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BBeneHue

Hacrosiee pyKoBOJICTBO 10 SKCIUTyaTallMK MPEIHA3HAYCHO JUIS CIICIIHAIIH-
CTOB, OCYIIECTBIISIONINX MOHTaX, OOCITy)KHBaHHE W TIOBEPKY MpeoOpa3oBare-
neit pacxona JIT'K410 (manee — nmpeoOpaszoBarenu). PyKoBOACTBO COAEPKUT
CBEICHHS O TEXHUYCCKUX XapaKTEPUCTHKAX, KOHCTPYKIIUU U paboTe mpeodpa-
30BaTesen.

1 Ha3sHaudeHune

[IpeoOpa3zoBaTeny mpeaHa3HauEHBbI U U3MEPEHHSI 00BEMHOTO pacxoaa
00beMa JKHAKOCTEN C yAEIbHOM 3JIeKTPONpoBOaHOCTEIO0 0T 107 10 10 Cm/M,
M30BITOYHEIM AaBiieHueM a0 1,6 Mlla u temnepatypoit ot 0 no 150 °C He
arpecCcUBHBIX MO OTHOMICHUIO K roportacty ®©4 u cramm 12X18H10T.

MakcuManbHO TOMYCTUMOE H30BITOYHOE JaBiicHHE )KUIKocTH — 2,5 MIla.

[IpeoOpazoBarenu cootBercTByOT 'OCT 28723.

[IpeoOpa3oBaTenn MMEIOT pa3IM4YHbIE HCIIOJHEHHS, B 3aBUCHMOCTH OT
ycinoBHoro auamerpa (DN), MakcuManapbHOTO pacxojia, HAIWYUsS JUCIIIES U
YPOBHS TOYHOCTH.

[Tpumep o6o3HaUEHUS TPEOOPa30BATEIS:
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2 TexHn4yeckme naHHble
2.1 OkcnnyaTaunoHHble XapaKTepUCTUKK

I'abaputHbIe pa3mepsl Mpeodpa3oBaTeeil MpUBEIeHBI Ha PIUCYHKE 3.2.
Macca npeoGpa3oBareneii COOTBeTCTByeT Tadmuie 2.1.

Ta6mmma 2.1 — Macca npeoOpa3zoBaTeeit

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

VYcoBus KCIUTyaTaluu:

- TEeMIEparypa oKpy»xaromero Bo3ayxa: ot 0 no mroc 50 °C;

- OTHOCHUTEJIbHAS BIAKHOCTh: He Ooiee 95 % mipu 35 °C;

- arMmocdepHoe nasienue: ot 84 no 106,7 klla;

- cuHycouaanbHas BuOpanwms: amromuryaa 0,35 MM, gactora 10 — 55 I'm.
Y cIi10BUS TPaHCIOPTUPOBaHUS (B TPAHCIIOPTHOM Tape):

- TeMIlepaTypa OKpy>KalollIero Bo3ayxa: oT MUHYC 25 no mitoc 55 °C;

- OTHOCHTEJIbHAs BIAXKHOCTB: He Oomee 95 % mpu 35 °C;

- yzaapsl (TpaHCIIOPTHAs TPSICKA): ycKopenue 10 98 m/c?, uactora 1o 2 I'u.
CreneHp 3aIuMThl OT MPOHUKHOBEHUSI TTBLIH U BOABI BHYTPh Kopiryca: IP65.
Cpenusis HapaboTka Ha oTka3: 75000 4.

Cpenumii cpok ciyx0bl: 12 mer.

2.2 BbixoaHble curHansl

2.2.1 TlpeobpazoBaTens uMeeT TpH BHIXOAHBIX moprta "D1", "D2" u "D3"
U1 (hOpMUPOBAHUS NEKTPUUECKUX CUTHAJIOB B BUAE TUCKPETHOTO H3MEHEHHUS
COIIPOTHUBIICHHUS "3aMKHYTO/Pa30MKHYTO".

ITopt "D1" siBnseTCS BBIXOJOM UMITYJIbCHOTO CUTHAJIa, COOTBETCTBYIOIIETO
U3MepsIeMOMy 00beMY ¢ HOPMUPOBAHHOW [IEHOH NMITYJIbCA.
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[Topter "D2" u "D3" — cB00O0OHO KOHPUTYPHUPYEMBIE BBIXOJIBI, HA KOTOPHIX
1o BBIOOPY MOJIB30BATENS MOKET (POPMUPOBATHCS AUCKPETHBIN CUTHAII, COOT-
BETCTBYIOIIMI TOMY WJIM MHOMY KOHTPOJHPYEMOMY COOBITHIO (Hampumep,
"mycrtas Tpy6a", "peBepc moroka" M T.II.) WIM UMITYJIbCHBIN CUTHAJ, COOTBET-
CTBYIOIINH H3MEPIEMOMY 00BEMY.

DJeKTpUYEeCKHe XapaKTEPUCTHKH BBIXOJHBIX TIOPTOB:

KommyTtrpyemoe Hanpspkenue — He 6omnee 24 B.

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

Tok yTeuku B cocTosiHUM "pa3oMKHYTO" — HE Oosee 10 MKA.

JmmtensHOCTH WMITyTbca (COCTOSHHUE "3aMKHYTO") W Tay3bl (COCTOSHWE
"pazoMkHyTO") — HEe MeHee 0,3 mc.

2.2.2 llena uMIysbCca BBIXOJHOTO CHT'HAJIa TIPe00pa3oBaTelisi B 3aBUCHMO-
ctu oT ycioBHoro auamerpa (DN) mpuBenena B tabnure 2.2

Tabnuna 2.2 — llena ummynbsca npeoOpazoBaresst

DN, mm Llena ummynbca, M>/umir.
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 BHELULHUMUW YCTPONCTBaMMU

Jlyis oOMeHa JMaHHBIMU C BHEIIHUMHU YCTPOMCTBAMH B IpeoOpa3oBaresie
MPEeyCMOTPEH TaJIbBAHWYECKH M30JIMPOBaHHBIA RS232-coBMecTHMBIN MOPT,
noaepKuBatouii padoty mo nporokosamM Modbus RTU u M4,

2.4 OnekTponutaHue

ONEeKTPOTIIMTAHKE MTPEOoOPa30BATEICH OCYIECTBISETCS OT UCTOYHUKA II0-
cTostHHOro Toka HanpsbkenueM 10...14 B (Unom=12 B). Cpenunii notpebise-
MBI OT BHELTHETO NCTOYHHUKA TOK He Oonee 350 MA.
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2.5 OyHKUMOHAasbHbIE XapaKTepUCTUKN

[NpeoOpazoBarenu 00CCIICUUBAIOT:

nu3MepeHre oobeMa 1 00BEMHOTO PAcX0ia KUJAKOCTH B MPSMOM U 00pat-
HOM HarpaBIlICHHSX;

BEJICHUE TOTAITBHBIX CYCTUYMKOB (CyMMAapHBIX 3HAYCHUH, MOTYYCHHBIX
HapacTaloUMM UTOTOM) 00beMa KHUIKOCTH, MPOIIC/IICH B 000HX
HaIPaBICHUIX;

JIMarHOCTHKY PEKUMOB PaOOTHI;

BBIBOJI TTOKa3aHUI HA BCTPOCHHOM JucIiee (ToJbKO B Mojenu ET);
KOMMYHHUKAIIUIO C BHEITHUMU YCTPONCTBAMU;

BBOJI HACTPOCYHBIX MAPaMETPOB;

3alUTy JAHHBIX U HACTPOCUYHBIX MAPAMETPOB OT M3MECHCHHH.

2.6 [Inana3oHbl UI3BMEPEHUN U NOKa3aHUN

Juana3on nokaszanuii oobema — ot 0 10 999999999 M.

Jwnana3oHbl m3MepeHunit pacxona (MakcuMaabHOe Qmax U MUHUMAIbHBIC
3HAYCHUS U3MEPSIEMOTO PAacXo/ia MPU MPSIMOM M 0OpaTHOM HarpaBlCHHSX I10-
ToKa Qmin ¥ Qwmin o) B 3aBUCUMOCTH OT YCJIOBHOTO TMAMETPa U UCIIOJIHEHUS
mpeoOpazoBaTesisi 0 YPOBHIO TOYHOCTH TIPHUBEIEHBI B Ta0wIe 2.3.

Tabmuia 2.3 — Jlnana3oHsl H3MEPEHUH pacxoja

3HaueHUe pacxoja, M/

DN, Qmmv Qwmin osp
" QMAXAI\AH\I\ 1 A jAan| 1| 1
S |12 0,017 0,048

6 0,0085 | 0017 0,024 | 0,048
NIt 0,026 0,072

9 0,013 | 0,026 0,036 | 0,072
3 |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
o 72 0,103 0,288

36 0,051 | 0,103 0,144 | 0,288
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3HaueHue pacxoa, M>/u
DN,
MM Quiax QmN QmMIN OBP
Allan| 1| m |atjan| 1| n
g5 | 120 0,17 0,48
60 0,086 | 0,17 0,24 | 048
o0 180 0,26 0,72
90 0,13 | 0,26 0,36 | 0,72
280 0,40 1,12
100
140 0,2 | 040 0,56 | L12

2.7 MeTponornyeckme xapakTepucTmku

[Ipenen momyckaeMoil OTHOCHTEIHHON IMOTPEIIHOCTH MPeoOpa3oBaTens B
pabouux yclIOBUSX IKCIUTyaTallid 3aBHCUT OT HAIPaBJICHUS IMOTOKA, YPOBH:I
tounocty (YT), 3Ha4eHHs MAKCUMAIBHOTO H3MEPSAeMOro pacxona Qumax (M>/9)
1 3HAYEHHs U3MepsIeMOro pacxoza Q (M>/4), Kak 3T IPUBENEHO B TabauIe 2.4.

Tabnuma 2.4 — [penens nomyckaeMoil OTHOCUTEIHHON MOTPEITHOCTH

[Ipenen gomyckaeMoi OTHOCUTENBHON MOTPELTHOCTH
NpY U3MEPEHHUH pacxojia u 00beMa
YT B YCJIOBHSIX 3KCILTyaTaluu, %
[IpU IPSMOM pu 00paTHOM
HanpaBJICHNH IOTOKA HanpaBJICHUH IOTOKa
I [£[0,9 4+ 0,0058-Qmax/Q] +[0,9 + 0,0116-Qmax/Q]
I |£[0,9+0,0116-Qmax/Q] +[0,9 + 0,0232-Qmax/Q]
0,9 mpr Qmax/Q < 200; L n )
Al 10,0045 Quiax/Q] pit Quax/Q > 200 [0,9 +0,0116-Qumax/Q]
+0,9 mpu Qmax/Q < 100; 1 n )
AL 4 10.2510,0065-Quax/Q] 1ipit Quax/Q > 100 [T+ 0.0116-Quax/Q]
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2.8 3awumTa oT hanbcudmkaumm

B nensx npoTUBOACHCcTBIS HOMBITKAM (albCU(PHUKALUT PEe3yJIbTATOB U3Me-
peHuii, B mpeoOpa3oBaTeNiX MPUHITHI MEpBI 3aIIUTHl OT M3MEHEHHWH Mpo-
rpammHoro obecnieuenus (110) 1 M3MEepUTENBHBIX TaHHBIX.

