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BBeneHue

Hacrosiee pykoBOJCTBO 1O SKCIUTyaTallMK MPETHA3HAYCHO JUIS CIICIIAAIIH-
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 Ha3sHaudeHune

[IpeobpazoBaTeny npeaHa3HauYEHBbl UIS U3MEPEHHS 00bEMHOTO pacxoaa
00beMa JKHAKOCTEN C yAEIbHOM 371eKTponpoBoaHOCcThi0 0T 1073 10 10 Cwm/M,
M30BITOYHEIM AaBiieHueM a0 1,6 MIla u temnepatypoit ot 0 no 150 °C nHe
arpecCcUBHBIX MO OTHOMIEHUIO K (propormiacty ®4 u cramm 12X18H10T.

MakcuManbHO TOMYCTUMOE H30BITOYHOE AaBlicHHE )uakocTy — 2,5 MIla.

[IpeoOpazoBarenu cootBercTByOT ['OCT 28723.

[IpeoOpa3oBaTen MMEIOT pPa3IM4YHbIC HCIIOJHEHHS, B 3aBUCHMOCTH OT
ycioBHoro guamerpa (DN), mMakcuManmbsHOTO pacxojaa, HaTW4us AUCIUICS H
YPOBHS TOYHOCTH.

[Ipumep ob6o3naueHus npeodpa3oBaTens:

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'abapurtHbIe pa3mepsl mpeodpa3oBaTesell IprUBeAeHBI Ha PUCYHKE 3.2.
Macca npeo6pa3oBareneii COOTBeTcTByeT Tadmuie 2.1.

Ta6mmma 2.1 — Macca npeoOpa3zoBaTeneit

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

YcnoBus SKCILUTyaTaluu:

- TeMIeparypa oKpyskaromero sozayxa: ot 0 go mwmoc 50 °C;

- OTHOCHUTEJIbHAS 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.
YcnoBus TpaHCIOPTHPOBaHUS (B TPAHCTIOPTHOM Tape):

- TeMIIepaTypa OKpPYKaloIIero Bo3Iyxa: oT MUHYC 25 no miroc 55 °C;

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

- yznapbl (TPaHCIIOPTHAS TPACKA): yCKopeHue 10 98 m/c?, yactora 10 2 '
CrereHb 3allUThI OT MPOHMKHOBEHUS TIBUTH U BOJIbI BHYTPh Kopiyca: IP65.
Cpenusis HapaboTka Ha oTKas: 75000 4.

Cpennuii cpok ciryxO0sr: 12 ner.

2.2 BbixoaHble curHansl

2.2.1 IlpeobpazoBarens uMeeT TpH BeIXOAHBIX mopta "D1", "D2" u "D3"
Ut hOpMUPOBAHUS NEKTPUIECKUX CUTHAIOB B BUAE TUCKPETHOTO H3MEHEHHS
COIIPOTHBIICHHUS "3aMKHYTO/Pa30MKHYTO".

ITopt "D1" siBIsIeTCS BHIXOAOM UMITYJIBCHOTO CUTHAJIA, COOTBETCTBYIOIIECTO
U3MEpPSIeMOMY 00BEMY ¢ HOPMHPOBAHHOM IIEHON UMITYJIbCA.
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Iopter "D2" 1 "D3" — cBO0OAHO KOHPHUTYpUPYEMBIE BBIXO/IbI, HA KOTOPBIX
Mo BEIOOPY 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.

DJeKTpUUYECKHe XapaKTEPUCTHKH BBIXOJHBIX TIOPTOB:

KommyTtrpyemoe HampspkeHue — He 6onee 24 B.

KommyTtupyemsrii Tok — Oonree 5 MA Mmpu OCTaTOYHOM HANPsDHKEHUH HE 00-
nee 0,4 B.

Tok yTeuku B cocTosiHMH "pa3oMKHYTO" — HE Oosiee 10 MKA.

JmmrenpHOCTH MMITyIbca (COCTOSTHUE "3aMKHYTO") W Tay3bl (COCTOSHUE
"pazoMkHyTO") — HEe MeHee 0,3 mc.

2.2.2 llena uMItysibca BBIXOJHOTO CHT'HaJla TIPeo0pa3oBaTelis B 3aBUCHMO-
ctu oT ycioBHoro auamerpa (DN) mpuBenena B tabmuie 2.2

Tabnuna 2.2 — llena nmmynbsca npeoOpazoBaresst

DN, mm Ilena umnynbca, 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 BHEIIHHMH YCTPOHMCTBAMH B IIpeoOpa3oBaTesie
MPEeIyCMOTPEH TaIbBAHUYECKH W30JIMpoBaHHbI RS232-coBMecTuMBlIil TOPT,
nojep>xuBaronmii padory no nporokonam Modbus RTU u M4.

2.4 DnekTponutaHue

DneKTponuTaHne mpeoOpa3oBaTeeld OCYIIECTBISIETCS OT MCTOYHUKA TIO-
cTOsIHHOTO ToKa HamnpspkeHueMm 10...14 B (Urom=12 B). Cpeanwnii notpebisie-
MBI OT BHEUTHETO NCTOYHMKA TOK He Oonee 350 MA.
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2.5 OyHKUMOHAarbHbIE XapaKTepUCTUKN

[NpeoOpazoBarenu 00CCIICUNBAIOT:

nu3MepeHue o0beMa 1 00BEMHOTO PACX0/1a )KUAKOCTH B IPSIMOM H 00paT-
HOM HarpaBIlICHHSX;

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

JIMaTHOCTHKY PEKUMOB PaOOTHI;

BBIBO/JI OKA3aHUI Ha BCTPOCHHOM JHcIuiee (ToIbKo B Mojenu ET);
KOMMYHHKAIIMIO C BHEIIHUMH YCTPOHCTBAMU;

BBOJI HACTPOCYHBIX MAPaMETPOB;

3alUTy JAHHBIX U HACTPOCYHBIX MAPAMETPOB OT M3MECHCHHH.

2.6 [lInana3oHbl UI3BMEPEHUN U NOKa3aHUN

JlnanasoH mokasaHuii o6bema — ot 0 10 999999999 m°.

Jlnana3oHbl U3MEpeHui pacxoja (MakCHMaibHOe Qmax B MHHHMAJIbHBIC
3HAYCHUS] H3MEPIEMOT0 pacxoia MpH MPSIMOM U OOpaTHOM HampaBJICHUSIX 110~
ToKa Qmin 1 QmiN 0BP) B 3aBUCHMOCTHU OT YCJIOBHOTO JIMaMETPa U MCTIOTHEHHS
npeoOpaszoBarelis o yPOBHIO TOYHOCTH MIPUBEICHBI B TabmIe 2.3.

Tabmnuia 2.3 — Jlnana3oHsl H3MEPEHUH pacxoja

3HaueHUe pacxoja, M3/q
DN,
MM | Quax Qmin Qwmin osp
ALlTAL] T [ o A A 1|

o0 |12 0,017 0,048

6 00085 | 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 osp
Allan] | o [afan] 1| o
o5 | 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 | 0,40 0,56 | 112

2.7 MeTponornyeckme xapakTepucTmku

[Ipenen momyckaemMoil OTHOCHTEIHHON IMOTPEIIHOCTH MPeoOpa3oBaTens B
paboYMX YCIOBHSX IKCIUTyaTalldd 3aBUCUT OT HAIPAaBJICHUS MOTOKA, YPOBHSI
tounocty (YT), 3Ha4eHns] MAKCUMAIIBHOTO H3MepPsAeMOro pacxona Quax (mM%/4)
Y 3HaUeHUS u3MepsieMoro pacxona Q (M3/4), kKaK 3T0 npuBeieHo B Tabmuie 2.4.

Tabnuma 2.4 — [penens nomyckaeMoil OTHOCUTEIHHON MOTPEITHOCTH

[Ipenen gomyckaeMoi OTHOCUTENBHON MOTPELTHOCTH
NpY U3MEPEHHUH pacxojia 1 00beMa
YT B YCJIOBHSIX KcIUTyaTauu, %o
[IPU TIPSIMOM npu 0OpaTHOM
HanpaBJICHHUH IOTOKA HanpasJICHUH IOTOKa
I |{£[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]
:|:O,9 npu QMAX/Q < 200, + .
Al 10,0045 Quax/Q] 1pit Quax/Q > 200 [0,9 +0,0116-Qmax/Q]
+0,9 mpu Qmax/Q < 100; 1 )
All +[0,25+0,0065 - Qmax/Q] pr Quax/Q > 100 [0,9 +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 CIyObl pubopa, Aaxke IpU OTCYTCTBHH BHEII-
HET0 NCTOYHUKA MUTaHMUS.

HactpoeuHsie mapaMeTpsl, OIpeAeIsIONne pexXuMbl paboThI Tpeodpa3oBa-
TCJIA, TAKIKEC XPaHATCA B C-)HCpFOHeSaBHCI/IMOﬁ namMAaTHu; OHU MOT'YT 6I)ITI> nusMe-
HEHbI B MPOLECCe IKCIUTyaTallud B COOTBETCTBUU C TPEOOBAaHMSIMU K OpraHu-
3aLUHU y4yeTa Ha KOHKPETHOM OObeKTe. 3aluTy HACTPOCUHBIX JAAHHBIX OT He-
npeIHaMepeHHBIX (CIyyaiiHBIX) M3MEHEHHH 00ecredrnBaeT CreIHalbHbIN
IUIOMOUPYEMBIH TIEPEKIIoYaTeNb, OJOKUPYIOIUI BBOA JAHHBIX.

