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HacToawmnn OOKyMeHT pacnpoCTpaHSeTCa Ha pacxo4oMepbl-CYeT-
4nkm ynbTpassykoBble «B3JIET MP» ¢ undpoBon 06paboTkon curHanos
ncrnonHenna YPCB-510V n npegHasHayeH A5 03HaKOMEeHUs Nonb30-
BaTens C yCTPOMCTBOM YNbTPa3BYKOBOro pacxogomMepa v nopsiakoM ero
aKcnyatayuu.

YacTb | coaepXut TexHn4eckoe onucaHve, nopsagok obenyxmnsaHus
N MeToauKy NOBEPKM pacxogomMepa, YacTb |l — nopagok Mcnonb3oBaHUA
ero nNpw aKcniyataumm.

B cBA3Kn ¢ NpoBOAMMbBIMU KOHCTPYKTUBHBIMY JopaboTkaMu 1 ycoBep-
LEHCTBOBAHNAMM B pacxogoMepe BO3MOXHbl OT/IMYNA OT HaCTOSALLEro
PYKOBOACTBA, HE BAUAIOLLME HA METPOSIorM4yeckne XapakTepucTuku u
PYHKUMOHarbHbIE BO3MOXHOCTU Npubopa.

MEPEYEHb NMPUHATLIX COKPALLEHI

DN - AnamMeTp YyCITOBHOIo nNpoxoaa;

BU - BNOK UCKPO3aLLNTHBIN;

BK - Bnok KommyTaLmu;

BUT1 - BCTPOEHHbIN UCTOYHUK NMUTAHNS;

BI - BTOPUYHbIA N3MepUTENbHBLIN NpeobpasoBaTernb;
KKU - XXMOKOKPUCTaNIM4eCcknin NHANKaTop;

MBIl - UICTOYHUK BTOPUYHOIO NUTaHWS;

ny - U3MepUTENbHbINA Y4aCTOK;

HC - HewTaTHasa cuTyauums;

MK - NepcoHarbHbIN KOMMbIOTEP;

M - NepBUYHbIN NpeobpasoBaTesb pacxoaa;
M3A - npeobpasoBaTenb 3NeKTPOaKyCTUYECKNI;
Y3C - YNbTPa3ByKOBOW CUrHanm;

yC - YCTPOWCTBO cornacyoLlee.

* % %

e Pacxodomep-cyemyuk ynbmpa3seykoeol «B3JIET MP» 3apeaucmpupogaH 8
locydapcmeeHHOM peecmpe cpedcme usmepeHuli P®.

e Pacxodomep-cyemyuk yribmpa3seykoeol «B3J/IET MP» e3pbigo3aujuuyeHHo20
ucronHeHuUsi coomeemcmeayem mpebogaHusiM HOpMamueHbIX OOKYMEHMOo8 K
83pbI803aUULLEeHHOMY 311eKmMpoobopy0o8aHUI0 U paspelieH K MpUMeHeHUKo Ha
nodHad30pHbIX rpoussodcmeax U 0bbeKmax coanacHO MapKUupOBKE 83DbI80-
3awumsol.

e Pacxodomep-cyemyuk ynbmpaseykoeol «B3J/IET MP» coomeemcmeyem
mpebosaHusM TexHu4yeckoao peenameHma TamoxeHHo20 corwsa TP TC
020/2011 «3nekmpomazHUmMHasi coeMecmumMocmb MEeXHUYeCKUx cpedcmea.

YpocTtosepsiowme JOKYMEHTbI pa3MeLleHbl Ha cante www.vzljot.ru
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FTAPAHTUN N3TOTOBUTEIA

|. M3roToBuUTEND rapaHTUpyeT COOTBETCTBME PAaCXOLOMEPOB-CHETHMKOB YIbTPa3By-
koBbIx «B3JIET MP» c undposon obpaboTkon curHanos mcnonHeHns YPCB-
510V TexHn4Yeckum ycrioBusM B npeaenax rapaHTUNHOIO Cpoka, yKasaHHOro B
nacnopTte Ha usgenue, npu cobniogeHn cnegyrLwmx yCrnoBui:

1. XpaHeHune, TpaHCNopTUPOBaHME, MOHTaX M 3KCNyaTaums U3genunsa ocy-
LLLECTBNATCHA B COOTBETCTBMM C TPebOBaHMAMM SKCNNyaTaLMOHHOW O0-
KyMeHTauuu.

2. MoHTax n nyckoHanagoyHble paboTbl NpoBeAEHbI Cneumanm3MpoBaHHOM
opraHusauuen, COTpyaHUKM KOTOPOW npowwnv obydeHne Ha npeanpus-
TUN-U3rOTOBUTENE, N UMEIOT CePTMAMKAT Ha BbINONTHEHME OAHHOIO BUAa
pabor.

II. B cny4ae Bbixoga o6opynoBaHust U3 CTPOS, rapaHTUHbLIA PEMOHT NPON3BOANTCA
B rOSTOBHOM WUITM PErMOHanbHbIX CEPBUCHBIX LeHTpaX, aBTOPM3MPOBaHHbIX MO pa-
6oTe ¢ obopynoBaHMeM TOpProBon Mapku BaneT, npu cobnogeHmm ycnoBun aKc-
nnyaTauum n TpeboBaHW, yKadaHHbIX B 3KCMyaTauMoOHHOMW AOKYMEHTaLNN.

[ll. FTapaHTUNHBLIN PEMOHT pacxogomepos ncnonHeHna MP-AD, npegHasHavyeHHbIX
ana paboTtbl Ha obbekTax UCMOSb30BaHWS aTOMHOW 3HEpruu, Npov3BOAMTCS
TONbKO Ha NpeanpuUATUN-n3rotToBuTENeE.

IV. A3roTtoBuTENb HE HECET rapaHTUNHbBIX 06A3aTENbCTB B CNEAYIOLWNX Cry4vasix:

a) OTCYTCTBYET NacnopT Ha usgenve;

0) nsgenne MeeT MexaHnu4eckne NoBPEXAEHNS;

B) usgenve XpaHunocb, TPaHCNOPTUPOBAroCb, MOHTUPOBANIOChE UMK JKC-
nnyaTMpoBanoch C HapylweHnemM TpeboBaHUM 3KCnyaTaUuMOHHOW OOKY-
MeHTauuun Ha usgenve;

r) 6bino gonyleHo 3amep3aHne (nepexon B TBepaoe ha3oBoe COCTOSHUE)
KOHTPOSIMPYEMOW XXUAKOCTU B U3MEPUTENBHOM ydacTke (TpybonpoBoae);

[) OTCYTCTBYET UNun noBpexaeHa nnomba ¢ NoBepUTENbHbIM KITEMMOM;

€) u3genve unu ero coctTaBHasi YacTb noasepranochb pa3bopke munu gopa-
boTke;

X) rapaHTUsi He pacnpocTpaHsaeTCs Ha pacxofHble maTepuanbl U getanu,
nMeroLLne OrpaHNYeHHbIV CPOK CIYXObl.

NHdopmaums no cepBMCHOMY OGCAYXMBaHWIO NpeacTaBneHa Ha canTe
http: www.vzljot.ru B pasgene Cepsuc.
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1. OMMMCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1. Pacxogomep-cyeTyunk ynbtpassykoBon «B3JIET MP» wncnonHeHus
YPCB-510V npegHasHayeH anst uaMepeHust cpeaHero o6bemMHoro pac-
xoda n obbema HePTM U HedPTENPOOYKTOB (B TOM YuUCrie MasyToB Mpu
TemnepaTtype o1 60 °C), a Takke ApYrMx BA3KMUX XXUAKOCTEN B HANOPHbIX
TpybonpoBoaax.

Pacxogomep MOXeT BbINOMHATE U3MEPEHUs OOHOHanpasfeHHbIX
NN peBEPCUBHBIX MOTOKOB XUOKOCTUN B LUMPOKUX AManasoHax Temnepa-
TYpbI N BA3KOCTW B Pa3fnyHbIX YCNOBUAX SKCMyaTaunm, B TOM YUcre BO
B3PbIBOOMACHbLIX 30HAX.

Pacxogomep MoXeT NpUMeHATbCA B HeddTerasoBou, XMMUYECKOW,
aTOMHOW, MeTannypruyeckon, aHepreTM4eCcKon n Apyrnx otTpacnsax npo-
MbILLNIEHHOCTU. Pacxogomepbl MOryT UCMOMb30BaTbCA B COCTaBE WH-
dopmMaUnOHHO-N3MepUTENbHBIX cUcTeM 1 komnnekcos, ACY Tl n 1.4.

1.1.2. Pacxogomep-cyeTunk ynbtpassykoBon «B3JIET MP» wucnonHeHus
YPCB-510V obecne4ynBaerT:

- U3MepeHune cpegHero o6LEMHOro pacxoga Xugkoctn B Tpybonposoge
Ans noboro HanpaereHnst NOTOKA;

- onpegeneHne obbema XMUAKOCTU HapacTaloLWmMM UTOroOM OTAENbHO Ans
npsIMOro M obpaTHOro HarmnpaBfeHUsl NMoToka U UX anredpanyeckomn
CYMMbI C Y4ETOM HanpaBrieHUsI NOTOKa;

- onpegeneHne Tekywero 3HavyeHuUst CKOPOCTM W HanpaBfieHUsl MOTOKa
XWUOKOCTU;

- O3MpOBaHMe nNpeaBapuTeNbHO 3a4aHHOro 3Ha4YeHNsa obbemMa XngKocTm
NN 0O3MpPOBaHNE B PEXNME «CTapT-CTOMN» U onpeaeneHmne npm aTom Be-
NNYNHBbI OTMEPEHHOM 03bl, BPEMEHN O03UPOBAHUS U CPEAHEro 3Ha4ve-
HUS1 pacxoga B npoLuecce O3UPOBaHuS;

- BbIBOA pe3ynbTaToB U3MEPEHNS B BUAE TOKOBbIX, YHACTOTHO-UMMYJSIbCHbIX
N/Vnn Norm4ecKknx CUrHaros.;

- apXMBMpPOBaHNE B 3HEProHE3aBMCUMOM NaMATU pe3ynbTaToB N3MePEHUI
N YCTAHOBOYHbIX NapaMeTpoOB;

- BbIBOJ, U3MEPUTENBHOWN, ANArHOCTUYECKOWN, YCTAaHOBOYHOW, apXUBHOM Y
Apyron nHdopmaumm Ha gucnnen nHamkaTopa, Yepes nocnegoBarernb-
HbI MHTepdenc RS-232 nnn RS-485 (no otaensHomy kabento, no Tene-
(POHHbIN NIMHMM CBSA3MK, NO paguoKaHany Unu KaHany CoToBOW CBA3M), a
Takxe vyepes nHtepdenc Ethernet;

- BO3MOXHOCTb NMPOrpamMMHOro BBoAa YCTAaHOBOYHbIX NapamMeTpoB C y4e-
TOM MHAMBMAYanbHbIX OCOOEHHOCTEN N XapakTEPUCTUK 0ObeKkTa nuame-
peHus;

- aBTOMATUYECKNIN KOHTPOSb U MHAUKALUMIO HANMYKUS HELUTaTHbIX CUTyaLmi
N OTKa30B, a TakKe 3annucb B COOTBETCTBYIOLLUME XypHanbl UX BMAa U
ANNTENBHOCTMK;

- 3aLUTY apXMBHbIX U YCTAHOBOYHbIX JA@HHbIX OT HECAHKLWOHMPOBAHHOIO
aocrtyna.
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1.1.3. JononHUTENbHO K OCHOBHBLIM (DYHKLMAM B pacxogoMepe npegycMmoTpeHa

BO3MOXHOCTb OMnpeaeneHns MaccoBoro pacxoga u Macchkl pabo4yeit xua-
KOCTW, J0O3MPOBaHMA MO Macce, a TakkKe aBTOMaTUYECKOW KoppeKLun
YCTAHOBMEHHbIX 3HaYeHWUA MMNOTHOCTU U BA3KOCTM paboyeit XXWOKOCTU
Npu U3MEHEHUU TemnepaTypbl 1 AaBreHus B Tpybonposoae.

1.2. TexHn4YecKkue xapakTepucTmuKkun

1.2.1. OCHOBHblE TEXHUYECKME XapaKTEPUCTUKM pacxodomMepa MnpuBedeHbl B

Tabn.1.

Tabnuua 1
HavmeHoBaHWe napameTpa 3HayeHne napameTpa Mpum.

1. OwnameTp ycnoBHoro npoxoga Tpybonposoga, DN ot 10 go 5 000
2. Temnepatypa KOHTponupyemom xungkoctu, °C o1 muHyc 30 go 160 Mpum.1
3. Hawmbonbuwee gasnenune B Tpybonposoge, Mla 2,5 Mpnm.2
4. HanpspkeHune nutaHus =24 B Cm.n.1.2.6
5. lMotpebnsemas MmowHOCTL, BT He bonee 12
6. CpefHsast HapaboTka Ha OTKas, 4 75 000
7. CpeaHuin cpok cnyxobl, neT 12

NMPUMEYAHUNA:

1. ,D,OI'IyCTI/IMbIIZ anana3oH TemnepaTtypbl 3aBUCUT OT UCNOJTHEHUA NMPUMEHA-

eMbIx npeobpasoBartenen anekrpoakyctndeckux (M3A).

2. Mpwu TnoBoMm ncnosniHeHuu Bpe3sHbIx MNM3A. o 3akasy pacxogoMep MoxXeT

1.2.2.

1.2.3.

1.2.4.

NOCTaBNATLCA C UBMEPUTENTbHBIMM Y4acTkamu 1 Bpe3HbiMn NOA Ha gas-
neHune go 25 Mla.

Pacxopomep obecnevvBaeT nsamepeHne cpegHero obbeMHoro pacxoaa
npw ckopocTn notoka oT 0,1 4o 12 m/c B cOOTBETCTBMM C DOPMYIIOMN:

Q =2,83-103.v-D?,

roe Q — cpeaHuit o6 bEMHBIN pacxon, M3/u;

V — CKOPOCTb NOTOKa, M/C;

D — BHyTpeHHUn gnameTp Tpybonposoaa, MM.

OnpepgeneHne obbema NPoM3BOANTCS MPU CKOPOCTU NOTOKA He Bo-
nee 10,6 m/c.

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

Pacxogomep obecneunBaeT MHOMKAUMIO 3HAYEHUN U3MeEpPSEMbIX napa-
METPOB C Pas3psAgHOCTbLIO, YkadaHHoM B NpunoxeHun b yactu Il HacTos-
LLlero pykoBoAcCTBa.

Pacxogomep oGecneunBaeT BblBOA pe3ynbTaToB U3MEPEHUS C MOMO-
LLIbIO:

- YHMBepcanbHbIX BbIXOAOB — OT 1 0o 5 (no 3akasy);
- TOKOBOro Bbixoga — 1 (no 3akaay);

- nHTepdenca RS-232 (RS-485) — 1;

- nHTepdenca Ethernet — 1 (no 3akasy).
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1.2.5. Pacxogomep obecneumBaeT xpaHeHne pedynbTaToB paboTbl B apxmBax,
ornncaHmne KoTopblxX NpuBeaeHo B pasgerne 1.5.6.

CpoOK COXpaHHOCTM apXMBHOW M YCTAHOBOYHOW MHpOpMaLnK B pac-
X0o[oMepe Npu OTKMYEHUN BHELLHEro NuTaHusa He meHee 1 roaa.

1.2.6. QnekTponuTaHne pacxogoMepa OCyLLECTBASETCA CTabnnnmanpoBaHHbIM
Hanps>XeHMeM MOCTOAHHOIO TOKa B AumanasoHe (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 BHELUHUM BO3AENCTBYHOLLMM (baKTopam.
TemnepaTtypa oKpyxatoLen cpeabl:

- ONg BTOPUYHOIO M3MmeputenbHoro npeobpasosatens (Bl1) — Temnepa-
Typa Bo3agyxa oT 0 go 50 °C (no 3aka3y BO3MOXHa NnocTaBka MOpPO30-
yCTOMYMBOro ucrnonHenunsa Bl Ha gnanasoH TemnepaTyp oT MuHyc 40 oo
65 °C);

- ona BpesHbIX NM3A — TemnepaTtypa xuakoctn ot muHyc 30 go 160 °C (B
3aBMCUMOCTM OT UcnonHenuns MNM3A);

- ans yctpounctea cornacywuwero (YC), 6rnoka kommytauum (BK) — Temne-
paTypa OKpyxatowiero so3gyxa ot muHyc 50 go 85 °C.

OTHOCcKTENbHasa BNAaXHOCTb OKpYXXatoLLero Bosayxa:

- ona Bl1, YC — He 6onee 80 % npu TemnepaTtype go 35 °C, 6e3 KoHaeH-
cauuv Bnaru;

- ansa MN3A, BK — He 6onee 100 % npu Temnepatype go 40 °C, ¢ KoHOeH-
cauven snaru.

ATmocdepHoe aasneHue ot 66,0 ao 106,7 klMa (rpynna P2 no TOCT
P 52931).

CuHyconganbHas Bubpauus:

- ansa Bl —rpynna N2 no TOCT P 52931;

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

- BIN, BK cooTtBeTcTBYET KOAY IP54;

- M3A ncnonHeHna B-202, -202, -302, -502, -504 — kogy IP68; NM3A apyrux
ncnonHeHnn— kogy IP67;

- YC — kogy I1P64.

1.2.8. Pacxogomepbl, npeaHasHayeHHble A 06 beKTOB UCMONb30BaHUS aTOM-
HOW SHEPrnmn, COOTBETCTBYIOT:

a) knaccy 6esonacHoctu 4 (knaccugukaumoHHoe obo3HaveHne 4H) no HI-
001-15, HM-022-17, HM-016-05 n HIM-033-11;
6) Il kateropun (HM-031-01) — N0 CENCMOCTOMKOCTM.

1.2.9. Bug n maccorabapuTHble XxapakTepPUCTUKN COCTaBHbIX YacTen pacxono-
Mepa npueegeHbl B [NpunoxeHun A.
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1.3. MeTponorn4yeckme xapaktepucTuku

1.3.1. lNpegenbl gonyckaemon OTHOCUTESTbHOM MOrPEeLLIHOCTU NPU USMEPEHUH,
NHOUKaUMN, perncTpaunn, XxpaHeHun n nepegade pesynbTaTtoB N3Mepe-
HUA cpegHero obbLEMHOro pacxoga, obbema XUAOKOCTU npu Nobom
HanpaBfeHMM MOTOKa He MNPEBLILAT 3HAYEeHUKW, onpenensieMbiX Mo
dopmyne:

¢ 0N pacxogoMepoB ¢ nepBuYHbIM NpeobpasoBaTtenem pacxoga (M), ns-
rotoBneHHsiM AO «B3JIET», npu noBepke MeToOOM HenocpeacTBeEH-
HOrO CNMYEHUs Ha NPOSIMBHOW YCTAHOBKE MM NPU MMUTALUOHHOW NO-
Bepke pacxogomepos ¢ DN Il 6onee 300 MM, Npy TUMOBOM MOHTaXe n
YCNOBUSX 3KCNyaTaunn, ykasaHHbIX B HACTOSILLLEM PYKOBOACTBE:
0,2

5=i(1,2+—j — npu ncnonb3oBaHun NN Ha 6a3e NPAMONMHENHOrO
v

nameputensHoro yvactka (1Y) ¢ BpesHbiMn N3A, ycTaHOBIEHHBIMA MO
anameTpy, u npu mcnonb3oBaHum [N Ha 6asze U-obpasHoro (Tuna
U-koneHo) NY,
roe o — npegernbl JONYCKaeMOoW OTHOCUTENbHOW NOrpeLwHocTu, %;
V — CKOPOCTb NOTOKa, M/C;

& ons pacxogomepos c 11 Ha 6ase yyacTka gencTBytoLero Tpybonposoaa
nnn 1Y, n3arotoBneHHoro 3akas4ynmkom, npn UMMTaLMOHHOM NOBEPKe, Npu
TMMNOBOM MOHTaXe M YCNOBUSAX 3KCMNIyaTaumm, yKkazaHHbIX B HACTOSLLEM

PYKOBOACTBE:

5=i(1,5+%j — npu ucnonb3oBaHun [N Ha 6a3e NPSAMOSIMHENHOrO
v

MY ¢ DN > 50 mm n yctaHoBKe BpesHbIx IM3A no guametpy.

NMPUMEYAHNA:

1. MNepBu4HbIN NpeobpasoBaTenb pacxofa — 3TO N3MEPUTENbHbIA Y4aCcTOK
C yCTaHOBMNEHHbIMU Ha HeM [TOA. NamepuTenbHbIN Y4aCcTOK — 3TO OTpe-
30K TpyObl, NpeaHa3HayYeHHbI Anga yctaHoBku M3A.

M3meputenbHbIM yyYacTkom, usrotosreHHbiM AO «Banet», aBnga-
eTCcd yvacTok TpybonpoBoaa, B TOM 4yucre, 4eACTBYyloWero, onpegerne-
HMe NapamMeTpoB KOTOPOro M NOCMEeaYLWMA MOHTaX Ha HEM pacxono-
Mepa BbinonHsaeTca cneunanuctamm AO «BaneTt», B COOTBETCTBUM C
TpeboBaHUAMM MHCTPYKLUMM NO MOHTaxy B12.00-00.00 M.

2. TNOBOM MOHTaX — MOHTaX, BbIMNOMHEHHbIN C cobnogeHnem Tpebosa-
HUN, NPUBEOEHHbLIX B AOKYMEHTE «Pacxogomep-cyeTynk ynbTpasByKo-
Bon «B3JIET MP». UcnonHeHne YPCB-510V. MHCTPYKUNSA NO MOHTaXy»
B12.00-00.00 M, B cooTtBeTcTBUM C Tabn.A.1 MNMpunoxeHns A.