WcnomHseMBIi KO IPOTPAMMBI, TIOJT YIIPaBIeHHEM KOTOPOH (PyHKIMOHH-
pyeT npeobpazoBarenb, pa3MelleH B SHEPTOHE3aBUCUMOM TaMsATH B COXPaHsi-
eTcs B TEUEHHE BCEr0 CpoKa CIy»Obl Ipubopa, Aaxke IpU OTCYTCTBHH BHEII-
HETo NCTOYHHKA MTUTAHMS.

Hactpoeunbie mapameTpsbl, onpeAessionue PexXuMbl padoThl Mpeodpa3oBa-
TeJIsl, TAK)KE XPAHATCS B DHEPTrOHE3aBUCHMOM MaMSITH; OHU MOTYT OBITh U3Me-
HEHBI B IIPOIECCE AKCILUTyaTallid B COOTBETCTBHH C TPEOOBAHHUAMHU K OpTaHU-
3alMd y4eTa Ha KOHKPETHOM OOBeKTe. 3alluTy HACTPOCUYHBIX JAHHBIX OT He-
npeIHaMepeHHBIX (CIyyaiiHBIX) M3MEHEHHH 00ecredrnBaeT CrelalbHbIN
TUIOMOHMPYEMBIH MTepeKToYaTeb, OJOKHPYIOMUI BBOJ TaHHBIX.

Koutpons nenoctHoctu 11O npu 3kcrtyaTanuu OCyIIECTBIAETCA € IIOMO-
IIBIO TIPOIEAYPHI CAMOMACHTU(DUKAIINN — MTO/ICYETa KOHTPOIBHON CyMMBI HC-
nosiHsieMoro kona mo anroputmy CRC-16. Dta nporneaypa 3amyckaercs aBTo-
MaTHYECKH MPU BXOJIE B CIIPaBOYHBIN pazaen MeHio ("?") U BbIaeT pe3ynpTar
Beruncnenus B popmare "CRC16:YYYY ", roe Y — mobas uudpa ot 0 g0 9
wm mobas u3 O0yks: A, B, C, D, E, F. [loctyn x 371eMeHTaM 3JIEKTPOHHOMN
CXEMBI ITpeo0pazoBaTellsi OrpaHUYeH IIyTEM YCTAaHOBKH TUTOMOBI TTOBEPUTEIS,
KaK M0Ka3aHo Ha pucyHke 3.4. Dta rioM0Oa, Hecylasi OTTUCK KileliMa MoBepH-
TeJIs, yCTaHABIMBAETCS MIOCIIE TIPOXO0XKICHHS TTOBEPKH ITpeodpa3oBaTedsl.

2.9 lNoTtepu paBneHnsa Ha npeobpasoBarene

Iotepu nasnenwust dP [kIla] mist mpeoOpazoBaTeneli pacxo/ia, pacCUnThIBA-
10TCs 110 hopMmyJie:
dP =kxQ?, rae

Q — 3Hauenwme pacxona [m/4];
k —xo3¢dpunment u3 Tabnuus 2.5
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Tabmuna 2.5 — Koagdurnmentsr k

DN, MM Qwmm, , M*/4 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%107
32 0,021 4,21x107
40 0,066 2,93x107
40 0,033 1,54x107
50 0,103 1.20x1073
50 0,051 6.03x1073
65 0,17 4.20x10*
65 0,086 1,73x107
80 0,26 1,83x10*
80 0,13 6,82x10*
100 0,40 7.50x107
100 0,20 2.50x10*

3 CBeleHnsa 0 KOHCTPYKUUK

OO6mmii Bz npeodpazosaresns pacxona JII'K410 npusenen Ha pucyske 3.1

Pucynox 3.1 — O6muit Bug mpeodpazoBarens (DN=50, monens ET)
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IIpeobpazoBarenu pacxona JIT'K410 cocTosT U3 AByX yacTel — MEpBUYHOTO
npeoOpa3zoBaTeis U 3JIEKTPOHHOTO OJIOKa, KOTOPBIE JKECTKO CBS3aHBI €AWHON
MEXaHUYECKON KOHCTPYKLIUEH.

IlepBuuHBIi IpeoOpazoBaTeNs MPEACTABIAET cOO0 TPyOy M3 HEp)KaBEIO-
el ctany, Ha BHYTPEHHIOK TTOBEPXHOCTh KOTOPOW HAHECEHO MOKPHITHE, BbI-
MOJTHEHHOE U3 HeMPoBOIsIIero Matepuana (¢pyreposka). B ¢pyrepoBKy BeTpo-
€HBI ANMeKTpoIbL. i1t (hOpMUPOBAHUS MATHUTHOTO TOJIS, TIOBEPX U3MEPUTEIb-
HOW TpyObI pa3merieHa 0OMOTKa BO30ykaeHus. Best 9Ta KOHCTPYKIUS 3aIn-
HIeHA METAIUTMYECKUM KOKYXOM.

DeKTpoHHBIHN OJI0K pegHa3Ha4YeH i1 00padOTKU U3MEpUTETbHOM HHDOP-
MaIiy, a TaKKe IS TATAaHUS 0OMOTKH BO30OYXKIIEHUs MpeoOpa3oBaTens pac-
xo7a. B MOHTa)KHOM OTCeKe AIIEKTPOHHOTO OJIOKa Pa3MEIIeHBl Pa3beMbl JUIS
BHEITHUX MOIKTFoueHnid. Kopmyc a51ekTpoHHOT0 610Ka BEITTOJIHEH M3 MeTala.
CTBIKOBOYHBIE MIBHI KOPIyCa CHa0)KEeHBI YIUIOTHUTEISIMA, YTO 00eCreunBaeT
BBICOKYIO CTEIIEHb 3alIUTHI OT IPOHUKHOBEHU TIBLIN ¥ BOJIBI. BHYTpH KOpmyca
yCTaHOBJICHA [TeYaTHas IJIaTa, Ha KOTOPOH pa3MeIleHbl BCe DIICKTPOHHBIE KOM-
noHeHTel. KnaBuaTypa u aucmieil (mpy WX HaJM4YWMM) pa3MellaroTcs Ha
KPBIIITKE MOHTA)KHOTO OTCEKA.

Ha pucynke 3.2 npuBeneHbl rabapuTHBIC U TPUCOCAUHUTEIBHBIE pa3Mephl
npeobOpasosateins pacxoaa JI'K410. PasmerenHass Ha OOKOBOM CTCHKE DJICK-
TPOHHOTO OJIOKAa MapKHUPOBKA COAEPKHUT 00O3HAYEHIE MOJEIH MIpeodpazoBa-
TeJsl, 3aBOJICKON HOMEp, TOJ M3TOTOBIEHUS, 3HAYCHUSI MAaKCUMAIBHOTO pac-
X0Ja, AaBJICHUA U TEMIICPATypPhl I/ISMepSIeMOP'I KHUJIKOCTH, 3HAYCHHUEC BECa NM-
MyJIbCa W MapaMeTpPhl SJEKTPOIIUTAHUSI.

Ha pucynke 3.3 moka3aHO pacIioyio)KeHHE MapKUPOBKU, OPTaHOB B3aUMO-
JIEMCTBUS C OTNEepaTopoM, MecTa TUIOMOUPOBAHHUS KPBIIIKH MOHTaKHOTO OT-
cexa.

Ha pucynke 3.4 moka3zaHO pacHoOJOXEHHE Pa3beMOB JUIsl TOAKIFOYCHUS
BHEIIHMX IIeTeH, nepekimouaresnicit 3amuthl S1 u S2, miomM0 U3roTOBUTENS U
MIOBEPHTEIIS.
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ED
i =
!
R ——
L1
DN,Mmm D, mMm L1, mm

20 61 115
25 72 115
32 82 128
40 92 128
50 106 153
65 127 153
80 142 186
100 162 217

JrK410-32-30-I-ET
Ne 0005 20161
Qmax=30 m*4 Pmax=1,6 MMa
¢=0,001 m* tmax=150 °C
=12V 350 mA

L2

DN

L2, Mm H, mMm

68 157
80 168
90 178
100 188
114 202
135 223
150 238
170 258

Pucynok 3.2 — 'abapuTHbIE ¥ IPUCOEANHUTENBHBIE Pa3MEPBI
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Buntsl kperienus kpeiku  Ltudr
MOHTAXHOI'O OTCEKa IJIOMOYPOBOYHBIM

S O

© ATK410 @gL

in

/14 / Hill B
N\ // // g,
Bunt TOKOmpOBOIa I'epMOBBO/IBI //

HUCIUICH KnaBuia ynpaBiacHUS

Pucynox 3.3 — Bua ceepxy mogenu ET
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pa3beM nuranus 12V
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PucyHnok 3.4 — MoHTaXHBIN OTCEK

O O

4 MNpuHUMN gencrTeusd

[Mpuntmn padoTs! mpeoOpazoBartest pacxoja OCHOBaH Ha 3aKOHE AJIEKTPO-
MarHUTHOW MHAYKUMU. [Ipy NBMKEHUU TTPOBOAILIEH AIEKTPUUECKUI TOK KU~
KOCTH B MarHUTHOM IIOJIe, CO3/IaBaeMOM TEPBUYHBIM TpeoOpa3oBareieM, B
He#t HapoauTesa DJIC HHAYKINY C aMIUTATY IO, TPOTIOPIIMOHATIEHOM CKOPOCTH
nBrKeHUs KuIKocTH. DJIC CHUMaETCs ¢ 3JIEKTPOJIOB MEPBUYHOTO MPeodpa3o-
BaTeNs ¥ TiepeiaeTCs B AIIEKTPOHHBINA OJIOK, T7e TMPOUCXOIUT €€ U3MEPEeHNE U
MpeoOpa3oBaHue B MOKa3aHUsI 0OBEMHOTO pacxojia u o0bema.
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5 CTpyKTypa OaHHbIX
5.1 Pa3genbl rmaBHOro MeHo

Ha gucrureit mpeo6pa3zoBatens moaenu ET BEIBoASTCS maHHBIC, XapaKTepH-
3YIOIIHE €Tr0 COCTOSHHE W OTPaXKarollWe IPOIECC y4deTa. DTH JNaHHBIE [0-
CTYIHBI JJIs1 MPOCMOTPa ¢ TOMOIIBIO MEHIO, COAEPIKAILIETO MTUKTOTPAMMBI TPEX
pasnenoB: "TEK" (texymue), "HACTP" (nactpoeunsie mapametpsr) u "?" (MH-
dhopmarus o ipeodbpazoBateie). JJOMOTHATETHFHO B MEHIO O0TOOpaykaeTcs WH-
(hopmanys 0 COCTOSHHU KJIIOYa 3alIUThl M HAIWYUU TUArHOCTHUECKHX COO00-
menuii (JIC), kak mokasano Ha pucyHke 5.1.

pa3aenbl MeHIO

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

cumBoi "!" — mammaue J1C

Pucynox 5.1 — I'maBHOE MeHIO

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

CumBon "!" MuraeT Ha IUCIUICe MPU HATUYHUH JIFOOOTO TUAarHOCTHYECKOTO
Cco00IIEeHUS.