Koutpons nenoctHoctu 11O npu 3kcrtyaTanuu OCyIIECTBIAECTCA C IIOMO-
IIBIO MPOLENYPHl CAMOUACHTU(UKALIUK — ITOACYETa KOHTPOJIBLHONH CYMMBI UC-
nosHseMoro koja 1o anroputmy CRC-16. Ota npouenypa 3amyckaercst aBTO-
MaTHYECKH MPU BXOJIE B CIIPAaBOYHBIN pazaen MeHio ("?") U BbIaeT pe3ynpTart
Berurcnenus B popmare "CRC16:YYYY ", rne Y — mo6as mudpa ot 0 10 9
wim mobas u3 O0yks: A, B, C, D, E, F. Jloctyn k 3jeMeHTaM 3JI€KTPOHHOMN
CXEMBI peodpa3oBaTelisi OrpaHUYEH IMyTEM YCTAaHOBKH IJIOMOBI TIOBEPHUTEINS,
KaK M0Ka3aHo Ha pucyHke 3.4. Ota rioM0Oa, Hecylasi OTTUCK KiieliMa MoBepH-
TeJsl, yCTaHaBJIMBAETCA MOCTIE MPOXOKACHNS MTOBEPKH MTPeoOpazoBaTes.

2.9 lNoTepwn paBneHus Ha npeobpasoBarene

Torepu manenus dP [kIla] mms mpeobpasosareneii pacxo/a, pacCUUTHIBA-
10TCs 1o hopmyie:
dP = kxQ?, rue

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

DN, mm Qwin, , Mg k
20 0,017 4.69x107?
20 0,0085 3,49x101
25 0,026 1,92x107?
25 0,013 1,28x10*
32 0,043 7.15%1073
32 0,021 421x107
40 0,066 2,93x10°®
40 0,033 1,54%107
50 0,103 1.20x107
50 0,051 6.03x1073
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 CBegeHns 0 KOHCTPYKUUKU

OO6mmii Bz npeodpazosarens pacxona JII'K410 npusenen Ha pucyske 3.1

Pucynok 3.1 — O6mmuii Bux npeodpasosareist (DN=50, mogens ET)
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IIpeobpazoBarenu pacxona JIT'K410 cocTosT u3 AByX dacTel — IEpBUYHOTO
npeoOpa3zoBaTeist 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.

DeKTpOHHBIHN OJI0K pegHa3HaYeH it 00padOTKN U3MEpUTETbHOM HHDOP-
MaIiy, a TaKKe IS THTaHUS OOMOTKH BO30YXKIIEHUs MMPeo0pa3oBaTes pac-
x07a. B MOHTa)KHOM OTCeKe AIIEKTPOHHOTO OJIOKa pa3MEHIeHbl 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
KPBIIITKE MOHTA)XHOTO OTCEKA.

Ha pucynke 3.2 npuBeieHbl TabapuUTHBIC U IPUCOCAUHUTEIBHBIE pa3Mephl
npeobOpasosateins pacxoaa JI'K410. PasmerienHas Ha OOKOBOM CTEHKE DJICK-
TPOHHOTO 0JIOKAa MapKHUPOBKA COAEPKUT 00O3HAUEHHE MOJEIH MIpeoOpazoBa-
TeJsl, 3aBOJICKON HOMEp, TOJ M3TOTOBIEHUS, 3HAYCHUSI MAaKCUMAJIBHOTO pac-
XOJIa, IaBJICHUS U TeMIepaTypbl U3MEPsSEMON KHUJIKOCTH, 3HAUCHUE BEca UM-
MyJIbCa U MapaMeTpPhl SJEKTPOIIUTAHUSI.

Ha pucynxke 3.3 moka3aHo pacroyioKeHHe MapKUPOBKH, OPraHOB B3aUMO-
JIEHCTBUSL C OTEpaTopoM, MecTa TUIOMOUPOBAHHUS KPBIIKK MOHTKHOTO OT-
cexa.

Ha pucynke 3.4 moka3zaHO pacHojIOXE€HHE pa3beMOB UIS MOIKIIOUCHHS
BHEIIIHMX IIeTeH, epekimouaresici 3amutel S1 U S2, miomM0 U3roTOBHUTENS U
TIOBEPHTEIS.
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JNrK410-32-30-1-ET
i i i
I I T :
i | D ! DN
I
L1 L2
DN, mMm 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

Pucynoxk 3.2 — 'abapuTHbIe ¥ IPUCOSANHUTENBHBIE 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

Pucynok 3.3 — Bug csepxy 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@

Pucynok 3.4 — MoHTaXXHBIH OTCEK

O O

4 MNpunHUMN gencrTeus

[purannn padote! mpeodpa3oBaTems pacxoa OCHOBAH Ha 3aKOHE AJIEKTPO-
MarHUTHOW MHIYKUIMU. [Ipy NBMKEHUH TTPOBOISILEH AIEKTPUUECKHUI TOK KU~
KOCTH B MarHUTHOM II0Jie, CO3/1aBacMOM IEPBUYHBIM IpeoOpa3zoBareieM, B
He#t HapoauTesa DJC MHAYKINY C aMIUTATY IO, IPOTIOPIIMOHATIEHON CKOPOCTH
nBrKeHus xuakoctu. JJ1C cHUMaeTCs ¢ 3JIEKTPOIOB IEPBUIHOTO ITpeodpa3o-
BaTessl U NepeaeTcs B DJICKTPOHHBIN OJIOK, I7ie MPOUCXOJUT €€ U3MEPEeHHe U
npeoOpa3oBaHKe B MOKa3aHUA 00BEMHOIO PAacxoa U 00beMa.
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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-
CTYITHBI JJIs1 IPOCMOTPA C MOMOIIIBIO MEHIO, COACPIKAIIETO MUKTOrPaMMEBI TPEX
pasnenoB: "TEK" (texymmue), "HACTP" (nactpoeunsie mapamerpsr) u "?" (MH-
dhopmarus o ipeobpazoBateie). JJOMOTHUTETHFHO B MEHIO OTOOpaskaeTcs WH-
(hopManus 0 COCTOSIHMU KJIFOYa 3al[UThl U HAIWMYHKM JUArHOCTUYCCKUX CO00-
menunit (JIC), kak mokazaHo Ha pucyHke 5.1.

pas3aeiibl MEHIO

| & |— 3HAYOK "3amMTa BKIIOYCHA

cumBoa "!" — Hanmmuue JC

Pucynox 5.1 — I'maBHOE M€eHIO

Hanmuune cTHIM30BaHHOTO M300paKEHUs 3aKPHITOTO 3aMKa " &'"COOTBET-
CTBYIOT BKJIFOYEHHOMY COCTOSTHHUIO KITFOUA 3aIUTHI; TP OTKIFOYSHHON 3aIIUTe
CHUMBOII 3aMKa OTCYTCTBYET.

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

JeTanbHbIA COCTaB KaXAOTo pas3zelia JaHHBIX paccMaTpUBACTCs Aaliee Ha
YPOBHE OMUCAHUS CTPYKTYPHI KOKIOTO U3 HUX.

5.2 HaBuraumsa no meHto (Mogenb ET)

IlepemernieHue no MyHKTaM MEHIO U IPOJIUCTHIBAHUE CIIUCKOB MapaMeTpOB
OCYIIECTBISETCS KOPOTKMMHU HaXKATHSAMU Ha KIIABUIILY YIIpaBlIeHUs (nanee —
KJaBuiny). BxoJ B BEIOpaHHBINA MYHKT MEHIO OCYIIECTBIISCTCS JUTUTENHHBIM, B
TeueHue | CeKyH[bl, HAKaTUEM KJIaBUIIU. DTOT KE MPUEM HCIIONb3YETCs AJIs
BO3BpAILEHUS K POCMOTPY MEHIO.

B cnydae, xorzia B TeU€HUH OJJHOW MUHYTHI HE OBUTO HAKATUH Ha KJTABHIITY,
JTUCTUIEH TTpeoOpazoBaTessi MEPEXOIUT K OTOOPaXEHHUIO 3HAYEHUS TEKYIIETO
pacxona.
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B ciy4ae, korna Oolee yaca He HCIONIB3yeTCs KIIaBUATYypa, TUCIICH mepe-
BOJIUTCS B SHEpProcOeperaommi pexkuM ¢ 0TOOpakeHHEM 3acTaBKH 'Magaro-
it cHer". Bo3Bpar u3 sHeprocoeperaroniero pexxuma npoucxoIuT IpH HaxKa-
THU KIIABUIIIH.

