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BBeneHue

Hacrosiee pykoBOJICTBO 10 SKCIUTyaTallMK MPEIHA3HAYCHO JUIS CIICIIHAIIH-
CTOB, OCYIIECTBIISIONINX MOHTaX, OOCITy)KHBaHHUE W TIOBEPKY MpeoOpa3oBare-
neit pacxona JIT'K410 (manee — nmpeoOpaszoBarenu). PykoBOACTBO COAEpXKUT
CBEICHHS O TEXHUYCCKUX XapaKTEPUCTUKAX, KOHCTPYKIIUU U paboTe mpeodpa-
30BaTesen.

1 Ha3sHaueHune

[IpeoOpazoBaTenu mpeaHa3HaueHBbI UII U3MEPEHHSI 00BEMHOTO pacxoaa
00beMa JKHAKOCTEN C yAEIbHOM 371eKTponpoBoaHOCThI0 0T 1073 10 10 Cwm/M,
M30BITOYHEIM AaBiieHueM a0 1,6 Mlla u temnepatypoit ot 0 mo 150 °C He
arpecCcUBHBIX MO OTHOMICHUIO K ropormnacty ®4 u cramm 12X18H10T.

MakcuMabHO TOMYCTUMOE H30BITOYHOE AaBicHHE )KUIKocTH — 2,5 MIla.

[IpeoOpazoBarenu coorBercTByOT ['OCT 28723.

[IpeoOpa3oBaTenn MMEIOT pa3IMyYHbE HCIIOJHEHHS, B 3aBUCHMOCTH OT
ycioBHoro guamerpa (DN), MakcMMalbHOTO pacxoja, HaJIMYMsl JUCIUVICS U
YPOBHS TOYHOCTH.

[Tpumep o6o3HaUEHUS TPEOOPa30BATEINS:

IIpeoOpasoBarens pacxona JII'K410-32-30-1-ET

YeinoBHBIH

nuameTp DN

MakcuManbHEII
pacxon Qmax

Vpoeens Tounoct: Al, All, I umu 11

Hanugyue pgucnnes:
ET - mucnmein uMmeercs
EOQ - mucnineit orcyTcTBYET
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2 TexHn4yeckme naHHble
2.1 OkcnnyaTaunoHHble XapaKTepUCTUKK

I'abaputHbIe pa3Mepsl Mpeodpa3oBaTeseil MpUBEIeHBI Ha PIUCYHKE 3.2.
Macca npeo6pa3oBareneii COOTBeTcTByeT Tadmuie 2.1.

Ta6mmma 2.1 — Macca nmpeoOpa3zoBaTeeit

DN, mMm Macca, kr
20 2,1
25 2,5
32 2,8
40 3,2
50 3,5
65 4,8
80 6,3
100 8,0

YcioBus KCIUTyaTaluu:

- TemImeparypa okpyarouero Bozayxa: ot 0 no miroc 50 °C;

- OTHOCHUTEIIbHAs BIAXHOCTh: He Oosee 95 % npu 35 °C;

- arMmocdepHoe nasienue: ot 84 mo 106,7 xlla;

- cuHycouaanbHas BuOpanus: amrumryna 0,35 mm, vacrora 10 — 55 I'm.
Y cIi10BUS TPaHCIOPTUPOBaHUs (B TPAHCIIOPTHOM Tape):

- TeMIIepaTypa OKpPYKaroIIero Bo3ayxa: oT MUHYC 25 o mitoc 55 °C;

- OTHOCHTeIIbHAsI BIaKHOCTb: He Oojee 95 % mpu 35 °C;

- yaapsl (TpaHCHIOPTHAS TpsAcKa): yckopeHue 10 98 m/c?, wactora 10 2 '
CrereHb 3allUThl OT MPOHUKHOBEHUS TIBUTH U BOJIbI BHYTPh Kopmyca: IP65.
Cpenusis HapaboTka Ha oTka3: 75000 4.

Cpenumuii cpok ciyx0bl: 12 er.

2.2 BbixoaHble curHansl

2.2.1 TlpeobpazoBaTens uMeeT TpH BHIXOAHBIX moprta "D1", "D2" u "D3"
U1 hOpMUPOBAHUS NEKTPUIECKUX CUTHAIOB B BUAE TUCKPETHOTO H3MEHEHHS
COIIPOTHUBIICHHUS "3aMKHYTO/Pa30MKHYTO".

ITopt "D1" siBnseTCs BBIXOJOM UMITYJIbCHOTO CUTHAJIa, COOTBETCTBYIOIIETO
u3MepsieMOMy 00beMY ¢ HOPMHUPOBAHHOW IIEHOH NMITYJIbCA.
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Iopter "D2" 1 "D3" — ¢cBOOOAHO KOHPHUTYPUPYEMBIE BBIXO/IbI, HA KOTOPBIX
1o BBIOOPY MOJIB30BATENS MOKET (POPMUPOBATHCS AUCKPETHBIN CUTHAJ, COOT-
BETCTBYIOIIMI TOMY WJIM MHOMY KOHTPOJHPYEMOMY COOBITHIO (Hampumep,
"mycrtas Tpy6a", "peBepc moroka" M T.II.) WIM UMITYJIbCHBII CUTHAJ, COOTBET-
CTBYIOIINH H3MEPIEMOMY 00BEMY.

DJNeKTpHYeCKHe XapaKTEPUCTHKH BBIXOJHBIX TIOPTOB:

KommyTtrpyemoe HanpspkeHue — He 6omnee 24 B.

KommyTtupyemsriii Tok — Oonee 5 MA Mpu OCTaTOYHOM HANPsDKEHUH HE 00-
nee 0,4 B.

Tok yTeuku B cocTosiHUM "pa3oMKHYTO" — HE 0osee 10 MKA.

JmtenbHOCTH WMITyTbca (COCTOSTHUE "3aMKHYTO") M Tay3bl (COCTOSHUE
"pazoMkHyTO") — HEe MeHee 0,3 mc.

2.2.2 llena uMITysibca BBIXOJHOTO CHT'HAJIa TIPeo0Opa3oBatTelisi B 3aBUCHMO-
ctu oT ycioBHoro auamerpa (DN) mpuBenena B tabmuie 2.2

Tabnuna 2.2 — llena nmmynbsca npeoOpazoBaresst

DN, mm Ilena ummynbca, M%/umil.
20 0,0005
25 0,0005
32 0,0010
40 0,0010
50 0,0025
65 0,0025
80 0,0050
100 0,0100

2.3 KOMMyHMKaUns C BHELUHUMUW YCTPONCTBaMM

Jlyis oOMeHa NaHHBIMU C BHEIIHUMHU YCTPOMCTBAMH B IpeoOpa3oBaresie
MPeyCMOTPEH TaIbBAaHWYECKH W30JIMpoBaHHBI RS232-coBMecTUMBI TOPT,
nojep>xuBaronmii padory no nporokoinam Modbus RTU u M4.

2.4 OnekTponutaHue

ONEeKTPOTIUTAHKE MPEOoOPa30BATEICH OCYIIECTBISETCS OT UCTOYHUKA II0-
cTostHHOro Toka HanpsbkenueM 10...14 B (Unom=12 B). Cpenuuii notpebdinse-
MBI OT BHEUTHETO NCTOYHHUKA TOK He Oonee 350 MA.
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2.5 OyHKUMOHAarbHbIE XapaKTepUCTUKN

[NpeoOpazoBarenu 00CCIICUNBAIOT:

u3MepeHre oobemMa 1 00BbEMHOTO PAcX0ia KUJAKOCTH B MPSMOM U 00pat-
HOM HarpaBIlICHHSX;

BEJICHUE TOTATBHBIX CYCTUYMKOB (CyMMApHBIX 3HAYCHUH, MOTYYCHHBIX
HapacTaloMM UTOTOM) 00beMa KHUIKOCTH, MPOIIC/IICH B 000MX
HaIpaBIICHUSX;

JIMaTHOCTHKY PEKUMOB PaOOTHI;

BBIBOJI ITOKA3aHUi HAa BCTPOECHHOM JHCIIIee (TOIbKO B Mojenu ET);
KOMMYHHUKAIIUIO C BHEITHUMU YCTPONCTBAMU;

BBOJI HACTPOCYHBIX MAPaMETPOB;

3alUTy JAHHBIX U HACTPOCYHBIX MAPAMETPOB OT M3MECHCHHH.

2.6 [lInana3oHbl UI3BMEPEHUN U NOKa3aHUN

JlnanasoH mokasaHuii o6bema — ot 0 10 999999999 m°.

Jlnamna3oHbl U3MEpeHuil pacxojia (MakCMMalibHOe Qmax B MHUHHUMAJIbHBIC
3HAYCHUS U3MEPSIEMOTO PacXo/ia MpU NPSIMOM M 0OpaTHOM HarpaBlICHHSX I10-
ToKa Qmin 1 QmiN 0BP) B 3aBUCUMOCTHU OT YCJIOBHOTO JIMaMETPa U UCTIOTHCHHS
npeoOpas3oBartelis Mo yPOBHIO TOYHOCTH MIPUBEICHBI B TabmIe 2.3.

Tabmnuia 2.3 — Jlnana3oHsl H3MEPEHUH pacxoja

3HaueHUe pacxoja, M3/q
DN,
MM | Quax Qmin Qwmin oBp
ALTAL]L T [ o A Al 1|

o0 |12 0,017 0,048

6 0,0085 | 0,017 0,024 | 0,048
o5 |18 0,026 0,072

9 0,013 | 0,026 0,036 | 0,072
s |30 0,043 0,120

15 0,021 | 0,043 0,06 | 0,120
o |46 0,066 0,184

23 0,033 | 0,066 0,092 | 0,184
0 |72 0,103 0,288

36 0,051 | 0,103 0,144 | 0,288
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3HaueHue pacxoa M4
DN,
MM | Quax Qmin Qwmin oBp
Allan] 1t | n [afan] 1| o
65 | 120 0,17 0,48
60 0,086 | 017 0,24 | 0,48
g0 |18 0,26 0,72
90 0,13 | 0,26 0,36 | 0,72
100 280 0,40 1,12
140 0,2 | 040 0,56 | 112

2.7 MeTponornyeckme xapakTepucTmku

[Ipenen momyckaeMoil OTHOCHTEIHHON IMOTPEIIHOCTH MPeoOpa3oBaTeNs B
pabouux yclIOBUSX IKCIUTyaTallid 3aBHCUT OT HAIPaBJICHUS IMOTOKA, YPOBH:I
tounoctH (YT), 3HaueHUs MAKCUMAJILHOTO U3MepaeMoro pacxoaa Quax (M3/4)
¥ 3HaYEHUs U3MepsieMoro pacxona Q (M%/4), kak 5T0 npuBeieHO B Tabnuue 2.4.

Tabnuma 2.4 — [penens nomyckaeMoil OTHOCUTEIHHON MOTPEITHOCTH

[Ipenen gomyckaeMoi OTHOCUTENBHON MOTPELTHOCTH
NpY U3MEPEHHUH pacxojia 1 00beMa
YT B YCJIOBHSIX KcIUTyaTaiuu, %
[IpU IPSMOM pu 00paTHOM
HanpaBJICHNH IOTOKA HanpaBJICHUH IIOTOKa
| +[0,9 + 0,0058-Qmax/Q] +[0,9 + 0,0116-Qmax/Q]
I [£[0,9 +0,0116-Qmax/Q] +[0,9 + 0,0232-Qmax/Q]
40,9 npu Qmax/Q < 200; 4 .
Al 10,0045 Quax/Q] 1pit Quax/Q > 200 [0,9 +0,0116-Qmax/Q]
+0,9 npu QMAX/Q <100; + .
Al 1 110.25+0,0065 Quax/Q] ipu QuaxdQ > 100|109 + 0:0116-Quax/Q]
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2.8 3awumTa oT hanbcudmkaumm

B nensx npoTUBOACHCTBIS HOMBITKAM (albCUPHUKALUT PE3yJIbTATOB U3Me-
peHuii, B mpeoOpa3oBaTeNiX MPUHITHI MEphl 3aIIUTHl OT M3MEHEHHWH Mpo-
rpammHoro obecnieueHust (I10) 1 U3MEepUTENBHBIX TaHHBIX.

