 HasHauyeHune pexuma
PABOTA - - QkKcnnyaraums
CEPBUC ) + MNoaroToBka
K sKcnnyaraumm
HACTPOWKA + - Hactpoiika

1.5.3.3. Pexxum PABOTA — 370 pexxum akcnyaTaumm pacxogoMmepa Ha obbekTe.

a)

B pexnme PABOTA nonb3oBaTtesnb MMeeT BO3MOXHOCTb npocmaT-
puBaTb:
n3mepsiemMble 3Ha4YeHUs napameTpoB: 0O6beMHOro pacxoga, o6bLeMoB,
HaKOMMEeHHbIX NpU NPSIMOM U 0BpaTHOM HanpaBfeHUn NOToKa, a Takke
nx anrebpanyeckon CyMmbl, CKOPOCTUN OBWKEHUS XKNOKOCTH;

6) cooepXXnMmoe apx1MBOB M XXYPHanoB (3a WUCKMNIOYEHNEM XKYPHANoB peru-

CcTpauun M3MEHEHUN PEXMMOB U EeNCTBUIN NoSb3oBaTens);

B) KOHpUrypaLMOHHbIE NapaMeTpbl: PEXUM Nepexoaa NpUBopHbIX YacoB Ha

«3nMHee» | «neTHee» BpemA, TUMbl YCTAaHOBJIEHHbIX CEPBUCHbIX MOOY-
nen u XapaKTepUCTnukn BbiIXoO0B;

r) napameTpbl paboThbi:
- NokasaHusA NpUBOPHbLIX 4acoB.;
- NapamMeTpbl CBA3M MO nHTepdencam RS-232, RS-485, Ethernet;
- BpEMs Hayana n npodosmKUTerNbHOCTb HewTaTHbIX cuTyaummn (HC);
- CNoBa COCTOSIHUA U3MepUTENbHbIX KaHaIo0B U BbIXOAOB.

1.5.3.4.

B pexume PABOTA nonb3oBaTenb MMEET BO3MOXHOCTb 3adaBaTb

3Ha4eHWs1 403 U BbIMOMHATL Npoueaypy A03MpOBaHUS; yCTaHaBNMBaTb
napameTpbl paboTbl No MHTepdgencam RS-232, RS-485, Ethernet: ceTe-
BOW agpec npubopa, CKopoCTb paboTbl, 4NIMTENBHOCTbL 3a4EPXKM, Nay3bl
nT.A.
Pexum CEPBUC — 3710 pexxum NOAroToBKM pacxogoMepa K aKcnnyara-
unn Ha obbekTe. Mpn 3TOM NepeyveHb OOCTYMNHbIX ANS peaakTMpoBaHUS
YCTaHOBOYHbIX NapameTpoB OyaeT 3aBUCETb OT KOMMSEKTa MOCTaBKU
pacxogomepa: C U3MepuTenbHbIM y4acTKoOM unu 6e3 nameputenbHoro
y4yacTka.

B cnyyae noctaBku npubopa 6e3 namepmutenbHOro ydacTtka B pe-
xnve CEPBWC pononHutensHo (Mo oTHoweHuto K pexumy PABOTA)
BO3MOXHO:
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a) npocmMaTpMBaThb XypHarbl PerMcTpaumm U3MeHeHUn PexnumoB, >KypHarn
[EeNCTBMI NONb3oBaTenNsi, TEXHOMOrMYeckme napameTpsl;

6) npocmaTpuBaTb U UBMEHSATD:
- NapamMeTpbl NePBMUYHOro NpeobpasoBaTtens pacxona;
- napameTpbl 06paboTkn pe3ynbTaToB U3MEPEHUS;
- eQVHULBI n3MepeHns pacxoga (oobema) [M3/u; m3/c; n/muH (M3; n)J;
- TUMbl N 3HAYEHNA NAapaMeTPOB MOAYNEN BHELLUHNX CBA3EMN;
- HACTPOWKM MHTEPBAaribHOro apxuBea,;
- NoKa3aHns NpUBOPHbLIX YaCOB;
- pexum nepexoaa nNnpnbopHLIX YaCoB Ha «3UMHeey / «NeTHee» BPpeMms;
B) NPOBOANTL KannbpoBKy Ha 0ObekKTe;
r) OBHYNATb CYETYMK OO BLEMOB;
A) NpoBOANTb MHMLUManm3auuio npmnbopa;

€) 04MLLaTb XXypHarbl (3a UCKIMOYEHUEM XXypHarna permctpaumm n3aMeHeHui
PEXUMOB) 1 apXMBbI.

B cnyyae noctaBku npnbopa ¢ namepuTtesnbHbIM Y4aCTKOM B peXMME
CEPBWC poctyn K 4acTu yCTaHOBOYHbIX MapamMeTpoB 3akpbiBaeTcs u
AN Nonb3oBaTensi OCTaeTcsl BO3MOXHbIM:

a) npocmaTpuBaTb XXypHanbl permcTpauum U3MeHeHUn pexnmoB, >KypHan
[AEeNCTBMI NONb30BaTeNs, TEXHOMOMMYECKMe napameTpbl;

6) npocmaTpuBaTb U U3MEHSTD:

- NapameTpbl 06paboTkn pesdynbTaToB U3MEPEHUS (HYaCTUYHO);

- eOUHULbI n3MepeHus pacxoda (oobema) [M3/4; m3/c; n/muH (M3; n)];

- TUMNbI U 3HAYEHUS NapamMeTPOB MOAYIEN BHELLUHUX CBA3EW;

- HaCTPOWKM MHTEPBANbHOIO apxmBa;

- NoKa3aHusl NPUBOPHbLIX YacoB;

- pexxuM nepexoga NpUBOPHLIX YacoB Ha «3UMHee» / «NeTHee» Bpems;
B) OOHYNATb CYETYNK OOBHEMOB;

I ounLaThb KypHarbl (3a UCKIOYEHNEM XXypHana permctpaumm naMeHeHun
PEXMMOB) 1 apXMBbI.

1.5.3.5. B pexxume HACTPOWKA BO3MOXHO NnpocMaTpuBaTh 1 MOAMMULMPOBATH
BCE NapameTpbl 6e3 UCKIYEHUs, B TOM Yucne, ycTaHaBnmBaTb 3Ha4de-
Hue paa ansa napameTtpa C yyacTkom (Mpu noctaeke pacxogomepa ¢ us-
MEpPUTENbHbBIM y4acTKkoM). 3Ha4YEeHME HeT ANd AaHHOro NnapameTpa ycTa-
HaBNMBaeTCs MO YMOMYaHUIo.

B pexume HACTPOWKA gononHutenbHo k pexumam PABOTA u
CEPBWC moxeT npon3BoanTbCS:

- HacTpoika pacxogomepa, NoCTaBMAEMOro ¢ U3MepUTENbHbIM Y4aCTKOM;
- NoBepKa pacxoaoomepa;

- OYMCTKA XXypHara nonb3oBaTens;

- 3anucb B NaMATb 3aBOACKOro HoMepa npubopa.
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1.5.4. BHelwuHue cBA3MN
1.5.4.1. NInTepdhencel pacxogomepa

MocnepoBaTenbHbIN MHTEpdenc RS-232, nHtepdencol RS-485 u
Ethernet nossonstoT ynpaBnaTe NpMboOpoM, CHYNTBIBATb U3MEPUTESBbHYIO,
apXMBHYHO, YCTAHOBOYHYIO N AMarHOCTMYeCKyo nHdopmMaumo, moandu-
UMpoBaTb YCTAHOBOYHbIE napameTpbl. MHTepdencobl RS-232 n RS-485
nogaepxusatoT npotokon ModBus (RTU ModBus n ASCII ModBus),
NPUHATBIN B KAYeCTBE CTaHOAapPTHOro B npubopax dupmbl «B3JTET».

NHTepdenc RS-232 moxeT Mcnonb3oBaTbCa AN HENOCPEOCTBEH-
HOW CBAA3M C NepcoHarnbHbIM KoMrnbioTepom (M1K):
no kabento (Npu gnvHe NMHKMK CBA3N 4O 15 Mm);
no TeneOHHON NUHUK (C NOMOLLBI0 TerledPOHHOro Moaema);
no paguokaHany (C NnoMoLb paguomoaema);
no nNuHun umdposon ceaA3m ctaHgapta GSM 900/1800 My ¢ nomoLwubto
apantepa cotoBon cBasn «B3JIET AC» ncnonHenmns ACCB-030.

[anbHOCTb CBA3M NO TeNedOHHOW NMHWUK, pagnoKaHany unm kaHana
COTOBOW CBA3M ONpefensieTcs UX XxapakTepucTuKamu.

NHTepdenc RS-485 obecneumBaeT cBA3b No Kabenw B rpynne u3
HECKONbKMX abOHEHTOB, OOHUM M3 KOTOPbIX MOXeT ObITb 1K, npu gnvHe
nHum cBssn Ao 1200 m.

MogkntoyeHne agantepa cotoBon cea3n ACCB-030 k nHtepdency
OAMHOYHOro npubopa unu K NMHUK CBA3M rpynnbl NpubopoB AaeT BO3-
MOXHOCTb nepefaBaTb MHGOPMaLMIO MO KaHany COTOBOW CBA3W, B TOM
yucrne n B VIHTepHerT.

Mcnonb3yst kaHan COTOBOW CBSA3NM MOXHO Ha ©ase mporpamMHOro
komnnekca «B3JIET CI1» opraHuM3oBbiBaTb AMCNETYEPCKYD CeTb Ans
MHOMMX OOUHOYHBIX U FPpyNn NPUBOPOB Kak OAHOTUMHBIX, TaK U pasHOTUN-
HbIX MO Ha3HaYeHUIo.

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

BHUMAHUWE! He donyckaemcsi oOHO8peMeHHOe UCMOoJIb308a-
Hue uHmepdgelicoe RS-232 u RS-485.

WHTepdenc Ethernet ncnonbayetca ans cesa3m npubopos B fOKanb-
HOW CeTn, a Takke MOXeT UCMNONb30BaTbCA ANd 0bMeHa AaHHbIMY Yepes
MHTepHeT mexay npubopamm nokanbHOM CeTU 1 yaaneHHbIM KOMMboTe-
poM (komnbtoTepamm). OBGMEH OCyLLLECTBNAETCS YepEe3 L3 NTOKanbHOM
ceTn, nMmerwmn cobcTBeHHbIN (rnobanbHbin) IP-agpec. Npu obmeHe
AaHHble yrakoBbIBalOTCA B CTek npoTokosios Ethernet / IP / UDP / TFTP
/ ModBus. NoaggepxmBaeTtca Takke npotokon ARP (Ethernet / ARP), Ko-
TopbI ucnonb3dyetca ansa onpegeneHns MAC-agpeca ysna no IP-
agpecy 3anpoca.

1.5.4.2. YHuBepcanbHble BbIXOAbI

Pacxogomep B 3aBMCMMOCTU OT KONMMYECTBa YCTAHOBIEHHbIX Cep-
BMCHbIX MOAynen yHUBepcaribHbIX BbIXOA0B (CM.M.1.6.1.3) MoxeT nmeTb
oT 1 0o 9 ranbBaHMYeCcKn pas3Bs3aHHbIX YHMBEPCaAlibHbIX BbIXOAOB.

HasHauyeHuss yHMBepcanbHbIX BbIXOAOB, peXuMbl paboTbl, napa-
METpPbl BbIXOAHbIX CUrHaroB, a Takke OTKIHYEeHNe BbIXOO0B 3adatoTcs
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nporpaMMHbIMKU yCTaHOBKamMu. BO3MOXHble 3HaA4YeHUs YCTaHOBOK AJ1S
pasfiMyHbIX PEXNMOB NpmBeaeHbl B Tabn.b.6, b.7 yactu Il HacTosdwero
pyKOBOACTBA.

Cxema OKOHEYHOro Kackaga BbIXO40B U onnucaHue ero paboTbl Npu-
BefeHo B lNpunoxeHun b.

B yacTtoTHOM pexunme paboTbl Ha OTKPbLITLIN BbIXOA BblAAaeTCa MMMYIbC-
Has nocnegoBaTeNbHOCTb TUMA «MeaHapP» CO CKBaXXHOCTbIO 2, YacToTa
cnefoBaHUs KOTOPOW NponopumMoHarnbHa TeKyLLeMy 3Ha4YeHUIo pacxoaa.
BoamoxxHO maclitabupoBaHue paboTbl YAaCTOTHOrO BbIXOA4a MyTeM Mnpo-
rPAaMMHOMN YCTAHOBKM 3HAYEHUs MaKCUManbHOW 4acToTbl paboTbl Bbl-
xoaa Fwake, K0O3(puumeHTa npeobpasoBaHus Boixoaa KP, a Takke HUMX-
Hero Qun 1 BepxHero Qen MOPOroBbIX 3HAYEHUI pacxoda, COOTBETCTBYHO-
wmx yactote 0 'y u Fmakec HA BbIxoge. MakcumarnbHO BO3MOXKHOE 3Ha4e-
HNe Fmake — 3000 My,

B nmnynbcHOM pexume paboTbl Ha OTKPbITHIN BbIXOA, KaXayt CEKyHAY
Bbl4aeTcs nayka MMMNynbCoB, KONMMYECTBO KOTOPbLIX C Y4€TOM Beca M-
nynbca Ku COOTBETCTBYET 3HaYeHUI0 06beMa, U3MepeHHOMY 3a npeabl-
Aywyro cekyHay. MakcmanbHO BO3MOXHasi YacTtoTa crnegoBaHust UM-
NynbCOB B NMayke (Tuna «MmeaHgp» CO CKBaXKHOCTbIo 2) — 500 Iy,

Ana npasunbHOW paboTbl yHMBeEpCarbHbIX BbIXOAOB B pacxodoMepe
npeaycMoTpeHa npoueaypa aBToMaTU4eCKoro pacyeTta koadpduumeHTa
KP (yumn/m3, umn/n) B 4yacTOTHOM pexume 1 Beca umnynbca Ku (M3/umn,
n/umn) B UMNyNIbCHOM peXnme.

Pacder KP npousBogutca no 3agaHHbIM Mosib30BaTesieM 3Hade-
HUAM Qen M Qun N MAKCUMarnbHOMY 3HAYE€HUIO YacTOTbl Fuake, pacyeT Ku
— Mo 3agaHHbIM Qen U ANUTENBHOCTU BbIXOAHLIX UMMYNbLCOB T B Anana-
30He oT 1 go 500 mc.

B nornyeckom pexunme Ha Bbixoge Hann4umo cobblTus (Unn ero onpege-
NEHHOMY COCTOSIHMIO) COOTBETCTBYET OAWH YPOBEHbL 3NEKTPUYECKOro
CuUrHana, a oTCyTCTBUIO COBbITUSA (MM MHOMY €ro COCTOSIHUIO) — APYron
YPOBEHb CUrHana.

MporpaMmmHO NS BbIXxo4a B NTOTMYECKOM PEXUME YCTAaHOBKOW 3Ha-
YeHUs1 BbICOKUI UMM HU3KUM 3a4aeTCs aKTUBHbIN YPOBEHb curHana (Ak-
TUB. yp.), T.€. YPOBEHb CUrHANa, COOTBETCTBYHOLLMA HANMYMIO COOLITUS.
OnekTpuyeckme napameTpbl YpOBHEN cuUrHana ykasaHbl B [MpunoxeHun
B.

Mpu HeobxogumMocTn MOXeT ObiTb Ha3HayYeHo cpabaTbiBaHWE Bbl-
X0[4a B NIOMMYECKOM PEXMME NO 3agaHHOMY 3Ha4yeHuo BepxHen (Q>Qey)
nnun HWxHen (Q<Quy) yCTaBKM No pacxony.

Mpu npoBeaeHn [O3MPOBaHUS NapamMeTpbl CurHana, nocTynarLero Ha
BbIXO4, ONpeaensatTcs pPexMmMoM padoTbl (MMNYMbCHLIA UK nornye-
CKWUIN) YHMBEpPCANbHOro BbIXoa.

Ecnn yHnBepcanbHbIM BbIXxo4 paboTaeT B MMMNYMbCHOM pexume n
Ans Hero 3agaHo HasHadveHue Mapam. <Umn. fo3 x>, TO N0 OKOHYaHMUIO
A03UPOBaHUS Ha BbIXOA BblOAETCA OANH MMNYIbC 3a4aHHON ASIUTENbHO-
CTW.

Ecnn yHuBepcanbHbI Bbixo paboTaeT B NIOrMYECKOM pexunme, To
YPOBEHb CUrHaNa Ha BbIXO4e U3MEHSETCS B MOMEHT Havyana u B MOMEHT
OKOHYaHWS 0O3UPOBaHMUA.
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BHUMAHME! lpu pabome pacxodomepa 8 cocmaee mernsio-
cyemyukoe «B3JIET TCP-M» pekomeHdyemcsi ucnosib3o8amb UM-
nynbCHbIU pexum pabombl coomeemcmeyrouje2o0 yHueepcasib-
HO20 8bIx00a.

1.5.4.3. TokoBble BbIXOAbl

TokoBble BbIXOAbl MOryT GbITb peann3oBaHbl C MOMOLLBK OLHOrO,
nnbo 2-X CepBUCHbBIX MOAYIEN TOKOBbIX BbIXOAOB (1-KaHanbHbIX UK 2-
KaHanbHbIX).

HasHadeHre n napameTpbl paboThbl TOKOBbIX BbIXOL4OB Ha Ga3e cep-
BUCHbIX MOAynen ycTaHaBnMBalTCs NporpaMMHo. Bo3MOXHble 3Hauve-
HWSA yCTaHOBOK npueeaeHbl B Tabn.b.6, b.7 yactu Il HacTosiwero pyko-
BOACTBA.

"anbBaHW4YeCcKkn He pasBsi3aHHble TOKOBbIE BbIXOAbl CEPBUCHBLIX MO-
aynen moryt paboTtatb B 0AHOM M3 Tpex auanasoHos: (0-5) MA, (0-20)
MA unun (4-20) mMA.