CyImecTByIOT CUTyaIlnH, KOT/Ia N300pakeHne Ha JucIuiee 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 Tekywne napameTtpsbl (TEK)

K texymmm (TEK) oTHEceHbI mapaMeTphbl, 3Ha4€HUS KOTOPBIX MEHSIOTCS BO
BPEMEHH, a TAKXKe aKTUBHBIC, UIMEIOLINE MECTO Ha JAHHBI MOMEHT COOBITHSL.
Huxe npuBeeH NONMHBIA CIUCOK apaMeTPOB.

[Tapametp Kpatkoe onucanue

Q OO0bemusblit pacxo. [1pu nBrmkeHNH OTOKa Yepe3 npeodpa-
30BaTeNb B 00paTHOM HalpaBJICHUU 3HAYCHUE ITapamMeTpa
otobOpaxaercs co 3HaKoM "MuHYC"

Vn, Vo O0BeM B IpssMOM M 0OpPaTHOM HaIIpaBIIEHHUSX (TOTaJIbHbIC
3HAYEHUS)
TB Bpewms, npouieniiee ¢ MOMEHTa IOCJIEAHETO BKIIFOYCHUS MU~

TaHus peoOpazoBaTest (TOTalbHbIC 3HAYCHUS )

Twn OO6mee BpeMst paboThI IpeoOpa3oBaTelis (TOTAILHBIC 3HAYEC-
HUS1), HAYMHAS C MOMEHTA MIEPBOTO BKIIOYCHHS TUTAHUS

ac Howmepa akTHBHBIX THATrHOCTUYIECKUX COOOIICHUH.




18 [Npeobpasosarenu pacxoaa JITK410. PykoBoACTBO MO 9KcniyaTaumnm

5.4 Pasgen HacTpomnka (HACTP)

[lepeueHb HACTPOCUHBIX TAPAMETPOB MPEOOPA30BATEINS TPUBEICH B HIKE.

[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 moyiokeHnu "ON"
(3a1mMTa BKIIIOYCHA).

ITapameTtp Kpatkoe onucanue

no Unentudukarop {0...9999999} CnyxuT s ynopsaovdBaHUS
uHQOpMaIUK, TepeJaBacMoll B ICHTPaIM30BAaHHBIX CHCTEMax
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
ceTeBble HOMepa JIOJKHBI Pa3InvaThCs, B IPOTHBHOM Cliydae TpH-
OOpBI HE MOTYT OBITH OJTHO3HAYHO ONO3HaHBL. [1pu padoTte oguHOY-
HOTO Ipudopa ¢ JF00BIM U3 IIEPEUNCIICHHBIX THIIOB 000PYI0BaHUS
CETEeBOI HOMEP MOXHO HE 32/1aBaTh.

3aBojckas ycraHoBka: NT=0.

KUn Kondurypanus uatepdeiica.
Crpykrypa napamerpa: KU=ABC, rae: A — TuI noaKiIr04aeMoro
obopynoBanus; B — ckopocth nepenauu qaHabix; C — IpOTOKOI
oOMeHa.
Tum o6opynoBaHus:

0 — xommeroTeEp, anantepsl AJICIS, AIICI9;

1 - AT-mozem (nanpumep, 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 6ut/c; 6 — 115200 6ur/c.
IIpoToxon oOMeHa:

0-M4;

1 - ModBusRTU.

3aBojackas 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 oTCYTCTBUU XKHUAKOCTH B KaHaje mpeoOpa3oBartess (COObITHE
JC1) BbIXOI IOCTOSIHHO 3aMKHYT;

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

3aBojackas ycranoBka: KJ[1=1

K02

Hactpoiika nuckperroro Beixona D2 Ha pazpeme X4

0 — 4YMCIIOMMITYJIbCHBIA BBIXOJHOM CHUTHAJ, MPOINOPLHOHAIIb-
HBI 00bEMY, HE3aBUCHMO OT HATIPABJICHUS TEUEHUsI KHUKOCTH;

1 — ynCIOUMIYNBCHBIA BBIXOAHOW CHUTHAJI, IPOMOPLHOHAIb-
HBI 00beMy, IPOLIEAIIEMY B IPSIMOM HalPaBJICHUH;

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

3 — BBIXOJ] HOPMAJILHO PAa30MKHYT.

HezaBucumo ot 3HaueHns nmapametpa Beixoq D2 mepeBogurces
B IIOCTOSIHHO 3aMKHYTOE COCTOSIHHE ITPH HATWIMH COOBITHIA, 3a]1aH-
HbIX napameTpom AKJI2.

3aBojackas ycraHoBka KJ[2=2

X2

MHOXUTENb IIEHBI UMITYJIbca Bbixona D2

0 — MHOXXHTENB paBeH 1, TO €CTh IIeHA UMITYJIbCA COOTBETCTBYET
TIPUBEICHHON B Ta0OIHIIE 2.2

1 — muaOXuTenb 0,1, TO ecTh LleHa uMmysabca B 10 pa3 MeHbIIe
MpUBEICHHOM B TabmuIe 2.2

2 — mHoxutes 0,02, To ecThb IieHa uMIyJbca B 50 pa3 MeHbIIIE
TIPUBEICHHON B Ta0OIHIIE 2.2

3aBojackas ycranoBka XJ[2=0
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ITapameTtp

Kpartkoe onucanue

KO3

Hactpotiika nuckperHoro Beixoaa D3 Ha pazseme X5

0 — YHMCIOMMIYJBCHBIM BBIXOJHON CHUTHAJI, MPOIOPIHOHANb-
HBII 00beMY, HE3aBUCHMO OT HaIpPaBJICHUSI TCUEHUS JKUIKOCTH;
1 — YMCIOWMMYNBCHBIA BBIXOAHOW CHTHAJ, MPOMOPIHOHAID-
HBIH 00beMY, IPOLIEIEMY B IIPSIMOM HalpaBICHUH;
2 — YHCIIONMITYJILCHBI BBIXOJHOM CHTHAJ, MPOIOPIHOHAIB-
HBIH 00beMY, IpoLIe/neMy B 00paTHOM HallpaBICHHH;
3 — BBIXOJl HOPMAJIBHO Pa30MKHYT.
He3zaBucumo ot 3Hauenus napametpa Bbixon D3 nepeBogurcs
B [TIOCTOSIHHO 3aMKHYTO€ COCTOSIHHME ITPY HAJIMYKHU COOBITHH, 3a1aH-
HbIX mapamerpom AK/I3.
3aBoackas ycraHoBka KJ13=3

XAa3

MHOXHUTENb 1IEHBI UMITYJIbCa Bhixoaa D3

0 — MHOXWUTENB paBeH 1, To ecTh LieHa UMITYJIbCa COOTBETCTBYET
npuBeIeHHON B Tabmwie 2.2

1 — muO)uTeNb 0,1, TO ecTh 1eHa umMmynbca B 10 pa3 MeHbIIe
MpHUBEICHHOW B Ta0uIe 2.2

2 — maOXwuTenb 0,02, To ecTh 1leHa uMmyabca B 50 pa3 MeHbIe
npuBeIeHHON B Tabmwie 2.2

3aBojckas ycranoBka X/J13=0

AKO2

Anroput™m 3aMbIKaHus BeIxoaa D2

B kauecTBe 3HaUCHHUS TTapaMeTpa 3a1aeTCsl CIIUCOK HOMEPOB CO-
ObrTHil. [Ipy BOHUKHOBEHHH JIFOOOTO M3 COOBITHI, IEpeunCIieH-
HBIX B CIIMCKE, TMCKPETHBIH BbIxo ] D2 nmepeBoanTcs B cCOCTOSTHHE
"3aMKHYTO". 3HaUCHHUE MapaMeTpa paBHoe "#H/A" yKa3pIBaeT Ha
TO, YTO AJITOPUTM HE HCIIOIB3YETCsI.

I'pynna napamempos, 0003HaAYeHUe KOMOPBIX HAYUHAEMCS HA
oyxey "A", umerom oounaxoswviii popmam. Kagxcowii uz napamem-
PO omeeuaem 3a npUMeHeHUe 00H020 KOHKPEMHO20 ANeopumma.
B xauecmge 3nauenus kaxcoo2o u3 SmMux nApamMempo8 Ucnoib3y-
emcsl CmpoKa, cooepaicawas 00Ho uau boaee yeawvix uucei, pazoe-
JIEHHBIX 3aNAmot, Kaxcooe U3 KOmopvix yKazvlaem Ha HoMep CO-
bvlmus, npu KOMopom pabomaem areopumm.

Jlonyckaemcs emecmo cnucka cobvimuii ucnonvzoeams "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™ 3ambIKaHus Beixoga D3.
B kadecTBe 3HaUeHNs MapaMeTpa 3a1aeTcs CIIMCOK HOMEPOB CO-
ObITHi. [Tpy BO3HUKHOBEHUH JIFOOOTO U3 COOBITHH, TIEPEUHCIICH-
HBIX B CIIMICKE, IUCKPETHBIN Bbixo D2 mepeBoanTCs B COCTOSTHIE
"3aMKHYTO". 3HAaUEeHHE TTapaMeTpa paBHOe "#H/I" yKa3pIBaeT Ha
TO, YTO AJITOPUTM HE UCIIOIb3YyETCsl.