WcrnomHseMBIi KO IPOTPaMMBI, TIOJT YIPaBIeHHEM KOTOPOH (PyHKIIMOHH-
pyeT npeobpazoBarenb, pa3MelIeH B SHEPTOHE3aBUCUMON TaMsATH B COXPaHsi-
eTcs B TEUEHHE BCErO CpoKa CIyXObl Ipubopa, Aaxke IpH OTCYTCTBHH BHEII-
HEro NCTOYHHKA MTUTAHMS.

Hactpoeunbie nmapameTpbl, onpeAessroue PexXuMbl padoThI Mpeodpa3oBa-
TeJIsl, TAK)KE XPAHATCS B DHEPTrOHE3aBUCHMOM MaMSITH; OHU MOTYT OBITh U3Me-
HEHBI B IIPOIECCE AKCILUTyaTallid B COOTBETCTBHH C TPEOOBAHHUAMHU K OpraHU-
3alUd y4eTa Ha KOHKPETHOM OOBeKTe. 3alluTy HACTPOCUYHBIX JAHHBIX OT He-
npeIHaMepeHHBIX (CIyyaiiHBIX) M3MEHEHHH 00ecredrnBaeT CreIHalbHbIN
TUIOMOHMPYEMBIH MTepeKTtoYaTelb, OJOKHPYIOMUI BBO TaHHBIX.

Koutpons nenoctHoctu 11O npu 3kcrtyaTanuu OCyIIECTBIAECTCA C IIOMO-
IIBIO TIPOIEAYPHI CAMOMACHTU(DUKAIINN — MTOJICYETa KOHTPOIBHON CYMMBI HC-
nosiHsieMoro kona mo anroputmy CRC-16. Dta nporneaypa 3amyckaercs aBTo-
MaTHYECKH MPU BXOJIE B CIIPaBOYHBIN paznen MeHio ("?") U BbIaeT pe3ynbTar
Beruncnenus B popmare "CRC16:YYYY ", rue Y — mobas uudpa ot 0 g0 9
wm mobas u3 O0yks: A, B, C, D, E, F. [loctyn k 37eMeHTaM 3JIEKTPOHHOMN
CXEMBI ITPeo0pazoBaTellsi OrpaHUYeH IyTEM YCTaHOBKH TUTOMOBI TTOBEPHUTEIS,
KaK M0Ka3aHo Ha pucyHke 3.4. Ota rioM0Oa, Hecylasi OTTUCK KiieliMa MoBepH-
TeJIs, yCTaHABIMBAETCS TIOCIIE TIPOXO0XKISHHS TTOBEPKH ITpeodpa3oBaTedsl.

2.9 lNoTtepu paBneHnsa Ha npeobpasoBarene

IMorepu masienus dP [kIla] st mpeobpasoBaTeneit pacxoa, pacCUnThIBa-
10TCs 110 hopMmyJie:
dP = kxQ?, rue

Q — 3Havenue pacxona [M/4];
K —xoaddurenT n3 radbmauis 2.5
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Tabmuma 2.5 — Koahdurments K

DN, MM Qwmi, , Mg k
20 0,017 4.69x107?
20 0,0085 3,49x10!
25 0,026 1,92x107?
25 0,013 1,28x10?
32 0,043 7.15%10°3
32 0,021 421x107
40 0,066 2,93x10°®
40 0,033 1,54x107?
50 0,103 1.20x107
50 0,051 6.03x10°®
65 0,17 4.20%x10*
65 0,086 1,73x10°
80 0,26 1,83x10*
80 0,13 6,82x10™*
100 0,40 7.50x10°
100 0,20 2.50x10*

3 CBeleHnsa 0 KOHCTPYKUUK

OO6mmii Bz npeodpazosaresns pacxona JII'K410 npusenen Ha pucyske 3.1

Pucynok 3.1 — O6mmuii Bux npeodpasosareinst (DN=50, mozgens ET)
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IIpeobpazoBarenu pacxona JIT'K410 cocTosT u3 AByX dacTel — IEpBUYHOTO
npeoOpazoBaTeis U 3JIEKTPOHHOTO OJIOKa, KOTOPBIE JKECTKO CBS3aHBI €AWHON
MEXaHUYECKON KOHCTPYKLIUEH.

IlepBuuHBIi TpeoOpazoBaTeNs MPEACTABISAET cOO00i TPyOy M3 HEp)KaBEIO-
el ctany, Ha BHYTPEHHIO TTOBEPXHOCTh KOTOPOW HAHECEHO TOKPHITHE, BbI-
MOJTHEHHOE U3 HeMPOBOIsIIero Matepuana (¢hyreposka). B ¢pyrepoBKy BeTpo-
€HBI ANeKTpoIbL. i1t (hOpMUPOBAHUS MATHUTHOTO TIOJIS, IOBEPX U3MEPUTEIb-
HOW TpyObI pa3merieHa 0OMOTKa BO30ykaeHus. Best aTa KOHCTPYKIUS 3aIu-
HIeHA METAIUTMYECKUM KOKYXOM.

DeKTpoHHBIN OJI0K pegHa3Ha4YeH i1 00pad0TKU U3MEpUTETbHOM HHDOP-
MaIiy, a TaKKe IS TUTaHUs OOMOTKH BO30OYXKIIEHUs MpeoOdpa3oBaTes pac-
xo7a. B MOHTa)KHOM OTCeke AIEKTPOHHOTO OJIOKa Pa3MEICHBl Pa3beMbl JUIS
BHEITHUX MoIKIFoueHnid. Kopryc a5ekTpoHHOT0 610Ka BBITOJHEH M3 MeTala.
CTBIKOBOYHBIE MIBHI KOPIyca CHa0)KE€HBI YIUIOTHUTEISIMH, YTO 00eCIeunBaeT
BBICOKYIO CTEIIEHb 3alIUTHI OT IPOHUKHOBEHU TIBLIHN M BOJIBI. BHYTpH KOpmyca
yCTaHOBJICHA [TeYaTHas IJIaTa, Ha KOTOPOH pa3MeIleHbl BCe IICKTPOHHBIE KOM-
noHeHThl. KnaBuatypa u aucmieil (mpy WX HaJWMYWMM) pa3MellalTcs Ha
KPBIIITIKE MOHTA)XHOTO OTCEKA.

Ha pucynke 3.2 npuBeneHbl rabapuTHBIC U TPUCOCAMHUTEIBHBIE pa3Mephl
npeobOpasosatens pacxoaa JI'K410. PasmerenHas Ha OOKOBOM CTCHKE DJICK-
TPOHHOTO OJIOKAa MapKHPOBKA COAEPKHUT 00O3HAYEHHE MOJIEIH IIpeoOpazoBa-
TeJsl, 3aBOJICKON HOMEp, TOJ M3TOTOBIEHUS, 3HAYCHUSI MAaKCUMAJIBHOTO pac-
X0Ja, AaBJICHUA U TEMIICPATypPhIl I/ISMepSIeMOP'I KHUJKOCTH, 3HAYCHHUEC BECa NM-
MyJIbCa U MapaMeTpPhl SJEKTPOIIUTAHUSI.

Ha pucynke 3.3 moka3aHO pacIioyio)KeHHE MapKUPOBKH, OPTaHOB B3aUMO-
JIEMCTBUS C ONEepaTopoM, MecTa TUIOMOUPOBAHHUS KPBIIIKK MOHTaKHOTO OT-
cexa.

Ha pucynke 3.4 moka3aHO pacHoOJOXEHHE pPa3beMOB JUIsl TOIAKIFOYCHUS
BHEIIIHMX IIeTeH, nepexinoyaresnieit 3amuthl S1 u S2, miomM0 U3roTOBHUTENS U
TIOBEPHTEIIS.
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JNrK410-32-30-1-ET
i i i
I I T :
i | D ! DN
I
L1 L2
DN, MM D, mm L1, Mmm L2, Mmm H, MM
20 61 115 68 157
25 712 115 80 168
32 82 128 90 178
40 92 128 100 188
50 106 153 114 202
65 127 153 135 223
80 142 186 150 238
100 162 217 170 258

Pucynok 3.2 — 'abapuTHbIE ¥ IPUCOEANHUTENBHBIE Pa3MEPEI
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Buntsl kperienus kpeikn  Ltudr
MOHTaKHOI'0 OTCEKa IJIOMOYPOBOYHBIM

S O

© ATK410 @gL

in

/o4 Hill B
C a1 E JdO A H B P O Cf C U H
. / J
N\ // // &,
Bunt TOKOmpOBOIa I'epMOBBO/IBI //
HUCIUICH KnaBuia ynpaBiacHUS

Pucynox 3.3 — Bua ceepxy mogenu ET
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pa3beMm nuranus 12V
pazbem uHTEepdeiica

Bexonel D1, D2, D3
\ \ \

- : - - - - 8\
ol | LU L g
00 0000 [ele] [elNe] [ele)
X1 X2 X3 X4 X5

CBCTOOUO —\
(<]

NEPEKIIOYaTCJIb 3allUThI

sijg AIH

[UIOMOAa U3TOTOBUTEIS i
IoM0Oa TOBEPUTEJIS

o 52@

PucyHnok 3.4 — MoHTaXHBIN OTCEK

O O

4 MNpunHUMN gencrTeus

[Mpuntmn padoTs! mpeobpazoBarest pacxoja OCHOBaH Ha 3aKOHE AJIEKTPO-
MarHUTHOW MHAYKUMU. [Ipy NBMKEHUU TPOBOSAILIEH DIEKTPUUECKUI TOK KU~
KOCTH B MarHUTHOM IIOJIe, CO3/IaBaeMOM TEPBUYHBIM TpeoOpa3oBareiieM, B
He#t HapoauTesa DJIC HHAYKINY C aMIUTATY IO, TPOTIOPIIMOHAIEHOM CKOPOCTH
nBrKeHUs xKUIKocTH. DJIC CHUMaETCs ¢ 3JIEKTPOJIOB MEPBUYHOTO MPeodpaso-
BaTeNs M TIepelaeTCs B AIIEKTPOHHBINA OJIOK, T TMPOUCXOIUT €€ U3MEPEHNE U
MpeoOpa3oBaHue B MOKa3aHUsI 0OBEMHOTO pacxojia u o0bema.
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5 CTpyKTypa OaHHbIX
5.1 Pasgenbl rmaBHOro MeHo

Ha gucrureit mpeo6pa3zoBatens moaenu ET BEIBOASTCS maHHBIC, XapaKTepH-
3YIOIIME €r0 COCTOSHHE W OTPaXKAOIUe MpOolecCc ydeTa. ITH JaHHbBIE JI0-
CTYIHBI JJIs1 MPOCMOTPa ¢ TOMOLIBIO MEHIO, COIEPIKAILIETO TUKTOTPaAMMBI TPEX
pasnenoB: "TEK" (texymmue), "HACTP" (nactpoeunsie mapamerpsr) u "?" (MH-
dhopmarus o ipeobpazoBateie). JJOMOTHUTETHFHO B MEHIO OTOOpaskaeTcs WH-
(hopmanys 0 COCTOSHHU KJIIOYa 3alIUThl M HAIWYUU TUATHOCTHUECKHX COO00-
menuii (JIC), kak mokazano Ha pucyHke 5.1.

pa3aenbl MeHIO

=] =]
HACTP[ || | g |— 3Hayok "3ammra BKIOUYEHA"

cumBoi "!" — mammaue J1C

Pucynox 5.1 — I'maBHOE MeHIO

Hanmuuue cTHAM30BaHHOTO M300pa)KEHUs 3aKPHITOTO 3aMKa " &'"COOTBET-
CTBYIOT BKIIIOYEHHOMY COCTOSTHHUIO KITFOUA 3allUTHI; TP OTKIFOYECHHON 3aIIUTe
CHUMBOII 3aMKa OTCYTCTBYET.