JleTanbHBINA COCTaB KaXIIOTO pasjielia TaHHBIX pacCMaTpHBAeTCs Jaliee Ha
YPOBHE OMUCAHUS CTPYKTYPHI KOKIOTO U3 HUX.

5.2 HaBuraums no meHto (Mogenb ET)

[TepeMerienne 1Mo MyHKTaM MEHIO U TPOJIMCTHIBAHNE CIIMCKOB TTAPAMETPOB
OCYILECTBIISIETCS. KOPOTKUMH HaXXaTHUSMHU Ha KJIABHINY yIpaBieHUs (nanee —
KkJaBuIny). Bxosa B BEIOpaHHBIN MyHKT MEHIO OCYIIECTBIIICTCS JJIUTECILHBIM, B
TedyeHne 1 CeKyHIpl, HaKaTueM KJIaBUIIH. DTOT e IPUEM HCIIOIb3YeTCs JUIS
BO3BpAIIECHUS K IPOCMOTPY MEHIO.

B ciygae, xorga B TeueHUHN OITHOM MUHYTHI HE OBIJIO HAKATHH Ha KIIABHIITY,
JTUCTUIEH TTpeoOpazoBaTessi MEPEXOIUT K OTOOPaXEHHUIO 3HAYEHHS TEKYIIETO
pacxopa.
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B ciydae, korna Ooliee yaca He HCIOIb3yeTCs KIIaBUATYypa, MUCIICH mepe-
BOJIUTCS B SHEpProcOeperaommi pexkuM ¢ 0TOOpakeHHEM 3acTaBKH 'Hagaro-
it cHer"'. Bo3Bpar u3 sHeprocoeperaroniero pexxuma npoucxoIuT IpH Haxa-
THU KIJIABUIIIH.

CyImecTByIOT CUTYaIlnH, KOT/Ia N300pakeHne Ha JucIuiee yaooHee HabIo-
natb B nepeBepHyToM Ha 180 rpamycoB Buae. s BBINONHEHHs MOBOPOTa
n300pakeHHs B MpeoOpa3oBaTeie MpeaycMOTpEeHa IMpocTasi mporierypa — Heoo-
XOJIMMO B TEYCHUE CEMU CEKYH/T yJICPKHBATh KIIABUIITY B HAYKATOM COCTOSHHHU.

5.3 Tekywume napameTpsbl (TEK)

K rexyumm (TEK) oTHEceHBI mapaMeTphbl, 3Ha4€HUS KOTOPBIX MEHSIOTCS BO
BPEMEHH, a TAKXKe aKTHBHBIC, UIMEIOLINE MECTO Ha JAHHBI MOMEHT COOBITHSL.
Hwuxe npuBeeH NMONMHBIA CIUCOK apaMeTPOB.

[Tapametp Kpatkoe onucanue

Q OO6bemusIii pacxon. [Ipu nBmkeHnN OTOKA Yepe3 mpeodpa-
30BaTeNb B 0OpPaTHOM HalpaBJICHUH 3HAUCHHE IapamMeTpa
oroOpaxaercs co 3HakoM "MuHYC"

vn, Vo O0BeM B IpssAMOM M 0OpPaTHOM HaIIPaBICHUSX (TOTAJIbHbIC
3HAYCHUS)
TB Bpewms1, npomieniiee ¢ MOMEHTa OCJIEAHET0 BKIIFOYCHUS MU~

TaHus peodpazoBaTesst (TOTaJbHBIC 3HAYCHUS)

™ O6miee BpeMms paboThl peoOpa3oBaTens (TOTaJbHBIE 3HAYE-
HH), HAYMHAS ¢ MOMEHTA IIEPBOT0 BKIIOYECHHS TUTaHUS

ac Howmepa akTUBHBIX THAarHOCTUYECKUX COOOIICHUMN.
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5.4 Pasgen HacTtpownka (HACTP)

[lepeueHb HACTPOCUHBIX TAPAMETPOB MPEOOPA30BATEINS IPUBEICH B HIXKE.

[TpocMOTp maHHBIX BO3MOXEH Ha AWCIUIee peodpazoBateneit Mmogenu ET.
W3meneHne 3Ha4YeHNUI TapaMeTPOB OCYIIECTBISIETCS C TOMOIIBIO KOMITBIOTEPa
¢ ycranoBienHo# mporpammoir KOHOUI'YPATOP. Box nanHbIX OI0KHpY-
€TCsl eCII EePEKIIIoYaTe b 3alUThI JaHHBIX S1 HaxoauTcs B monokeHun "ON"
(3ammra BKIIOYCHA).

ITapameTtp Kpatkoe onucanue

no Unentudukarop {0...9999999} CnyxuT s ynopsaoudBaHUS
uHopMalLMK, TepeJaBacMoil B IIGHTPATM30BAaHHBIX CHUCTEMax
cbopa u 06padoTku qaHHEIX. [Io yMoI4aHuIo 3a1aeTCsl paBHBIM 3a-
BOJICKOMY HOMEDY.

NT Cereoit Homep {0...99}. Ucnonb3yeTcs B 3apocax cO CTOPOHEI
KOMITBIOTEPA HJIH IPyroro 000opyAoBaHus nepenadu JaHHbX. [Ipn
napaieIbHOM MOJKIIOUEHHH HECKOJIBKUX Tpeodpa3oBateneil nx
CETEBBIE HOMEPA JOJDKHBI PAa3IN4aThCs, B IPOTUBHOM CIIy4ae IIpu-
OOpBI HE MOTYT OBITH OJTHO3HAYHO OTO3HAHKI. [Ipn paboTe oquHOY-
HOTO MprOOpa C TFOOBIM 3 IMIEPEUNCIICHHBIX THIIOB 000PYI0OBaHUS
CETEBOI HOMEP MOXHO HE 3a/1aBaTh.

3aBoackas ycraHoBka: NT=0.

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

0 — komneroTep, agantepsl A1CI8, AJIC99;

1 — AT-monem (rarmpumep, GSM-monem ¢ AT-cructemoii Ko-
MaH B pexxume CSD).
CKOpOCTh TIepe1auyl TaHHbIX:

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

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

0 - M4,

1 — ModBusRTU.

3aBojckas ycranoBka: KM=050.
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ITapametp

Kpatkoe onucanue

KA1

Hactpoiika nuckpetnoro Beixona D1 Ha pazseme X3

0 — YMCIIOMMITYJIbCHBIA BBIXOJHOI CHUTHAJ, HMPOIOPLHOHAIIb-
HBIH 00beMy, HE3aBUCHMO OT HAIpPaBJICHUs TEUEHUsS KUIKOCTH;

1 — YUCIIOMMITYJIBCHBIA BBIXOJHON CHUTHAJI, MPOMOPLIHOHAIE-
HBII 00bEMY, POLIEAIIEMY B IPSIMOM HAIpaBJICHUM;

2 — YHCJIOMMITYJIbCHBIM BBIXOJHON CHUIHAJ, MPONOPLUOHAIIb-
HBIE 00BEMYy, HE3aBUCHMO OT HAIIPABIICHUS TEUECHUS KHUIKOCTH.
[Ipu oTcyTCTBUM XUAKOCTH B KaHaie npeodpasoBaTenst (coObITHE
JC1) BbIXox IOCTOSIHHO 3aMKHYT;

3 — YHCIIOMMITYJIbCHBIA BBIXOJHOIN CHUIHAJ, HMPOIOPLHOHAIIb-
HBI 00BEMY, TIPOLIEAIIEMY B IIPSIMOM HampaBieHuH. [Ipu oTcyT-
CTBHUH XHJIKOCTH B KaHaJie mpeoOpazoBatens (codsrrre JC1) BbI-
XOJ TOCTOSIHHO 3aMKHYT.

3aBojackas ycranoBka: KJ[1=1

KO2

Hactpoiika nuckpetrHoro Beixoga D2 Ha pazseme X4

0 — YKMCIOMMIYJIBCHBIA BBIXOIHON CUTHAJ, MPOMOPLHOHAIb-
HBI 00bEMY, HE3aBUCHMO OT HATPaBJICHUS TCUECHHSI KHUKOCTH;

1 — 4KMCIOMMMYIBCHBIA BBIXOJHON CUTHAJ, MPOMOPLHOHAIb-
HBI 00beMy, IPOLIEAIIEMY B IPSIMOM HaIPaBICHUH;

2 — YHCIIOMMITYJIbCHBIM BBIXOAHOW CHTHAN, MPOMOPIHOHATb-
HBII 00bEMY, POLIE/IIEMy B 00paTHOM HarpaBlicHHN;

3 — BBIXOJ HOPMAJIHO PAa30MKHYT.

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

3aBoackas ycraHoBka K/[2=2

X002

MHOXUTENb HEHbl UMITYJIbCa Bbixoaa D2

0 — MHOXHTEJH paBeH 1, TO €CTh IIeHa UMITYJIbCA COOTBETCTBYET
MIPUBEICHHON B Ta0mIE 2.2

1 — muoxurens 0,1, To ecTh HeHa umiynbca B 10 pa3 MeHblie
MpUBEACHHON B Tabmuue 2.2

2 — maOXUTEND 0,02, TO ecTh 1IeHa uMmyisca B 50 pa3 MeHbIIE
MIpUBEICHHON B Ta0IHIE 2.2

3aBojckas ycraHoBka X/[2=0
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ITapameTtp

Kpartkoe onucanue

KO3

Hactpoiika nuckpernoro Beixona D3 Ha pazseme X5

0 — 4YuCIOMMITYIbCHBIH BBIXOJHOHN CHUIHAN, IPOIOPLUOHAIIb-
HBII 00beMYy, HE3aBUCHMO OT HaIpPaBJICHUSI TCUEHUS JKUIKOCTH;
1 — YMCIOMMITYJICHBIM BBIXOAHON CHUTHAJ, MPONOPIHMOHANb-
HBIH 00beMY, IPOLIEIEMY B IIPSIMOM HalpaBICHUH;
2 — YUCIIOMMITYJIbCHBIH BBIXOJHON CHUIHAJ, MPONOPLUOHAIIb-
HBIH 00BeMY, poLIe/neMy B 00paTHOM HallpaBICHHH;
3 — BBIXOJ HOPMAJIbHO Pa30MKHYT.
HezaBrucruMo ot 3HadYeHHS MmapaMeTrpa Beixon D3 mepeBomuTes
B [IOCTOSIHHO 3aMKHYTO€ COCTOSIHHE IIPY HAJIMYKHU COOBITHH, 3a1aH-
HbIX mapamerpom AK/I3.
3aBoackas ycraHoBka KJ13=3

Xa3

MHOXHUTENb 1IEHBI UMITYJIbCa Bhixoaa D3

0 — MHOXUTENb paBeH 1, TO €CTh lIeHa UMITYJIbCa COOTBETCTBYET
npuBeIeHHON B Tabmwe 2.2
1 — muoxutens 0,1, To ecTh LeHa ummynbca B 10 pa3 MeHbIIe
MpHUBEICHHOW B Ta0uIe 2.2
2 — muoxwutens 0,02, To ecth LieHa ummynbca B 50 pa3 MEHbIIE
npuBeIeHHON B Tabmwe 2.2
3aBojckas ycranoBka X/J13=0

AKO2

AnropuTM 3aMbIKaHus Bbixoga D2

B kadecTBe 3HaUeHUs mapameTpa 3a1aeTcsl CIIICOK HOMEPOB CO-
ObITHil. [Ipy BOZHUKHOBEHHH JIFOOOTO M3 COOBITHI, TIEpeUnCIIeH-
HBIX B CITMCKE, IUCKPETHBIN BHIX0 D2 mIepeBoANUTCS B COCTOSTHUE
"3aMKHYTO". 3HaUCHHUE MapameTpa paBHoe "#H/A" yKa3pIBaeT Ha
TO, YTO AITOPUTM HE MCIIONIB3YETCsl.