HomunHanbHaa ctatndeckas XapaKkrtepnctmka TOKOBOIro Bbixoaa

Qv :QHI'I +(QBH_QHH)'M )
MaKC MWH
roe Qv — namepeHHoe 3HadeHue pacxoaa (M3/4; m3/c; n/MuH);

Qun — 3agaHHOE 3HA4YEeHME HUXKHEro nopora No TOKOBOMY BbIXOAY,
cooTBeTcTBytowee lww, M3/4; M3/c; N/MUH;

Qen — 3a4aHHOE 3HA4YeHMe BEPXHEro nopora no TOKOBOMY BbIXOAy,
COOTBETCTBYOLEE Imakc, M3/4; M3/C; N/MUH;

lsuix — 3HAYEHME BbIXOAHOrO TOKOBOrO CUrHasma, COOTBETCTBYHLLEE
N3MEPEHHOMY 3HA4YEHNIO pacxoaa, MA;

[ — MUHMMAanbHOE 3Ha4YeHne ananasoHa paboTbl TOKOBOrO BbixoAa
(O nnu 4), MA;

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

TokoBbIn BbIxo B AnanasoHax pabotbl (0-20) MA unu (4-20) MA mo-
XeT paboTaTb Ha Harpysky conpoTtueneHmem o 1 kOwm, B AgnanasoHe
(0-5) MA — go 2,5 KOm.

Honyctumas gnvHa kabens cBsi3an No TOKOBLIM BbIXo4aM onpeaens-
€TCH CONPOTUBNEHMEM FIMHUN CBSA3MN U BXOLHbLIM CONPOTUBIIEHMEM MPU-
€MHMKa TOKOBOro curHana. Cymma conpoTMBIEHUI HE OOSKHA NPEBbI-
LaTb YKa3aHHOrO COMPOTUBIIEHUSA HArpy3Ku.

1.5.5. Pernctpauusa pe3ynbtaTtoB

1.5.5.1. Pe3ynbTaTtbl U3MEPEHNA U BbIYUCIIEHUI NO KaXJOMY KaHany 3anucbiBa-
IOTCS1 BO BHYTPEHHME apXMBbl: YaCOBOW, CYTOYHbIN, MECAYHbIN, UHTEpP-
BanbHbIA 1N apXxvB go3aTopa.

YacoBomn, CyTOYHbIA U MECAYHbLIM apXMBbl 3aMONHAKTCA OTAENbHO
A4 KaXgoro KaHana v Bce apxXuBbl UMET OANHAKOBYIO CTPYKTYPY.

MMy6buHa apx1MBOB COCTaBNSAET:
- yacosoro — 1440 3anucen (NpeablQyLUNX Yacos);
- cyTo4HOro — 60 3anucen (NpedblayLWmnx CyToK);
- Mecs4Horo — 48 3anucen (Npeablaywmx Mecsiues);
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- nHTepBanbHoro — 14400 3anucen (NpedbioyLLmMX UHTEPBANOB apXnBUpPO-
BaHNS).
[AnuTenbHOCTb MHTEpPBaNa apXnBMPOBAHNA MHTEPBANbLHOIO apxmea
MOXeT ycTaHaBnueaTbCs B npegenax ot 5 ¢ 4o 120 muH.
B ogHom 3anncu cogepXkntcsa 3HayeHus cnegyowmx napameTpos:
- V+ — cymMmapHbIn 06beM Npu NPsiIMOM HanpasfieHMM NOTOKa 3a MHTepBan
apxvBupoBaHus, M3 (n);
- V- — cyMmMapHbIi 06beM nNpyn o6paTHOM HanpasfeHUN NOTOKa 3a UHTEp-
Ban apxusupoBaHus, M3 (n);
- 2V— cyMMapHbI 06 bEeM C y4ETOM HanpasrieHMsi NOTOKa 3a UHTepBarn ap-
XvBupoBaHus, m3 (n);
- Tnp — Bpems NpocTos,, C — B YaCOBOM apXMBe, Yac:MUH — B CYTOYHOM U
MECSIMHHOM apXxuBax; B UHTepBanibHOM apxme Tnp He ukcnpyeTcs.
Kpome TOro, B apxusax MHoOrosiy4eBoro npmbopa B Buae CrioBeCHOm
3anucu dukcupyeTcs nponaganune Y3C B nyde (ny4yax).
MHOukaums 3Ha4yeHUn apxvmBMpyeEMbIX NapamMeTpoB COMpPOBOXAa-
eTca 0603HayYeHneM NHTepBasa apxXmMBNPOBaHNUSA:
- AaTbl U Yaca — A51s YacoBOro apxmBea;
- AaTbl — ANS CYyTOYHOro apxuBa;
- Mecsdua 1 roga — Ansi MeCS/MHOro apxuBea;
- AaTbl 1 BPEMEHM OKOHYaHUS UHTEpBana apXMBUPOBaHUSA — AN UHTEp-
BanbHOro apxmea.
[na kaxgoro apxusa npegycMmoTpeHa npoueaypa noucka tpebye-
MOW apXMBHOW 3anuncu.
1.5.5.2. ApxnB gosaTtopa npeaHasHayeH gnsa 3annucu napameTpos No pesynbTa-
TaMm JO3MPOBaHMS U MOXET coaepaTb Ao 512 3anuncen Ha kaHan. Kax-
Aas 3anncb COOEPXKUT:
- AaTy 1 BpeMs Havarna 4o3UpoBaHUS;
- V3 — 3aaHHoe 3Ha4deHune a03bl, M3 (N);
- V@ — oTMepeHHoe 3HadeHune o3bl, M3 (N);
- Ta — Bpems Habopa Jo3bl, C;
- 4aTy 1 BpeEMS OKOHYaHnA Habopa Ao3bl;
- Qcp — cpedHuit 06beMHbIN pacxod B npolecce O03MpoBaHus, m3/4
(n/mMunH).
1.5.5.3. lameHeHune 3Ha4YeHnn YyCTaHOBOYHbIX NapamMeTpoB OUKCUPYIOTCA B XYp-
Hane nonb3oBaTens, KOTopbIn MOXeT coaepxatb Ao 1000 sanucen. B
XXypHare COaepXuTcs:
- 4aTa 1 BpeMs npounsseaeHHon moamdukaumm;
- HaMMeHOoBaHVe MoanLMpPyemMoro napameTpa;
- 3Ha4YeHne napamMeTpa 4o Moaudukaumu;
- 3Ha4YeHNe NapameTpa nocrne mogmuKkaumm;
- NOPSAQKOBbLI HOMEP 3anucu.
1.5.5.4. 'ameHeHune pexnma paboTbl Npubopa huKcMpyeTca B XXypHane pexu-
MOB, KOTOPbIA MOXET coaepaTtb 4o 512 3anucen.
B >xypHane pexxmumoB COOepXUTCS:
- NOPSAOKOBbLIA HOMEP 3anucy;
- HAaMMEHOBaHMe YyCTaHOBMEHHOro pexnma paboTtbl Npnbopa;
- JaTa 1 BpeEMS yCTaHOBKM pexuma.
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1.5.5.5. HewTaTHblE CMTyaumm 1 0TKa3bl, BO3HMKatoWwme B npouecce paboTbl pac-
xogomepa, (PUKCUPYTCS COOTBETCTBEHHO B XXypHanax HelTaTHbIX Ch-
Tyauumn naMepuTesibHbIX KaHasoB, XXypHane HewTaTHbIX cuTyaunn auc-
KPeTHbIX (YHMBEpCarbHbIX U TOKOBbIX) BbIXOAOB M >XypHarne OTKa3oB.
XKypHarbl HeluTaTHbIX CUTyaumin MOryT cogepxaTtb 4o 512 3anucen, xyp-
Han oTtkasoB — Ao 60 3anucen.
B >XypHanax HewTaTHbIX cUTyauun oukcupyeTcs:
- NOPSIAKOBbLIN HOMEP 3anncu;
- HAMMEHOBAHME HELUTaTHOM CUTyauuu;
- fata u Bpems Havyana HC;
- anutenbHocTb HC (Yackl, MUHYTbI, CEKYHAbI);
- AaTa n BpemMs okoH4aHus HC.
B >xypHarne oTka3oB huKcupyeTca:
- NOPSAKOBbLIA HOMEP 3anucy;
- HAaMMEeHOBaHWe 0TKa3a;
- JaTa 1 BpeM4 HacTynfeHus oTkasa.

1.5.6. CepBUCHbIe hyHKLUM

B pacxogomepe peanu3oBaHa GyHKUMS 0O6paboTkM BpemeHu nponeTa
Y3C mexay MN3A no 1 npoTMB NOTOKa C NOMOLLbH 3KCMOHEHLNANbHOro
dunbTpa n anropnTmMa ero 6uICTPon ycTaHOBKN. KoadhduumeHT punbTpa
1 napameTp nopora dunbTpa onpeaensoT BpemMs peakummn npubopa Ha
N3MEHeHne CKOpPOCTM MOTOKa Mamepsiemown cpeabl. MNMNogpobHoe onuca-
HWMe HaCTPOEK NpuBeAeHO B YacTu |l HacTosLEero pykoBOACTBA.
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1.6. CocTaBHbIe YacTu nsgenvs

1.6.1. BTopnyiHbIN U3MeputenbHbIN NpeodpasoBaTesnb
1.6.1.1. ®yHkumm Bl

BTOpuWYHbIN M3MepuTenbHbIN NpeobpasoBaTenib NPeacTaBnseT co-
6o MMKPOMPOLECCOPHBIN N3MEPUTENBHO-BLIYNCINTENbHBIN B6NTIOK MO-
AYNbHOW KOHCTPYKUMUW, BbINOSTHAOLWWI criegyowme pyHKUnn:
30HAMPOBaHUE MOTOKA, NpUemM n 06paboTKy CUrHamoB, NMOSyYEHHbIX OT
M3A;

- onpegenexHne 3Ha4YeHnin N3amepsieMblX NapaMeTpoB;

apxvMBUpOBaHME U XpaHeHWe B 3HEepProHe3aBMCUMOW NaMsTu pesyrnbTa-
TOB U3MEPEHUIN U BbIYUCIIEHNIN, YCTAHOBOYHbLIX NapaMeTpoB U T.M.;
BbIBOJ, U3MEPUTESIbHOW, apXUBHOW, ANArHOCTUYECKOW N YyCTaHOBOYHOM
nHdopmauun Ha aucnnen XXKKN n yepes nHrepdencel RS-232, RS-485,
Ethernet;

BbIBOJ, M3MepUTENbHOM MHOPMaLMK Yepes yHMBepcarnbHble U/vnm To-
KOBbl€ BbIXOAbl;

aBTOMATUYECKUA KOHTPOSb U MHAUKAUMIO HANM4Yns HEUCNpPaBHOCTEN U
HeLUTaTHbIX CUTyauni B pacxogoMepe;

3aWMTy OT HECAHKLUMOHMPOBAHHOIO AOCTYNa K apXUBHbLIM M YCTaHOBOY-
HbIM JAHHbIM.

1.6.1.2. KoHcTpyKkuma BI

BHewHun Bug Bl npueeaeH Ha puc.A.1. Kopnyc Bl1, BbINONHEHHbIN
n3 antMUHUEBOrO CrriaBa, COCTOMT U3 TpeX YacTen (KOHCTPYKTUBHbIX
MoAyrnen): oCHOBaHUA — Brioka KoMMyTauun, cpegHen yactm — 6noka
BTOPUYHOIrO UCTOYHMKA nuTaHna (BUTM) n nuueBon yactn — 6noka npe-
obpasoBaTens un knasmaTypbl.

Bnok npeobpasoBaTens n knasmnatypbl Bl cogepxut moaynu nep-
BUYHOrO U BTOPUYHOro npeobpasosatenen. Ha nuueson naHenn 6noka
HaxXoOATCA XUOKOKPUCTANNMYECKUIA MHOMKATOP U KraBuaTypa.

Bnok BUI BTOpMYHOro npeobpasoBaTtens coaepXxut moaynb BTO-
PUYHOINO WUCTOYHMKA NUTaHUA. Ha HWXHeW nnockoctu kopryca 6noka
BUI pacnonoxeHa knemmMa 3almnTHOro 3a3eMieHust.

Bnok BUIN BmecTe ¢ 6riokom npeobpasoBaTtens 1 KnaBmaTypbl, COean-
HSieMble 3NEKTPUYECKN MHOTOXUITbHBIM LLNEN(OM M KOHCTPYKTUBHO BWH-
Tamu co cTopoHbl 6roka BUI, coctaBnaoT cyb66510k 06paboTkm AaHHbIX.

[ocTyn K KOMMYTaUMOHHBIM 3fIEMEHTaM BXOLHbIX U CEPBUCHbBIX MO-
Aynen, yctaHaBnmMBaeMbIX HA MOOYM NEPBUYHOIO N BTOPUYHOIO Npeob-
pasoBaTeneun, Ansa nogknioveHns kabenen cBs3n U yCTaHOBKM PEXMMOB
paboThl, OCyLecTBNAeTcs ¢ obpaTHOM CTOpPOHbI cybbnoka obpaboTkm
AaHHbIX (pyc.B.1). Ona ynobctBa npoBeaeHns MoHTaxa cybbnok obpa-
BOTKM AaHHbIX OTKMABIBAETCS HA NETMSX B BEPTUKANbHOM NITOCKOCTMU.

B cBow o4vepenb cyb6rok 06paboTku gaHHbIX COeANHAETCS BUH-
TaMu CO CTOPOHbI NMLIEBON NaHenu ¢ 61okom kommyTauumn, obpasys BTO-
pUYHbLIN NpeobpasoBaTenb. Ha 3agHen cTeHke 6roka KOMMyTaLmMM Haxo-
OSATCHA OTBEPCTUA NS YCTAHOBKM KpenexHbix nnactuH DRBO1, obecne-
ynsatowmnx kpenneHne Bl k DIN-penike Ha oObekTe akcnnyataumm
(pnc.A.2).

Ha HmxXHel nnockocTn kopryca 6rnoka KOMMyTauum pacnosioXeHbl
BHELLHMI pa3beM nHtepdenca RS-232 tuna DB-9 n repmoBBoagbl SKIN-
TOR MS-M 20x1,5 LAPPKABEL (Homep B katanore 5311 2010), yepes
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KOTOpble nponyckalTca Kabenb nuTaHus, curHanbHble kabenu M3A, a
Takke Kabenu cBA3W C BHELHWUMM YCTPOMCTBAMM, NOAKMHOYaEMbIMU K
pacxogomepy.

BHewHun pasbem RS-232 Ha 6noke kKOMMyTaLum € MOMOLLbIO N10C-
koro kabens nogknyaeTcs K 8-KOHTakTHOMY pasbeMy RS-232 kombu-
HUpoBaHHOro moaynsa RS-232 / RS-485/ yHuBepcarnbHbIn BbIXOL.

1.6.1.3. ONeKTpPOHHbIE MOOYNWN BXOAHbLIX U BbIXOAHbLIX CUTHANoB

Ha moaynb nepsBu4HOro npeobpasoBaTensi B 3aBMCUMOCTU OT KOSK-
YyecTBa UCMOSb3yeMbIX KaHaroB namMmepeHus (nogkniodaemolx nap MNMN3A)
yCTaHaBMMBaETCHA COOTBETCTBYHOLLEE KONTMYECTBO NpMEMO-NepeaatoLLmx
3NEKTPOHHbLIX Mogynen — ot 1 oo 4-x.

Ha mogyne BTopu4HOro npeobpasoBaTens yCTaHOBMEH 3N1eKTPOH-
HbIn KOMOWHUPOBaAHHLIN MoAyNb (NocrnefoBaTenbHbIX WHTEPdENCOB
RS-232, RS-485 un yHuBepcanbHoro Bbixoga 0), CHabXeHHbIA KOHTaKT-
HbIMW Napamu (418 YCTaHOBKM pexunma paboTbl pacxogomepa v pexunma
paboTbl OKOHEYHOro Kackaza yHuBepcaribHOro Bbixoda) U pasbemMamu
(ansa nogknoyeHnst kabenen cBs3M C BHELLHUMMW YCTPOMUCTBaAMM).

Ha moagyne BTopuyHOro npeobpasoBaTtens npegycMOTPeHbl ABa
croTa paclupeHus (pasbema) Ans YCTAHOBKM NO 3akasy AOMNOSHu-
TENbHO OAHOMO MIN ABYX 3NEKTPOHHbLIX MOAYNEN BHELLHUX CBA3EMN.

CepBUCHblE MOOYNN UMEKT pas3beMbl ANs NOAKMNYEHUs kabenen
CBA3W C NMPUEMHUKaMM CUTHanoB, a MOAYNM YHUBEPCarnbHbIX BbIXOA0B
elle M KOHTaKTHble Nnapbl AN YCTaHOBKM PEXUMOB paboThl OKOHEYHbIX
KackajoB.

Bo3moxHble koMBUHaLUUKM YCTaHOBKU (CUMBOJT X) CEPBUCHBIX MOAY-
nen yHuBepcarnbHbIX BbixogoB, moayns Ethernet, kombuHupoBaHHoro
MOAYNA N HyMepauus BbIXOAOB B 3aBUCMMOCTU OT MecTa YCTaHOBKU MO-
ayns (cnoTa paclwmpenuns) npuBeaeHsl B Tabn.6.

Tabnuua 6
HanmeHoBaHue Ne Ne Bo3moXHble kKoMBUHaLun
moayna cnoTa BbiXoaa YCTaHOBKMU Mo,u,yneﬁ
CepBUCHBIN MoAaynb 1 1..4 X X - - -
YHMBEpCanbHbIX BbIXOO0B 2 5.8 X - % - -
CepsucHbin mogyrnb Ethernet 2 - - X — X -
KomMG1HUpoBaHHbIM MOayIb - 0 X x X X X

CepBUCHbIE MOAYNM TOKOBBLIX BbIXO4OB MOMYyT yCTaHaBNMBaTLCHA B
noborn ceoboaHbIN cnoT (1 unu 2) COBMECTHO ¢ MOAyNeM yHMBepcasb-
HbIX BbIXx040B, moaynem Ethernet, nubo 6e3 Hux. [Npn aTomM Hymepauus
TOKOBbIX BbIX040B ByaeT 3aBuceTb OT CNOTa YCTAHOBKK, TUMAa U KOnnye-
CTBa yCTaHaBNuBaeMbIX MOAYren TOKOBbIX BbIXOA4O0B (Tabn.7).