CumBon "!" MuraeT Ha IUCIUICe MPU HATUYHUH JIFOOOTO JTHAarHOCTHYECKOTO
Cco00IIeHUS.

JleTanbHBINA COCTaB KaXIIOTO pas3jelia TaHHBIX pacCMaTpHUBAeTCs Jaliee Ha
YPOBHE OMUCAHUS CTPYKTYPHI KOKIOTO U3 HUX.

5.2 HaBuraumsa no meHto (Mogenb ET)

[lepemerieHre 1Mo MyHKTaM MEHIO U TPOJIMCTHIBAHUE CIIMCKOB TTAPAMETPOB
OCYILECTBIISIETCS. KOPOTKUMH HaXXaTHUSMHU Ha KJIABHILY yIpaBieHus (nanee —
KJaBuiny). BxoJ B BEIOpaHHBINA MYHKT MEHIO OCYIIECTBIISCTCS JUTUTENHHBIM, B
TedyeHne 1 CeKyH/bl, HaKaTueM KJIaBUIIH. DTOT e IPUEM HCIIOIb3YEeTCs JUIS
BO3BpAIIEHUS K IPOCMOTPY MEHIO.

B ciyuae, xorja B TeueHUHN OTHOM MUHYTHI HE OBIJIO HAKATHH Ha KIIABHIITY,
JTUCTUIEH TTpeoOpazoBaTessi MEPEXOIUT K OTOOPaXEHHUIO 3HAYEHHS TEKYIIETO
pacxopa.



[Npeobpasosartenu pacxoaa JIFTK410. PykoBoACTBO Mo aKcnayaTaLlmm 17

B ciydae, korna Ooliee yaca He HCIOIb3yETCs KIIaBUATYypa, JUCIICH mepe-
BOJIUTCS B SHEpProcOeperaommi pexkuM ¢ 0ToOpakeHHEM 3acTaBKH 'Hagaro-
it cHer". Bo3Bpar u3 sHeprocoeperaroniero pexxuma npoucxoIuT IpH HaxKa-
THU KIIABUIIIH.

CyImecTByIOT CUTYaIlnH, KOT/Ia N300pakeHne Ha JucIiiee yaooHee HabIo-
natb B nepeBepHyToM Ha 180 rpamycoB Buae. s BBINONHEHHs MTOBOPOTa
n300pakeHHs B MpeoOpa3oBaTeie MpeaycMOTpEeHa MpocTasi mporierypa — Heoo-
XOJIMMO B TEYECHUE CEMU CEKYH/T yJICPKHUBATh KIIABUIITY B HAYKATOM COCTOSHHHU.

5.3 Tekywume napameTpsbl (TEK)

K texyumm (TEK) oTHEceHBI mapaMeTphbl, 3HaU€HUS KOTOPBIX MEHSIOTCS BO
BPEMEHH, a TAKXKe aKTUBHBIC, UIMEIOLINE MECTO Ha JAHHBI MOMEHT COOBITHSL.
Huxe npuBeeH NONMHBIA CIUCOK apaMeTPOB.

[Tapametp Kpatkoe onucanue

Q OO6bemusIii pacxon. [Ipu nBmkeHNN OTOKA Yepe3 mpeodpa-
30BaTesb B 0OpPaTHOM HaIpaBJICHUH 3HAUYCHHE MapamMeTpa
oroOpaxaercs co 3HakoM "MuHYC"

Vvn, Vo O0BeM B IpssMOM M 0OpPaTHOM HaIIPaBIECHUSX (TOTAJIbHbIC
3HAYEHUS)
TB Bpewms, npouieniiee ¢ MOMEHTa IOCJIEAHETO BKIIFOYCHUS MU~

TaHuUs peoOpazoBaTesst (TOTaJbHBIC 3HAYCHUS )

™ Oomiee Bpems paboThI peoOpa3oBaTens (TOTaJbHbIE 3HAYE-
HH), HAYMHAS ¢ MOMEHTA IIEPBOT0 BKIIOYECHHS TUTaHUS

ac Homepa akTUBHBIX THATHOCTUYECKUX COOOIIECHUN.
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5.4 Pasgen HacTpomnka (HACTP)

[lepeueHb HACTPOCUHBIX TAPAMETPOB MPEOOPA30BATEINS IPUBEICH B HIXKE.

[IpocMoTp AaHHBIX BO3MOXKEH Ha JAMCILICE mpeodpazoBateneit moxenu ET.
N3MeHeHne 3HaYeHNH apaMeTpOB OCYMIECTBISIETCS C MOMOIIBI0 KOMITBIOTEpa
¢ ycranoBienHoi mporpammoit KOHOUI'YPATOP. Box nanHbIX OI0KHpY-
€TCS CJIM TIEPEKIIF0YATENb 3alIUThI JaHHBIX S1 HaxoauTcs B moyokeHnu "ON"
(3a1mMTa BKIIIOYCHA).

ITapameTtp Kpatkoe onucanue

no Unentudukarop {0...9999999} CnyxuT Iy ynopsaovdBaHUS
uH(OpMaIMK, TepeJaBacMoil B IICHTPATM30BAaHHBIX CHUCTEMax
cbopa u 06padoTku qaHHEIX. [Io yMoIdaHuio 3a1aeTCsl paBHBIM 3a-
BOJICKOMY HOMEDY.

NT Ceresoit Homep {0...99}. Mcmonp3yeTcs B 3ampocax cO CTOPOHBI
KOMITBIOTEPA HJIH IPyroro o00opyAoBaHus nepenadn JaHHbX. [Ipn
napaieIbHOM MOJKIIOUEHHH HECKOJIBKUX Tpeodpa3oBaTeneil nx
CETEBBIE HOMEPA JOJDKHBI PAa3/IN4aThCs, B IPOTUBHOM CIIy4ae IIpu-
OOpBI HE MOTYT OBITH OJTHO3HAYHO OTO3HaHKI. [Ipn paboTe oquHOY-
HOTO MprOOpa C TFOOBIM U3 MEPEUNCIICHHBIX THIIOB 000PYIOBaHUS
CETEeBOI HOMEP MOXHO HE 3a/1aBaTh.

3aBojckas ycraHoBka: NT=0.

KUn Kondurypanus uatepdeiica.
Crpykrypa napamerpa: KU=ABC, rae: A — TuIl HOJKII09aeMOT0
obopynoBanus; B — ckopoctk nepenaun ganHbix; C — MPOTOKOI
oOMeHa.
Tumn o6opyaoBaHus:

0 — xommeroTeEp, anantepsl AJICIS, AICI9;

1 - AT-moznem (Hanpumep, GSM-monem ¢ AT-cuctemoii ko-
manj B pexxume CSD).
CKOpOCTh TIepe1auy TaHHbIX:

0-—2400 6ut/c; 1 —4800 6ut/c; 2 — 9600 61T/C; 3 — 19200 OUT/C;

4 — 38400 6ut/c; 5 — 57600 our/c; 6 — 115200 Ourt/c.
IIpoToxon obmena:

0-M4;

1 - ModBusRTU.

3aBojckas ycraHoBka: KI=050.
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ITapameTtp

Kparkoe onucanue

KA1

Hacrpoiika nuckperHoro Beixona D1 na pazseme X3

0 — YHMCIOMMIYNIBCHBIA BBIXOTHOI CHUTHAJ, MPOMOPIUOHATB-
HBIIl 00bEMY, HE3aBHCHMO OT HAIPABJICHNS TEUCHHS JKHIKOCTH;

1 — YHCIOWMMYNBCHBIA BBIXOAHOW CUTHAJI, TPOMOPIHOHAIB-
HBII 00bEMY, POLIEAIIEMY B IPSIMOM HaIpaBJICHUM;

2 — YHUCIIOMMITYJILCHBIH BBIXOJHOI CHTHAJ, MPOMOPIUOHATB-
HBIE 00BEMYy, HE3aBUCHMO OT HAIIPABJIICHUS TEUECHUS KHUIKOCTH.
[Ipu oTcyTCTBUM KUAKOCTH B KaHaie rnpeodpasoBaTenst (coObITHE
JC1) BbIXox MOCTOSIHHO 3aMKHYT;

3 — YHCIIOMMITYJILCHBIA BBIXOTHOI CHTHAJ, MPOMOPIHUOHATB-
HBI 00BEMY, TIPOLIEAIIEMY B MIPSIMOM HampaBieHUH. [Ipu oTcyT-
CTBHUH XHUJIKOCTH B KaHaJie mpeoOpazoBatens (codsrrre JC1) BbI-
XOJT TIOCTOSIHHO 3aMKHYT.

3aBojackas ycranoBka: KJ[1=1

KO2

Hactpoiika nuckperroro Beixoga D2 Ha pazpeme X4

0 — 4YuCIOMMIYJIBCHBIA BBIXOQHOH CHUTHAJ, MPOINOPLHOHAIIb-
HBI 00bEMY, HE3aBUCHMO OT HATIPABJICHUS TCUECHUSI KHUKOCTH;

1 — ynCIOUMIYNBCHBIA BBIXOAHOM CHUTHAJI, MPOMOPLIHMOHAIIb-
HBI 00beMy, IPOLIEAIIEMY B IPSIMOM HaIPaBICHUH;

2 — YUCIIOMMITYJIbCHBIM BBIXOJHON CHUTHAJ, MPOMOPIIHOHAIE-
HBI 00bEMY, POLIE/IIEMy B 00paTHOM HarpaBlicHHN;

3 — BBIXOJ] HOPMAJILHO PAa30MKHYT.

HezaBucumo ot 3HadyeHus nmapametpa Beixo D2 mepeBogurcs
B [IOCTOSIHHO 3aMKHYTOE COCTOSTHHE [TPH HATTMYHU COOBITHIA, 3a]1aH-
HbIX napameTpoM AKJI2.

3aBoackas ycranoBka K/[2=2

X[12

MHOXUTEN IIEHBl UMITYJIbca Bbixona D2

0 — MHOXXHTENB paBeH 1, TO €CTh IIeHA UMITYJIbCA COOTBETCTBYET
MIpUBEICHHON B Ta0mIE 2.2

1 — muaOXuTenb 0,1, TO ecTh ieHa umnysbca B 10 pa3 MeHbIie
MpUBEACHHON B Tabmuue 2.2

2 — mHoxwureis 0,02, To ecTh 1ieHa uMIyJbca B 50 pa3 MeHbIIIe
MIpUBEICHHON B Ta0IHIE 2.2

3aBojckas ycraHoBka X/[2=0
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ITapameTtp Kpartkoe onucanue
KO3 Hactpotiika nuckperHoro Beixoaa D3 Ha pazseme X5
0 — YMCIIOMMITYJIbCHBIH BBIXOJHON CHUTHAJ, MPOMOPIUOHAIE-
HBI 00BEMY, HE3aBUCHMO OT HAIPABJICHUS TEICHUS KUIKOCTH;
1 — YMCIOMMIYJILCHBIN BBIXOAHOW CHTHAJ, MPOMOPIHUOHATb-
HBIH 00beMY, IPOLIEIEMY B IIPSIMOM HalpaBICHUH;
2 — YUCIIOWMIYJIbCHBIA BBIXOJHOM CHUTHAN, TPOMOPIIHOHAIb-
HBIH 00beMY, IpoLIe/neMy B 00paTHOM HallpaBICHHH;
3 — BBIXOJl HOPMAJIHO Pa30MKHYT.
HezaBrucuMo ot 3HadeHus mapamerpa Beixon D3 mepeBomutes
B IIOCTOSIHHO 3aMKHYTO€ COCTOSIHUE TTPH HATMIUN COOBITHH, 3a1aH-
HbIX mapamerpom AK/I3.
3aBoackas ycraHoBka KJ13=3
X3 MHOXHUTENb 1IEHBI UMITYJIbCa Bhixoaa D3
0 — MHOXWUTENB paBeH 1, To ecTh LieHa UMITYJIbCa COOTBETCTBYET
npuBeIeHHON B Tabmwe 2.2
1 — muOX)uTeNb 0,1, TO ecTh 1eHa umMmynbea B 10 pa3 MeHbIIe
MpHUBEICHHOW B Ta0mIe 2.2
2 — maOXwuTenb 0,02, To ecTh 1leHa uMmyibca B 50 pa3 MeHbIIe
npuBeIeHHON B Tabmwe 2.2
3aBojckas ycranoBka X/J13=0
AKO2 Anroput™ 3ambikanust Beixoja D2

B kauecTBe 3HaUeHMs TapaMeTpa 334aeTCs CHMCOK HOMEPOB CO-
ObITHii. [Ipy BOZHUKHOBEHHH JIFOOOTO M3 COOBITHI, IEpeUnCIIeH-
HBIX B CIIMCKE, TUCKPETHBIH BbIxo ] D2 nepeBoanTcs B cocTOsSTHUE
"3aMKHYTO". 3HaUeHHUE MapameTpa paBHoe "#H/A" yKa3pIBaeT Ha
TO, YTO AITOPUTM HE MCIIONIB3YETCsI.