Ipynna napamempos, o0bo3HaueHUe KOMOPHIX HAYUHAEMCS Ha
oyxey "A", umerom oounaxosviii hopmam. Kadxcowiii uz napamem-
[pos omeeuaem 3a npumeHeHue 00H020 KOHKPEMHO20 AN20PUmMmd.
B kauecmee 3nauenusa Kaxicoo2o u3 3Mux napamempos UcCHoib3y-
emcsi CmpoKa, cooepaicanas 00HO Ul Oojlee Yevlx uucel, pasoe-
JIEHHBIX 3aNAmou, Kaxcooe U3 KOmopwlx yKa3vléaem Ha HOMep CO-
ObImus, npu KOMOPOM pabomaem aieopumm.

lonyckaemcs emecmo cnucka coovimuil ucnonvzoeams "nycmoe"
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ITapametp

Kpatkoe onucanue

3Hauenue, omoobpadicaemoe Ha oucniee kak "#1/0". Taxoe 3naue-
HUe 6600UMCSL 8 CyHAe, K020a AN2OPUMM He UCNONb3YEMCsl.
3aBojckas ycraHnoBka AKJ[2=#u/n

AKAO3

AnTopuTM 3aMbIKaHus Beixoga D3.
B kauecTBe 3HaueHUs mapameTpa 3a/1aeTcs CIIMCOK HOMEPOB CO-
ObITHiA. [Tpr BO3HUKHOBEHUH JIFOOOTO U3 COOBITHH, TIEPEUHCIICH-
HBIX B CIIMCKE, JUCKPETHBIN BBIX0] D2 NIEpeBOAUTCS B COCTOSIHUE
"3aMKkHYTO". 3HaUEeHHE TTapamMeTpa paBHOe "#H/I" yKa3pIBaeT Ha
TO, YTO AITOPUTM HE HCIIOIB3YETCS.

3aBojackas ycraHoBka AKJ[3=1 (BeIX0J 3aMKHYT IpPHU OTCYT-
CTBHUH XUIKOCTH B KaHaJle TipeoOpa3oBaresis)

yB

Bepxusas ycraka {-99999.9...99999,9} [m*/u].
Bepxuss rpanuna auana3oHa, Ha COOTBETCTBHE KOTOPOMY KOH-
TpoJMpyeTcs 3HaYeHne pacxoaa. Ecimu 3HaueHne n3MepeHHoro
pacxoma okakeTcs Bbille 3HaueHHs Y B, To Oynet 3aduxcupo-
BaHO COOBITHE C HOMEPOM 2.

3aBojckast ycraHoBKa Y B=99999.

YH

Huxusis yeraBka {-99999.9...99999,9} [m*/4].
HwxHsist rpaHulia Auana3oHa, Ha COOTBETCTBHE KOTOPOMY KOH-
TPOJMpPYETCs 3HaUeHHe pacxona. Eciu 3HaueHne n3MepeHHOro
pacxoja okakeTcs Hike 3HadeHus: YH, To Oyzaer 3aduxcupo-
BaHO COOBITHE C HOMEPOM 2.

3aBojckas ycraHoBka Y H=-99999

T

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

OmnpezensieT CKOPOCTh PeaKknuy mpeodpa3oBaTens Ha U3MEHEHUE
pacxona xuakocTH. Eciu npeoOpa3oBarens miIaHupyeTcs ue-
MIOJIB30BATH JUISl K3MEPEHHsT OBICTPON3MEHSIOIIUXCS PACXO/IOB,
HaInpuMep, MY yCTaHOBKE MpeoOpa3oBaressi Ha TYITMKOBOM JIH-
nun ['BC, T 06b19HO0 Ha3zHavaroT B auana3one 5...50. B octanb-
HBIX CIy4asx nepuoj GpuiabTpaluy ycTaHaBIUBAETCS B JUara-
3oHe 30...180.

3aBojckas yctaHoBka T(h=45 B OONBITUHCTBE cly4aeB He Tpe-

OyeT U3MEHEeHHUH.
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ITapameTtp Kpartkoe onucanue

an Huarnoctuka "myctoit TpyOsI"
0 — TMarHOCTHKA BBIKIIIOYCHA,
| — InarHoCTHKa BKJIIOYECHA.
[To ymMoT4aHHIO AMAarHOCTHKA BKITIOYCHA.

5.5 CnpaBo4Hbin pasgen ("?")

B cripaBouHOM paz/iene MEHIO IPUBOISATCS CBECHHS 00 0003HAYEHUH TTpe-
oOpazoBarens, HoMmepe Bepcun 110, o 1eHe UMITyIbCa BBIXOJHOIO CHUTHANA
npeoOpa3zoBaTeisi 1 3HAUEHHUH MaKCUMaJIbHOTO M3MEpseMOro pacxona Qmax,
3aBOJICKOM HIEHTH(HUKATOpE, KOHTPOIHHONH CyMME HCIIOHSEMOTO KOJa, BbI-
gucisieMmort mo anroputmy CRC16 (tudposoit naentudukarop [10). B pas-
JIeNIe TaKKE COJCPIKUTCS WHGOpPMAIUS O KOHTPOJBHOH CyMMe 3HAuCHHI
HAaCTPOCYHBIX NAapaAMETPOB U KOHTPOJIBHOM KoAe ZS2, MpUHUMAIOLIEM HEMO-
BTOPSIOIIUECS 3HAUEHUS MPH KAKIOM Pa3MBIKAHUU TepeKrovarens S2, 3Ha-
yeHuu ycioBHoro nuamerpa DN u yposae Tounoctu YT. CTpyKTypa cripaBou-
HOTO pa3jielia roka3aHa Ha pucyHke 5.2. [IponucTriBanue nHGOpPMAIUY B pas-
JIeJIe OCYIIECTBISIETCS HA)KaTHEM KIIABHIIIH.

Nrk410
Bepcusa X.X.X.X.XX

1 umn. =X XXXXX m3
Qmax=XXX m3/y

3aB.ua.:R-ZZ222777
CRC16:YYYY

KoHTtp.cymma B1
KC=XXXXXXXX

KoHTp.kopa S2
ZS2=XXXXXXXX

DN:XX
YT:XX

Pucynok 5.2 — Undopmanust B cipaBOYHOM pa3zesie MeHIO
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5.6 Pabota cBetoamona HL1

Ha mnare npeoGpa3zoBarens umeercs ceeroaunoa HL1, ucnonp3yemsrit s
WHAWKAIUHA PEKUMOB padoThl. [Ipy BKIIOUEHHOM MUTAHUH IpeoOpazoBaTes
¥ OTCYTCTBHHU MIOTOKA KUIKOCTH, CBETOIUO]] TIOCTOSTHHO cBeTutcs. [Ipu Hamu-
YHH TIOTOKA MPEyCMOTPEHO KPATKOBPEMEHHOE MOTAaCaHHe CBETOAMOA B MO-
MEHT TeHepaluy UMIyjbca Ha Beixone D1 mpeoOpaszoBarens, mpu 3TOM MaK-
cUMaJbHas 4acToTa orpanuueHa 3 ['m.

Oco0BIM CTOCOOOM MHAXUIIUPYETCS PEKUM "ToBepKa', KOTJa OTKPYYIeH TN
OTCYTCTBYET BHHT 3aI[UTHOTO TIPHKHUMA, YAEP/KUBAIOIIET0 MepeKIouaTes S2
B 3aMKHYTOM COCTOSHHH. B 3TOM pekume cBETOAMOI paboTaeT cieIyIoM
oOpa3om: Tpu mpoOiecka B TeUeHUE CEKyH/bI, Aajiee may3a 2 CeKyHAbl U T0-
BTOpPEHHUE 3TOTO MUKJIA.

6 [narHocTuka

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

Hwxe npuBeieH MOTHBIN MepeYeHb TUarHOCTHYECKUX COOOIICHHH.

O6o3HaveHne Kparkoe onmcanue

aco PeBepCUBHBIN TTOTOK JKUAIKOCTH

[C1 OtcyTcTBHE KUIKOCTH B KaHANE peoOpazoBatest (IycTast Tpyoa)

AC2 Pe3ysbTaT U3MEpEeHHst Pacxo/ia BBIIIEI 3 MPEEIbl yCTABOK
YH....VB

AC3 CHsiTa 3amMTa HaCTPOCYHBIX MTAPAMETPOB

[C4 [IpeoOpa3zoBaTens B pexxumMe "moBepka”

NC5 Pe3ysbTaT H3MEPEHHst PACX07ia BHIIIIE BEPXHETO MPeIesia H3MEPEHHIH

[C6 Pe3ynbTar H3MepeHHs Pacxo7ia HIDKE HIDKHETO Mpeiesia N3MEPEHUH
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7/ KOHTpOnb napameTpoB
7.1 KOHTpOJ‘Ib N3MEHEHUA HaMnpaBl1ieHUA NOTOKa

IIpeo6pa3zoBaTenb aBTOMaTHYECKH OTIPEACTISeT HApaBICHUE MTOTOKA XKHU/I-
KocTH. B ciydae, Korga MOTOK JKHIKOCTH MPOTHUBOIIONIOKEH HAaIPaBICHUIO
CTpeJIKH Ha peoOpaszoBatene, pukcupyercs coobrrue J1CO. B 3aBucumoctu ot
HACTPOEK, TpeoOpa3zoBaTesb UMEET BOZMOKHOCTH C(HOPMHUPOBATH CUTHAT O pe-
BEPCHBHOM ITOTOKE Ha BbIXojax D2 w/mim D3. Hampumep, npu Ha3HaUYEeHUN
K2=3 n AK/I2=00 auckpeTHBI} BBIXOJ 3aMKHYT IIPH PEBEPCUBHOM ITOTOKE
KHUJIKOCTU ¥ Pa30MKHYT MPH MPSIMOM HOTOKE.