Tabnuua 7

HanmeHoBaHune
Moayns

Ne
crnoTa

Ne
BbIXoda

Ne
crnota

Ne
BbIXxoaa

Ne
crota

Ne
BbIXxoaa

Ne
crnota

Ne
BbIXoaa

CepBuCHBIN MOaynb
TOKOBOTO BbIXOAa
1-kaHanbHbIN

1

1

1

1

2

2

2

3

CepBUCHbIN MOaynb
TOKOBOrO BbIX0Aa
2-KaHanbHbIN

1,2

1

1,2

2,3

3,4
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1.6.2. NMpeobpa3oBaTenu aneKkTpoakycTuyeckue

1.6.2.1.

M3A paboTaloT nonepemMeHHO B ABYX pexumax: UsnydeHus, korga npu-
xoadawmn ot Bl anekTpuyecknin uMnynbCHbIA curHan npeobpasyertca B
ynbTpa3ByKoBble konebaHus, 1 npuema, Koraa ynbTpasByKoBble Koneba-
HWS XXMAKOCTM NpeobpasytoTcs B COOTBETCTBYIOLLNA SNEKTPUYECKNI CUT-
Han.

1.6.2.2. I3A nsrotaBnuealoTcs ABYyX TUMOB: HaKNagHble U BPe3HbIe.

1.6.2.3.

HaknagHblie MN3A (puc.A.3) MeroT NpsMOYrofbHbLIN KOpyc, OAHa U3
rpaHen KOTOPOro ABMSIETCA N3nyyatrowen nnockocTbo. Ha 60KoBbIX rpa-
HAX Koprnyca HaHeCeHbl PUCKW, YKasbliBaloLMe MONOXeHUe akycTude-
ckoro ueHTtpa MN3A. HaknagHble NOA ycTaHaBnNuBaloTCs U3nydatoLlen
MMOCKOCTbIO Ha HApPYXHYI0 CTeHKY Tpybonposoaa. NM3A repmeTnsmpoBaH
3anMBKOW BHYTPb KOpryca TEPMOCTOMKOro 3NeKTPOU30NSALMOHHOIO KOM-
nayHga.

BpesHble NOA MMeT UMNUHOPUYECKNA KOPNYC C HAPY>XHOW pe3sb-
6o, B TOpLIE KOTOPOro HAXOAMNTCA U3nyyatoLLasa NOCKOCTb B BUAE AncKa
(pnc.A.4). BpesHble NM3A npu yctaHoBKe Ha TpybonpoBon BBMHYMBA-
I0TCA B MOHTaXHble NaTpybku, KOTopble NpuBapeHbl K Tpybonposoay BO-
Kpyr OTBEPCTUIM B €ro CTeHKe. Takum obpasom, nocne ycTaHOBKU U3Iy-
yawwas nnockoctb NMN3A KOHTaAKTUPYET C KOHTPONMPYEMOW XUOKOCTLIO.
BpesHon MN3A Takke repMeTu3MpoBaH.

Ana moHTaxa BpesHbIXx [NOA (3aBMHYMBAHUSA B MOHTaXHble na-
TPYOKKN) OOMKEH NCMONb30BaTLCS POXKOBbLIN TapMpPOBaHHbI KITHOY C pas-
MepoM 3eBa 36 MM. Ycunume 3aTskkm — ot 8 o 9 H-m.

[na pemoHTaxa Bpe3Horo MN3A fomKeH NCNob30BaTbCA POXKOBbIN
KNty ¢ pasmepom 3eBa 36 MM. [paHn nog kntod Ha kopnyce MNIA yka-
3aHbl Ha puc.A 4.

KATEIOPUYECKUN 3ATPELAETCA vcnonb3oBaHne npyu AeMOH-
Taxe NM3A MHOro MHCTPYMEHTAa, TakK Kak 3TO MOXeT NPUBECTU K pasrep-
mMeTusauumn MNMN3A (OTBMHYMBAHMIO BHYTPEHHEW BTYIKW) U OBPbLIBY CUr-
HanbHoro kabens (cm. puc.A.4). Npun HeBbLINONTHEHMM AaHHOro TpeboBa-
HUA narotosutens HE HECET rapaHTUHbIX 0053aTenbCTB.

Ha koHue KoakcmanbHOro pagmodvactoTHoro kabensa MN3A, 3akpenneH-
HOro B Koprnyce u nmerowero anvHy He meHee 1,5 M, pacnasH pasbem
ANS NOAKMIYEHUS K NUHUM cBA3n ¢ BI.

CoeguHeHne kabensa NMNOA ¢ nMHMEN CBA3M BO3MOXHO TakKXke C MNo-
MOLLbO 6ri0ka KOMMyTauuu, YCTaHaBMMBAEMOro Ha W3MEPUTESNTbHOM
yyacTke. B aToMm crnyyae BMeCTO pazbemMa Ha KOHLbl LIeHTParibHOM Xusbl
n akpaHa kabens MNOA KpenaTcsa HaKOHEYHUKN.

Haunbonblias anuHa ceasu BI1-NM3A — 100 m. JnuHa mMoxeT bbITb
yBEeNnu4eHa npu BbINONHEHUN TpeboBaHMin K napameTpam NPUHUMaeEMOro
curHana. YsenudexHve anviHbel (cpawmBaHue) kabensa npoussBoauTcs B
3aBOACKNX YCIOBUSIX.

B 3aBMCMMOCTI OT Ha3Ha4YeHNs1 pacxogoMep MOXeT ObITb YKOMMNIEK-
ToBaH M3A pasnuyHbIX TUNOB U UCNONTHEHUI, OTNNYAKLWMMUCA MaTepu-
anamm MorpyxHoM 4acTu, M3nyyarowen MOBEepPXHOCTU M OONYyCTUMbIM
AnanasoHoM TemnepaTypbl KOHTPONMPYEMOW KMAKOCTW, OOMNYCTUMbIM
AaesneHvem B Tpybonposoge (4ns BpesHbix [MOA), KOHCTpyKuMen Ka-
©enbHOro BbiBOAA U T.M.
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BHUMAHME! B lNpunoxeHuu X npueedeH nepevyeHb cpeda, 3a-
npeuw,eHHbIX Onisi NpuMeHeHus epe3Hbix MM3A B-502, [13A B-504.

1.6.3. YcTponcTBa cornacyrowime

YcTtponcteo cornacytouwee (puc.A.5) NpuUMeEHsIeTCAa COBMECTHO C
npnbopamn NOMeXo3alUNLLLEHHOIO UCNOSTHEHUSA ANSA MOBbILWEHMS NOMe-
XOYCTONYMBOCTU NIMHUN CBA3WN BTOPUYHOIO npeobpasosatens ¢ [N3A ny-
TeM MCNOJSIb30BaHUA CUMMETPUYHON cxeMbl nogknodeHus N3A k Bl. B
6rioke KoOMMyTaLmMK, B KOTOPOM B KavecTBe kabens cBasn ¢ Bl ncnonbay-
eTca kabenb TMNa «BuTasg napay», yCTPOMUCTBO COornacyoLlee NHTerpupo-
BaHO B BK (pucyHok A.7).

1.6.4. amepuTenbHbIe Yy4aCTKU

1.6.4.1.

B kayecTBe M3aMeputenbHOro yyacTtka Ans nepBuUYHOro npeobpasosa-
Tens MOXEeT UCNonb3oBaTbCs MO0 OTPe30oK TPyObl, NOArOTOBMEHHbIN B
3aBOACKMUX yCroBusax ans ycraHoBku MNOA n moHTaxa [l B gencrayto-
Wwnn TpybonpoBo No MECTY aKcnnyaTaumm pacxogomepa, nmbo Heno-
CpeAcTBEHHO y4acTOK AencTBytoLwero TpybonpoBoga Hagnexawlero Ka-
4YecTBa M COCTOSIHMSA MOCIE NOArOTOBKM €ro K MoHTaxy MNM3A.

1.6.4.2. CteHkn NY gns yctaHoBkM HaknagHbix NM3A gomkHbI ObiTb akyCTUYECKN

1.6.4.3.

npo3padHbiMK (MeTannnyeckumu, nractMaccoBbiMu 1 1.4.). MaTtepuan
cTteHok LY nopg BpesHbie NMOA gomkeH No3BonsTb repMeTUYHO yCTaHaB-
nuBaTb Ha HEr0 MOHTaXHble NaTpyoku ansa MNMI3A.

Ha BHYTpEeHHI00 NOBEPXHOCTb MY pekoMeHayeTCs HAHOCUTb MOKPbI-
Te, YCTONYMBOE K 0Bpa3oBaHUIO OTNOXEHUA N/unn Koppo3nn. MNokpbl-
TVe OOIMKHO ObITb 3BYKOMPOBOAALLMM U UMETb HaAEXHOoe cuensieHne ¢
maTtepuanom LY.

B cocTtaBe pacxogomepa MOryT noCTaBfisATbLCA NepBUYHbIE Npeobpaso-
BaTenu Ha 6ase n3MepuTenbHbIX Y4aCTKOB CreaytoLmx TUMOB:

NY-x11 — npsaMonuHenHbIin ¢ AByMA HaknagHbiMu M3A, ycTaHOBNEH-
HbIMW NO AnameTpy;

NY-x12 — NpsAMONUHENHbIN C ABYMS Bpe3HbiMU M3A, ycTaHOBNEHHbIMN
no avameTpy;

NY-x32 — U-obpasHbin (U-koneHo) ¢ asyms Bpe3HbiMu M3A, ycTaHoB-
NEeHHbIMK B TOpLAX NPSIMOro y4acTka;

- NY-x41 — npAMONUHENHLIN C YeTbIPbMSA HaknagHbiMu NOA, ycTaHOBNEH-

HbIMU NO ONaMeTPY,

NY-x42 — NpAMONNHENHbIN C YeTbipbMA Bpe3HbiMKu [MOA, ycTaHOBMEH-
HbIMM MO ABYM XopAam;
NY-x82 — NnpAMOSNMHENHbIN C BOCEMbIO Bpe3HbiMK [MOA, ycTaHOBMEH-
HbIMK MO cpefHepaanyCcHbIM xopaam (No 4 gatynka B ABYX pasHbIX ce-
YeHUAX).

B nepsom paspsage ob6o3HaveHnsa ucnonHeHusa LY ykasbiBaeTcs ma-
Tepuvan, U3 KOTOpPOro OH U3roTOBIEH:

- NY-0xx - yrnepogucras cranb;
- NY-1xx - HepxaBetowlaa ctanb;
- Y-2xx - HU3KonermposaHHas crarsb.
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1.6.4.4. Ana obecneyeHuns ygobcTBa MOHTaxa, a Takke Ans 3awmTbl KabenbHbIX

BbiBOAOB M3A OT MexaHU4eCKMUX MOBPEXOEHUA U3MEPUTESbHbLIA y4va-
CTOK € Bpe3HbiMu [MOA ocHalaeTcs 6110kOM KOMMyTaLuu (pucyHkmn A.6,
A.7). B BK npoussogutca anektpudeckoe coeanHeHue kabenen MNI3A ¢
kabenamu, nogkntoveHHbIMKM K Bl. B 6noke kommyTaumm, npyBegeHHOM
Ha pucyHke A.6, B kayecTBe kabenda csAaA3n ¢ Bl npumeHsieTca koakcu-
anbHbI kKabenb TMna PK-75-2-22 unu aHanornyHbii, NO3TOMY KaXabli
M3A umeeT cBon nHamBMAayanbHbiA Kabenb cesasn. B 6noke kommyTta-
Uun, npuBeaeHHOM Ha pucyHke A.7, B kadecTBe kabena ceasn ¢ Bl nc-
nonb3yeTtca 8-mu XunbHbln (4 BUTBLIX napbl) kabenb mapku CMELJTAH
4x2x0,64, noatomy Kk Bl npoknagbiBaeTcs TONbKo 0AnH kabenb (oBa B
YyeTbipexny4eBoM UcnoriHeHun). Kpome 3Toro, JaHHbIN BroK KOMMyTa-
UMM MMEeeT MHTErpUPOBAHHYIO CXEMY MOMEXO3alLULLEHHOCTU JIMHUU
ceasu NOA-BI1, BBuay yero otnagaeTt HagobHOCTL B YCTPOUCTBE corna-
cytoLem.

BK HenogBwmxHO kpenutca Ha NY. Kabenb MNMOA 3awmwaercs ot me-
XaHUYeCKUX noBpexaeHnn megHon Tpybkon. KoHCTpykumna kabernbHoro
BBoaa bK ansa kabens ceasn Bl obecnevnBaeT kpenneHne Metannopy-
KaBa Ang MexaHuyeckou 3awuTbl kabens BI. Mpumepsbl pasmelueHms BK
Ha n3aMepuTenbHbIX y4acTkax, pacrnofioXeHNne KOMMYTaLUMOHHbIX 3f1eMeH-
TOB Ha mogynsax bK, a Takke cxembl nogkntoyeHus MNMN3A ¢ ncnonb3oBa-
Huem BK npueefeHbl B MHCTPYKUUM MO MOHTaXYy.

Mocne moHTaxka BK B cnyvyae HeobxogmmocTn obecneyeHust cte-
neHn 3awmtbl IP68, ncnonb3yeTca NnoctaBnsieMbIn MO 3aKa3y KOMMMEKT,
cocTtoawmn n3 komnayHaa Hensel GH 0350 nnun aHanorMyHoro, n ynnoT-
HUTESTbHBIX PE3UHOK.

KabenbHble KoHUbI B BK npoaeBatoTcs yepes ynrnoTHUTESNbHbIE pe-
3UHKW, KOTOPbIMUW 3arnyLatTcs NIOBEPCHl, MOCe Yero BHYTPEHHWN
obbem BK 3anunBaetcs komnayHaom GH 0350.

1.7. MapkupoBKa n nnombupoBaHue

1.7.1. MapkupoBka Ha nuueson naHenu Bl cogepxuTt 0603HavYeHne 1 Hanme-

1.7.2.

HOBaHMe pacxogoMepa, TOBapHbIN 3HaK U3roTOBUTENS, 3HAK yTBEpXae-
HWA TUNa cpeacTBa M3aMepeHus. 3aBo4CKOM HOMEpP YKa3aH Ha LWnbauke,
3akpensieHHoOM Ha kopnyce BI1.

3aBofckmMe HoMepa OpYrMx COCTaBHbIX YacTen ykasbiBatoTca nnbo Ha
WnnNbauke, MMbo HAHOCATCA Kpackon HENOCpPeaCTBEHHO Ha KOpycC.

1.7.3. lNocne noBepkn NNoMbupyeTcsa KOHTaKTHaA napa paspeLleHns moandu-

Kauunm KannbpoBOYHbIX MapamMeTpoB pacxogoMepa, a Takke OOuH U3
BUHTOB, CKpennsawmx cyb6nok o6paboTkn gaHHbIX.

1.7.4. KoHTaKkTHas napa paspeLleHns mogudukaumm napameTpoB (PyHKLNOHK-

poBaHusa NnoMbupyeTcs nocne BBOAA pacxogomepa B SKCnfyaTauuio 1
NPOBEPKN COOTBETCTBUS 3HAYEHUN MapameTpoB (PYHKLMOHMPOBAHWUS,
BBEAEHHbIX B Npnbop, 3HA4YEHMsM, YKa3aHHbIM B NMacrnopTax pacxoao-
Mepa 1 nepBuYHbIX NpeobpasoBaTtenen, NMb6O NPOTOKONAX MOHTaXHbIX
N NycKoHanago4yHblx pabor.

MapameTpbl nepBuYHbLIX NpeobpasoBaTtenen onpegensaTca nNubo
npu BbiNycke M3 NpoM3BOACTBa U 3aHocATcsA B nacnopTa [ (ecnu MMM
NOCTaBMNSAKTCA B COCTABE pacxogomepa), NnMbo Ha obbekTe akcnnyarta-
LMKN 1 3aHOCATCA B NMPOTOKOSTbl MOHTaXHbIX U NYCKOHaNaao4HbIX pabor.
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dopma NpOTOKOMa MOHTaXHbIX U MyCKOHaNagovHblx paboT npuBeaeHa B
WHCTPYKLUN NO MOHTaXYy.

1.7.5. Ina 3awmTbl OT HECAHKLMOHMPOBAHHOIO A0OCTYyNa Npu TPaHCNOPTUPOBKE,
XpaHEeHUM Unu aKcnnyataumm MoxeTt ObiTb onnombuposaH kopnyc Bl
yepes NpoyLWMHbl Ha cybbnoke obpaboTkn gaHHbIX U Brioke KoOMMyTa-
uunun.
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2. NICNOJIb3OBAHUE MO HASHAYEHUIO

2.1. AkcnnyaTaunMoHHbIe OorpaHU4YeHuns
2.1.1. OkcnnyaTaums pacxogomMepa ofmkKHa Npou3BoaMTLCS B YCIOBUSX BO3-

2.1.2.

AeNCTBYOLWMX (haKTOpPOB M NapaMeTpoB KOHTPONMPYEMOW cpenpl, He
NpeBbILLAoLWMX AONYCTUMbIX 3HAYEHWI, OTOBOPEHHbIX B 3KCMyaTaLnoH-
HOW JOKYMEHTaLuMu.

MepBUYHbIA Npeobpa3oBaTenlb MOXeT yCTaHaBNMBaTbLCA B BepTuKarb-
HbI, FOPU3OHTamNbHbIA UM HaKNOHHbLIA Tpybonposoa,.