3. MNpeaensbl gonyckaemMblX OTHOCUTENbHbLIX NOrPELLHOCTEN pacxogomMepa ¢
NY-x12 B 30HEe «NepexogHoro» (HeYCTOMYMBOr0O) TEYEHUS XNOKOCTU He
npesbiwatoT £ 10 %. 3oHa «Nepexo4HOro» TeYEeHUs XUAKOCTU onpeae-
ngetcsa no gopmyne:

roe v — KMHemartmyeckas BsA3KOCTb pabouyen xungkoctu, cCrT;
DN — tunopasmep NY-012, mm.
1.3.2. lNpegensl gonyckaeMon OTHOCUTENbLHOM MOrpeLHOCTU U3MepeHnsa Bpe-
MeHWN paboTbl B pa3nuyHbIX pexumax He npesbiwatoT + 0,1 %.
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1.4. CocTtaB

1.4.1. CocTaB pacxogomepa npu nocraBke — B COOTBETCTBMM C Tabn.2.
Tabnuua 2

HavnmeHoBaHuWe 1 ycnoBHble 0603HaYeHMS Kon-Bo MpumeyaHune
1. BTopu4HbIn n3ameputenbHbli npeobpasoBaTtenb 1 MpumeyaHne 1
2. NpeobpasoBarternb aNeKTpoaKyCcTUYeCKnm 2 [NpumevaHune 2
3. NamepuTenbHbIN y4acToK 1 MpumeyvaHne 2
4. MacnopTt 1
5. BkcnnyaTtaunoHHasa AoKyMeHTaums
- PYKOBOACTBO MO 3Kcnnyartauuu, u. |, Il MNpumevanune 3
- MHCTPYKLUMA MO MOHTaXYy
NMPUMEYAHUA.

1. KonnyectBo cepBUCHBIX MOLYIEN BHELLHUX CBA3EN — MO 3aKasy.

2. VicnonHeHne — no 3akaay. [lpn nocrtaBke npubopa ¢ namMepuUTenbHbIM
y4acTKOM BCe HeobxoauMble HAaCTPOMKN BbIMOSTHAIOTCA Ha 3aBOe-U3ro-
ToBUTENE.

3. BKkcnnyaTtaumMoHHasa JOKYMeEHTaUmMs 1 KapTbl 3akasa Ha JaHHoe uagenve
M Opyryto npoaykunto, Belinyckaemyro dounpmon «B3JET», pasmelleHbl Ha
canTe no agpecy www.vzljot.ru.

Tam >xe pasmelleH nakeT nporpaMmm «YHuBepcarbHbIN MPOCMOTP-
LUMK», BKITHOYAKOLWMA B CBOW COCTaB WHCTPYMEHTAmbHYK MporpaMmmy
«MonuTtop B3JIET MP (YPCB-5XX u)» ans paboTbl ¢ npubopom no no-
cnepoBaTenbHOMY MHTepdency RS-232, nntepdencam RS-485 un Ether-
net.

1.4.2. To 3aka3y MOXeT NOCTaBNATLCS:
- UICTOYHUK BTOPUYHOro nutaHus ot cetn 220 B 50 My (Mpunoxexve O);
- 6riok kommyTaumm (cm.n.1.6.3.4);
- yCTponcTBO cornacywouwee (cm.n.1.6.4).

Ana nuTaHnsa B3pbIiBO3aLLULLIEHHOIO 1 aTOMHOMO UCMOMNHEHWS pacxo-
aomepa ot cetn 220 B 50 'y, nocTaBnsieTcs UICTOYHUK BTOPUYHOIO NnTa-
Hua «B3J1ET UBT» ucnonHenusa VBIM-24.24 (puc.4.4 Mpunoxenunsa [).
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1.5. YcTpoucTBo u pabora

1.5.1. MpnHUMN paboTbl
1.5.1.1. Pacxogomep oTHOCKTCSA K Npnbopam BpeMS-MMMNYSIbCHOMO TUNa, NPUHLMN

paboTbl KOTOPLIX OCHOBaH Ha U3MEPEHUM BENUYNHBI 3a0EPXKKM NMPOXOXK-
[AEeHUSI UMNYNbCOB YNbTPa3BYKOBbIX CUrHAMNOB MO MOTOKY M MPOTUB NO-
TOKa M3-3a CHOCa CUrHara KOHTPONMPYEMOW XXNOKOCTbIO.

OnekTpuyeckme 3oHANPYLWME NMNYNbChl, reHepupyemble BI, no-
nepemeHHo nogatotcsa Ha npeobpasosatenu NMN3A1 n MBA2 (puc.1).

]
naA1
L A
LEA
v c N

||
BN

Puc.1. Cxema nameputenbHOro y4yactka pacxogomepa.

Y3C, nany4yaembinn ogHum MNM3A, npoxoanT 4Yepes ABMXKYLLYICSA Mo
TpybonpoBoay Xnakoctb 1 BocnpuHumaetca gpyrum M3A. MNpu gBuxe-
HUW XXNOKOCTU NPOUCXOANT CHOC YNbTPa3BYyKOBOW BOMHbI, YTO NPUBOAUT
K MIBMEHEHMIO BpeMEHU pacnpocTpaHeHns Y3C: no noToKy Xnakoctu (oT
M3A1 k NM3A2) Bpems NpOXOXKAEHNSA YMEHbLUIAETCS, a NPOTMB NOTOKa (0T
M3A2 k NM3A1) — Bo3pacTaeT. PasHOoCTb BpemeH npoxoxaeHna Y3C ye-
pe3 XMAKOCTb MO 1 NPOTMB NOTOKA NPOMNOpLMOHanibHa CKOPOCTU NOTOKa
V 1, cnegosaTtenbHo, 06beMHoMy pacxogy Q.

LUndposon cnocob obpaboTkm npmHnumaembix NMIOA curHanos obec-
neymBaeT yCTOMYMBYHO paboTy B yCrnoBMSAX NOMEX, a Takke ynpoliaet
HaCTPOWKy pacxogomMepa npu BBOAE B 3KCMyaTaumio.

1.5.1.2. CKOpOCTb XNOKOCTU, yCpeaHEHHasn BOOMb YNbTPa3BYKOBOro fy4va, onpe-

JendeTtcd Kak:

C2

= (T, T,,)—dT
V=2 mDige (ne T =dTo),

rae ¢ — CKoOpoCTb pacnpocTpaHeHus Y3C B HENOABWXKHOW XXNOKOCTH;
D — BHyTpeHHUn guameTp TpybonpoBoaa;

B — yron mexay HanpaeneHmem pacnpocTtpaHeHust Y3C n nnocko-
CTbt0, NepNeHANKYNAPHOM ocn TpybonpoBoaa;

11
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Tr1, Tnz — nonHOE BpeMs NPOXOXAEHUSI CUrHana no KaHany namepe-
Hua (BIM, kabenu ceasu, oba MNM3A, XMAOKOCTb) NpPU pacnpocTpaHeHun
Y3C no n npoTMB NOTOKa COOTBETCTBEHHO;

dTO — pa3HOCTb BpEMEH MPOXOXAEHUS CUrHana npv HENOABMXXHOWN
XNOKOCTU (CMeLLeHne Hyrns pacxogomepa);
N — KO3 PULNEHT, 3aBUCSALLMI OT CXeMbl ycTaHoBKM M3A (puc.2):
n=1 — npu yctaHoBke [N3A no Z-cxeme unm B U-KOSEHO;
n=2 — npu yctaHoBke [N3A no V-cxeme.
3HayeHne pacxoaa BblMUCIISETCA B COOTBETCTBUM C BbIPaXKEHUEM:

2
:TE D .V.K

Q=" ‘

rae Kr = vep/v — rmapogmHaMmmnyeckmin Koo uumeHT.

MapoanHammyecknin KoadPUUMEHT NpeacTaBnseT cobon OTHoLEe-
HWe cpefHen CKOpPOCTU NOTOoKa XUOKOCTU B TPyOONpoBOAEe K CKOPOCTU
NOTOKa XMOKOCTU V, yCPeAHEHHON BAOSb YNbTpa3BykoBOro fy4va. OH Bbl-
YMCNSAETCA Ha OCHOBE BBEAEHHbIX 3HAYEHUM LUEPOXOBATOCTUM CTEHOK
TpybonpoBoaa, BSA3KOCTU KOHTPOSMPYEMOWN XUOKOCTWU, BHYTPEHHEro
AnameTpa TpybonpoBoaa, U3BMEPEHHOIO 3HAaYEHNA CKOPOCTMN NOTOKA.

O6bem xuakoctn V 3a HTepBan BpeMmeHn T onpeaensieTcsi B cOOT-
BETCTBUMN C (POPMYIION:

v=[a-d

M3meHeHmne ckopocTu pacnpocTtpaHeHnsa Y3C B paboyen XnakocTu,
CBSI3aHHOE C U3MEHEHNEM TeMnepaTypbl, 4aBNEHNA U/Unn cocTaBa Xua-
KOCTW, BBUOY HEM3MEHHOWN ANMHbI aKyCTUYECKOro TpakTa, YYUTbIBAETCS
B npubope nytem onpeneneHusi NoflyCymmMbl BPEMEHU MPOXOXAEHMUS
Y3C pacctosiHua mexgy N3A no n npotns notoka 2ZT:

B T,+T,
2

=T

1.5.1.3. 3HayeHune pacxoga onpenensaeTcs npu BbINOSIHEHUM YCIOBUS:

Qorc £ Q,

rae Qorc — MUHMMAanbHOE 3HaYeHne pacxoaa (HUXKHAS oTcedka), M3/y;
Q — Tekylllee 3Ha4YeHne pacxoga, M3/u.

PekoMmeHaoyeMoe 3HayeHne HKHEN OTCeYKM COOTBETCTBYET CKOpPO-
ctu notoka 0,05 m/c.

Ecnu BbinonHsieTcs ycnosue Q < Qore, TO B paCXO40OMeEpPe U3MepEH-
HOe 3Ha4YeHue pacxofa NpUpPaBHUBAETCH HYIO, NMpeKpallaeTcs HaKon-
neHve obbema, Bbiaada MMMNyNbCOB Ha YHMBEPCanbHOM BbiXxode, a TOK
Ha BbIXOAE CTaHOBUTCS PaBHbIM HKHEMY 3HA4YEHWIO AnanasoHa.

12
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Mpw BbINONHEHUN ycnoBusa Q > Qmax (r4e Qmax COOTBETCTBYET CKO-
pocTtu notoka 10,6 M/C) n3amepeHune pacxoga NpPoLorMKaeTcH, HO Npekpa-
LLIaeTCAa HakonmeHne n apxmempoBaHme obbema, Bbigava MMMNynbCoB Ha
YHUBEpPCanbHOM BbixoAe (B MMMNYfbCHOM pexunme paboTbl), a TOK Ha Bbl-
Xo4e CTaHOBUTCS paBHbIM BEPXHEMY 3HAYEHUIO AnanasoHa.

1.5.1.4. BpesHble [MOA ycTaHaBnmBaloTCA B OTBEPCTUSA B cTeHKax LY.

M3A MoryT yctaHaBnmMBaTbCs B TpyOONpoOBOA MO CreayoLwmnm cxe-
mMam (puc.2):

- Z-cxema — [13A pasmelnaloTcss Ha NPOTMBOMNOSIOXHbIX CTeHkax WY B
NOCKOCTK, Npoxoaswen Baonb ocu UNY (yctaHoBKa «MO AMaMETPY»);
npy 3TOM curHan oT oaHoro MN3A k gpyromy npoxoguT 6e3 oTpaxeHus
OT BHyTpeHHewn nosepxHocTu NY;

- V-cxema — [N3A ycTaHaBnuBatoTCs BOOSb OAHOW CTeHKN NY B nnockocTtu,
npoxoasiien saonb ocn UNY; npm atom curHan ot ogHoro N3A nonagaet
K ApYromy nocrne oTpaxeHusi OT BHyTpeHHen nosepxHoctu NY (npv oam-
HakoBOM 3Ha4yeHun yrna 0 Y3C npoxoauT B ABa pasa 60nbLwnin nyTb, YEM
npu Z-cxeme);

- B U-06pasHbin NY (Tuna U-koneHo) — MN3A pasmeLwyatotca B Topuax nps-
Moro otpeska WNY; npu aTom curHan pacrnpocTpaHseTcs BAOMb OCU MNo-
TOKa.

YnbTpasBykoBoW

Nn3A

YnbTpa3BykoBoW / YnbTpa3sykoBomn
nyy ny4

a) no Z-cxeme 6) no V-cxeme B) B Y Tnna U-koneHo

Puc.2. Cxembl yctaHoBku NMIA Ha TpybonpoBoae.

MpoOonbHbIN Yron ycTaHOBKU Bpe3HbiX M3A B npaMOnuHenHsIn NY
0 (yron mexgy ocblo Bpe3Horo N3A 1 NnocKoCTbio, NepneHanKkynsipHom
ocu TpybonpoBoga) MOXET nexartb B ananasoHe ot 20° go 70°, peko-
MeHayeMoe 3HayeHue — ~ 45°. Npu DN > 2000 gnanasoH JonyCcTUMbIX
3Ha4YeHW NPOAONbLHOrO yrra ycTaHoBKkM BpesHbix MNM3A onpegensietcs
XapakTepuctnkamm obbekrta pasmellenus M.

Bo3amoxHble BapmaHTbl ycTaHoBKM MOA ykasaHbl B Tabn.3.

Ta6bnuua 3
Cxema Y tuna U-koneHo Z-cxema V-cxema
ycTaHoBku MN3A
Pacnonoxenue nap MN3A Mo OCY NoToKa no AnameTpy
DN LY, mm <50 >50
13
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1.5.2. YcTponcreo
CTpyKTypHasi cxema pacxofiomepa npuseaeHa Ha puc.3.

BTopuyHbIN n3MepuUTenbHLIN Nnpeobpa3oBarenb

Brnok npeoGpa3oeaTens U KNag1aTtypbl

Moaynb BTOPUYHOIO
npeoGpa3oarens
WMugukarop - - » RS-232
KoMBuHUpoBaHHbI
moaynk RS-232/RS-485/ [* » RS-485
YHUBEPC. BbIX0Of,
> YHuBepc. BbIXOA
KnaBuartypa -
_________ S I ) D,
I CepBUCHbIN MOAYInb T N Bbixoabl
- - o [ SepBuCHLIX
> | CepBuCHbLI MOaYNb L mogaynein
Brnok | | | ——m—m—m——m———— =T 11—
BUN
A
Y
A - Moaynes nepeu4HOro
N npeobpazoBaTens
(=248) I
vy v | MepBuyHbIA
NCTOUYHMK ~|[~|| Npeobpa3oaTens
= || =
BTOPUYHOIO g < || Ppacxona
nUTaHuA C ‘,':)
~ 220B 500y

BUTT — ecmpoeHHbIU UCMOYHUK NUMaHusi.

Puc.3. CTpykTypHas cxema pacxogomepa.

Pacxogomep-cyetumnk ynetpassykoson «B3JIET MP» ncnonHeHus
YPCB-510V cocTtouT 13 nepBMYHOro npeobpasoBaTtens pacxoga u BTO-
PUYHOrO N3MepUTENBLHOro NpeobpasoBaTtens.

MepBnyHbIM Npeobpa3oBaTtenb pacxoda npeacrasnset cobon cne-
LUnanbHO MU3roTOBIEHHbBI N3MEPUTENbHbLIA Y4aCTOK C YCTaHOBIIEHHbLIMA
Ha Hem napon N3A n3 komnnekTa pacxogomepa.

BoamoxxHO ncnonb3oBaTb B kayectBe WY gencrteyowmn Tpybonpo-
BOJ HaAneXxawllero kayectsa U COCTOAHNA Nocre NOAroTOBKU €ro K MOH-
Taxy MNOA.

BTopuuHbIn n3mepuTenbHbIN npeobpasoBaTtenb COAEPXKUT Bnok
npeobpasoBaTtens 1 KnaesmaTypbl, B KOTOPLIN, B CBOK oYepenb, BXOOAT

14
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MOAYnNb NepBMYHOro NnpeobpasoBaTens, ynpaBnsowmn 3aneKTpoakycTun-
YeCKMM 30HANPOBaHNEM N obpabaTbiBalOLLNN M3MEPUTENBbHbIE CUTHASbI,
M MoOynb BTOPUYHOrO npeobpasoBaTernsi, BbINOSHAOWNA BTOPUYHYIO
06paboTKy nameputenbHoOn nHopMaLmMm U XpaHeHne pesynbTaToB 13-
mepeHun. OBMeH AaHHbIMKM MexXay MOoAynsiMU OCYLLEeCTBNSeTCa Mo
BHYTPEHHeMY NHTepdency RS-485.

[Ansa obecneyeHnsa BHELWHMX CBA3EN pacxogomepa Ha mMoayrb BTO-
pU4HOro npeobpasoBaTesisi YCTAHOBMNEH 3NIEKTPOHHbBIN KOMOUHUPOBAH-
HbI MOAYIb YHUBEPCArbHOIo BbIXxo4a 1 nocneaoBaTesbHbIX MHTepden-
coB RS-232 n RS-485.

Kpome TOro, no 3akasy Ha mMoAysfb BTOpPUYHOro npeobpasoBartens
AOMNOSTHUTENBHO MOXHO YCTAHOBWUTb [0 ABYX 3MEKTPOHHbLIX CEPBUCHbIX
MOZyneun BHELIHUX CBA3EN:

- MoAynb 4-KaHanbHbIN YHUBEPCalibHbIX BbIXOAO0B;
- MOAYIb TOKOBOIO BbIXOAA;
- Mmoay”nb uHTepdenca Ethernet.

YnpasneHne paboTton pacxogoMmepa n nHankKaums 3MepuTenbHOMN,
YCTaHOBOYHOWN, AMarHOCTUYECKOMN, apXMBHOM MHGOpMaLmMm obecnevnBa-
€TCHA C MOMOLLBIO KNnaBmaTypbl 1 rpadoMyecKoro XXUAKOKPUCTaNIM4YeCcKoro
nugukatopa (KKN). XKKN obecneumBaeT BbIBOA YETbIPEX CTPOK anda-
BUTHO-LMppoBon nHdopmauumn npu 20 cumBonax B ctpoke. Nepuoa 06-
HOBIIEHUNA TeKyLlen nHopmaummn Ha akpaHe KK coctasnsieTt 1 c.

1.5.3. Buabl ncnonHeHumn

B 3aBucumMoCTH OT ycroBui npumeHeHust npubopa Ha obbekTe BO3-

MOXHa NOCTaBKa pacxo4OMepOB CneayoLwmnx NCNONTHEHNIA:
- MOMEXO03aLUNLLEHHOTO;
- B3pbIBO3aLLMLLEHHOTO;
- MOpPO30YCTONYNBOTO.

MomexoycTonumBoe ucnonHeHme obecneunmBaeTcs WUCNONb30Ba-
HHuemMm cummeTpudHon ceasm Bl ¢ NBA ¢ nomoLLblo YCTPONUCTBa cornacy-
towiero (puc.A.4).

B3pbiBO3aLmLLEHHOE NCNONHEHNE pacxogomMepa B COOTBETCTBUM C
rnason 7.3 «[lNpaBun yCTponCTBa 3N1EKTPOYCTAaHOBOK» obecrneymBaeTcs
ykomnniektoBaHmem ero MNOA nckpobesonacHoro mcnosHeHns u 6no-
Kamu nckposawmTtHeimu (BU).

YpoBeHb B3pbIBO3aLUTHI — «0COO0B3pLIBOOE30MACHbINY.

Bupg B3pbIBO3aLWLNTLI — «MCKpOBEe3onacHas anekTpudeckas Lernby.

MapkupoBka B3pbIBO3aLLUTDI:

-MN3A — «0Ex ia ll B T6...T4 Ga X»;
- B — «[Ex ia Ga] IIB».

OnvcaHve B3pbIBO3aLUULLEHHOIO UCMOSTHEHUS pacxogomepa, ero
MCNOMb30BaHMSA MO HAa3HAYEHMIO, TEXHNYECKOTO OOCNY>XMBAHNA U T.4. U3-
NoXeHO B AOKymMeHTe «Pacxogomep-cyeTuuk ynbTpassykoson YPCB.

B3pbiBo3aluieHHoe ucnonHeHne. PykoBOACTBO MO 3KCnnyatauumny.
B60.00-00.00 P3.
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Mopo3oycTonynBoe UCMOMNHEHNE pacxogomepa MOXeT JKCnryaTu-
poBaTbCs Npu OTpuULaTeNbHOW TemMnepaType OKpyxatoLero sosgyxa oo
MuHyc 40 °C. Npu aTOM He npeagycMaTpmBaeTCs UCMONb30BaHME XNOKO-
KpMCTannmM4yeckoro nHamkaTopa u knaemaTtypbl npubopa.

1.5.4. YpoBHM gocTyna
1.5.4.1. B pacxogomepe npegyCcMoTpeHbl TPU YPOBHA OOCTYMa K yCTAHOBOYHbLIM
N KannbpOBOYHbIM NapameTpam.
YpoBHUM JOCTyNa OTANYaTCs COCTaBOM MHAULMPYEMOW Ha aucnnee
NHopMaLnKn, BO3MOXHOCTSAMU MO N3MEHEHMNIO YCTAHOBOYHbIX, Kannbpo-
BOYHbIX NapamMeTpoB pacxodoMepa U 0bo3HavaloTCs Kak pexumbl PA-
BEOTA, CEPBNC n HACTPOWKA.
HasHayeHve pexxumoB:
- HACTPOWKA — pexum HacTPONKM 1 MOBEPKY;
- CEPBUC — pexum noaroToBKM K 3KCnsyaTauuu;
- PABOTA — akcnnyaTaunoHHbIN pexnm (pexxmum nonb3oBaTtens).

PexxuMbl oTnu4aroTca ypoBHeM JOCTyNa K MHopmauumn (MHOMLMpPY-
€MOoK Ha aucnnee n/vnn nepegasaemon no nHtepgencam RS-232, RS-
485, Ethernet) n BO3MOXHOCTAMM MO M3MEHEHUIO YCTAHOBOYHbIX Napa-
MEeTpPOB pacxogomepa.