ITo ymomganuto ucmonb3yeTcst HacTpoiika KJ[2=2, gTo onpenensier renepa-
U0 MMITYJIBCHOTO CHTHaNa Ha BBIXoAe D2 ¢ KOJIMYECTBOM UMITYJILCOB MPO-
MOPIHMOHATBHBIX 00BEMY JKUAKOCTH, TIpOLIe e B 0OpaTHOM HaIllpaBJICHUH.

7.2 KOHTpOJ'Ib OTCYTCTBUA XXNOKOCTU B UISBMEPUTETIbHOM
KaHane

IIpeoOpa3oBaTenb KOHTPOIUPYET HAIUUUE >KUIAKOCTH B M3MEPHUTEIHHOM
kaHaue ipu HazHadenuu JI1=1. B cioydae ocymienus kanana gpukcupyercs au-
arHoctuyeckoe coowitre C1.

[IpeobpazoBaTens Mo3BoIsAET CHOPMUPOBATH CUTHAI 00 3TOM COOBITHHU TIO-
CPEACTBOM 3aMbIKaHUsI (pa3MbIKaHUs) AUCKPETHBIX BbIX00B D2 mnmn D3, B 3a-
BHUCHUMOCTH OT HacTpoek. [lo ymomuanuto, mpu BozHukHoBeHHH [IC1 curnan
"3aMKHYTO" (hopMHUpyeTCsl Ha TUCKPETHOM BbIXoae D3, ueMy coOTBETCTByeT
Hactporika K/13=3 u AK/[3=1.

[MpeaycMoTpeH Takxke aJbTepPHATUBHBIN BapuaHT POPMUPOBAHUS CUTHATIA,
coo0Iaronero 00 OCyIIeHHd u3MepureibHoro kaHanma. [Ipu KI1=2 wmm
KJI1=3 Beixox D1 npeoOpa3oBarens mepexonuT B MOCTOSHHO 3aMKHYTOE CO-
cTOosiHME B ciiydae perucrpauu coobitust IC1.
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7.3 KoHTpoOsib No ycTaBkam

WHorna cymecTByeT HEOOXOOUMOCTH KOHTPOJS Pe3ysibTara HU3MEpeHHS
pacxoja Ha BBIXOJ 3a MpeAesibl IPOU3BOILHOTO AMana3oHa. B mpeobpasosa-
TeJe IPEeLyCMOTPEH MEXaHU3M, ITO3BOJIIIOILUI BHIIIOJIHEHHE 3TOW KOHTPOJIb-
HOM ¢yHKUuH. 7151 3TOT0 UCTIONIB3YIOTCS ABA IPAaHUYHbIX 3HAUCHMsI, Ha3blBae-
MBIX BepxHss U HWkHsA yctaBkd (YB n YH). Ecnu pesynbsrata namepeHus
pacxoja 3a npeaensl quanazona YH...YB ¢ukcupyercs coositre JC2.

Homyckaercs nazHavats Y H>YB. IIpu Takom HazHaueHnn cooOwitue J[C2 ak-
THUBHO BCE BpeMsl, [TIOKa 3HAYCHUE PacXo/a HaXoAUTCs B nuana3zone YH...VB.

3aBojicKHe HACTPOHKH MpeoOpa3oBatelisi HE MpEeAycMaTpUBAIOT 3aMbIKa-
HHe/pa3sMBIKaHHE TUCKPETHBIX BXOOB MPpH Bo3HHKHOBeHNH JIC2, 0MHAKO 3TO
BO3MOYXHO MU3MEHHTb.

7.4 KoHTponb no npegenam

[IpeobOpazoBaTens MOCTOSIHHO KOHTPOJIMPYET pe3yibTaT M3MEPEHHUs! pac-
X0Jla Ha BBIXOJ 3a Mpeaessl auanazoHa Qww...Qwmax. Beixon 3a o3HaueHHBIE
Mpeaesibl 0yIeT COMPOBOXKIATHCS aKTUBAIIMEH TUarHOCTUYECKOTO COO0O0IIEHMS,
KaK 3TO MoKa3zaHo Ha pucyHke 7.1. Ecinu m3aMepeHHbI pacxof oka3blBaeTcs
HKke 3HadeHus (QOTC, TO TOKa3aHUsS pacxona OOHYISIFOTCS, TeHEpalus HM-
MMyJIECHOTO CHUTHAJIA TIPeKpalllaeTcs, HapacTaHWe TOTAIBHBIX CYETYHKOB 00B-
eMa He TTPOUCXOJIUT.
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Fa
< JIC6 > — JIC5 —
ol 2
Qotc QMmN Qmax 1,1Q,,,«

Pucynox 7.1 — KonTpois pacxo/ia o npeaenam.
Qu — pe3ynpTaT U3MEpeHus pacxojia; F — yacToTa BRIXOIHOTO CUTHANA;

3urauenus Qotc, BeuUcieHHbIEe IO dopmyre: Qorc= Qmax /1500, mpuse-
neHsl B Tabmuie 7.1

Tabmuma 7.1 — 3rauenus pacxona Qorc B 3aBUCUMOCTH OT Qmax

DN, 3HaueHue pacxoaa, M>/u DN, 3HaveHue pacxoaa, M>/u
MM Qmax Qortc MM Qmax Qortc
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-
HUE/pa3MBIKaHUE TUCKPETHBIX BXOJOB MPU BO3HUKHOBCHUHU COOBITHI C HOME-
pamu 5 1 6, OIHAKO, TIPH HEOOXOIUMOCTH, 3TO BO3MOXKHO H3MEHHTb.

8 besonacHocTb

[IpeobpazoBatenn coorBeTcTByIOT TpeboBanmsmM TP TC 020/2011
“DNeKTpOMarHuTHas COBMECTUMOCTh TEXHUYECKUX CPEACTB’ .

HcTouHNK TOCTOSTHHOTO TOKA, UCTIOIB3YEMBIH ISl OPTaHU3alH BHEIITHETO
MUTaHMs Ipeodpa3oBares, J0KEH HMETh BCTPOSHHYIO 3aIIUTY OT KOPOTKOTO
3aMBIKaHUs B IICTIA HATPY3KH, & €r0 BBIXOHBIC IICTH JOKHBI OBITh TajbBaHH-
YECKU U30JUPOBAHEI OT CETH MMUTAHUS.

9 lMNMoaroToBKa K paboTe
9.1 OBLwume ykaszaHus

ITocse TPaHCIOPTHUPOBKH MPH OTPHIIATEILHON TeMIeparype HeoOX0auMO
BBIIIEPXKATh MPEoOpa3oBaTellb B yIIAKOBKE HE MEHEe § YacoB MPH TeMIIEpaType
ot +15 mo +26 °C.

[Tocne pacnakoBku MpeoOpa3zoBaTelis HEOOXOIMMO MPOBEPHUTH €ro KOM-
MIEKTHOCTh Ha COOTBETCTBHE MACIIOPTY. 3aTeM MpeoOpa3oBaTelb OMENAOT
HE MEHEe YeM Ha CYTKH B CyXO€ OTaIIMBacMOe TMOMEIICHUE; TOJBKO MOCie
3TOTO €r0 MOKHO BBOIMTE B OKCILTyaTaIlHIo.

Ha Bpems nipoBejicHHsI MOHTQKHBIX Pa0dOT, KOTa KPBIIIKa MOHTa)KHOT'O OT-
CeKa OTKpBITA, ClieayeT O0ECMEeYHTh 3aIlUTy OT MOMAJaHUs TBUIM U BIIArd
BHYTpPb KOpITyca nMpeodpa3oBaTels.

9.2 Bblbop mecTa yCTaHOBKU

O0wme nonoxeHus

[Tpu BEIOOpE MecTa yCTaHOBKY TIpeoOpa3oBarelst Heooxomumo obectie-
YUTH COOIOACHUS Psia yCIOBHUH:

a) IMOCTOSIHHAS 3aII0JTHEHHOCTh U3MEPHUTEIHHOI0 y4acTKa Ipeoopa3oBa-
TS KUAKOCTHIO;

0) OTCYTCTBHE Ta30BBIX My3bIPEil B TOTOKE KHUIIKOCTH;

B) CHMMETPUYHOE PACTIPEICIICHNE TTOJII CKOPOCTEH MOTOKA KUIKOCTH;
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T') IoJiepKaHNue CTAaOMITEHOM MPOBOUMOCTH CPEIIBI;
1) paboTa B uama3oHe pabo4yux yCIOBHU IKCILUTyaTallny.

Obecne4veHune 3anofHeHUs N3MepPUTEsibHOro KaHarna

[yl BBIMOJIHEHHS YCIIOBUS 3allOJHEHUS] U3MEPUTEIBHOTO KaHaia He Clie-
JyeT pa3Meliats mpeodpa3oBaTesb B BEPXHEH TOUKE CUCTEMBI TPU OTCYTCTBUH
YCTPOMCTB yaleHNs BO3AyXa (BO3MYIITHBIX KIAMAHOB).

BepTukanbHbIi MOHTaX 1Ie1eco00pa3eH B TeX clydasx, KOria UMeeTcsl TeH-
JEHIUS K Pa3lesIeHHIO )KUAKOCTeH MM 00pa3oBaHMIo TBepaoro ocaaka. [lpu
BEPTHKAIFHOM MOHTaXXE€ MOTOK PEKOMEHIYeTCS HAIpaBsATh CHHU3Y BBEpX.
Hampasnenue moToka cBepxy BHHU3 AOITyCKaeTCs €CIH MpeoOpazoBaTenb He
pasmeliieH Ha TpyOOIPOBOE CO CBOOOAHBIM HU3JTHUBOM.

[Tpumeps! pacmionoxkenus mpeoOpa3oBaTeis MPUBEACHB HA pucyHKe 9.1.

