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Hactoawmin JOKyMEHT pacnpoCTpaHAeTCs Ha pacxogoMep-CYeTUmK
anektpomarHnTHoli «B3JIET TOP» (manee — pacxogomep) u npegHa-
3Ha4yeH AN 03HAKOMIIEHUS C YCTPONCTBOM W MOPSAKOM 3KCnsyataumm
pacxogomepa.

B cBA3n ¢ noctosHHOM paboTon Mo yCOBEPLUEHCTBOBAHUIO U3ae-
nna B pacxogomMepe BO3MOXHbI OTNIMYUSA OT HACTOSILLEro pykoBOACTBA,
He BAMAKLWMNE Ha MEeTPONorMYeckne XxapakTepucTukm N PyHKLMOHasb-
Hble BO3MOXXHOCTU U3Jenvsi.

MEPEYEHb MPUHATBLIX COKPALLEHNI

Dy - AnameTp YCNoBHOIo Npoxoaa;

BK - BNIOK KOMMYyTaLUMK;

B3 - BNOK 9NEKTPOHUKMU;

Brl - BTOPUYHbIN NpeobpasoBaTtens;

KK - XNOKOKPUCTanNnyeckum nHamukaTop;

MBI - ICTOYHWUK BTOPUYHOIO MUTaHUS;

OWAD - 0OBbEKT NCnonbL3oBaHNA aTOMHOW SHEPruu;

MriP - NepBUYHbIN NpeobpasoBaTerib pacxoaa;

MMP3 - nepBuYHLIM NpeobpasoBaTesib pacxoaa 3feKTPOMarHUTHbLIN,
a4cC - ANeKTpoABMXKYLLAa cuna.

* % %

Pacxodomep-cyemyuk anekmpomacHumHbit «B3JTIET TOP» 3apeau-
cmpupogaH 8 ['ocyOapcmeeHHOM peecmpe cpedcme usmepeHul PO
rnod Ne 39735-14 (cepmugpukam o6 ymeepxxOeHuu murna cpedcme u3-
mepeHuti RU.C.29.006.A Ne 53996/1).

Pacxodomep-cyemuyuk anekmpomacHUmMHbIl «B3JIET TOP» coomeem-
cmeyem mpebosaHusiM TexHu4ecko2o peeanameHma TaMOXeHHO20
coto3da TP TC 020/2011 «3nekmpomacHuUmHasi coemMecmumMocmb mex-
Hu4Yeckux cpedcmey (peaucmpayUoHHbIlU HoMep OeKrapayuu 0 coom-
eemcmeuu TC N RU [J-RU.AB72.B.01788).

Pacxodomep-cyemyuk anekmpomazHUmHbIt «B3JIET TOP» coomeem-
cmeyem mpebogaHusiM caHumapHO-3MuUOeMuOoIoau4decKux rnpasusn u
HOpMamueos.

YpoctoBepsitowmne JOKYMEHTbI pa3MelleHbl Ha cante www.vzljot.ru
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FrAPAHTUU U3TOTOBUTENA

|. U3roToButenb rapaHTupyeT cooTBeTcTBME pacxogomepoB «B3JIET TOP» Bcex
WCMNOSTHEHMI TEXHUYECKMM YCIOBUAM B Npefenax rapaHTUMHOrO cpoka, yka-
3aHHOroO B NacnopTe Ha u3genue, Npu cobnogeHnn cneayrLmnx YCrnoBui:

1. XpaHeHI/Ie, TpaHCNOPTUPOBAHNE, MOHTaXX W 3SKCnnyatauuna wm3aenund
OCYLLEeCTBNAKTCA B COOTBETCTBUN C Tpe6OBaHI/IFIMI/I SKCHﬂyaTaLLMOHHOVI
OOKYyMEHTaUunun.

2. MoHTax u nyckoHanago4Hble paboTbl NpoBeAeHbl Cneunann3npoBaH-
HOW OpraHu3aumen, UMeloLLEen NpaBO Ha BbIMNOMIHEHME OaHHOro BMaa
paboT.

Il. B cnyyae Bbixoaa 060pyaoBaHNSA U3 CTPOS, rapaHTUHBIA PEMOHT NPOM3BOANT-
CA B FOMOBHOM MMM PermoHarnbHbIX CEPBUCHBLIX LiEHTPax, aBTOPU3NPOBaHHbIX
no paboTte c o6opyaoBaHNEM TOProBor mMapku Banet, npu cobniogeHumn ycno-
BMI 3Kcnnyatauun u TpeGoBaHWi, yKasaHHbIX B 9KCMNyaTaluUoHHOW OOKYMEH-
Tauun.

[ll. FTapaHTUHBLIN PEMOHT pacxogomepoB ucrnonHeHus MP-AD, npeaHasHaYeHHbIX
Ans paboTbl Ha ob6bekTax MCMNOMb30BaHWS aTOMHOW 3HEepruu, NpPon3BoOAUTCS
TONbKO Ha NPeanpuUATUM-U3roToBuTENeE.

IV. N3roToBnTEND HE HECET rapaHTUIHbLIX 00513aTENbLCTB B CreayLWwmX Cnyyasx:
a) OTCYTCTBYET NacnopT Ha u3genue;
0) n3genue nveeT MexaHMYeCcKMe NOBPEXOEHWS;

B) M3Oenune XpaHuIoch, TPaHCNOPTUPOBariocb, MOHTUPOBANOCh MIN 3KC-
nryaTMpoBasnoch C HapylleHueM TpebOoBaHMUI 3KchnyaTaunoHHOW [O-
KyMeHTauun Ha n3genue;

r) 66110 gonyLeHo 3amep3aHune (nepexon B TBepaoe ha3oBoe COCTOsI-
HWME) KOHTPONMPYEMOW XNOKOCTM B MPOTOYHOM YacTu U3enus;

[) OTCYTCTBYEeT Unu noBpexaeHa nnomba ¢ NoBepUTENbHbIM KIEAMOM;

€) usgenve unn ero coctaBHas 4yacTb nogBepranocb pas3dopke unu ao-
paboTke;

X) rapaHTUsi He pacnpoCTpaHsieTCs Ha pacxoAHble MaTepuanbl U aeTa-
Nnn, UMetoLLME OrpaHNYEHHbIN CPOK CIyXObl.

MHdopmaumna no cepsBucHomy obCnyXMBaHUIO NpeacTaBfeHa Ha
cante http: www.vzljot.ru B pasgene CepBuc.
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OBO3HAYEHWE UCNONTHEHUN

McnonHeHnsa pacxogomepa oTnu4arTca maTepuanamMmm BHyTpEeHHe-
ro MOKPbLITUA MPOTOYHOW YacTU U SNEKTPOAOB (C y4eTOM BUAa KOHTPO-
NMPYyeMOW XXMAKOCTU) U UMEIOT cneayrowime ob6o3HavyeHuns:

OdP-xxx,0C-xxx -obuenpomMblLneHHoe ucnonHenme — O;

- arpeccuBOCTOMNKOE UCMONMHEHNEe — A
A D - xxx, A C - xxx
(ans paboTbl ¢ arpeCccBHBIMU XXUAKOCTAMM);

MNP - xxx - nuieBoe ucnonHexHue — M.

Takke B 0603HAYEHMN UCMOSIHEHWUIA pacxogoMepa UCMorb3yTCs
cregytowme 6yKBeHHO-LMPOBbIE CUMBOSbI:

- @ — TUN NpucoeanHeHUs — pnaHLUeBoe;
- C — TMN NPUCOEANHEHNSI — COHOBUYY;
- P — Tvn npucoeanHeHus — pe3bboBoeE;
- XXX — Tunopasmep (Dy) pacxogomepa.

Pacxogomep MoxeT BbiNycKaTbCA Kak B €4MHOM, Tak U B pasHe-
CEHHOM KOHCTPYKTMBE (MO 3akasy).
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1. OMMCAHUE U PABOTA

1.1. Ha3zHayeHue

1.1.1.

Pacxogomep npegHasHayeH ansg naMepeHus B HanopHbIX TpybonpoBo-
Aax cpegHero o6 bEMHOro pacxoga n obréma:

- ropsi4en n XonogHown Boabl;

- pacTBOpOB NMMueBblX U TEXHNYECKUX KUCIIOT, Leno4ven un ApYyrnx cusb-

HOarpeccuBHbIX cpen;

- XNOKUX MuuleBbiX MpPOoAOYKTOB (COKa, B/HaA, NMBa, MOJIOKa, CMETaHbhl,

MarnoHesa u T.n.);

- abpasuBHbIX cpea (Mynbnbl, WiamMa, CTOYHOW BoAbl U T.4.);

-cnabo aneKkTponpoBOAHBLIX KMAKOCTEW (cnupTa, NaToKU, XUMMKO-

1.1.2.

OpraHNYeCcKNX XXMAKOCTEN 1 T.M.).

PaCXO,D,OMepr MOTyT yCTaHaBJIMBaTbCA KaK B MeTaruyindeckme, Tak
1 B NNacTUKOBbIE (MeTaJ'IJ'IOI'IJ'IaCTI/IKOBbIe) pr60I'IpOBO,D,bI.

Pacxogomep-cyeTumk anektpomarHuTHbn «B3J1IET TOP» obecneuynsa-
eT:

n3MepeHue cpegHero o6bLEMHOro pacxoda mnpu nNpsiMOM U oBpaTHOM
HanpaBneHun NoToka;

- onpepneneHne obbeMa HapacTalLUM UTOrOM OTAENBHO AN NPSIMOro U

obpaTHOro HanpaBneHus NOToKa, a Takke Ux anredbpanyeckon CyMmmbl ¢
y4eTOM HanpaBneHusi NoTokKa;

[031poBaHMe npeaBapuTenbHO 3a4aHHOro 3HayYeHust obbema XUAKo-
CTU UNW [03VPOBaHNE B PEXUME «CTapT-CTOM» W onpeaeneHne npu
3TOM BeNMYMHbI OTMEPEHHOWN 003bl U BPEMEHU A03MPOBaHMS;

- MHOVKaLMIO pe3ynbTaToB U3MEPEHU;

- BbIBO4 pe3ylbTaTtoB V|3|\/|epeHvu7| B Buae TOKOBOIro, 4YacCTOTHO-

MMMNYJbCHBLIX N NNTOTMYECKNX CUTHArI10B;

- aBTOMaTU4YECKUN KOHTPOJIb U MHOWKAUUIO HallM4nAa HewTaTHbIX CUTya-

LU U OTKa30B;

- BblBOZ M3MEPUTESIbHOW, AWAarHOCTUYECKOM, YCTAaHOBOYHOM W ApYrom

nHopMauum Yepes nocnegoBartenbHbin UHTepdenc RS-485, a Takke
yepes nHtepdenc Ethernet, Profibus n/vnn HART;

- 3alnTy YCTAaHOBOYHbIX AaHHbIX OT HECaHKLUMOHNPOBAHHOIO AoCcTyna.

Pacxogomep obGecrneumBaeT Takke pacyeT 3HayeHWli MaccoBOro
pacxoda M Macchl Npy BBEOEHUU B NPUGOP 3HAYEHUS MIIOTHOCTU KOH-
TPONMPYEMOW XMUAKOCTU. MNorpelHoCcTb onpeaeneHnss MaccoBoro pac-
Xo[4a 1 Maccbl He HOpMUpPOBaHa.

PacxogomMep Takke MOXET KOHTPONMpoBaTb 3aroriHeHue Tpy6o-
npoBoAa XXUOKOCThIO.
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1.2. TeXxHU4YecKkmne xapakTepUCTUKU

1.2.1. TexHMYeckne xapaKTepucTUKN pacxogomepa npveeaeHbl B Tabn. 1.

Ta6bnuua 1

HanmeHoBaHue
napametpa

3HayeHue napameTpa

1.

OnameTp ycrnoBHOro npoxopa
(Tunopaswmep), Dy, MM

10

15

20

25

32

40

50

65

80

100

150

200

300

2.

HanbonbLunii namepsaemblii
cpenHun 06BbEMHLIN pacxos
xuakoctn Quanb, m3/y

2,83

6,37

11,32

17,69

28,98

45,28

70,75

119,6

181,1

283,0

636,8

1132

2547

. quCTBMTeJ'I bHOCTb pacxogome-

pa no CKOpOCTM NOTOKa, M/C

0,01

. laBnenwne B Tpybonposoae,

MlMa

He bonee 2,5 *

. YaenbHas npoBogMMocTb pabo-

yen xumakoctn, Cm/m

-4
He meHee 10

6. Temnepatypa pabo4yen xngKo- oT muHyc 10 go 150 (npu ghymeposke cpmopornnacmom)
ctu, °C oT MuHyc 5 go 70 (npu ¢ghymeposke nosnuypemaHom)
7. HanpsixeHue nutaHus, B =24 (cm.n.1.2.2)
8. MoTpebnsgemas MOLWHOCTb, BT He 6onee 15
9. CpegHasa HapaboTka Ha 75 000
0TKa3,
10. CpefHuii cpok cnyxObl, neTt 12

* - pacxogomMepbl MULLEBOrO UCMOSIHEHUA MOCTaBMAKTCA Ha OaBreHue

1,6 Mla;

- No 3akasy pnaHuyoBaHHble pacxogomepbl Dy20-Dy300 moryT nocrtas-
naTtbes Ha gasnedue 4,0 MlMa.

1.2.2. OnekTponuTaHue pacxogomMepa OOMMKHO OCYLLECTBRATLCSA CTabunmau-
pPOBaHHbLIM HaMNpPs>XXeHNWeM MOCTOAHHOrO TOKa 3Ha4YeHMeM U3 AnanasoHa
(22-26) B c ypoBHeM nynbcaunin He 6onee +1,0 %.

1.2.3. Pacxogomep cootBeTcTBYeT TpeboBaHuam NOCT P 52931 no ycrton-

YNBOCTMWU:

- K KNMUMaTM4YeCcKknm Bo3genctemam — rpynne 1 (gnanasoH Temnepatypsbl
oKpyXatowiero Bosgyxa ot muHyc 25 go 70 °C, oTHocuTenbHasa Brax-
HocTb Ao 100 % npu 40 °C n 6onee HM3KMX TemnepaTtypax, C KOHOEH-
cauuen Bnarn). Pacxogomep coxpaHsieT paboToCcnocobHOCTbL Npu TeM-
nepaTtype OKpyxawLlero Bo3gyxa oo muHyc 55 °C (6e3 BO3MOXHOCTHU
YTEeHUs JaHHbIX C MHAMKaTopa). [orpewHoCcTb onpeaeneHns o6 beMHO-
ro pacxoga n obbema rnpm 3ToOM He HOPpMUPOBaAHa;

- K MEXaHN4YeCKMM BO3aencTBuam — rpynne N2;

- K aTMocepHOMY faBneHuto — rpynne P2.