HanbonbLuMy BO3MOXHOCTAIMMU obnagaeT pexum HACTPOWKA. B
3TOM pexunume MHONUUPYIOTCS BCE NapaMeTpbl U BO3MOXHa Moanduka-
LMsA BCEX YCTAHOBOYHbIX NapamMeTpoB. HaMMeHbLNMM BO3MOXKHOCTAMM
obnapgaet pexum PABOTA.

YnpasneHue paboTon pacxogomepa B pasfiMyHbIX pexumMax MoxeT
OCYLLECTBNATLCS C KraBuaTypbl N OPraHM30BaHO C NMOMOLLBbIO CUCTEMBI
MEHIO U OKOH pas3HOro ypoBHS, oTobpaxkaemblx Ha aucnnee. Nopsgok
yrnpaBrieHus, cuctema MHaMKauumn, B3anMOCBSA3N MEHIO 1 OKOH, a Takxe
Tabnuupbl NapameTpoB, MHANUMPYEMbIX Ha aucnnee, NpMBeaeHbl B Ya-
ctu |l HacTosLWwero pykoBoacTea.

YnpaBnsatb paboTon pacxogoMepa MOXHO Takke no nHrepdencam
RS-232, RS-485, Ethernet.

1.5.4.2. Pexxum paboTbl 3agaetcs kKoMbuHaumen Hanmyuums / oTCyTCTBUSA 3aMblka-
HWS C NMOMOLLIbIO NepPeMbIYEK KOHTAKTHbIX nap J3 u J4, pacnonoXeHHbIX
Ha cyb66roke 06paboTkM AaHHbIX.

CooTBeTCcTBME KOMOMHALMIN pexrmam paboTbl NpuBeaeHo B Tabn.4,

roe « + » — Hannume 3amblKaHUsi KOHTAKTHOW Napbl, @ « - » — OTCYTCTBME

3aMblKaHuA.
Tabnuua 4
Pexum paboThbl JEOHTaKTHaH napJa4 HasHadeHune pexuma
PABOTA - - QkennyaTaums
lNogroToBka
CEPBMF i " K aKcrnyaTauum
HACTPOUWKA + - HacTtpowka
16
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1.54.3.

Pexxum PABOTA — 3T0 pexum aKkcnnyataumm pacxogoMepa Ha oobekTe.

B pexnme PABOTA nonb3oBaTesnb MMeeT BO3MOXHOCTb npocmaT-
puBaThb:

a) usaMepsieMble 3Ha4YeHUss NnapameTpoB: 0GbEMHOro (MaccoBoro) pacxoaa,

ob6bemoB (Macc), HakonEHHbIX NPU NPSIMOM 1 06paTHOM HanpaBfeHUN
NOTOKa, a Takke nx anrebpanyeckorn Cymmbl, CKOPOCTU ABMXKEHUS Xna-
KOCTW;

6) cooepXxnmoe apxmMBOB M XXYPHanoB (3a MUCKMOYEHNEM KYPHANoB peru-

CcTpauun M3MEHEHUN PEXMMOB U AeCTBUIN Nosib3oBaTens);

B) KOH(OUIYpaLMOHHbIE MApPaMEeTPbI: PEXNM Nepexoaa NpUbopHbIX YacoB Ha

«3UMHeex»/«neTHee» BpewmA, TUMbl YCTAHOBJIEHHbLIX CEPBUCHbIX Mop,yne|7|
N XapakKTepUCTUKN BbIXOOOB;

r) napameTpbl paboThbi:
- NokasaHusA NpUBOPHbLIX 4acoB.;
- NapamMeTpbl CBA3M MO MHTepdencam RS-232, RS-485, Ethernet;
- BpEMs Hayana n npodosmKUTErNbHOCTb HewwTaTHbIX cutyaummn (HC);
- CNoBa COCTOSIHUSA U3MEPUTENBLHOIO KaHara 1 BbIXOO0B.

1.54.4.

B pexume PABOTA nonb3oBaTesnb MMeET BO3MOXHOCTb 3a[aBaTb

3Ha4yeHMs1 403 U BbIMOMHATL Npoueaypy A03MpOBaHMSA; yCTaHaBNMBaTb
napameTpbl paboTbl No MHTepdercam RS-232, RS-485, Ethernet: ceTte-
BOM agpec npubopa, CKOpoCTb paboTbl, A4NMTENBHOCTbL 3a4EPXKKKM, Nay3bl
nT.A.
Pexum CEPBUC — 3710 pexxum noAroToBKM pacxogoMepa K aKcnnyara-
unn Ha obbekTe. Mpn aTOM NnepeyveHb OOCTYMNHbIX ANS peAakTMpoBaHUS
YCTAHOBOYHbIX NapameTpoB OyaeT 3aBUCETb OT KOMIMMEKTa MOCTaBKu
pacxogomepa: C U3MepUTENbHbIM y4acTKOM unu 6e3 namepuTenbHOro
yyacTka.

B cnyyae noctaBkm npubopa 6e€3 namepuTenbHOro yyactka B pe-

xnve CEPBWC pononHutensHo (Mo oTHowweHuio K pexumy PABOTA)
BO3MOXHO:

a) npocMaTpuBaTb XypHalbl permcrpauum N3MEHEHMUI pexnmoB, XXypHarn

AEeNCTBUIN Nonb3oBaTeNsl, TEXHOMNOrM4Yeckme napameTpbl;

6) npocmaTpuBaTb U UBMEHSATb:
- NapameTpbl NEPBUYHOrO NpeobpasoBaTenst pacxona;
- NnapamMeTpbl 06paboTKN pe3ynbTaToB U3MEPEHUS;
- eVHULbI n3MepeHus obbemMHoro pacxona (o6bema) [M3/4; mM3/c; n/MUH

(m3; n)J;

- eQVHNLbBI U3MEPEHUS MACCOBOro pacxoga (macchl) [T/4; T/c; Kr/MuH (T;

K)];

- TUMbI U 3HAYEHMS1 NapaMeTPOB MoAYyNeN BHELLHUX CBS3EW;

- HACTPOWKM MHTEPBAaNbHOIO apXuBa;

- NoKa3aHusl NPUBOPHBIX YaCOB;

- peXnM nepexoda NpUBOPHbIX YAcoB HA «3UMHee»/«eTHee» BpeMms;

B)

OCYUWEeCTBINATb nNepexoa Ha pexum onpegeneHnd MmacCoBbiX napameT-
POB;

) NPOBOANTL KannbpoBKy Ha 0ObeKTE;
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A) 06HYNATb CYEeTYMK 06 BHEMOB;
€) NPoOBOAMTb MHMUManNu3aumo npnbopa;

) OYMLLIATL XKypHarbl (32 UCKIIYEHNEM XXypHana permctpaumm U3aMeHeHui
PEXMMOB) 1 apXMBbI.

B cnyyae noctaBku npnbopa ¢ namepuTernibHbIM Y4acTKOM B peXume
CEPBWC poctyn K 4acTu yCTaHOBOYHbIX MapamMeTpoB 3aKpbiBaeTcs n
AN nosrib3oBaTenst OCTaeTcs BO3MOXHbIM:

a) npocmaTpuBaThb XXypHanbl permcTpaumm U3MeHeHUn PeXmnMOoB, XKypHar
[AeNCTBMI NoNb3oBaTens, TEXHONOrMYeckme napameTpsbl;

6) npocmaTpuBaTb M UBMEHSITh!

- NnapameTpbl 06paboTkKn pe3ynbTaToB U3MEPEHMUS (HACTUYHO);

- eQUHULbI n3MepeHus pacxoaa (oobema) [M3/4; m3/c; n/muH (Mm3; n)];

- TUNbl U 3HAYEHUS NapaMeTPOB MOAYNEN BHELLHMX CBA3EMN;

- HACTPOWKM UHTEPBANbHOIO apXx1Ba;

- NokasaHus NPUBOPHbIX 4YacoB;

- PEXMM nepexoaa NPUBOPHbLIX YacoB Ha «3UMHEE» |/ «NETHEEY» BPEMS;
B) OOHYNSATb CHETYMK OOBLEMOB;

r) ounLaThb KypHarnbl (3a UCKIIOYEHEM XXypHana permctpaumm naMeHeHumn
PEXMMOB) 1 apXMBbI.

1.5.4.5. B pexxume HACTPOWKA Bo3MOXHO npocmaTpmsaTh v MoanduLmposaThb
BCe napameTpbl 6e3 UCKITIYEHNS, B TOM YuCne, yCTaHaBNMBaTb 3HaYe-
HWe pa ansa napameTpa C y4acTKoM (rpu noctaBke pacxogomepa C us-
MepuTeSibHbIM Yy4acTKoOM). 3Ha4YeHre HeT Ang AaHHOro napameTpa ycra-
HaBNMBaeTCs MO YMOMNYaHUIo.

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

- HaCTpoWKa pacxogomepa, NOCTaBNAEMOro ¢ U3MepPUTENbHbIM Y4aCTKOM;
- MOBepKa pacxogoMepa;
- 3anucb B NamsATb 3aBOACKOro Homepa npubopa.
1.5.5. BHelwwuHue cBA3Mn
1.5.5.1. HTepdencobl pacxogomepa

UHTepdencobl RS-232, RS-485 n Ethernet no3songaT ynpaensTb
NpnbopoM, CYUMTBIBATb U3MEPUTENBHYH, apPXMBHYIO, YCTAHOBOYHYIO U AN-
arHOCTUYECKY0 MHbopMaumo, MOANMULMPOBATL YCTAaHOBOYHbIE Napa-
meTpbl. MHTepdencoel RS-232 n RS-485 nopaepxmBatoT MNPOTOKON
ModBus (RTU ModBus 1 ASCIl ModBus), npuHATLIA B Ka4yecTBe CTaH-
papTHoro B npubopax pupmbl «B3JTET».

WHTepdenc RS-232 moxeT ncnonb3oBaTbCa NS HEMNOCPEACTBEH-
HOW CBSA3M C NepcoHanbHbIM kKoMrnbioTepom (MK):

- No kabento (Npy AnuHe NUHUKU cBA3N o 15 m);
- N0 TenedOHHON NIMHUK (C NOMOLLBIO TeNnedOHHOro Moaema);
- N0 pagnokaHany (C NoOMOoLLbI0 paguomMoaema);

- N0 NUHMK undcposon cesa3m ctaHgapta GSM 900/1800 MIMy, ¢ nomoLbo
apgantepa cotoBou ceasn «B3JIET AC» ucnonHenna ACCB-030.

[anbHOCTb CBA3M Mo TenedOHHOM NUHUN, panoKaHany unv kaHana
COTOBOW CBA3WN onpenenseTcs X xapakTepucTmkamu.
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NHTepdenc RS-485 obecneunBaeTt cBa3b No kabento B rpynne 13
HECKONbKMX abOHEHTOB, OOHUM M3 KOTOPbIX MOXeT ObITb 1K, npu gnvHe
nuHUKM ceasm o 1200 m.

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

Mcnonb3yst kaHan COTOBOM CBA3M MOXHO Ha 6ase nporpammHOro
komnnekca «B3JIET CIll» opraHuM3oBbiBaTb AMCNETYEPCKYD CETb Ans
MHOMMX OOUHOYHBIX U FPyNn NPUBOPOB Kak OA4HOTUMHBIX, TaK U pa3HOTUN-
HbIX MO Ha3HaYeHuto.

CkopocTb 06bmeHa no nHtepdencam RS-232 n RS-485 (ot 1200 oo
115200 bog), a Takke napamMeTpbl CBA3W yCTaHABNUBAKOTCHA Nporpam-
MHO.

BHUMAHMUE! He donyckaemcsi oOHO8peMeHHOe UCMOoJib308a-
Hue uHmepdgelicoe RS-232 u RS-485.

WHTepdenc Ethernet ncnonbayetca ans ces3m npMbopoB B fOKanb-
HOW CeTn, a Takke MOXeT UCMNONb30BaTbCA ANd 0bMeHa AaHHbIMU Yepes
MHTepHeT mexay npubopamm fiokanbHOM CETU 1 yaaneHHbIM KOMMbioTe-
poMm (komnbtoTepamm). OBGMEH OCyLLLECTBNAETCS YepEe3 L3 NTOKanbHOM
ceTn, uMmerwwmn cobctBeHHbIN (rnobaneHbin) IP-agpec. Npu obmeHe
AaHHblE yNakoBbIBaOTCS B CTeK npoTokosioB Ethernet / IP / UDP / TFTP
/ ModBus. NopaepxwnBaetcs Takke npotokon ARP (Ethernet / ARP), ko-
TopbIn mucnonbdyetca ana onpegenenHus MAC-agpeca ysna no |IP-
aZpecy 3anpoca.

1.5.5.2. YHnBepcanbHble BbIXOAbl

Pacxogomep B 3aBUCMMOCTU OT HanMyus CEPBUCHOIO MOAynNsa YHU-
BepcarbHbIX BbIxogoB (cM. n.1.6.1.3) moxeT nmetb 1 unn 5 ranbBaHu4ye-
CKM pa3sBsi3aHHbIX YHMBEpPCasibHbIX BbIXOAOB.

HasHadeHnss yHuBepcarbHbIX BbIXOOOB, pexuMbl paboTbl, napa-
MEeTpPbl BbIXOAHbIX CUIHASIOB, @ TakKe OTKIYEeHUe BbIXOAOB 3a4atoTcs
NPOrpaMMHbIMU yCTaHOBKaMn. BO3MOXHbIe 3HAYeHMs1 YyCTaHOBOK AJ1S
pasfiMyHbIX peXnMoB NpmuBeneHsl B Tabn.b.6, b.7 yactu Il HacTodAwero
PyKOBOACTBA.

Cxema OKOHEYHOro Kackaga BbIXO4OB M OnncaHue ero paboTbl npu-
BeaeHo B lNpunoxerHuun b.

e B yacTtoTHOM pexnme paboTbl HA OTKPbLITbIN BbIXO4 BblAAETCHA MMMNYIbC-
Hasi NocnegoBaTenlbHOCTb TUMNa «MeaHApP» CO CKBaXXHOCTbIO 2, YacTtoTa
cnefoBaHUst KOTOPOW NponopuUnoHanbHa TeKyLLEMY 3HaYeHMIO0 pacxoaa.
BoamoxHO maclwitabupoBaHue paboTbl HAaCTOTHOrO BbIXOA4a MyTeM Mnpo-
rPAMMHON YCTaHOBKM 3Ha4Y€HMUs MaKCMMalibHOM 4acToTbl paboThbl Bbl-
xoaa Fuaxke, K03 dmumneHTa npeobpasoBaHna Bbixoga KP, a Takke HMxX-
Hero Qun 1 BepxHero Qen NOPOroBbIX 3HAYEHNIN pacxoda, COOTBETCTBYHO-
wmx yactote 0 Ny n Fuake Ha Bbixoae. MakcnmanbHO BO3MOXXHOE 3Ha4e-
HMe Fmakec — 3000 rLI,.
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¢ B nmnynbcHOM pexume paboTbl Ha OTKPbIThIN BbIXOA KaXayt CEKyHay
Bbl4aeTCcs nayka MMNynbCoB, KONMMYECTBO KOTOPbLIX C Y4€TOM Beca UM-
nynsca Ku COOTBETCTBYET 3Ha4YeHU0 06bemMa, n3mepeHHOMY 3a npeapbl-
Aywyro cekyHay. MakcmanbHO BO3MOXHasi YacTtoTa crnefoBaHust UM-
NynbCOB B Nnayke (Tuna «Meangp» coO CKBaXKHOCTbto 2) — 500 Iy,

e [Ina npaBunbHOW paboTbl YHMBEpPCarnbHbIX BbIXOAOB B pacxogomMepe
npeaycmoTpeHa npoueaypa asToMaTUY4ecKoro pacyeTa koapduumneHTa
KP (umn/m3, umn/n) B 4acTOTHOM pexume 1 Beca umnynbca Ku (M3/umn,
n/vmMn) B UMNyrnbCHOM pexume. Npu namepeHnm MaccoBbIX NapaMeTpoB
pasamepHocTb KP (nmn/T, umn/kr), Ku (T/uMn, kr/vumn).

Pacuet KP npoussoguTtcs no 3agaHHbIM Monb3oBaTerieM 3Hadve-
HUAM Qen M Qun M MaKCMMarbHOMY 3HAYEHUIO YacTOTbl Fmake, pacyeT Ku
— N0 3agaHHbIM Qen M ANUTENBHOCTU BbIXOAHbIX MMMYMbLCOB T B AMana-
30He oT 1 go 500 mc.

¢ B nornyeckom pexxume Ha BbIxoge Hanuuuno cobbiTna (Mnu ero onpeae-
NEHHOMY COCTOSIHUIO) COOTBETCTBYET OOUH YPOBEHb 3NEKTPUYECKOro
CuUrHana, a oTCyTCTBUIO cOBbITUA (MM MHOMY €ro COCTOSIHUIO) — APYron
YypOBEHb curHana.

MporpaMmmHO Ons BbIXOo4a B NIOMMYECKOM peXUMe YyCTaHOBKOMW 3Ha-
YeHUs1 BbICOKUIN UM HU3KUMN 3a4aEeTCs aKTUBHbIN yPOBEHb curHana (Ak-
TUB. Yp.), T.€. YpOBEHb CUrHasa, COOTBETCTBYIOLLMA HANTUYNIO CODbITUS.
OneKTpuyeckue napameTpbl YPOBHEW curHana ykasaHbl B [lpunoxe-
HUK bB.

Mpn HeobxoauMoCTK MOXeT BbITb HazHayeHo cpabaTbiBaHWE Bbl-
X0[4a B NTIOMMYECKOM peXUMe no 3agaHHOMY 3Ha4vyeHuto BepxHen (Q>Qey)
nnun HWxHen (Q<Quy) yCTaBKkun No pacxony.

e [1py NnpoBegeHM 4031POBaHNA NapamMeTpbl CurHana, nocTynaroLwero Ha
BbIXO4, ONPefenstoTcs pexnmMomMm paboTbl (MMMNYMbCHLIN MW forvye-
CKWUIN) YHMBEPCAnNbHOro BbIxoa.

Ecnn yHnBepcanbHbIM BbIXxo paboTaeT B MMMNYMbCHOM pexume n
ANs Hero 3agaHo HasHadeHue Mapam. <Umn. Ao3 1>, To N0 OKOHYaHUIO
A03UPOBaHUA Ha BbIXOA BblOAETCA OANH UMMNYIbC 3a4aHHOW ANIUTENbHO-
CTW.

Ecnn yHuBepcanbHbI Bbixo paboTaeT B NOrMYECKOM pexume, TO
YPOBEHb CUrHana Ha Bbixo4e U3MeHAEeTCs B MOMEHT Hayana B MOMEHT
OKOHYaHUS JO3MPOBaHUS.

1.5.5.3. TokoBbIN BbIXOA

ToKOBbIN BbIXO MOXET ObITb peann3oBaH C NOMOLLbIO CEPBUCHOIO
MOAYNsi TOKOBOro BbixoAa. HasHaveHne n napameTpbl paboTbl TOKOBOMO
BbIxOo4a Ha 6ase cepBMCHOrO MOAynsi yCTaHaBNMBAKOTCA NPOrpamMmMHO.
Bo3MOXHble 3Ha4YeHUs1 yCTaHOBOK NpuBedeHsbl B Tabn.b.6, b.7 yactu i
HaCTOsILLEero pykoBoacCTBa.

[anbBaHW4YeCcKn pasBa3aHHbIM TOKOBbIW BbIXO CEPBUCHOrO Moayns
MOXeT paboTaTb B 04HOM M3 Tpex AnanasoHos: (0-5) MA, (0-20) MA nnun
(4-20) mA.

HomuHanbHas ctatudeckas xapakrepucTuka TOKOBOro Bbixoaa:
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Qv = QHI‘I + (QBI‘I - QHn) ) IIBbIX - IMMH

makc IMVIH ,

raoe Qv — namepeHHoe 3HadeHne pacxona (M3/4; m3/c; n/mMuH);
Qun — 3aaHHOEe 3Ha4YeHWe HWXHEro nopora no TOKOBOMY BbIXOAY,
cooTBeTcTByoLWEE Ivnn, M3/4; M3/C; N/MUH;

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

lsix — 3HAYEHME BbLIXOAHOrO TOKOBOrO CUrHamna, CooTBETCTBYHOLLEE
N3MEepPEeHHOMY 3HaYeHMIO pacxoda, MA;

[mu — MUHMManbHOE 3Ha4YeHne AnanasoHa paboTbl TOKOBOrO Bbixoaa
(O nnun 4), MA;

Ivake — MakCUManbHOE 3Ha4eHne amanas3oHa paboTbl TOKOBOrO Bbl-
xoaa (5 unn 20), mMA.

TokoBbIV BbIxO4 B gnanasoHax paboTtbl (0-20) MA nnu (4-20) MA mo-
XeT paboTtaTb Ha Harpy3ky conpoTtuBneHnem o 1 kOm, B AnanasoHe
(0-5) MA — no 2,5 kKOwm.

HasHauyeHne n napameTpbl AaHHbIX TOKOBOrO BbIXxOAa onpenens-
t0TCA HACTPOMKaMN COOTBETCTBYIOLLLENO YaCTOTHOMO BbiXxoAa.

[onycTnmas gnvHa kabensi cBs3v No TOKOBOMY BbIXOAY onpeaens-
€TCs COMPOTUBINEHMEM FIMHUM CBSA3M U BXOAHBLIM COMPOTMBIIEHMEM MNPU-
€MHMKa TOKOBOro curHana. Cymma conpoTMBIIEHUI He OOMKHaA NpPeBbI-
LaTb yKasaHHOIo CONPOTUBIEHUS HArpy3Ku.