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

yB

Bepxnss ycrabka {-99999,9...99999,9} [m%/4].
BepxHsis rpaHHIa AUana3oHa, Ha COOTBETCTBHE KOTOPOMY KOH-
TpoJMpyeTcs 3HaYeHne pacxona. Ecimu 3HaueHne n3MepeHHoro
pacxoia okakeTcs Bblle 3HadeHus Y B, To Oyner 3apukcupo-
BaHO COOBITHE C HOMEPOM 2.

3aBojckas ycraHoBKa Y B=99999.

YH

Husxnsas 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 ¢punbrpauuu, c. {5...180}.

Ompenenser CKOPOCTh PEaKITiy Ipeodpa3oBaTelss Ha N3MECHEHHE
pacxopa xunkoctu. Eciu npeobpazoBatens miiaHupyeTcs uc-
MOJIb30BATH JJIsl U3MEPEHHsI OBICTPOU3MEHSIIOIMXCS PACXOI0B,
HaInpuMep, NP yCTaHOBKE MpeoOpa3oBaressi Ha TYITMKOBOM JIH-
nun ['BC, T 06b1dHO0 Ha3zHavaroT B auana3one 5...50. B ocranb-
HBIX CITy4Yasx Mepuoj] QriIbTpalui yCTaHABIUBACTCS B [Uara-
3one 30...180.

3aBojckas ycraHoBka T(h=45 B OOJIBIIMHCTBE CIy4YacB HE Tpe-

OyeT U3MCHECHHUM.
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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 cripaBouHOM pa3z/iene MEHIO IPUBOSATCS CBECHHUS 00 0003HAYEHUH TTpe-
obpazoparens, Homepe Bepcuu 110, o 1ieHe UMITyIbca BBIXOJHOTO CHUTHAJIA
npeoOpa3zoBaTeisi U 3HAYEHHH MAaKCHUMAaIBHOTO U3MEpseMOro pacxona Qmax,
3aBOJICKOM HIEHTH(HUKATOpE, KOHTPOIHHONH CyMME HCIIOHSEMOTO KOJa, BbI-
gucisiemort mo anroputmy CRC16 (tmudposoit naenrudukarop [10). B pas-
JIeNIe TaKKe COJCPIKUTCS WHGPOpPMAIUS O KOHTPOJBHOH CyMME 3HAuCHHM
HACTPOEUYHBIX ITApaMeTPOB U KOHTPOJIHHOM Kozae ZS2, MPUHUMAIOIIEM HEIo-
BTOPSIOIIUECS 3HAUSHUS MPH KAKJOM Pa3MBIKAHUU TepeKrovarens S2, 3Ha-
yeHuu ycinoBHoro auameTpa DN u yposue Tounoctu YT. CtpykTypa cripaBod-
HOT'O pazjena rnokasana Ha pucyHke 5.2. [IponucteiBanne nHpOpMAaIIUK B pa3-
JIeJIe OCYIIECTBISIETCS HAXKaTHEM KIIABHIIIH.

Nrk410
Bepcusa X.X.X.X.XX

1 UM =X XXXXX m®
Qmax=XXX M3y

3aB.ma.:R-2277777
CRC16:YYYY

Kontp.cymma B[
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 ceeroauon HL1, ucnonp3yemsrit s
WHAWKAIUA PSKUMOB paboThl. [Ipy BKIIOUEHHOM MUTAHUH 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 CTOCOOOM MHANULIUPYETCS PEKUM "ToBepKa', KOTa OTKPYIEH TN
OTCYTCTBYET BHHT 3aI[UTHOTO TPHKHUMA, YAECPKUBAIOIIETO MepeKIouaTes S2
B 3aMKHYTOM COCTOSHHH. B 3TOM pekume CBETOAMOI paboTaeT cleIyIoNM
00pa3oM: Tpu mpodiiecka B TEUCHUE CEKYHJBI, Jajee may3a 2 CeKYHIbI U IMOo-
BTOPEHHE 3TOTO IUKIIA.

6 [narHocTuka

CyIecTBYIOT 0OCTOSTENBCTBA, B CUIY KOTOPBIX 3HAYCHHS H3MEPSEMBIX
apaMeTpoB, a TAKXKe PeKUMOB (PyHKIIMOHUPOBAHUS IpeoOpa3oBaTessi MOI'yT
JIe)KaTh BHE OTPEICTICHHBIX TpeaenoB. Takue coObITHS JUArHOCTUPYIOTCS IO
3aJlaHHBIM KPUTEPUSIM, a 10 pe3yjIbTaTaM TUArHOCTUKH (QOPMHUPYIOTCS Jna-
rHoctrueckue coodbmenus (HAC), koTopble 0TOOpakaloTCsl Cpein TEKYIIMX
[IapaMeTpPOB.

Hwxe npuBeieH MOTHBIN MepeYeHb TUarHOCTHYECKUX COOOIICHHH.

O6o3HaveHne Kparkoe onmcanue

Cco PeBepCHBHBIN MTOTOK YKUIAKOCTH

AcC1 OtcyTCTBHE KHUAKOCTH B KaHaJe IpeoOpa3oBares (IycTas Tpyoa)

[C2 Pe3ynbTaT H3MEPEHHUs PacXo/1a BhIIIEN 3a MPEIeIbl YCTABOK
VH....YB

AC3 CHsiTa 3a1MTa HaCTPOCYHBIX MTAPAMETPOB

C4 [IpeoOpa3oBaTenb B pekiMe 'moBepka”

[AC5 Pe3ynsTaT u3MepeHws pacxo/ia BhIIIe BEPXHETO Mpeiena M3MepeHrit

[C6 Pe3ynbTaT u3MepeHnst pacxoyia HIDKE HIDKHETO Tpejiesia i3MEPEHHI
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7/ KOHTpOnb napameTpoB
7.1 KOHTpOJ‘Ib N3MEHEHUA HamnpaBlleHUA NOTOKa

[IpeoOpa3oBaTens aBTOMAaTHUECKU ONpPENEIIeT HAlIPABICHUE IIOTOKA XKHI-
KocTd. B cimyuae, Korga MOTOK >KUAKOCTH NPOTHBOIOJIOKEH HAlpaBICHHIO
CTpeJIKH Ha peodpaszoBatene, pukcupyercs coobrrue J1CO. B 3aBucumoctu ot
HacTpOeK, IpeoOpazoBaTeIb UIMEET BO3MOKHOCTE C(hOPMHUPOBATH CUTHAII 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 IIPH MPSMOM HOTOKE.

ITo ymonuanuto ucnone3zyercs HacTporka K/[2=2, uto onpexenser renepa-
U0 UMITYJIBCHOTO CHTHala Ha BhIXoje D2 ¢ KOJIMYecTBOM UMITYJILCOB MPO-
MOPIHMOHATBHBIX 00BEMY JKUAKOCTH, TIpoLIe e B 0OpaTHOM HaIllpaBJICHUH.

7.2 KOHTpOJ'Ib OTCYTCTBUA XXUOKOCTU B UISBMEPUTETTIbHOM
KaHane

IIpeoOpa3oBaTenb KOHTPOIUPYET HATUUUE >KUIAKOCTH B M3MEPUTEIHHOM
kaHaue ipu HazHadenuu J[1=1. B cioyuae ocyuienus kanana gpukcupyercs 1u-
araoctryeckoe coowrtue JICI1.

IIpeoGpasoBaTens nMo3BoisLeT chopMUpOBaTh CUTHAT 00 3TOM COOBITHH TO-
CPEACTBOM 3aMbIKaHUsI (pa3MbIKaHUs) AUCKPETHBIX BbIx0a0B D2 nmn D3, B 3a-
BHUCHUMOCTH OT HacTpoek. [lo ymomuanuto, mpu BozHukHoBeHHH [IC1 curnan
"3amMKHYTO" (hopMupyeTcst Ha TUCKpeTHOM Bhixoae D3, uemy coorBercTByeT
HacTpoiika KJ[3=3 u AK/13=1.

[IpenycMoTpeH Takke albTepHATUBHBIN BapHaHT GOPMUPOBAHHS CUTHAIIA,
co00IIaroIiero 00 OCylIeHHHd u3MepuTeibHoro kaHama. [Ipu KI1=2 wnmwm
K 1=3 Beixon D1 mpeoOpazoBareist nepexoauT B MOCTOSIHHO 3aMKHYTOE CO-
cTostHHE B citydae perucrpanuu coobitust IC1.
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7.3 KoHTpoOsib No ycTaBkam

WHorna cymecTByeT HEOOXOOUMOCTh KOHTPOJSL Pe3ysbTaTa HU3MEpeHHS
pacxoja Ha BBIXOJ 3a MpeAesibl IPOU3BOJIIBHOTO AMana3oHa. B mpeobpasosa-
TeJe MPEeIyCMOTPEH MEXaHU3M, ITO3BOJIIOIINN BBIITOIHEHUE 9TONH KOHTPOIIb-
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, [TOKa 3HAYECHUE pPacXo/a HaxoaAuTcs B nuanazone YH...VB.

3aBojickHe HACTPOHKHU MpeoOpa3oBateliss HE MpEeaycMaTPUBAIOT 3aMbIKa-
HHUe/pa3MbIKaHUE TUCKPETHBIX BXOJOB NpH Bo3HUKHOBeHHH [IC2, omHako 310
BO3MOKHO U3MEHHTB.