CteneHb 3awmTbl pacxogomMepa cooTBeTcTByeT kogy IP67 no

FOCT 14254.

4
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1.2.4. Pacxogomepbl, NnpeAHa3HavyeHHble Ans NOCTaBkn Ha 06beKTbl UCMOSb-
3oBaHusA atomHou aHeprum (OMAD), nsrotaBnuearoTCa C y4eTOM Tpe-
6oBaHW HOPMAaTUBHbLIX AOKYMEHTOB B 0611acTu UCNONb30BaHWUS aToOM-
Houn aHeprun. Pacxogomepsl ansg ONAD (TOP-AJ) oTHoCATCSA K Knaccy
6esonacHoctn 3H (3T) no HIM-001-15 n HI1-016-05, kaTteropuun cen-
cmocTonkocTu Il no HIM-031-01.

Mo ycnosuam akcnnyataumm TOP-A3 oTHocaTcsa K rpynne 2.1 no
CTO 1.1.1.07.001.0675-2017:
- Temnepartypa okpyxatowien cpeabl ot 5 go 50 °C;
- CMHycouaanbHasa Bubpaumsa ¢ amnnutygon yckopenusa 0,5 g B guana-
30He yactoT oT 1 go 60 Iy,

Mpeobpasosatenu nepsuyHble pacxoaa (MMP) TOP-AD oTHocaTcs
K rpynne obopyanosaHusa C no HIM-089-15.

1.2.5. Bua n maccorabaputHble XxapakTepuUcTMKM pacxogomMmepa npvBeaeHbl B
MpunoxeHnn A.
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1.3. MeTponornyeckme xapakrepucTuku

1.3.1. lMNpepensl gonyckaeMon OCHOBHOW OTHOCUTENBHOW MOrpeLuHoCTn npwu
N3MepPEHUN, NHOUKaLMU, permcTpaunmn, XxpaHeHnn 1 nepegade pesynb-
TaToB U3MepPEHUNn cpefHero o6beMHOro pacxoga, odobema pasnnyHbIX
Xungkocten npu nobomM HanpasfeHun NoToka B AnanasoHe pacxonoB
oT 0,03:Quave A0 Quaus cocTaBnsaoT £0,35 %.

1.3.2. lpegenbl gonyckaeMon OCHOBHOW MNpUBEOEHHOW MNOrPeLIHOCTU Mnpwu
N3MepEHUN, NHOUKaLMU, pernctTpaunmn, XxpaHeHnn 1 nepegade pesynb-
TaToB U3MEPEHUN cpefHero o6beMHOro pacxoga, obbemMa pasnuyHbIX
Xngkocten npu nwbom HanpaBneHUn NOTOKa B AuManas3oHe pacxogoB
oT 0,001-Quaus A0 0,03-Quaus cocTaBnsoT 0,35 %.

1.3.3. MNpeaensl gonyckaemMon OOMOSMHUTENbHOM MOrpeLlHoCTN pacxogomepa
COCTaBnsIoT:

e +0,2 % — NpV U3MEHEHUN TeMMepaTypbl KOHTPONUPYEMOW XKUOKOCTU B
npegenax paboyero AvanasoHa;

e £0,1% Ha kaxgble 10°C — npu nameHeHnn TemnepaTypbl OKpy>KaroLLero
BO34yxa B npegenax paboyero ananasoHa.
1.3.4. Tpegenbl gonyckaemMon OTHOCUTESNIbHOW MOrpeLHOCTN perncrpaumm
BpemMeHn HapaboTkm — 0,1 %.

1.3.5. lNo 3aka3y Bo3MOXxHa noctaBka pacxogomepos Tunopasmepa Dy300 c
npegenamm otHocuTenbHon norpewHoctn +1,0 % B AgnanasoHe pacxo-
noB oT 0,03:Quane 80 Quavs W Npegenamm npmBeaeHHOW NOrpeLlHoCTU
11,0 % B pguanasoHe pacxogoB OT 0,002:Quae A0 0,03-Quans, rae
QHaM6:1273 Mg/‘-l.
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1.4. CocTaB

KomnnekT noctaBku pacxoagomepa npueBeaeH B Tabn.2.

Tabnuua 2
HaumeHoBaHue Kon. Mpum.

Pacxogomep 1 MNpumeyaHue 1
KomnneKkT MOHTaXHbI 1 MNpumevaHue 2,3
MacnopTt 1

KomnnekT akcnnyaTauMOHHOW AOKYMEHTaUnn B COCTaBe:

- PyKOBOACTBO Mo 3Kkcnnyatauum u. |, |l MpumeyaHne 4
- UHCTPYKUMA MO MOHTaxXy

NMPNMEYAHUA.

. Tunopa3amep pacxogomMepa v ero ucnonHeHve (cm. pasgen O6osHave-

HWEe UCNOJSTHEHUI) — B COOTBETCTBUMN C KApPTOWN 3akasa.

B komnnekT BXoAsiT: NMpoknagku, kabenbHble HAaKOHEYHWKM, NIOMObI,
NpoBoOJiIOKa NIIOMOMPOBOYHAS, a Takke KOHMYecKMe WTyLepbl U Hakua-
Hble ravku (4ns NULLEBOrO UCMOSHEHWS).

Pacxogomep B pa3HeCEHHOM KOHCTPYKTMBE MOCTaBMSETCA C CUr-
HanbHbIMK Kabenamu anuHon 10 M. Takke OONOMHUTENBLHO MO 3aKka3sy
nocraengetca MmydTa pasbemMHas n ckoba HacTeHHas Anst KpenneHus
BTOPUYHOro npeobpasoBartens.

Kabenu nutaHms n nHTepgencoB NOCTaBAKTCA MO 3akaasy.

[MpucoeguHuTenbHas apmaTtypa Afs MOHTaxa pacxOo4oMepoB Ha
obbekTe nocraengeTca No 3akasdy. B coctaB npucoeanHUTENbHOW ap-
MaTypbl MOTyT BKNtYaTbCs: onaHubl, rabaputHoin nmutatop MMPJ3,
Kpenex, AONOMNHUTENbHbIE NPOKNaaKu.

[lonyctnmoe paBneHue nocTtaBnsgeMon npucoeanHUTESNTbHOW ap-
mMaTtypbl — 2,5 MIla. NocTtaBka npucoeanHUTENbLHOWM apMmaTypbl Ha Aas-
nexnuve 4,0 Mla — no 3akaay.

[Ona nutanua ot cetn 220 B 50 'y MOXeT NOCTaBNATLCH NO 3aKa3y
WCTOYHMK BTOpMYHOro nutanna =24 B (MNpunoxeHue B).

. Pacxogomep gns OUAD noctaBnsieTcss ¢ COOTBETCTBYIOLNUM KOMMSEK-

TOM MPUCOEANHUTENBHOW apmaTypbl U UCTOYHUKOM BTOPWUYHOrO NuTa-
Hua «B3MNET WBIM» WBI1-24.24 ana nutanma ot cetn 220 B 50 Ny,
(pnc.B.3 MpunoxeHnsa B).

4. BkcnnyaTaumMoHHas JOKYMEHTaLUMsA U KapTbl 3aKka3a Ha AaHHoe nsaenve

N Opyryto npoaykumio, Bbinyckaemyo cdupmon «B3JIET», pasmeLlleHbl
Ha canTe no agpecy www.vzljot.ru.

Tam xe pasmelleHa nporpamma «YHuBepcarnbHbIN NPOCMOTPLUMKY,
BKIovaowas B cBon coctaB npunoxeHne «MoHutop B3JIET TOP»
ansa pabotbl ¢ npubopom no nHrepdencam RS-485 n Ethernet.
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1.5. YcTponcteo u paborta
1.5.1. MpnHUMN paboTbl

MpuHUun paboTbl 3NEKTPOMarHUTHONO pacxogomMepa OCHOBaH Ha
N3MEepEeHUN ANeKTPOaBMXKYLLEN CUMbl MHOYKLMU, BO3HMKAOLWEN B 00b-
eMe 3NeKTpornpoBoAALLEN XNOKOCTU, OBUXKYLLENCS B MarHUTHOM rone,
CO31aBaeMOM 3rIeKTPOMarHUTHon cuctemon (puc.1) B cedeHnn kaHana
nepBu4HOro npeobpasosarens pacxoaa.

CueHan
conpomueneHusi

[
|

L lMumaHue
obmMomok
3/1€KmMpo-
MazHuma

Momok >
XKudkocmu 3/C
-¢ UHOYKYUU

[
|

3. — anekmpoo.

Puc.1. Cxema anektpomarHutHoun cuctemsol MrP.

90C wHaykumm E nponopuunoHanbHa cpegHen CKOPOCTU MOTOoKa
XXMAOKOCTW V, pacCTosiHUIO Mexay anektpogamu d (BHyTpeHHeMy Aua-
MeTpy NepBUYHOro npeobpasoBaTens) U MarHUTHOM MHAYKUUN B:

E=k-B-d-v,

roe k — koahmumneHT nponopUnoHanbHOCTH.

[na naHHoOro Tunopasmepa anekTpoMarHUTHOro pacxogomepa B um
d — BennuyMHbl NOCTosHHbIE. 3HayeHne JMC He 3aBUCUT OT Temnepa-
Typbl, BA3KOCTWU, @ Takke MPOBOAMMOCTU XUOKOCTU MPU YCIIOBUKU, YTO
NPOBOANMOCTb HE MeHbLLE yKa3aHHOW B TEXHNUYECKUX XapaKTepPUCTUKaX
pacxogomepa. C ydyetom copmynbl ana S0C mHOYKUMM OOBEMHBbIN
pacxoa Q onpefenseTca cnegylowmmMm obpasom:

Q- e d2 _ n-d
~4.k-B

O6bem xugkoctn V, npome,u,meﬁ yepes [P 3a nHTepsan Bpeme-

HU T, paccunTbiBaeTCcs rno popmyne:
T

V=[Qot,

3HayeHua maccoBoro pacxoga Qm v Macckl M paccunTbiBaOTCA B
COOTBETCTBMN C 3adaHHbIM 3Ha4YeHWeM MINOTHOCTM KOHTPONMPYeMOoM
XNOKOCTU p.
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1.5.2. YcTponcTBO pacxogomepa

1.5.2.1. Pacxogomep COCTOUT U3 NepBUYHOro NnpeobpasoBartens pacxoga anek-
TPOMarHUTHOrO M BTOPUYHOIO WM3MEPUTENbHOro npeobpasoBartensa —
MUKPOMNPOLIECCOPHOro Brioka 3MEeKTPOHWKM C MOAYNeM KOMMyTauuu.
CTpyKkTypHasa cxema pacxogomepa rnokasaHa Ha puc.2.

PACXOOOMEP
. UHaukaTop YHusepc. 8bixo0bl
Bxo0d ynpaseneHus <
> KnaBuatypa >
RS-485 (ModBus) > onTu4yeckas Tokosbll 8bi1x00
—————————— | Ethernet
Monynb Ethernet T - >
::::::Z::: Profibus
Monynb Profibus :4' — T ————-- >
:::::::::: HART
: Mogyns HART |le{—+———————- >

a) 8 eOUHOM KOHCmMpyKmuege

! ]
] BN !

i PACXOOOMEP !

: Bnok anekTpoHuKu 1

: =248 y i

H O EVHueepc. 8bIX00b!

i Bxod ynpaeneHusi KnaBuatypa : :
| - onTuyeckas I .

: RS-485 (Modbus) - 1 TOKOBbILi 8b1X00 >
N e : Ethernet

E | Moaynb Ethernet '<— —t e —————— >
e ! Profibus

! | Moaynk Profibus '<- — e ——— —»
N N e ! HART

i nnea : Moayns HART H— = -—i— ———————— >
! ‘ Mogaynb KoMMyTaLm }4— __________ !

] ]

! s I :

i | nne | —}{ Moayrb KoMMyTaLmu '

] ]

6) 8 pa3HECEHHOM KOHCMpPyKmMuee

Puc.2. CtpyKkTypHas cxema pacxogomepa.
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1.5.2.2.

1.5.2.3.

MNP npeacTtaensetr cobown nonbii MarHUTONPOHMLUAEMbIN LUIMHAP,
CHapY>Xu KOTOPOro pasmeLleHbl 0OMOTKM anekTpomarHutTa. BHyTpeHHAS
NOBEPXHOCTb UMNUHAPA UMEET 3NEKTPON30NALMOHHOE MOKPbITUE.

ﬂ,ﬂﬂ CbEMa USMEPUTESIbHOIO CrHasria B CTeHKax unrnnHapa B ropu-
30HTasIbHOM MIIOCKOCTU OnamMeTparibHO pacnosioXXeHbl ABa 3J1ieKTpoaa,
KOHTaKTupyrouwiune C KOHTpOﬂMpyeMOVI XNOKOCTbIO.

[ns onpeneneHnsa conpoTUBIEHUS KOHTPONMPYEMOW XWOKOCTU B
CTEeHKax UMnuMHgpa B BepTMKarnbHOM MNSIOCKOCTU AnaMeTparnbHO pacno-
NOXeHbl ewe ABa anektpoga (puc.1).

Brok anektpoHukn Bl obecneynBaerT:
nutaHme oébmotok MI1P;

npuem n obpaboTky nameputenbHbix curHanos (OOC nHaykumm n cur-
Hana cornpoTUBIEHUS);

onpeneneHve obbema M Macchbl XUOKOCTU HapacTalolMM UTOroM OT-
AenbHO ANns NpsiMOro 1 obpaTHOro HanpaBreHUsl MOTOKa, a Takke CyMm-
MapHbIX 3Ha4YeHul obbema 1M mMacchl ¢ y4eToM 1 6es yyeTa Hanpasre-
HWS NMOTOKa;

onpepeneHne conpoTnBIiiEHNA XNOKOCTH;

- go3npoBaHmne npengBaputeribHoO 3adaHHOro 3Ha4YeHud obbema unu

MaccCbl XWOKOCTU U B PEXUME «CTapT-CTOM» C KrnaBuaTypbl Unun no
BHeELIHeMY curHany (4epes Bxof yrnpaBreHus);

onpeaeneHne BpeMeHn HapaboTkM HapacTalLWmM UTOroM;

- AnarHocTtuky paboTbl pacxogomepa;

KOHTpONb TemnepaTtypbl BHyTpy B3;

- XpaHeHne yCTaHOBOYHbIX AaHHbIX N NMapaMeTpOoB HAaKOMIIEHUA,

1.5.2.4.