Ipynna napamempos, o0bo3HaueHUe KOMOPHIX HAYUHAEMCS HA
oyxey "A", umerom oounaxosviii hopmam. Kadxcowiii uz napamem-
[pos omeeuaem 3a npumeHeHue 00H020 KOHKPEMHO20 AN20PUmMA.
B kauecmee 3nauenusa Kaxicoo2o u3 3Mux napamempos UcCHoib3y-
emcsi cmpoKa, cooepaicanas 00HO Ul Oojlee Yevlx uucen, pasoe-
JIEHHBIX 3aNAmMOU, Kaxcooe U3 KOmopvix yKazvléaem Hd HoMep CO-
Ovimus, npu KOmMopom pabomaem ancopumm.

lonyckaemcs emecmo cnucka coovimuil ucnonv3zoeams "nycmoe"
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ITapameTtp

Kparkoe onucanue

3HaueHue, omoobpadicaemoe Ha oucniee kak "#1/0". Taxoe 3naue-
HUe 8600UMCSL 8 CyHaAe, K020a AeOPUMM He UCNONb3YeMCsl.
3aBojckas ycraHoBka AKJ[2=#u/n

AKAO3

Anroput™m 3ambIKaHus Beixoga D3.
B kauecTBe 3HaueHUs mapaMeTpa 3a/1aeTcs CIIMCOK HOMEPOB CO-
ObITHi. [Tpy BO3HUKHOBEHUH JIFOOOTO U3 COOBITHH, TIEPEUHCIICH-
HBIX B CIIMICKE, IUCKPETHBIN Bbixo D2 mepeBoanTCs B COCTOSTHIE
"3aMKkHYTO". 3HAaUEeHHE TTapamMeTpa paBHOe "#H/I" yKa3pIBaeT Ha
TO, YTO AITOPUTM HE HCIIOB3YETCS.

3aBojackas ycraHoBka AKJ[3=1 (BeIXoJ 3aMKHYT IPHU OTCYT-
CTBHUH XUIKOCTH B KaHaJle TipeoOpa3oBaresis)

yB

Bepxnss ycraBka {-99999,9...99999,9} [m%/4].
Bepxuss rpanuna auana3oHa, Ha COOTBETCTBHE KOTOPOMY KOH-
TpoJMpyeTcs 3HaYeHne pacxona. Ecimu 3HaueHne n3MepeHHoro
pacxoma okakeTcs BbIlle 3HaueHus Y B, To Oyner 3aduxcupo-
BaHO COOBITHE C HOMEPOM 2.

3aBojckast ycraHoBKa Y B=99999.

YH

Huxnss yeraBka {-99999.9...99999,9} [m*/4].
HwxHsist rpaHulia Auana3oHa, Ha COOTBETCTBHE KOTOPOMY KOH-
TPOJMpPYETCs 3HaUeHHe pacxona. Ecinu 3HaueHne n3MepeHHOTro
pacxona okakeTcsi Hyke 3HaueHus1 Y H, To Oyner 3adukcupo-
BaHO COOBITHE C HOMEPOM 2.

3aBojckas ycranoBka Y H=-99999

T

[epuon punbTparuy, c. {5...180}.

OmnpenensieT CKOPOCTh Peaknuy mpeodpa3oBaTens Ha U3MEHEHUE
pacxona xuakocTH. Eciu nmpeoOpa3oBarens mIaHupyeTcs ue-
MOJIB30BATH JUISl K3MEPEHHST OBICTPON3MEHSIOIIUXCS PACXO/IOB,
HaInpuMep, NP yCTaHOBKE MpeoOpa3oBaressi Ha TYITMKOBOM JIH-
nun ['BC, T 06b14H0 Ha3zHavaroT B auana3one 5...50. B octanb-
HBIX CIy4asx nepuo] GpuiabTpaluy ycTaHaBIUBAETCS B JUara-
3oHe 30...180.

3aBojckas yctaHoBka T(h=45 B OONBIIMHCTBE clly4aeB He Tpe-

OyeT U3MEHEeHHUH.
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ITapameTtp Kpartkoe onucanue

an Huarnoctuka "myctoit TpyOsI"
0 — IMarHOCTHKA BBIKIIIOUCHA,
1 — AuarsocTuka BKIIOYCHA.
[To ymMoT4aHHIO AMArHOCTHKA BKITIOYCHA.

5.5 CnpaBo4Hbin pasgen ("?")

B cnpaBouHOM paszene MEHIO IPUBOISATCS CBEAEHUS 00 0003HAYEHUH ITpe-
oOpazoBarens, HoMmepe Bepcur 110, o 1eHe UMITyIbCa BBIXOJHOIO CHUTHAA
npeoOpa3zoBaTeisi U 3HAYEHHH MaKCHUMAaIBHOTO M3MepseMoro pacxona Qmax,
3aBOJICKOM HACHTH(HKATOPE, KOHTPOJIBHOH CyMME HCIIOJHIEMOro KOja, BbI-
gucisiemort mo anroputmy CRC16 (tmudposoit naenrudukarop [10). B pas-
JIeNIe TaKKe COJCPIKUTCS WHGPOpPMAIUS O KOHTPOJBHOH CyMME 3HAuCHHM
HACTPOCUHBIX MApaMETPOB M KOHTPOJIBHOM Koze ZS2, NpUHHMAIOLIEM HETo-
BTOPSIFOIMECS 3HAYECHHUS MPU KKIOM pa3MbIKaHUM NepeKmoyarens S2, 3Ha-
yeHuu ycioBHoro auamerpa DN u yposae Tounoctu Y T. CTpykTypa cripaBou-
HOT'O pazjena rnokasana Ha pucyHke 5.2. [IponucteiBanue nHpoOpManny B pas-
JieJie OCYIIECTBIIICTCS HAKaTHEM KIIABUILIH.

Nrk410
Bepcusa X.X.X.X.XX

1 uMn.=XXXXXX m®
Qmax=XXX M3y

3aB.uAa.:R-2Z2272777
CRC16:YYYY

KoHTp.cymma BJ1
KC=XXXXXXXX

KoHTtp.koa S2
ZS2=XXXXXXXX

DN:XX
YT:XX

Pucynok 5.2 — Undopmanust B cipaBOYHOM pasziesie MeHIo
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5.6 Pabota cBetogmnona HL1

Ha mnare npeoGpa3zoBarens umeercs ceeroaunoa HL1, ucnonp3yemsrit s
WHAWKAIUHA PEKUMOB padoThl. [Ipy BKIIOUEHHOM MUTAaHUH NpeoOpazoBaTes
W OTCYTCTBUU MOTOKA KUAKOCTH, CBETONO/] TIOCTOSTHHO cBeTHTCs. [Ipn Hayu-
YHH MTOTOKA MPEAYCMOTPEHO KPATKOBPEMEHHOE TIOTacaHue CBETOAMO/A B MO-
MEHT TreHepaluy UMIyibca Ha Beixone D1 mpeoOpazoBarens, mpu 3TOM Mak-
cUMaJbHas 4acToTa orpanuueHa 3 [

Oco0bIM CcTOCOOO0M MHAXUIIUPYETCS PEKUM "ToBepKa', KOTJa OTKPYYIeH TN
OTCYTCTBYET BHHT 3aIIUTHOTO IPHKHUMA, YAEP/KUBAIOIIETO MepeKIouaTens S2
B 3aMKHYTOM COCTOSHHH. B 3TOM pekume cBETOAMON paboTaeT cieayIoM
oOpa3oM: Tpu mpoOiecka B TeUeHUE CEKYyH/bI, Aajiee may3a 2 CeKyHAbl U TO-
BTOPEHHE 3TOTO IUKIIA.

6 [narHocTuka

CymecTBYIOT 00CTOSTENBCTBA, B CUIY KOTOPBIX 3HAYCHHS H3MEPSEMBIX
apaMeTpoB, a TAKXKe PeKUMOB (PyHKIIMOHUPOBAHUS IpeoOpa3oBaTessi MOI'yT
JIeKaTh BHE OTPEICTICHHBIX NpeaenoB. Takue coObITHSI AUATHOCTUPYIOTCS IO
3aJJaHHBIM KPUTEPUSM, a [0 pe3ybTaTaM TUArHOCTUKH (OPMHUPYIOTCS Ana-
rHoctruecknue coodbmenus (JJC), koTopeie 0TOOpakaroTCss Cpeau TEeKYIIUX
apaMeTpoB.

Hwxe npuBeieH MOTHBIN MepeYeHb TUarHOCTHYECKUX COOOIICHHH.

O6o3HaveHne Kparkoe onmcanue

aco PeBepCUBHBIN TTOTOK JKUAIKOCTH

[C1 OtcyTcTBHE KUIKOCTH B KaHANE peoOpazoBarterst (Iyctast Tpyoa)

[AC2 Pe3ysbTaT U3MEpeHHst Pacxo/ia BBIIIEI 3 MPEEIbl yCTABOK
YH....VB

AC3 CHsiTa 3amMTa HaCTPOCYHBIX MTAPAMETPOB

[C4 [IpeoOpa3oBaTenb B pexxiMe 'moBepka”

NC5 Pe3ysbTaT H3MEPEHHst PacX07ia BHIIIIE BEPXHETO MPeIesia M3MEPEHHMIH

[C6 Pe3ynbTaT H3MepeHHs PacXo7ia HIDKE HIDKHETO Mpeiesia N3MEPEHUH
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7/ KOHTpOnb napameTpoB
7.1 KOHTpOJ‘Ib N3MEHEHUA HamnpaBlleHUA NOTOKa

IIpeoGpa3zoBaTenb aBTOMaTHYECKH OTIPEACTISeT HApaBICHUE MTOTOKA KHU/I-
KocTH. B ciydae, Korga MOTOK >KHIKOCTH MPOTHUBOIIONIOKEH HAIPaBICHUIO
CTpeJIKH Ha peodpaszoBatene, pukcupyercs coobrrue J1CO. B 3aBucumoctu ot
HACTPOEK, Tpeodpa3zoBaTesb UMEET BOZMOKHOCTH C(HOPMHUPOBATH CUTHAT O pe-
BEPCHBHOM ITOTOKe Ha BbIxogax D2 w/mimm D3. Hampumep, npu Ha3zHaUYeHUH
K2=3 n AK/12=00 auckpeTHBIH BBIXOJ 3aMKHYT IIPH PEBEPCUBHOM ITOTOKE
KHUJIKOCTH ¥ Pa30MKHYT IPH MPSMOM HOTOKE.

ITo ymomganuto ucmonb3yeTcst HacTpoiika KJ/[2=2, gto onpenensier renepa-
U0 MMITYJIBCHOTO CHTHala Ha BBIXoe D2 ¢ KOJIMYeCTBOM UMITYJILCOB MPO-
MOPIHMOHATBHBIX 00BEMY JKUAKOCTH, TIpoLIe e B 0OpaTHOM HaIllpaBJICHUH.

7.2 KOHTpOJ'Ib OTCYTCTBUA XXUOKOCTU B UISBMEPUTETTIbHOM
KaHane

IIpeoOpa3oBaTenb KOHTPOIUPYET HAIUUUE >KUIAKOCTH B M3MEPUTEIHHOM
kaHaue ipu HazHadenuu J[1=1. B cioyuae ocymienus kanana gpukcupyercs au-
arHoctuyeckoe coowrrre JC1.