7.4 KoHTponb no npegenam

IIpeoOpa3oBaTens MOCTOSIHHO KOHTPOJIMPYET Pe3yibTaT M3MEPEHUs pac-
XOZa Ha BBIXOA 3a mpenensl Auana3zona Qmin...Qmax. Beixon 3a o3HaueHHbIE
Tpeaesbl 0yIeT COMPOBOXKIATHCS aKTUBAIIMEH TUarHOCTUYECKOTO CO00IIEHMS,
KaK 3TO MoKa3aHo Ha pucyHke 7.1. Ecinu m3aMepeHHbI pacxof] oKa3blBaeTcs
HIKe 3HayeHus: QOTc, TO MOKa3zaHHUs pacxola OOHYJISIOTCS, TEHEPaLUsl UM-
MyJABCHOTO CHUTHAJA MPEKPallaeTcs, HapacTaHUE TOTAIbHBIX CUYETYHKOB 00b-
€Ma He IIPOUCXOUT.
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FA

I

< JIC6 -

~— JIC5 —

Qu

»
»

Qotc QmiN

Qmax 1,1Quax

Pucynox 7.1 — KonTpois pacxo/ia 1o npeaeniam.
Qu — pe3ynbTaT U3MEpeHus pacxoza; F — yacTora BRIXOJHOTO CUTHAIA;

3nauenus Qorc, BeraucieHHbIe o Gopmyie: Qorc= Qmax /1500, npuse-

JeHsl B Tabume 7.1

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

DN, | 3Hauenme pacxona, M/ DN, 3HaueHue pacxoza, M/4
MM Qmax 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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3aBojicCKHe HACTPOUKHU TpeoOpa3oBateliss HE MPEeTycMaTPUBAIOT 3aMbIKa-
HHUe/pa3MBbIKaHUE TUCKPETHBIX BXOJOB MPH BO3HUKHOBEHHUHU COOBITHIA C HOME-
pamu 5 ¥ 6, OIHAKO, TIPH HEOOXOIUMOCTH, 3TO BO3MOXKHO M3MEHHTb.

8 besonacHocCTb

ITpeobOpasoBarenn cooTBeTcTBYIOT TpeboBanusim TP TC 020/2011
“DNeKTpOMarHuTHas COBMECTUMOCTh TEXHUUYECKUX CPEACTB’ .

HcTouHNK TOCTOSTHHOTO TOKA, UCTIOIB3YEMBIH ISl OPTaHU3aIH BHEIITHETO
MUTaHMs Ipeodpa3oBarens, J0KEH HMETh BCTPOSHHYIO 3aIIUTY OT KOPOTKOTO
3aMBIKaHUs B IIEMIHA HArpy3KH, a €ro BBIXOJHBIC IICTH JOJDKHBI OBITh TajbBaHH-
YECKHU M30JUPOBAHBI OT CETU MTUTAHUS.

9 lNMoaroToBKa K paboTe
9.1 OBLwume ykaszaHus

ITocse TPaHCTIOPTUPOBKH MPH OTPHIIATEIHLHON TeMIieparype HEOOXO0aUMO
BBIJIEPKATh MPE0Opa3oBaTellb B yIIAKOBKE HE MEHEe 8 4acoB MPH TeMIepaType
ot +15 no +26 °C.

[Tocne pacnakoBku MpeoOpa3oBaTelis HEOOXOIUMO 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 npoBeJieHHsI MOHTaXKHBIX PadoT, KOT/[a KPBIIIKa MOHTaXKHOT'O OT-
CeKa OTKPBITA, ClelyeT 00ECeYnTh 3aIUTy OT MOMAaJaHUs TBUIM U BIIATU
BHYTpPb KOpITyca nmpeodpa3oBaTels.

9.2 Bblbop mecTa yCTaHOBKM

O6wune nonoxeHns

[Tpu BEIOOpE MecTa yCTaHOBKHY IIpeoOpa3oBarelisi Heooxomumo obecrie-
YUTH COOIOACHUS PsIia yCIOBHIA:

a) MOCTOSIHHAS 3alI0JTHCHHOCTh U3MEPHUTEIHHOTO yJacTKa Ipeodpa3oBa-
TEJS KUAKOCTHIO;

0) OTCYTCTBHE Ta30BBIX ITy3bIPEH B MIOTOKE KUIKOCTH;

B) CHMMETPHYHOE paclpeieieHne MO CKOPOCTEH MOTOKA KUAKOCTH;
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T') IoJiepKaHNuEe CTAOMITEHOM MPOBOUMOCTH CPEIIBI;
1) paboTa B uamna3oHe pabo4yux yCIOBHN IKCILUTyaTallny.

Obecne4veHune 3anofHeHUs N3MepPUTESibHOro KaHarna

s BBITIOJTHEHUS YCIOBHA 3allOJHEHUS W3MEpPUTENBbHOIO KaHajla He cllie-
IyeT pa3Memiats mpeodpa3oBaTesib B BEPXHEH TOUKE CHCTEMBI ITPH OTCYTCTBUHU
YCTPOMCTB yaaneHus BO3ayXa (BO3AYILHBIX KIIAllaHOB).

BepTukanbHbIi MOHTaX 1Ie1eco00pa3eH B TeX clydasx, KOoria UMeeTcsl TeH-
JEHIUS K Pa3lesIeHUIO )KUAKOCTEH MM 00pa3oBaHMIo TBepaoro ocaaka. [lpu
BEPTUKAIBHOM MOHTa)K€ IIOTOK PEKOMEHAYETCS HalpaBisiTh CHHU3Y BBEPX.
HanpaBnenue nmoroka cBepXy BHH3 JIOIyCKaeTCsl e€ciad IpeoOpa3oBaTeib He
pasmeliieH Ha TpyOOTIpOBOE CO CBOOOAHBIM HU3THBOM.

[Tpumeps! pacmonoxkenus mpeoOpa3oBarTeis MPUBEACHB HA pUcyHKe 9.1.

It

I~

=

Pucynok 9.1 — Ilpumeps! pacmosioskeHus npeodpazoBaTes

MpepoTBpaleHme hopMUPOBaHUS ra3oBbIX My3blpen

IIpu pabote 3amopHON WM PETYIHPYIONIEH ammaparypsl MOXKET CO3Ja-
BaThCS HU3KOE JIaBJICHUE U MHUIIMHPOBATHCS 00pa30BaHUE ra30BBIX MTy3bIPEH B
notoke. YToOwl n30ekaTh 3TOro, MPEIIMOYTEHHIE CISIyeT OT1aBaTh YCTAHOBKE
KJIallaHa Mmociie mpeoopa3oBaTes.
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Ecin reomeTprdeckas 0Cb, Ha KOTOPOI HAXOIATCS AIIEKTPOJIBI TIPe0Opaso-
BaTeJIsl, pacrosioKeHa BEPTUKAIbHO, CKOIJIEHHE BO3YIIHBIX 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

HckaxkeHne moiisi CKOPOCTEH B MOTOKE JKUIKOCTH MOXKET OBITh 00YyCIIOB-
JICHO MECTHBIMH COTPOTHBICHUSAMH (33BIDKKAMH, KJamaHaMH, KOJCHAMHU,
KoH(y30pamu U 1p.). [ yMEHbIIEHWs BIUSHUS TaKUX CONPOTHUBICHUIT Tpe-
OyeTcs mpenycMaTpUBaTh MPsIMbIE YYaCTKH 10 U 1ociie peodpasoBarens. Mu-
HHUMAaJIBHO HeOGXO}II/IMBIe OJIMHBI TIPAMBIX YYaCTKOB, KPAaTHBIC 3HAYCHHUIO
ycinoBHOTo nuamerpa DN, npusenens! B Tadnwuie 9.1. [lpu onpeneneHIy ITHH
MPSMBIX YYaCTKOB CIIEIYET y4ecTh BOZMOXKHOCTh PEBEPCHBHOTO IMTOTOKA KU/
KOCTH.
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Tabmauia 9.1 — MuHMMaIbHBIC IJIHUHBI PSAMBIX YIaCTKOB

Bun
JITHHBI IPSAMBIX YIaCTKOB

COTIPOTHBIICHUS
[onHocTbEO Iﬁrﬁ
OTKPBITBIE
3aJIBIDKKA HITH —>
apoBoi

>2DN >2DN
KJIarmaH <> >
[Mepexoausie I?H_F
naTpyoKu

3200 2oN,
Uzrub na 90
rpaaycoB

_ >5DN >2DN

Tepmonpeod-
pasoBarenu

OunbTp WU
IPSI3EBUK

v

| >5DN >2DN
D E—
Tpoiiauk I?H'F

<O pziolN|
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Bun
COTNPOTHBIICHUS
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 ‘ -
IpasycoB B I?H'F
PasHbIX MIOC-

KOCTAX .