BbIBOJ Ha MHAMKATOP pe3ynbTaToOB U3MEPEHNSA U OUArHOCTUKN, YCTaHO-
BOYHbIX MapameTpoB, a TakKe AOCTYN K HACTPOEYHbIM NapamMeTpam u
NX MOANUKALINIO;

BblBO4 pe3ynbTaToB W3MEPEHUS B BUOE TOKOBOrO, YacTOTHO-
UMMYJSbCHbIX NN TIOTMYECKNX CUTHASOB,

BbIBOA W3MEPUTESIbHOW, ANAarHOCTUYECKOM, YCTAaHOBOYHOM W ApYrom
WHGopMauuM  4Yepeld  nocnegoBaTenbHbli  uMHTEpdenc RS-485
(ModBus), a Takke 4yepes nHTepdenc JONONHUTENBHO YCTaHaBnMBae-
moro moayns Ethernet, Profibus unn HART;

3aLLUMTY apXMBHbIX N YCTAHOBOYHbIX AaHHbIX OT HECAHKLMOHUPOBAHHOIO
Aocrtyna.

Tvn ycTaHaBnMBaemMoro [OOMOMHUTESNIbHOrO Moayns uHTepdenca
(Ethernet, Profibus nnu HART) onpegenseTtcsa npu 3akase.

Pacxogomep B pas3HeCEHHOM KOHCTPYKTMBE CHabXeH MoaynsMu KoM-
MyTaLuuK, Yepes3 KOTOpble C MOMOLLbI0 CUrHanbHbIX Kabenen ocyLlecTs-
naetca cesasb mexay NP3 n BIM.
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1.5.3. YpoBHM fOoCcTyna

1.5.3.1.

1.5.3.2.

B pacxogomepe npeaycMOTpPEHbI TPU YPOBHS 4OCTYNa K YCTAHOBOYHbIM
N KanNnMBPOBOYHbLIM NapamMeTpam.

YpoBHM OOCTyna OTAMYalTCs COCTaBOM WHAMUMPYEMOM Ha Auc-
nnee nHdgopmaumm n nepegasaemomn no nHTepgencam RS-485, Ether-
net, Profibus mnn HART, a Takke BO3MOXHOCTAMMU MO MU3MEHEHUIO
YCTaHOBOYHbIX, KanMOPOBOYHbIX NapameTpoB pacxogomepa u 0bosHa-
yatotcs kak pexxumbl HACTPOUKA, CEPBUC n PABOTA.

HasHa4eHne pexxmMmoB:

HACTPOWKA — pexvm HacTPOWKN 1 NOBEPKK;
CEPBWNC — pexum noaroToBKM K aKcnnyaTaumm;
PABOTA — akcnnyaTauuoHHbIN pexum (pexum nornb3oBaTtens).

Pexxum HACTPOWKA s3apaeTcsi nyTem 3aMblkaHusi Nepemblukon
KOHTakTHOW napbl J1 Ha nnate kommyTauumm (puc.A.9) B3.

Pexumbl CEPBUC 1 PABOTA npu OoTCyTCTBUM NepeMblykn 3aga-
FOTCA COOTBETCTBYIOLIUM NonoxeHnem nepeknodatena SK4.

HanBonbwmnmn BosmoxHocTamn obnaaaet pexvum HACTPOMKA. B
3TOM pexnmMe UHANLUPYITCS BCE napameTpbl M BO3MOXHa Moaudurka-
LM BCEX YCTAHOBOYHbIX NapaMeTpoB. HavMMeHbLWMMN BO3MOXHOCTAMM
obnapgaet pexum PABOTA.

Pexxum PABOTA — 370 pexum akcnnyatauumn pacxogomepa Ha obbek-
Te. B pexume PABOTA nonb3oBatenb MMeeT BO3MOXHOCTb Nnpocmart-
puBaTb:

a) n3amepsiemMble 3Ha4YeHUs NapamMeTpOB;

0) 3HayeHune BpemeHn HapaboTKu.

1.5.3.3.

a)

B pexvme PABOTA nonb3oBatenb MMeeT BO3MOXHOCTb ynpas-
NATb JO3UPOBaHWEM, NpeaBapuTenbHO 3a4aB 3HadeHne obbema nubo
Maccbl 403bl XUAKOCTU, UNN B PEXUME «CTapT-CTON.

Pexxum CEPBUC — aT0 pexxum noaroToBKM pacxogoMepa K akcnnyarta-
uun Ha obbekTe. B gaHHOM pexume OO0CTyn K pefakTUpOBaHUIO ycTa-
HOBOYHbIX NapamMeTPoB 3aLLMLLEH NapOSIEM.

B pexume CEPBUC pononHuMTenbHO (MO OTHOLUEHUIO K PeXumy
PABOTA) BO3MOXHO:

6e3 BBOAA Naponsi — MPoCMaTpuBaTb 3HAYEHUS BCEX YCTAHOBOYHbIX
napamMmeTpoB 1 MmoanduumpoBaTtb 3Ha4yeHne agpeca B cetn Profibus;

6) c BBOAOM naponsi — npocMaTpuBaTb U MOAMMULMPOBATbL 3HAYEHUs na-

pamMeTpOB:

- paboTbl no nHTepdencam RS-485 (ModBus), Ethernet, Profibus, HART;
- BXOZa ynpaBrieH1s1, TOKOBOrO MU YHMBEpPCASIbHbIX BbIXOO0B;

- bunbTpaumm curHana pacxoaa;

- KOHTPONS 3anofIHeHMA TpybonpoBoaa XNOKOCTbIO;

- paboyero avanasoHa M3MepPEHNsT pacxofa U OTCEYEK MO PACXOAy;

- BO3MpPOBaHWs;

- MHOVKauuu.
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Takke BO3MOXHA:
- KanubpoBKa go3aTtopa;

- CMEeHa napond and goctyna K MO,D,I/ICbI/IKaLI,I/IM YCTaHOBO4YHbIX NMNapamMeT-
POB. an BbIlMyCKe N3 nNpon3BoacTBa yCTaHaBIIMBaAETCA Naposib 123.

1.5.3.4. B pexume HACTPOWKA BO3MOXHO npocMaTpuBaTb M moavduLmpo-
BaTb BCE NapameTpbl 6€3 UCKMoYEHUS.

B aTtom pexume npousBoguTcs HacTpounka npubopa B npouecce
NpoOn3BOACTBA U IOCTUPOBKA (KanmbpoBka) Npu NOBEpPKE.

1.5.3.5. Moandukaums YyCTaHOBOYHbIX MapaMeTpoB, [OOCTYMNHbIX B pexume
CEPBWC, He BnusieT Ha MeTPOsiorMyeckne xapakTepucTukn npundopa um
MOXET NPon3BoOANTLCS NPU HEOH6XOANMOCTN Ha OOBLEKTE.

[MapameTpbl HAcTPOMKM M KanMbpOBKM pacxogoMepa B pexummax
CEPBWC 1 PABOTA HenocCTynHsbI.

1.5.4. BHewHune cBA3MN pacxogomepa

1.5.4.1. NuTepdhencol

W [locnepoBartenbHbii MHTEepdenc RS-485 n nntepdenc Ethernet nos-
BONAOT ynpaBnaTb NpMOOpPOM, CUMTbIBaTb U3MEPUTENbHYH, YCTaHO-
BOYHYIO W OUArHOCTMYECKY MHGOpMaUno, mognduumposaTb YCTaHO-
BOYHble napameTpbl. UHTepdenc RS-485 noppepxmBaeT NPOTOKON
ModBus (RTU ModBus n ASCIl ModBus), npuHATLIN B KayecTBe CTaH-
aapTHoro B npubopax ompmbl «B3JTET».

MocnepoBaTenbHbin MHTEpdenc RS-485 obecneunBaeTt cBA3b MO
kabento B rpynne n3 HECKONbKMX abOHEHTOB, OOHUM U3 KOTOPbIX MOXeT
ObITb NEepPCOHarnbHbIN KOMNbIOTEP, NPU ANUHE NHUK cBA3n 0o 1200 m.
Mpu Hanuuum B rpynne npmbopoB pasHbIX Npou3BoauTenen Ans B3a-
MMHOrO COrflacoBaHUs MPOTOKOSIOB OBMeHa MOXeT WUCMorib30BaTbCH
aganTtep ceTteBbix npoTtokonos «B3JIET AC» ACIB-010.

Ckopoctb obmeHa no wuvHTepgency RS-485 (ot 2400 po
115200 bopg), a Takke napamMeTpbl CBA3M yCTaHABNMBAKOTCA Nporpam-
MHO.

B ViuTepdenc Ethernet ncnonbayetcsa ang cBs3n npubopoB B NOKanbHOM
ceTu, a Takke MOXEeT MCMNoNb3oBaTbCA A1 0OMeHa OaHHbIMK Yepes
NHTepHeT mexay npubopamu nokanbHOM CeTU N yaaneHHbIM KOMMbHo-
Tepom (komnbtoTepamn). OBMeEH OCyLLeCTBNSETCS 4Yepe3 W3 Jo-
KanbHOM ceTn, numerwmn cobcteeHHbin (rnobanbHbin) IP-agpec. Mpu
obmeHe JaHHble ynakoBblBalOTCA B CTeK npoTtokonoB Ethernet / IP /
UDP / TFTP / ModBus. NoaaepxmBaeTtcsa Takke npotokon ARP (Ether-
net / ARP), koTtopbin ncnoneadyetca ana onpegeneHns MAC-agpeca
yana no IP-agpecy 3anpoca.

B ViuTepdenic Profibus ncnonbsyetcs ons nogknioyeHns pacxogomMepa K
npombiwneHHon cetn Profibus, a HART-coBmecTuMbIN nHTEpPdEnc — K
HART-ceT npubopoB 1 CYNTbIBAHNA U3MEPUTESIbHON, YCTAHOBOYHOM U
ANarHoCcTn4eckon MHopMaLunu.

16

S E3aeT



B /HTepdenc HART wmncnonbsyetcs Ons CYUMTbIBAHUS U3MEPUTESTbHOWN
nHpopmauum n ynpaesneHns npubopom B SCADA-cuctemax. HART
NPOTOKOJST OCHOBAaH Ha MeToAe nepefayv AaHHbIX C NMOMOLLbH YacToT-
Hon mopynaumm (Frequency Shift Keying, FSK), B cooTtBetctBUM C
KOMMYHUMKaLMOHHbIM cTaHgaptom Bell 202. LUudposas vHpopmaums
nepepaétca vYactotammn 1200 Ny (nornveckas 1) n 2200 Ny (normye-
ckui 0), KOTOpble HakNaAblBalOTCA HA aHaNoroBbIN TOKOBbLIW CUrHan.

YHacToTHO-MOAYNMMPOBAHHLIN CUrHAN SBMSETCA OBYXMONAPHLIM, U
npu NpUMEHEHUN COOTBETCTBYKOLWEN unbTpaumm He BNUSIET Ha OcC-
HOBHOW aHarnoroBbin curHan 4-20 mA. CkopocTb nepeaayvn gaHHbIX Anst
HART cocTtaenset 1,2 kbuT/c.

HART npoTtokon peanuayeT ypoBHM 1, 2 U 7 3TanoHHOMW Moaenu
ISO/OSI-ctaHgapTa. [dononHUTENbHO MNPOTOKOS npegycMmaTpuBaeT
HagcTpouky K yposHio 7 B popme HART Device Description Language.

Pacxogomep ¢ HART-nHTepdencom MoxeT NoaKno4aTbCa K perun-
CTPUPYHOLLIEMY YCTPOUCTBY pasfiMyHbIMU cnocobamu:

- Yyepes yganeHHoe YCTPOMUCTBO CBA3N ¢ 06bekToM, Hanpumep, SIMATIC
ET200M c mogynamu HART;

- 4yeped HART-mogem, ¢ noMoLbo KOTOPOro ycTaHaBnNuMBaeTCs coeau-
HeHue «Touka-Todka» mexgy K mnu paboyen ctaHumen n pacxogo-
MEpPOM;

- Yyepes3 HART-mynbTunnekcopsl.

1.5.4.2. Bxog ynpaBneHus

Bxon ynpaBneHus npegHasHayvyeH Ans 3anycka L4O3MpOBaHUSA
npenBapuUTENbHO 3a4aHHOro 3Ha4YeHus o6bemMa XMAKOCTM UK 3anycka
N OCTaHOBa A03UPOBaHMUS B PEXUME «CTapT-CTON» NO CUrHany ynpas-
neHus.

Cxema uenu BxoAa ynpasfieHus, a Takke napameTpbl ynpaBnsio-
LLiero curHana npueegeHsl B lNpunoxeHuun b.

1.5.4.3. YHuBepcarsbHble BbIXoAabl

Pacxogomep umeeT aBa ranbBaHUYECKM pasBs3aHHbIX YHUBEP-
canbHbIxX Bbixoga Ne1 n Ne2, HasHayeHue BbIXOAOB B passfiIMYHbIX pe-
Xnmax 3afaeTtcs ycTaHoBKamu, npusedeHHbIMM B Tabn.3. Cxema ue-
nen yHMBepcasnbHbIX BXO4OB npuseeHa B NpunoxeHun b.