1.5.6. Pernctpauusa pesynbtaTtoB

1.5.6.1. PesynbTaTbl USMEPEHNN U BbIYUCNEHMUN 3aNUCLIBAOTCA BO BHYTPEHHUE
apXvBbl: YaCOBOW, CYTOYHbIN, MECSIYHbIN, MHTEPBasbHbIA U apxXnB 4O3a-

Topa.
YacoBon, CYTOYHbIN WU MECSYHbIA apXuBbl MMEKT OAWUHAKOBYHO

CTPYKTYPY.
mybvHa apx1MBOB COCTaBNSET:

- yacoBoro — 1440 3anucen (NpegbigyLmx 4Yacos);
- cyTo4Horo — 60 3anucen (Npeablaywmnx CyToK);
- Meca4Horo — 48 3anucen (npeablaywmnx MecaueB);

- MHTepBansbHoro — 14400 3anucen (NpeabloyLmMx UHTEpPBaroOB apXnBmMpo-
BaHWSA).

AnNuTenbHOCTb MHTEpPBana apXuBMpOBaHUSA MHTEPBANbHOrO apxuea
MOXET yCTaHaBNMBaTbLCA B NpeAenax oT 5 CeKyHA 40 2 YacoB BbIOOPOM
JPUKCUPOBAHHBIX 3HAYEHUN.

B ogHown 3anucu coAepXnTca 3Ha4eHna cregyrowmx napamMmeTpoB:

- V+ [M+] — cymmapHbin o6bem [Macca) npy npsMoM HanpaBieHnn NoToka
3a MHTepBan apxueupoBaHus, M3 (n) [T, (kr)];

- V- [M-] — cymmapHbin o6bem [Macca] npyu obpaTHOM HanpasreHun no-
TOKa 3a MHTepBan apxmempoBaHus, m3 (n) [T, (kr)];

- 2V [ZM] — cymmapHbIn 06bem [Macca) ¢ y4eToM HanpaBfieHUs NoToka 3a
WHTepBan apxusuposanus, M3 (1) [T, (kr)];
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- Tnp — BpeMsi NPOCTOsl, C — B YaCOBOM apXxMBe, YaC:MUH — B CYyTOYHOM U
MECSYHOM apxuBax; B UHTEpBanbHOM apxvuBe Tnp He ukcupyeTcs.

NHOoukaumnss 3Ha4YeHUn apxXMBUPYEMbIX MapameTpoB COMpPOBOXAa-
eTcs 0603Ha4YeHNeM MHTepBana apXMBMpPOBaHUS:

- AaThbl U Haca — AJjid 4acoBOro apxmBea,
- AaTbl — AJ14 CYTOYHOIo apxXmBa,
- MéCdua u roga — ana mecAaA4Horo apxmBsa,

- JaTbl 1 BpeMEHN OKOHYaHUA UHTEepBalia apxXmBnpoBaHnd — Ond UHTEpP-
BaribHOro apxuea.

[na kaxgoro apxuBa npegycMoTpeHa npoueaypa noucka tpebye-
MOW apXMBHOW 3anuncu.

1.5.6.2. ApxuB gos3aTopa npegHasHaveH ans 3anvcu napameTpoB Mo pesynbra-

Tam JO3MPOBaHUs U MOXET cofepaTb 40 512 3anucen. Kaxgas 3anucb
COAEPXKMUT:

- AaTy n Bpems Hayana A4o3MpOBaHus;

- V3 [M3] — 3agaHHoe 3Ha4yeHne oGbeMHoW [MaccoBoii] aosbl, M2 (1) [T,
(kr)];

- Va [Ma] — oTMepeHHoe 3HavYeHne o6beMHol [MaccoBol] Ao3bl, M3 (n) [T,
(kr)];

- Ta — Bpems Habopa goa3bl, C;

- AaTy n Bpems OKOHYaHus Habopa Ao3bl;

- Qcp — cpegHuii 06 bEMHBIN [MAcCOoBbIN] pacxoq B npouecce A03npoBa-
HUS, M3/Y (N/MUH) [T/4 (Kr/MUH)].

1.5.6.3. l3ameHeHne 3Ha4yeHnn yCTaHOBOYHbIX MapamMeTpoB OUKCUPYHOTCA B XKYp-
Hane nonb3oBaTend, KoTopbin MoXeT cogepxatb Ao 1000 3anucen. B
XypHarne CoaepXuTca:

- aTa u BpeMs Npou3BeeHHON moandukauum;

- HauMeHoBaHWe MmoandMLMpPyeMOro napameTpa;
- 3HayeHWe napameTpa A0 MoandUuKaumm;

- 3HayeHWe napameTpa nocne MoanduKaumm;

- NOPSAAKOBLI HOMEP 3amnuciu.

1.5.6.4. lameHeHune pexuma paboTbl npubopa uKCMpyeTCcsl B XXypHane pexu-
MOB, KOTOPbIM MOXeT cogepxaTb 40 512 3anucen.

B )XypHane pexxumoB coaepXXuTcs:
- NOPSAKOBbLIA HOMEP 3anucy;
- HaMMEeHOBaHNe YCTaHOBIIEHHOMO pexuma paboTbl Npubopa;
- faTa 1 BpeMsi yCTaHOBKU pexxuma.

1.5.6.5. HewTaTHblE CUTYaUMn 1 OTKa3bl, BO3HMKAaKOLLME B Npouecce paboTbl pac-
XxogomMmepa, PUKCUPYIOTCA COOTBETCTBEHHO B XXypHarie HeLTaTHbIX CUTY-
aumn N3MepuUTEenbHOro KaHana, >XypHane HewTaTHbIX CUTyauunh auc-
KpeTHbIX (YHMBEpCamnbHbIX U TOKOBbIX) BbIXOAOB W XXypHane OTKa30B.
XKypHarbl HewTaTHbIX CUTyaumn MOryT cogepxatb 4o 512 3anucen, xyp-
Han oTkasoB — o 60 3anucen.

B XXypHanax HeluTaTHbIX cUTyaLun pukeupyeTtcs:
- MOPAAKOBbLIA HOMEP 3anucy;
- HAMEHOBaHMe HelTaTHOM CUTyauuu;
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- fata u Bpems Havyana HC;
- anutenbHocTb HC (Yackl, MUHYTbI, CEKYHAbI);
- AaTa n BpemMs okoH4aHus HC.
B XypHarne oTka3oB oMKCupyeTcs:
- NOPSALKOBbLIA HOMEP 3anucu;
- HAMUMEHOBaHMe 0TKa3a;
- Aata 1 BpeMsi HaCTynneHnsa oTkasa.
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1.6. CocTaBHbIe YacTun nsgenus

1.6.1. BTopn4iHbIN nameputenbHbIA Npeobpa3oBaTenb
1.6.1.1. ®yHkumm BI

BTopuyHbIn M3MepuTenbHbI NpeobpasoBaTtenb NpeacTaBnseT Co-
6o MMKPOMPOLLECCOPHbIN N3MEPUTENBHO-BLIYUCINTENBbHBIN 610K MO-
AYNbHOW KOHCTPYKLMW, BbIMOMHAOLWNA cnegyowme dyHKLUN:
30HAMPOBaHUE MNOTOKA, NpUemM n 06paboTKy CUrHamoB, NMOSMYyYEHHbIX OT
M3A;

onpegeneHne 3Had4eHnn n3mepsieMblx NnapameTpos;

apxMBMpOBaHME U XpaHEHWe B SHEProHe3aBMCUMOW NaMsiTU pesyribTa-
TOB U3MEPEHUI U BbIYUCIIEHNIN, YCTAHOBOYHbLIX NapaMeTpoB U T.M.;
BbIBOL, U3MEPUTESIbHOWN, apXUBHOWN, ONArHOCTUYECKOM U YCTaHOBOYHOM
nHdopmauumn Ha aucnnen XXKN n yepes nHrepdencel RS-232, RS-485,
Ethernet;

BbIBOA M3MepUTENbHOM MHOPMaL MK Yepes yHMBepcasibHble n/unm To-
KOBbl€ BbIXObl;

aBTOMATUYECKNA KOHTPOSb U MHOUKALMIO HaNMynMsi HEMCNpaBHOCTEN U
HeluTaTHbIX CUTyaLui B pacxogoMepe;

3aWmMTy OT HECAHKLUMOHMPOBAHHOIO AOCTYNa K apXUBHbIM M YCTaHOBOY-
HbIM JaHHbIM.

1.6.1.2. KoHcTpykums Bl

BHewHun Bug Bl npueeaeH Ha puc.A.1. Kopnyc Bl1, BbINONHEHHbIN
n3 anmMUHUEBOrO crifiaBa, COCTOMT U3 TpeX YacTen (KOHCTPYKTUBHbIX
MoAyrnen): oCHOBaHUA — Orioka KoMMyTauun, cpegHen yactn — 6noka
BTOPUYHOIro UCTOYHMKA nuTanna (BUIM) n nuueson yactn — 6noka npe-
obpasoBaTtens un knasmaTypbl.

Bnok npeobpasoBaTens n knasmnatypbl Bl cogepxut moaynu nep-
BUYHOrO U BTOPUYHOro npeobpasosatenen. Ha nuueson naHenn 6noka
HaxXo4ATCA XUOKOKPUCTANNMYECKUI MHOMKATOP U KnasuaTypa.

Bnok BUI BTOpMYHOro npeobpasoBaTtens coaepXxut moaynb BTO-
PUYHOINO WUCTOMHMKA NUTaHMA. Ha HwxHen nnockoctu kopnyca 6noka
BUI pacnonoxeHa knemmMa 3almnTHOro 3a3eMreHust.

Bnok BUIT BmecTe ¢ 6riokom npeobpasoBatens v knasmaTtypsbl, CO-
eVHAeMble 3NEeKTPUYECKN MHOTOXMUIbHBIM LLIAENEOM U KOHCTPYKTUBHO
BMHTaMM CO CTOpPOHbI 6noka BUI, coctaensatoT cy66nok obpaboTkmn aaH-
HbIX.

[ocTyn K KOMMYTaUNOHHBIM 3fIEMEHTaM BXOLHbIX U CEPBUCHbBIX MO-
Aynen, yctaHaBnMBaeMbIX HA MOAYM NEPBUYHOIO N BTOPUYHOIO Npeod-
pasoBaTeneun, Ana NogknioveHns kabenemn CBs3n U yCTaHOBKM PEXMMOB
paboThl, oCywecTBNAeTcs ¢ 0bpaTHON CTOPOHbI cybbnoka obpaboTku
AaHHbIX (pnc.B.1). na ynobctBa npoBeaeHns MoHTaxa cyb6nok obpa-
BOTKM AaHHbIX OTKMALIBAETCSA HA NETNSIX B BEPTUKANbHOM NITOCKOCTMW.

B cBow o4vepenb cyb6rok 06paboTku gaHHbIX COeANHAETCS BUH-
TaMu CO CTOPOHbI NMLIEBON NaHenu ¢ 6y1okom komMmyTauumn, obpasys BTO-
pUYHbLIN NpeobpasoBaTtenb. Ha 3agHen cTeHke 6rioka KOMMYTaLMM Haxo-
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ASTCHA OTBEPCTUA NS YCTAHOBKM KpenexHbix nnactuH DRBO1, obecne-
ynBatowmnx kpenneHne Bl k DIN-perike Ha oObekTe akcnnyataumm
(pnc.A.2).

Ha HuxHel nnockocTn kopryca 6rioka KoMMyTauum pacnosioXeHbl
BHeELWHWM pa3beM umHTepdenca RS-232, repmosBogbl SKINTOR MS-M
20x1,5 LAPPKABEL (Homep B kaTanore 5311 2010), 4epes KoTopble
nponyckatoTca kabenb NUTaHUs, curHanbHble kabenu MNOA, a Takke Ka-
6enu cBs3M C BHELUHUMM YCTPONCTBaAMM, NOAKIHOYAEMbIMU K pacxono-
mepy.

BHewHun pasbem RS-232 Ha 6n1oke KOMMyTauumn ¢ NOMOLLbHO NIIOC-
Koro kabens noakntovaetcs K 8-KOHTaKTHOMY pasbemy RS-232 kombu-
HUpoBaHHoro moaynsa RS-232 / RS-485/ yHuBepcanbHbIN BbIXOA,

1.6.1.3. ONeKTpoHHbIE MOAYIMN BXOLHbIX N BbIXOLHbIX CUrHanoB

Ansa ceasu ¢ NOA Ha moaynb NnepBUYHOro NpeobpasoBaTens ycra-
HOBIEH NpMeMO-NepeaaroLLnii ANEKTPOHHbLIA MOAYIb.

Ha mogyne BTopuyHOro npeobpasoBaTesisi YyCTaHOBMEH 3IIEKTPOH-
HbI KOMOMHMPOBAHHbLIN MOAYNb (MHTepdencoB RS-232, RS-485 n yHu-
BepcarnbHoro Bbixoga 0), CHabXXeHHbIN KOHTaKTHbIMM Napamu (ans ycra-
HOBKW pexuma paboTbl pacxogomMepa U pexuma paboTbl OKOHEYHOro
Kackafa yHuBepcarbHOro Bblxo4a) 1 pasbemamu (4151 NogKMYEHNS Ka-
Genewn cBA3N C BHELLHMMW YCTPOMNCTBAMM).

Ha mogyne BTOpuyHOro npeobpasoBaTens npegycMOTpeHbl [Ba
cnoTta pacwupeHus (pasbema) Ofsi yCTaHOBKM MO 3aka3y [LOMOSHM-
TeNbHO OLHOro UK ABYX CEPBUCHBIX MOAYSEeN BHELLHMX CBA3EMN.

CepBucHble MoaynvM MMeIT pasbeMbl s NOAKIYeHUs kabenen
CBSA3N C NPUEMHUKAMW CUTHAsNoB, a MOAyMb YHUBEpPCarnbHbIX BbIXOO0B
elle U KOHTaKTHble napbl 5151 YCTAaHOBKU PEXMMOB paboTbl OKOHEYHbIX
KackazoB.

Bo3amoxHble KOMBUHALMN YCTAHOBKN CEPBUCHBIX MOLYNEN BHELUHUX
CBS3eN N HyMepaums BbIXO4OB B 3aBUCUMOCTWN OT MecTa YCTaHOBKN MO-
ayns (cnoTa paclwmpenns) npmBeaeHsl B Tabn.5.

Tabnuua 5

HanmeHoBaHue Ne Ne Bo3moxHble KOMBUHAaLUK
Moayns crnorta | Bbixoaa YCTaHOBKW MoAynewn
CepBUCHbIN MOAYIb
P AY 1 1..4 - - - X X X
yHMBEepcalbHbIX BbIXO0B

CepBUCHbIN MOaynb X - X - — —

— — — — X —

CepBuCHBIN MOaynb

1
TOKOBOIO BbIXo4a 2
Ethernet 2

o N NP
|
X
X
|
|
X

KomMG1HMpOBaHHbIM MOAYNb —

1.6.2. Npeobpa3oBaTenu anekTpoakycTuyeckue

1.6.2.1. TIOA paboTaloT nonepeMeHHO B ABYX peXUMaXx: U3NydeHus, koraa npu-
xoasawmmn ot Bl anekTpuyecknin UMNynbCHbIA curHan npeobpasyeTcs B
ynbTpa3ByKoBble KonebaHus, u npuema, Korga yrnbTpasByKoOBble Koneba-
HWS XXMAKOCTM NpeobpasytoTcs B COOTBETCTBYIOLLNIA SNEKTPUYECKUI CUT-
Harn.
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1.6.2.2. B pacxogomepe ncnosnb3yoTca BpesHble MNM3A.

BpesHbie [TOA MMeT UMNUHOPUYECKUIA KOPMYC C Hapy>XHOW pes3b-
6on, B TOpLIE KOTOPOro HAXOAMNTCA U3ny4yaroLLasa NOCKOCTb B BUAE Ancka
(pnc.A.3). BpesHble M3A npu ycTtaHoBKe Ha TpybonpoBon BBMHYMBA-
I0TCA B MOHTaXHble NaTpybku, KOTopble NpuBapeHbl K TpybonpoBoay BO-
Kpyr OTBEPCTUN B ero CTeHke. Takum obpas3om, nocrne yCTaHOBKU U3Iy-
yawLwas nnockoctb N3A KOHTaAKTUPYET C KOHTPONMPYEMOW XNOKOCTbIO.
BpesHon MN3A Takke repmMeTM3npoBaH.

Ona MoHTaxa M gemMoHTaxa BpesHoro [NMOA JomkeH MCnonb3o-
BaTbCA POXKOBLIN Kro4 Ha 36 MM. ['paHu nog ko4 Ha kopnyce MOA
yKasaHbl Ha puc.A.3.

KATEIOPUYECKWN 3ATMPELAETCA vicnonb3oBaHue nNpu AeMOH-
Taxe NM3A MHOro MHCTPYMEHTa, TaK Kak 3TO MOXeT NPUBECTU K pasrep-
meTmnsauun MNMOA (OTBMHYMBAHMIO BHYTPEHHEW BTYNKWU) U OOpPbLIBY CUr-
HanbHoro kabens (cm. puc.A.3). lNpun HeBbINONTHEHUN AaHHOro TpeboBa-
HUA narotosutens HE HECET rapaHTUHbIX 00513aTenNbCTB.

Ha koHue koakcuanbHOro paguodvactoTHoro kabens MN3A, 3akpen-
NEHHOro B Kopryce u uMmerowero AnvHy He MeHee 1,5 M, pacnasiH
pasbeM AN NoAKMYeHUs K NMHUKM ceasu ¢ BI.

CoeguHeHne kabensa NMOA ¢ nMHMEN CBA3M BO3MOXHO Takxke C MNo-
MOLLbIO YCTPONCTBA KOMMYTAUWOHHOIO Mnn 6roka KommyTtaumm, ycTa-
HaBNMBaeMoro Ha M3MepuTernbHOM y4vacTke. B atom cnydae BmecTo
pasbemMa Ha KOHLbI LIEHTparibHON Xunbl U aKkpaHa kabens MN3A kpenaTca
HaKOHEYHUKN.

Haunbonbliaa anuHa ceasu BI1-NM3A — 100 m. JnuHa moxeT bbITb
yBernvyeHa npu BbiNnonHeHUM TpeboBaHnm K napameTpam NpUHUMaeMoro
curHana.

B 3aBMCMMOCTM OT Ha3Ha4YeHNs1 pacxogoMep MOXeT BbITb YKOMMNIIEK-
ToBaH [OA pasnnyHbIX TUMNOB N UCNOSTHEHUI, OTNINYAKOLWMMNCS MaTepu-
anamm MorpyxHom 4acTu, M3nyyarowen noBepXHOCTU MU OONYyCTUMbIM
AnanasoHoM TemnepaTypbl KOHTPONMPYEMOW XUOKOCTU, AO0NYCTUMbIM
AaeneHveM B TpybonpoBoae, KOHCTpyKunen kabensHoro BbiBoAa U T.1.

BHUMAHME! B npunoxeHuu E npueedeH nepeyeHb cped, 3a-
npeuw,eHHbIX Oisi NpuMeHeHus epe3Hbix M3A B-502, [13A B-504.

B cocraBe B3pbIBO3aLUULLEHHOIO WCMOMHEHUS pacxogomepa mno-
ctaBnatTcsa NOA nckpobesonacHOro NCNOMHEHNS.

1.6.3. UsmepuTenbHble y4acTKu

1.6.3.1. B kauecTBe M3MepuUTENBHOrO yyacTka Ansi NepBUYHOro npeobpasoBa-
Tensa MoXeT UCnonb3oBaTbes MO0 OTpe3oK TpyObl, NOArOTOBMEHHbIN B
3aBoAcCKuX ycnoeusix ansa yctaHoBku M3A 1 moHTaxa [l B aencrayto-
Wwnn TpybonpoBoa No MeCTy aKcnnyaTaumm pacxogomMmepa, nmbo Heno-
CPeACTBEHHO Y4aCTOK AENCTBYOLEro TpybonpoBoaa Hagnexawero Ka-
4YecTBa M COCTOSIHUS MOCIe NOArOTOBKM €ro K MoHTaxy M3A.

1.6.3.2. MaTtepwnan cteHok NY nog BpesHbie NMOA gomkeH No3BONATb repMeTUYHO
yCTaHaBnMBaTb HA HErO MOHTaXHble NnaTpyoku ans MNOA.

Ha BHyTpeHHI00 NoBepXHOCTb MY pekoMeHOyeTCs HAHOCUTb MOKPbI-

TVe, YCTONYMBOE K 0Bpa3oBaHUIO OTNOXEHUA N/unn Koppo3nn. MNokpbl-
TVe OOIMKHO UMEeTb HaZleXXHoe cuenrieHve ¢ matepuanom Y.
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1.6.3.3. B cocTtaBe pacxogomepa MOryT nocTaBnATbCA NepBUYHbIe Npeobpaso-
BaTenu Ha 6ase namMepuUTEnbHbIX Y4aCTKOB CrieayroLmx TUMNOB:

- NY-x12 — npAMOSIMHEeNHbIN ¢ ABYMS Bpe3HbiMU [M3A, ycTaHOBIEHHbIMU
no AvameTpy;

- NY-x32 — U-ob6pasHbii (U-koneHo) ¢ aABymMs BpesHbimu MNM3A, ycTtaHoB-
NEeHHbIMW B TOpLAX NPSAMOro yvacTka.

B nepBom paspsge o6o3HayeHus ncnonHeHus NY ykasbiBaetcs ma-
Tepuvar, U3 KOTOpOro OH U3roTOBIEH:

- NY-Oxx - yrnepogucras cranb;
- NY-1xx - HepxaBetoLaqa ctanb;
- NY-2xx - HU3KkonermpoBaHHas crarsb.

1.6.3.4. [ins obecneveHnsa yoobcTBa MOHTaxa, a Takke Ans 3awnTbl KabernbHbIX
BbIBOAOB M3A OT MexaHU4eCKux MoBpexaeHUN U3MepUTESNbHbIN yya-
CTOK MOXeT ocHawatbcst 6riokom kommyTaumm (BK). B BK nponssoauntca
anekTpuyeckoe coeanHeHue kabenen MN3A ¢ kabensamn, NoakOYEH-
HbiMK K BIT.