It

I~

=

Pucynok 9.1 — [IpumMepsl pacnosioskeHUs Mpeodpa3oBaTes

MpepoTBpaleHme hopMUPOBaHUS ra3oBbIX My3bipen

IIpu pabore 3amopHOIl WM perynupyIoLlel ammaparypbl MOXET CO37a-
BaThCA HU3KOE JaBJICHHE U HHULMUPOBATHCA 00pa30BaHUe T'a30BbIX My3bIpeil B
noroke. YToOBl H30€XKaTh 3TOT0, MPEANOUYTEHHE CIEAYET OT/IaBaTh YCTAHOBKE
KJIalaHa ocje mpeoopas3oBaresis.
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Ecmu reomeTpudeckas och, Ha KOTOPOW HaXOSITCS DIEKTPOJIBI TpeoOpaso-
BaTelsl, PacloyioKeHa BEPTUKATBHO, CKOTICHHE BO3/YIITHBIX ITy3BIPEH B BEpX-
HEH YacTH W3MEPHUTEIHHOIO y4acTKa WM OCAJIKOB — B HKHEH 4acTU MOXKET
MPUBECTH K YBEIMICHUIO TOTPEITHOCTH U3MEPEHUH, TI03TOMY Ha TOPH30HTAIb-
HBIX YYacTKaX MmpeoOpa3oBaTelb CIeIyeT Pacioararh JIEKTPOHHBIM OJI0KOM
BBEepX. MakcHMaabHOE OTKIOHCHHE OT BEPTHKAIBHOM ocu He Oonee £30 rpa-
IyCOB (CM. pUCYHOK 9.2).

30° 30°

Pucynok 9.2 — [Ipumep pacrionoxeHus mpeodpazoBaTens

Ob6ecneyeHne CUMMETPUYHOCTM MOMSA CKOPOCTEN

HckaxxeHue moiisi CKOPOCTEH B TIOTOKE KHUJIKOCTH MOXET OBITh O0YCIIOB-
JIEHO MECTHBIMH COIIPOTHUBIICHUSMHU (3aJBIDKKAMH, KJIallaHaMH, KOJIEHAMH,
KoH(y30pamMu U Tp.). JIs yMEHBIIIEHHUS BIUSHUS TAKUX COIPOTHUBICHUN Tpe-
OyeTcs mperycMaTpuBaTh NPSMbIE YIaCTKH JI0 | ITOCIIe MpeodpazoBartens. Mu-
HHUMAaJIBHO HCO6XO}II/IMBIe OJIMHBL TIPAMBIX YYaCTKOB, KPAaTHBIC 3HAYCHUIO
ycinoBHOTo nuamerpa DN, npusenens! B Tadnure 9.1. [lpu onpeneneHun MIinH
MPSMBIX YYACTKOB CIEAYET YYECTh BO3MOKHOCTh PEBEPCUBHOTO ITOTOKA XKHUI-
KOCTH.
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Tabmuia 9.1 — MuHMMaIbHBIC IJIHHBI MPSMBIX YIaCTKOB

Bun
JITVHBI IPSIMBIX YYaCTKOB
COIPOTHUBIICHUS
[onHocTbEO Iﬁrﬁ
OTKPBITHIC
3a/IBI)KKA FITH —>
apoBoi
>2DN >2DN
KJIanaH < >
[Mepexoansie I?H_F
naTpyoKu
22008 2N
Nzrub na 90
rpajycoB
_ >5DN N >2DN
Tepmonpeod-
paszoBarenu

QunbTp WIN
IpSA3EBUK

v

| >5DN >2DN
>
Tpoiiauk I?H'F

PRELEN 2D
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Bun
CONPOTHBIICHUS
Perynupyro-
1€ KJanaH
WM 33]IBUXKKA

I[J'H/IHLI MIpAMBIX YU4aCTKOB

Hacoc

JIBa nocneno-

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

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

KOCTAX .

<8N 220}

A
Y
A
A

MopaepxaHue cTabunbHON aNEKTPONPOBOAHOCTU cpeabl

He cnenyet ycranaBnuBath mpeoOpa3oBaTeib TaM, I1e UMEETCS TCHACHITHIS
K (popmupoBanutio (GIyKTyanuii nmpoBoaMMOCTH pabouei cpenpl. Ecinu ecth
H606XOL[I/IMOCTL 3arpy3kKk XMMHKATOB B pr6OHp0BO,Z[, TO OTBCPCTHUC IJIA UX
3arpy3KH CJeIyeT pacroJiarath mocje npeodpa3oBaTelis.

CobnogeHune paboynx ycrnosum akcnnyaTaumm

Pasmernienue npeobpaszoBares ciieayeT IpeaycMaTp1uBaTh B MeCTax, I'/i¢ BO
BCEX pCKHUMaAX pa6OTI>I napamMeTphbl OprmaIOIHGfI Cpeabl HC BBIXOJAT 3a AOITYy-
CTHUMBIC JUalla30HEbI.

[IpeobpazoBarens yCTaHABIMBAIOT B MECTE, 3AIMUIIEHHOM OT BO3ICHCTBH
HpHMLIX COJIHCYHBIX nyqeﬁ.
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IIpeoOpaszoBaTeNb yCTaHABIUBAIOT B MECTE, IJIe OH He OyJAeT IMOABEPIKEH
BUOpanuu.

[IpeoOpazoBaTenb JOHKEH OBITh YCTAHOBJICH BJIAJIH OT 3JIEKTPHUECKUX 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 IEKTPOLYyTOBOM CBapKH Ha TpyOOmpoBoie
P yCTaHOBIIEHHOM Ha 3TOT TPYOOIIPOBOJ ITpeoOpazoBaTere.

3ampernieHo MepeHoCUTh MPeodpazoBaTelb 3a AMEKTPOHHBIN OJIOK.
3anpeneHo NpUKIAAbBaTh YCHIUS K DJIEKTPOHHOMY OJIOKY.

3anpeeHo KacaThCsl IOBEPXHOCTEH 3IEKTPOIOB.

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

e i

IIpeoOpa3oBaTenb ycTaHABIMBAECTCA MEXAY ABYMs (DaHLaMH U CTSITUBa-
eTCsl IIHIbKaMu' .

Jlst ycTaHOBKH TIpeoOpa3oBatessi peKOMEHYeTCsl IPUMEHSTh (DJIAHIIbI 110
I'OCT 33259. 511 ©3roTOBIEHUS NPSIMBIX YIaCTKOB MCIOIB3YIOTCS TPYOBI 10
I'OCT 8734 nn T'OCT 87322,

OTKIJIOHEHUS] BHYTPEHHUX JHAMETPOB TPYOOTIPOBOJIOB HA MPSMBIX Y4acCT-
Kax JI0 U mocie npeodpaszoBatesns He AonkHO mpeBbimats 0,02DN.

Ecnu ycnoBHbIe AuamMeTpsl TPyOOIIpOBOIOB U MpeoOpa3oBaTesisi He COBIa-
JIAI0T, TO MCIIOJIB3YIOTCS KOHLIeHTprudeckue nepexo sl mo 'OCT 17378.

! dyanupl, IMHIBKA ¥ 1aH0bI B KOMILIEKT MOCTABKH HE BXOJIAT

2 KOMIUIEKTBI TIPUCOENMHUTENLHOM apMaTypbl TOM-KITA-4 06€ecieqnBaroT BBITION-
HeHue TpeOOBaHU K NPSAMBIM ydacTKaM, (JlaHIlaM U BHyTPEHHHUM JUaMeTpaM Tpy-
OOTIPOBOIOB.
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Jisl yIUIOTHEHHUs COEIMHEHHWH HCHONB3YIOTCA MPOKIAAKH M3 KOMIUICKTA
HOCTaBKH.

Jli1st HOAKIIOUEH s IByX TOKOIPOBOIOB M3 KOMILIEKTA IOCTABKH IIPeobpa-
30BaTels B BEpXHEH ToYke (pIaHIEB HEOOXOAMMO HCIONIB30BATh OTBEPCTHUS
o BUHT M5 (pucyHok 9.3).

Ilepen ycTaHOBKOM IIpeobpa3oBaTesis Ha TPyOOIPOBOJ ra0apUTHEINA MMUTa-
TOp U (pJIAHIIEI ¢ MPAMBIMH y4AaCTKAMH JTOJDKHBI OBITH COOPAHBI B €IMHYIO KOH-
CTPYKIIMIO C HOMOIIBIO ILITHJIEK.

B HuKHel 4acTU eIMHON KOHCTPYKIMU HEOOXOIMMO YCTAHOBHTH LIYHTH-
PYIOLIUi TOKOIIPOBOJ — MEHBII MPOBOJHUK CEYEHHEM HE MeHee 6 MM’ WM
cTanpHas nosoca He MeHee 20 MM?.

NPAMON y4acToOK

oTBepCTUSa BO doriaHuax nog BMHT M5x10

/ ./ NPSAMON y4acToK

*\ npoknaaxa

\ rabapuTHbIN UMUTaTOP

LUYHTMPYIOLLMIA TOKONPOBOA,

Pucynok 9.3 — YcraHoBneHHbI rabapuTHBII HMUTATOD

[Ipu ycraHoBke eIWHON KOHCTPYKIMK Ha TPyOOMPOBOJ HEOOXOJMMO BbI-
HIOJIHUTH CIIEAYIOILILYIO [TOCJIE0BATENBHOCTD JEHCTBUI:

1. U3meputh JIMHY €AUHOW KOHCTPYKIUH.

2. 3akpenuTh TPyOOIPOBOJI C IENBbI0 UCKIIOUCHUS HAPYIICHUS COOCHOCTH
TOCJIe eT0 pa3pe3aHusl.

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

4. IlpuBapuTh €IUHYIO KOHCTPYKITHIO K TpyOompoBoxy. [Ipu cBapke HEoO-
XOAMMO OOECTIEYHTh OTCYTCTBHE HAIUIBIBOB U IpaTa Ha BHYTPEHHUX IOBEPX-
HOCTSX CTBIKOB CBaApEHHBIX JIETaNIEH.

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

1. OTcoenuHUTH rabapUTHBI UIMUTATOP.

2. YnoxuTh npoknaaku. [Ipoknaaku He JOIKHBI 3aXOIUTHh B MPOTOYHYIO
yacTh TPyOOIIPOBOJA 110 BHYTPEHHEMY AHWAMETPY 3a TPAHULIBI YIUIOTHSEMBIX
MTOBEPXHOCTEH.

3. YcTaHoBuUTH npeoOpa3oBaTenb MEXAY (hIaHIaMH U 3a)UKCUPOBAThH €To
MIIbKaMu (60aTamm).

4. OTueHTPUPOBATH BHYTPEHHHE OTBEPCTHS TPYOOIIPOBOIA U IpeoOpazoBaTes.

5. 3aTAHyTh raiiKy MIMTUIIEK.

3aTsHKKy raek, Kpersimux npeoOpas3oBaTeib Ha TPyOONpPOBOAE, CIEAYET
IPOU3BOAUTE PABHOMEPHO, OOUEPEAHO, MO JUAMETPAIBHO MPOTHUBOIIOIOXK-
HBIM MTapaM. 3aKpydnBaHHUE OCYIIECTBISICTCS 32 TPH-YETHIPE MPOXO/a, C MOCTe-
NICHHBIM yBEJIMYCHHEM MOMEHTA 3aTsHKKH MK /10 3HaYCHUH, MPUBEACHHBIX B
tabmuue 9.2.