2.1.3. TouyHasa n HagexHas paboTa pacxogomepa obecnevmBaeTcs npu BbINOS-

2.1.4.

HeHun B MecTe ycTaHoBku I cnegyrowmx ycrnosum:

- AaBIeHVe XnMaKocTu B TpybonpoBoae 1 pexvMbl ero aKcniyaTtaumm uc-

Krno4yarT rasoo6pasoBaHme n/vnun ckonneHue rasa (Bosuyxa);

- Ha Bxoe n Bbixoae NN nmetoTcs NpAMOSIMHENHbIE yHaCTKN COOTBETCTBY-

towen anuHebl ¢ DN, paBHbiM DN n3amepuTenbHoro yvactka. lNpsamonu-
HEeNHbIE y4aCTKN He OOSMKHbI coaepXXaTb YCTPONCTB UIN 9NIEMEHTOB KOH-
CTPYKUUK, BbI3bIBAKOLLNX UBMEHEHUE CTPYKTYPbl MOTOKA XUOKOCTMU;
BHYTpeHHMI 06bem LY B npouecce paboTbl 4OMKEH ObiTb BECb 3aMnon-
HEH XXNOKOCTbIO.

PekomeHgaumm no BblIbopy MecTa yCTaHOBKM M NpaBuna MOHTaxa

(BemMoHTaxa) pacxogomMepa W3foXeHbl B OOKymMeHTe «Pacxogomep-
cyeTuunk ynotpassykoson «B3JIET MP». UcnonHenuns YPCB-5xx 4. UH-
CTPyKuuns no moHTaxy» B12.00-00.00 M.
Tun n coctaB KOHTPONMPYEMOW XUAKOCTU (Hanuyme n KOHUEHTpauus
B3BeCeWN, MOCTOPOHHUX XNOKOCTEN U T.M.), PEXUM paboTbl U COCTOSAHME
TpybonpoBoaa He AOMKHbI MPUBOAUTL K NOSIBNIEHUIO KOPPO3UK U/Un OT-
NOXEHUN, BANAKOLWMX Ha paboToCnoCOBHOCTbL M MEeTposiormyeckme xa-
pPaKTEPUCTUKM pacxogomepa.

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

oTBETCTBUM C TpeboBaHuAMM rmaebl 1.7 «[MpaBun ycTponcTea anekTpo-
YCTaHOBOK» B 3aBMCUMOCTM OT HaMNpsiKeHUs NUTaHus U YCrioBUN pasme-
LeHnsa npubopa.

2.1.6. MonHnesawmta obbekTa pasmeLleHns npudopa, BbINOSIHEHHAsS B COOT-

BeTCTBUN C «HCTpyKLUMEN NO YCTPOMCTBY MOSHME3AWMUTbl 34aHUN, CO-
OPY>XEHUM N NPOMbILLAEHHBIX KOMMYHUKauun» CO 153-34.21.122-2003,
CHWXaeT BEPOSATHOCTb BbIxoga npubopa u3 CTposi Npy Hanuynm MosiHue-
BbIX pa3psigoB.

Ansa 3aWwunTbl NMMHWIA CBA3K 1 3NEKTpOoNMTaHus npmbopa oT pa3psaos
MOJSTHWUI peKkoMeHayeTCa NPUMEHEHME crieunanbHbIX YCTPONCTB 3aLluThl,
Hanpumep, ycTponcTso 3awwmtHoe DTR1/24/1500 npomsBoacTea oupMbl
AOQO "Xakenb Poc".

2.1.7. TpeboBaHus K yCrioBUSIM 3KCnnyaTauum U BbIGOpY MecTa MoHTaxa, npu-

BeAEeHHble B HACTOSILLEN SKCNyaTauMoHHOM JOKYMEHTaUMK, YYUTbIBAKOT
HanGonee TUNMYHbIE PaKTOpPbI, BNUSIOLLME Ha paboTy pacxodomepa.

Ha o6bekTe akcnnyatauum MOryT CyLLeCTBOBaTb MIN BO3HUKHYTL B
npouecce ero akcnnyataumu akTopbl, He noaaarolmecs npensapw-
TeNbHOMY MPOrHO3Yy, OLEHKe UM NPoBepKe N KOTopble NPOU3BOANTENb
He MOT y4ecTb npu paspaboTke.

B cnyyae nposiBneHnsi nogo6HbIx hakTopoB crieqyeT YCTpaHUTb MX
WM HaNTM MHOE MECTO 3KCMNyaTauuu, rae AaHHble akTopbl OTCyT-
CTBYIOT UNW HE OKa3blBalOT BMUSAHMSA Ha paboTy nsgenusi.
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2.2. [loaroTtoBKa K paboTte

2.2.1. Mepbl 6e3onacHocTH

2.2.1.1.

K paboTe c pacxogomepoM JonyckaeTcs obcnyxuBatowwmii nepcoHan,
M3y4MBLUMIA SKCMIyaTaUMOHHYO JOKYMEHTALMIO Ha n3genve.

2.2.1.2. TNpwn paboTe ¢ pacxogomMepoM OOMmKHbI cobnogatbesa «lpaBuna TexHu-

YeCKOM 3KchyaTauun 3NEKTPOYCTAaHOBOK notpebutenen» n «MexoT-
pacnesble Nnpasuna no oxpaxe Tpyaa (Mpasuna 6e3onacHOCTN) Npw SKC-
nryataumm 31eKTpoyCTaHOBOKY.

2.2.1.3. lNpwn npoBeaeHnn paboT ¢ pacxogomMepoM onacHbIMu dhakTopamn ABNS-

HOTCA:

Hanpsb>keHne nepeMeHHoro Toka ¢ eNCTBYLWMM 3HavyeHnem ao 264 B
yactotom 50 Nu;

- fasneHue B Tpybonposoge (ao 25 Mrla);
- Temnepatypa paboyen xmngkoctm (o 350 °C);
- Apyrue onacHble hakTopbl, CBA3aHHbIE C Npodunem n cneumpukon oosb-

eKTa, rae aKcnnyaTmpyeTcst pacxodomep.

2.2.1.4. 3anpelaeTtcsa ncnonb3oBaTb MY ¢ BpesHbiMu MNM3A, paccinTaHHbIMU Ha

2.2.15.

2.2.1.6.

AaBneHne MeHbluee, YeM JaBrieHne XUOKocTn B Tpybonposoae.

Mpn paboTe kopnyc Bl gomkeH 6bITb NOACOEANHEH K MarucTpanu 3a-
LLMTHOMO 3a3eMreHus.

B npouecce paboT no MOHTaxy, NyckoHanagke uimM peMoHTYy pacxodo-
Mepa 3anpeLlaeTcs:

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

- NPON3BOAUTL IEMOHTAX 3NIEMEHTOB pacxoJoMepa Ha TpyGonposoae A0

MOSIHOTO CHATUSA OaBfEHMs1 Ha y4vacTke TpybonpoBoga, rge npowusBo-
aaTca paboThl;

- UICNONb30BaTb 3MEKTPONPUBOpPLI U ANEKTPOMHCTPYMEHTHI 6e3 noakntoye-

2.2.1.7.

2.2.2.

HUS MX KOPMYCOB K MarmcTpanu 3allMTHOro 3a3eMrieHusl, a Takke Uc-
Nonb30BaTb NEpPeYnCrieHHblEe YCTPOWCTBA B HEUCNPABHOM COCTOSIHUW.

Mpn oBHapyXeHNN BHELLHMX NOBPEXAEeHU npudopa nnmn ceTeBon npo-
BOOKW crniegyeTt OTKNoUNTb Npnbop OO BbISICHEHUSA CneuuannucToM BO3-
MOXXHOCTM AanbHENLWen aKcnnyatauum.

MoHTax pacxogomepa 1 HacTporka Ha 0bbekTe OOSMKHbI BbINOSTHATLCH
B COOTBETCTBUM C JOKYMEHTOM «PacxogomMep-cyHeTuYnk ynbTpa3ByKOBOWM
«B3JIET MP». WUcnonHeHnna YPCB-5xx u. IHCTpyKUMa no MOHTaxy»
B12.00-00.00 M.

PaboTbl 4OMKHBI NPOM3BOANTLCA COTPYAHUKaMU CrieumManm3npoBaH-
HbIX OpraHusauun, npoweawmmMmm obyyeHne Ha nNpeanpuaTUN-N3roToBu-
Terne v NonyyYnBLUMMU CEPTUAUKAT Ha NPaBo NPOBeAeHUs JaHHOro Buaa
paboT, Nnubo npeacTtaBuTENAMM NPeaNPUATUS-U3rOTOBUTENS.

2.2.3. lpun BBOAE N3OENUS B AKCNyaTauunio 40SMKHO BbITb NPOBEPEHO:

NpaBUibHOCTb MOAKIIOYEHNST pacxogomMepa U B3aMMOOEWCTBYHOLLEro
o6opyaoBaHMs B COOTBETCTBUM C BbIOPaHHON CXEMOW COeaMHEHUs1 U
NOAKIMOYEHUS;

COOTBETCTBME UCMONb3yEMbIX COCTaBHbIX YacTel pacxogomepa v kabe-
nen cBSI3N OAaHHOMY KaHany WU3MepeHusi; Nopsidok onpeneneHus aToro
COOTBETCTBUS YKa3aH B UHCTPYKLIMM MO MOHTaXY;
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- COOTBETCTBME HaNpPsHKEHNA NUTaHUSA pacxogomepa TpebyeMbiM TeXHU-
YeCKMM XapakTepucTMKam;
- NPaBUNbHOCTb 3aaHHbIX PEXNMOB paboTbl BbIXOAOB pacxogomepa.
Kpome Toro, Heob6xoammo yb6eanTbCcsa B COOTBETCTBUN 3HAYEHUI Na-
pamMeTpoB PYyHKLMOHNPOBAHUS, BBEAEHHbIX B NPUOOP, 3HAa4YEHMAM, yKa-
3aHHbIM B nacnopTax pacxogomMepa M nepBuYHbIX NpeobpasoBaTenen,
nmMbOo B NPOTOKOMAX MOHTAXHbIX M MyCKOHaNago4HbIX paborT.
lMocne npoBedeHWst NyckoHanNago4YHbIX paboT Ansa 3aWnThl OT He-
CaHKUMOHUPOBAHHOIO AOCTYNa B MpoLecce aKcnyaTauun MoxeT ObiTb
onnombuposaH kopnyc BIT.
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3. TEXHWYECKOE OBCNYXXUBAHUE

3.1.

BeedeHHbI B 3KCMyaTaumio pacxoqoMep pekoMeHayeTcs noaesepraTb
nepnoanyeckomy OCMOTPY C LieSblo KOHTPOrS:

- paboTOCNoCcoGHOCTU pacxoaoMepa;

- cobnoaeHns YCroBuiA 3KCNyaTauum pacxoaoMepa;

- HANVYUA HaNpSXXeHUs NUTaHUA B 3aJaHHbIX Npeaenax;

- OTCYTCTBMS BHELLHMX NOBPEXOEHUIN COCTaBHbIX YacTel pacxoaomepa;
- HAAEXXHOCTU INEKTPUYECKMUX N MEXAHUYECKUX COEANHEHUN.

Meproan4HOCTL OCMOTPA 3aBUCUT OT YCITOBUI 3KCNNyaTaLmm, HO He
AOMMKHa ObITb pexxe O4HOro pasa B ABE Heaenw.

Pekomengyetcs nepuoauyecku (C nepuogoM B 3aBMCUMOCTM OT
yCIiOBUI 3KCnsyaTaumm) NPpoM3BOANTb OCMOTP U OYUCTKY OT BO3MOXHbIX
OTNOXEHUN, 0OCaLKOB, HAaKUMU BHYTpeHHen nosepxHocTu NI, a Takke ns-
ny4yarLmnx noBepxHocTen BpesHbIx MIA.

3.2. HecobGntogeHve ycrnoBuii akcrfyatauuyM pacxogomMepa, yKasaHHbIX B

3.3.

3.4.

n.n.1.2.7 n 2.1 MOXeT NPUBECTM K OTKa3y Npudopa nnm npeBbILLIEHNIO A0-
NYyCTUMOTrO YPOBHS MOrPELLHOCTU U3MEPEHUN.

BHelHWe noBpexaeHnsa Takke MOryT NpMBeCTU K NPeBbILLEHUIO J0-

NYyCTUMOrO YPOBHS MOrPEeLIHOCTM namepeHui. MNMpn NoSBNEHNN BHELLHNX
noBpeXxaeHnn nagenna nunm kabens nutaHus, cBa3nm Heobxogmmo obpa-
TUTbCA B CEPBUCHBIN LIEHTP U PErMOHarnbHoe NpeacTaBUTENbLCTBO A5
onpeaenieHns BO3MOXHOCTU ero garbHeunLwen aKennyaTaumm.
Hanuune HanpsikeHus NUTaHus pacxogomepa onpeaensieTcs no Hanm-
Ym0 MHAMKaUMK, a paboTocnocoBbHOCTb Npudopa — N0 CoOAEPXKaHUIO NH-
AvKauum Ha gucnnee pacxogomepa. BoaMoxHble HEMCNPaBHOCTU, UHOMW-
uMpyemble pacxofoMepoM, yKasaHbl B YacTu |l HacToswero pykoBoa-
CTBa MO 3KcnnyaTauumm.

B pacxogomepe Takke B CrioOBE COCTOSAHUA OCYLLECTBMASAETCA UHOK-
Kauusa Hanmyus HewTaTHbIX cuTyauui. o HewTaTHOW cuTyauuen no-
HUMaeTcs cobbITME, NPU KOTOPOM OBHapYXMBaETCA HECOOTBETCTBUE U3-
MepsieMbIX MapamMeTpoB METPOSIOrMYECKMM BO3MOXHOCTSAM pacxono-
Mepa Unu nNpm KOTOPOM U3MEPEHNSA CTAHOBATCS HEBO3MOXHbBIMWU BCrea-
CTBME HapYyLUEHUS YCITOBUI U3MEPEHMUSI.

Pacxogomep no Buay UCMNOMHEHUS U C YY4E€TOM YCITOBUI 3KCnnyaTaumm
OTHOCUTCS K U3OennsiM, PEMOHT KOTOPbIX MPOU3BOANTCH Ha cheuunanb-
HbIX NPeanpuUaTUsX, NMBo Ha NPeanpUSATUMN-U3roTOBUTENE.

Ha mecTte akcnnyatauum BbISIBNISIETCA HEUCMPABHOCTb C TOYHOCTbLIO
ao 6noka: B, MBI, YC, NM3A vnu kabensa cBA3W; HEUCNPaBHbLINA 3ne-
MEHT 3aMmeHsAeTcsa Ha ucnpasHbin. Mpu oTkase ogHoro MN3A 3ameHsoTCS
oba NM3A napebl.

BHUMAHMUE! B cny4ae 3ameHbl BIl, [13A, kabenel cessu c
M3A, ycmpolicmea coanacyrouie2o u/unu 6s10ka uckposawumsoi
Heobxodumo onpedenumb U esecmu e npubop 3HavyeHus1 napa-
mempoe dTo, Paon ONI1 KaHasla uaMepeHusi, 8 KOMOPOM rpou3ee-
OdeHa 3amMeHa.
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3.5. OTnpaBka npubopa Anga npoBefeHus NoBepku, NMMbo pemMoHTa OOSKHa
NPOM3BOANTBLCA C NacnopTom npmbopa. B conpoBoanTenbHbIX LOKYMEH-
Tax HeobxoaAnMO yKasbiBaTb MOYTOBbIE PEKBM3UTDI, TENEOH 1 hakc oT-
npaBuUTens, a Takke cnocob n agpec obpaTtHOM AOCTaBKM.

Mpw oTnpaBke B NOBEPKY UNN B PEMOHT Npubopa B komnnekre ¢ NY
N3MepuUTeNbHbIE Yy4aCTKU U U3Ny4valoLmne NoBepxXHOCTU BpesdHbix MOA
AOMMKHbI BbITb OYULLEHBI OT OTIIOXKEHUIN, OCALKOB, HAKUMNKU W T.M.
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4. YIMIAKOBKA, XPAHEHUE U TPAHCINOPTUPOBA-
HUE

4.1. Pacxogomep ynakoBblBaeTCs B UHOMBUAOYanbHYO Tapy Kkateropum KY-2
no MOCT 23170 (Awwuk n3 roppmpoBaHHOro KapToHa, IMbo AepeBAHHbIN
ALMK).

M3meputenbHble y4acTkun u/vnv npucoeanHUTernbHaa apmaTtypa no-
CTaBnsieTca B OTAEIbHOM Tape poccChbinbio Unn B cbope.

4.2. XpaHeHune pacxogomepa OOMKHO OCYLLECTBIIATLCHA B YNaKOBKe U3roTo-
BUTENA B CYXOM OTannBaeMoM MomeLLleHMn B COOTBETCTBUN C Tpebo-
BaHuamu rpynnel 1 no FOCT 15150. B nomelueHnn ana xpaHeHus He
[AOMKHO BbITb TOKONPOBOASLLEN MbINK, NAPOB KUCIOT, LeroYven, a Takke
ra3oB, BbI3blBAOLLMX KOPPO3MIO U paspyLlaoLLMX U30NALMIO.

Pacxogomep He TpebyeT cneumanbHOro TeEXHUYecKoro obcnyxumea-
HUSI NPU XpaHEeHUN.