BK HenogBwmxHO kpenuTtca Ha NY. Kabenb MNMOA 3awmiaetcs ot me-
XaHUYeCKUX NoBpexaeHnn megHon Tpyokon. KOHCTpyKumna kabenbHoro
BBoaa bK ansa kabensa ceasn Bl obecneunBaeT kpenneHne metannopy-
KaBa ons mexaHndeckon 3awuTbl kabena Bl1. Npumep pasmeleHna bK
Ha U3MepuTenbHOM y4yacTke, a TaKkke pacrnonioXeHne KOMMYTaUMOHHbIX
anemeHToB Ha nnate BK npmBefeHbl B MHCTPYKUMM MO MOHTaXYy.

1.6.4. YcTpouncTBa cornacyroiime

YcTtponcteo cornacywouwee (puc.A.4) npuMeHsieTCa COBMECTHO C
npnbopamn NOMeXo3alLNLLLEHHOTO UCNOSTHEHUSA AN MOBbILWEHNS NOMe-
XOYCTONYMBOCTU NIMHUN CBA3N BTOPUYHOIO npeobpasosaTtens ¢ [N3A ny-
TEM MCMNONb30BaHNA CUMMETPUYHOM CXeMbI noakntodeHus MNOA k BIl.
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1.7. MapkupoBKa n nnombupoBaHue

1.7.1. MapkupoBka Ha nuueson naHenun Bl coaepxut 0603HaveHne 1 Hanme-

1.7.2.

HOBaHMe pacxofoMepa, TOBapHbIN 3HaK U3roTOBUTENS, 3HAK yTBepXae-
HWS TMNa cpeacTea namepeHus. 3aBoACKOM HOMEp yKka3aH Ha LWNbauKe,
3akpenneHHoM Ha kopnyce BIT.

3aBoackne Homepa ApYyrMx COCTaBHbIX YacTel ykasbiBaloTcs nubo Ha
LWnNbAnKe, TMB0 HAHOCATCA KPpackon HenocpeCTBEHHO Ha KOpryc.

1.7.3. Ha kopnyc MN3A nckpobesonacHoro McnonHeHms n 6roka MCKpo3aLwuTbl

U3 KOMMMEeKTa B3PbIBO3aLLUMLLIEHHOTO UCMOMNHEHNA pacxogomepa HaHo-
CUTCA MapKMpoOBKa B3pbIBO3aLUUTLI B COOTBETCTBUMM C TpeboBaHUAMMU
cTaHOapToB.

1.7.4. TNocne noBepkn NNoMbUpyeTcsa KOHTaKTHasA napa paspeLleHns moandu-

Kauum KannbpoBOYHbIX MapamMeTpoB pacxogoMepa, a Takke OOuH U3
BUHTOB, CKpennsatowmx cyb6mok o6paboTku AaHHbIX.

KoHTakTHas napa paspeLlleHns mogudukaumm napameTpoB QyHKLK-
OHMpPOBaHWA NIoMOuMpyeTCcs nocrne BBoAa pacxogomMepa B aKchfyaTta-
LMI0 M NPOBEPKN COOTBETCTBMUS 3HAYEHUIN NapaMeTpoB (PYHKLMOHMPOBa-
HWSA, BBEAEHHbIX B Npnbop, 3HaYeHUSM, yKa3aHHbIM B nacrnopTax pacxo-
Aomepa 1 nepsnyHoro npeobpasosartens, MMO60 NPOTOKONE MOHTAXKHbIX
N NyCKOHanagou4HbIX paboT.

MapameTpbl nepBuMYHOro npeobpasoBartens onpegensatTca nmbo
npw BbINycKe 13 nponssBoacTBa 1 3aHocaTcea B nacnopt MMM (ecnu MMM no-
CTaBnsgeTCsa B COCTaBe pacxogomepa), NMbo Ha obbekTe akcnnyaTaumm
N 3aHOCATCS B MPOTOKOS MOHTaXHbIX U NyCKOHanaao4vHbIx pabot. dopma
NPOTOKONa MOHTaXHbIX W MyCKOHANafAoO4HbIX paboT npuBedeHa B WUH-
CTPYKLMM NO MOHTAXY.

1.7.5. [ins 3aWmMTbl OT HECAHKLMOHMPOBAHHOIO AOCTYMa Npu TPaHCMNOPTUPOBKE,

XPaHEeHUN UNn 3KcnfyaTtaumMm MoxXeT ObiTb onnombupoBaH kopnyc Bl
yepe3 NpoyLWMHbI Ha cybbrnoke obpaboTkn gaHHbIX U B6rioke KoOMMyTa-
umn.
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2. NICMNOJIb3OBAHUE MO HASHAYEHUIO

2.1. 3kcnnyaTauMoHHbIe OorpaHu4YeHuns

2.1.1.

2.1.2.

OkcnnyaTauusa pacxogomepa OoShKHa NPOU3BOAUTLCS B YCIOBUAX BO3-
AENCTBYIOLWNX (PaKTOPOB M MapamMeTpoB KOHTPONUPYEMOW cpedbl, He
NpeBbILAOLLMX JONYCTUMbIX 3HAYEHWIA, OTOBOPEHHbIX B 9KCMyaTauuoH-
HOW JOKYMeHTauun.

MepBu4YHbIN Npeobpa3oBaTenb MOXET yCTaHaBNMBATLCS B BEpPTUKAllb-
HbI, FTOPU3OHTANbHbIN UM HAKNOHHbIN Tpy6onpoBoa,.

2.1.3. TouyHas n HagexHas paboTa pacxogomepa obecneunBaeTcs Npu BbIMOI-

HeHMn B MecTe yctaHoBku [l crnegyowmnx ycrnosui:

- AaBreHVe XnaKocTu B TpybonpoBoae 1 pexrMbl ero aKkcnnyaTtaumm uc-

KntoyatoT rasoobpasoBaHne n/unu ckonneHue rasa (Bosgyxa);

- Ha Bxoae u Bbixoae NN nmetotcs I'IpFIMOJ'II/IHGVIHbIG y4acCTKU COOTBETCTBY-

towen anuHbl ¢ DN, paBHbiM DN nameputensHoro yvactka. Npamonu-
HEeNHbIe y4aCTKN He O0SMKHbI coaepXaTb YCTPOUCTB UIN 9NEeMEHTOB KOH-
CTPYKUWUK, BbI3bIBAKOLLNX UBMEHEHUE CTPYKTYPbI MOTOKA XUOKOCTMU;
BHYTpeHHM o6bem LY B npouecce paboTbl 4OMKeEH ObITb BECb 3amnors-
HEH >XUOKOCTbIO;

KOHTpOnvpyemas XuakocTb He AOofKHa BbITb CMecbio ABYX unu bonee
XNOKOCTEN C pPasfiMyHbIMU 3HAYEHUSIMWN BA3KOCTU, NMOO CO 3HAYUTENb-
HbIM coepXXaHnem BoAbl B BA3KOW XXUAKOCTH;

He gonyckaeTcs paboTa pacxogomMmepa B AnanasoHe Temnepartyp 3acTbl-
BaHNA KOHTPONUPYEMOU XNOKOCTU;

nNpyv OCTbIBAHUU U/MNN 3acCTblBaHUM KOHTPONUPYEMOW XWOKOCTU B pe-
3ynbTaTte BO3MOXHOW OCTAHOBKM NOTOKa pekoMeHayeTCsa NpuHyauTenb-
HbI Nogorpes B MecTe yctaHoBku NN ons nogaepxaHnsa paboyen tem-
nepaTypbl XNOKOCTU;

- HE ONyCKaeTCA B npouecce a3Kkcriyataunm pacxogomMepa gaxe 4actud-

Hoe onycTtoweHue [MI. N3A, 0O 3TOro NOrpy>KeHHLIN B BA3KYKO Cpeay,
OKa3aBLUMCb Ha BO3A4yXe, NOKPbIBAOTCA TOHKOW MIEHKOW, KoTopas npe-
narcteyeT npoxoxaeHuto Y3C. Mpu nocneytowem norpyxeHunn NOA B
BA3KYHO Cpealy NreHKa He ncyesaeT. YaanuTb €e MOXHO TOSNbKO MexaHu-
YeckMM crnocobom nNyTemMm NPOTUPKM n3nyyatrowen nosepxHoctn MN3A Be-
TOLUBbK, CMOYEHHOW B XXMOKOCTWN, pacTBOPSAIOLLEN 0Opa30BaHHYHO NNEHKY
(aueToH, 6eH3nH, NpomMbilweHHbIe cpeacTea ansa ounctkn NCM um 1.n.).
Mocne o6paboTkn 0BULHO MPOMBLITE M3ryyatoLyo NoBepxHocTb MI3A
BOAOW C MblfTbHbIM PacTBOPOM,;

- HE onyCKaeTcA npoaysKa M cxatbim BO34yXOM n/vinn napom BbICOKOM

Temnepatypbl (6onee 160 °C). Mpn HeobxoaMMOCTM NPOYNCTKM TpyBOo-
npoeoga MN3A LOMKHbI 3aMEHATLCA MMUTATOpaMu (3arnyLwkamm), BXO-
ASALWNMM B KOMMMEKT NOCTaBKM.

PekomeHgauun no BbIGOpY MecTa yCTaHOBKM U MpaBuna MOHTaxa
(OeMoHTaxa) pacxogomMepa WU3NOXeHbl B AOKyMeHTe «Pacxogomep-
cyeTyunk ynbtpassykosomn «B3JIET MP». UcnonHeHnne YPCB-510V.

MHcTpyKuma no moHTaxy» B12.00-00.00 NM.
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2.1.4. Tvn 1 cocTaB KOHTPONMPYEMOW XUAOKOCTU (HanuvymMe U KOHUEHTpauus
B3BECEWN, MOCTOPOHHUX XNOKOCTEN U T.M.), PEXNUM paboTbl N COCTOSIHME
TpybonpoBoga He A0SMKHbI MPUBOAMUTL K MOSIBIIEHNIO KOPPO3UK U/MNn OT-
NOXEHWN, BAMSIOWNX HA paboTOCNOCOBHOCTbL MU METPOSIOrMYeckme xa-
pPaKTEPUCTUKN pacxogomMepa.

2.1.5. Heob6xoauMoCTb 3alUMTHOrO 3a3emrieHnst npubopa onpeaenseTcs B CO-
oTBeTCTBUM C TpeboBaHuAMM rmasbl 1.7 «[1paBun yCTpOMCTBa 3NEKTPO-
YCTaHOBOK» B 3aBUCUMOCTW OT HanpsbKeHUsa NUTaHUSA U YCroBuiA pasme-
LeHnsa npubopa.

2.1.6. MonHues3awmta obbekTa pasmelleHnsa npmbopa, BbINOMHEHHAA B COOT-
BeTCTBUN C «HCTpyKUMEN NO YCTPOMCTBY MOSMHME3aWUTbl 34aHUN, CO-
OPY>XEHUN N NPOMBbILLNEHHbIX KOMMYHUKauun» CO153-34.21.122-2003,
CHMXaeT BEPOATHOCTb BbixoAa npmbopa n3 CTpos nNpu Hanmvmm MonHue-
BbIX pa3psiaoB.

[ns 3aWmnTbl IMHUIA CBA3K U ANEKTPONUTaHna npnbopa oT paspsaos
MOJTHUIN PEKOMEHOYETCS NPUMEHEHME CneunanbHbIX YCTPONCTB 3aLUMnThI,
Hanpumep, ycTponcTeo 3awmuTtHoe DTR1/24/1500 npounssogcTea onpMbl
AO "Xakenb Poc".

2.1.7. TpeboBaHu1s K yCrIOBMAM 3KCMyaTaumm n Bblbopy Mecta MOHTaxa, npu-
BEJEHHbIE B HACTOSLLIEN IKCNITyaTaLMOHHON AOKYMEHTAUUK, YYNTbIBAOT
Hanbonee TUNUYHbIE (PaKTOPbI, BMSOLWME Ha paboTy pacxogomepa.

Ha obbekTe akcnnyaTaumm MOryT CyLleCcTBOBaTb UM BO3HUKHYTb B
npouecce ero akcnnyatauumn gakTopbl, He nogaartoLwmecs npeasapu-
TeNbHOMY MPOrHO3y, OLEHKE UM MPOBEPKE MU KOTOPble NPOU3BOAUTENDb
He MOr y4ecTb nNpu paspaboTke.

B cnyyae nposiBneHnsi nogobHbIx hakTopoB crieayeT YyCTpaHUTb UX
UM HaNTU MHOE MECTO 3KCMnyaTauuu, rae AaHHble akTopbl OTCYT-
CTBYIOT UM He OKa3blBalOT BMUSHMS HA paboTy nsgenusi.

2.2. NMoprotoBKa K paboTe

2.2.1. Mepbl 6e3onacHocTH

2.2.1.1. K paboTte ¢ pacxogomMepom gonyckaeTcsi o6CnyxXnBarwLwmnin nepcoHan,
N3YYUBLLMIA SKCMNyaTaUMOHHYO AOKYMEHTaUMIO Ha nsgenuve.

2.2.1.2. MNpun paboTte ¢ pacxogomepom A0SmkHbI cobntogatbes «lpaBuna TexHuU-
YecKOM JKchnyaTauum 3NeKTPOyCTaHOBOK noTpebutenen» un «MexoT-
pacnesble npaBuna no oxpaHe Tpyaa (Mpasuna 6e3onacHOCTX) Npu 3KC-
nnyaTauum aNeKTpoyCTaHOBOKY.

2.2.1.3. MNpwu nposeageHnn paboT ¢ pacxogomMepoM onacHbiMU bakTopamun siBnsi-
tOTCS:

- HanpshKeHne nNepeMeHHOro Toka ¢ AEeNCTBYOLWMM 3HayYeHnem o 264 B
yactoTtom 50 Iu;

- AaBneHue B Tpybonposoae (oo 25 Mrla);
- Temnepatypa paboyen xungkoctm (go 160 °C);

- Apyrue onacHble aKkTopbl, CBA3aHHbIE C Npodunem n cneumdmkon oo6sb-
eKTa, rae aKcnnyaTupyeTcs pacxoaomep.

2.2.1.4. 3anpelaeTtcsa ncnonb3oBaTb MY ¢ Bpe3HbiMu MNMIA, paccunTaHHbIMK Ha
AaBneHne MeHbluee, YeM aBrieHne XUAKOCTN B Tpybonposoae.
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2.2.15.

2.2.1.6.

Mpn paboTte kopnyc Bl gormkeH GbiTb NOACOEAMHEH K MarucTpanu 3a-
LLIMTHOIO 3a3eMIeHUsI.

B npouecce paboT no MoHTaxy, NyckoHanagke UnvM peMOHTY pacxono-
Mepa 3anpeLlaeTcs:

NPON3BOANTb MOAKIIOYEHUS K pacxodoMepy, NEepPeKYEHUs PEXUMOB
paboTbl NPY BKIKOYEHHOM MUTaAHUK;

- IPON3BOANTb AEMOHTaX 3JIEMEHTOB pacxogoMepa Ha prGOHpOBOﬂ,e 0o

MONHOro CHATUS OaBfeHusl Ha ydacTke TpybonpoBoga, roe npou3Bo-
aatcsa paboTbl;

- UICNOMNb30BaTb 3MEKTPONPUBOPLI U ANEKTPOMHCTPYMEHTLI 6e3 noakmtoye-

HMSI X KOPMYCOB K MarmcTpanu 3aliMTHOro 3a3eMsieHusi, a TaKkke Uc-
Nonb30BaTb NepPeYnCrieHHble YCTPOMUCTBA B HEMCMIPABHOM COCTOSIHUMN.

2.2.2. MoHTax pacxogomMepa 1M HacTponka Ha 06BbeKTe AO0SMKHbI BbIMONHATLCSA

B COOTBETCTBUM C JOKYMEHTOM «Pacxogomep-cyeTumk ynbTpasBykoBOM
«B3JIET MP». UcnonHeHne YPCB-510V. VHCTpPyKUMA NO MOHTaXxy»
B12.00-00.00 M.

PaboTbl 4OMKHBI NPOM3BOANTBLCA COTPYAHMKAMM Cneunanm3mpoBaH-
HbIX OpraHu3aumi, NpoweawnmMmn obydeHme Ha NpeanpUsTUN-U3roToBU-
Tene v NonyYMBLUMMM CepTMdUKAT Ha NpaBo NPOBEAEHMSI JAHHOMO BUaa
paboT, NMbo NpeacTaBUTeENs MY NpPeanpUsaTUS-U3roToBUTENS.

2.2.3. lpu BBOAE N3JENUS B SKCNSyaTauunio 40SHKHO BbITb NPOBEPEHO:

NpaBUMbHOCTb MOAKIMIOYEHNS pacxoaoMepa M B3auMOAENCTBYIOLLENO
obopyaoBaHMs B COOTBETCTBUM C BbIOpaHHOM CXEMOW COeaMHEHUst U
NOAKMIOYEHUS;

COOTBETCTBUE HaMpPsHKEHUS NUTaHUS pacxodomepa TpebyemMbiM TEXHU-
YEeCKUM XapaKkTepucTukam;

- NPaBUITIbHOCTb 3adaHHbIX PEXNMOB pa6OTbI BbIXOO4OB pacxoaomepa.

Kpome Toro, Heob6xoammo yb6eanTbCcsa B COOTBETCTBUN 3HAYEHUI Na-
pameTpoB PYHKLUMOHNPOBaHUS!, BBEAEHHbIX B NPUOOP, 3Ha4YeHUsIM, yKa-
3aHHbIM B nacnopTax pacxogomepa W nepeBu4Horo npeobpasoBaTens,
nnbo B NPOTOKONE MOHTAXHbIX U NMyCKOHANag04HbIX paboT.

lMocne npoBegeHUs NyckoHanago4HbIX paboT Ons 3alMTbl OT He-
CaHKUMOHNPOBAHHOIO AOCTYNa B MpOLEcce aKcnyaTauum MoXeT ObiTb
onnombuposaH kopnyc Bl yepe3 npoylwunHbl Ha cybbnoke obpaboTku
AaHHbIX 1 Oroke KoMMyTauuun.
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3. TEXHWYECKOE OBCNYXXUBAHUE

3.1.

3.2.

3.3.

3.4.

BBedeHHbI B 3KCMyaTaumio pacxogoMep pekoMeHayeTcs noaesepraTb
NnepnoanyeckomMy OCMOTPY C LieSblo KOHTPOrS:

- paboTOCNoCcoGHOCTU pacxoaoMepa;

- cobnoaeHVs YCroBuiA aKCNnyaTauum pacxogomepa;

- HANUYUA HaNpsSXXeHUs NUTaHUA B 3aJaHHbIX Npeaenax;

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

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

PekomeHngyetcs nepuoauyecku (C nepuogoMm B 3aBUCMMOCTU OT
YCINOBWI 3KCNIyaTaumm) Npon3BOANTb OCMOTP U OYUCTKY OT BO3MOXKHbIX
OTNOXEHUN, 0CafKOB, HaKUMu BHYTpeHHen nosepxHocTu NI, a Takke ns-
nyyarLmnx noBepxHocTen BpesHbIx MIA.

HecobntogeHve ycnoBuin akcnnyatauum pacxogomMepa, ykasaHHbIX B
n.n.1.2.7 n 2.1, MOXeT NpUBECTU K OTKa3y npmbopa vnm npeBsbILLEHMNIO
A0MYCTUMOro YPOBHS MOrPELLUHOCTM U3MEPEHUM.

BHelwHMe noBpexaeHus Takke MOryT NPUBECTU K NPEBbLILLEHNIO A0-
MYCTUMOrO YPOBHS NOrPELLUHOCTU N3MepeHnin. MNMpu NoOABNEHUN BHELLHNX
noBpeXaeHnn nsgenusa nnu kabensa nutaHus, cea3m Heobxoammo obpa-
TUTbCSA B CEPBUCHbIN LIEHTP UIK pernMoHanbHoe NpeacTaBUTENbCTBO AN
onpegeneHns BO3MOXHOCTM ero JanbHenLen akcnyataumm.

Hanuune HanpsikeHus NUTaHus pacxogomepa onpeaensieTcs no Hanm-
4YMO MHAMKaUMK, a paboTocnocobHOCTL Npudopa — N0 CoAepP>XKaHUIO NH-
AvKauum Ha gucnnee pacxogomepa. BoaMoxXHble HEMCNPaBHOCTU, UHOMW-
uMpyemble pacxofoMepoM, yKasaHbl B YacTu |l HacToswero pykoBoa-
CTBa MO 3KcnnyaTauumm.

B pacxogomepe Takke B CriOBE COCTOSAHUA OCYLLECTBMASAETCA UHOK-
Kauusa Hanmmyusa HewTaTHbIX cuTyauun. o HewTaTHOM cuTyaumen no-
HMUMaeTcs cobbITME, NPU KOTOPOM OBHapYyXMBaeTCA HECOOTBETCTBUE U3-
MepsieMblX NapamMeTpoB METPOSIOMMYECKMM BO3MOXHOCTAM pPacxono-
Mepa Unu nNpu KOTOPOM U3MEPEHNSA CTAHOBATCS HEBO3MOXHbIMWU BCrea-
CTBME HapYyLUEHUS YCITOBUIN U3MEPEHMUSI.

Pacxogomep no Buay UCMOMHEHUA U C YY4ETOM YCNOBUIN SKCMNyaTauum
OTHOCUTCS K U3OennsiM, PEMOHT KOTOPbIX MPOU3BOANTCH Ha cheuunanb-
HbIX NPeanpuaTUsX, NMbo Ha NpPeanpUsATUMN-U3roTOBUTENE.

Ha mecTte akcnnyatauum BbIABNSAETCA HENCMPABHOCTb C TOYHOCTbBIO
ao 6noka: BI, MBI, YC, MNM3A vnu kabensa cBA3n; HEUCNPaBHbLIN 3ne-
MEHT 3amMeHsAeTCcsa Ha ucnpasHbin. Mpu oTkase ogHoro MN3A 3ameHsoTCS
oba NM3A napbl.