B MMNynbCHOM M 4acTOTHOM pexmmax BbIXoObl MOFYT MCMOMb30-
BaTbCH ANA BblBOAA pe3ynbTaToOB U3MEpPEeHUs B BUAEe UMMNYbCHOMW MNo-
cnefoBaTenbHOCTM TUNA «MeaHAp» CO CKBaXXHOCTbKO 2 M HOPMUPOBAH-
HbIM BECOM MMMYIbCOoB. [1pefenbHas YyactoTa cnegoBaHUA UMMYNbCOB
2000 Iy,

KoHcTaHTa npeobpasoBaHus Beixoga K, (vmn/n) nnun Ky (Mmn/kr),
onpegensowan BeC MMnynbca, MOXeT yCTaHaBnMBaTbCA B npegenax
ot 0,0001 go 9999. Nins onpepeneHus 3HadveHnsa K, (Kom) ¢ yvyeTom
MaKCcuManbHOro 3HadeHus pacxoga B TpybonpoBoae, roe 6yaet ycra-
HaBNMBATbCS pacxogoMep, a TakkKe YaCTOTHbIX CBOWCTB MPUEMHUKa
UMMNYMbCHOrO CUrHana MOXHO BOCMOSIb30BaTbCS (DOPMYSION:
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Ko [umn/n]<

36-F 18.10%

makc  Qmakc " Tn

roe Quac — MakcUManbHbIN 3KCNMyaTaLMoHHbLIN pacxos B TpyBGonpoBo-
ae, M3u (T/4);
F — MakcMmarbHO AONycTMMas s NPpUeMHKKa YacToTa crefosa-
HUS UMNYNLCOB pacxoaomepa, Mu;

T
’CM:?M — MUHUMalnbHO AonyctuMmad And npunemMHuka OnmTeribHOCTb

MMnNynbCOB pacxogomMepa, McC;

pa, Mc.
Tabnuua 3. HasHayeHMsA yHUBepcanbHbIX BbIXOAOB

T — nepuon cnefoBaHWs UMMYNbCOB Ha BbIXOAE pacxodoMe-

Pexum paboThbl O603HayeHne Ycnosue oopmmpoBaHus curHana /
BbIXo4a Ha gucnree N3MeHeHNA COCTOAHNA Ha BbIXoge
1 2 3
0- (Qm-) Pacxon npu obpaTHOM (OTpuuaTenbHOM) HanpasrieHun
noToka
YacToTHbIN Q+ (Qm+) Pacxoq npu npsaMom (MOMNOXWMTENbHOM) HanpaereHun
noToka
|Ql(Om|) |Pacxon npn nio6om HanpaeneHun notoka
Wmn. ok. n03. OkoHyaHne Habopa 3agaHHOro 3HadeHusa obbema npu
0031pOBaHUK
MMnynbcHbIN V- (M-) Ob6bem (Macca) npu obpaTHOM HaNpaBrieHUN NOTOKa
V+ (M+) O6bem (Macca) npu NPSAMOM HanpaefeHMM NOTOKa
IvI{M]) |O6bem (macca) npu niobom HanpaBneHnn nNoToka
M3meHeHne HanpaBneHns noToka >XMAKOCTM B Tpybo-
HanpaBneHue
nposoae
Q > QHanb |[MpeBbiweHne 3Ha4YeHNSA Quans
Owwnbka JTiobas owmnbka, guarHocTupyemasi pacxogomMepom
Pene posaTtopa|CtapT / ocTaHOB 4031POBaHNSA
MutaHue OTcyTCcTBME CETEBOrO NUTAHUSA

Jlormnyeckun

R BHe anana3

Vl3mepeHHoe 3Ha4YeHne conpoTunBiieHnsa Bblille 3aJaHHO-
ro 3Ha4eHund

MycTtaa Tpy6a

3HayeHne ConpoTUBIEHUS Bbille YCTaHOBEHHOMO NOpo-
TOBOro 3Ha4YeHus AN 3anosIHEHHON TPyObl

Q BHe gnana3s

3HayeHVe pacxoda BHe 3a4aHHOro AnanasoHa

Q < QMuH

Tekyllee 3HayeHne pacxoda MeHbLUE 3HAYEHUST HUXKHEN
rpaHvLUbl 3agaHHoro paboyero guanasoHa

Q > Qmakc

Tekywiee 3HavyeHMe pacxoga borblue 3Ha4YeHNs BEpXHEN
rpaHvLbl 3agaHHOro paboyero guanasoHa

Mo ymonyaHuio nNpu BbiNycke U3 NPOM3BOACTBa ANns Bbixoga Ne1i
yCTaHaBNMBAETCSA YaCTOTHbIN pexum paboTbl 1 3HaveHne Kp, ykasaH-
Hoe B Tabn.4, yto cootBeTcTBYET YacTtoTe okono 1500 Ny npn Quave.

Tabnuua 4

Dy, MM 10 15 20 25 32 40 50 65 80 | 100 | 150 | 200 | 300

Kp, mmn/n |1600| 700 | 400 | 250 | 160 | 100 | 65 40 25 15 7 4 1,7
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¢ B yacTtoTHOM pexume 4yacTtoTa crnegoBaHMsl NPONopUMOHanbHa cpea-
HemMy OObEMHOMY pacxody, WU3MEepeHHOMY B TedeHue npeabiayLimx
80 mc.

Mpu paboTe B yacTOTHOM pexume 3agaeTcsa 3HadeHue Ky, a Takke
3HadveHus napameTpoB MakcumanbHasa yactota (Fmakc) n ABapun-
Hasa yacTtoTa (FaBap).

MakcumanbHasi 4yactoTa — YyacToTa Ha BbIXxoge Npu MakcMmarb-
HOM pacxoge B AaHHOM Tpybonposoge. lNpeBbllweHne Ha Bbixode 3Ha-
YyeHnss MakcuManbHOM YacToTbl JMarHOCTUPYETCS B pacxogomepe Kak
HelwTaTHaa cuUTyauus, T.e. 3aJaHHOe ANSA AaHHOro BbiXxoda 3HayeHue
Ko HEKOPPEKTHO.

ABapuiHaa 4yacTtoTa — 4yacTtoTa CrneaoBaHMs MMMYNbCHOW Mnocre-
posaTenbHocTn (He 6onee 2000 ly), koTopas 6yaeT dopmmnpoBaTbLCS
Ha BbIXO4E B Cnyyae, ecnvm namMepeHHoe 3Ha4YyeHne pacxoga npeBbilla-
eT 3HayeHne Quas AN gaHHoro Dy pacxogomepa. 3agaHHOE 3HaYeHme
ABapuUMHOWN 4acTOTbl AOMKHO ObITb HE MEHbLUE 3a4aHHOro 3Ha4YeHus
MakcumanbHOM 4YacToTbl AN AaHHOro BbIXoA4a.

[na oTknioyeHna pyHKUUM (OpMUPOBaHUSA Ha BbIXO4Ee aBapUNHOMU
4YacToTbl HEOOXOOUMO 3agaTb 3HadYeHne ABapUUHOM YacToTbl, paB-
Hoe 0.

HasHayeHue BbIxoga B 4YaCTOTHOM pexunme 3afdaeTcs yCTaHOBKa-
MW, NpUBEeAEHHbIMU B Tabn.3.

Mpu yctaroske | Q | ( Om |) — pacxoa no moayrnio, umnynbcHas
nocrneaoBaTenbHOCTb C 4acTOTOW crnegoBaHUs, MNPOMNOPLMOHanNbHOM
N3MEepeHHOMY 3Ha4YeHuo pacxoga, OPMUPYETCH Ha Bbixode Npu nto-
Oom HanpaBfieHuMn noTtoka, npu ycrtaHoBke Q+ (Qm+) — TONbKO npwu
NPAMOM HanpasneHun notoka, Q- (Qm-) — Tonbko npu obpaTHOM
HanpaBreHnn.

¢ B vmnynbcHoM pexume paboTbl B TeYeHMe CeKyHAbl Ha BbIxon MOCTY-
naeT nayka MMMNynbCOB, KOJIMYECTBO KOTOPLIX C Y4ETOM Beca UMnyrbca
COOTBETCTBYET 00bEMY, U3MEPEHHOMY 3a NPEAbIAYLLYIO CEKYHAY.

Mpn paboTe B nMNynbCHOM pexume 3agaeTcs 3HadyeHne Kp v ne-
puog umnynscos Tumn.

Mepuog mmnynbcoB TumMn — nepuog cnefoBaHUs UMMNYNbCOB B
nayke; Moxet 6bITb 3agaHo 3Ha4YeHme oT 1 oo 1000 mc.

HasHauyeHne BbIxO4a B UMMYINIbCHOM peXuMMe 3afaeTcsl YCTaHOB-
kamu, npuBeAeHHbIMM B Tabn.3. Mpu yctaHoske |V [ (M |) — o6bem
(macca) nmo moaynto, UMMYMbCbl, KOMMYECTBO KOTOPbLIX MPOMOPLMO-
HanbHO N3MEPEHHOMY 3HaYeHuto obbema (mMacchbl), NOCTynatT Ha Bbl-
xo4 npu ntobom HanpaBneHun NOToKa, Nnpu yctaHoske V+ (M+) — Tonb-
KO nNpu NpssMOM HanpasrneHun notoka u V- (M-) — Tonbko npu obpat-
HOM HarnpaBneHuu.

Mpn yctaHoBke UMN. OK. fo3. (MMNynbC NPU OKOHYaHUN O03UPO-
BaHUS) Ha BbIxo4e pacxogomepa hopmMupyeTcs OAMHOYHbLIA MMMYbC
ANNTENbHOCTbLIO, paBHOM NonosuHe Tumn.
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¢ B nornyeckom pexnme Ha BbiXxoge HallM4yutko cobbITna (VIJ'IVI ero oripe-
OEeNNeHHOMY COCTOFIHI/II-O) COoOTBETCTBYET OANH YPOBEHb 3J1€KTPUYECKOIo
CurHana, a oTCyTCTBuiO cobbITus (I/IJ'II/I MHOMY €ero COCTOFIHMPO) - ,D,pyr0|7|
YpPOBEHb CUTrHAsa.

[MporpaMMHO A58 NIOrMYecKoro pexuma 3agaeTcs 3HadeHue napa-
MeTpa AKT. ypoBeHb, T.e. ypoBeHb curHana (Beicokun vnn Huskun),
COOTBETCTBYIOLMIA HanNnumio CcobbITUSA. JnekTpuyeckue napameTpbl
YpOBHeWN curHana npveefeHs! B MNpunoxeHun b.

HasHa4yeHne BbIxofa B NOMMYECKOM pexume 3afaeTcs yCTaHOBKa-
MU, NpuBeAeHHbIMK B Tabn.3:

- HanpaBneHue — ypoBeHb curHana Ha BbiIxOA4e M3MmeHsieTcs 6e3 3a-
OEPXKM MPU U3BMEHEHMM HaMpaBeHMs NoToka B TpybonpoBoae;

- Q > QHamb — ypoBeHb CUrHana Ha BbIXO4e U3MEHUTCS, eCIM UBMEPEH-
HOe 3HayeHue pacxoga NPeBbICUT 3HaYeHne Quans ANA AaHHoro Dy pac-
Xo4omepa;

- OwKnbKa — ypoBeHb CurHana Ha BbIXOo4e WU3MEHMUTCS! NPy BO3HUKHOBE-
HUKM NOOOK HewTaTHOW CMTyaunn, AnarHoCTUpPyemMon npmbopom;

- Pene po3atopa — ypoBeHb curHana Ha BbiIXO4e MEHSeTCH B MOMEHT
Hayarna u ocTaHoBa npolecca JO3UPOBaHNS;

- MuTaHue — NpM HaNM4YMKM HanNpPsKEHUS NUTaHWUS Ha Bbixoge POPMUPY-
eTCs BbICOKMIN YPOBEHb CUrHana, npu nponagaHun NUTaHUS Hanpsbke-
HWe Ha BbIXOAE OTCYTCTBYET;

- R BHe gmMana3s — ypoBeHb CurHana Ha BbIXo4e M3MEHWUTCH, ecrnv n3me-
pPEHHOE 3HayeHne COMNPOTMBIIEHUSA Bbille HEKOTOPOro 3afaHHOro 3Ha-
YyeHus;

- MycTasa Tpyba — ypoBeHb cuUrHana Ha BbIXO4e U3MEHMUTCS, eCnu 3Have-
HWe CONPOTMBIIEHNS BbILE YCTAHOBMEHHOMO NMOPOroBOro 3Ha4YeHus Ans
3anonHeHHon Tpy6bbl;

- Q BHe Auanas — ypoBeHb cuUrHana Ha BbiXo[le U3MEHSAETCH, ecnu 3Ha-
YyeHue pacxoaa BHe 3a[laHHOro AnanasoHa;

- Q < QMUMH — ypoBeHb CUrHana Ha BbIXo4e U3MEHUTCS, eClM U3MEPEH-
HOe 3HayeHue pacxoda CTaHeT MeHbLUe 3HaYeHne Quu;

- Q > Qmakc — ypoBeHb CUrHana Ha BbIXOA4e U3MEHMUTCS, ECNN U3MEPEH-
Hoe 3HayeHue pacxoda cTaHeT 6onblue 3HaYeHe Quac.

1.5.4.4. TokoBbIl BbIXOA

[anbBaHW4YeCKM pasBsA3aHHbIA TOKOBbIA BbIXO[, pacxogomMepa Mo-
XeT paboTtaTtb B 0gHOM M3 Tpex ananasoHos: (0-5) MA, (0-20) mMA unun
(4-20) MA.

HomuHanbHble cTaTuyeckue XapaKTepucTtukm TOKOBOIo Bbixoda.

Qu = Qup +(Quy — Q)

MaKC I
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Qm = QmHn + (QmBn - QmHn) ’ @ ’

Makc ~ 'MUH
rae Qv (Qm) — M3MepeHHoe 3HadyeHue pacxopa, M3/, n/MuH;(T/u;
Kr/MUH);

Qun (Qmun) — 3afaHHOE 3Ha4YyeHue HWXKHero nopora fno TOKOBOMY
BbIXOZY, COOTBETCTBYIOLLEE lumi, M*/4; N/MUH; (T/4; KI/MUH);

Qen (Qmen) — 3a4aHHOE 3HAYEHUE BEPXHEro mopora Nno TOKOBOMY
BbIXOZY, COOTBETCTBYIOLLEE luaxs, M3/H; N/MUH; (T/4; KI/MUH);

leux — 3HAYEHME BbLIXOAHOIO TOKOBOrO CurHamna, CoOOTBETCTByHLLlee
N3MEepPEHHOMY 3Ha4YeHUIo pacxoaa, MA;

lwac — MAKCUManbHOE 3HadYeHue gmnanasoHa paboTbl TOKOBOrO Bbl-
xoda (5 unu 20), MA;

lwi — MUHUManbHOE 3Ha4YeHue guanasoHa paboTbl TOKOBOIO BbIXO-
Aa (0 unn 4), MA.

I'IporpaMMHo O TOKOBOro BbiXxoaa 3agalTcAa anana3oH pa6OTb| n
3Ha4YeHNA YyCTaBOK, a TakKXe Ha3Ha4dYeHune. an/I yCTaHOBKE Ha3Ha4YeHuA
pacxon, TOK, I'IpOI'IOle,I/IOHaJ'IbeIIZ M3MEpPEHHOMY 3HA4YEeHUKO pacxoaa,
noagaeTcd Ha BbIXon Mnpwu nobom HarnpasJieHN NoTOKa.

Bpemsi ycTaHOBNEHUs curHana Ha TOKOBOM BbIXOAe perynupyetcs
napametpoMm KdumnbTpa, KOTOpLIM MOXET 3ag4aBaTbCs NPOrpaMMHO B
avanasoHe 3HadeHun oT 0 go 39. CooTBETCTBME HEKOTOPbLIX 3HAYEHUN
KdunbTpa 1 BpemeHun yctaHoOBNEHUs npueeaeHsl B Tabn.5.

Tabnuua 5
Kdunbrpa 10 20 30 35 39
Bpems yctaHoBneHus, ¢ 1 3 4 11 22 117

TokoBbIN BbIXxof4 B amanasoHax paboTbl (0-20) mA unn (4-20) MA
MOXeT paboTaTb Ha Harpy3ky conpoTtusneHmem go 1 kOm, B AnanasoHe
(0-5) MA — 0o 2,5 KOMm.