4.3. PacxogomMmepbl MOryT TPaHCMOPTUPOBATbCA aBTOMOOUMbHBLIM, PEYHbLIM,
Xene3HOAOPOXKHbIM N aBUALMOHHBLIM TPAHCNOPTOM (KpOMe HerepmMmeTu-
3MPOBaHHbIX OTCEKOB) Mpu cOBNI0AEHUN CNeayroLNX YCITOBUNA:

- TPAHCMOPTMPOBKA OCYLLECTBNAETCSA B 3aBOACKOW Tape;

- OTCYTCTBYET NpsAMOe BO3AENCTBMNE BNaru;

- Temnepatypa He BbIXoauT 3a npegenbl oT MuHyc 50 go 50 °C;
- BNaXXHOCTb He npeBbiwaeT 95 % npu TemnepaTtype ao 35 °C;

- Bubpaums B ananasoHe ot 10 go 500 'y c amnnutygon oo 0,35 mm unu
yckopeHuem o 49 m/c?;

- yaapbl CO 3Ha4YeHMeM MUKOBOIo YCcKopeHust Ao 98 m/c?;
- YNOXEHHbIE B TpaHCNopTe U3aenuvs 3akpenneHsl Bo n3bexaHne nageHns
N coygapeHui.
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5. METOOUKA MOBEPKH

Pacxogomepbl «B3JIET MP» npoxogaT nepBuYHYO NOBEPKY NPU Bbl-
nycke n3 NnpoM3BOACTBa, Nepnoandeckme — npu akcnnyataumn. lNosepka
Npon3BOAUTCA B COOTBETCTBMM C HacTOAWENW MeTOOUKOW MOBEpPKM,
ytBepxaeHHon i C1 BHUAP.

Me>xnoBepoyHbIN UHTepBan — 4 roga.

5.1. Onepauuu noBepkun
5.1.1. Npwn npoBegeHUN NOBEPKM LOMKHbI ObITb BbINOSIHEHBI ONEpaumm, yKa3aH-
Hble B Tabn.8.

Ta6bnuua 8
[yHKT Onepauun, NnpoBoaUMbIE NPU
HaumeHoBaHne onepaumﬁ OOKyMeHTa no AaHHOM Buae NMoBEPKN
noBeEpKe nepBnyHada nepunoanyeckas
1. BHewHmn ocmoTp 5.7.1 + +
2. OnpoboBaHue pacxogomMmepa 5.7.2 + +
3. MNMoaTBepxaeHne cooTBETCTBUSA NPO- 57.3 + +
rpaMMHOro obecneyveHus
4. OnpegerneHne norpeLHoCcTn pacxono-
mMepa:
a) Npu NoBepke METOAOM HEMNOCPEACTBEH- 57.4 + +
HOro CIMYEHNS;
6) Npu noBepKe MMUTALMOHHBIM METOAOM: 5.7.5
- onpegerneHve napaMmeTpoB NEPBUYHOIO + -
npeobpasoBartens
- onpegeneHne norpeLwHoCcT BTOPUYHOIO + +
N3MepuTenbLHOro npeobpasoBarens

5.1.2. [JonyckaeTcs NpoBOAUTb MOBEPKY pacxogoMepoB MeTO4OM Hernocpen-
CTBEHHOrO CIIMYEHNSA Ha MOBEPOYHbIX YCTAHOBKaxX UM MMUTALMOHHbLIM
METOAOM.

5.1.3. Mo cornacoaHnio ¢ Iy LJCM PocTtexperynmpoBaHusi NOBEpPKa MOXET
NPOBOAUTLCS MO COKpaLLEHHOW nporpaMmme. [py 3TOM NOrpeLIHoOCTb 13-
MepeHUs OTAENbHbIX MapamMeTpoB MOXET He onpefensiTbCs, 0 Yem ae-
naeTcsi COOTBETCTBYHOLLASA 3annch B CBMAETENLCTBE O MOBEPKE UK nac-
nopTe pacxogomepa.

5.1.4. [JonyckaeTcs noBepka pacxo4oMepoB He B MOSTHOM uana3oHe nacnopT-
HbIX 3HA4YEeHW NapamMeTpoB, a B 3KCMyaTauMoOHHOM AMana3oHe, B pabo-
4YMX YCNOBUSX IKCNyaTaunm.

5.2. CpeacTtBa NoBepKu
5.2.1. lpu npoBeaeHUn NOBEPKN NPUMEHSIOTCA cregytollee obopygoBaHue:
1) cpencTBa N3aMepeHun U KOHTPONS:

- yCTaHOBKa NOBEpOYHas Ans noBepkn MeTogom nsamepeHmsi obbema (pac-
Xoa unm macchbl) ¢ npeaenoMm OTHOCUTENBbHOW NOrpeLuHoCcTn He BGonee
1/3 npepena gonyckaeMom OTHOCUTENbHOM MOrPEeLIHOCTU pacxogome-
POB;

- komnriekc nosepoyHbin «B3JET KIMA» B64.00-00.00 TY;
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2

5.2.2

5.2.3.

5.3.

5.4.

54.1

5.4.2.

- BonbTMmeTp B7-53/1 YILIAN.411182.003 TY, OCHOBHasi NOrpeLHoCTb n3-
MepEeHUs Cunbl Toka, + 10,15 + 0,01 In/Ix | %, rae In, Ix — npegen  m3Mme-
PEHNS N U3MepsieMoe 3HavYeHue Cunbl ToKa, Unu MunnauamnepmeTp
kn.0,5;

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

- cekyHaomep;

- WwraHreHumpkynb WL-M-500-0,1 TOCT 166, ocCHOBHasA NOrpeLHoOCTb 13-
MepeHus + 0,1 mm;

- pynetka 3INK2-10AHT-1 TOCT 7502, ueHa genenusa 1 mwm;

- TonwuHomep ynbTpassykoBon «B3J1IET 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-
rpeLIHocTb He Gonee 5

- MaHomeTp, Kn. 0,4;

- repmomeTp NOCT 13646.

) BCrioMoraternbHble yCTPONCTBA:

- npucnocobneHne anga onpeaeneHns CKOpoCTU yrbTpasByka B XNOKOCTU
B10.63-00.00 TY, anuHa akyctndeckon 6a3bl (100 + 0,1) mm;

- ckoba NOCT 11098, ananasoH namepeHus ot 50 go 1650 mm;

- ocunnnorpadg C1-96 2.044.011 TY;

- IBM coBMeCTMMbIN NepcoHasnbHbIN KOMMNbIOTEP.

. Jonyckaetcsa npumMeHeHwe ppyroro obopyaosaHus, npubopos U
YCTPOWCTB, XapaKTEePUCTMKM KOTOPbLIX HE YCTYNakT XapaKTepucTukam
obopynoBaHus 1 npubopos, npusefeHHbIX B N.5.2.1. INpn otcyTcTBUN
obopynoBaHust 1 NPUBOPOB C XapakTeEPUCTUKAMU, HE YCTYNatoLWNUMN yKa-
3aHHbIM, No cornacoBaHuto ¢ 'Y LICM PocTexperynupoBaHus, BbINos-
HAIOLMM NOBEPKY, AOnyckaeTcss npumMmeHeHne obopyaoBaHusa u npmbo-
POB C XapaKTepucTmkamm, OCTaTOYHbIMUM 4115 NONYyYeHUs 4OCTOBEPHOIO
peayrnbTata NOBEPKM.
Bce cpeactea nsmepeHust 40MKHbI ObITb NOBEPEHBI U UMETb OENCTBYHO-
lumMe cBMaeTenbLCcTBa O NOBEPKE, OTMETKM O MOBEPKE B MacnopTax unu
OTTUCKMN NOBEPUTESTbHBIX KITENM.
TpeboBaHus K KBanudukaumm nosepureneun

K npoBeaeHuto nsamepeHui npu nosepke n obpaboTtke pesynbTaToB
N3MepeHnn OoNyckalwTCsa nuua, aTTecToBaHHble B KayecTBe MNoBepu-
Tens, U3yymBLUME IKCMyaTaLMOHHYIO AOKYMEHTaLUMIO Ha pacxogoMepbl
N CpeacTBa UX NOBEPKN, UMEKOLLME OMbIT NOBEPKN CPELCTB U3MEepPeHUin
pacxoga, o6bema XUOKOCTU, a Takke npowewme MHCTPYKTaX no Tex-
HWKe 6e30MacHOCTM B YCTAHOBIIEHHOM NOPSIAKE.
TpeboBaHus 6e3onacHocTn

. Mpn npoBeaeHUN NoBepkn JOMKHbI cobntogatbcsa TpeboBaHusa 6esonac-
HOCTU B cooTBeTcTBUM C «[lpaBunamm TEXHUYECKOW 3IKchnnyaTauum
3MNeKTPOYyCTaHOBOK NoTpebutenammn» n «MexoTpacneBbiMy npaBunamm
no oxpaHe Tpyaa (Mpasuna 6e3onacHOCTM) NpuY AKCNyaTaunmn anNeKkTpo-
YyCTaHOBOKY.

Mpu paboTe ¢ namepuTenbHbIMU NpUbopamMm 1 BCroMmoratenbHbIM 060-
pyooOBaHWEM AOMKHbI cobntogatbes TpeboBaHus 6e3onacHOCTH, OroBo-
PEHHbIE B COOTBETCTBYIOLLUMX TEXHUYECKNX ONUCAHUAX U PYKOBOACTBAX
no aKcnnyaTaumMm npuMeHsieMbiX NpMbopos.
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5.5. YcnoBusi npoBeAeHUs NOBEPKU

Mpun npoBeaeHMN NOBEPKM OOIMKHBLI BblTb COBMOAEHbI crieayroLLme
YCroBWSi:

- TemnepaTtypa okpyxatowiero sosgyxa ot 15 go 30 °C;
- Temnepartypa xuagkoctn ot 5 go 40 °C;

- OTHOCUTEeNbHaga BnaxHocTb Bo3ayxa ot 30 go 80 %;

- aTMochepHoe aasnenune ot 86,0 go 106,7 klMa.

NMPUMEYAHWE. [donyckaeTcs BbINOMHEHWE MOBepku B paboumx
YCNoBUSAX 3KCNsyataumm pacxogomMepoB npu cobnogeHnn TpeboBaHni
K YCIOBUSAM 3KCMyaTauumn noBepoyHoro obopyaoBaHus.

[Ana obecnevyeHnsi BOBMOXHOCTU BbINOSIHEHUS MOBEPKM Ha MecTe
3KcnnyaTauumn pacxogomMmepa MOHTaxX y3na yydeta JOSDKEH BbIMOMHATLCA
¢ 6arinacHbiM TpybonpoBoaoM.

5.6. MogrotoBKa K NpoBeAeHUI0 NOBEPKU

5.6.1.

I'Iepe,q npoeegeHmnem rnoBepKnN OOJTKHbI ObITb BbIMNOSTHEHbI cneagywune
noarotoBuTerbHbIE pa6OTbIZ

npoBepKka HanuMyunsa nNoBepoYHoro obopyaoBaHWst M BCMOMOraTesnbHbIX
YCTPOMWCTB (NpMcnocobneHunn), nepeuncneHHbix B n.5.2;

npoBepka Hanuuus AenCcTBYHOLMX CBUAETENLCTB (OTMETOK) O NMOBEpKe
NCMONb3yeMbIX CPEACTB U3MEPEHUN;

nposepka cobnioaeHns ycnosuin n.5.5;

- NpOBEpKa HanMunsi Ha pacxogoMepe STUKETKN C TOBapHbLIM 3HAKOM W3ro-

ToBuTensa — pupmbl « B3JTET »;

npoBepKa Hanuyna nacnopTa Ha NoBepAeMbIN pacxogoMep U COOTBET-
CTBUSA KOMMMEKTHOCTM U MapKMPOBKM pacxogomepa, ykasaHHbIM B nac-
nopre;

noaroTtoBka Kk pabote noBepsemMoro pacxogomepa, CpeacTB U3MepeHun
1 BCNOMOraTesibHbIX YCTPOUCTB, BXOAALLMX B COCTaB NOBEPOYHOro 060-
py4OBaHWSA, B COOTBETCTBUM C UX IKCMyaTaLMOHHON JOKYMEHTaUMEN.

5.6.2. lNepepn npoBeaeHnem onpoboBaHUsA 1 NOBEPKM COBMpaeTcsa cxema B CO-

oTeBeTcTBMU C puc.l.1 (ana noBepkn MeTogoM HENOCPEACTBEHHOIO Chun-
yeHus) unum puc.l.2 (ans NoBepKn MMUTaALMOHHBIM MeTogoM) Mpunoxe-
Hus I

3HauveHus napameTpoB [, HeobxoanMbIX ANsi NOBEPKM METOLOM
HenocpeaCTBEHHOro CrMYeHNd, cogepxaTca B nacnopTte Ha [MI1.

5.7. NMpoBeneHne NoBepKu
5.7.1. BHewWHnn ocMoTp

Mpy NpoBedEeHUN BHELLUHEro OCMOTpa AOIMKHO GbiTb YCTaHOBMNEHO
COOTBETCTBME BHELUHEro BMaa pacxodomepa cregytowumm Tpebosa-
HUSAM:

- Ha pacxogomMepe O0JTKeEH ObITb YKa3aH 3aBOCKON HOMEP;

Ha pacxodoMepe He OOSMKHO ObiTb MexXaHUYecKux NoBpexaeHun un ge-
hEKTOB MOKPLITUIA, NPENSATCTBYIOLINX YTEHUIO HaAMNUCER N CHATUIO OT-
CYETOB MO MHANKATOPY.

Mo pesynbTaTam OocMOTpa OenaeTcss OTMETKa O COOTBETCTBMM B
npoTokone (Mpunoxexwne IN).
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5.7.2. OnpoboBaHue pacxogomepa

OnpoGoBaHne BbINOMHAETCA C Lenbio yCTaHoBMeHust paboTocno-
cobHocTn pacxogomepa. OnpoboBaHue gonyckaeTca npoBoauTb 6e3
NPUCYTCTBUSA NOBEPUTENS.

OnpoboBaHne pacxogomepa NpoM3BOAUTCS METOOOM Mpornycka
XMOKOCTN Ha NMOBEPOYHOM YCTAHOBKE UNN MMWUTALMOHHBIM METOAOM C
nomoLbo koMmnnekca nosepoyHoro «B3JTET KMNx.

M3meHsas pacxon, NpoBepuTb Hanuuve MHAMKaLMM n3MmepsieMblxX U
KOHTPONMpYeMbIX NapaMeTpoB Ha MHAMKATope pacxogomepa (npu ero
Hanu4uu), Hannyme KOMMYHUKaUNOHHOM cBA3Kn no RS-BbIxoay ¢ nepco-
HanbHbIM KOMMNbIOTEPOM, HanMyne CUrHanoB Ha MH(OPMALNOHHBLIX Bbl-
xofax.

Mo pesynbTatam onpoboBaHUA AenaeTcsa oTMeTKa O COOTBETCTBUM
B npoTtokone (Mpunoxenune IN).

5.7.3. MNoaTBepxaeHne COOTBETCTBMS NporpamMmmMHOro obecneyeHus

Onepauus «MNoaTBepxaeHne COOTBETCTBUSA NporpaMMHoOro obecne-
YeHUsI» BKIOYaET:

- onpegeneHne MAEHTUPUKALMOHHOIO HaMMEHOBaHWUS MporpamMmm-
HOro obecnevyeHus;

- onpepeneHne Homepa Bepcuu (MOEHTUMKALMOHHOMO Homepa)
nporpaMmmHoro obecneveHus;

- onpegeneHne undpoBoro nageHtTudmkaTopa (KOHTPObHOM CyMMBbI
MCNOSHAEMOro Koa) nporpaMMHOro obecneyeHus.

MpoussoguTcs BKNOYeHWe pacxogomepa. lNocne nogayn nutTaHus
BCTpoeHHOe nporpammHoe obecrneyeHue (M10) pacxogomepa BbINON-
HAeT psag caMoanmarHOCTUYECKUX MPOBEPOK, B TOM YMCE MPOBEPKY Lie-
NOCTHOCTU KOHPUTYPALMOHHBIX AaHHbIX N HEM3MEHHOCTM UCNOSTHAEMOTO
KoAa, nyTem pacyeTta un nybnukaumm KOHTPOSITbHOW CYMMbI.

Mpn aTOM Ha nHAMKaTope pacxogomepa (MM Ha NOAKMIOYEHHOM K
MHTEpPENCHOMY BbIXOAY pacxogomMepa KommnbioTepe) byayT oTpa-
XaTbCs cnegylowmne gaHHble:

- ngeHTMdmrKaumoHHoe HanmeHoBaHue [MO;

- Homep Bepcun (ngeHTUduKaLmMoHHbI Homep) MO;

- UndppoBon naeHTngUKaTop (KoHTponsHas cymma) No.

PesynbTat nogTBepXaeHUs COOTBETCTBUSA NporpammHoro obecne-
YEHUs cYMTaeTCs NONOXUTENbHBIM, ECNN MOMYyYeHHbIE nAeHTUdMKaLm-
OHHble gaHHble 10 CU (ngeHTuduKaLmMoHHOEe HanMeHoBaHue, HOMepP
Bepcun (MOeHTUUKALMOHHBLIA HOMEpP) U UMpoBON MAEHTUDUKATOP)
COOTBETCTBYIOT NOEHTUUKALMOHHBIM AaHHbLIM, YKa3aHHbIM B ONMCaHNN
TMna cpeacTBa U3MEpPEHUN.

Mo pesynbTaTam nNoATBEPXKOEHUS COOTBETCTBUSA NPOrpamMMHOro
obecneyeHunsa genaeTcs OTMETKa O COOTBETCTBUM B npoTokone ([Mpuno-
xeHue IN).

5.7.4. OnpeneneHne OTHOCUTENBHOW MOrPELLUHOCTN pacxogoMepa MeTOAOM
HenocpeaCcTBEHHONO CINYEHMS

OnpepneneHne OTHOCUTENBLHOM MOrPEeLIHOCTN pacxogomepa npu ns-
MepeHun obbema (cpegHero 06bEMHOrO pacxoda) XUAKOCTM Ha noBe-
POYHOM yCTaHOBKE NpoBOAUTCA NMpu 3HadveHusax pacxoga — 0,05-Quaus,
0,1-Quavs, 0,5-Qraus (pacxon yctaHaBnueaeTcs ¢ gonyckom + 10 %).
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5.7.41.

Quave ONpegendeTcs no gopmyne:
QHaVl6 = 2,83-10'3-V-DN2, M3/‘-I,

raoe v = 10,6 m/c;

DN — anameTp ycnosHoro npoxoga M, mm.