BHUMAHMUE! B cny4ae 3ameHbl BI1, [13A, kabenel cesi3u ¢
M3A, ycmpolicmea coanacyrouie2o u/unu 6s10ka uckposauwjumaol
Heobxodumo onpedenumb U esecmu e npubop 3HavyeHusi napa-
mempoe dTo, Paon.
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3.5. OtnpaBka npubopa Anga NpoBefeHus NoBepku, NMMbO pemMoHTa OOSKHa
NPOM3BOANTBLCA C MacnopTom npubopa. B conpoBoanTEnbHBIX JOKYMEH-
Tax HeobXxoaNMO yKasblBaTb NOYTOBbLIE PEKBM3UTDI, TENEMOH 1 dakc OT-
npaBuUTens, a Takke cnocob n agpec obpaTtHOM AOCTaBKM.

Mpwn oTnpaBke B NOBEPKY MM B pEMOHT npubopa B komnnekte ¢ 1Y
N3MEPUTESNbHBIAN Yy4aCTOK M M3Ny4valome NoBepxXHOCTU Bpe3dHbix MOA
AOIMKHbI BbITh OYMLLEHBI OT OTNIOXKEHWUIN, OCAAKOB, HAKUMNKU W T.M.
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4. YIMIAKOBKA, XPAHEHUE U TPAHCINOPTUPOBA-
HUE

4.1. Pacxogomep ynakoBblBaeTCs B UHOMBUAOYanbHYO Tapy kateropum KY-2
no MOCT 23170 (AwuK 13 roppmnpoBaHHOro KapToHa, N0 AepeBAHHbIN
ALLUK).

M3meputenbHbIN y4acTok U/vnv npucoeanHUTenbHasa apmartypa no-
CTaBnNseTCA B OTAENbHOW Tape pocCChinbio 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 nomelueHun Ona xpaHeHuss He
[A0MXKHO BbITb TOKONPOBOASLLEN MbINK, NAPOB KUCHOT, LLEerioven, a Takke
ras3oB, BbI3blBAOLLMX KOPPO3UIO U paspyLlaoLLnX N30NALMIO.

Pacxogomep He TpebyeT cneumanbHOro TeEXHUYecKoro obcnyxumea-
HUS NPU XPaHEHWUMN.

4.3. PacxogomMmepbl MOryT TPaHCMOPTMPOBATbLCS aBTOMOOUbHLIM, PEYHbIM,
Xene3HOAOPOXKHbIM N aBUALMOHHBLIM TPAHCMOPTOM (KpOMe HerepmeTu-
3MpPOBaHHbIX OTCEKOB) Npu cObNIoAEHUN CNeayroLnX YCITOBUNA:

- TPAHCMOPTMPOBKA OCYLLECTBNAETCSA B 3aBOACKOW Tape;

- OTCYTCTBYET NpsiMoe BO34eNCTBMNE BNaru;

- Temnepatypa He BbIXoAuT 3a npegensl 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 MUKOBOro YCcKopeHus Ao 98 m/c?;

- YNOXXEHHbIE B TPaHCNOpTe U3AeNus 3akpenneHsl Bo nsbexaHne nageHns
N coygapeHui.
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5. METOOUKA NMOBEPKH

Pacxogomepbl «B3JIET MP» npoxogaT nepBuUYHYO MOBEPKY NPW Bbl-
nycke n3 NnpoM3BOACTBa, Nepnoandeckme — npu akcnnyataumn. lNosepka
Npou3BOAUTCA B COOTBETCTBMM C HacTOSWENn MeTOOUKOW MOBEpPKM,
ytBepxaeHHon i C1 BHUAP.

Me>xnoBepoyHbIN UHTepBan — 4 roga.

5.1. Onepauuu npoBepkKku

5.1.1. Npwn npoBegeHUN NOBEPKM OOIMKHbI ObITb BbINOMHEHbI ONepaumm, ykasaH-
Hble B Tabn.6.

Ta6bnuua 6
MMyHKT Onepauun, NnpoBogUMbIE NPU
HanmeHoBaHune onepau,mﬁ OOKyMeHTa no AaHHOM BueE NMoBEPKU
noBeEpKe nepBnyHada nepunoagnyeckas
1. BHewHuin ocmoTp 5.7.1 + +
2. OnpoboBaHne pacxogomepa 5.7.2 + +
3. MNMoaTBepxaeHne cooTBETCTBUA NPO- 5.7.3 + +

rpaMmHoro obecnedeHusi
4. OnpegeneHne MOrpeLIHOCTU pacxono-
Mepa: 574 + +
a) npu noBepke METO4OM HenocpencTBEH-
HOro CNUYeHus:;

6) npu NnoBepke MMUTALMOHHBIM METOAOM: 5.7.5

- onpegeneHve napameTpoB NepPBUYHOro + -
npeobpasoBaTens

- onpegerieHne rnorpeLwHoCTM BTOPUYHOIo + +

n3MepuTenbLHOro npeobpasosarens

5.1.2. [JonyckaeTcs NpoBOAUTL MOBEPKY pacxogoMepoB METO4OM Hernocpea-
CTBEHHOIO CIIMYEHNSA Ha MNOBEPOYHbIX YCTAHOBKAxX UM MMUTALMOHHbLIM
METOAOM.

5.1.3. Mo cornacoBaHnio ¢ Iy LICM PocTtexperynmpoBaHusi NOBEpPKaA MOXET
NPOBOAUTBLCS MO COKpaLLEHHOW nporpaMmme. [pn 3TOM NOrpeLIHOCTb n3-
MepeHUs OTAENbHbIX MapamMeTpoB MOXET He onpefensiTbCs, O Yem ae-
naeTcsi COOTBETCTBYHOLLASA 3annch B CBUAETENLCTBE O MOBEPKE UK nac-
nopTe pacxogomepa.

5.1.4. [JonyckaeTcs noBepka pacxo4oMepoB He B MOSTHOM uana3oHe nacnopT-
HbIX 3HAYEeHMI NapamMeTpoB, a B 3KCMyaTauMoOHHOM AMana3oHe, B pabo-
4YMX YCMOBUSX KCMNyaTauunu.

5.2. CpeacrtBa NoBepKu
5.2.1. lpu npoBeaeHnn NOBEPKN NPUMEHSIOTCA creaytoliee obopyaoBaHue:
1) cpencTBa N3aMepeHun U KOHTPONS:

- yCTaHOBKa NOBEPOYHasd A5 MOBEPKN METOLOM U3MepeHus obbema (pac-
Xoa unm macchbl) ¢ npeaenoMm OTHOCUTENbHOW NOrpeLuHoCcTn He bonee
1/3 npegena gonyckaeMon OTHOCUTENbHOW MOrpeLUHOCTU 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.

5.4.1

- BonbTmeTp B7-53/1 YILUAN.411182.003 TY, OCHOBHas NOrpeLHoCTb n3-
MEpPEHMUS CUnbl TOKa, + 10,15 + 0,01 In/Ix | %, rae In, Ix— npeaen namepe-
HUS U U3MepsieMOe 3Ha4YeHne curbl Toka, unu munnuamnepmeTp kn.0,5;

- YacTOTOMEpP 3NEKTPOHHO-cYeTHbIN Y3-64 [1J1112.721.006 TY;

- CeKyHOomep;

- wraHreHumpkyne WL-M-500-0,1 FTOCT 166, ocHOBHasA NOrpeLHoCcTb nU3-
MepeHust + 0,1 Mm;

- pynetka 3lNK2-10AHT-1 TOCT 7502, ueHa genenusa 1 mwm;

- TonwmHomep yneTtpassykoson «B3JIET YT» B40.00-00.00 TY, norpeLu-
HOCTb n3MmepeHuns TonwmHbl + 0,035 mm;

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

- MaHomeTp, kn 0,4;

- TepmomeTp NOCT 13646.

) BCrioMoraTtesnbHble YCTPONCTBA:

- npucnocobreHre anga onpegeneHns CKOpoCcTU ynbTpasByka B XKULOKOCTU
B10.63-00.00 TY, anuHa akyctndeckon 6asbl (100 = 0,1) mm;

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

- ocumnnorpacd C1-96 2.044.011 TY;

- IBM coBmeCTUMbIN NepCoHanbHbI KOMMbIOTEP.

. Honyckaetcsa npumeHeHve ppyroro obopyaoBaHus, npubopos wu

YCTPOWCTB, XapaKTEPUCTMKN KOTOPbIX HE YCTynawT XapaKTepucTuKam

obopynoBaHus 1 npubopos, npueeneHHbIX B N.5.2.1. INpn oTcyTcTBUN

obopyaoBaHusa 1 NpUBOPOB C XxapakTepUcTUKamm, He yCTynarLmMmm yka-
3aHHbIM, No cornacoBaHuto ¢ Iy LICM PocTexperynmpoBaHusi, BbINoOs-

HAKOLWMM MOBEPKY, AonycKaeTcsa npumeHeHne obopygoBaHusa n npmnbo-

POB C XapaKTepMUCTUKaMm1, [OCTATOUHbIMU 41151 NONYy4YEeHMs 4OCTOBEPHOro

pesynbTata NoBEPKMW.

Bce cpenctea namepeHus 4omkHbl 6bITb NOBEPEHBI U UMETb AENCTBYHO-

lme cBmaeTenbcTBa O NOBEpKe, OTMETKM O MOBEpKe B nacnoprax umnu

OTTUCKN NOBEPUTENBHbIX KNENM.

TpeboBaHus K kBanudukaumm noBepurteneun

K npoBegeHuto namepeHun npu nosepke n obpabotke pesynbtaTtoB

N3MepeHnin OonyckawTCcsa nvua, aTTecToBaHHble B KayecTBe MoBepwu-

Tens, N3yumBLUME JKCMNyaTaUMOHHYI0 JOKYMEHTALMIO HA pacxogomMepbl

N cpencTea MX NOBEPKN, UMEIOLLME ONbIT NOBEPKM CPEACTB U3MEPEHUN

pacxoga, o6bema XUOKOCTU, a TakkKe npollewme MHCTPYKTaX Nno Tex-

HWke 6e30MacHOCTU B YCTAHOBMEHHOM MOPSAKE.

TpeboBaHus 6e3onacHOCTH

. Mpwn npoBeaeHnn NOBEPKM AOMKHbI cobrntogaTbes TpeboBaHus 6esonac-
HOCTU B cooTBeTcTBUM C «[lpaBunamm TEXHUYECKOW 3IKcrnyaTauum
3NEeKTPOoyCTaHOBOK NoTpedbutensMmmn» n «MexoTpacneBbiMy NpaBuiamm
no oxpaHe Tpyaa (Mpasuna 6e3onacHOCTN) Npu IKCNyaTauum 3NeKTpo-
YCTaHOBOKY.
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5.4.2. MNpun paboTe ¢ nameputenbHbiMn Npnbopamm 1 BcnoMmoraTenbHbIM 060-
pyaoBaHMEM O0SKHbI cobntogatbest TpeboBaHus 6e30MacHOCTH, OroBo-
PEHHbIE B COOTBETCTBYIOLLUMX TEXHUYECKNX ONUCAHUAX U PYKOBOACTBaX
Mo aKcnnyaTaumMm npuMeHsieMbiX NpMbopoB.

5.5. YcnoBusi npoBeaeHUs NOBEPKU

Mpwn npoBeaeHMN NOBEPKM OOSMKHBLI BblTb COBMOAEHbI crieayroLLme
YCroBWSI:

- Temnepatypa okpyxatowiero sosgyxa ot 15 go 30 °C;

- Temnepartypa xugkoctn ot 5 go 40 °C;

- OTHOCcUTenNbHaga BnaxHocTb Bo3ayxa ot 30 go 80 %;

- aTMochepHoe aasneHune ot 86,0 ao 106,7 klMa.

NMPUMEYAHWE. [donyckaeTcs BbINOMHEHWE MOBepkM B paboumx
YCIOBUSIX 3KCNyaTaumMm pacxogomMepoB npu cobnogeHun tpebosaHmi
K YCIOBUSAM 3KCMyaTauumn noBepoyHoro obopyaoBaHus.

Ana obecnevyeHnss BO3MOXHOCTU BbINOSIHEHUS MOBEPKM Ha MecTe
aKcnnyaTauumn pacxogomMepa MOHTaX y3na ydeta 4OSPKEH BbIMOMHATLCA
¢ 6annacHbIM TpybonpoOBOAOM.

5.6. NMoagroToBKa K NpoBeAeHUIO MOBEPKU
5.6.1. MNepen npoBeaeHNeM NOBEPKM AOMKHbI ObITb BbIMOMHEHBLI cneayowme
noAroToBuTENbHbIE PaboThl:

- MpoBepKa Hanuynsg noBepovYHOro obopyaoBaHMS M BCNOMOraTenbHbIX
YyCTPOMUCTB (NpucnocobneHunn), nepedncneHHblx B n.5.2;

- MpoBepKa HanMunsa OencTBYHOLNX CBUOETENBLCTB (OTMETOK) O NOBEpKe
NCNoNb3yeMbIX CPEACTB U3MEPEHUN;

- NpoBepka cobntogeHus ycrnosum n.5.5;

- POBEPKA HaNM4mMs Ha pacxogoMepe 3TUKETKN C TOBAPHbIM 3HAKOM U3ro-
ToBuTENs — pupmbl «B3NET»;

- NPOBEPKa HanMymMsa nacrnopTta Ha noBepsAeMbli pacxogoMep U COOTBET-
CTBUS KOMMJIEKTHOCTM U MapKMPOBKM pacxogomepa, ykasaHHbIM B nac-
nopre;

- NOAroTOBKa K paboTe NnoBepseMoro pacxogomepa, CpeacTs U3MepeHui
1 BCNOMOraTesibHbIX YCTPOUCTB, BXOAALLMX B COCTaB NOBEPOYHOro 060-
py4OBaHWUA, B COOTBETCTBUMN C UX IKCNITyaTaUMOHHOM AOKYMEHTALMEN.

5.6.2. lNepepn nposeageHnem onpoboBaHUsA 1 NOBEPKM cobMpaeTcsa cxema B CO-
oTtBeTCcTBUM C puc.l.1 (oNs NnOBEepKN METOLOM HEMOCPEACTBEHHOIO CNU-
YeHus ) unu puc.l.2 (ana NoBepkn MMUTaUMOHHLIM MeTogoM) MNpunoxe-
Hus I

3HayeHnsa napameTpos [1I1, HeobxoaNMbIX ANS NOBEPKM METOOO0M
HenocpeaCcTBEHHOro CrMYeHnd, cogepxaTca B nacnopTe Ha [MI1.

5.7. NpoBeaeHne NoBepKU

5.7.1. BHewWHU ocMoTp

Mpn npoBeAeHUN BHELLUHEr0 OCMOTPa AOSMKHO ObiTb YyCTaHOBNEHO
COOTBETCTBME BHELUHEro Bumaa pacxogomepa cnegywowmm Ttpebosa-
HUSAM:

- Ha pacxogomMepe AoMmKeH BbITb Yka3aH 3aBOACKOW HOMED;
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- Ha pacxo4oMepe He AOMKHO ObiTb MEXaHUYECKUX MOBPEXAEHWUN U Ae-
¢PeKTOB MOKPbITUW, NPENATCTBYIOLNX YTEHUIO HAAMNUCEN N CHATUIO OT-
CYETOB MO MHAMKATOPY.

Mo pesynbTatam ocMoTpa AenaeTcs OTMeTKa O COOTBETCTBUM B
npotokorie (Mpunoxexwue IN).

5.7.2. OnpoboBaHue pacxogomepa

Onpo6oBaHne BbLINOMHAETCA C Lenbio yCcTaHoBReHus paboTtocno-
cobHocTn pacxogomepa. OnpoboBaHue ponyckaeTca npoBoauTb 6es
NPUCYTCTBUSA NOBEPUTENS.

OnpoboBaHne pacxogomepa NpoM3BOAUTCS METOOOM Mpornycka
XMOKOCTN Ha NMOBEPOYHOW YCTAHOBKE WU MMWUTALMOHHBIM METOAOM C
nomoLbo koMnnekca nosepoyHoro «B3JTET KMNy.

M3meHsas pacxon, NpoBepuTb HanuuMe MHAMKauMmM U3MepsieMbiX U
KOHTPONMpPYEMbIX NapaMeTpoB Ha MHAMKAToOpe pacxogomMmepa (npu ero
Hanu4uMu), Hannyme KOMMYHUKaUNOHHOM cBA3KN nNo RS-BbIxogy ¢ nepco-
HanbHbIM KOMMNbIOTEPOM, HanMyne CUrHanoB Ha MH(OPMALNOHHBLIX Bbl-
xofax.

Mo pesynbTatam onpoboBaHWs aenaeTcs OTMeTKa O COOTBETCTBUM
B npoTokone (Mpunoxexue IN).

5.7.3. MNoaTBepxaeHne CoOOTBETCTBMS NpOorpamMmmMHOro obecneyeHus

Onepauus «MoaTBepxaeHne COOTBETCTBUSA NporpaMMHoOro obecne-
YeHUsI» BKIOYaET:

- onpegeneHne MAeHTUPUKALMOHHOIO HaMMEHOBaHWUSI Mporpamm-
Horo obecneYyeHuns;

- onpepeneHne Homepa Bepcun (MOEHTUUKALMOHHOMO Homepa)
nporpaMmmHoro obecneveHus;

- onpegeneHne undpoBoro nageHtTudmkaropa (KOHTPONbHOM CyMMBbI
MCMNOMHAEMOro koga) nporpammMHoro obecneyeHus.

MponssoguTcs BKkNoYeHne pacxogomepa. NMocne nogaynm nutaHus
BCTpoeHHOe nporpammHoe obecneyenne (MO) pacxogomepa BbINON-
HSAeT psg caMoanmarHOCTUYECKMX MPOBEPOK, B TOM YMCNe MPOBEPKY Lie-
NOCTHOCTU KOHPUTYPALNOHHBIX AaHHbIX 1 HEU3MEHHOCTU UCNOSTHAEMOTO
Koaa, NnyTem pacyeTta n nybnukaumm KOHTPOSTbHOW CYMMbI.

Mpn aTOM Ha MHAMKaTope pacxogomepa (MM Ha NOOKMIOYEHHOM K
MHTEP(ENCHOMY BbIXOAY pacxogomMepa KomnbkoTepe) byayT oTpa-
XaTbCs cnegylowmne faHHble:

- ngeHTMdmrKaumMoHHoe HanmeHoBaHue [MO;

- HoOmMep Bepcun (ngeHTUduKaLmMoHHbI Homep) MO;

- UndppoBon naeHTnguKaTop (koHTponeHas cymma) No.

PesynbTaT nogTBepXaeHUs cCOOTBETCTBUSA MPOrpaMmHoro obecne-
YEHUs CYMTaeTCs MONOXUTENbHBIM, €CNN MONYyYEeHHbIE nAEHTUdMKaLM-
OHHble aaHHble MO CU (MaeHTMdUKaUMOHHOE HauMeHOBaHWe, HOMep
Bepcun (MOEHTUMPUKALMOHHBIA HOMEpP) M UngpoBon naeHTudmkaTop)
COOTBETCTBYIOT NOEHTUDUKALMOHHBIM AaHHBLIM, YKa3aHHbIM B ONMCaHNN
TMNa cpeacTBa U3MEPEHU.
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Mo pesynbTatam noATBEPXOEHUS COOTBETCTBUS MPOrpamMHOro
obecrneyeHuns genaetcs oTMeTKa 0 COOTBETCTBUM B npoTokore (MNpwuno-
xeHue I).

5.7.4. OnpegeneHne OTHOCUTENBHOW MOrPELLUHOCTN pacxogoMepa METOAOM
HenocpeacTBEHHOro CriM4yeHns

OnpepeneHve OTHOCUTENBHOW NOrPELLIHOCTM pacxogomMmepa npu mns-
MepeHnn obbema (cpegHero o6bEMHOro pacxoga) XUOKoCcTn Ha nose-
POYHOWN yCTaHOBKE MpoBOAUTCSH Mpu 3HadeHusx pacxoga — 0,05Qwavs,
0,1-Quavs, 0,5-Qraus (pacxon yctaHaBnueaeTcs ¢ gonyckom + 10 %).

Quave ONpegensaeTcs no gopmyne:
QHaVI6 = 2,83-10'3-V-DN2, M3/‘-I,

roe v =10,6 m/c;
DN — gnameTp ycnosHoro npoxoga I, mm.

OTHOCUTENbHAsA MOrPELUHOCTL OMNpenensieTcsl CpaBHEHMEM Oen-
CTBUTENBLHOrO 3HayeHns obvema Vo (cpegHero obbEMHOro pacxopa
Qvo cp) M 3Ha4YeHus obbema Vu (cpeaHero o6bemHoro pacxoga Qw), ns-
MEPEHHOIO pacxo4oMeEpPOM.

5.7.4.1. Ipwn noBepke cnocobom namepeHnst obbema B kKa4yectBe AENCTBUTENb-
HOro 3Ha4yeHust obbema Vo UCNONb3yeTcst 3Ha4YeHne obbema XKNOKocTu,
HabpaHHOro B 06bEMHYI0 Mepy NOBEPOYHON YCTAHOBKU, UITM NOKa3aHUs
obpasyoBoro cyeTymka. [encTtBuTenbHOE 3HayYeHue cpeaHero obbem-
Horo pacxoda Qvo cp ONpeaensieTca no opmyne:

Quocp =72 (5.1)

roe Qvo cp — OEWCTBUTENBHOE 3HA4YeHWEe cpenHero obbeMHOro pac-
xoga, M3/y;

Vo — AencTBuTensHoe 3HavyeHme obbema, mM3;

Tu— Bpems n3amepeHus, u.