Honyctumasi gnvuHa kabens cBsA3W NO TOKOBOMY BbIXOAY onpefe-
NAeTcst CONPOTUBIEHNEM NIMHUK CBA3M. [pyn 3TOM CyMMa BXOOHOIO CO-
NPOTUBIEHNSI NMPUEMHMKA TOKOBOFO CUrHama v COMpOTMBIIEHUSI NUHUN
CBS13M He [OIMKHA NPEBbILAaTh yKasaHHOro CONPOTMBIIEHUS HAarpys3Kku.

1.5.5. KoHcTpyKUMA

MpoToyHas YacTb pacxogomepa, B 3aBUCMMOCTU OT Tunopasmepa
NGB0 Ha3HaYeHUs!, BLINOMHAETCA B pa3HbIX KOHCTPYKTUBAX:

nog npucoeamHeHue tuna «caHasuy» (Dyl10, Dy15), korga IMNMP ¢ no-
MOLLIbIO LUMNWMEK 3aXnmaeTcs mexay AByMs cdnaHuamu, npuBapeHHbl-
MW K KOHLaMm TpybonpoBoaa B MeCTe Bpe3ki pacxoaomepa;

dnaHuoBaHHou (Dy20-Dy300), korga donanubl IMNMNP kpenarca 6ontamu
K OTBETHbIM donaHuam Tpybonposoga. ®nanubl MNP narotaBnueatotca
no 3akasy un3 ctanun mapku 20 NMbo 13 HepXxaBekLLEN CTanw,
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- nog pe3bboBoe npucoegnHeHune (Dyl15, Dy32, Dy50, Dy80), korga IMrP
C NMOMOLLbIO HaKUOHbIX raek MpPUCTLIKOBbIBAETCS K LWTyLepam, npusa-
PEHHbIM K KOHLaM TpybonpoBoda B MecTe Bpe3ku pacxogomepa.

BHYTpEHHAA NOBEpXHOCTb MPOTOYHOM YacTu dytepyeTca PTopo-
naacToM Unn nNosiMypeTaHoMm.

Ha Topuesble nosepxHocTn MMIMP3 ¢ dyTepoBkon dToponnactom
ANa npefoxpaHeHusl ee B Mpouecce MOHTaXa W JKcnsyatauuu ycrta-
HaBMMBalOTCA 3alUMTHbIE KOSbLa U3 HepXasetwwen ctanu. JuameTpsl
3aWMTHbIX Koney npu ucnonb3oBaHun dnaHues no NOCT 33259 wuc-
nonHeHna B Ha pasneHune 2,5 MIMNa obecneuynBaldT COOCHOCTb BHYT-
peHHero kaHana MNMNP3 n oTBeTHbIX (hbnaHues.

Kpome TOro, Hanuuyme y 3awuTHbIX Koney dpriaHuoBaHHbiX MNP
3a3emMnarLLero nenecrtka, obecneymBaeT NEKTPUYECKUIA KOHTAKT pac-
XO4OMEPOB C N3MEPSIEMON XNOKOCTLIO MPU UX MOHTaXe B NiacTUKOBbIE
(meTannonnacTtukoBble) Tpybonposoabl.

CsapHble coeanHeHuna MNP gna OMAD BbINONHATCA B COOTBET-
ctBun ¢ TpebosaHuamu HIM-104-18. KOHTpOSb CBApHbLIX COeANHEHUN
BbINoOnHseTcs B cootBeTcTBMM ¢ HI-105-18.

OnekTpoapbl, KOHTaAKTUPYIOLME C KOHTPONMPYEMOMW XMAKOCTbIO, B
3aBUCMMOCTU OT Ha3HadyeHus pacxopgomepa (Buaa KOHTPONMPYEMOWn
XXMAOKOCTN) M3roTaBNMBAOTCA U3 PasnMyHbIX MaTtepunanoB. MapkupoBka
c obo3HavyeHneM maTepuana anektpoaos (H — HepxaBetowas cranb,
Ta — TaHTan nnu Ti — TUTaH) HAHOCUTCA Ha LMINHOPUYECKYIO NMOBEpPX-
HOCTb BbICTyNna MPOTOYHOM YacTu pacxogomepa nog npucoeavHeHue
TMNa «CaHABUYY» Unu pnaHua pacxogomepa (Mpunoxexne A).

BTopuyHbI Npeobpa3oBaTenb CooepPXXUT NnaTtbl C 3NEKTPOHHLIMM
KOMMOHEHTaMM, KOMMYTaLMOHHYIO NNaTy, a Takke XUAKoKpUcTannmye-
CKUI MHAMKATOP C NMOACBETKOW 1 ONTUYECKYHO KraBmaTypy.

MeTtannunyeckunin kopnyc 6noka anekTpoHukn Bl nmeet umnuugpum-
YecKkylo opMy W 3aKpblBaeTCA C OBYX CTOPOH HaBUH4YMBAKOLLMMUCH
Kpbiwkamu. NepeaHss Kpblllka MMeeT Npo3pavHylo NUUEBYH NaHensb.
lMog Hen pasmeLLarnTCa XUOKOKPUCTaANNMYECKMN MHONKATOP U Knasua-
Typa, BbINOSIHEHHAsA Ha OCHOBE (POTO3NIEMEHTOB. POTOINEMEHT KHOMKM
KnaBmaTtypbl cpabaTtbiBaeT Mpu MNOAHECEHUM K KHOMKe nanbua pyku
(nnu kakoro-nmbo npegmeTa).

Pacxogomep MOXeT BbIMyCcKaTbCs:

- B eMHOM KOHCTpyKTuBe, korga [P n Bl ckpennatoTcs npy nomoLim
CTOWKM B OAMNH ONOK;

- B pa3HeCceHHOM KOoHcTpykTtuBe, korga lMMP3 n Bl BbinonHeHbl B Buae
oTAenbHbIX 6rnokoB. Bnokn cHabXeHbl MOOYNsSIMU KOMMYyTauWW, KOTO-
pble obecneuMBaloT MNOAKNKYEHME cUrHanbHbix kabenen [MMPJ3-Brl.
Kaxgbin Mmogynb KOMMyTaumMm pasMeLLaeTcs B OTAeNbHOM MeTannmye-
CKOM Kopryce LunuHapuyeckon gopmbl 1 obpasyeT 650K KoMMyTauuu.
Kopnyc BK 3akpbiBaeTcs ¢ ABYX CTOPOH HaBUHYMBAKLWINMUCS KPbILLKa-
MU,
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Koxyx MNP n nonas ctonka, Ha koTtopoun kpenutcs b3 nnu BK BbI-
nosiHeHbl N3 MeTanna. Bo3amoxeH pa3BopoT B3O BOKpyr ocu CTOMKM Ha
90°,180° 1 270° no 4YacoBown cTpenke (Mo 3akasy Npu BbiMycke U3 Npo-
N3BOACTBA).

Mpn HeobxoammocTun (AnNs yaobcTBa CYMTLIBAHUS MOKa3aHUN) UH-
AnKaTop MOXeT yCTaHaBnmMBaTbCA Ha Groke ¢ pas3BopoToM Ha 90° no
4YacoBOW CTperike (Mo 3akasy Npu BbIMycke 13 NPOU3BOACTBA).

Kopnyc B3 B BepxHen YacTu umeeT [Ba YeTblpexrpaHHbIX BbICTY-
na, c repmoBBoAaMn Ansa Kabens nuTaHus U cUrHanbHbIX Kabenen.

Knemma 3alwnTHOro 3asemrieHnss pacxogomepa pacrornoxeHa CHU-
3y Ha kopnyce b3 (BK).
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1.6. MapkupoBka n nnomoéupoBaHue

1.6.1. Ha nuueBon naHenu kopnyca b3 pacxogomepa B eAVMHOM KOHCTPYKTU-
Be YKa3blBalOTCS:

- HaumeHoBaHune nNpuodopa;
- TOBAPHbIN 3HaK PUPMbI-U3rOTOBUTENS;
- 3HaK YyTBEPXXOEHNS TUNa cpeacTsa U3MepeHus.

CBepxy Ha kopnyc B3 3akpennsetca wunbg (puc.3), Ha KOTOPOM
npuseneHbl:

- XapaKTepuUCTUKM pacxogomepa (HanpsbkeHne nuTaHus, MakcumaribHoe
AaBrieHve n TemnepaTtypa KOHTPOSIMPYEMOW XWOKOCTWU, KOO CTeneHu
3aWmThl);

- UCMOJIHEHME pacxoaoMepa;
- 3aBOZCKON HOMEP pacxogomepa.

( HanpspkeHne nnuTaHus..............oee..... =24B;0,7A )
MakcrumanbHOe OaBMEHUE..............eun..... 2,5 MlMa
TemnepaTypa KUOKOCTU.........c.ceveereereennenn, 150°C
CTENEHDB 3ALLUNTBI ..ccvvneieiiieeiieee et ee e e IP67
McnonHeHue -
pacxoaomepa IEIH”[ Bg//ET 3aBOLI.CKOI/1

) HOMep
\E TP 00032 | | Ne 800046 ﬂ/

Puc.3. Bug wunbaa pacxogomepa B eAMHOM KOHCTPYKTUBE.

1.6.2. Ha nuueBon naHenu kopnyca b3 pacxogomepa B pasHECEHHOM KOH-
CTPYKTUBE YKa3blBalOTCS:

- HauMeHoBaHue npmbopa;
- TOBApHbIN 3HaK PUPMbI-U3roTOBUTENS;
- 3HaK YTBEPXOEHUS TUNa cpeacTBa U3MepeHus.

CBepxy Ha kopnyc B3 sakpennsetca wunbg (puc.4), Ha KOTOPOM
YKa3bIBalOTCA:

- XapakTepucTUKn pacxogomepa (HanpsikeHue NUTaHusl, CTeneHb 3alln-
Thl);

- UCMOJHEHME pacxoaoMepa;
- 3aBO/ICKO HOMEp pacxogomepa.

Ha wunbge 6noka kKommyTaumMm BTOPUYHOrO npeobpasoBaTtens
NpUBEAEHbI:

- XapaKTepuUCTUKM pacxogomepa (MakcumarnbHoe pabouyee [OaBreHue,
TemnepaTypa XUAKOCTU U KO CTENEHN 3aluThbl);

- UCMOJHEHME pacxoaoMepa;
- 3aBO/ICKO HOMEp pacxogomepa.
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Hﬁﬂ'ﬂp%}ﬂ(@l—ﬂﬂlﬂ@ MATaHnA .
CTeneHb SAWMATEI .........

n
noomeps |_B0L

PACXONOMEP-CYETUMK SMEKTPOMATHATHBIA

BIIET TSP Bl

=24B; 0,7A
.o [P 67

gﬁgﬁ’ 3aBockomn

\Qr TIP 300K | |

HOMep
Ne 000000 Jg/

a) wune0 Ha 6rioke anekmpoHuku Br1

BINET TOP nnpg

PACXONOMEP-CYETYUK SNEKTPOMAITHUTHEIY
MaKEUMANEHOS MBBNEHUS oooroane ooeraoonaes 20 MIMA
TeMnepaTypa HKUOKOCTH ........ reerenee 180°C

CreneHb SAUMTED .....ceeemeeees IP 67

T3P X004 Ne 000000

6) wune0 Ha 6rioke kommymauuu NP3

peLLeHns Mmoandukaumm KannmbpoBOYHbIX

Puc.4. Bua wumnopgoB pacxonomMepa B pa3HEeCeHHOM KOHCTPYKTUBE.

1.6.3. Nocne noBepkn pacxogomepa nNrnomobupyeTcs KOHTakTHas napa pas-

napamMeTpoB.

1.6.4. lna 3awnTbl OT HECAHKUMOHMPOBAHHOIO AO0CTyrna npu aKcniyartauyuu

MoryT 6bITb ONNoMOMpoBaHblI HaBECHOW NITIOMBON KpbILwKK Kopnyca b3.
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2. ICNOJNIb3OBAHUE MO HA3BHAYEHUIO

21. 3KCI1]1yaTaL|I/IOHHbIe orpaHnyeHus

2.1.1.

2.1.2.

2.1.3.

JKcnnyaTaums pacxogomepa [OOShKHa Mpov3BOAUTLCA B YCIOBUAX
BHELUHUX BO3OENCTBYHOLMX hakTOPOB, He NpeBbillaoLwmx 4oNyCTUMbIX
3Ha4YeHun, OroBOPEHHbIX B N.1.2.3.

Pacxogomep MOXeT ycTaHaBnuBaTbCA B BEPTUKASIbHOM, rOPU3OHTasb-
HOM UNK HaKMoHHOM TpybonpoBoae. Hanuune rpa3eBUKOB UNn crneum-
anbHbIX OUNLTPOB He 0BsI3aTeNbHO.

ToyHasa n HagexHas paboTta pacxogomepa obecnevnBaeTcs Npu Bbl-
nosiHeHnn B mecte yctaHoBku IMNIMP cnegyowmx ycrnosum:

- OTCYTCTBYET CKOMJIEeHNne Bo3ayxa,

- JaBJieHne XNOgKoCTun UCKIKYaeT ra3006pasoBaH|/|e B prGOHpOBOD,e;

2.1.4.

2.1.5.

Ha Bxoade u Bbixoge [P nmerTCAa NPAMONMHENHbIE YyYacTKu Tpybo-
nposoga cooTeBeTcTByloWwen AnuHbl ¢ Dy, paBHeim Dy TIMNP. Ha aTtux
yvyacTkax He OOITKHO OblTb HMKaKUX YCTPOWCTB UMM ANIEMEHTOB, BbI3bl-
BaKOLLNX USMEHEHME CTPYKTYPbI NOTOKA XUAKOCTU;

BeCb BHyTpeHHUn ob6bem kaHana [P B npouecce paboTbl pacxono-
Mepa 3anoSfiHEH XUOKOCTbIO;

HanNpPsKEHHOCTb BHELUHEro MarHMTHOro MOJist MPOMBbILLNIEHHOM YacToTbl
He npeBbiwaeT 400 A/m.

BHUMAHME! 3anpewiaemcsi Ha ecex amanax pabomsi ¢ pac-
X000OMepoM KacambCsi pyKamMu 3J1eKmpodoe, HaxoO0sWuxcs 6o
eHympeHHeM kaHasne [1l1P.