OTHOCcUTENbHas MOrpeLHOCTb OnpenensdeTcs CpaBHEHMEM [LeW-

CTBUTENbHOrO 3HayeHns obvema Vo (CcpegHero o6bEMHOro pacxopa
Qvo cp) M 3HaYeHusa obbema Vu (cpeaHero obbemHoro pacxoga Qw), ns-
MEPEHHOro pacxogoMepPOM.
Mpn noBepke cnocobom namepeHnsa obbema B Ka4ecTBe AENCTBUTENb-
HOro 3Ha4yeHusi ob6bema Vo UCNonb3yeTcsl 3Ha4YeHne obbema XKnaKocTu,
HabpaHHOro B 06beMHY0 MeEPY NOBEPOYHOWN YCTAHOBKN, UM NOKa3aHWs
obpasuyoBoro cyetymka. [encTBuTenbHOE 3HaYeHue cpeaHero obbvem-
Horo pacxoga Qvo cp ONpeaenseTca no oopmyne:

Quocp ===, (5.1)

rae Qwo cp — OEUCTBUTENbHOE 3Ha4YeHWe cpeaHero obbeMHOro pac-
xoga, M3/y;

Vo — AeiCcTBUTENBHOE 3Ha4YeHne obbema, M3

Tu — Bpems namepeHus, u.

5.7.4.2. Mpu noBepke crocobom 3MepPeHnNsi pacxoaa AeNCTBUTENbHbIE 3HAYEHNS

pacxofa n obbema onpeaensTcs pacyeTHbIM NyTeM:

ZQvoj
Qvocp == ) (52)

n

Vo :QvochTm' (53)

rae Qwo cp — OENCTBUTENbHOE 3Ha4yeHWe cpegHero obbemMHOro pac-
xoga, M3/y;

Vo — AencTeuTenbHoe 3Ha4yeHme obbema, mM3;

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

n > 11 — KONMYECTBO OTCYETOB 3a UHTEpBan BpeMeHU Tu.

5.7.4.3. Tpwn noBepke cnocobom namepeHns Maccbl Ans onpeaeneHnss AeNCcTBu-

TENbHOro 3HAYeHMs1 MaCcChl XXMAKOCTM Ha NMOBEPOYHbIX YCTaHOBKAaX C Be-
COBbIM YCTPOWCTBOM MOSb3YHTCSA NOKa3aHUsIMM BECOBOIO YCTPOWCTBA.

[enicTButencHoe 3HayeHne obbema npu 3TOM onpefensieTcs no
dopmyne:

Vo=— (5.4)
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rae Vo— OEACTBUTENBHOE 3HadYeHne obbema, M3;

Mo — AENCTBUTENBbHOE 3HaYeHME MacChl U3MEPSIEMON XXUOKOCTMU, Kr;

p — NMOTHOCTb XMUAKOCTU, Kr/MS.

lMepen Havyanom MNOBEPKM Ha MOBEPOYHOW YCTaHOBKE C BECOBbIM
YCTPOMCTBOM HeobxoOuMMO onpenesniutb No KOHTPOSIbHOMY MaHOMETpY
AaBreHne XUAKOCTH, a N0 TeEpMOMETPY — TemnepaTtypy B Tpybonposoge
NnoBepPOYHON YyCTaHOBKU. Ha OCHOBaHWN U3MEPEHHbIX 3Ha4YeHUn Temne-
patypbl 1 gaBneHus no tabnuuam MCCCL 98-2000 «Boga. YaenbHbin
obbvem un asHTanbnmsa npu Temnepatypax 0..1000 °C u paeBneHusax
0,001...1000 MlMa» onpegenaeTcsa NIIOTHOCTb MOBEPOYHOM XUOKOCTW.

[encTButensHoe 3HayeHue cpeaHero o6beMHOro pacxoga paccym-
TbiBaeTcd no popmyne (5.1).
5.7.4.4.0na cHATUA pe3ynbTaToB W3MeEpeHWs obbema C uHaukaTopa MU
RS-BbIxoga pacxofoMepa BbINOMHAKTCA creayrowue npoueaypbl. Ha
nHOMKaTope pacxogomepa v NoakmvYeHHOM K RS-Bbixody nepcoHarsb-
HOM KOMMbIOTEPE YCTaHaBNNMBAETCHA PEXUM BblBOJA HA 3KpaH nosepsie-
Moro napametTpa. [lepeq KaxgblM M3MepeHueM MNpou3BOOUTCHA peru-
CTpauusi HayanbHOro 3HavyeHusi oobema Vi (M3), 3apermcTpupoBaHHOrO
pacxogomepoM. [locne nponycka xugkoctn yepes NN B gaHHOW nose-
POYHOI TOYKE PErncTpupyeTcs KoHevyHoe 3HavyeHne obbema Vi (M3). Mo
Pa3HOCTWN MOKa3aHUN pacCcYUTbIBAETCH U3MEpPEeHHOe 3HavyeHne obbema
XWOKOCTU:

VVI :VK _VH' (5.5)

roe Vu — namMepeHHoe 3HadyeHne obbema, M2,

Mpw pernctpaumm nokasaHum ¢ RS-Bbixoga n nHamMkatopa Heobxo-
ANMO NpU OOHOM U3MEPEHUM NPOMNyCKaTb Yepes pacxogoMepbl Takoe KO-
NNYECTBO XMAKOCTU, YTOObI HabupaTb He meHee 500 eanHuL, MnagLero
paspsga ycTpoucTBa MHOMKaAUMN NPpU peKoMeHOyeMOM BPEMEHU U3Me-
peHnsa He meHee 200 cek.

Mpn HEBO3MOXXHOCTW BbIMNOMHATL NOBEPKY C OCTAaHOBKOMW MOTOKa B
TpybonpoBoae, a Takke A5 COKpaleHUs BpEMEHU MOBEPKU A0MnycKa-
€TCS BbINONHATL ONpeAeneHne OTHOCUTENBHOW NOrPELLUHOCTU pacxono-
Mepa TONbKO MO MMMNYFbCHOMY BbIXO4Y.

Mo umnynbCHOMY BbIXxo4y 3HayYeHue obbema, N3MEepPEHHOE pacxo-
AOMepoM, onpegendeTcss No MnokasaHMsIM 4YacToToMepa, MOAKMHYEH-
HOro K COOTBETCTBYHOLLEMY BbIXo4y pacxogomepa. [lepea Hayanom ms-
MEpPEHNA YaCTOTOMEP YCTaHaBMMBAETCS B PEXUM cYETa UMMYNbCOB U
obHynseTca. Mo ctapToBOMY curHanmy uMnynbCbl C BbIXO4A pacxomo-
Mepa HayMHaloT NOCTyNaTh Ha BXO4 YacToToMepa.

Konnyecteo xupakoctn Vu (M3), npowenwen yepes npeobpasoea-
Tenb pacxoga, onpeaensercsa no oopmyne:

V, =NxK,, (5.6)

rae N — KonMyecTBO UMMYNbCOB, NOACYMTAHHOE YaCTOTOMEPOM;
Ku — BEC MMMYrbCca MMMNYILCHOIO Bbixoda pacxogomepa, M3/vmn.

MuHuManbHO HeobxoanMbIN OOBEM XMAKOCTU, MPOMYCKAEMON Ye-
pes3 pacxogoMep npuv 04HOM U3MEPEHUM, NPU perucTpaumm nokasaHun c
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MMMNYNbCHOIO BbIXOA4a AO0SMKEH OblTb TakMm, YTOObl HabpaTb He MeHee
500 numnynecos.

M3mepeHHbIn cpeaHnin 06 bEMHbIN pacxod XUOKOCTU, npoLlleLlen
Yyepes pacxogomep, onpeaenseTca no popmyne:

\Y/

va cp -I-VI ) (5.7)

n

rae Qw cp— M3MEepPEeHHOEe 3Ha4YeHne cpeaHero oGbeMHOro pacxoaa, M3/y;
Vu — U3sMepeHHoe 3HayeHne obbema, M3,
Tu— Bpems nsamepeHus, u.

Mpu cbeme MHMpOpMaLMM C TOKOBOIrO BbiIXO4a UM3MEPEHHOEe 3Hauye-
HVMe cpeaHero o6beMHOro pacxofa paccuuTbiBaeTcs no opmyne

I, —1
va cp :w‘(QBI‘I_QHI‘I)—i_QHH ) (5.8)

IMaKC - IMI/IH

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

Iv — BBIXOQHOW TOKOBLIWM CUrHan pacxogomepa, MA;

lmm — MMHMMaNbHOE 3HAYeHWe TOKa AuanasoHa paboTbl TOKOBOro
BbIXOAa pacxogomepa, MA;

Ivakc — MaKCMMarnbHOE 3Ha4YeHne Toka AuanasoHa paboTbl TOKOBOro
BbIXOAa pacxogomepa, MA;

Qen — BEPXHUN Npefern u3MepeHuss cpegHero ob6beMHoro pacxona
pacxogomepa, M3/y;

Qun — HWXHUIA Npefen nsMmepeHna cpegHero obbLemMHoOro pacxona
pacxogomepa, M3/4.

M3mepeHns Nnpon3BOAATCA HE MEHee TpeX pa3 B Kaxkaon noBepoy-
HOWM TOuKe.

5.7.4.5. OnpegeneHne OTHOCUTENBHOM NOrPELLUHOCTM pacxogomepa npu namepe-
HUK 0ObeMa XMAKOCTU BbINOMHAETCS No oopmyrne:

_ vmi — voi

Vi

o) x100%, (5.9)

oi

roe ovi — OTHOCUTESNbHAs! MOrpeLHOCTb pacxogomMepa npu naMepeHun
obbema B i-TOM NOBEPOYHON TOUKe, Y;

Vui — U3MepeHHoe 3HavyeHne o6bemMa B i-ToW NoBEepPOYHON Touke, M3;

Voi — AENCTBUTENBHOE 3Ha4YeHne oObema B i-TOM NOBEPOYHON TOUKE,
M3,

OnpegeneHne OTHOCUTENBHOW NOrPELLUHOCTM pacxogoMepa npu ms-
MEpPEeHUN cpeaHero ob6bLEMHOro pacxoda XMOKOCTU BbINOSHAETCHA MO
dopmyne:

vac i_Qvoc [
gy = 5 ‘ 100 o, (5.10)
vocpi
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roe dquvi — OTHOCUTENbHAsA MOrPELLHOCTb pacxogomepa npu namepeHnm
cpeaHero o6bLeMHOro pacxoaa B i-TO NOBEPOYHON Touke, Y%;

Qwi cpi — UBMEPEHHOE 3HaYeHne cpegHero o6bLEMHOro pacxoga B
i-TO NOBEpPOYHOW ToUKe, M3/Y;

Qvo cpi — AENCTBUTENBHOE 3HAYEHNE cpeaHero o6 bEMHOro pacxoaa
B i-TOV NOBEPOYHON TOYKe, M3/Y.

PesynbTaTbl NOBEPKM CUMTAIOTCH MOSOXUTESbHBIMWU, €CIM MaKCu-
MarnbHble 3HA4YEeHMSA MOrpPeLHOCTN pacxogomepa npu namepeHnn obsb-
emMa unu npu nsmepeHnn cpegHero o6bLEMHOro pacxoja B KaKaow U3
MOBEPOYHbIX TOYEK HE MPEBLILAKT 3HAYEHNIN, YCTAHOBIIEHHbIX B HACTO-
ALLleM pyKoBOACTBE MO 3KCnsyaTauumu.

Mo pe3ynbTaTtam NoBepku AenaeTcs 0TMeTKa O COOTBETCTBUMU B NPO-
Tokone ([MpunoxeHue IN).

Ecnu norpelwHOCTb M3MepeHus BbIXOAUT 3a Npeaenbl HOPMUPOBaH-
HbIX 3HAaYeHWUN, BbINOSTHAETCS KCTUPOBKA pacxogoMepa, Nocrne vero no-
BEpPKa BbIMOMHSETCS NOBTOPHO.

5.7.5. OnpeageneHne OTHOCUTENbHOM MOrPELLHOCTN pacxogomepa MMUTaLMOH-
HbIM METOL40M

OnpepeneHne OTHOCUTESTbHOW NOrPELIHOCTM pacxogomepa umuTa-

LUMOHHBIM MEeTO4O0M MPOM3BOAUTCS B ABa dTana:

- onpeaeneHne napaMeTpoB NepBUYHOIO NpeobpasoBaTens pacxoaa;

- onpegerieHMe NorpeLHoCcTU BTOPUYHOIO U3MepUTeSibHOro npeobpaso-
BaTens pacxogomepa npu namMepeHumn cpegHero o6bLeMHOro pacxoga u

obbema XnagkocTu npu noMoLum nosepoyHoro komnnekca «B3NET KIMA»
B64.00-00.00.
5.7.5.1. OnpeaeneHve napameTpoB NepBUYHOro NpeobpasoBaTens pacxoaa
MapameTpbl nepsBuyHOro npeobpasoBatens pacxoga onpenens-
t0TCS MPM BbIMyCKe M3 NPOM3BOACTBA UMW MNP BbINOSTHEHUN €0 MOHTaXa
B COOTBETCTBUMN C AOKYMEHTOM «Pacxogomep-cyeTynk ynbTpasBykoBOWM
«B3JIET MP». WUcnonHeHna YPCB-5xx u. VIHCTpYKUMA MO MOHTaxy»
B12.00-00.00 M. CobniogeHne TpeboBaHUA MHCTPYKLUKN NO MOHTaXy
obecneunBaeT BbINOSIHEHNE M3MEPEHUIN pacxona n obbema ¢ norpeLu-
HOCTSIMW, HOPMUPOBaHHbLIMW B PYKOBOACTBE MO 3KCMslyatauumn Ha pacxo-
aomep.
5.7.5.2. OnpegeneHne NOrpeLHoOCTM BTOPUYHOIO M3MEPUTENBHOIO nNpeobpaso-
BaTens pacxogomepa
5.7.5.2.1. Onpegenenune norpewHoctn Bl npn namepeHnn pacxona
Pacxogomep nepesoautcs B pexum «[MTOBEPKAY.
K BTOprMYyHOMY npeobpasoBaTtento pacxogoMepa nogkndaercs
YacTOTOMEP, C MOMOLLLIO KOTOPOro U3MepSAETCs YacToTa (Nepuoa) wrat-
HOro KBapLeBOro reHepatopa onopHou Yactotbl (40 MI'y) pacxogomepa.
[MonyyeHHoe 3Ha4YeHMe YacTOThbl 3aHOCUTCA B NacnopT U BBOAUTCSA B pac-
xogomep.
OTanoHHOEe 3HayeHue pacxofa MMUTUPYETCH pPacxogoMepoM C
NMOMOLLbHO BPEMEHHOW 3a4epPXXKM 30HAMNPYHOLLEro uMmnyrnbsca, opmumpye-
Mou 13 N-ro konmyecTsa NepuoaoB cUrHana ornopHOro KBapLEeBOoro reHe-
paTopa pacxogomepa. Yucno N onpegensieTca 3Ha4eHNneM NMUTUpye-
MOro pacxopa.
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OnpepeneHne oTHocuTenbHOW norpelHocTu Bl nposoanTtcs npu
3HaveHusax pacxoga 0,05-Quaus, 0,1-Qnaus, 0,5-Qnans, Quaus, rae Quaus =
250 m3/4. Pacxop ycTtaHaBnmBaeTcs ¢ gonyckom + 20 %.

[MoBepoyHble 3Ha4yeHUs pacxoja ycTaHaBnmMBalTCA MocrnegoBa-
TenbHo. Bpems nameperHnsa — He meHee100 cekyHA. Ona kaxgon TOYKK
He MeHee 3 pa3 CHMMalTCA YCTaHOBUBLUMECS MOKa3aHWUs pacxogomMepa
C MH(POPMAaLMOHHBIX BbIXOAOB (B TOM 4MUCMe C UMHOMKaTopa pacxono-
mepa).

AbcontoTHaa norpewHocTb Bl npu namepeHnn pacxoga BblYUCns-
eTcsa no popmyne:

AQij :Qij -Q.i, (5.11)

rae AQij — abcontoTHas norpelHocTb Bl B i-Ton NoBepOYHOM TOYKE Npu
j-TOM namepeHumn, m3/y;

Qij — NokasaHuna pacxogomepa B i-TOM NOBEPOYHOM TOYKE NpU j-TOM
nsmepeHuu, m3/y;

Qoi — 9TanoHHoe 3HaYyeHne pacxoza B i-ToW MOBEPOYHOM TOUKe, M3/Y.

CwmelLeHne Hyns onpegensieTca no popmyne:

> (2xAQ, +AQ,)
H=1

, 5.12
3xn ( )

raoe H — cmewleHue Hyns, m3/y;

AQ1j, AQ2j — 3HaYeHNa aBCONOTHbBIX MNOrpPeLLHOCTEN U3MEPEHUS pac-
xo4a B 1-oM 1 2-0M NOBEPOYHbIX TOYKAX COOTBETCTBEHHO NPU j-TOM W3-
MEpPEHUN;

N — KONIMYECTBO U3MEPEHMI.

OTHocuTenbHas norpewHocTb Bl BbluncngeTca no goopmyne:

AQ, —H
T

x100 %. (5.13)

oi

PesynbTaTbl NOBEPKM CUMTAKOTCH MOSIOXKUTENbHBIMW, €CIU MaKCu-
MarbHbl€ 3HA4YEHNSA NOrPELUHOCTM pacxogoMepa B KaXgon 13 noBepoy-
HbIX TOYEK He npeBbIWwatoT 3HaveHnd + 0,25 %.
5.7.5.2.2. Onpegenenue norpewHoctn Bl npu namepennn obbema

Heobxoanmo 3aHeCTU 3HaYeHWe CMeLLEeHUs Hyns, onpeerieHHoe
BblLLE.