[IpeobpazoBaTens Mo3BoIsAET CHOPMUPOBATH CUTHAI 00 3TOM COOBITHHU TIO-
CPEACTBOM 3aMbIKaHUsI (pa3MbIKaHUs) AUCKPETHBIX BbIxoa0B D2 mmm D3, B 3a-
BHUCHUMOCTH OT HacTpoek. [lo ymomuanuto, mpu BozHukHoBeHHH [IC1 curnan
"3amMKHYTO" (hopMupyeTcst Ha TUCKpeTHOM Bhixoae D3, uemy coorBercTByeT
Hactporika K/13=3 u AK/I3=1.

[MpeaycMoTpeH Takxke aJbTepPHATUBHBIN BapuaHT (OPMUPOBAHHUS CUTHATIA,
COo00IIaroIero 00 OCyIICHHH u3MepuTelbHoro kaHama. [Ipu KI1=2 wmm
KJI1=3 Beixox D1 npeoOpa3zoBarens mepexonuT B MOCTOSHHO 3aMKHYTOE CO-
CTOosiHME B ciiydae perucrpanuu coobitust 1C1.
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7.3 KoHTpoOsib No ycTaBkam

WHorna cymecTByeT HEOOXOOUMOCTh KOHTPOJS pe3ysibTara HU3MEpeHHS
pacxoja Ha BBIXOJ 3a MpeAesibl IPOU3BOJIIBHOTO AMana3oHa. B mpeobpasosa-
TeJe IPEeLyCMOTPEH MEXaHM3M, ITO3BOJIIIOIIUI BHIIIOJIHEHHE 3TOW KOHTPOJIb-
HOM ¢yHKIuH. 7151 3TOT0 UCTIONIB3YIOTCS ABA IPAaHUYHbIX 3HAUEHMsI, Ha3bIBae-
MBIX BepxHss U HWkHsSA ycTaBkd (YB n YH). Ecnu pesynbsrara namepeHus
pacxoja 3a npeaensl nuanazona YH...YB ¢ukcupyercs coobitre JC2.

Homyckaercs nazHavats Y H>YB. IIpu Takom HazHaueHnn coOsitue J[C2 ak-
THUBHO BCE BpeMsl, [TIOKa 3HAYCHUE pacXo/a HaXoAUTCs B nuanazone YH...VB.

3aBojicKHe HACTPOHKH MpeoOpa3oBatelisi HE MpEeAycMaTpUBAIOT 3aMbIKa-
HHe/pa3MBIKaHHE TUCKPETHBIX BXOMOB MPpH Bo3HHKHOBeHNH JIC2, 0MHAKO 3TO
BO3MOYXHO U3MEHHTb.

7.4 KoHTponb no npegenam

IIpeoGpa3oBarenb MOCTOSHHO KOHTPOJIUPYET PE3yJbTaT U3MEPEHUs pac-
XOZa Ha BBIXOA 3a mpenensl Auana3zona Qmin...Qmax. Beixon 3a o3HaueHHbIE
Mpeaesbl 0yIeT COMPOBOXKIATHCS aKTUBAIIMEH TUarHOCTUYECKOTO CO0O0IIEHMS,
KaK 3TO MoKa3zaHo Ha pucyHke 7.1. Ecimu m3aMepeHHbI pacxof oka3blBaeTcs
HIKe 3HayeHus: QOTc, TO MOKa3zaHHs pacxola OOHYJISIOTCS, TEHEPaLUsl UM-
MyJABCHOTO CUTHANA MPEKPallaeTcs, HapacTaHUE TOTAIBHBIX CUYCTYHKOB 00b-
€Ma He IIPOUCXOUT.



26

[Npeobpasosarenu pacxoaa JITK410. PykoBoACTBO MO 9KcniyaTaumnm

FA

I

< JIC6 -

~— JIC5 —

Qu

»
»

Qotc QmiN

Qmax 1,1Quax

Pucynox 7.1 — KonTpois pacxo/ia 1o npeaeniam.
Qu — pe3ynbTaT U3MepeHus pacxoja; F — 4yacToTa BEIXOJTHOTO CUTHAJIA;

3uauenus Qorc, BhruuciacHHbie mo Gopmyie: Qorc= Qmax /1500, mpuse-

neHsl B Tabmuie 7.1

Tabmuma 7.1 — 3rauenus pacxona Qorc B 3aBucuMocTd oT Qmax

DN, 3HaueHue pacxoma, M3/q DN, 3HaueHUe pacxo/a, Me/q
MM QM AX QOTC MM QMAX QOTC
20 12 0,008 20 6 0,004
25 18 0,012 25 9 0,006
32 30 0,02 32 15 0,010
40 46 0,031 40 23 0,016
50 72 0,048 50 36 0,024
65 120 0,08 65 60 0,04
80 180 0,12 80 90 0,06
100 280 0,186 100 140 0,93
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3aBojickHe HACTPOUKH TpeoOpa3oBatellss He MPEeTyCMaTPUBAIOT 3aMbIKa-
HHUE/pa3MBIKaHUE TUCKPETHBIX BXOJOB MPU BO3HUKHOBEHUHU COOBITHI C HOME-
pamu 5 ¥ 6, OIHAKO, TIPH HEOOXOIUMOCTH, 3TO BO3MOXKHO M3MEHHTb.

8 besonacHocCTb

ITpeobpasoBarenn coorBeTcTBYIOT TpeboBanusim TP TC 020/2011
“DNeKTpOMarHuTHas COBMECTUMOCTh TEXHUUYECKUX CPEACTB’ .

HcTouHNK TTOCTOSTHHOTO TOKA, UCTIOIB3YEMBIH ISl OPTaHU3aIK BHEIITHETO
MUTaHMs Ipeodpa3oBares, J0KEH HMETh BCTPOSHHYIO 3aIIUTY OT KOPOTKOTO
3aMBIKaHUs B IICTIA HArPY3KH, & €r0 BBIXOHBIC IICTTH JOKHBI OBITh TajbBaHH-
YECKHU M30JUPOBAHBI OT CETU MTUTAHUS.

9 lNMoaroToBKa K paboTe
9.1 OBLwume ykaszaHus

ITocse TPaHCIOPTHUPOBKH MPH OTPHIIATEILHON TeMIeparype HeoOX0auMO
BBIJIEPXKATh MPeoOpa3oBaTellb B yIIAKOBKE HE MEHee § YacoB MPH TeMIepaType
ot +15 mo +26 °C.

[Tocne pacnakoBku MpeoOpa3zoBaTelis HEOOXOIMMO MPOBEPHUTH €ro KOM-
MIEKTHOCTh HA COOTBETCTBHE MACIIOPTY. 3aTeM MpeoOpa3oBaTellb OMENIAIOT
HE MCHEe YeM Ha CYTKH B CyXO€ OTaIIMBacMOe MOMEIICHUE; TOJBKO MOCie
3TOTO €r0 MOKHO BBOIMTE B OKCILTyaTaIHIO.

Ha Bpems nipoBejicHHsI MOHTQKHBIX Pa0dOT, KOT/a KPBIIIKa MOHTaXKHOT'O OT-
ceKa OTKpBITA, ClieayeT O0SCNeYHTh 3allUTy OT MOMAJaHUs TbUIM U BIIArd
BHYTpPb KOpITyca npeodpa3oBaTels.

9.2 Bblbop mecTa yCTaHOBKU

ObOwme nonoxeHus

[Tpu BEIOOpE MecTa yCTaHOBKM IIpeoOpa3oBaresst Heooxomumo obecrie-
YUTH COOIOACHUS PsIia yCIOBHIA:

a) IMOCTOSIHHAS 3aII0JTHEHHOCTh U3MEPHUTEIHHOI0 y4acTKa Ipeoopa3oBa-
TEJS JKUAKOCTHIO;

0) OTCYTCTBHE Ta30BBIX My3bIPEil B IOTOKE KHUIIKOCTH;

B) CHMMETPUYHOE PACTIPEACIICHNE TTOJIT CKOPOCTEH MOTOKA KUIKOCTH;
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T') IoJiepKaHNuEe CTAOMITEHOM MPOBOUMOCTH CPEIIBI;
1) paboTa B uama3oHe pabo4ynXx yCIOBHN IKCILUTyaTallny.

Obecne4veHune 3anofHeHUs N3MepPUTESibHOro KaHarna

sl BBIMOJIHEHHST YCIIOBUS 3allOJTHEHUS] U3MEPUTEIBHOTO KaHaia He Clie-
JyeT pa3Meliats mpeodpa3oBaTesb B BEPXHEH TOUKE CUCTEMBI TPU OTCYTCTBUH
YCTPOWCTB ylaIeHNs BO3AyXa (BO3AYIIHBIX KJIAIAHOB).

BepTukanbHbIi MOHTaX 1Ie1eco00pa3eH B TeX clydasx, KOoria UMeeTcsl TeH-
JEHIUS K Pa3lesIeHUIO )KUAKOCTEH MM 00pa3oBaHMIo TBepaoro ocaaka. [lpu
BEPTHKAIFHOM MOHTaXXE€ MOTOK PEKOMEHIYeTCS HAalpaBisATh CHHU3Y BBEpX.
Hampasnenue moToka cBepxy BHHU3 JOITyCKaeTcs €CIH MpeoOpazoBaTenlb He
pasmeliieH Ha TpyOOTIpOBOE CO CBOOOAHBIM HU3THBOM.

[Tpumeps! pacmonoxkenus mpeoOpa3oBarTeis MPUBEACHB HA pUcyHKe 9.1.

It

I~

=

Pucynok 9.1 — [IpumMepsl pacmofioskeHUs Mpeodpa3oBaTes

MpepoTBpaleHme hopMUPOBaHUS ra3oBbiX My3blpen

IIpu pabore 3amopHOIl WM perynupyIoLlel ammaparypbl MOXKET CO37a-
BaThCA HU3KOE JaBJIeHHE U HHULMUPOBATHCA 00pa30BaHUE T'a30BbIX My3bIpeil B
noroke. YToObl H30€XKaTh 3TOT0, MPEANOUYTEHHE CIEAYET OT/IaBaTh YCTAHOBKE
KJIalaHa ocje mpeoopas3oBareris.
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Ecinu reomeTpudeckast 0Cb, Ha KOTOPO# HAXOATCS DIIEKTPOIBI TIPe0Opaso-
BaTeJIsl, pacrosioKeHa BEPTUKAIBbHO, CKOIJIEHHE BO3AYIIHBIX ITy3bIpeil B BEpX-
HE YacTH U3MEPHUTEIBHOTO YYacTKa MM OCaJKOB — B HHYKHEH YacTH MOXKET
NPUBECTH K YBETMIECHHIO TIOTPEITHOCTH H3MEPEHHUH, TO3TOMY HA TOPH30HTAIb-
HBIX yYacTKax Ipeodpa3oBaTesb CIEIyeT PacioaraTb SJIEKTPOHHBIM OJIOKOM
BBEpX. MakcuMasbHOE OTKIOHEHHE OT BEPTHKAIbHOM ocu He 6osee +30 rpa-
ycoB (cM. pucyHOK 9.2).