5.7.4.2. MNpwu noBepke cnocobom n3MepeHus pacxoaa 4ENCTBUTENbHbIE 3HAYEHUS
pacxoga n obbema onpeaensitoTCa pac4eTHbIM NyTeM:

Zleoj
-2 5.2
Qvocp n ( )
Vo :QvochTM’ (53)

rae Quo cp — AEWCTBUTENbHOE 3HadYeHWe cpepHero o6beMHoro pac-
xopa, M3/y;

Vo — AelcTBUTENbHOE 3Ha4YeHne obbema, M3

Qoj — OencTBuTEnbHOE 3HAYeHue pacxoga npu j-TOM u3Mmepe-
HUN, M3/Y;

n> 11 — KONMYECTBO OTCYETOB 3a UHTepBar BpeMeHu Tu.
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5.7.4.3. Mpwn noBepke cnocobom namepeHns Maccbl 4nsi onpeaeneHnst AeNCcTBu-
TENbHOro 3HA4YEeHUS MaccChl XXUAKOCTU Ha NOBEPOYHbIX YCTaHOBKax C Be-
COBbIM YCTPOWUCTBOM MOSb3YOTCH MOKa3aHUAMU BECOBOr0 YCTPOMCTBA.
[denctButenbHoe 3Ha4yeHne obbema Npu 3TOM onpeaenseTcs no gop-
Myne:

Vg =—2, (5.4)

roe Vo — felcTBUTENbHOE 3HaYeHne obbema, M3,

Mo — AENCTBUTENBbHOE 3HAaYEeHME MacChl U3MEPSIEMON XUOKOCTMU, Kr;

p — NAOTHOCTb XMUAKOCTU, Kr/M3.

lMepen Hayanom noBepkM Ha MOBEPOYHOW YCTAHOBKE C BECOBbLIM
YCTPOMUCTBOM HEoBXoauMO onpeaesiutb No KOHTPOSIbHOMY MaHOMETpY
AaBreHue XUAKOCTU, a N0 TepMOMeTpY — TemnepaTtypy B Tpybonposoge
NMOBEPOYHON YCTAHOBKM. Ha OCHOBaHMM U3MEPEHHbIX 3HAYEHUN Temne-
paTypbl 1 gaBnenus no Tabnuuam MCCCL 98-2000 «Boga. YaenbHbin
obbvem u oHTanbnma npu Temnepatypax 0..1000 °C u pasneHunax
0,001...1000 MlNa» onpepensieTcs NANOTHOCTb NOBEPOYHOW XUOKOCTH.

HencteutensHoe 3Ha4YeHne cpegHero 06 beMHOro pacxoaa paccyum-
TbiBaeTcd no popmyne (5.1).

5.7.4.4. Ana cHATMS pe3ynbTaToB WU3MepeHna obbema C uHAMKaTopa W

RS-BbIxOA4a pacxogomMepa BbIMOMHATCA cregyowme npouenypbl. Ha
NHOUKaTope pacxogomepa U NOAKMYeHHOM K RS-BbIxogy nepcoHarb-
HOM KOMMblOTEPE YCTaHaBMMBAETCS PEXNM BblBOLA HA 9KpaH noBepse-
Moro napameTpa. llepen kaxabiM M3MepeHUEM MPOU3BOOUTCH peru-
CTpauus HadanbHOro 3HadyeHus oobema Vi (M3), 3aperncTpupoBaHHOro
pacxogomMmepoM. Nocne nponycka xuakoctn yepes NN B gaHHOW nose-
POYHOW TOYKE PErucTpupyeTcs KoHe4yHoe 3HadeHne oobema Vi (M3). Mo
Pa3HOCTWN MOKa3aHUN pacCcYMTbiBAeTCA U3MEpPEeHHoe 3HaveHne obbema
XNOKOCTU:

V, =V, -V, (5.5)

roe Vu — namepeHHoe 3HadeHne obbema, M2,

Mpu pernctpauumn nokasaHnin ¢ RS-Bbixoga n nHaukatopa Heobxo-
ANMO NPV OOHOM U3MEPEHUMN NPOMNYCKaTb YepPE3 pacxo4oMepbl Takoe KO-
NNYECTBO XMAOKOCTN, YTOOLI HAbupaTtb He meHee 500 eanHML, MNagLwero
paspsga yCcTpoucTBa MHOMKAUMU NPU PEKOMEHOYEMOM BPEMEHN MU3MeE-
peHust He meHee 200 cek.

Mpn HEBO3MOXHOCTW BbIMNOSHATL NOBEPKY C OCTAHOBKOMW MOTOKa B
TpybonpoBoae, a Takke Ansl COKpaleHUs BPEMEHM MOBEPKM OOMNycKa-
€TCS BbIMONHATb onpeaeneHne OTHOCUTENbHOW NOrPELUHOCTU pacxono-
Mepa TONbKO MO MMMNYFIbCHOMY BbIXO4y.

Mo umnynbCHOMY BbIXxo4y 3HayeHue obbema, N3MepeHHoOe pacxo-
AOMepoM, onpegendeTcs Mno nokasaHMsaM 4YacToToMepa, MOOKITHYEH-
HOro K COOTBETCTBYHLLEMY BbIXo4y pacxogomepa. lNepen Havyanom mns-
MEpEHUs1 HaCTOTOMEP YCTaHaBIMBAETCH B PEXMM CYeTa UMMyMbCOB U
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obHyngaetca. Mo cTapToBOMY CurHamy MMMynbCbl C BbiIXO4a pacxono-
Mepa HauuHalT NOoCTynaTb Ha BXo4 YactoToMepa. Konnyectso Xunako-
ctn Vu (M3), npowepnLen yepes npeobpasoBaTtesb pacxoda, onpeaens-
eTcsa no opmyne:
V, =NxK,, (5.6)

rae N — KonMyecTBO MMNYNbCOB, NOACYMTAHHOE YaCTOTOMEPOM;

Ku — BEC MMMYrbca MMMNYIbLCHOIO Bbixoda pacxogomepa, M3/umn.

MuHMManbsHO HeOBXOAMMBIN O6BHEM XUOKOCTU, MPONYCKaeMon 4ve-
pes3 pacxogoMep npu 0gHOM U3MEpPEHUK, NPy perncTpaumm nokasaHum ¢
MMMNYNbCHOIO BbIXOA4a AOSMKEH OblTb TakMm, YTOObl HabpaTb He MeHee
500 numnynbcos.

M3mepeHHbIn cpeaHnin 06 bEMHbLIN pacxod XUOKOCTU, npoLlleLlen
Yyepes pacxogomep, onpeaensercs no popmyne:

V,

Queep = (5.7)

n

rae Qw cp— M3MEepPEeHHOEe 3Ha4YeHne cpeaHero oGbeMHOro pacxoaa, M3/y;
Vu — U3MepeHHoe 3HayeHne obbema, M3,
Tu— Bpems nsmepeHus, u.

Mpn cbeme MHMOpMaLMM C TOKOBOrO BbIXO4a U3MEpPEHHOe 3Haye-
HWe cpefHero o6bLEMHOro pacxoaa paccyntbiBaeTcs no popmyre

vacp ZM'(QBH_QHH)_'_QHH’ (58)

IMaKc _IMVIH

rae Qwicp — U3MEpeHHoe 3HayYeHne cpeaHero o6beMHoro pacxoaa, M3/y;

Iv — BBIXOQHOW TOKOBbLIW CUrHan pacxogomepa, MA;

i — MMHUMaNbHOE 3HAYEeHWEe TOKa AuanasoHa paboTbl TOKOBOro
BbIXO4a pacxogomepa, MA;

Ivake — MAKCMManbHoOE 3Ha4YeHne Toka AnanasoHa paboTbl TOKOBOroO
BbIXO4a pacxogomepa, MA;

Qen — BEPXHMN Npeaen naMepeHnst cpegHero o6bemMHoro pacxoga
pacxogomepa, M3/y;

Qun — HWXHUI Npefen nsMmepeHnsa cpegHero o6bLeMHOro pacxona
pacxogomepa, M3/4.

M3amepeHuns Npon3BoasTCs He MEHee Tpex pa3 B KaXXaon noBepoy-
HOWM TOMKe.

5.7.4.5. OnpegeneHne OTHOCUTENbHOW NOrPELLHOCTM pacxogomepa npu namepe-

HUM 06BbEMA XKNOKOCTU BbIMONHAETCS No doopmyre:

_ Vl/li B Voi

5 x100% , (5.9)

Vi
oi

roe dvi — OTHOCUTENbHAsA NOrpeLLIHOCTb pacxogomMepa npyu n3MepeHun
obbema B i-TOM NOBEPOYHON TOUKe, %;
Vui — U3BMEpPEHHoe 3HaYyeHne oGbemMa B i-TOW NOBEPOYHON ToUke, M3;

Voi — 0ENUCTBUTENBHOE 3HaYeHe obbema B i-TOM NOBEPOYHON TOYKE,
3
M3,
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Orlpen,eneHl/le OTHOCUTESNbHON norpewHoCTn pacxogomepa npu mns-
MepeHunn cpeaHero obbemMHoro pacxoaa XMAKOCTWU BbIMOJTHAETCA MO
dopmyne:

QVM cpi Qvocpi

Qvi =
Qvocpi

roe dqvi — OTHOCUTENbHAsA NMOrpPeLwHOCTb pacxogomepa npu n3aMepeHnm
cpeaHero o6beMHOro pacxoaa B i-TOM NOBEPOYHON Touke, %;

Qw cpi — U3MEPEHHOE 3HayeHWe cpefHero o6bLEMHOro pacxoga B
i-TO NOBEPOYHOM ToUKe, M3/Y;

Qvo cpi — AENCTBUTENBHOE 3HAYEHNE cpeaHero o6 bEMHOro pacxoaa
B i-TO NOBEpPOYHON TouKe, M3/,

PesynbTaTbhl NOBEPKM CUMTAKOTCS MOSOXKUTENbHBIMW, €CIM MaKCu-
MarbHble 3Ha4YeHMs MOrpeLlHOCTN pacxogomMepa npu namepeHnn obnb-
emMa unu npu n3amepeHnn cpegHero o6bLEMHOroO pacxoda B KaKaow u3
NMOBEPOYHbIX TOYEK HE MPEBLILAKT 3HAYEHWNIN, YCTAHOBMEHHbIX B HACTO-
SILleM PYKOBOACTBE MO 3KCnyaTaumm.

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

Ecnu norpelwHOCTb M3MepeHus BbIXOAUT 3a Npeaenbl HOPMUPOBaH-
HbIX 3HAaYeHWUN, BbINOSTHAETCS KCTUPOBKA pacxogoMepa, Nocrne vyero no-
BEpKa BbIMOMHSAETCS NOBTOPHO.

5.7.5. OnpeneneHne OTHOCUTENBbHOW NOrPELLHOCTM pacxogoMepa UMUTALNOH-
HbIM MEeTOL0M

OnpepeneHne OTHOCUTENBHOW NOrPELLHOCTM pacxogomepa nmmnta-

LUMOHHBIM METOAO0M MPOM3BOAUTCS B ABa dTana:

- onpepeneHve napaMeTpoB NepBMUYHOrO NpeobpasoBaTens pacxoaa;

- onpegerneHne NorpeLHoCT BTOPUYHOIO U3mMepuTernbHOro npeobpaso-
BaTens pacxogomepa npu usmMepeHumn cpegHero obbLemMHoro pacxoga u
obbema XKngkoctu npu nomoLum nosepoyHoro komnnekca «B3JTET KMy
B64.00-00.00.

5.7.5.1. OnpeaeneHve napameTpoB NepBUYHOro NpeobpasoBaTens pacxoaa

MapameTpbl nepsBu4HOro npeobpasoBatens pacxoga onpenens-
IOTCS NPY BbINyCKe 13 NMPOM3BOACTBA UMW NPY BbINONIHEHWUM €0 MOHTaXa
B COOTBETCTBUM C JOKYMEHTOM «Pacxogomep-cyeTyumk ynbTpasBykoBOW
«B3JIET MP». UcnonHeHua YPCB-510V. UHCTpyKUMSA MO MOHTaxy»
B12.00-00.00 M. CobniogeHne TpeboBaHUn MHCTPYKLUN NO MOHTaXy
obecneynBaeT BbINOMIHEHNE U3MEPEHUI pacxoda u obbema C norpeLw-
HOCTSIMWU, HOPMUPOBaHHLIMK B P3 Ha pacxogomep.

5.7.5.2. OnpeageneHne NOrpeLHoCTM BTOPUYHOIO M3MEPUTENBHOIO npeobpaso-
BaTenda pacxogomMmepa

5.7.5.2.1. Onpegenenune norpewwHocT Bl npu namepenun pacxoga
Pacxogomep nepesoauntcs B pexum «[MTOBEPKAY.

K BTOpnyHoMy npeobpasoBaTento pacxogomMepa NoAKoyaeTcs Ya-
CTOTOMEP, C MOMOLLIbKO KOTOPOro namepsieTca vyactota (nepuon) wraT-
HOro KBapLeBOro reHepaTopa onopHoun YactoTbl (40 MIMy) pacxogomepa.

5 x100 %, (5.10)

42

// B3/IET



[MonyyeHHoe 3Ha4YeHne YacTOoTbl 3aHOCUTCA B NAcnopT U BBOAUTCSA B pac-
xogomep.

JTarnoHHOe 3HayeHue pacxoda MMUTUPYETCS pacxogoMepoM C Mo-
MOLLbIO BPEMEHHOW 3afep>XKU 30HAMpYHOLLero numnynsca, dpopmupye-
Mou 13 N-ro konmyecTsa NepnoaoB cMrHana ornopHOro KBapLeBoro reHe-
paTopa pacxogomepa. Yucno N onpegensercd 3HadeHneMm UMuTupye-
MOro pacxopa.

OnpepeneHne oTHocuTernbHOM norpewHocty BIT nposoautca npwm
3Ha4YeHn4Aax pacxoaa 0,0S-QHaM6, 0,1- QHaM6, 0,5' QHaM6, QHaVl6, rge Quane =
250 m3/4. Pacxop ycTtaHaBnmBaeTcs ¢ gonyckom + 20 %.

[MoBepoyHble 3Ha4yeHUs pacxoja YyCTaHaBnvBalTCA nocnenosa-
TenbHo. Bpems nameperHnsa — He meHee100 cekyHA. Onsa kaxgon TOYKK
He MeHee 3 pa3 CHUMalTCa YCTaHOBUBLUMECS MOKa3aHWUs pacxogomMepa
C MH(POPMALMOHHBIX BbIXOAOB (B TOM 4MCMe C MHOMKaTopa pacxoo-
mepa).

AbcontoTHasa norpeluHocTb Bl npu namepeHnn pacxoga Bblumcns-
eTcd no opmyne:

AQjj = Qjj — Qoi s (5.11)

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

Qij — nokasaHus pacxogomepa B i-TOWN MOBEPOYHON TOYKE NpU j-TOM
nsmepeHun, m/y;

Qoi — 9TAnNoHHOE 3HaYyeHne pacxoa B i-ToW MOBEPOYHOW ToUKe, M3/y.

CwmelleHne Hynst onpegensieTcs no opmyne:

2 (2 AQy +4Qz)

H=] i , (5.12)

raoe H — cmewlenue Hyns, m3/y;

AQ1j, AQ2j — 3Ha4YEeHUs1 aDCOMOTHLIX MOrPELLIHOCTEN U3MEPEHUS pac-
xoda B 1-oM 1 2-0M NOBEPOYHBIX TOYKaX COOTBETCTBEHHO MPU j-TOM U3-
MepeHuu;

N — KOSIMYECTBO U3MEPEHUN.

OTHocuTenbHas norpewHocTb Bl Beluncnaerca no gopmyne:

ij
Oi

x 100 %. (5.13)

PesynbTatbl NOBEPKM CUMTAKOTCSA MOSNOXUTESbHBIMU, €CIIM MaKCu-
MarbHble 3Ha4YeHNS NOrpeLIHOCTM pacxogoMepa B Kaxgou 13 noBepouy-
HbIX TOYEK He npeBbiwaloT 3HavyeHna + 0,25 %.
5.7.5.2.2. Onpegenexue norpewwHoctn Bl npu namepeHumn obbvema

HeobxoaMmo 3aHecTn 3HayeHne CMeELLEHUs Hyn4, onpeaerieHHoe
BblLLeE.

Mpn nomowm BpEMEHHOW 3adep>XKu 30HOUPYIOLLEro MMMyrbea,
opMMpyemMon U3 NepnogoB curHara onopHOro KBapLEeBOro reHepaTopa
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5.8.
5.8.1.

5.8.2.

5.8.3.

pacxogomepa, YyCTaHaBnmMBaeTcsl Hambonbluee 3HayvyeHue pacxona
(300 M3/4), 3aTem OGHyNATCA 3HAYeHUs c4yeTyMka oGbemMa pacxoao-
Mepa 1 pacxogoMep nepeBoanTCs B pexmm namepenus. NMponssogutca
HakonneHne obbéma. NpoaormKNTENbHOCTL U3MEPEHUST — HE MeHee
100 cekyHa. [MokasaHna pacxogomMepa CHMMaKTCHA He MeHee Tpex pas.
OTHocuTenbHas norpewHocTb Bl npu namepeHun obbvema BblumC-
nsetcs no opmyne:
Vi =V,
Sy = SRV x100% , (5.14)

0]
roe dvj — OTHocuTenbHasa norpelwHocTb Bl npu j-Tom namepexuu, %;
Vj — nokasaHusi pacxogomepa npu j-ToM u3amMepeHun, M3,

Voj — 9TanoHHOe 3Ha4yeHne obbemMa npu j-Tom namepeHmu, mMs.

PesynbTaTbl NOBEPKM CHUTAKOTCS MOMOXUTESbHLIMU, €CMN MaKCu-
MarnbHble 3Ha4YeHUsa NOrpeLlHOCTM pacxogomMepa npu KaxgoMm namepe-
HUM He npeBbiwakT 3HaYeHns = 0,25 %.

PesynbTaTtbl NOBEPKM 3aHOCATCS B MPOTOKOS, hopMa KOTOPOro rnpu-
BeaeHa B NpunoxeHun I

OdhopmneHune pe3ynbTaToB NOBEPKU

Mpy nonoxuTenbHbIX pesynbTaTax NoOBEpPKUM Aenaetcsa 3anvcb B nac-
nopTe pacxogomepa, 3aBepeHHasi NoAnuCbio MOBepUTens C HaHece-
HMEeM NOBEPUTENBHOIO KrernmMa, nnm oopMnaeTca CBUOeTeNbLCTBO O No-
BEpKe, Nnocre 4Yero pacxogomep AoMnyckaeTcs K aKcnnyaTtaunum ¢ HopMun-
POBaHHOW NOrPELLUHOCTBIO.

B cnyyae oTpuuaTtenbHbIX pe3ynbTaToB NEPBUYHON NOBEPKM pacxono-
Mep BO3BpaLLlaeTcs B NPOU3BOACTBO Ha AopaboTKy, nocre vyero nogne-
XXUT NOBTOPHOM NOBEPKE.

B cnyyae oTtpuuatenbHbIX pe3ynbTaTtoB Nepuoanyeckon NoBepKM pacxo-
aomep bpakyeTcs, a KNemmMo racuTcA.
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NMPUNOXEHUE A. Bug coctaBHbIX YacTen pacxogomepa
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)OO

6) BMA CHU3Y
* - CcNpaBOYHbIN pasmep

1 — ducninel; 2 — knasuamypa, 3 — briok npeobpa3oeamerisi U Knasua-
mypsbl; 4 — 6rok BUT; 5 — 6510k kommymauyuu; 6 — cy66r0k o6pabomku
0aHHbIX; 7 — MPOYWUHbI O ycmaHO8KU 3KCrslyamayuoHHbIX MoM6;
8 — 2epmo8s8oldkI; 9 — knemma 3aszemneHusi; 10 — pazbem uHmepghelca
RS-232; 11 — nemnu, Ha Komopbix omkudbigaemcsi cyb66s10k o6pabomku

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

1 — DIN-petka; 2 — KpenexHble nnacmuHsl DRBO1; 3 — BI1.

Puc.A.2. MonTax BIl Ha DIN-penky.
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IpaHu nog kKntod 36 MM ANA YCTAaHOBKMU U
AemoHTaxka MDA u3 MmoHTaXKHOro naTpybka

M3nyJatowan naocKocTb

BHyTpeHHAA
H BTY/IKa

1
i e

| U

—

——M42%x2—»

145~

\4

A

a) c NNacTMaccoBbIM NPOTEKTOPOM

lpaHu noA Kntod 36 MM ANA YCTaHOBKN U
AeMOHTaxKa MNIA 13 MOHTaXKHOro NaTpyobKa

M3ny4yatowas nAoCKOCTb

Uil

—

BHyTpeHHAA
H BTY/IKa
11
1l Il _I \

«——M42x2—>

- 145*

6) C TUTAHOBbBIM NPOTEKTOPOM

lpaHun nog Kato4 36 Mm 4NA YCTAHOBKU U
AemoHTaxka MIA u3 moHTaXHoro naTpybka

M3ayyatowas naockocTb

HakugHas raiika

4

11 /
=]
|
- 145-250* >

B) C TUTAHOBbLIM NPOTEKTOPOM N HAKMOHOW ramkomn

Macca He 6onee 1,0 kr
Puc.A.3. Bpe3Hon (BBUHYMBaembin) MI3A.
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M3A2 [y s — @
U «MN3A2» E
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(| MOAT [ — @
-'- S I «M3A1» E §
@- / / ))
~ ) |

4
> 1 5,8* \3 3*

* - CNpaBOYHbI pas3mep

1 — kopnyc ycmpoucmea; 2 — kabernu 0nsi cmbikosku ¢ [19A; 3 — pa3b-
eMbl 01151 NodKYeHus kaberneu cessu ¢ BI1.

Puc.A.4. YcTponcTBO cornacyiouiee.
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NMPUNOXEHUE B. CxeMbl aneKkTpnyeckue

BTOPWUYHbIN
NPEOBPA30OBATENb

RS-232 Kanan1

NnaA1.1

PEA1.1
RXD GND
XD PEA1.2
GND
GND PEA2.1
GND

RTS PEA2.2
CTS GND

)
MN3aA Q
GND
GND
GND

N

—|<—| Uem
1 1
2 2
3 3
4 4

< N3aA1.2

o Lo

O |~Noo|A~ W=

RS-485
A/Data
B/Datat

GND

YH. BbIX.0

TSOUT +
TSOUT-

YH. BbIX.1- 4

TSOUT1+
TSOUT1-
TSOUT2+
TSOUT 2-
TSOUT3+
TSOUT 3-
TSOUT4+
TSOUT4-

Tok. BbIX. 1(2)
GND
GND

I
I

by

Ethernet
TX+
TX-
RX+ —
RX-

= 24B

T L

Puc.b.1. Cxema coeauHeHuin pacxogomepa ncnonHeHmsa YPCB-510V.