<8N <20y

A
A
A
A

MooaepxaHne cTabunbHOM 3NeKTPONpPoOBOAHOCTU cpeabl

He cnenmyet ycranaBnmmuBath mpeoOpa3oBaTelb TaM, TIE UMECTCS TCHICHITHS
K (hopMHUpOBaHUIO (QIYKTyalud MPOBOIUMOCTH pabouel cpenbl. Eciau ectsb
H606XOL[I/IMOCTB 3arpy3Kkm XUMHKAaTOB B pr6OHpOBO,I[, TO OTBCPCTUC AJIA UX
3arpy3KHd CIeAyeT pacIoiararh mocie mpeoopa3oBaTels.

CobnogeHune paboynx ycrnosum akcnnyaTaumm

Pazmernienne mpeobpa3oBaTels CleayeT MpeayCMaTpuBaTh B MECTaxX, TIe BO
BCCX pCKHUMaAX pa60TI>I napamMeTpsbl OKPY)I(aIOIHefI CpCabl HC BBIXOJAT 3a AOITY-
CTUMBIC TUAIla30HEBI.

[IpeobpazoBarens yCTaHABIMBAIOT B MECTE, 3AIMUIIEHHOM OT BO3ICHCTBHS
NPAMBIX COJTHEUHBIX JTyUYEH.



32 [Npeobpasosarenu pacxoaa JITK410. PykoBoACTBO MO 9KcniyaTaumnm

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 3anpereHo NpoBeeHNe IEKTPOLYyTrOBOI CBapKU Ha TPyOOIpoBoe
TP yCTaHOBIIEHHOM Ha 3TOT TPYOOITPOBOJI ITpeodpazoBaTere.

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

3anpemeH0 KacaTbCsa HOBerHOCTeﬁ QJICKTPOJOB.

3amnperieHo pe3Kkoe 3aKpbITHE U OTKPHITHE OTCEYHBIX YCTPONCTB (3a-
JBWKEK, KPAaHOB U I1P.) B THIPABIMYECKOM KOHTYpe IpeoOpazoBares

> B> B> B

[IpeoOpazoBaTens ycraHaBIMBAETCS MEXAY AByMs (hIaHIIaMU W CTSITHBa-
eTCs IIMUIbKaMu’.

Jiis ycTaHOBKH TpeoOpa3oBaTelisi PEKOMEHIYeTCsl IPUMEHSATH (DIIaHIIbI 110
I'OCT 33259. Jlns u3roToBIeHMs MPSMBIX YYaCTKOB UCTIOIB3YOTCS TPYOBI 1O
I'OCT 8734 nu T'OCT 87322,

OTKIJIOHEHUS] BHYTPEHHUX JHAMETPOB TPYOOTIPOBOIOB HA MPSMBIX Y4acCT-
Kax JI0 ¥ TocIie IpeodpazoBateis He Jo/kHO mpeBbimats 0,02DN.

Ecnu ycnoBHbIE AuamMeTpsl TPyOOIIPOBOIOB U MpeoOpa3oBaTelisi He COBIIa-
JIAI0T, TO MCIIOJIB3YIOTCSl KOHLeHTprudeckue nepexo sl mo 'OCT 17378.

! ®nanupl, nMuabKY K a6kl B KOMIUIEKT MOCTABKH HE BXOJST

2 KOMIUIEKTHI TPUCOEIMHUTENbHOM apMaTypsl TOM-KITA-4 06ecieqnBatoT BLITION-
HeHue TpeOOBaHU K NPSAMBIM ydacTKaMm, (JiaHLlaM U BHYTPEHHHUM JUaMeTpaM Tpy-
OOIPOBOIOB.



[Npeobpasosartenu pacxoaa JIFTK410. PykoBoACTBO Mo aKcnayaTaLlmm 33

JUIs yIUIOTHEHWs COEIMHEHHWH HCHONB3YIOTCA MPOKIAAKH M3 KOMILICKTA
MOCTaBKH.

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

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

B HuKHel 4acTu eMHON KOHCTPYKIMU HEOOXOIMMO YCTAHOBHTH LIYHTH-
pYIOLIUii TOKOIIPOBOJ — MEHBIH MPOBOJHUK CEYEHHEM HE MeHee 6 MM? Win
cTanpHasg 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 KOHCTPYKIIMK Ha TPyOONMpPOBOJI HEOOXOJMMO BbI-
MOJIHUTH CIEIYIOULYIO MMOCIEA0BATEILHOCTD JEUCTBUI:

1. I3MepuTh JUIMHY €JUHON KOHCTPYKIIHH.

2. 3akpenuTs TPyOOIIPOBOJI C IEIHI0 UCKIIOUCHUS HAPYIICHUS COOCHOCTH
TOCJIe eT0 pa3pe3aHwsl.

3. Beipe3ats y4acTok TpyOONpoBoa ¢ YI1ETOM U3MEPEHHOM JUTHMHEI EMHON
KOHCTPYKIUU U TEXHOJIOIMUYECKUX JOIYCKOB HA CBAPKY.

4. IlpuBapuTh €IMHYIO KOHCTPYKITHIO K TpyOompoBoxay. [Ipu cBapke HE0O-
XOJIUMO 00E€CTIeUNTh OTCYTCTBHE HAIUILIBOB U TpaTa Ha BHYTPEHHUX MOBEPX-
HOCTSIX CTBIKOB CBAPEHHBIX JCTaleH.

YcranoBka npeobpazoBareisi B TpyOONpoBO JOKHA TPOU3BOIUTHCS TI0-
CJIe 3aBEpIICHNUS BCEX CBAPOYHBIX, IPOMBIBOYHBIX M THAPABIMYECKUX PadOT.
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Jns ycTaHOBKH HEOOXOIMMO:

1. OTcoenuHUTH rabapUTHBI HIMUTATOP.

2. YnoxuTh npoknaaku. IIpoknaaku He JOJKHBI 3aXOIUTHh B MPOTOYHYIO
9acTh TPyOONpPOBOJA 1O BHYTPEHHEMY JIHAaMETpPy 3a TPAHUIBI YIIOTHAEMBIX
MTOBEPXHOCTEH.

3. YcTaHoBuUTH npeoOpa3oBaTenb MEXAY (iIaHIaMH U 3a)UKCHPOBAThH €To
IIbKaMu (60ITamm).

4. OTueHTPUPOBaTH BHYTPEHHHE OTBEPCTHS TPYOOIIPOBOIA 1 IPpeodpazoBaTes.

5. 3aTAHyTh rafiKy MIMTUIIEK.

3aTsHKKy raek, Kpersimux npeoOpa3oBaTeib Ha TPyOONpPOBOAE, CIEAYET
HPOU3BOJUTE PABHOMEPHO, ITOOYEPEIHO, MO TUAMETPATBHO IPOTHBOIIONOXK-
HBIM MapaM. 3aKpydruBaHHUE OCYIIECTBISICTCS 32 TPH-YEThIPE POXO/Ia, C MOCTe-
IICHHBIM YBCIMYCHUCM MOMCHTA 3aTsAXKKU Mk a0 3Ha‘ICHI/II\/'I, MPUBCACHHLIX B
tabnute 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

st obecrieueHrs HopMallbHOM paboThl MpeoOpazoBaTenss HEOOXO0IUMO
WCKIJTIOYUTD BIMSHUE HA IPe00pa3oBarTenb OIIyKAalolIuX TOKOB Ha TPYOOIpo-
BoJie. [l 3ammuThl MpeoOpazoBaTessi OT MPOTEKAIOIINX MO TPYOe TOKOB MpH-
MEHSIOTCS JIBa TOKOIPOBO/IA U3 KOMIUIEKTA TIOCTABKH U IIYHTUPYIOLIHN TOKO-
MIPOBOJI, KaK 3TO U300pakeHO Ha pUCYHKE 9.4.

TOKOMPOBOS,

ey

“H

LUYHTMPYHOLLIMIA TOKONPOBOS

Pucynok 9.4 — MoHTaX TOKOIIPOBOIOB
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9.4 MoHTaXx anekTpu4eckux uenemn

[lItekeps! i MOIKIIOYCHUS BHEIIHUX IIETICH Pa3MENIeHbl B MOHTAKHOM
OTCEKE DIICKTPOHHOTO 0Jioka (cM. pucyHok 3.4). Jlns moctyna B MOHTaXHBIH
OTCEK HEOOXOJMMO OTKPYTHThH YEThIPE BHHTA KperwieHHs (cM. pucyHOk 3.3),
MIPHUITOAHSTH KPBIIKY Ha 15 MM (pucyHok 9.5 "a") v OTKHHYTH KPBIIIKY (pHCY-
HOK 9.5 "O").