30° 30°

Pucynok 9.2 — [Ipumep pacrionoxeHus mpeodpazoBaTens

Ob6ecneyeHne CUMMETPUYHOCTM MOMSA CKOPOCTEN

HckaxxeHue moiisi CKOPOCTEH B TIOTOKE KHJIKOCTH MOXET OBITh O0YCIIOB-
JIEHO MECTHBIMH COIIPOTHUBIICHUSMHU (3aJBIDKKAMH, KJIarlaHaMH, KOJIEHAMH,
KoH(y30pamMu U Tip.). JIs yMEHBIIIEHHUS BIUSHUS TAKUX COIPOTHUBICHUN Tpe-
OyeTcs mperycMaTpuBaTh IPSMbIE YYaCTKH JI0 | ITOCIIe MpeodpazoBartens. Mu-
HUMAJbHO HEOOXOIWMBIE JUIMHBI TPSAMBIX YYacTKOB, KpaTHBIE 3HAYEHHUIO
ycinoBHOro nuamerpa DN, npusenens! B Tadnure 9.1. [lpu onpeneneHuy MIHnH
MPSIMBIX YYaCTKOB CJIEAYET YYeCTh BOZMOKHOCTh PEBEPCHUBHOTO IMOTOKA KU~
KOCTH.
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Tabmauia 9.1 — MuHMMaIbHBIC IJIHUHBI PSAMBIX YIaCTKOB

Bun
JITMHBI IPSIMBIX YYaCTKOB

COIPOTHUBIICHUS
[onHocTbEO Iﬁrﬁ
OTKPBITHIC
3a/IBI)KKA FITH —>
apoBoi

>2DN >2DN
KJIarnaH < >
[Mepexoansie I?H_F
naTpyoKu

3200 2N
N3ru6 na 90
rpajycoB

_ >5DN N >2DN

Tepmonpeod-
paszoBarenu

QunbTp WIN
Ips3EBUK

v

| >5DN >2DN
D E—
Tpoiiauk I?H'F

<O pziolN|
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Bun
CONPOTHBIICHUS
Perynupyto-
1€ KJIanaH
WM 33]IBUKKA

I[J'H/IHLI MpAMBIX YU4aCTKOB

Hacoc

JIBa nocneno-

) o' ) o'
BaTeJIbHBIX A _ ( __
o 0, o 0,

nzruda Ha 90 ‘ -
IpaaycoB B I?H_F
PasHBIX IUIOC-

KOCTAX .

_ >8DN _>2DN

A
Y
A
A

MopaepxaHue cTabunbHON aNEKTPONPOBOAHOCTU cpeabl

He cnenyet ycranaBnuBath nmpeoOpa3oBaTeih TaM, I1€ UMEETCS TCHACHITHIS
K (popmupoBanuto (BIyKTyanuii mpoBoAMMOCTH pabouel cpenpl. Ecinu ects
H606XOL[I/IMOCTL 3arpy3kKkm XMMHKATOB B pr6OHp0BO,Z[, TO OTBCPCTHUC AJIA UX
3arpy3KH CJeIyeT pacroliarath mocje npeoodpa3oBaTelis.

CobnogeHune paboynx ycrnosum akcnnyaTaumm

Pasmernienue npeobpaszoBares clieayeT IpeaycMaTp1uBaTh B MeCTax, I'/i¢ BO
BCEX pCKHUMaAX pa6OTI>I napamMeTphbl OprmaIOIHGfI Cpeabl HC BBIXOJAT 3a AOITYy-
CTUMBIC TUalla30HEbI.

[IpeobpazoBarens yCTaHABIMBAIOT B MECTE, 3AIMUINEHHOM OT BO3ICHCTBHS
HpHMLIX COJIHCYHBIX nyqeﬁ.
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IIpeoOpaszoBatTeNlb yCTaHABIUBAIOT B MECTE, IJIe OH He OyJAeT IMOABEPIKEH
BUOpanuu.

[IpeoOpazoBaTenb JOHKEH OBITh YCTAHOBJICH BJIAJIH OT 3JIEKTPHUUECKUX JIBH-
raresiei, TpaHcGOpPMAaTOPOB, HHBEPTOPOB, YACTOTHBIX PETYISTOPOB U IPYTUX
HMCTOYHHMKOB 3JIEKTPOMArHUTHBIX IIOMEX, YTOOBI M30€KaTh BO3ACHCTBUS Ha U3-
MEpPEHUSL.

9.3 MNopsaok ycTaHOBKM NpeobpasoBaTens

f 3ampenieHo mpoBeIeHHE AIEKTPOLYTOBOM CBapKH Ha TpyOOmpoBoie
P yCTaHOBIIEHHOM Ha 3TOT TPYOOIIPOBOJ ITpeodpazoBarele.

3ampernieHo MepeHoCUTh MPeodpazoBaTelNhb 3a AMEKTPOHHBIN OJIOK.
3anpeneHo NpUKIAAbIBaTh YCHIUS K DJIEKTPOHHOMY OJIOKY.

3anpereHo KacaThCsl IOBEPXHOCTEH 3IEKTPOIOB.

3arnperieHo pe3Kkoe 3aKpbITHE U OTKPHITHE OTCEYHBIX YCTPONCTB (3a-
JBWKEK, KPaHOB U TP.) B THIPABIMYECKOM KOHTYpe peoOpazoBaTes

> B> B> B

IIpeoOpa3oBaTenb ycTaHABIMBAECTCA MEXAY ABYMs (haHLaMHU U CTSITUBa-
eTCsl IIHIbKaMH™.

Jlst ycTaHOBKH TIpeoOpa3oBatesisi peKOMEHYeTCsl IPUMEHSTh (DJIAHIIBI 110
I'OCT 33259. 1511 u3roToBIEHUS MPSIMBIX YIaCTKOB MCIOIB3YIOTCS TPYOBI 11O
I'OCT 8734 wnu TOCT 87322,

OTKIJIOHEHUS] BHYTPEHHUX JHAMETPOB TPYOOTIPOBOIOB HA MPSMBIX Y4aCT-
Kax JI0 ¥ Tociie mpeodpazosatens He JokHO mpeBbimats 0,02DN.

Ecnu ycnoBHbIe AuamMeTpsl TPyOOIIpOBOIOB U Mpeodpa3oBaTesisi He COBIIa-
JIAI0T, TO MCIIOJIB3YIOTCSl KOHLeHTprudeckue nepexo sl mo 'OCT 17378.

! ®nanupl, nMuabKY U Aokl B KOMIUIEKT MOCTABKH HE BXOJAT

2 KOMIUIEKTHI TTPUCOEIMHUTENBHON apMaTypsl TOM-KITA-4 06ecieqnBaroT BLITION-
HeHue TpeOOBaHUi K NPSAMBIM ydacTKaM, (JlaHIlaM U BHYTPEHHHUM JHaMeTpaM Tpy-
OOTIPOBOIOB.
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JUIsl yIUIOTHEHHWs COEIMHEHHWH HCHONB3YIOTCA MPOKIAIKH M3 KOMIUICKTA
HOCTaBKH.

JIiist HOAKIIOUEH s IByX TOKOIPOBOIOB M3 KOMILIEKTA IOCTABKH IIPeobpa-
30BaTels B BepXHEH TOYke (pIAHIEB HEOOXOAUMO HCIHONIB30BATh OTBEPCTHUS
noz BUHT M5 (pucynok 9.3).

Ilepen ycTaHOBKOM Ipeobpa3oBaTesis Ha TPyOOIPOBO ra0apUTHbINA MMUTA-
TOp U (JIAHIBI C MPAMBIMH y4ACTKAMHU JTOJDKHBI OBITH COOPAHBI B €IMHYIO KOH-
CTPYKIIMIO C HOMOIIBIO IITHJIEK.

B HuKHel 4acTU eIMHON KOHCTPYKIMU HEOOXOIMMO YCTAHOBHTH LIYHTH-
pYIOILIUii TOKOIIPOBOJ — MEHBII MPOBOJHUK CEYEHHEM HE MEHee 6 MM? Win
cTanpHas nosoca He MeHee 20 MM2.

NPAMOW y4acToOK

oTBepCTMsa BO doriaHuax nog BMHT M5x10

/ ./ NPSAMON y4acToK

*\ npoknaaxa

\ rabapuTHbIN UMUTaTOP

LUYHTMPYIOLLMIA TOKONPOBOA,

Pucynok 9.3 — YcraHoBneHHbII rabapuTHBII KMUTATOD

[Ipu ycraHoBke eIWHON KOHCTPYKIMK HA TPyOOMPOBOJ HEOOXOJMMO BbI-
HIOJIHUTH CIIEAYIOIILYIO [TOCJIE0BATENBHOCTD JEHCTBUI:

1. U3meputhb IIMHY €AUHOW KOHCTPYKIUH.

2. 3akpenuTh TPyOOIPOBOJI C IENBbI0 UCKIIOUCHUS HAPYIICHUS COOCHOCTH
TOCJIe eT0 pa3pe3aHwsl.

3. BeIpe3ats yuacTok TpyOOnpoBoAa ¢ y4ETOM U3MEPEHHOM AJTMHbI €AMHON
KOHCTPYKIMHU U TEXHOJIOTHYECKHUX JIOIYCKOB Ha CBAPKY.

4. IlpuBapuTh €NUHYIO KOHCTPYKITHIO K TpyOompoBoxay. [Ipu cBapke HeoO-
XOAMMO OOECTIEYHTh OTCYTCTBHE HAIUIBIBOB U IpaTa Ha BHYTPEHHUX IOBEPX-
HOCTSX CTBIKOB CBapEHHBIX JI€TaNEH.

YcraHoBka npeoOpa3oBatellsi B TPYOOIPOBO/I JOJKHA MPOU3BOIUTHCS T10-
CJIC 3aBEPHICHUA BCEX CBAPOYHBIX, IIPOMBIBOYHBIX U T'MAPABINYCCKUX pa60T.
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[l ycTaHOBKH HE00X0AUMO:

1. OTcoenuHUTH rabapUTHBI UIMUTATOP.

2. YnoxuTh npoknaaku. IIpoknaaku He JOJKHBI 3aXOIUTHh B MPOTOYHYIO
yacTh TPyOOIIPOBOJA 110 BHYTPEHHEMY AHWAMETPY 3a TPAHULIBI YIUIOTHAEMBIX
MTOBEPXHOCTEH.

3. YcTaHoBuTh npeodpa3oBaTenb MEXAY (iIaHIaMH U 3a)UKCUPOBAThH €T0
IIbKaMu (60ITamm).

4. OTueHTPUPOBaTH BHYTPEHHHE OTBEPCTHS TPYOOIIPOBOIA 1 IPpeodpazoBaTes.

5. 3aTAHyTh rafiKy MIMTUIIEK.

3aTsHKKy raek, Kpersiux npeoOpas3oBaTeib Ha TPyOONpPOBOAE, CIEAYET
IPOM3BOAUTE PAaBHOMEPHO, OOUEPEAHO, MO JUAMETPAIBHO MPOTHUBOIIOIOXK-
HBIM MTapaM. 3aKpydnBaHHUE OCYIIECTBISICTCS 32 TPH-YETHIPE MPOXO/a, C MOCTe-
NICHHBIM yBEJIMYCHHEM MOMEHTA 3aTsHKKM MK /10 3HaYCHUH, MPUBEACHHBIX B
tabmuue 9.2.

Tabmuma 9.2 — MOMEHTHI 3aTsSKKH Taek MPH yCTaHOBKE IpeoOpa3oBaTeist

DN, | 50 | 25 | 32 | 40 | 50 | 65 | 80 | 100
MM
M, oo | 22 | 25 | 30 | 35 | 35 | 35 | 55
H-m

s obecrieueHnss HopManbHOW paboThl MpeoOpaszoBaTenss HEOOXOTUMO
WCKIJTIOYUTD BIMSHUE HA IPe00pa3oBarTenb OIIyKAalolIuX TOKOB Ha TPYOOIpo-
BoJie. [l 3ammuThl MpeoOpazoBaTessi OT MPOTEKAIOIINX MO TPYOe TOKOB MpH-
MEHSIOTCS JIBa TOKOIPOBO/IA N3 KOMIUIEKTA TIOCTABKH U IIYHTUPYIOLIHIA TOKO-
MPOBO/JI, KaK 3TO U300pakeHO Ha pUCYHKE 9.4.