Mpn nomoLwn BpeMeHHOM 3aJepXXKU 30HAUPYHOLLEero MMMynbCa,
dopMupyemon n3 nepmogoB cUrHana onopHOro KBapLueBoro reHepatopa
pacxogomepa, YyCTaHaBnmMBaeTcs Haumbonbluee 3HayeHue pacxona
(250 M3/4), 3aTeM OBOHYNATCA 3HaYeHUs cyeTynka obbema pacxomdo-
Mepa 1 pacxogomMep nepeBoauTCs B pexum namepeHus. Nponssogutca
HakonneHne obbéma. NpoaoMKUTENBHOCTL U3MEPEHUS — HE MEHee
100 cekyHa. lNokasaHna pacxogomMepa CHMMaKTCS HE MEHEE Tpex pas.

OTHocuTenbHasa norpewHocTb Bl npu namepeHun obbema BblunC-
ngetcsa no gopmyne:

\VASRVA
5, =, *100%, (5.14)

Vi
oj
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roe ovi — oTHocuTenbHasa norpewHocTs Bl npu j-Tom namepenunn, %;
Vj — nokasaHusi pacxogomepa npu j-ToM u3amMepeHun, m3;
Voj — 9TanoHHoe 3HayeHne obbema npu j-Tom namepeHmn, ms.
PesynbTatbl NOBEPKM CUMTAKOTCA MNOSNIOXKUTESTbHBIMU, €CIIM MaKCu-
MarnbHble 3Ha4YeHNsd NOrpeLlHOCTU pacxogomMepa npu KaxgoMm namepe-
HUM He npeBbIwakT 3HaYeHnsa = 0,25 %.
PesynbTaTtbl NOBEPKM 3aHOCATCA B MPOTOKOS, popmMa KOTOPOro npu-
BefeHa B lNpunoxeHun I
5.8. ObopmneHune pe3ynbTaToB MNOBEPKU
5.8.1. lpn nonoxutenbHbIX pesdynbTaTtax NoBepKU AenaeTcsd 3anucb B nac-
nopTe pacxogomepa, 3aBepeHHas MNoAMuUCbio MOBEpUTENa C HaHece-
HMeM NOBEPUTESILHOIO Krernma, Unu opopmMIisieTca CBUAETESNbLCTBO O MNo-
BEpKe, Nnocre 4Yero pacxogomep A0MnyckaeTcs K SKcnnyaTtauum ¢ HopMu-
POBaHHOW NOrPEeLUHOCTLIO.
5.8.2. B cnyyae oTpuuaTtenbHbIX pe3yribTaToB NePBMYHON MOBEPKU pacxono-
Mep BO3BpaLLlaeTcs B MPOM3BOACTBO Ha AopaboTky, nocre vyero nogne-
XXUT NOBTOPHOM NOBEPKE.
5.8.3. B cnyyae oTpuuaTtenbHbIX pe3ynbTaToB NepUoanyeckon NoBepKn pacxo-
aomep bpakyeTcs, a Knemmo racuTcs.

6. YTUITN3ALUUA

Pacxogomepbl «B3JIET MP» ncnonHenms YPCB-5xx U He cogepxaT
BELLLECTB M KOMMOHEHTOB, NPEACTaBNAIOLWMNX ONACHOCTb ANsl 300P0Bbs
nogen n okpyxarowen cpebl B npouecce akcnnyatauum, XxpaHeHust u
TPaHCNOPTUPOBAHUSA, a TakkKe MOCe OKOHYaHUs cpoka Ccnyxbbl. YTunum-
3auma pacxogomepa OCyLEeCTBSETCA OTAESNbHO MO rpynnam maTtepua-
NOB: NSIACTMAacCOBbIE U PE3NHOBbLIE 3NIEMEHTbI, NNaTbl C 3NIEKTPOHHBIMU
KOMMOHEHTaMu, MeTannmyeckne anNeMeHTbl Koprnyca u KpenexHble ane-
MEHTBbI.
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NMPUNOXEHUE A. Bug cocTtaBHbIX YacTeu pacxogomepa

[/
—F— @ ©)

/ / B3NET MP (5
PACXOQOMEP-CHETHHUK YNbTPA3BYKOBOW

Fi
OEEE oo éi

)%
=| < ([4)(5)(e)) @@@
DERE e @
\ ﬁ’@é@?
' ;s
1INl
' X AN J - J J J
. 276* R

Macca He 6onee 4,25 kr

a) Bng cnepeau

c—t

6) Bng cHM3y
* - CNpaBOYHbI pa3mep

1 — ducnneu; 2 — knasuamypa; 3 — 6510k npeobpasosamerns u Kna-
guamypel; 4 — briok BUIT; 5 — 6riok kommymauyuu; 6 — cybbrok obpa-
60mku OaHHbIX; 7 — MPOYWUHbI O7s YCMaHOB8KU 3KCrslyamayuoOHHbIX
rnnomb6; 8 — 2epmoeeodbi; 9 — knemma 3azemneHusi; 10 — pasbem uHmep-
¢etica RS-232; 11 — nemrnu, Ha KOMopbix omKudbigaemcsi cyb6s10k 06-
pabomku OaHHbIX.

Puc.A.1. BropuiHbin nsmeputenbHbIN Npeobpa3soBaTtenb.
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a) Bug cboky 0) Bug c3agu

1 — DIN-petka; 2 — KpenexHble nnacmuHsl DRBO1; 3 — BI1.
Puc.A.2. MoHTax BI1 Ha DIN-penky.

|
1 <
=] ;

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

1 — usnyyarowjas nIOCKOCMsb; 2 — ommemka aKycmu4ecKoeso ueHmpa.

Puc.A.3. HaknagHown M3A.
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paHu nog ka4 36 Mm 4NA YCTAaHOBKM U
AemoHTaxa M3A 13 MOHTaXKHOro naTpybKa M3nyyatolwan naocKocTb

BHyTpeHHAA
H BTY/IKa

T
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—
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a) C NnacTMaccoBbIM NPOTEKTOPOM

paHu nog ka4 36 Mm 4NA YCTAaHOBKM U
OeMOHTaxka MNM3A U3 MoHTaXKHOro nany6Ka V]3nyqa}o|_|_||a;| NJIOCKOCTb

| L|l°

—

BHyTpeHHAA
H BTY/IKa
[ 1
1l 1l _I \

——M42x2—>

n 145% >

6) C TMTAHOBbLIM NPOTEKTOPOM

paHu nog KNty 36 Mm anA YCTaHOBKU U
AemoHTaxa M3A 13 MOHTaXKHOro naTpybka M3nyyarolan naocKocTb

HakuaHas ranka

E
1 /
—r 1 &

v

« 145-250*

B) C TUTAHOBbLIM MPOTEKTOPOM U HAKMOHOW rankon
Macca He 6onee 1,0 kr

Puc.A.4. Bpe3Hou (BBMHUYMBaemMbin) MIA.
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60* ~——34,5*—
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l ” MN3A2 [ —
«MOA2»

Al oAt e [ H E

52*
76*
94*

U || «M3A1T»

Q%'/ .

* *
2 1 58 \ 3 3

* - CNpaBOYHbI pasMep

1 — Kkopnyc ycmpoticmea,; 2 — kabenu 0rs cmbikosku ¢ M3A; 3 — pa3nb-
eMbl 01151 NoOKMoYeHUs1 kabenel cesssu ¢ BI.

Puc.A.5. YcTponucTBO cornacyrotiee.
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Beog kabens

MN3A

‘© ©)

‘T‘ B3MET BK
|

B/IOK KOMMYTAUMM

NY-XXX

152*
109*

//ES/’ET CreneHb 3awwuTel IP65/IP68
\ T — N .
T —1
| \

/ 210* \ o

Beog kabens Beop kabenen
MaA / ,/ cesian ¢ Bl

Puc.A.6. bnok KkoMMyTauuMum C UCMNONb30BaHWEM KOaKCcUarbHbIX Kabernew
ceasu c BIl.
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Beog kabens
MNnsA

3arnyuwika i
(e )

B3JIET BK

BTOK KOMMYTALIA

NY-XXX

162"
109*

@// ES/'ET CreneHb 3awutsl IP65/IP68
\Y _ @/

!
| :
/ 210* \

Beog kabens Beog kabens \ 3a 5
MN3A cBsiav ¢ BIM LY

Puc.A.7. Bnok koMmMmyTauum ¢ ucnosnib3oBaHuem kabens cesasu ¢ Bl Tuna «Bu-
Tasa napa».
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NMPUNOXEHUE Bb. Cxema OKOHE4YHOro Kackaga yHuBepcarnbHbIX
BbIX0oAO0OB
lMutaHrne okoHe4vHoro kackaga (puc.b.1l) yHuBepcanbHbIX BbIXOAOB

MOXET OCYLUEeCTBIIATLCA KaK OT BHYTPEHHEero UCToO4YHuUKa nntaHnAa — ak-
TUBHbIN pexnm pa6OTbI, TaK 1 OT BHELUHEro UCTOYHMKA — MAaCCUBHbLIN pe-

XKUM.
+5V
1 KOm

o J1(J1,J3,J35,37)

! «TSOUT+»
(«TSOUTx+»)

X

«TSOUT-»

J2 (32, J4, J6, J8) («TSOUTX-»)

l

Puc.B.1. CxeMa OKOHEYHOro Kackaga YHMBepcarbHbIX BbIXOLOB.

B ckobkax Ha cxeme ykasaHbl 0603HayYeHUs ONA yHUBepcasnbHbIX
BbIXO0OB CEPBUCHbBIX MOLYIEN.

[na yctaHOBNEHHOro 3HadeHusi AKTUB. Yp. <BbICOKMN> Hannumio
MMMynNbCa Ha BbIXOA4E B YAaCTOTHOM U UMMYSbCHOM pexumax, a Takke
Hann4mo cobbiTUSA B NOTMYECKOM PEXMME COOTBETCTBYET Pa3OMKHYTOE
COCTOSIHME 9NEKTPOHHOro Krto4a. [pu oTCyTCTBUM UMMyfnbca U OTCYT-
CTBUWN COOBLITUSA SNEKTPOHHbIV KIMOY 3aMKHYT.

[na yctaHoBnNeHHOro 3HavyeHna AKTUB. Yp. <HU3Kkun> coctosHus
3IEKTPOHHOrO Kntoya obpaTHble.

Mpn akTMBHOM pexmme paboTbl OKOHEYHOro Kackaga U pas3OMKHY-
TOM 9NEKTPOHHOM KIlloue HanpshkeHue Ha Bbixoge OyaeTt B npegenax
(2,4 — 5,0) B, npu 3amkHyTOM Kntode — He 6onee 0,4 B. PaboTa Bbixoga
npu akTMBHOM pexnme paboTbl OKOHEYHOro Kackaga gornyckaeTcsl Ha
Harpyaky ¢ conpoTtmsneHnem He meHee 1 kKOm.

B naccmBHOM pexnme nutaHne AOMMKHO OCYLLECTBNATLCH Hanpshke-
HMEeM NMOCTOSAHHOIO ToKa OT 5 o 15 B oT BHeLWHero nctoyHuka. [jonycka-
eTcsa NuTaHne HanpsbkeHnem ao 24 B, npu aToM amnnntyga BbIXOAHbIX
nmMnynscoB ByaeTt orpaHmMyeHo yposHeM B 15 B. [lonycTumoe 3HavyeHue
KOMMYTMPYEMOro TOKa Harpy3sku He 6onee 10 MA.

MoakrnoyYeHmne OKOHEYHOrO KackaZa K BHYTPEHHEMY UCTOYHUKY + 5 B
OCYLLECTBSAETCA C MOMOLLbIO COOTBETCTBYIOLLMX NEPEMbIYEK, 3aMblKato-
LLIMX KOHTaKTHbIE Napbl YCTAHOBKM pexnma paboTbl OKOHEYHOro Kackaga
YHUBEpCanbHOro BbIXxoa.

[AnvHa nuHUKM cBA3M AN yHMBepcarbHbIX Bbixogos — 40 300 m.
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NMPUNOXEHUE B. KommyTauna mogyneun pacxognomepa

AN 1

! S N— \
%:] :£72 5513 (Ecac EEEEEEE)
N % PR 34 T3 —

‘ﬁm
]
-

S

fRPO®

q elefblfeibl

GND
PEA1.2
GND
PEA1.1
GND
PEA22
GND
KaHan
1

T

f

/2

A — OKHO 0nsi pasmew,eHuUsi KOMMymauuOHHbIX 371eMEeHMo8 KOMOUHUPO-
8aHHO20 MOOyris BHEeWHUX cesizel;

61, B1 — okHa 0nsi pa3MeuweHusi KOMMymauuOHHbIX 3/1EMEHMO8 cep-
8UCHO20 MOQYIIsl BHEWHUX c8s3el, ycmaHo8/1eHHO20 8 criom 1;

62, B2 — okHa 0nsi pa3MeuweHusi KOMMymauuOHHbIX 3/1EMEHMO8 cep-
8UCHO20 MOQYJISl BHEWHUX Cc853el, yCmaHO8/1eHHO20 8 C/iom 2;

["— pe3epeHoOe OKHO;

L1-[14 — okHa 0nsi pasmeuweHUs1 KOMMYMauyUOHHbIX 35IeEMEHMO8 pu-
emo-rnepedarowjux mooyneu;

1 — konodka npedoxpaHumens 1,6 A 8 uenu =24B;

2 — pa3beM 0Oris NodkrYeHUss kabens numaHusi =24B;

3, 4 — KOHmMakmHble napel J3, J4 coomeemcmeeHHO 011 yCmaHO8KU
pexuma pabomsl npubopa:

- J3 — KOHmMakmHas napa paspeuweHusi Moougukayuu Kanubpoeoy-
HbIX napamempos;

- J4 — KOHmMakmHas napa paspeuweHusi MoouguKkayuu napamempos
YHKUUOHUPOBaHUSI;

5 — mexHonoau4yeckuli pasbem 0518 NOOKIYEHUS Yacmomomepa rnpu
U3MepeHuUU Yacmomabl OrIOPHO20 Keapua (Ucrosb3yemcs rpu no-
gepke rpubopa);

6 — 8UHM 3a3emrieHusi sKpaHa kaberns KBC®-75 g criyyae e2o npume-
HEeHuUs.

Puc.B.1. Bup c3aau cy66noka o6paboTku faHHbIX.
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Puc.B.2. KoMmmyTaunoHHbIe 3rieMeHTbl KOMOMHUPOBAHHOIO MOAYIIA.

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

poBaHHOIro Moayns.

HaumeHoBaHne Obosnaqerne O603Ha4eHne CurHana,
BbIXo4a KOHTaKTHOTO Ha3Ha4YyeHne KOHTaKTHOro afieMeHTa
J1IeMeHTa
1 RXD
2 RTS
RS-232 3 TXD
4 CTS
7 GND
- TSOUT+
YHuBepcanbHbIn - TSOUT-
Bbixog O J1 KoHTakTHble napbl YCTAHOBKM pexnma paboTbl
J2 yHMBepcarbHoro Beixoga 0
J3 KoHTakTHble napbl YCTaHOBKM pexmma paboTbl
] J4 npubopa
- GND
RS-485 - A/ Data-
- B / Data+

NMPUMEYAHUME. K paszbemy RS-232 koMOGMHMPOBAHHOrO MoAyrs
nogknoyaeTca wnend (nnockuin kabenb) OT BHELLHEro pasbema, pac-
MOMOXEHHOro Ha Kopnyce 6rnoka KOMMyTauuu.

1e2e30%e5e
6. 7.8. 9.

/)

a) BUA CHapY>Xn Ha BHELLHWUNA
pasbem DB9 nHtepdeiica

RS-232

Wnend

(BnA ceepxy
pasbema co
wnendgom)

—
-
b—d

1l

oo|-

RN

i ssféﬂ

0) kabenbHbI pa3beM, NOAKNIOYAEMbIN K
pasbemy RS-232 KoMBUHNMPOBaAHHOIO
mMoaynsi

N

Puc.B.3. KommyTtaumsa uHtepcenca RS-232.
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B1

B2

J8
J7
J6
J5
J4
J3

J8
J7
J6
J5
J4

J1

J3
J1

B/DATA+
A/DATA
GND
RS485
TSOUT-
TSOUT+
RS232

l&8[coloo|63]K BIREEH

WMMN.BbIX.

BHEHEREN

sk efelefelefslels]

BHBHEREN

b1

b2

Ve

U

TSOUT1-
TSOUT3-
TSOUT4-

TSOUT1+ TSOUT1+

TSOUT2- TSOUT2-
TSOUT2+ TSOUT2+

TSOUT3-
TSOUT3+ TSOUT3+

TSOUT4-
TSOUT4+ TSOUT4+

WUMIN.BbIX.UMM.BbIX.

TSOUT1-

B

Puc.B.4. MapkupoBKa KOMMYTaLMOHHbIX 3/IeMEHTOB ABYX MoAyren yYHuBep-
canbHbIX BbIXOAOB.

Ta6bnuua B.2. Hymepauusa yHuBepcanbHbIX U TOKOBbIX BbIXOAOB B 3aBUCU-
MOCTM OT MecTa yCTaHOBKWU MOAYnNSA.

MecTo ycTaHOBKU

KoHTakT. napbl ycTaHOBKU

Mapknposka | HaumeHoBaHWe n HoMep pexuma paboTel
Homep | obo3Hau. curHanos BbIXxoAa moayns 0603Hau. MapKnpoBKa
CcnoTa OKHa OKHa KOHTAaKT. nap
TSOUT1 +/- YHuBepcanbHbIn 1 Ji, J2
TSOUT2 +/- YHuBepcanbHbIn 2 J3, J4
1 B1 TSOUT3 +/- |  YHuBepcanbHbii 3 B1 J5, J6
TSOUT4 +/- YHuBepcanbHbin 4 J7,J8
TSOUT1 +/- YHuBepcanbHbIi 5 Ji, J2
2 52 TSOUT2 +/- YHuBepcanbHbIi 6 B2 J3, J4
TSOUTS3 +/- YHuBepcanbHbIn 7 J5, J6
TSOUT4 +/- YHuBepcanbHbin 8 J7,J8
| / GND .
1 b1 | / GND TokoBbIn 1 - -
|/ GND .
2 B2 |/ GND TokoBbIN 2 - -
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Puc.B.5. MapkupoBKka KOMMYTaLMOHHbIX 3JIEMEHTOB MoAyJen TOKOBOro Bbl-
xopa n uHtepdenca Ethernet.