=
=

Jo b Dol

Pucynok 9.5 — Iopsiiok AOCTyIa B MOHTaKHBIN OTCEK

[oakiroueHne BHEIIHETO 000PYIOBaHUS K IPEOOPa30BATEIIO BHITOIHSIIOT
MHOTOXHJIbHBIMH Kabemsimu. [locne pa3aenku KOHIOB kabesel 1oa 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 KM 3aKPEIUIAIOT B ITEKepax, CHA0KEH-
HBIX 32KMMaMH. MakCHMaIbHOE CEYeHHe KakI01 »uibl coctasiser 1,0 Mm?,
Jnama3oH nuaMeTpoB HCIIONB3YeMBIX Kaleneld OrpaHH4YMBaeTcs KOHCTPYK-
1uel kaOeNbHBIX BBOAOB U cOCTaBiseT 3,5 — 6 MMm. KoHCTpyKIMs KaGelIpHBIX
BBOJIOB 00€CIIEUHBAET, TP UCTIONB30BAaHUN Ka0elel KPyriioro ce4eHus, ypo-
BEHb 3all[UTHl OT NMPOHHKHOBEHHWsS TBUIM W BJIard BHYTpb Kopiyca IP65 mo
I'OCT 14254,

[Ipu MoHTaXe creayeT mpeayCMOTPETh MOAKIII0YeHNe Kabeneii c oOpa3oBa-
HHUeM Hucmanatomeid U-o06pa3Hoil eTiIn B BEPTUKAIBEHOM TNIOCKOCTH, KaK 3TO
MOKa3aHo Ha pUCYHKeE 9.6.
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Pucynok 9.6 — ®opmuposanne U-obpazHoii eTim.

JI71s1 321U THL OT BIUSHUS IPOMBIIIICHHBIX TIOMEX PEKOMEHIYETCSI UCTIONb-
30BaTh 3KpPaHUPOBAHHBIC KAOETH, METAIOPYKABA WM METAIUTHYECKUE TPYOBI.
B ycnoBusx sKcmuryaTanii moMeXu MOTYT OBITH OOYCIIOBJICHBI pa3THIHBIMH
(hakTopamMu, HanpuMep, padOTOM THPUCTOPHBIX M UHBIX IIpeoOpa3oBarTeseii ya-
CTOTBI, KOMMYTAITUEH MOIIHBIX HATPY30K C TIOMOIIIBIO pejie U KOHTAKTOPOB, KO-
POTKMMH 3aMbIKaHUSMH U JYTOBBIMH pa3psiiaMd B 3JEKTPOYCTaHOBKaX, Pe3-
KHUMH U3MEHEHUSMU HAarpy3KH B JIEKTPUUICCKUX PACIPEICTUTEIBHBIX CUCTE-
Max, CpabaThIBAHUEM 3aLIUTHBIX YCTPONCTB B ANEKTPUUYECKHUX CETAX, HICKTPO-
MarHUTHBIMH TIOJIIMHA OT Pajyio- M TEIEBU3MOHHBIX IEPEIaTUYNKOB, HEIps-
MBIMH pa3psiaMy MOJHHHN U TIp.

PabGodee 3azemiieHHE HPKPaHOB JOJKHO BBITIONHSTHCS TOJBKO B OJTHOM
TOYKE, KaK NMPaBUIIO, Ha CTOPOHE PETUCTPUPYIOLIETo Tprbopa (Hampumep, Tem-
noBeraucauTesis). OIIETKH JODKHBI OBITh 3JIEKTPHYECKH H30JIMPOBAHBI TI0
BCel JUIMHE Ka0ells, HCIOIb30BaHUEe UX JJIS 3a3eMIICHHUS KOpITyca nmpeodpas3o-
BaTeys ¥ IMPOYero 000OpyAOBaHUS HE JOMYCKACTCs.

TToaxiroueHre BHEIMIHUX LIENEN BBIOJIHAIOT COTJIaCHO TadauIe 9.3 K KieM-
MaM B MOHT@XKHOM OTCEKe, CHAa0)KCHHBIM MapKHPOBKOW HOMEPOB KOHTAKTOB U
MO3UIIMOHHON MapKupoBKOH. [lepen moakiroueHneM KOHITH Kabemei 3auuia-
I0TCSI OT M3OJSIUU Ha AJMHY 5-6 MM. [ 3aKpenieHus 3a4MIleHHON YacTu
Ka0eJs UCTIOb3YIOTCSI BHHTOBBIC 32KHMBI.
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Tabmuma 9.3 — I[NogkiroyeHre BHEIMIHUX LETIEH

[IpeoOpazoBatenb
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K mokabGenpHOMY pacrpeieneHruIo Ieneil crienualbHbIX TPEeOOBaHMN HE
MIPEIBABISICTCS, OHO OMPENENSICTCS COOOPAKCHUIMU SKOHOMUYHOCTH H Y100-
CTBa MOHTaXKa.

B xadecTBe BHEUTHETr0 MCTOYHMKA MATAHUS TpeoOpa3oBaTeis U UCTIONb3Y-
€MOT0 COBMECTHO C HUM 00OpYIOBaHUS PEKOMEHIIyeTCsl MCIIONh30BATh CEeTe-
Boie amantepbrl AJIT182 nubo wHbIe OJOKM MHUTAHHS, COOTBETCTBYIOIINE Tpe-
0OOBaHHUSAM CTaHAPTOB JIEKTPOMATHUTHONW COBMECTUMOCTH M O€30ITaCHOCTH.

JormyckaeTcs mapaienbHoe MOAKIIoYeHIe HECKOJIBKUX ITpeodpa3oBaTeei
K OJIHOMY OJIOKY MTUTaHMS.

JlnuHa TuHUE CBA3M, MOAKIoYaeMbIX K Beixogam D1, D2, D3 npeobpa3o-
BaTeNs, OTPaHUYCHa COIPOTHBICHHWEM Ka)KOTO MPOBOJA IIETH, KOTOPOE He
MOJDKHO mpeBbImath 50 Om. [lns meneit muTaHusi CONMPOTUBICHUE KaXKIOTO
NpOBOJa JOKHO ObITh He Ooiee 1,0 Om.

DNEKTPUYECKOE COMPOTHBICHUE H3OIAINN MEXKIY MPOBOIAAMH, a TaKKE
MEXTy KaKABIM IMPOBOJOM W DKPaHHOW OIUIETKOW WIIM 3eMJIEH JOKHO OBITh
He MeHee 100 MOM — 3To TpeboBaHHE 00ECIICYMBACTCS BHIOOPOM HCIIOIb3Ye-
MBIX KaOeJiell 1 KaueCTBOM BBITIOJIHEHUS MOHTAXa L[EIIEH.

[Tpu moaKIIIOYeHNN KOMITHIOTEPA WIIA MOZIEeMa OHH MOTYT OBITh yIaJIeHBI OT
npeoOpazoBateist Ha pacctosaue 10 100 M. s aganrepa AIC98 (ALC99)
3TO PAaCCTOSIHUE MOXKET OoJiee 2 KM IPH CONPOTUBIICHUH KaXKIOT0 IIPOBOJIA JIU-
HUU CBA3M, HE mpeBblmameM 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
MOHTaKa MOTYT IPUBECTH K OTKAa3y MPeoO0pa3oBaTesl.

9.5 BBopa B akcnnyatauumio

ITpeoGpa3oBaTens npy MepPBOM BKIIOUESHUH WU TIOCTE JITHTEIBLHOTO Mepe-
prIBa B paboTe TOTOB K 3KCILUTyaTally TOCIE:

- 30-MMHYTHOM MPOMBIBKH NMPOTOYHOH YacTH NMpeoOpa3oBaTelisi MOTOKOM
KHUJIKOCTH;

- 30-MHUHYTHOTO IpOrpeBa Mpeodpa3zoBaTesl.

! Usrorosurens aganrepos — AO HII® JIOTUKA, r. Cauxr-Ilerep6ypr.
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[Ipu BBOZE MpeoOpa3oBaTelis B IKCILUTYaTalNIO CIEIyeT IPOBEPUTH:

- COXPaHHOCTb IJIOMOBI TTOBEPUTEIISE B MOHTA)KHOM OTCEKE;

- COOTBETCTBHE HAIpPABJICHUS CTPEJIKA Ha KOpIyce NpeoOpa3zoBaTens
HaIpaBIIEHUIO TIOTOKA XUAKOCTH B TPYOOIIPOBO/IE;

- COOTBETCTBHE [UIMH MPSMOIMHEHHBIX YIaCTKOB Ha BXOJI€ M BBIXOJIE TIpe-
o0pazoBareJsi ¢ y41eTOM BO3MOXKHOTO peBepca MOTOKa;

- TEpMETHYHOCTh COeIMHEHISI TPeo0pa3oBaTels ¢ TPyOOIIpOBOIOM;

- IPaBWIHHOCTH MOJKIIOYSHHS PE0o0Pa3oBaTeNs M B3aWMOIEHCTBYIOMIETO
000pyIOBaHMS B COOTBETCTBUH C BEIOPAHHOMN CXEMOM;

- KOPPEKTHOCTD 33JJaHHBIX PEKUMOB paOOTHI BHIXOJIOB MPEOOPa30BaTENs;

- COOTBETCTBHE HAIPSKEHUS MUTAHHUS TPEOYEMBIM TEXHHUUECKAM XapaKTe-
pHUCTHKaM.

B ciyuae, ecnu HacTpoeuyHble JaHHBIE MPeoOpa3oBaTeis JOKHBI OTIIH-
4aThCs OT 3aBOJICKUX HACTPOEK, TO UX U3MEHEHHE BO3MOXHO OCYIIECTBUTH Ha
MeCTe IKCIUTyaTalyd, OJHAKO yIOoOHee 3TO clenarh N0 ero MOHTaxa. BBox
HACTPOCYHBIX JIAHHBIX B MpeoOpa3oBaTeib PEKOMEHIYETCS BBIMOIHSITH C T0-
Mmoripio porpaMmsel KOHOUTYPATOP unu npunoxennst UHCITEKTOP.