PekomeHngauun no BbIGOpy MecTa yCTaHOBKM U MpaBuiia MOHTaxa
(oemoHTaxa) pacxogomepa, onncaHue Habopa afeMEHTOB apMaTypbl
N3NoXeHbl B [OKyMeHTe «PacxogoMep-CYeTUMK 3SNEKTPOMArHUTHBIN
«B3NET T3P». MHcTpykums no moHTaxy». LUKC.407212.002 VM.

Tun n cocTaB KOHTPONMMPYEMOWM XUAKOCTU (HanmuumMe M KOHLUEHTpauus
B3BeCEWN, MOCTOPOHHUX XUAKOCTEN U T.MN.), PEXUM paboTbl U COCTOSIHME
TpybonpoBoAa He AOMKHbI NPUBOANUTL K MOSIBNIEHUIO OTNOXEHWI, BMK-
AOWMX Ha paboToCnOCOBHOCTL M METPOSIOrMYeckne XapakTepucTUKu
pacxogomepa.

HAns obecneyeHusi pabomocnocobHocmu pacxodomepa 8 cu-
cmeme, ucnonb3yrouwel y20sbHbIU ¢unbmp, Heob6xoo0umMo cre-
dumb 3a e20 UCMPasHOCMbHO.

HeobxoanmocTb 3awMTHOroO 3asemrieHuns npubopa onpenensercs B
cooTBeTCcTBMM C TpeboBaHuamu rnaebl 1.7 «[llpaBun ycTponcrea
3NEeKTPOYyCTaHOBOK» B 3aBMCUMOCTU OT HanpsiKeHWUs NMUTaHust N yCrio-
BUIN pa3mMeLleHus npudopa.
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2.1.6. MonHuesawuTa obbekTa pasmelleHnst npubopa, BbINOMHEHHAs B CO-

2.1.7.

oTBeTCTBUN C «VHCTpyKUMEN NO YCTPOWUCTBY MOJSTHME3ALNTbl 34aHUN,
COOPYXEHUN W MNPOMbILWIIEHHBIX KOMMYyHuKauun» CO153-34.21.122-
2003 (ytBepxgeHHonm [lpukazom MuHaHepro Poccum Ne280 ot
30.06.2003), npegoxpaHseT npubop OT BbIxOAa U3 CTPOS NPU HaNMMyYnu
MOJSTHMEBbIX Pa3psa0B.

TDGGOBaHVIFI K yCnoBudaM 3KcCrjtyatauum u Bbl60py MecCTa MOHTaXxa,
npmBegeHHbIE B HacTosWwemn 3KCI'IJ'I)/8T8LI,I/IOHHOI7I OOKyMeHTauun, y4u-
TbiBalOT Hanbornee TUNUYHbIE BHELLHWE CbaKTOpr, BrnAoLLInEe Ha pa6o-
Ty pacxogomMmepa.

Ha o6bekTe akcnnyaTtaumMm MOryT CyLLECTBOBaTb MM BO3HUKHYTL B
npouecce ero 3aKcnnyatauuMu BHellHWe akTopbl, He noaaatoLmecs
npenBapuTenibHOMY MPOrHO3Y, OLlEHKe UMM NPoBepke M KOTopble Mpo-
N3BoANUTENb HE MO YYeCTb Npu paspaboTke.

B cny4dae npogdsrieHnA noao6bHbIX (baKTOpOB cnegyet yCTpaHuTb UX
WU HaMTU MHOE MECTO aKcnnyartauun, rae OaHHble CbaKTOpr OTCYyT-
CTBYIOT UJTN HE OKa3blBalOT BIIUAHUA Ha pa60Ty n3genuna.

2.2. BbiGop TMnopa3smepa pacxogomepa

2.2.1.

2.2.2.

2.2.3.

Bbibop TMnopasmepa pacxogomepa onpeaensieTcs AnanasoHoM pac-
xoaoB B TpybonpoBoae, rae 6yaet yctaHasnusatbes NP, Ecnu ana-
nas3oH pacxodoB ANsi AaHHOro TpybonpoBoaa yknaabiBaeTcs B guvana-
30H pacxodoB HECKOSbKMX TUMOPAasMepoB pacxogomepa, TO onpene-
NATb HYXHbIA TUNOpa3Mep pekoMeHAyeTCa UCxXoas 13 3agaHHoro npe-
AenbHOro 3Ha4YeHus NOTepb Hanopa.

Ecnu 3HayeHne Dy BbIbpaHHOro TMnopasmepa pacxofoMepa MeHbLue
3HavyeHns Dy TtpybonpoBoaa, Kyaa npeanonaraeTcs ycTaHaBnvBaTb
MNP, To Ana MoHTaxa B TpybonpoBog UCMONb3YHTCA NepexogHble Ko-
Hyca (KOHMy30p 1 anddysop).

OnpenenuTtb ruapasnuyeckue noTepu Harnopa B cucteMe <KoHysop —

MNP — andpdysop>, NpMBegEHHOW Ha PUC.5, MOXHO MO HWXenpuee-
JEeHHOW MeToauKe.

2.2.3.1. AicxogHble gaHHble Ona onpegenenns notepb Hanopa:

- 06bEMHbIN pacxof KMOKOCTU B AaHHOM TpyGonposoge -Q  [MPM];
- Dy nogBogsero Tpy6onposoga -D1  [mwMm];
- Dy MNP -D2  [mMm];
- Dy otBogswero Tpy6onposoaa -D3  [mm];
- YroJ1 KOHYCHOCTW KOHpy30pa -ou [rpag);
- Yrosni KOHycHocTn anddysopa -az [rpag);
- OANWHa NPAMOSIMHENHOrO yyacTKa -1 [MMm].
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1 — KOH@by30p;

2 — MOSTHOMPOXOOHas waposas 3a08uxKa;
3-TP;

4 — Quppy3sop.

Puc.5. Cxema Tpy6onpoBoaa B mecte yctaHoBku [IP.

2.2.3.2. CornacHO W3BECTHOMY MPUHUMNY Cynepno3vuumM CyMmapHble noTepu
Hanopa h, B cucteme <koHysop — MNP — andysop> cknagbiBatoTcs
N3 MECTHbIX NOoTepb Hanopa B KOHAy3ope hus, NPAMONNHENHOM y4acT-
ke (anuHown I) hyz n guddysope hys.
lMoTepn Hanopa B KOHY30pe onpenensaTcsa no rpadpuky puc.6a,
roe vV, — CKOpPOCTb MOTOKa XWAKOCTU B MPAMOSIMHENHOM y4acTke. [pa-
oMK 3aBUCMMOCTU MOTEPbL HAMopa OT CKOPOCTU NOTOKa paccynTaH asis
yrra KOHYCHOCTU KOHApy3opa o = 20°. [1na onpeneneHna ckopocTu no-
TOKa XWOKOCTWU NO 3Ha4yeHnto o6bemHoro pacxoga Q MOXHO BOCMOSb-
30BaTbCA rpadpukom puc.7 nnu opmyron:

Q[M3 /LI] A 103 .

viM/c]=———————
[w/c] 09 7-Di[MMm]

MoTepn Hanopa B NPSMOSIMHEMHOM Yy4acTKe onpeaenatTca Mo
rpacdouky puc.66. Npadumk 3aBUCMMOCTM MOTEPb Hamnopa OT CKOPOCTU
NoTOKa paccyvTaH A5 OTHOLEHWI AIMHbI NPSMOSIMHENHOrO yyacTka K
anametpy 15; 20; 25 n 30.

MoTepwn Hanopa B anddysope onpenenatnTca No rpadouky puc.6s.
'padmk 3aBMCUMOCTM MOTEPb Hanopa OT CKOPOCTM MOTOKa paccyuTaH
AN yrna KoHycHocTu andadysopa az = 20° n oTHOWeHMn HanbonbLuero
AvnameTtpa guddysopa K HanmeHbLemy 2,0; 2,5; 3,5 n 4,0.

MPUMEYAHUE. TlporpammHoe obecnedeHne aOns npoBeAeHUs
YTOYHEHHOro pacyeTa noTepb Harnopa B cucteme <koHdyysop — MNP —
Andpysop> NocTaBseTCcs rno 3akasy.
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a)

h,4, M Bog.CT.
0,4
0,35
0,3 1
0,25
0,2 1
0,15 :
01 4----»
0,05 1 :
0

0)
h,.», M BOA.CT. I/D,
12
10 30
. zz
6 15
4 -
2 4
0 -
12 v, mlc
h,.s, M BOA.CT.
3 - ; ; ; ; ; ; ; - ; D4/D,
T R e v
2 1 1 25
1,5 - 2,0
1 -
0,5 1
0 -
1 12 v, mlc

Puc.6. 'pachmku 3aBucmmocten notepb Hanopa B KOHdy3ope (a), npsimo-
nuHenHoM y4actke (6) u gucpdysope (B).
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Puc.7. Ipacdmk 3aBUCMMOCTU pacxoaa XXUAKOCTU OT CKOPOCTU NOTOKa AnA
pasnuyHbIX 3Ha4yeHun D,.
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2.3. NoaroToBKa K padoTe

2.3.1. Mepbl 6e30nacHOCTM

2.3.1.1. K paboTte ¢ pacxoqomMepoM AonyckaeTcsi nepcoHan, U3yuYmBLUMIA 3KC-
nryaTauuoHHYI0 OKYMEHTaUMIO Ha u3genue.

2.3.1.2. Npun nogrotoBke M3genusi K UCNOMb30BaHUIO M B NpoLiecce aKkcnnyaTa-
UMM JormkHbl cobnogaTtbea «[paBuna TEXHWUYECKOM 3KchiyaTauuu
3NEeKTpoyCcTaHOBOK noTpebutenen» n «MexoTpacnesble npasuna no
oxpaHe Tpyaa ([MpaBuna 6e3onacHOCTWN) Mpu 3KChyaTaunum dNeKkTpo-
YCTaHOBOKY.

2.3.1.3. Npw npoBeaeHun paboT ¢ pacxodoMepoM onacHbIMKU chakTopammn ans
YyernoBeka sIBNSTCS:

- HanpsXeHne nepeMeHHoro Toka ¢ eUCTBYHOLWMM 3HavYeHnem 0o 264 B
yactoTon 50 Iy (Npy MCNONbL30BaHUN BTOPUYHOIO UCTOYHUKA NUTAHUS);

- jaeneHne B Tpybonposoge (4o 4,0 Mla);
- Temnepartypa paboyen xuakoctun (go 150 °C);

- Apyrue ¢akTopbl, CBA3aHHbIE C Npoduniem n cneundunkon obbvekTa, rae
NPOV3BOAUTCH MOHTaX.

2.3.1.4. 3anpewjaeTca ucnonb3oBaTb pacxogoMepbl Npu gaBneHun B Tpybo-
nposoge 6onee 2,5 MlNa (6onee 4,0 MlMNa — gns pacxogoMepos, Bbl-
nycKaembIX Mo 3akasy).

2.3.1.5. B npouecce paboT no MOHTaxy, NyCKOHanagke unn peMoHTY pacxoo-
Mepa 3anpeLlaeTcs:

- NpoM3BOANTb NOAKMIOYEHUS K pPacxodoMepy MMM 3aMeHy anekTpopa-
ANO3NEMEHTOB NPU BKIFOYEHHOM NUTAHWMK;

- AEMOHTaX pacxogomMepa 13 Tpybonposoaa A0 NOSHOr0 CHATUSA AaBsrne-
HWUS Ha yyacTke TpybonpoBoaa, rae Npon3BoasaTCs paboThbl;

- NCNONb30BaTb ANEKTPONPUBOPLI N 3NEKTPOMHCTPYMEHTbLI 6e3 NoaKIto-
YEeHUs NX KOPMYCOB K MarnucTpanu 3awmuTHOro 3a3emseHmns, a Takke mc-
nonb30oBaTb NepeyYncrnieHHble YCTPONCTBa B HEUCNPABHOM COCTOSIHUMN.

2.3.2. pwn BBOAE B 3KCNyaTaumo pacxogoMmepa gOMmKHO ObiTb NPOBEPEHO:

- COOTBETCTBME HanpasrieHnsa ctpernkm Ha kopnyce MNP HanpaBneHuto
NOTOKa XXMAKOCTU B Tpy6ONpoBOAE;

- COOTBETCTBME [ANVH MPSAMOMUHENHBbIX Y4acTKOB Ha BXOA4e W Bbixoae
pacxoaomepa;

- MPaBUNBbHOCTb MOAKMYEHNST pacxogoMepa U B3anUMOOEWNCTBYIOLLETO
obopyaoBaHNsa B COOTBETCTBUN C BbIOPAHHON CXEMO;

- NPaBUIbHOCTb 3aaHHbIX PEXMMOB paboThl BbIXOO4OB pacxodoMepa;

- COOTBETCTBME HaMPSKEHUS NUTaAHWUS 3a4aHHbIM TEXHUYECKUM XapaKTe-
pUCTMKaM.
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2.3.3. Pacxo,u,omep npu nepsoM BKITHOYEHUWN WUITKA NOCJie OJNUTESIbHOro nepe-
pbiBa B pa60Te roToB K 3KCrIyatauunn nocne:

- MOSIHOro npekpalleHnss ANHaMUYEeCKNX rmapaBnM4ecKknx npoLeccoB B
TpybonpoBoae, CBA3aHHbLIX C UBMEHEHMEM CKOPOCTU U pacxoa Xuako-
CTU (NpW OMOPOXHEHUM UK 3anorHeHun TpybonpoBoaa, peryrmpoBke
pacxoga v T.n.);

- 30-mMnHyTHOM NpombiBkmM MNP noTokom xmnakocTw;

- 30-MMHYTHOro Nporpesa pacxogomMepa.

2.3.4. Nepen BBOOAOM B aKcnnyartaumio Heobxogmmo ornnombuposaTtb pacxo-
aomep 1 3agswxkn 6annaca (Npy ero Hanuyum).

32

p 7



3. TEXHWYECKOE OBCITYXUBAHUE

3.1. MpoBepKa TeXHNYECKOro COCTOAHUA

3.1.1.

3.1.2.

3.1.3.

BBeaeHHbIN B JKCnyataunko pacxogomMep pekomMmeHayeTcd noasepratb
nepnoanyeckomy oCMOTPY C LEeSIbo KOHTPOA!

paboToCnocoGHOCTU pacxoaoMepa;

cObnoAeHNs YCNoBUIA SKCMyaTaumu;

HanUuns HaNPSHKEHUS NUTAHUS;

OTCYTCTBMSA BHELUHMX MOBPEXAEHWUI COCTaBHbIX YacTei pacxoaomepa;
HageXHOCTU 3NEeKTPUYECKUX U MEXAHNYECKUX COeQUHEHUIA.

MeproanyYHOCTb OCMOTPa 3aBUCUT OT YCMOBMI 3KCMyaTaumun, HO
He [oMmKHa ObITb pexe 0AHOro pasa B [Be Heaenw.