Cxembl nogkntoyeHms NOA ¢ ncnonb3oBaHMEM YCTPOWCTBA corna-
cytoLero n 6noka kKoMMyTaLumm NpUBEAEHbI B UHCTPYKLMM NO MOHTAXY.
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BTOPUYHbIN
NMPEOBPA3OBATESb

Kanan 1
PEA1.1 = NaA1.1

GND k
PEA1.2
GND
PEA2.1 -
GND
PEA2.2 Kabenb
GND KBC®-75

@
BuHT
3a3emMneHus

N3aA1.2

=
~

Puc.b.2. Cxema nogkntoyeHus NMIA npu ncnonb3oBaHumn kabensa KBC®P-75.
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+5V
' |1KOM

J1 (31, 33, 35, J7)

° «TSOUT+»
(«TSOUTx+»)
1 ® «TSOUT-»

J2 (32, J4, J6, J8) («TSOUTx-»)

v

v

Puc.B.3. CxeMa OKOHEYHOro Kackaga YHMBepcarbHbIX BbIXOOOB.

lMutaHne okoHe4vHoro kackaga (puc.b.2) yHnBepcanbHbIX BbIXOAOB
MOXET OCYLLECTBMAATLCA Kak OT BHYTPEHHEro UCTOYHMKA NUTAHUS — akK-
TUBHbIN PEXUM paboThl, TaK N OT BHELLHErO UCTOYHMKA — MNACCUBHbLIN pe-
XNM.

B ckobkax Ha cxeme ykasaHbl 0603Ha4YeHUs ONS YHMBepCarbHbIX
BbIXOJ0B CEPBUCHbLIX MOAYEMN.

[na yctaHOBNEHHOro 3HadeHus AKTUB. Yp. <BbliCOKMn> Hannumio
UMMynbCca Ha BbIXOAE B YAaCTOTHOM U UMMNYSbCHOM pexumax, a Takke
Hanu4umo cobbiTUA B NOTMYECKOM pPEXMME COOTBETCTBYET Pa3OMKHYTOe
COCTOSIHME ONEeKTPOHHOro Krtoya. [pu oTcyTCcTBUM MMNyrnbca U OTCYT-
CTBUWN COOBLITUSA SNEKTPOHHbLIV KIMOY 3aMKHYT.

[na yctaHoBnNeHHOro 3HavyeHna AKTUB. Yp. <HU3Kkun> coctosHus
SNEKTPOHHOrO KNtoYa obpaTHble.

Mpn akTMBHOM pexnme paboTbl OKOHEYHOro Kackaga v pPasOMKHY-
TOM 3MIEeKTPOHHOM KITlOMEe HanpsbhkeHue Ha Bbixoge byaeTt B npepenax
(2,4 — 5,0) B, npu 3amkHyTOM Kntode — He 6onee 0,4 B. PaboTta BbiIxoaa
NPy aKTUBHOM pexume paboTbl OKOHEYHOro Kackaga [OnyckaeTcs Ha
HarpysKy ¢ conpoTtusneHnem He meHee 1 KOm.

B naccrMBHOM pexnmMe nuTaHne OOSMKHO OCYLLECTBASATLCA Hanpsixe-
HWEeM NOCTOAHHOrO ToKa OT 5 o 15 B oT BHelWHero nctoyHuka. [jonycka-
eTCcsa NuTaHne HanpsbhxkeHnem o 24 B, npu 9ToM amnnntyaga BbIXOL4HbIX
nmnynbcoB ByaeT orpaHuyeHo yposHem B 15 B. [JonycTumoe 3HaveHue
KOMMYTMPYEMOro TOoKa Harpy3sku He 6onee 10 MA.

MoaknoyeHne OKOHEYHOro Kackaza K BHYTPEHHEMY UCTOYHUKY + 5 B
OCYLLIEeCTBNAETCHA C NOMOLLbIO COOTBETCTBYHOLMX NEPEMbIYEK, 3aMbIKat0-
LLIMX KOHTaKTHbIE Napbl YCTAHOBKM pexmma paboTbl OKOHEYHOro Kackaga
YHUBEpPCanbHOro BbIxoaa.

[nnHa nuHum ceasmn ans YHUBEpCalibHbIX BbIXOOO0B — A0 300 m.
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NMPUNOXEHUE B. KommyTauuna mogyneun pacxogomepa

@)

(%)

@ne,
5

—

)

-

B/DATA+
ADATA-

«

- [ b B

J4a J3

GND|
RS485
TSOUT:

TSOUT+
BbIX
RS232

M.

GND
PEA1.2
GND
PEA1.1
GND
PEA2.2
GND
PEA2.1
KaHan
1

N

00

/N

J

A — OKHO Onsi pa3MeweHUs KOMMYMmaUUOHHbIX 371eMEeHMOo8 KOMBUHUPO-
8aHHO20 MOOYrIs 8HEWHUX cesi3ell;

61, B1 — oKkHa 0nsi pa3MmeweHusi KOMMymayUuOHHbIX 3/1eMEHMO8 cepeauc-
HO20 MOQyris BHEWHUX ces3el, ycmaHo8/1ieHHo20 8 criom 1;

62, B2 — oKkHa 0ris pa3meweHusi KoMMymauyUuoHHbIX 351eMeHmMoe8 cepeaulc-
HO20 MOQyris BHEWHUX ces3eli, ycmaHO8/1IeHHO20 8 criom 2;

["— pe3epeHbie OKHa;

L — OKHO Onsi pa3ameweHUss KOMMymauuOHHbIX 351eMeHMO8 rpuemMo-repe-
Oarow,e2o MoOyris;

1 — konodka npedoxpaHumens 1,6 A 8 uenu =24B;
2 — pasbeM 0rid nodknYeHus kabesns numaHus =24B;

3, 4 — KOHmaKkmHsble napsb! J3, J4 coomeemcmeeHHO 01 ycmaHO8KU pe-
XXuma pabomsi pubopa:

- J3 — KOHMaKkmHas napa paspeuweHust Mooughukayuu Karubpo8OYHbIX
napamempos;

- J4 — KOHMaKkmmHas napa paspeweHuss Moouchukayuu rnapamempos
OYHKUUOHUPOBAHUSI;

5 — mexHonoau4yeckul pa3bem 05151 MOOKIIYeHUs Hacmomomepa rnpu us3-
MepeHUU Yacmomhbl OropHO20 Keapua (ucronib3yemcs rnpu rnosepke
npubopa);

6 — 8uHM 3a3emrieHuUs1 aKpaHa kabesnsi KBC®-75 8 criydae e2o npumeHe-
HUs.

Puc.B.1. Bug c3agm cy66noka o6paboTkm AaHHbIX.
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Puc.B.2. KoMMyTauMOHHbIe 3f1eMeHTbl KOMOUHMPOBAHHOIO MOAYIA.

Tabnuua B.1. O603HaYeHUe KOHTaKTHbIX 3JIieMeHTOB U CUTHanoB KOMOWHU-
poBaHHOro moayns.

HanmeHoBaHve Obosravenue O6o3HayeHune curHana,
KOHTaKTHOro
BbIXo4a SnEeMeHTa Ha3Ha4eHWe KOHTaKTHOro arnemMeHTa
1 RXD
2 RTS
RS-232 3 TXD
4 CTS
7 GND
- TSOUT+
YHuBepcanbHbIN - TSOUT-
Bbixog 0 J1 KoHTakTHble napbl YCTAHOBKM pexmma paboTbl
J2 yHMBepcanbHoro Bbixoga 0
J3 KoHTakTHbIe Napbl YCTAHOBKU pexnma paboTbl
) J4 npmbopa
- GND
RS-485 - A/ Data-
- B / Data+

K pasbemy RS-232 komOrHMpoBaHHOro Moaynsa kabenb CBA3W Noa-
KntoyaeTcs Yepes cneumanbHbi NepexXoaHuK Wwnend (nnockuin kaberb)
OT BHELLUHEro pasbema, pacrofioXeHHOro Ha Kopnyce 6noka kommyTa-
Lun.

Wnend

TeZe3e%e5e 17 I | (Bva ceepxy
&}&g 7e8 3 ] ﬁ V || pasbema co
i goog 1 wneiicpom)

2 8
a) B14 CHapyXu Ha BHELLUHUN ©) kabenbHbIN pazbeM, NOAKYaEMbIN
pasbem DB9 nHTepdeica K pasbemy RS-232 kKOMOMHMPOBAHHOMO
RS-232 mMoayn4

Puc.B.3. KommyTauusa nurepcenca RS-232.
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J8
J7
J6é
J5
J4

B1

B2

¢

J3
J2
J1

GND
RS485
TSOUT-
TSOUT+

UMN.BbIX.
RS232

B/DATA+
ADATA-

BHERERH

[+ e e B CEEE

|

B

i ofefelefelefsl

b1

b2

7

i

TSOUT1-
TSOUT1+
TSOUT2-
TSOUT2+
TSOUT3-
TSOUT3+
TSOUT4-
TSOUT4+
WUMMN.BbIX.

Puc.B.4. MapkupoBka KOMMYTauLUOHHbIX 3fIeMEHTOB MOAyIrsA yHUBepcanb-
HbIX BbIXOAOB.

Ta6bnuua B.2. Hymepauusa yHnBepcanbHbIX 1 TOKOBbIX BbIXO4OB B 3aBUCU-
MOCTMU OT MecTa yCTaHOBKWU MOAYNSA.

MecTo ycTaHOBKU

KoHTakT. napbl ycTaHOBKU

MapknpoBka HanmeHoBaHue 1 Homep pexvima pabor
Homep | o0Oo3Hau. curHanos BbIXxo4a mMoayns 0003Hau. MapKupoBKa
CcnoTa OKHa OKHa KOHTaKT. nap
TSOUTL1 +/- YHuBepcanbHbIn 1 J1, J2
TSOUT2 +/- YHuBepcanbHbin 2 J3, J4
1 b1 TSOUT3 +- |  YHuBepcanbHbiil 3 B1 J5, J6
TSOUT4 +/- YHuBepcanbHbIn 4 J7, 38
| / GND .
1 b1l | / GND TokoBbin 1 -
|/ GND .
2 B2 |/ GND TokoBbIn 2 -
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GND
GND

TX+
TX
RX+
RX
ETHERNET TOK.BbIX

Puc.B.5. MapkupoBKka KOMMYTaLMOHHbIX 3JIEMEHTOB MOAyJeln TOKOBOro Bbli-
xopa n uHtepdenca Ethernet.

(BMA CO CTOPOHBI (Bna cnesa
NOAKMIOYEeHUs K pasbema ¢
OTBETHOMY pasbemy) kabenb kabenem)

1 8

a) kabernbHbIN pasbeM RJI45 Ana nogkroyeHns K ceTu nepegadn AaHHbIX

mnu MK
KoHTakThI
Lenb Pasbem moayns Pa3sbem RJ45
Ethernet NMOAKITHOYEHME K CETU nogkntoyeHune K MK
TX+ 1 1 3
TX- 2 2 6
RX+ 3 3 1
RX- 4 6 2

6) Tabnvua komMMyTauuM CUrHanoB B Kabene CBA3W NpWU NOAKIHYEHUM K
ceTu nepenayn gaHHbIX 1 nogknoydeHmmn k MK

Puc.B.6. KommyTtauusa uHtepcenca Ethernet.

55

// B3/IET



NMPUNOXEHMUE I'. MNMpunoXxeHusa K MeToanKe NOBepPKU

CxeMbl NOBEpKU pacxogomepa

7 1
/ 6
E / | WHOMKaTop I /
_ : - RS Bbixog N3A HMN. BbIXOO TOK. BbIX0[
- __E o= I I /
4 ~
x\ ~_ 5
[T1 —ﬂ_l [T1
L L
3 2

1 — emopuyHbIl rpeobpaszogamerib Mo8epssemMo20 pacxooomepa; 2 —
mpy60orpoeod noeepoyHoOU ycmaHOo8KU, 3 — USMepUumMesibHbIlU y4acmok;
4 — npeobpa3osamernu anekmpoakycmudeckue; 5 — yacmomomep, 6 —
murnnuamrepmemp; 7 — nepcoHasibHbIlU KOMIIbomep.

Puc.l'.1. CTpyKTypHas cxema NOBEepKU pacxogomepa MeToAoOM Henocpen-
CTBEHHOrO CJ/INYEHUA Ha NOBEPOYHOWN YyCTaHOBKE.

1
2 —

WHOUKaTop /

D/ RS Bbixog N3A WM. BbIXoA TOK. BbIXoq

- — |O= ]
]
3 4 5 6

1 — emopuyHbIli npeobpa3osamesib MogepssiemMo20 pacxodomepa; 2 —
repcoHaribHbIU KoMrsromep, 3 — Komrinekc nogepoyHbll « B3JIET Kl »,;
4 — akycmu4yecKuli cmeHO ¢ ycmaHosneHHbimu NM3A; 5 — yacmomowmep;
6 — munnuamnepmemp.

Puc.l.2. CtpykTypHasi cxemMa noBepku pacxogomMepa UMUTALMOHHLIM MeTO-
AOM.
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lNMpoTokon noBepku pacxogomepa
(pekomeHayemasn dopma)

MpoToKkon NoBepkn pacxogomepa

3aBoackon  Homep log Bbinycka

Bua nosepku

MyHKT
. OtmeTKa 0
HanmeHoBaHue onepauumn OOKyMeHTa I'Ipvlmeanme
COOTBETCTBUNA
no noBsepke
1. BHewHuin ocmoTp 5.7.1
2. OnpoboBaHue pacxogomepa 5.7.2
3. MNMoaTBepxaeHne CooTBETCTBUA NPO- 57.3
rpaMmmHoro obecnedeHnss pacxogomepa
4. OnpegeneHne MeTpoNorM4ecknx xapak- 5.7.4 (5.7.5)
TEPUCTUK pacxogomepa
Pacxogomep K aKcnnyataumm
(ropeH, He rogeH)
[aTa noBepkm « » 20 r.
MoBepuTtenb / /
(moanuchb) (©.1.0.)
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NMPUNOXEHUE [1. NICTOYHNKN BTOPUYHOIO NUTaHUA

*

RS
O 31

90 * +V ADJ

|
s
I N

40 N2 100*

A
Y
A
Y

a) BuA cnepeam 6) Bua cboky
* - CNpaBOYHbI pa3mep

1 — 8uHMbI KOHMAaKMHOU KOJTIOOKU 8bIXOOHO20 HarnpsixeHus =24 B;
2 — ¢c8emoOUOOHbIU UHOUKaAmop BK/I0OYEeHUSs UCMOYHUKa 8MmMopuYHO20
numaHusi; 3 — 8UHM 3a3eMrieHust; 4 — BUHMbI KOHMaKMHOU KOJ100KU roo-
KmovyeHusi HanpskeHuss numaHuss ~220 B 50y (L — nuHus, N —
Helumparnb); 5 — cepbea 0ns1 0c8060XX0eHUS 3awernku; 6 — 3awernka o0ns
kpernneHusi Ha DIN-peuke.

Puc.O.1. UcTouyHuKM BTOpUYHOro nutaHua cepum ADN-1524 (=24 B 15 BT) m
ADN-3024 (=24 B 30 BT).
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Sk

I
mijﬂ B

=
175 | B 58* ~
a) Bng cnepeau 6) Bng cboky

* - CNpaBOYHbI pas3mep

1 — 8UHMbI KOHMaKMHOU KO/T00KU 8bIXOOHO20 HanpsikeHusi =24 B;
2 — c8emoOUOOHbIU UHOUKamMOopP BK/IOYEHUS UCMOYHUKA 8MOpPUYHO20
numanus; 3 — eUHM MOOCMPOUKU 8bIXOOHO20 HarpsiKeHus;, 4 — eUHMbI
KOHMaKmHoU KO/100KU MOOKIIOYEHUS HarnpskeHuss numaHus ~220 B
50 Iy (L — nuHusa, N — Heumparb); 5 — cepbea 075151 0c8060)X0eHUS 3a-
wernku; 6 — 3awerka 0ns kpenneHus Ha DIN-pelike.

Puc.[1.2. UcTOYHMK BTOPUYHOIro nutaHua cepum HDR-15-24 (=24 B 15 Br).
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N,
D

35* 58*

A
Y

A
Y

a) Bng cnepeau 6) Bung cboky

* - CMpaBOYHbI pas3mep

1 — 8UHMbI KOHMaKMHOU KO/T00KU 8bIXOOHO20 HanpsikeHus =24 B;
2 — 8UHM NOACMPOUKU 8bIXOOHO20 HarpsiXeHuUsi; 3 — ceemoOUOOHbIU UH-
ouKkamop BK/I0YEeHUS UCMOYHUKa 8MOPUYHO20 numaHusi; 4 — eUHMbI
KOHMaKmHoU KO/100KU MOOK/IOYEHUS HanpskeHus numaHusi ~220 B
50 Iy (L — nuHus, N — Heumparb); 5 — cepbaa 075151 0c8060)X0eHUS 3a-
wernku; 6 — 3awerka 0ns kpenneHus Ha DIN-pelike.

Puc.[1.3. UcTouHMK BTOpMYHOIro nutaHua cepum HDR-30-24 (=24 B 30 Br).
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~ i< X - 55 R
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/ v B3NET MBN [H[
’ UCTOYHWK BTOPUYHOIO NMTAHWNA 'y LW
1BIM-24.24
BxogHoe HanpaxeHue/Tok ~90...264B/0,27A
YacToTa BXOAHOro HanpskeHUs 50y, *LD
MakcumanbHafa BbIXOHaA MOWHOCTE 24BT ™M
ol BuIXO/IHOE HanpsKeHUe/ ToK = 24B/1A
(o)) w CTeneHb 3aWMUTbI IP40
BXO[ A BE3 3AEMIEHWA  BpIxo[
~90...264B/0,27A HE BKMOYATB!  _54p/1p \J
olojof] (e J [olo
N@|L poccusi 09.2021 | *| - ; /
[ ]
\ L
‘. i
> 3,5* 1
a) Bug cnepeau 0) B1g cOOKy C KpOHLUTENHAMMU
3 4 5
R | @]
N =1=1= =]
) O Q{0 [} [6]
@ @

B) BUA CHU3Y

* - CNpaBOYHbIN pasmep
1 — kpoHwmedH 0ns kpenneHusi Ha DIN-pelky 35/7,5; 2 — koHmakm-
Has KorioOKa MOOKIYeHUSs HanpsixeHus numaHus ~220 B 50 'y (L —
nuHus, N — Heumparb); 3 — eUHM 3a3emrieHusi; 4 — uHOukamop pabomel
UCMOYHUKa 8MOpPUYHO20 NnumaHus; 5 — KOHmakmHasi Korio0Kka 8bIX00-
HO20 HanpsixeHus1 =24 B.

Puc.l.4. WctouyHuk BTOpMYHOro nutaHua «B3JIET WUBIM» WBIM-24.24
(=24 B 24 BT) ana nutaHua B3pbiBO3alMLLEHHOrO U aTOMHOro Uc-
nonHeHusa pacxoaomepa.
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NMPUNOXEHMUE E. NepeyeHb cpen, 3anpeLeHHbIX AN npumMmeHe-
Husa MN3A B-502, MN3A B-504

1. AueToH (Acetone)

2. A30THas kucnoTa KoHueHTpauunen 6onee 20% HopmanbHON TemMnepaTypbl U KOH-
ueHTpaumen 6onee 10% Temnepatypon 6onee 80°C (Nitric Acid)

AmunaueTtat (Amilacetate)

ApomaTunyeckue yrinesogopogbl (Aromatic hydrocarbons)
BeHson (Benzene)

Bytun auetart (Butyl acetate)

OuxnopaudtopmeTtaH (Dichlorodifluormethane)

OuxnopaTtaH (Dichlorethane)

Ounatun ketoH (Dethyl ketone)

10. AumeTtundopmamng, (Dimethylformamide)

11. OnokcaH (Dioxane)

12. Kpeson (Cresol)

13. Kcunon (Xylene)

14. KetoHnbl (Ketones)

15. MeTtaHon (Methanol)

16. MeTun atun keToH (Methyl Ethyl Ketone)

17. MopdonuH (Morpholine)

18. HadptanuH (Naphtalene)

19. OktaH Temnepatypoun 6onee 20°C (Octane)

20. PasgenutenbHas xuagkocTtb (DIN 53521)

21. CepHas kucnota koHueHTpauumen 6onee 60% (Sulphuric Acid)
22. TetpaxnopatuneH (Tetraclorethylene)

23. TetpaxnopmeTtaH (YeTbipexxnopucTbin yrnepog) (Carbon tetrachloride)
24. TeTpaxnoaTaH (Npy TemnepaTtype Bbile HopmarnbHou) (Tetrachloroethane)
25. TetparmgpodypaH (Tetrahydrofuran)

26. Tonyon (Toluene)

27. Tpuxnop6eHson (Trichlorobenzene)

28. TpuxnopaTaH (npu TemnepaType Bbilwe HopmanbHou) (Trichloroethane)
29. TpuxnopdtopmeTtaH (Trichlorofluoroethane)

30. TpuxnopTtpudtopmeTaH (Trichlorotrifluoromethane)

31. TpuxnopTtpudTtopaTaH (Trichlorotrifluoroethane)

32. YkcycHbin aHruapug (Acetic Anhidride)

33. Xnop6eHson (Chlorbenzene)

34. XnopamdTtpoataH (Chlordifluoroethane)

35. XnopandtopmeTtaH (Chlordifluoromethane)

36. Xnopodopm (Chloroform)

37. XnoppTopyrnepoa (Chlorofluorcarbons)

38. UunknorekcaHon (Cyclohexanol)

39. LUuknorekcaHoH (Cyclohexanone)

40. LLlaBenesas kucnoTa KoHUeHTpauven 6onee 20% (Oxalic acid)
41. O1tnn auetart (Ethyl acetate)
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