TOKOMPOBOS,

ey

“H

LUYHTMPYHOLLIMIA TOKONPOBOS

Pucynok 9.4 — MoHTax TOKOITPOBOIOB
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9.4 MoHTaXx anekTpu4eckux uenemn

[lIrexkeps! i MOIKIIOYCHUS BHEIIHUX IIETICH Pa3MElIeHbl B MOHTAKHOM
OTCEKE DIICKTPOHHOTO 0Jioka (cM. pucyHok 3.4). Jlns moctyna B MOHTaXHBIH
OTCEK HEOOXOJMMO OTKPYTHThH YEThIPE BHHTA KperwieHHs (cM. pucyHOk 3.3),
MIPHUITOAHSTH KPBIIIKY Ha 15 MM (pucyHok 9.5 "a") 1 OTKHHYTB KPBIIIKY (pUCy-
HOK 9.5 "O").

=
=

Jo b Dol

Pucynok 9.5 — Ilopsinok AocTyIa B MOHTaKHBIN OTCEK

[onxiroueHne BHEIIHETO 000PYIOBaHUS K IPE0OPa30BATEI0 BHITOIHSIIOT
MHOTOKHJIbHBIMH Kabemsimu. [locne pa3aenku KOHIOB kabeiel 1moa MOHTax
UX MPOIYCKAIOT Yepe3 YCTAHOBJICHHBIE HA KPBIIIKE MOHTa)KHOI'O OTCEeKa Ka-
OelbHBIC BBOJBI, IOCJIE YETO 3aBOPAYMBAIOT HAKHUIHbBIE T'aKM HACTOJIBKO,
9T00OBI 00€CTIeYNTh MEXaHUIECKYIO POYHOCTD 3aKpeTIeHNs Kabenei 1 00KiuM
CaJIbHUKOBBIX YIUIOTHUTENEH. KOHIIBI KU 3aKPEIUIAIOT B ITEKepax, CHa0KeH-
HBIX 32KMMaMH. MakCHMaIbHOE CEYEHHE KaKI0W KUIbI cocTaBiseT 1,5 Mm?,
Jlnana3zoH IUaMeTpoB HCHONB3YeMBIX KalOened OorpaHuuMBaeTCs KOHCTPYK-
1uel KabeNbHBIX BBOAOB M cocTaBisieT 3,5 — 6 mm. KoHcTpykius kabenpHBIX
BBOJIOB 00€CIIEUHBAET, TP UCTIONB30BAaHUN Ka0elel KPyriioro ce4eHus, ypo-
BEHb 3all[UTHl OT NMPOHMKHOBEHHWS MBUIM W BJard BHYTpb Kopiyca IP65 mo
I'OCT 14254,

[Tpu MoHTaXE creayeT mpeayCMOTPETh MOIKITI0YeHnE Kabesei ¢ o0pa3oBa-
HueM Hucnanatomeld U-o6pa3Hoil eTiIn B BEPTUKAIBHOM TNIOCKOCTH, KaK 3TO
MOKa3aHo Ha pUCYHKE 9.6.
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Pucynok 9.6 — ®opmuposanne U-obpazHoii eTim.

J71s1 321U THL OT BIUSIHUSI IPOMBIIITICHHBIX TTIOMEX PEKOMEHIYETCS UCTIOINb-
30BaTh 3KPaHUPOBAaHHBIC KA0EH, METAIIOPYKABA UM METAILTHYECKUE TPYOBI.
B ycnoBusx sKcmuryaTanii moMeXu MOTYT OBITH OOYCIIOBJICHBI pa3THIHBIMH
(hakTopamMu, HanpuMep, padOTOM THPUCTOPHBIX M UHBIX IIpeoOpa3oBarTescii ya-
CTOTBHI, KOMMYTAIIUCH MOIIHBIX HATPY30K C TIOMOIIIBIO PEJIE M KOHTAKTOPOB, KO-
POTKHMH 3aMBIKaHUSMH U AYTOBBIMH pa3psiiaMd B 3JEKTPOYCTAaHOBKAX, Pe3-
KHUMH U3MEHEHUSMU Harpy3KH B JIEKTPUUCCKUX PACIIPEICTUTEIBHBIX CUCTE-
Max, CpabaThIBAHUEM 3aLIUTHBIX YCTPONCTB B ANEKTPUUYECKHUX CETAX, HICKTPO-
MarHUTHBIMA TIOJIIMHA OT Pajyio- M TEIEBU3UOHHBIX IEPEIaTYMKOB, HEIps-
MBIMH pa3psiaMy MOJHHHN U TIp.

Pabouee 3azemiieHHE 3KPaHOB JOHKHO BBIMOITHATHCS TOJBKO B OJTHOM
TOYKE, KaK NMPaBUIIO, Ha CTOPOHE PETUCTPUPYIOLIETo Tpubopa (Hampumep, Tem-
noBeranrcauTenst). OIMIETKH AODKHBI OBITh 3JIEKTPHYECKH H30JIMPOBAHEI TIO
BCeH JIMHE Ka0elis, UCIIOIb30BaHKUEe MX JJIs 3a3E€MIICHUS KOpITyca nmpeo0pas3o-
BaTeJsl U MPOoYero 000pyA0BaHUS HE JOIYCKACeTCsI.

[ToakiroyeHe BHEMIHUX [IENEH BBIMOJIHAIOT COrJIACHO Taduie 9.3 K KiieM-
MaM B MOHT2)KHOM OTCEKE, CHa0)KCHHBIM MapKUPOBKOH HOMEPOB KOHTAaKTOB U
MO3UIIMOHHOW MapKUpOBKOH. [lepen moakioueHreM KOHITH Kabemnei 3auuntia-
I0TCSI OT M3OJSIUU Ha AJIMHY 5-6 MM. [ 3aKpenieHus 3a4uIleHHON 4acTu
Ka0eJs UCIOb3YIOTCSI BHHTOBBIC 32KHMBI.
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Tabmuma 9.3 — I[NogkiroyeHre BHEIMIHUX LETIEH
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X5 | 1|Umaximax - Umax =24 B,
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K mokabGenpHOMY pacrpeieneHruIo Ieneil crienualbHbIX TPEeOOBaHMN HE
NPEIbsBISIETCS, OHO OMpPEAeIsieTcs COOOPaKEHUSIMH SKOHOMHUYHOCTH U YI00-
CTBa MOHTaXa.

B xadecTBe BHEUTHEr0 MCTOYHHKA MATAHUS TIpeoOpa3oBaTess U UCTIONb3Y-
€MOT0 COBMECTHO C HUM 00OpYIOBaHUS PEKOMEHIIyeTCsl MCIIONh30BATh CEeTe-
Bble anantepbl’ AJII182 nubo mHbIe OJIOKHM MHUTaHUS, COOTBETCTBYIOLIHE Tpe-
0OOBaHHUSAM CTaHAPTOB JIEKTPOMATHUTHONW COBMECTUMOCTH M O€30ITaCHOCTH.

JormyckaeTcs mapaiienbHoe TOAKII0OUYeHHe HECKOJIBKUX Mpeodpa3oBaTenei
K OTHOMY OJIOKY MUTaHHMSI.

JlnuHa muHUE CBsA3M, MOAKIoUaeMbIX K Beixogam D1, D2, D3 npeobpaso-
BaTeNs, OTPaHWYCHa COIPOTHBICEHWEM Ka)KJOTO MPOBOJA IIETH, KOTOPOE HE
JoikHO mpeBblaTh 50 Om. [l nenel NUTaHUs CONPOTHBIICHUE KaXKOTO
NPOBOJA JOKHO OBITH He Ooiee 2,5 Om.

DNEKTPUYECKOE COMPOTHBICHUE H3OIAINN MEXKIY MPOBOIAAMH, a TaKKE
MEXTy KaKABIM IMPOBOJOM W DKPaHHOW OIUIETKOW WIIM 3eMJIEH JOKHO OBITh
He MeHee 100 MOM — 3To TpeboBaHHE 00ECIICUMBACTCS BHIOOPOM HCIIOJIb3Ye-
MBIX KaOeJiell 1 KaueCTBOM BBIIIOJIHEHUS MOHTAXA L{EIEH.

[Tpu moaKIIOYeHNN KOMITHIOTEPA WIIA MOZIEMa OHH MOTYT OBITh yIaJeHBI OT
npeoOpazoBatesst Ha pacctosaue 10 100 M. s aganrepa AIC98 (ALC99)
9TO paccTOsTHUE MOXKET 0oJiee 2 KM MPU COMPOTHBIICHUN KaXKAOTO MPOBO/IA JIU-
HUU CBA3M, He mpeBblmaomemM 150 Om.

ITo oxoHYaHWMM MOHTaXKa AIIEKTPUIECKHX IIEeTIeH CIIeyeT YOeIuThCs B Tpa-
BUJILHOCTH BBITIOTHEHUSI BCEX COCAMHCHUM, HampuMmep, IMyTeM ux 'mpo-
3BOHKH'". DTOMY 3TaIry pabOTHI CIIEyeT YyASIUTh 0c000e BHUMaHUE — OLTHOKH
MOHTa)Ka MOTYT NMPUBECTH K OTKAa3y MPeo0pa3oBaTes.

9.5 BBopa B akcnnyaTaumto

IIpeobpa3oBarens IpH NEPBOM BKJIIOYEHHH WIH M1OCNIE AIUTEIBHOTO Hepe-
pbIBa B paboTe rOTOB K KCILTyaTally MOCIe:

- 30-MUHYTHOW NPOMBIBKM MPOTOYHOM YacTH NMpeoOpa3oBaTelsi IOTOKOM
KHUJIKOCTH;

- 30-MHUHYTHOTO IpOrpeBa nNpeodpa3zoBaTesl.

! Msrorosurens anantepos — AO HIT® JIOTUKA, r. Caukr-TletepOypr.
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ITpu BBOAE peoOpa3oBaTens B IKCIUIyaTalUIO CIEAYET IPOBEPUTh:

- COXpaHHOCTb TUIOMOBI IOBEPUTENSI B MOHT)KHOM OTCEKE;

- COOTBETCTBHE HampaBJIeHHs CTPEIKHM Ha KopIyce NpeoOpazoBarTens
HaIpaBJICHUIO TIOTOKA XUAKOCTU B TPYOOIIPOBOAE;

- COOTBETCTBUE AJIMH MPSIMOJMHEHHBIX yYaCTKOB Ha BXOJE U BBIXOJE Ipe-
o0pazoBareJsi ¢ y41eTOM BO3MOXKHOTO peBepca MOTOKa;

- TePMETUYHOCTh COEIMHEHNUS TPeodpa3oBarelis ¢ TpyOOIpOBOIOM;

- IPaBUJIBLHOCTH MOAKIIIOYEHUs PeoOpa3oBaTesis U B3aUMOJEHCTBYIOLIETO
000pYAOBaHHS B COOTBETCTBUU C BRIOPaHHOH CXEMOIA;

- KOPPEKTHOCTH 33/IaHHBIX PEKUMOB pabOThI BEIXOJI0B IIPEOOpa30BaTEIIs;

- COOTBETCTBUE HANPSDKEHUS MUTaHUS TPEOYEeMbIM TEXHUUYECKHM XapaKTe-
pHUCTHKAM.

B ciyuae, ecnin HacTpoeyHble JaHHBIE MpPeoOpa3oBaTeis JOJDKHBI OTIIH-
9aThCs OT 3aBOACKHUX HACTPOEK, TO MX U3MEHEHHE BO3MOXKHO OCYIIECTBUThH Ha
MecCTe 3KCIUTyaTally, OJHaKO ynoOHee 3To chenaTh 10 ero MOHTaxa. Box
HAaCTPOCYHBIX NJAaHHBIX B HpeO6pa3OBaTCHL PEKOMCEHAYCTCA BBIINIOJHATL C I10-
moripio porpaMmsel KOHOUTYPATOP wnu npunoxkennst UHCITEKTOP.

[Tocnme HacTpoiiku mpeoOpa3oBaTessi KOHTPOIHUPYIOT pabOTOCTIOCOOHOCTh
CMOHTHpOBaHHOﬁ CHUCTCMBI 110 TOKa3aHUAM U3MEPACMBIX MMAapaMCTPOB, 3HAYC-
HUS KOTOPBIX JOJDKHBI COOTBETCTBOBATH pPexXMMaM padoThl y3ia. [Ipu craue
CHCTEMBI B 3KCILIyaTallMIO MPOBEPSIIOT BBEICHHBIC AaHHBIC Ha COOTBETCTBHE
JOKYMEHTAIlUU y371a y4yeTa.