Tabmuma 9.2 — MOMEHTBI 3aTsSHKKH Taek MPH yCTaHOBKE peoOpa3oBaTeist

DN.olog | 25 | 32 | 40 | so | 65 | so | 100
MM
M g | 22 | 25 | 30 | 35 | 35 | 35 | 55
H-m

s obecrieueHns HopMalbHOW paboOTHl MpeoOpazoBaTenss HEOOXOIUMO
WCKIJIIOYUTD BIMSHUE HA IPeoOpazoBaTenb ONIyKAaloUX TOKOB Ha TPYOOIpo-
BoJie. [l 3ammuThl MpeoOpazoBaTessi OT MPOTEKAIOIINX MO TPYOe TOKOB MpH-
MEHSIOTCS JIBa TOKOIPOBO/IA N3 KOMIUIEKTA TIOCTABKH U IIYHTUPYIOLIHI TOKO-
MPOBOJI, 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

[lrexkeps! i MOIKIIOYCHUS BHEIIHUX IICTICH Pa3MENIeHbl B MOHTAKHOM
OTCEKE DIICKTPOHHOTO OJyioka (cM. pucyHok 3.4). Jlns moctyna B MOHTaXHBIN
0TCEK HEOOXOJMMO OTKPYTHTH YeThIpe BUHTA KpPEIUIeHUs (CM. PHCYHOK 3.3),
MIPHUITOAHSTH KPBIIKY Ha 15 MM (pucyHok 9.5 "a") 1 OTKHHYTB KPBIIIKY (pUCy-
HOK 9.5 "0").

=
=

Jo 0 Dol

Pucynok 9.5 — Ilopsiok AoCTyIa B MOHTaKHBIN OTCEK

[oaxmroueHne BHEIIHETO 000PYIOBaHUS K IPEOOPa30BATEIO BHITOIHSIIOT
MHOTOXHJIbHBIMH Kabemsimu. [locne pa3aenku KOHIOB kabesel 1moa MOHTax
MX MPOIYCKAIOT Yepe3 YCTAHOBJIECHHBIE HAa KPBIIIKE MOHTA)KHOIO OTCEKa Ka-
OenbHBIC BBOJBI, IOCJIE YETO 3aBOPAYMBAIOT HAKHUIHBIE T'aKH HACTOJIBKO,
9T00OBI 00€CTIEYNTh MEXaHUIECKYIO POYHOCTD 3aKpETIeHNs Kabenei 1 00KiuM
CAJIbHUKOBBIX YIUIOTHUTENEeH. KOHIIBI KM 3aKPEIUISIOT B ITEKepax, CHa0KeH-
HBIX 3KUMaMH. MaKCUMAaIbHOE CEYEHUE KaXKIO0M HKUIIbI COCTABIsET 1,5 MM?,
Jlnana3zoH IUaMeTpoB HCHONB3YeMBIX KalOeneld OorpaHuuMBaeTcs KOHCTPYK-
1uel KabeNbHBIX BBOAOB M cOCTaBIseT 3,5 — 6 MMm. KoHcTpykius kabenpHBIX
BBOJIOB 00€CIIEUHBAET, TP UCTIONB30BAaHUN Ka0elel KPyriioro ce4eHus, ypo-
BEHb 3alUTHl OT MPOHMKHOBEHHWS IBIIM M BIaru BHYTph Kopmyca IP65 mo
I'OCT 14254.

[Tpu MOHTaXXE creayeT mpeayCMOTPETh MOIKITI0YeHHnE Kabesei ¢ oopa3oBa-
HueM Hucnanatomeld U-00pa3Hoil MeTIN B BEPTUKAIBHOM TIOCKOCTH, KaK 3TO
MTOKa3aHOo Ha pUCYHKe 9.6.
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Pucynok 9.6 — ®opmuposanne U-00pa3Hoii eTw.

J71s1 321U THL OT BIUSIHUSI IPOMBIIIJICHHBIX TIOMEX PEKOMEHIYETCS UCTIONb-
30BaTh 3KpPaHUPOBAaHHBIC KA0EH, METAIIOPYKABA UM METAILTMYECKHE TPYOBI.
B ycrnoBusx skcmuryaTanii moMeXu MOTYT OBITH OOYCIIOBJICHBI pa3IHIHBIMH
(hakTopamu, HanpuMep, pabOTOM THPUCTOPHBIX M UHBIX IpeoOpa3oBarteieii ya-
CTOTBHI, KOMMYTAIIUCH MOIIHBIX HATPY30K C TIOMOIIIBIO PEJIC M KOHTAKTOPOB, KO-
POTKHMH 3aMBIKaHUSAMH U AYTOBBIMH pa3psiiaMd B 3JEKTPOYCTAaHOBKAX, Pe3-
KHUMH U3MEHEHUSIMU Harpy3KH B JIEKTPUUCCKUX PACIIPEICTUTEIBHBIX CUCTE-
Max, CpabaThIBAHUEM 3aLUTHBIX YCTPONCTB B AJIEKTPUUECKHUX CETAX, HIEKTPO-
MarHATHBIMH TIOJIIMHA OT Pajyio- M TEIEBU3UOHHBIX IEPEIaTYMKOB, HEIps-
MBIMH Pa3psiaMy MOJHHHN U TIp.

Pabouee 3azemiieHHE 3KpPaHOB JOHKHO BBIMOJTHATHCS TOJBKO B OJTHOM
TOYKE, KaK NMPaBUIIO, Ha CTOPOHE PETUCTPUPYIOIETo Mprbopa (Hampumep, Tem-
noBeramrcauTens). OIIETKH AODKHBI OBITh 3JIEKTPHYECKH W30JIMPOBAHEI IO
BCeH JUIMHE Ka0elis, UCIOb30BaHUEe MX JJIs 3a3E€MIICHUS KOpITyca nmpeo0pas3o-
BaTels U MPOoYero 000pyA0BaHUS HE JOMYCKACTCsI.

[ToakiroyeHe BHEMIHUX [IENEN BBIMOJIHAIOT COrJIAcHO Taduie 9.3 K KiieM-
MaM B MOHT2)KHOM OTCEKE, CHa0)KEHHBIM MapKUPOBKOH HOMEPOB KOHTAKTOB U
MO3UIIMOHHOW MapKUpOBKOH. [lepen moakitoueHreM KOHITH Kabemneit 3auuntia-
I0TCSI OT M3OJSIUUU Ha AJMHY 5-6 MM. [ 3aKpenieHus 3a4uIleHHON YacTu
Ka0eJs UCIIOb3YIOTCSI BHHTOBBIE 32)KHMBI.
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Tabmuma 9.3 — I[NogkiroyeHre BHEIIHUX LETIEH
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DD » Ej Imax =5 MA
b L | X4 | 1| meeim O Umax =24 B,
(D2)] 5 Ej Imax =5 MA
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K mokabenpHOMY pacrpeieneHruIo Ieneil crienualbHBIX TPEeOOBaHMM HE
NPEIbsBISIETCS, OHO OMpPEAeNsieTcs COOOPaKEHUSIMH SKOHOMHUYHOCTH U YI00-
CTBa MOHTaXXa.

B xadecTBe BHEUTHET0 MCTOYHHKA MATAHUS TIpeoOpa3oBaTess U UCTIONb3Y-
€MOT0 COBMECTHO C HUM 000pYHOBaHUS PEKOMEHIIyeTCsl MCIIONb30BATh CEeTe-
Boie agantepbl! AJII182 nubo wHble O6J0KK MHUTaHMS, COOTBETCTBYIOLINE Tpe-
0OBaHHUSAM CTaHAPTOB JIEKTPOMATHUTHONW COBMECTUMOCTH M O€30ITaCHOCTH.

JormyckaeTcs mapaiienbHoe MOAKII0OUYeHHe HECKOJIBKUX Mpeodpa3oBaTenei
K OTHOMY OJIOKY MHUTaHHMSI.

JlnvHa TUHUE CBA3M, MOJAKIIOUaeMbIX K Beixogam D1, D2, D3 npeobpa3o-
BaTeNs, OTPaHUYCHA COMPOTHBICEHWEM Ka)KJOTO MPOBOJA IIETH, KOTOPOE HE
JoikHO mpeBblmaTh 50 Om. [l nenel mUTaHUs CONPOTHBIICHUE Ka)KOTO
NPOBOJA JOKHO OBITH He Ooiee 2,5 Om.

DNEKTPUYECKOE COMPOTHBICHHE H3OISAIMN MEXKIY MPOBOIAMH, a TaKKE
MEXTy KaKABIM IMPOBOJOM U DKPaHHOW OIIIETKOW HMIIM 3eMJIEH JOKHO OBITh
He MeHee 100 MOM — 3To TpeOoBaHHE 00ECIICYMBACTCS BHIOOPOM HCIIOIb3Ye-
MBIX KaOeJiell 1 KaueCTBOM BBIIIOJIHEHUS MOHTAXA L{EIEH.

[Tpu moaKIIOYeHNN KOMITHIOTEPA WIIA MOZIEMa OHH MOTYT OBITh yIaJeHBI OT
npeoOpasoBateins Ha paccrosHue 10 100 m. [l amanrepa AIC98 (AZ1C99)
9TO paccTOsTHUE MOXKET 0oJiee 2 KM IPU COMPOTHBIICHUH KaXKAOTO MPOBO/IA JIU-
HUU CBA3M, He mpeBblmaromemM 150 Om.

ITo oxkoHYaHWMM MOHTaXKa AIIEKTPUIECKHX IIeTIeH CIIeyeT YOeIuThCs B Tpa-
BUJILHOCTH BBITIONTHEHUSI BCEX COCAWMHECHHM, HampuMmep, IMyTeM ux 'mpo-
3BOHKH'". DTOMY 3TaIry pabOTHI CIIEyeT yASIUTh 0c000e BHUMaHUE — OITHOKH
MOHTa)Ka MOTYT MPUBECTH K OTKAa3y MPeoOpa3oBaTes.

9.5 BBopa B akcnnyaTtaumto

[Ipeobpa3oBarens IpH MEPBOM BKJIIOUEHHH WIH M1OCNIE AIUTEIBHOTO Hepe-
pbIBa B paboTe rOTOB K SKCIUTyaTally 1Moce:

- 30-MHHYTHOH MTPOMBIBKH ITPOTOYHOM YACTH TpeoOpa3oBarelsi MOTOKOM
KUAKOCTH;

- 30-MHHYTHOT'O IpOTpeBa Mpeodpa3zoBaTes.