[Tocne HacTpoiiku npeoOpa3oBaTeisi KOHTPOIHPYIOT pabOTOCTIOCOOHOCTh
CMOHTHPOBAHHOM CHUCTEMBI 110 MMOKA3aHUSM U3MEPSIEMBIX MTapaMeTpOB, 3HAUE-
HUS KOTOPBIX JIOJKHBI COOTBETCTBOBAThH pexumaM padoThl y3na. [Ipu crnade
CUCTEMBI B IKCILTyaTalluI0 MPOBEPSIIOT BBEJICHHBIC JaHHBIE HA COOTBETCTBUE
JOKYMEHTAIINH y3J1a ydeTa.

[TpoBeprB KOPPEKTHOCTh HACTPOCUHBIX JAHHBIX, B TEUCHHE HEKOTOPOTO
BpEMEHH HaOI0JAI0T 3a paboToil mpeobpa3oBarensi, KOHTPOIUPYIOT OTCYT-
CTBHE/HAIMYHME TUATHOCTUYECKUX COOOIIeHuH. Jlanee ycTaHaBIUBAIOT Tiepe-
KJIFOYATeNh 3aIIUTHI JAHHBIX B BEpXHEE MOJIOKECHIE, 3aKPHIBAIOT KPHITIKY JIEK-
TPOHHOTO OJIOKA M 3aTATMBAOT BUHTHI €€ KperieHus. [lmoMOupoBanue npeoo-
pa3oBaTelsi OCYIIECTBISIOT HAaBECHOH IUIOMOOH, KOTOPYIO pacrioyiararoT Ha
TUIOMOUPOBOYHOM IITU(TE DIIEKTPOHHOTO OJIOKA.
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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;

- OTCOEIMHUTD OT NPeoOpa3zoBaTesl MOAKIIOYEHHBIE K HEMY KaOeH;

- OTKJIIOYUTH OT q)HaHHCB COCIUHUTCIIbHBIC IEPEMBIYKHU

- TOCTENECHHO CHU3UTH JIABICHUE B TPYOONPOBOAE N0 aTMOCHEPHOrO U
CITUTB JKUJIKOCTh U3 U3MEPUTEIHHOTO 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 MopgkntoyeHne mogema

Mogem nepes MOAKIIIOYEHHEM K IpeoOpa3oBaTeao He00X0AUMO HacTpo-
UTbH CIEIYIOLUIMM 00pa3oM:

- ympasnenue notokoM (RTS/CTS) BeikitoueHo;

- ynpasnenue roroBHOCTbI0 (DTR/DSR) BeIKiTIOUEHO;

- guaus DSR B aKTUBHOM COCTOSIHUH;

- CKOpPOCTH Ha IMOPTY MOJIeMa 1 MOPTY MpeoOpa3oBaTells TOJKHbI OBITh

COTJIACOBAHBI.

Hacrpoiiky MomeMoB ym00HO MPOM3BOJAUTH C HCIHOJIB30BAHUEM IPO-
rpammbl MSetup. [IporpamMMa HaxoauTCs B CBOOOJHOM JIOCTYIIE Ha caiTe
www.logika.spb.ru.

9.8 OrpaHn4eHuns B UCNOMb30BaHUM

IIpeoOpaszoBarenu He SIBIAIOTCS B3PHIBO3AIIMIICHHBIM 000pYIOBAHHEM.
IIpu skcrmyatanuu Ha 00BEKTax, Te TpeOyeTcss oOecredeHe B3PHIBO3AIIIH-
HIEHHOCTH, OHU JIOJDKHBI Pa3MEIIaThCsl BHE B3PBIBOOMIACHBIX 30H.

He momyckaercst ucnonp3oBaHue mnpeoOpa3oBaTeiell Uit ydeTra pajguoak-
TUBHBIX, STIOBUTHIX H B3PHIBOOIIACHBIX KHJIKOCTEH.
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10 TpaHcnopTUpoBaHMEe U XpaHeHue

TpancnoptupoBanue npeoOpazoBarenell B TPaHCIOPTHOM Tape JOIycKa-
€TCs IPOBOIUTH JIFOOBIM TPAHCIIOPTHBIM CPEICTBOM C 00ECIIEYCHUEM 3alTUThHI
OT aTMOC(EpHBIX 0CAIKOB H OPBI3T BOJBI.

YcnoBus TpaHCTIOPTUPOBAHMSL:

- TeMIlepaTypa OKpYyKaloIero Bo3ayxa: oT MUHYC 25 o mitoc 55 °C;

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

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

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

YcnoBus XxpaHeHHsI mpeoOpazoBaTelied B TPAaHCIOPTHON Tape COOTBET-
CTBYIOT YCJIOBUAM TPaHCIIOPTHPOBAHHUA B HaCTH BO3I[CI\/'ICTBI/I$I KIIMMaTHYE€CKUX
(haKTOpOB BHEIIHEH CPEJIbI.

11 Peanusauusa v ytunusauus

Peanuzanus npeoOpasoBaTeneil TOMycKaeTcsl BCEMU YYACTHUKAMHU PHIHKA
IIPY BBITIOJTHEHUU YCJIOBHI TPAHCIIOPTUPOBAHUSI U XPaHCHUSI.

B cootBercTBHU ¢ DepepanbHBIM KIacCH(PUKAIIMOHHBIM KaTajJoroM OTXO-
noB (PKKO) xommoHeHTHI ipeoOpa3oBares oTHOcATCS K otxonam IV kiacca
OIMAaCHOCTH (MaJIOOTIACHBIM) U JIOJKHBI YTHIIN3UPOBATHCS JIMIIEH3UPOBAHHBIMHU
OpraHHU3aIUSIMU.
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A.2 JI71s1 1aTYMKOB PacXo/a, B ClIydae UX UCIOJIb30BaHUS B COCTABE TEILIOCUET-
YUKOB, PErJIAMEHTHUPYETCS OTHOCUTEIIbHAS MaKCHMAaJbHO JOIyCKaeMmas Io-
rpemHocTh Ef [%] B 3aBHCHMOCTH OT pacxoja U Kilacca TeImI0CYeTUHKA.

Jns TermocueTunkoB 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
TpH TIPSIMOM HaIpaBJIeHUH MTOTOKA, U1l KOTOPBIX TPEZeN MOrPEeIHOCTH peodpa-
3oBaTens (ompezensercs mo Gopmynam TabIuUIk 2.4 HACTOAIIETO PYKOBOICTBA)
HE TIPEBBIIIACT 3HAYCHU, YCTAHOBIICHHBIX BhIpakeHusMH | m 1.

Tabmura A.2

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

JITK410-20-12-1-XX 0,0268...12 0,017...12
JII'K410-20-12-11-XX 0,192...12 0,034...12
JIT'K410-20-6-11-XX 0,096...6 0,017...6
JITK410-20-12-A1-XX 0,017...12 0,017...12
JITK410-20-6-AI1-XX 0,009...6 0,009...6
JII'K410-20-12-AI1-XX 0,024...12 0,017...12
JIT'K410-20-6-AII-XX 0,012...6 0,009...6
JII'K410-25-18-1-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
JII'K410-25-18-A1-XX 0,025...18 0,025...18
JIT'K410-25-9-A1-XX 0,013..9 0,013..9
JITK410-25-18-AII-XX 0,036...18 0,025...18
JITK410-25-9-Al1-XX 0,018...9 0,013...9
JITK410-32-30-1-XX 0,0669...30 0,043...30
JII'K410-32-30-11-XX 0,48...30 0,0849...30
JII'K410-32-15-11-XX 0,24..15 0,0424...15
JIT'K410-32-30-AI-XX 0,043...30 0,043...30
JIT'K410-32-15-AI-XX 0,022...15 0,022...15
JIT'K410-32-30-Al1-XX 0,06...30 0,043...30
JIT'K410-32-15-AI1-XX 0,03...15 0,022...15
JIT'K410-40-46-1-XX 0,1026...46 0,066...46
JIT'K410-40-46-11-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
JII'K410-50-36-A1-XX 0,051...36 0,051...36
JIT'K410-50-72-A11-XX 0,144...72 0,103...72
JII'K410-50-36-AIl-XX 0,072...36 0,051...36
JIT'K410-65-120-1-XX 0,2677...120 0,17...120
JIT'K410-65-120-11-XX 1,92...120 0,3395...120
JII'K410-65-60-11-XX 0,96...60 0,1698...60
JII'’K410-65-120-A1-XX | 0,17...120 0,17...120
JII'K410-65-60-A1-XX 0,086...60 0,086...60
JIT'K410-65-120-AII-XX | 0,24...120 0,17...120
JIT'K410-65-60-AI1-XX 0,12...60 0,086...60
JII'K410-80-180-1-XX 0,4015...180 0,26...180
JII'K410-80-180-11-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
JII'K410-80-180-AII-XX | 0,36...180 0,26...180
JII'K410-80-90-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
JI'’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