[IpoBepuB KOPPEKTHOCTh HACTPOCYHBIX JIAHHBIX, B TEYEHHUE HEKOTOPOTO
BpEMEHH HaOJIOAAIOT 3a paboTol mpeoOpa3zoBaTes, KOHTPOJIUPYIOT OTCYT-
CTBHE/HAINYME AMArHOCTUUECKUX coobuieHni. [lanee ycTaHaBiMBaioT mepe-
KJIIO4aTCJIb 3allIUTHI JAHHBIX B BEPXHEC MOJIOKCHUEC, 3aKPBIBAIOT KPBILIKY 3JICK-
TPOHHOTO OJIOKA W 3aTATHBAIOT BUHTHI ee KperuieHus. [liomOuposanue mpeoo-
pasoBatelisi OCYLIECTBISIIOT HABECHOH IMJIIOMOOH, KOTOPYIO pacloiararoT Ha
TUIOMOUPOBOYHOM IITU(TE IIEKTPOHHOTO OJIOKA.



40 [Npeobpasosarenu pacxoaa JITK410. PykoBoACTBO MO 9KcniyaTaumnm

9.6 leMoHTax

[Tpu nemoHnTa)ke nmpeobpazoBaTessi HeOOXOAUMO:

- nu3beras THIPOYIAPOB, MUIABHO CHU3UTH PACXOJl U 3aKpPBITh OTCEYHBIC
YCTPOWCTBA JI0 U IOCIIe IpeoOpa3oBaTes;

- TOK/IAThCS CHIDKCHUS TeMIEepaTyphl KHUIKOCTH 10 0€30M1acHOTO YPOBHS
(menee 55 °C);

- OTKJIFOYHTH MTUTAHKUE TPE0OPa30BaTEIIS;

- OTCOEIMHUTH OT NPeoOpa3zoBaTesl MOAKIIOYEHHBIE K HEMY KaOeH;

- OTKJIFOYHTH OT (pJIAHILICB COCANHHUTEIILHBIC TIEPEMBIYKH;

- MOCTETICHHO CHH3UTh JaBJICHHE B TPYyOONpPOBOAE A0 arMOC(HEpPHOro u
CITUTB JKUJIKOCTh U3 U3MEPUTETHHOTO YIaCTKa;

- IEMOHTHPOBATh MpeoOdpa3oBaTeIb U YCTAHOBHTh UMUTATOP, 0OECIICUNB
IIpU 3TOM I'€PMETHYHOCTL CTBIKOB.

[lepen ornpaBkoii mpeoOpazoBaTessl B PEMOHT WM MOBEPKY €T0 BHYTPEH-
HHI KaHAJI ¥ BHEIIIHUE TTOBEPXHOCTH JIOJDKHBI OBITH OYMIIIECHBI OT 3arps3HEHNIN
U OTJIOKECHMM.

9.7 MNMopgkntoyeHne mogema

Mogem nepes MOAKIIOUYEHHEM K IpeoOpa3oBaTeao He00X0AUMO HAcTpoO-
UTh CIEAYIOUIIM 00pazoMm:

- ympasnenue notokoM (RTS/CTS) BeikitoueHo;

- ynpasnenue roroBHOCTbI0 (DTR/DSR) BeIKiTIOUEHO;

- guaus DSR B aKTUBHOM COCTOSIHUH;

- CKOPOCTH Ha MOPTY MOJIeMa M MOPTY MPeodpa3oBaTeis JOJKHBI OBITh

COTJIACOBAHBI.

Hacrpoiiky MomeMoB ymo0HO MPOM3BOJAUTH C HCHOJIB30BAaHUEM IHPO-
rpammbl MSetup. [IporpamMMa HaxoauTcs B CBOOOJHOM JIOCTYII€ Ha CaiTe
www.logika.spb.ru.

9.8 OrpaHn4eHuns B UCNOMb30BaHUM

IIpeoOpa3zoBarenu He SIBISIOTCS B3PHIBO3AIIUIICHHBIM 000pYIOBAaHHEM.
IIpu skcrmyatannu Ha 00BEKTax, Tae TpeOyeTcss obecredeHe B3PhIBO3AIIN-
IIEHHOCTH, OHU OOJIKHBI pa3MCIIATECA BHE B3PBIBOOIIACHBIX 30H.

He nmomyckaercs ucnonp3oBanue npeoOpazoBaTenell Uit ydera pajguoak-
TUBHBIX, AJOBUTHIX U B3PbIBOOIIACHBIX X(HIIKOCTeﬁ.
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10 TpaHcnopTUpoBaHMEe U XpaHeHue

TpancnopTupoBanue mpeoOpa3oBaTeiieid B TPAaHCIOPTHOW Tape AOIMycKa-
€TCs IPOBOIUTH JIFOOBIM TPAHCIIOPTHBIM CPEICTBOM C 00ECIIEYCHUEM 3alTUThHI
OT aTMOC(EpHBIX 0CAIKOB H OPBI3T BOJBI.

VYcnoBus TpaHCTIOPTUPOBAHMS:

- TeMIlepaTypa OKpY>KaloIero Bo3ayxa: oT MUHYC 25 o mitoc 55 °C;

- OTHOCHUTEINIbHAs BIXXHOCTE: He Oomnee 95 % mpu 35 °C;

- arMocdepHoe nasienue: ot 84 mo 106,7 klla;

- ynapsl (TpaHCTIOpTHAs TPACKA): ycKopeHue 10 98 m/c?, yactora 1o 2 I,

YcnoBus XpaHeHus TpeoOpa3oBaTeieii B TPAHCIIOPTHOH Tape COOTBET-
CTBYIOT YCIIOBHSIM TPAHCIIOPTUPOBAHUS B YaCTU BO3JICHCTBUS KIIMMATUICCKUX
(haKTOpOB BHEIIHEH CPEJIbI.

11 Peanusauusa v ytunusaums

Peanmmsanust mpeoOpa3oBaTeneil T0MyCKaeTcsi BCEMH yYaCTHUKAMH PHIHKA
IIPY BBINOJIHEHUH YCIOBUI TPAHCIIOPTUPOBAHUS U XPaHEHUS.

B cootBercTBum ¢ denepanbHbIM KIacCHOUKAIMOHHBIM KaTaJIOTOM OTXO-
noB (PKKO) xommoHeHTHI peoOpa3oBateist oTHOcATCS kK otxonam IV kiacca
OIIaCHOCTH (MaﬂOOHaCHBIM) 1 JOJDKHBI YTUIIN3UPOBATHCS JIMICH3NPOBAHHBIMU
OpraHuv3anusamu.
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A.2 JIyis TaTYuKOB pacxofia, B CIIydae UX UCIIOIH30BaHUS B COCTABE TEILUIOCUCT-
YUKOB, PErVIAMEHTHPYETCS] OTHOCUTEIbHAS MAaKCUMAIbHO AOIMycKaeMas IIO-
rpemHocTh Ef [%] B 3aBHCHMOCTH OT pacxoja U Kilacca TeImI0CYeTUHKA.

Jlis TertocueTIMKOB Kitacca 1:

Ef=+(1 +0,01- Quax /Q), HO He Gonee + 3,5% (n
JI7ist TEMIIOCYETYHKOB Kiiacca 2:
Ef = +(2 +0,02' Qumax /Q), Ho He Gonee + 5% (I

B Tabmmrie A.2 peacTaBieHbI AUAna30Hbl PacxomoB mpeodpazosateneii JII'K410
P MPSIMOM HATIPABJICHUH TIOTOKA, TSI KOTOPBIX MPEJIEIT MOTPEITHOCTH peodpa-
3oBaTens (omnpezensercs mo GhopMyiaM TaOIUIbl 2.4 HACTOSIIETO PYKOBOCTBA)

HE TIPEBBIIIAECT 3HAYCHUI, YCTAaHOBIICHHBIX BhIpakeHusiMH | u |1.

Tabmura A.2
Moners Kiracc 1 | Kracc 2
Pacxon Q [M/u]

JIT'K410-20-12-1-XX 0,0268...12 0,017...12
JITK410-20-12-11-XX 0,192...12 0,034...12
JITK410-20-6-11-XX 0,096...6 0,017...6
JIT'K410-20-12-A1-XX 0,017...12 0,017...12
JIT'K410-20-6-A1-XX 0,009...6 0,009...6
JITK410-20-12-AII-XX 0,024...12 0,017...12
JITK410-20-6-Al1-XX 0,012...6 0,009...6
JITK410-25-18-1-XX 0,0402...18 0,025...18
JITK410-25-18-11-XX 0,288...18 0,0509...18
JITK410-25-9-11-XX 0,144..9 0,0255...9
JITK410-25-18-A1-XX 0,025...18 0,025...18
JITK410-25-9-A1-XX 0,013...9 0,013...9
JITK410-25-18-A11-XX 0,036...18 0,025...18
JIT'K410-25-9-AII-XX 0,018...9 0,013...9
JITK410-32-30-1-XX 0,0669...30 0,043...30
JITK410-32-30-11-XX 0,48...30 0,0849...30
JITK410-32-15-11-XX 0,24...15 0,0424...15
JITK410-32-30-A1-XX 0,043...30 0,043...30
JITK410-32-15-A1-XX 0,022...15 0,022...15
JITK410-32-30-AI1-XX 0,06...30 0,043...30
JITK410-32-15-AI1-XX 0,03...15 0,022...15
JITK410-40-46-1-XX 0,1026...46 0,066...46
JITK410-40-46-11-XX 0,736...46 0,1301...46
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Moers Knacc 1 | Knacc 2
Pacxox Q [M*/4]

JIT'K410-40-23-11-XX 0,368...23 0,0651...23
JIT'K410-40-46-A1-XX 0,066...46 0,066...46
JIT'K410-40-23-A1-XX 0,033...23 0,033...23
JIT'K410-40-46-AI1-XX 0,092...46 0,066...46
JIT'K410-40-23-AII-XX 0,046...23 0,033...23
JIT'K410-50-72-1-XX 0,1606...72 0,108...72
JIT'K410-50-72-11-XX 1,152..72 0,2037...72
JIT'K410-50-36-11-XX 0,576...36 0,1019...36
JIT'K410-50-72-A1-XX 0,103...72 0,103...72
JIT'K410-50-36-AI1-XX 0,051...36 0,051...36
JIT'K410-50-72-AI1-XX 0,144...72 0,103...72
JITK410-50-36-AI1-XX 0,072...36 0,051...36
JII'K410-65-120-1-XX 0,2677...120 0,17...120
JIT'K410-65-120-11-XX 1,92...120 0,3395...120
JITK410-65-60-11-XX 0,96...60 0,1698...60
JIT'K410-65-120-A1-XX | 0,17...120 0,17...120
JITK410-65-60-A1-XX 0,086...60 0,086...60
JII'K410-65-120-AII-XX | 0,24...120 0,17...120
JIT'K410-65-60-AI1-XX 0,12...60 0,086...60
JIT'K410-80-180-1-XX 0,4015...180 0,26...180
JITK410-80-180-11-XX 2,88...180 0,5093...180
JIT'K410-80-90-11-XX 1,44..90 0,2546...90
JII'K410-80-180-AI-XX | 0,26...180 0,26...180
JII'K410-80-90-A1-XX 0,13...90 0,13...90
JIT'’K410-80-180-AII-XX | 0,36...180 0,26...180
JITK410-80-90-AII-XX 0,18...90 0,13..90
JII'K410-100-280-1-XX 0,6246...280 0,4...280
JII'K410-100-280-11-XX | 4,48...280 0,7922...280
JIT'K410-100-140-11-XX | 2,24...140 0,3961...140
JIT’K410-100-280-A1-XX | 0,4...280 0,4...280
JIT'K410-100-140-A1-XX | 0,2...140 0,2...140
JII'K410-100-280-AI1-XX | 0,56...280 0,4...280
JII'K410-100-140-AI1-XX | 0,28...140 0,2...140