(BMA CO CTOPOHBI (BUA cnesa
E%' MOAKIOYEHUS K pasbema c
oTBETHOMY pasbemy)  Kabenb kabenem)

1 8

GND
RS485
TSOUT-
TSOUT+
UMN.BbIX.
RS232

B/DATA+
ADATA

GND
GND

TX+
TX
RX+
RX

ETHERNET TOK.BbIX //_J)

/
\
|
|
|

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

KoHTakTbI
Lens Pasbem Moayns Pasbem RJ45
Ethernet NOAKIMNIYEeHMe K ceTun nogkritodeHue K MK
TX+ 1 1 3
TX- 2 2 6
RX+ 3 3 1
RX- 4 6 2

6) Tabnuua KoMmMyTaumn curHanos B Kabene CBA3M NpY NOAKHOYEHMMN K CETU ne-
pefayvn aaHHbIX U noaknodeHun k MK

Puc.B.6. KommyTtauus uHtepcpenca Ethernet.
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NMPUNOXEHMUE I'. NMpunoxeHusa K MeToanKe NoBepPKU
CxeMbl NOBEpPKM pacxoaomepa

7 1

I MHOMKaTOp | /

- RS BbiXxOA naa MMM, BLIXOA  TOK. BLIXOA

—II ‘_[_I’D: l T I /
: \&
3 2

1 — emopuyHbIl npeobpaszosamerib nogepsiemMo2o pacxooomepa,; 2 — mpybo-
rpoeod Mo8epoYHOU ycmaHOo8KU; 3 — U3MepumerbHbIl y4acmok; 4 — npeobpa-
308amenu snekmpoakycmudeckue; 5 — yacmomomep; 6 — munnuamnepmemp;
7 — nepcoHarsibHbIl KOMIbomMep.

Puc.l.1. CTpykTypHasi cxema NoBepKu pacxogomepa MeToAOM Henocpen-
CTBEHHOrO CIiM4YeHUsl Ha NOBepPO4YHOWN YCTaHOBKe.

1
2 —
WHOuKaTop /
i RS Bhixog M3A UMI. BbIXO4 TOK. BbIXo[
- — | O= I
—E=F
]
3 4 5 6

1 — emopuyHbIl rpeobpasosamerib NO8ePsSIeMoz20 pacxodomepa, 2 — repco-
HarbHbIl KoMbromep,; 3 — KoMmrnekc nogepoyHbili « B3JIET KIN»; 4 — akycmu-
yeckuli cmeHO ¢ ycmaHosneHHbiMu [13A; 5 — yacmomomep, 6 — munnuamnep-
memp.

Puc.l.2. CTpykTypHasa cxema noBepKuM pacxogomepa MMUTALUUOHHbIM MeETO-
aom.
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lMpoTokon noBepku pacxoaomepa
(pekomeHayemasn dopma)

MpoToKoN NoBEPKM pacxogomepa

3aBofckon HoMmep "og BbInycka

Bug noeepku

MyHkT o
o TMETKa O
HanmeHoBaHue onepauun AOOKyMeHTa I'Ipwmeanme
COOTBETCTBUN
Nno noBepkKke
1. BHewHmn ocmoTp 5.7.1
2. OnpoboBaHue pacxogomMmepa 5.7.2
3. MNMoaTBepxaeHne CooTBETCTBUA NPOrpaMmm- 573
Horo obecneyeHns pacxogomepa
4. OnpegeneHne meTponornyecknx xapakrte- | 5.7.4 (5.7.5)
PUCTUK pacxogomMmepa
Pacxogomep K aKkcnnyaTtauumm
(rogeH, He roaeH)
[laTa noBepkn « » 20 r.
MoBeputens / /
(moanwuchk) (.1.0.)
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NMPUNOXEHUE [1. Apantep TOKOBOro Bbixoaa

a.1.

[lononHuTenbHbIE TOKOBbIE BbLIXOAbI pacxogomepa obecneyunBaroTca ¢
nomoLbio npeobpasosatenen nameputensHbix B3JIET AC mog.2.0 uc-
nonHeHnst ATB-3 (aganTep TOKOBOro Bbixoa), npeobpasyowmx nocne-
[0BaTeNbHOCTb UMMNYbCOB B BbIXOAHOW NMOCTOSAHHbIN TOK, 3HaYeHUe KO-
TOPOro COOTBETCTBYET N3MEPEHHOMY 3HAYEHUI0 pacxoaa.

[.2. Anantep TOKOBOro Bbixoda B guManasoHax padotbl (0-20) MA un (4-20) MA

a.3.

0.4.

0.5.

0.6.

MOXeT paboTaTb Ha Harpysky conpotmsnexHmem oo 1 kOm, B guanasoHe
(0-5) MA — oo 2,5 kOmM. YcTaHoBKa AnanasoHa paboTbl aganTepa BbInos-
HAETCS Npu BbINyCKe N3 NPON3BOACTBA MO 3aKaay.

Honyctumas anuHa kabens cBs3n No TOKOBOMY BbIXOAY onpenens-
€TCH CONPOTUBNEHNEM FIMHUWN CBSA3MN U BXOLHbIM CONPOTUBIIEHMEM MPU-
€MHMKa TOKOBOro curHana. Cymma conpoTuBEHUA He OOMKHaA NpeBbl-
LaTb YKa3aHHOrO COMPOTUBIIEHUSA HArpy3Ku.

Kpome TOro, npu Bbinycke M3 NpovM3BOACTBa B agantepe 3agjaeTtcs
AnanasoH BXOOHOW 4YacToTbl cnefoBaHus umnynecoB F = 0-10000 [y,
COOTBETCTBYHOLLMIA YAaCTOTHOMY PEXUMY YHMBEPCANbHOIO BbiXO4a pac-
xogomepa.

HanpsikeHne nutaHuna agantepa ot 10 go 30 B nocTtostHHOro Toka, no-
Tpebnaemasa mowHocTb He 6onee 0,5 BT. Agantep MOXeT nUTatbCH OT
MCTOYHMKA NUTaAHUSA pacxogomMepa unm OT aBTOHOMHOMO MCTOYHUKA MNn-
TaHuA.

YacToTHbIN BXO4 ranbBaHMYECKN pa3Bsid3aH OT OCTallbHbIX 3neKkTpuye-
CKMX Lienen nagenus. YactoTHOM curHan Ha Bxode agantepa npeobpa-
30BblBaeTCs B BbIXOLHOM CUrHaN NOCTOSHHOIO TOKa COOTBETCTBYOLLEro
3Ha4YeHus B YCTAHOBIEHHOM JuMana3soHe.

Bua npeobpasosatens nameputenosHoro B3JIET AC moa.2.0 ncnon-
HeHnst ATB-3 npuBegeH Ha puc.[l.1, cxema NoakniyeHna agantepa u
pacxogomMmepa npmeegeHa Ha puc.[l.2.

Mpn nogkno4eHn agantepa TOKOBOroO BbIXo4a K YHMBEpPCanbHOMY Bbl-
Xo4y pacxogomepa Heobxo4MMO YCTaHOBUTL YaCTOTHbIN PeXum padoThl
AAHHOro YHMBepcanbHOro Bbixoda, 3agaTb 3HadeHna Fmake, QBn, QHN
N NepeBecTn YHMBEPCAmbHLIN BbIXO B aKTUBHbLIA pPexmMm paboTtbl (CM.
npunoxexHune b).

HomMmunHanbHasa ctatudeckasi xapaktepuctuka npeobpasoBaHusa apan-
Tepa:

mMakc IMVIH ) i
F, - FHy

roe lsux — 3Ha4YeHMe BbIXOOHOro TOKOBOro curHana, MA;

Ivakc — MaKCMmarnbHoe 3HayeHue TokoBoro curHana (5 unum 20), MA;

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

F — 3Ha4yeHne 4acToTbl BXOQHOrO curHana, I'u;

Fey — 3a4aHHOE 3Ha4YeHMEe BEPXHEN YCTaBKM YacTOTbl, COOTBETCTBY-
towee Ivake, 'u;

Fuy — 3a4aHHOE 3HAYEHNEe HUXXHEWN YCTaBKM YaCTOThbl, COOTBETCTBY-
towee lwm, .

Lo =

BbIX MWH
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B3JET AC moa. 2.0

WUcnonxenne ATB-3

W BIaeT

A PW www.vzljot.ru

+ = 0C2JL1 D-D+
—

IBbIX RS -485

©20000

? m— T

4

36*

* - CNpaBOYHbI pasmep

1 — KOHMaKmMHble KOST0OKU NMOOKITOYEHUS HarNPsKeHUs numaHusi; 2 — KOHmakm-
Hble KOTOOKU MOOKIMYEHUST UCMOYHUKA 4acmomHOo20 cueHana; 3 — kopryc; 4 —
cepbza 0511 0ce0box0eHuUs 3awernku; 5 — 3awernka 0ns KkpenneHus Ha DIN-pelke; 6
— KOHMakmHble Kornodku uHmepgetica RS-485; 7 — KOHmaKkmHble KOIoOKU 8bIX00-
HO20 MOKO0B8020 cuzHana; 8 — ceemoduOOHbIU UHOUKamop Hanu4yus numaxus adari-
mepa; 9 — ceemoOuodHbIli UHOUKamop obpbiea mokogol nemnu; 10 — KpbiwKa.

=

36*

Puc.[1.1. Bug apantepa ToKkoBOro Bbixoaa.

Moaynb
YHUBEPCAJIbHOIO
BbIXOOA

Lenb

A A

TSOUT(1-4) +

Apantep TOKOBOro Bbixoga
248 ATB-3
KOHT. Llens
+ | +24B
- -24B
IBbIX FBXx
KoHT. Llens Llenb KOHT.
K npuemHuky <—| + +| i i
TOKOBOrO CUrHana «— - ] =k -
RS-485
KoHT. Llens
Bbixog uHTepdeiica<+—{ D+ B/Data+
RS-485 <+—| D- A/Data-
- 1 GND

Puc.[l.2. Cxema nogknioyeHus agantepa.

62

// B3/NET

TSOUT(1-4)-




NMPUNOXEHUE E. UCTOYHUKN BTOPUYHOIO NUTaHUSA

1
) O/(Z; ) i
2 . \
| -V 0
\O T
+V OK
O 35 * )
90 * +V ADJ l
0
3
—~JlL = N L |
\O/}o J
Y \S— — il
M \X
o D | 100* -
a) BuA cnepeam 6) Bua cboky

* - CMpaBOYHbIV pas3mep

1 — 8UHMbI KOHMAaKMHOLU KO/100KU 8bIXOOHO20 HarnpsixxeHust =24 B; 2 — ceemo-
OUOOHbIL UHOUKAMOP 8KITHOYEHUS UCMOYHUKAa 8MOPUYHO20 NUMaHusi; 3 — 8UHmM
3a3eMrieHuUsl; 4 — BUHMbI KOHMaKMHOU KOSTOOKU MOOKIIOYEHUST HarnpsikKeHUs ru-
manus ~220 B 50 I'y, (L — nuHus, N — Hetimparis); 5 — cepbea 815 oc8oboxde-
Hus 3awernku; 6 — 3awerska 0ns kpenneHust Ha DIN-pedike.

Puc.E.1. UcTouyHnkn BTOpUYHOro nutaHua cepum ADN-1524 (=24 B 15 BT) m
ADN-3024 (=24 B 30 BT).
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2/ = T
v
90* 3 35*
K N L l
59 J 0
Y
=h
175* |, P 58* %
B >
a) Bug cnepeau 0) Bug cboky

* - CNpaBOYHbI pa3mep

1 — 8UHMbI KOHMAaKMHOU KOOOKU 8bIXOOHO20 HarpsikeHuUs1 =24 B; 2 — cgemo-
OUOOHbIL UHOUKAMOP 8KITHOYEHUS UCMOYHUKa 8MOPUYHO20 NUMaHusi; 3 — 8UHM
nodcmpolKuU 8bIXOOHO20 HanpsXKeHUsI; 4 — 8UHMbI KOHMaKMHOU KOfi00KuU rnod-
KroveHUs HanpsixeHus numaxus ~220 B 50 'y, (L — nuHus, N — Hedmparib);
5 — cepbea A oceoboxdeHus 3aulenku; 6 — 3awernka s KperineHus Ha DIN-

pelike.

Puc.E.2. UcTo4HMK BTOpUYHOro nutaHusa cepun HDR-15-24 (=24 B 15 BrT).
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35* 58*

A
Y

A
A

a) Bug cnepeau 6) Bung cboky

* - CNpaBOYHbI pa3mep

1 — 8UHMbBI KOHMAaKMHOU KONTO0KU 8bIXOOHO20 HanpsixeHusi =24 B; 2 — auHm
nodcmpoulKuU 8bIXOOHO20 HarpsKeHUs; 3 — ceemoduodHbIl UHOUKamMop BKIIH0-
YeHUSsT UCMOYHUKa 8MOPUYHO20 rnumaHusi; 4 — 8UHMbI KOHMaKMHOU KOI00KU
nookroYeHuUst HanpsikeHusi numanusi ~220 B 50 Iy, (L — nuHus, N — Heimpars);
5 — cepbea A1 oceoboxdeHus 3aulenku; 6 — 3awernka 05 KperineHus Ha DIN-

pelike.

Puc.E.3. UcTouHMK BTOpUYHOro nutaHmsa cepumn HDR-30-24 (=24 B 30 BrT).
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’ UCTOYHWK BTOPUYHOIO NMTAHWNA 'y L)
1nBM-24.24
BxogHoe HanpaxeHue/Tok ~90...264B/0,27A
YacToTa BXOAHOro HanpskeHUs 50y, *LD
MakcumanbHafa BbIXOHaA MOWHOCTE 24BT ™

ol - BuIXO/IHOE HanpsKeHUe/ ToK = 24B/1A

(o)) [ve] CTeneHb 3aWMUTbI IP40
BXO[ A BE3 3AEMIEHWA  BpIxo[
~90...264B/0,27A HE BKMOYATB!  _54p/1p 1

oloo[] [ J [olo

N[ L poccusi 09.2021 | *| -
2 /
[ ]
\J o
v i
3,5* 1
a) BuA cnepeam 0) BMA COOKY C KPOHLUTEMHaMU

33*
0
O
olll
oll
=2,

B) BUA CHU3Y

* - CNpaBOYHbI pa3mep

1 — KpoHwmeUH 0nsa kpenneHus Ha DIN-pelky 35/7,5; 2 — koHmMakmHas Ko-
n100Kka noOKMYeHUs HanpsikeHuss numaHusa ~220 B 50Ty (L — nuHus,
N-Helimparnb); 3 — eUHM 3a3zemrieHus; 4 — uHOukamop pabomel UCMOYHUKa
8MOPUYHO20 NMUMaHUsl; 5 — KOHMaKkmHasi Koslo0Kka 8bIXOOHO20 HarpsiKeHusi

=24 B.
Puc.E.4. UctouHnk BTOpuyHOro nutaHma «B3JIET WBM» WBMN-24.24

(=24 B 24 BT) anA nMTaH1A B3pbIBO3aLLULLEHHOIO UCNOSTHEHUSA pac-
xogowmepa.
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38
39
40
41

B12.00-

OXEHMUE X. lNepe4yeHb cpen, 3anpeweHHbIX A4NS NpUMeHe-
Husa NM3A B-502, NI3A B-504

AueToH (Acetone)

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

AmunaueTtat (Amilacetate)
ApomaTtumyeckue yrinesogopoabl (Aromatichydrocarbons)
BeHson (Benzene)
Bytun auetar (Butylacetate)
OuxnopandtopmeTtaH (Dichlorodifluormethane)
IOuxnopataH (Dichlorethane)
Ounatnn ketoH (Dethylketone)
. AnmeTtundopmamug (Dimethylformamide)
. AnokcaH (Dioxane)
. Kpeson (Cresol)
. Keunon (Xylene)
. KeToHbl (Ketones)
. MeTtaHon (Methanol)
. MetnnatunketoH (Methyl Ethyl Ketone)
. MopdonuH (Morpholine)
. HadTtanuH (Naphtalene)
. OktaH TemnepaTtypomn 6onee 20°C (Octane)
. PasgenutensHas xugkoctb (DIN 53521)
. CepHas kncnota koHueHTpaumen 6onee 60% (SulphuricAcid)
. TetpaxnopatuneH (Tetraclorethylene)
. TetpaxnopmetaH (YeTtbipexxnopuctbinn yrnepon) (Carbontetrachloride)
. TeTpaxnoaTaH (Npy TemnepaTtype Bbilie HopmarnbHow) (Tetrachloroethane)
. TetparngpodypaH (Tetrahydrofuran)
. Tonyon (Toluene)
. Tpnxnop6eHson (Trichlorobenzene)
. TpuxnopaTtaH (npu TemnepaType Bbile HopmanbHow) (Trichloroethane)
. TpuxnopdtopmeTtaH (Trichlorofluoroethane)
. TpuxnoptpudtopmeTtaH (Trichlorotrifluoromethane)
. TpuxnoptpudTopataH (Trichlorotrifluoroethane)
. YkcycHbin aHrapug (AceticAnhidride)
. Xnop6eHson (Chlorbenzene)
. XnopandpTpoataH (Chlordifluoroethane)
. XnopangptopmeTtaH (Chlordifluoromethane)
. Xnopodpopm (Chloroform)
. Xnopdtopyrnepoa (Chlorofluorcarbons)
. LmknorekcaHon (Cyclohexanol)
. LlmknorekcaHoH (Cyclohexanone)
. lLlaBeneBas kucnota koHueHTpaumen 6onee 20% (Oxalicacid)
. 91un auertar (Ethylacetate)

00.00-51 rel mr.5xxd doc3.6
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