HecobntogeHne ycnoBui aKkcnsyaTaumm pacxogomepa B COOTBETCTBUN
C pasgenom 1.2.3 MOXeT NPUBECTU K ero 0TKasy Unv NpeBbILLIEHNIO 0-
NMyCTMMOIO YPOBHS MOrPELUHOCTN N3MEPEHUN.

BHelwHWe noBpexaeHust Takke MOryT MPUBECTU K MPEeBbILIEHUIO
AONYCTUMOIrO YPOBHSI MOrPELUHOCTU u3MepeHuin. [Mpu  nosiBnexHum
BHELUHUX NMOBPEXAEeHUI n3aenus unu kabens nutaHus, cBA3N Heobxo-
AVMO 006paTUTLCA B CEPBUCHbLIN LIEHTP UMW perMoHansHoe npeacraBu-
TENbCTBO ANS OnpeaeneHnst BO3MOXHOCTM ero AanbHewnLwen akcnya-
Tauuu.

B npouecce akcnnyataumm pacxogoMepa He pexe ogHOro pasa B rof,
HeobXxoAMMO NMPOBOAUTL NPOMPUNAKTUYECKMIA OCMOTP BHYTPEHHErO Ka-
Hana MNP Ha Hanunuue 3arpsi3HEHUn U/unu oTNoXeHun. [JonyckaeTtca
Hanu4ymne nerkoro HaneTa, KOTOPbIA JOIPKEH CHUMATBLCSA C MOMOLLbLIO YK-
CTON MSATKOMN BETOLLN, CMOYEHHOW B BOAE.

Mpyn HanuuMn 3arpss3HEHNn N/MNK OTNOXEHUN Apyroro Buga nuoéo
X CYLLECTBEHHOW TOMWMHbI HeobXxoauMO NPOU3BECTU OYUCTKY MNO-
BepxHocTu NINP n oTnpaBnTb pacxogoMep Ha BHEOYEpPeaHYO MOBEPKY.

OumnCTKY OTIOXKEHWUA B 3TOM Clyyae PeKoMeHAyeTcsl MpoBOAUTb
cpasy e nocrie U3BneYeHuss pacxogomepa ns Tpybonposoaa ¢ nomo-
LblO BOAbI, YNCTOM BETOLM U HeabpasnBHbIX MOKOLLMX CPeaCTB.

. Mpw oTnpaBKke pacxogoMepa Ha MOBEPKY MMM B PEMOHT HEOBXOAMMO

nocrne geMoHTaxa OYUCTUTb BHYTPeHHun kaHan MNP ot oTnoxeHun,
obpasoBaBLUMXCSA B NPOLECCE IKCnyaTaumm, a Takke OT OCTaTKOB pa-
bouen xmgkoctn. Ocmamku azpeccueHol XUOKocmu OOJDKHbI
6bImb Helimpaslu308aHhbl.

Mpy MOHTaxe U OEMOHTaxe pacxogoMepa HeobGXoaMMO PyKOBOA-
CTBOBAaTbCS MHCTPYKLMEN MO MOHTaXy pacxogomMepa.

OTnpaBka pacxogomMmepa Ans npoBeAeHus NoBepkn, MMbo pemoHTa
AOMMKHa MpOU3BOAMTLCA C MacnopToMm pacxogjomepa. B conpoBoau-
TenbHbIX OOKYMEHTax HeOoOXOAMMO yKasblBaTb MOYTOBLIE PEKBU3UTHI,
TenedoH 1 gakc oTnpaBuTens, a Takke cnocob n agpec obpatHom go-
CTaBKM.
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3.2. NMoBepka

Pacxogomep-cyeTunk anektpoMarHutHein «B3JIET TOP» npoxo-
ONT NEePBUYHYIO MOBEPKY NPWU BbiMycke M3 NPOM3BOACTBA M MNOcne pe-
MOHTa, Nnepnoanveckme — B npoLecce aKcnayaTaumu.

MexxnoBepoyHbIn UHTEepBan — 4 roga.

[MoBepka pacxogomepa NPOU3BOAUTCA B COOTBETCTBMM C pasge-
nom «MeToamka noBepkM» LOKYMeHTa «PacxoqoMep-CYeTuMK anek-
TpomarHuTHbin  «B3JIET TOP». PykoBoacTBO no  akcnnyatauuu.
YacTtb lI». LUKCO.407212.002 P31.
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4. YNNAKOBKA, XPAHEHUE U TPAHCIOPTUPO-
BAHUE

4.1. Pacxogomep «B3JIET TOP» ynakoBbiBaeTCA B UHAUBUAOYASbHYKO Tapy
kateropumn KY-2 no NOCT 23170 (kopobKy M3 roopmpoOBaHHOro KapTo-
Ha NMbo gepeBsHHbBIN ALLKK).

an/ICOG,D,I/IHI/ITeJ'IbHaFI apmMmartypa nocrtaBsfideTCcd B oTAenbHON Tape
POCChLINbIO NI B c6ope Ha OAUH U HECKOJ1bKO KOMIMJ1EKTOB.

4.2. XpaHeHne pacxogomMepa OOMKHO OCYLLECTBASATLCS B YNaKOBKE U3roTo-
BUTENS B CyXOM OTansiMBaeMoM NMOMELLEHUN B COOTBETCTBUU C Tpebo-
BaHuaMu rpynnbl 1 no FOCT 15150. B nomelleHnn ans xpaHeHus He
AOMMKHO ObITb TOKONPOBOASLWEN MbifiKM, NApPOB KUCIOT U LUENoYen, a
TakKe rasoB, BbI3bIBaKOLLMX KOPPO3UIO N paspyLLaOLLNX N30ASLNIO.

Pacxo,qomep HE Tpe6yeT cneunarnbHOro TexHM4ecKkoro O6CJ'Iy>KVIBa-
HUA NpU XpaHeHUW.

4.3. PacxoaoMepbl MOTYT TPaHCMNOPTUPOBaTbCA aBTOMOBUIbHBLIM, PEYHbIM,
XENe3HOAOPOXHbIM M aBUaLMOHHLIM (KpOME HerepmMeTU3NpoBaHHbIX
OTCEKOB) TPaHCMOPTOM MNpu cobnoaeHUN CneayroLLIMX YCIOBUIA:

- TpPaHCNOPTUPOBKA OCYLLECTBAETCSA B 3aBOACKOWN Tape;

- OTCYTCTBYET NpPsAMOE BO3AENCTBME BNaru;

- Temnepartypa He BbIXoauT 3a npeaensl oT MuHyc 40 go 50 °C;
- BNaXHOCTb He npeBbiwaeT 95 % npu TemnepaTtype o 35 °C;

- Bubpauusa B ananasoHe ot 10 go 500 Ny ¢ amnnutygon go 0,35 mm unum
yckopeHueM 10 49 m/c?;

- yaapbl CO 3Ha4YeHMEM MUKOBOro YCKopeHusi Ao 98 m/c?;

- YNOXeHHble B TpaHCnopTe u3genus 3akpenneHsl Bo usbexaHve nage-
HUS N coydapeHun.

5. YTUIIN3ALUUA

Pacxogomepsbl «B3JIET TOP» He cogepxaT BELLECTB N KOMMOHEH-
TOB, NPeACTaBNALWMNX ONACHOCTb AN 340POBbS MOOEN U OKpYXKato-
LLlen cpeabl B NPOLIECCE U NOCME OKOHYaHUS cpoka cnyObl. YTununsa-
LUMs pacxogomMepa OCyLWecTBNsAeTcss OTAenbHO Mo rpynnaMm martepua-
N0B: NSIACTMACCOBbLIE U PE3NHOBbLIE 3NIEMEHTbI, NNaTbl C 3NIEKTPOHHbLIMMA
KOMMOHEHTaMKN, MeTanfM4Yeckne 3EMEHTbl Koprnyca U KpenexHble
3neMeHTbl. B KOHCTPYKTMBE NPOTOYHOM YacTu pacxogomepa MUCMNosbay-
eTca proponnact-4, KOTOpbIA ANs yTUNM3aumm JOMmkeH ObiTb caoaH B
COOTBETCTBYHOLLYK OpraHu3aumio.
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NMPUNOXEHUE A. Bua coctaBHbIX YacTen pacxogomepa

| 170* - 172

B3JIET T3P
PACXOJOMEP-CHETUMK
€ anExTPoMATHATHbIH

145*

* - CnpaBO4HbIN pasmep

1 — 6510K 31EKMPOHUKU; 2 — UHOUKamop; 3 — KHOMKU ornmu4eckol Ka-
guamypbl; 4 — MeCmo MapKuposKU Mamepuara 3nekmpodos; 5 — 3a-
wumdoe Konbuyo; 6 — nepsu4yHbil npeobpazosamesib pacxoda;
7 — Knemma 3a3emreHusi; 8 — eepmoegod; 9 — asiekmpookl.

Dy, MM D*, MM D1*, MM L1%, MM H*, Mm Macca, ne
' ’ ’ (c konbuamu) ’ bonee, Kr
10 34 61 93 240 3,4
15 39 61 93 240 3,5

Puc.A.1. Bug pacxopomepa Dy10, Dy15 (B eanHom koHcTpykTmBe, IMNMIMP nog,
npucoeuMHeHne Tuna «CIHABUYY», C 3aLLMTHLIMUK KOSbLamm).
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170*

B3JIET TOP

PACXOAOMEP-CHETYUK
@ JNEKTPOMATHUTHBI @

~O

on

Q¥

172*

145*

L1*

* - cnpaBO4HbLIN pa3mep

1 — 6510k 371IeKMPOHUKU; 2 — UHOUKamop, 3 — KHOMKU onmu4yeckou
Knasuamypbl;, 4 — MeCmo MapKupoeku Mamepuarsna 3571ekmpodos; 5 — 3a-
wumHoe KonbUo; 6 — nepsuyHbll npeobpasosamesb pacxoda; 7 — 8UHM
KpersieHusi 3a3emrsrowe2o rnpoeodHuUka; 8 — 2epmoesold; 9 — arekmpo-
Obl; 10 — ecriomoeamerbHas oropa; 11 — anemeHm KpernneHus 3auum-
HO20 Kosibya, obecriequsarowuli asiekmpu4yeckuli KOHmMakm Kopryca pac-

xodomepa ¢ paboyel XUOKOCMbIO.

Macca
. . L*, MM L1*, Mm . ’
Dy, Mmm D*, mm D1*, Mmm (6e3 korew) |(c konbLamu) H*, Mm He Gi?ee,
20 50 100 142 150 270 5,6
25 58 110 192 200 280 6,2
32 65 130 192 200 290 7,7
40 75 140 192 200 300 8,6

Puc.A.2. Bug pacxogomepa Dy20-40 (B eanHom koHCTpykTMBE, MNP dnaHyo-
BaHHbIN, C 3aLLMTHLIMK KOSbLAMM).
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170* 179+ |

B3NET T3P

PACXO[IOMEP-CHETHUK
@ BNEKTPOMATHUTHBIN @

8 8
¥ 145+
7 O[O~ 2
: v
5 3
]
\
q < b| D D1

* - CNpaBO4HbIN pasmep

1 — 6510k 371IeKMPOHUKU; 2 — UHOUKamop, 3 — KHOMKU Oonmu4yeckou
Knasuamypbl;, 4 — MeCmo MapKupoeKku Mamepuarsna 31ekmpodos; 5 — 3a-
wumHoe KonbUo; 6 — nepsuyHbIl npeobpasosamersb pacxoda; 7 — 8UHM
KperneHusi 3a3emrsroueao rnpoeodHuka; 8 — 2epmoesold; 9 — ariekmpo-
Obl; 10 — ecnnomocamerbHas onopa; 11 — anemMeHm KpernneHus 3auwum-
HO20 Kosibya, obecriequsarowuli asiekmpu4yecKkuli KOHmMakm Kopryca pac-
xodomepa ¢ paboyel XUOKOCMbIO.

Dy, Mm D*, Mm D1*, Mm L*, Mm L1%, Mm H*, Mm Macca,
(6e3 koneu) |(c konbUamm) He Bonee, Kr

50 87 155 192 200 315 10,1
65 109 175 192 200 325 11,5
80 120 190 192 200 340 13,6
100 149 225 242 250 370 19,7
150 202 290 262 270 430 33,2
200 258 358 322 340 493 52

300 362 475 482 500 607 98

Puc.A.3. Bug pacxogomepa Dy50-300 (B eanHom kKoHcTpykTuse, IMMP dnaHuo-
BaHHbIW, C 3aLLUMTHBIMU KOMbLAMM).
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170* 172*

B3JNET T3P

PACXOAOMEP-CYETUMK
@ INEKTPOMATHUTHbIA @

145*%

~O

106*

* - cnpaBO4HbLIN pa3mep

1 — 6510k 371IeKMPOHUKU; 2 — UHOUKamop, 3 — KHOMKU Oonmu4eckou
Knasuamypbl;, 4 — nepsu4yHbIl npeobpasosamersib pacxoda; 5 — wmyuep
pesbbosol; 6 — ealika wnuuyeeas (HakuOHas)™; 7 — KOMAbUO Yr/I0OMHU-
mersbHoe™ ; 8 — wmyuyep omeemHbIl KOHUYECKUU™ ; 9 — BUHM KpenneHus
3a3emrisrouw,eao nposodHuka; 10 — eepmogeod; 11 — aniekmpookl.

** - N3 KOMMJIEKTa MOHTaXHbIX YacTen

Macca,
Dy, mm D*, mm L*, MM L1*, Mmm H*, Mm He Gonee,
Kr
15 21 141 171 245 3,80
32 37 186 224 275 7,60
40 43 188 228 283 8,10
50 55 222 266 285 11,0
80 87 262 322 320 14,5

Puc.A.4. Bug pacxogomepa nuweBOoro UCNONHeHUA (B eAMHOM KOHCTPYKTU-
Be, pe3bboBoe npucoeanHenune MIP).
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1 — 610k KOMMymauyuu; 2 — nep8u4HbIl npeobpazoeamersb pacxooda.

Dy, Mmm D*, MM D1*, mm L1*, Mm H*, Mmm Macca, He
' ’ ’ (c konbLamm) ’ bonee, Kr
10 34 61 93 214 2,6
15 39 61 93 214 2,7

Puc.A.5. Bup MNMMNP3 pacxogomepa Dy10, Dy15 (B pasHeCceHHOM KOHCTPYKTUBE,

S E3aeT

40

MIP nog npucoeguHeHne Tuna «C3HABUYY, C 3aLUTHLIMU KOMbLiaMK).
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1 — 6510k KOMMymauyuu; 2 — nep8u4HbIl npeobpazoeamersb pacxooda.