! Usrotosurens aganrepos — AO HII® JIOTUKA, r. Cankt-TletepOypr.
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ITpu BBOAE peoOpa3oBaTeNns B IKCIUIyaTaLUIO CIEAYET IPOBEPUTh:

- COXpaHHOCTb TUIOMOBI IOBEPUTENSI B MOHTXKHOM OTCEKE;

- COOTBETCTBHE HAampaBJICHHs CTPEIKHM Ha KopIyce NpeoOpazoBarens
HaIpaBJICHUIO TIOTOKA XUAKOCTU B TPYOOIIPOBOAE;

- COOTBETCTBUE AJIMH NMPSIMOIMHEHHBIX yYaCTKOB Ha BXOJE U BBIXOJE IIpe-
o0pazoBareJsi ¢ y41eTOM BO3MOXKHOTO peBepca MOTOKa;

- TePMETUYHOCTh COEIMHEHNUS Tpeodpa3oBarelis ¢ TpyOOIpoBOIOM;

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

- KOPPEKTHOCTH 33/IaHHBIX PEKUMOB pabOThI BEIXOJI0B IIPEOOpa30BaTEs;

- COOTBETCTBUE HANPSDKEHUS MUTaHUS TPEOYEeMbIM TEXHUUYECKHM XapaKTe-
pHUCTHKAM.

B ciyuae, ecnin HacTpoeyHble JaHHBIE MPeoOpa3oBaTeis JOJDKHBI OTIH-
9aThCs OT 3aBOACKHUX HACTPOEK, TO MX U3MEHEHHE BO3MOXKHO OCYIIECTBUThH Ha
MecCTe 3KCIUTyaTally, OJHaKO ynoOHee 3TO chenaTh 10 ero MOHTaxa. Box
HACTPOEYHBIX JTAHHBIX B MPeoOpa3oBaTesib PEKOMEHIYETCSl BBIIOIHSITE C T0-
morpio mporpamMmsel KOHOUTYPATOP wnu npunoxennst UHCITEKTOP.

[Tocnme HacTpoiiku mpeoOpa3oBaTesi KOHTPOIHUPYIOT pabOTOCITIOCOOHOCTh
CMOHTHPOBAaHHOHM CHCTEMBI 110 TIOKa3aHUSIM H3MEPSIEMbIX ITapaMeTpoB, 3HaUe-
HUS KOTOPBIX JOJDKHBI COOTBETCTBOBATH pPexXMMaM padoThl y3ia. [Ipu craue
CHCTEMBI B 3KCILUTyaTallMIO MPOBEPSIIOT BBEICHHBIC AaHHBIC Ha COOTBETCTBHE
JOKYMEHTAIlUU y371a y4yeTa.

[TpoBepuB KOPPEKTHOCTH HACTPOCUHBIX JIAHHBIX, B TEYEHHUE HEKOTOPOTO
BpEMEHH HaOJIOAAIOT 3a paboToi mpeoOpa3zoBaTes, KOHTPOJIUPYIOT OTCYT-
CTBHE/HAINYME AMArHOCTUUECKUX coobuieHni. [anee ycTaHaBnIMBaioT mepe-
KITIOYAaTelh 3alIUThI JAHHBIX B BEPXHEE TOJI0KEHHUE, 3aKPBIBAIOT KPBIIIKY JICK-
TPOHHOTO OJIOKA W 3aTATHBAIOT BUHTHI €€ KperuieHus. [lnomOupoBanue mpeo0-
pasoBatelisi OCYLIECTBISIIOT HABECHOH IIIOMOOH, KOTOPYIO pacnoiaraioT Ha
TUIOMOUPOBOYHOM IITU(TE IIEKTPOHHOTO OJIOKA.



40 [Npeobpasosartenu pacxoaa JIFTK410. PykoBoACTBO MO 9KcniyaTaLlmum

9.6 [leMoHTax

[Tpu nemoHnTa)ke nmpeobpazoBaTessi HEOOXOAUMO:

- u30erasi TUIPOYAAPOB, TUIABHO CHU3UTH PACXOJl U 3aKPBHITh OTCEYHBIC
YCTPOWCTBA JI0 U MOCIIe IpeoOpa3oBaTes;

- TOKAAThCS CHIDKCHUS TEeMIIepaTyphl KHIKOCTH 10 O€30MacHOTO YPOBHS
(menee 55 °C);

- OTKJIIOYHTH MUTAHKE TPeoOpa3oBaTels;

- OTCOETMHUTH OT IPeoOpa3oBaTess MOKIIOYEHHbBIE K HeMy Ka0eny;

- OTKJIFOYHTH OT ()JIaHIIEB COCMHUTEIBHBIC IEPEMBIYKH;

- MOCTETICHHO CHH3WTH JABJICHHE B TPYOONpPOBOAE IO aTMOC(HEPHOro U
CIIUTB JKUJIKOCTh U3 U3MEPUTEIHHOTO YIaCTKa;

- IEMOHTHPOBATh MpeoOpa3oBaTesb M YCTAHOBUTH MMHUTATOP, OOECIICUNB
IIpyU 3TOM I'€PMETHYHOCTL CTBHIKOB.

[lepen ornpaBkoii mpeoOpazoBaTesst B PEMOHT WM MOBEPKY €T0 BHYTPEH-
HUI KaHAJI ¥ BHEIIIHUE TOBEPXHOCTH JIOJDKHBI OBITH OYMIIIEHBI OT 3arps3HEHNIN
U OTJIOKCHMM.

9.7 MNMopgkntoyeHne mogema

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

- ynpagienue notokom (RTS/CTS) BeikioueHo;

- ynpasienue rotoBHocTeio (DTR/DSR) BrIKITIOUEHO;

- nuausg DSR B aKTMBHOM COCTOSHUH;
CKOpPOCTH Ha MOPTY MOJIEMa U TIOPTY IpeoOpa3oBatesist JOJKHbBI ObITh
COTJIACOBAHBI.

Hacrpoiiky MomeMoB ymo0HO HMPOM3BOJIUTH C HCIHOJIB30BAaHUEM INPO-
rpammbl MSetup. [IporpamMmma HaxoauTcs B CBOOOJHOM JIOCTYIIE Ha CaiTe
www.logika.spb.ru.

9.8 OrpaHn4eHuns B UCNOMb30BaHUM

IIpeoOpa3zoBarenu He SIBISIOTCS B3PHIBO3AIIUIICHHBEIM 000pYIOBAaHHEM.
IIpu skcrmyatanmu Ha 00BEKTax, Te TpeOyeTcss oOecredeHe B3phIBO3AIIH-
IMEHHOCTH, OHU OOJIKHBI pa3MEIIATHECA BHE B3PBIBOOIIACHBIX 30H.

He momyckaercst ucnonp3oBanue mnpeoOpa3oBaTeiell Uit ydeTra pajguoak-
TUBHBIX, AJOBUTHIX U B3PbIBOOIIACHBIX X(HIIKOCTeﬁ.
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10 TpaHcnopTUpoBaHME N XpaHEHNE

TpancnoptupoBanue mpeoOpa3oBaTeiield B TPAaHCIOPTHOW Tape AOMycKa-
€TCs IPOBOIUTH JIFOOBIM TPAHCIIOPTHBIM CPEICTBOM C 00ECIIEYCHUEM 3alTUThI
OT aTMOC(EpHBIX 0CAIKOB H OPBI3T BOBI.

VYcnoBus TpaHCTIOPTUPOBAHMUS:

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

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

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

- yaapsl (TpaHCIIOPTHAs TPACKA): ycKopenue 10 98 m/c?, wactora 10 2 I,

YcnoBus XpaHeHus TpeoOpa3oBaTeei B TPAHCIIOPTHOH Tape COOTBET-
CTBYIOT YCIIOBHSIM TPAHCIIOPTUPOBAHUS B YaCTH BO3JICHCTBUS KIMMATHICCKUX
(hakTOpOB BHEIIHEH CPEJIbI.

11 Peanusauna n ytunnsauyms

Peanmmsanust mpeoOpa3oBaTeneil TOMyCKaeTcsi BCEMH yYaCTHUKAMH PHIHKA
IIPY BBINOJIHEHUH YCIOBUM TPAHCIIOPTUPOBAHUS U XPaHEHUS.

B cootBercTBum ¢ denepanbHbIM KIacCHOUKAIMOHHBIM KaTaJIOTOM OTXO-
noB (PKKO) xommoHeHTHI peoOpa3oBateisi OTHOCATCS K oTxonam [V kiacca
OIIaCHOCTH (MaﬂOOHaCHBIM) 1 JOJKHBI YTUIIN3UPOBATHC JIUIICH3NPOBAHHBIMU
OpraHuv3anusamu.
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A.2 JI7s1 7aTYNKOB pacxoa, B CIIydae UX MCIIOIb30BAHUS B COCTaBE TEILIOCUET-
YUKOB, PETVIAMEHTHPYETCS] OTHOCUTEIbHAS MAaKCUMAIbHO AOIycKaeMas IIO-
rpemHOCTh Er [%] B 3aBUCHMOCTH OT pacxo/a U KJacca TeIUIoCYeTUrKa.

Jls TenmocyeTynKoB Kiacea 1:

Er==%(1 +0,01- Qumax /Q), Ho He Goiee + 3,5% D
JIJ1 TETUIOCUETYHMKOB Kiacca 2:
Er=+(2 + 0,02 Qumax /Q), Ho He Gomee + 5% D

B Tabmurie A.2 peacTaBieHbl AUANa30Hbl pPacxomoB mnpeodpazosateneii JII'K410
P MPSIMOM HATIPABJICHUH TIOTOKA, JUIsI KOTOPBIX MPEJIEIT MOTPEITHOCTH peodpa-
3oBarens (onpenensercs no Gopmynam TabmuIbl 2.4 HACTOSIIETO PYKOBOJICTBA)
HE MPEBBIIIAET 3HAYECHUI, YCTAHOBICHHBIX BblpaskeHUs MU [ 1 1.

Tabmura A.2

Moners Kiacc 1 | Kracc 2
Pacxox Q [M*/4]

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
JIT'K410-20-12-AIl-XX 0,024...12 0,017...12
JIT'K410-20-6-All-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-AIl-XX 0,036...18 0,025...18
JITK410-25-9-All-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
JITK410-32-30-A1-XX 0,043...30 0,043...30
JITK410-32-15-A1-XX 0,022...15 0,022...15
JII'K410-32-30-All-XX 0,06...30 0,043...30
JII'K410-32-15-All- XX 0,03...15 0,022...15
JIT'K410-40-46-1-XX 0,1026...46 0,066...46
JITK410-40-46-11-XX 0,736...46 0,1301...46




46 [Npeobpasosartenu pacxoaa JIFTK410. PykoBoACTBO MO 9KcniyaTaLlmum

Moers Knacc 1 | Knacc 2
Pacxox Q [Mm*/4]

JII'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
JITK410-50-72-1-XX 0,1606...72 0,103...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-A1-XX 0,051...36 0,051...36
JITK410-50-72-AlI-XX 0,144...72 0,103...72
JITK410-50-36-All-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
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-AI-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
JITK410-80-180-1-XX 0,4015...180 0,26...180
JITK410-80-180-11-XX 2,88...180 0,5093...180
JII'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-AIl-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
JITK410-100-140-11- XX | 2,24...140 0,3961...140
JIT'K410-100-280-AI-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
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