Dy, Mm D*, Mm D1*, Mmm (6eL3*’|<:)AnMeu) (c II(_C;];I’:EI,AaMMM) H*, Mm Hgﬂgéfl:e,
20 50 100 142 150 244 4,8
25 58 110 192 200 254 5,4
32 65 130 192 200 264 6,9
40 75 140 192 200 274 7,8
50 87 155 192 200 289 9,3
65 109 175 192 200 299 10,7
80 120 190 192 200 314 12,8
100 149 225 242 250 344 18,9
150 202 290 262 270 404 32,4
200 258 358 322 340 467 51,2
300 362 475 482 500 581 97,2

Puc.A.6. Bug MNIMNP3 pacxogomepa Dy20-300 (B pa3HECEHHOM KOHCTPYKTUBE,
MMP cnaHuoBaHHbBIN, C 3aWMTHBIMIU KOSbLAMN).
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1 — 610k KOMMymauyuu; 2 — nep8u4HbIl npeobpazoeamersb pacxooda.

Macca,
Dy, Mmm D*, mm L*, MM L1*, mm H*, Mm He Gonee,

Kr
15 21 141 171 219 3
32 37 186 224 249 6,8
40 43 188 228 257 7,3
50 55 222 266 259 10,2
80 87 262 322 294 13,7

Puc.A.7. Bug MNMMNP3 pacxogomepa NULLEBOro UCNOJTHEHUA (B pa3HECEHHOM
KOHCTPYKTUBE, pe3bboBoe npucoeanHernune MIP).
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1 — 6510K ar1ieKmpoHUKU,; 2 — 6510K KOMMymauuu.

Puc.A.8. Bug BTopu4yHoro npeobpasoBarens pacxogomepa B pa3HeCeHHOM

KOHCTPYKTUBe.
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Pa6oma 1A SK3 SK2 SK1 - o+
A n A n A n
Ska D [ [ [
£ &= co||co| (oo
Cepeuc [T
5 5 3 Bbix00-2 Bbixod-1 KHonka
R$45 1 1ololo olo|o|ofo|o

]

XT3

DIR -

O|Oo| X1

DIR+

TSOUT-
BUTTON »<

-24B+

Mumarue

FU1 — npedoxpaHumernb 1 A rno uenu =24 B;

J1 — KoHmMaKkmHas napa paspeweHusi Moougukayuu Kanubpo8oYHbIX napa-
Mempos;

SK1 — nepeknodamernb ycmaHO8KU pexuma pabomsl 8xoda yrpaesieHus;

SK2 — nepeknoyamerib ycmaHO8KU pexuma pabombl OKOHEYHO20 Kackalda
yHuUsepcarsbHo20 8bixoda Ne1;

SK3 — nepeknoyamerb ycmaHO8KU pexuma pabombl OKOHEYHO20 Kackalda
yHuUsepcarsibHo20 8bixoda Ne2;

SK4 — nepeknoyamersns pexumos CEPBUC - PABOTA;

XT1 — knemmMHasi kornooka nodkroYeHUs kaberns numaHusi =24B;

XT2 — kneMMHasi Korilooka mMoKo8020 8bIx00a;

XT3 — knemmMmHasi korioOka uHmepcgbetica RS-485;

XT4 — knemmHasi kosio0Kka exo0a yrpaesreHus;

XT5 — knemmHasi KorioOka yHUgepcarsbHo20 ebixoda Ne1;

XT6 — knemmHasi Kosio0Ka yHUgepcasibHO20 8bixo0a Ne2;

XS2 — KknemMmHasi koroOka rnooknodeHus modynel Ethernet, Profibus usmu
HART.

Puc.A.9. Bug kommyTaumoHHomn nnatbl B3.
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1 — c8emoduodbl; 2 — KOHmMaKkmHasi KosioOka Orisi NoOK/IroYeHUs1 kabesns uH-
mepgbetica Ethernet; 3 — mexHonoau4eckul pasbem.

Puc.A.10. Bug moaynsa Ethernet (ycTaHOBNEH Ha KOMMYTaLMOHHYO NnaTy).

Kabenb wuHTepdenca Ethernet moxeT cHabxaTbCs pa3bemMom
RJ45, nogkntovaemMbiM K CETU NN NEPCOHaNbHOMY KOMMbIOTEPY.

B MapkupoBka KOMMY-
TaUNOHHbIX 3M1eMEHTOB
pasbema RJ45

1 8
KoHTakTbl
Pasbem RJ45

W Tabnuua koMmyTa- Llent Eg;';aﬂ';;
unKn curHanos B kabene MoynS noaKNioMeHue noaknto4eHne K
Ethernet npu nogknto- Ethernet K ceTU nepcoHanbHoMy
YeHWM K CeTn 1 nepco- KOMMNbIOTEPY
HanbHOMY KOMMbOTEpY TX+ 1 1 3

TX- 2 2 6

RX+ 3 3 1

RX- 4 6 2
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1 — ceemoduodsl; 2 — nepekroyamersis mepMuHamopa, 3 — KOHmakmHasi
konodka 0nisi NoOKo4YeHUs kabens uHmepgpelica Profibus; 4 — mexHonoau-
Yyeckuli pa3bem.

Puc.A.11. Bug moaynsa Profibus (ycTaHOBMNEH Ha KOMMYTaLWOHHYIO NnaTy).
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SA1l — nepeknoyamerb ucmoyHuka numanusi modyns HART; XP2 — mexHo-
nioeuveckuli pasdbem; XT1 — KOHmMakmHasi Korio0ka Ansi nodKro4YeHUs1 kabess
uHmepgetica HART.

Puc.A.12. Bug moaynsa HART (yCTaHOBMEH HA KOMMYTaALMOHHYIO nNnaTy).

B Tabnuua cooTBeT-
CTBUS MOMIOXEHUSA ne-
pekntoyatensa SA1 un
curHanoB B kabene
HART npwu nogkntove-
HUM K ceTn

SAL XT1
1 2 3
EXTERNAL (1-2) | LOOP PWR PREF NC
INTERNAL (3-2) NC PREF LOOP GND
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3KPAH1

KOHTAKT3
KOHTAKT2
3KPAH2
KOHTAKT1

a) bniok kommymauuu NP3 (kpbiwkKa cHama);

CHVd)E
ZDIVLIHON

THVd)E
TLIVLHON
ELIVLIHON

O
@]
@]

O
O

a) briok kommymauuu BI (Kpbiwka cHIma).

Puc.A.13. Bug 6nokoB KOMMyTaLMm pacxogomepa B pa3HeCEeHHOM KOHCTPYK-
TUBe.
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NMPUNOXEHUE B. Cxembl BbIXOO4OB U BXoAa

b.1. YHuBepcanbHble BbIXOAbI

[na obecnevyeHnss CONpsiKEHUsT C pasfnnYHbIMKU TMNaMKU MPUEMHN-
KOB OKOHe4YHble Kackaabl BbixogoB b3 (puc.b.1) moryt pabortatb kak
npu NUTaHMM OT BHYTPEHHEro pas3BA3aHHOINO WUCTOYHMKA NUTaHUa (ak-
TUBHbIA PEXWUM), TaK U OT BHELUHEro MCTOYHUKA NMUTaHUA (NacCUBHbLIN
pexum). Tunosasi nocTaBka — NACCUBHBLIN PeXUM paboTbl OKOHEYHbIX
KackaaoB.

SK2
+3.3V (SK3) GND
1| _~ |4
I I
ON 100
330
100
1 4 (DIR+)
V==
—
1k TSOUT-
—| I © ©
(DIR-)

Puc.b.1. Cxema OKOHe4YHOro Kackaga yHMBepcasribHbIX BbIXOAO0B.

B akTMBHOM pexume HanpshkeHue Ha BbiXoAe Npu OTCYTCTBUM UM-
nynbca, a Takke COOTBETCTBYylLlee YypOBHIO BbICOKUI B nornvyeckom
pexume MoxeT 6biTb oT 4,5 oo 5,0 B. lNpu Hanuuuu nmnynsca 1 npm
ypoBHe HU3KMK B NOrMYECKOM pexmnme — HanpshkeHue Ha BbIxode He
bonee 0,5 B. PaboTta Bbixoga B aKkTMBHOM pEXUME AOMyCcKaeTcs Ha
Harpysky ¢ conpotmsrieHMemMm He meHee 1 KOMm.

MogknioyeHne okoHevyHoro kackaga Bbixoga Nel (Bbixoga Ne2) k
BHYTPEHHEMY MCTOYHWKY MUTaHusA + 5 B ocywecTBNAeTcs C NOMOLLbIO
nepekntoyatensa SK2 (SK3) Ha komMyTaLuMOHHOW nnaTe.

B naccuBHOM pexunme Aonyckaetcsl nNMTaHWe OT BHELUHEro UCTOou-
HUKa HanpskeHnem rnoctosiHHoro Toka o 30 B, gonyctumoe 3HayeHue
KOMMYTMPYEMOro ToKa Harpy3ku He 6onee 200 MA.

[nnHa nnuHuUM cBa3n gna yHmBepcarsbHbiX Bbixogos — o 300 m.
B ckobkax ykasaHbl 0603Ha4YeHus curHanos Bxoga Ne2.
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B.2. TokoBbI BbIXOA,

TokoBbIi BbiIxog B3 B gnanasonax pabotbl (0-20) MA unu
(4-20) mA moxeT paboTaTb Ha Harpysky conpotmrneHnem o 1 kOwm, B
AnanasoHe (0-5) MA — go 2,5 kOwm.

D,onycmma;l AnvHa kabens cBaA3M Mo TOKOBOMY BbIXoAy onpene-
J1IAeTCA CconpoTmuBreHnemM JNIMHNN CBA3N. I'Ip|/| 3TOM CyMMa BXOOHOro co-
NPOTUBNEHNA TPUEeMHUKa TOKOBOIo CUrHasia m cornpoTtmBieHna nmHnm
CBA3UN He O0J1KHa npeBbillaTb YKa3aHHOINo ConpoTuBIeHNA Harpy3ku.

MnTaHne TOKOBOrO BbIXO4A ocywiecTtBndeTcAa OT ralibBaHNM4YeCKu
pPa3BA3aHHOIro NCTOYHNKA BTOPUYHOIO NUTAHNUA pacxogomepa.

XT2

K npuemMHuky
MmOoK08020 cuzHarna

1 I+ —>}
2 I- —>

Puc.b.2. Pazbem XT2 TOKOBOro Bbixofaa pacxogomepa.

B.3. Bxog ynpasneHus
Cxema Bxoga ynpasrieHus npusegeHa Ha puc.b.3.

raay SKI  onp GND
: 1 4
|
ON 330
330
330
— BUTTON
|
4 1
(J=)&x ¥
3 2 GND

Puc.b.3. Cxema BXOogHOro Kackaga pacxogomepa.

Mpn HaxoxaeHun nepekntodaTtens SK1 B nonoxexnnn «OFF» (nac-
CMBHbIN PEeXnM) B Ka4yecTBe ynpaBrfsoLEero curHana Ha Bxog B Lenb
BUTTON-GND gomxHbl nogasaTtbcsa uMmnyrnbebl Toka (0,5-20) MA.

B aktuBHOM pexumme paboTbl Bxoda (nepekntodatens SK1 Haxo-
antcs B nonoxeHun «ONy) ynpaBnsaowWmin curHan MoxeT Takke op-
MupoBaTbcs 3amblkaHneM koHTaktoB BUTTON-GND (Hanpumep, ¢ no-
MOLLbIO KHOMKW) MPW COMPOTMUBMNEHUN BHELLHEN Lenn He Bonee 50 Om.

B oboux cnydaax obecneuymBaeTca ranbBaHMYeckasi pasBsidka
BXOOHOW LEenu.
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NMPUNOXEHUE B. UCTOYHUKN BTOPUYHOIO NUTaAHUSA

L et | g

2
3 1 = -V +V

Vo' ()

oo

35* 58*

A
Y

A
Y

a) Bug cnepegm 6) Bug cboky

* - cnpaBO4HbLIN pa3mep

1 — 8UHMbI KOHMAaKMHOU KOJTIOOKU 8bIXOOHO20 HarnpsixxeHusi =24 B;
2 — 8UHM 10OCMPOUKU 8bIXOOHO20 HarpsKeHUs;
3 — ¢8emMOOUOOHbIU UHOUKamMop BKITHYEHUS UCMOYHUKA 8MopUYHO20

numaHusi;
4 — 8UHMbI KOHMAaKMHOU KOMOOKU MOOKMOYEHUS HanpsiXXeHus numa-
Hus ~220 B 50 I'y (L — nuHus, N — Helimparib);
5 — cepbea 0551 0c8060XX0eHUS 3awlernKu;
6 — 3awernka ons kpenneHus Ha DIN-pedke.

Puc.B.1. UcTouyHuK BTOpMYHOro nutaHua cepum HDR-30-24 (=24 B 30 Br).
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100*

]
U Uﬂ i
(\® B3NET MBN [H[
@ WCTOYHUK BTOPUYHOIO NUTAHUA y
NUBM-24.24
BxoaHoe HanpsikeHue/Tok ~154...264B/0,13A
YacTtoTa BXOQHOro HanpshkeHus 50/60ly *
MakcumManbHas BbIXOAHasi MOLWHOCTL 24BT %
o BbIXOAHOE HanpsHkeHUe/ToK = 24B/1A
()} (o0] CTeneHb 3aWwmnThbl IP40
BXoa BbIXOo[ \
~154...264B/0,13A =24B/1A
ZSXBE33A3EMHEHMH
O O O HE BKIIOYATb! O O
L L N Ne +| -
LN ) A )
| |
Y A4
‘ i
- 3,5* 1
a) Bug cnepegm 0) BMA COOKY C KPOHLUTENHAMM
3 4 5
33* ©) d?l O (0] d?l
l Dty 1D
1

B) B CHU3Y

* - CNpaBO4HbIN pasmep
1 — ucmoyYyHuk numaHusi;
2 — KpoHWmMmelUH 0ns kpenneHusi Ha DIN-pelky 35/7,5;
3 — KOHmaKmHasi KosrioOKa MOOK/I4YeHUsT cemeeoao Kabers

~220 B 50 'y (L — nuHus, N — Hetimparb);
4 — uHOuKamop pabomael UCMOYHUKA 8MOPUYHO20 NUMaHusl;
5 — KOHMakKkmHas Kosio0Ka 8bIXOOHO20 HanpsixxeHus1 =24 B.
Puc.B.2. UcTtouyHuk BTOpUUyHOro nutanusa «B3JNIET UBM» UBI-24.24
(=24 B 24 BrT). NocTtaBnseTca B komnnekraumm ana OUAD.
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