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HacTosillee pykoBOACTBO MO 3KCMfyaTauuu pacnpocTpaHsieTcs Ha npeobpasoBa-
Tenb MarHUTHbIN nonnaskoBbli MMIM-118E (ganee no TekcTy - npeobpasoBaTtenb) U CO-
AEpXUT CBeAeHus, Heobxoammble A ero npasunbHON 1 GesonacHoW akcnyaTauum.

MepeyveHb HOPMATMBHBIX AOKYMEHTOB, Ha KOTOPbIE AaHbl CCbIMKA B HACTOSALLEM PY-
KOBOACTBE M0 3KCniyaTauun, NpUBeAEH B NPUMOXeEHUN A.

1 ONMUCAHUE U PABOTA
1.1 Ha3Ha4yeHue

1.1.1 NpeobpasoBaTtenb NpeaHa3HavYeH Ans KOHTPOMS napameTpoB XUAKUX cpeq, B
TOM 4YMcCne B3PbIBOOMACHbIX, NP YYETHO-PACUETHBIX M TEXHOMNOrMYECKMX onepaumsx.

[MpeobpaszoBaTenb MOXeET NPUMEHATBCS Kak B COCTaBe CUCTEM U3MEPUTENbHbIX
«CEHC», Tak n camocTosiTenbHO B ApYrMx cucremax aBToMaTu3auuu, noaaepKyMBatoLmx
npoTtokon « CEHC».

BapuaHT ucnonHeHusi npeobpa3oBaTtensi, MMeKLWNA Bbixod ¢ MHTepdencom RS-
485 ¢ npotokonom Modbus RTU (ganee no TekcTy - BapuaHT ucnonHexnmsa Modbus), moxeT
NPUMEHSATBCS CaMOCTOATENbHO B CUCTEMAX aBTOMaTU3aLMKU, NOLAEPKUBAOLLINX AAHHBIN
nNpoTOKO~.

MpeobpaszoBaTtenb obecnevmBaet:

- N3MEpEHMNE YPOBHSI XXNOKOCTH;

- MHOrOTOYEYHOE U3MepeHNe TeMnepaTypsbl, 40 8 Tovek (8o 4 Tovek AN BapuaHTa
ucnonHeHusa Modbus);

- BblMMCINEHUE MITOTHOCTU XMOKOCTU, COOTBETCTBYIOLLEN M3MEPEHHOW Temneparype,
no 3afaHHbIM UCXOAHBLIM AaHHbIM MIIOTHOCTW, TemMnepaTtypbl U koadduueHTa 06BEMHOro
pacLUMpPEHnst XXMOKOCTY;

- BblYMCMNEHME NINOTHOCTU CXIDKEHHbIX YrNeBogOPOAHbIX ra3oB (ganee no TeKCTy -
CVYT), cooTBeTCTBylOLEN W3MEPEHHOW TemnepaType, MO 3a4aHHOMY KOMMOHEHTHOMY
cocTaBy;

- BblYMCNEeHNe 06beMa XNOKOCTM NO 3aJaHHON rpagynpoBOYHOM Tabnuue;

- BbluMcreHve obbema XUaKoCcTu Ans pe3epByapoB C MPOCTbIMU FEOMETPUYECKUMU
cdopmamy;

- BblYMCMNEHNE OTHOCUTENBHOIO 3aMnofHEHUS pe3epByapa;

- BbIYMCMEHUE MACChl XUAKOCTY;

- BblYMCINEHME MAcCChl XMAKON u ra3oBon asbl CYIN no 3agaHHOMY KOMMOHEHTHOMY
cocTaBy;

- Bblgayy ynpaBnsloLWMX CUrHamNoB Npu OOCTWXKEHMU NapamMeTpaMu XWOKUX cpen
3ajaHHbIX NMOPOroBbIX 3HAYEHMI U/UNN MPU HEUCTIPABHOCTU.

1.1.2 Npeobpa3oBaTenb WMeeT B3pbIBO3ALUNULLEHHOE WCMOMHEHWE, MapKUPOBKY
B3pbIBo3awwmTel «Ga/Gb Ex d 1IB T3», cootBeTcTByeT TpeboBaHmam TP TC 012/2011 «O
6e3onacHocTn obopynoBaHus Ans paboTbl BO B3pbiBoonacHbIx cpegax», MOCT 31610.0,
FOCT IEC 60079-1, TOCT 31610.26.

1.1.3 MNpeobpa3oBaTenb B COOTBETCTBUM C MapPKMPOBKOW B3pbiBo3awmntbl, TOCT
IEC 60079-14, TOCT 31610.26 MOXeT ycTaHaBNMBaTbCsl Ha 0ObeKTax Ha rpaHuue 30H
knacca 0 u knacca 1, B 3oHax knacca 1 u knacca 2 no FOCT IEC 60079-10-1 nomelieHuin
N HapYXHbIX YCTAHOBOK, rAe BO3MOXHO 0obpa3oBaHMe CMecei roprouux rasoB v napos C
Bo3ayxom kateropuu lIA u [IB TemnepaTypHbix knaccos T3, T2, T1 no FTOCT P M3K 60079-
20-1.

1.1.4 HomwuHanbHble 3Ha4YeHMs KnuMaTtudecknx gaktopos cornacHo NOCT 15150
ONs BMAa@ Knumatudeckoro ucrnonHeHnuss YXJ11*, Ho npu 3TOM Avanas3oH TemnepaTtypbl
oKpy>atoLen cpeabl oT MuHyc 50 go 60 °C.
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1.1.5 Ctpyktypa ycnoeHoro o6o3HayeHuss npeobpasoBatensi npuvBegeHa B
npunoxexun b.

1.2 TexHU4YeCKMe XxapaKTepUCTUKU

1.2.1 NpeobpasoBaTenb OCYLLECTBNSET U3MEPUTENbHOE NMpeobpa3oBaHMe YpPOBHS
1 TemnepaTtypbl KOHTPONMPYEMON CPpefbl B LMPOBON KOANPOBAHHbIA CUTHATT.

1.2.2 AnvHa Hanpaensowen L unu LH npeobpasosatens (cMm. 1.4.5, pucyHku 1, 4)
onpepenseTcs 3akasom B npegenax:

- o1 100 go 6000 MM ANsi OCHOBHOrO BapyaHTa UCNOSIHEHMS U BapyaHTa UCNONHe-
HWs B ABYX obonouykax (W);

- 0T 100 go 2500 MM Ans TpaHCMOPTHOro BapuaHTa ncnonHenus (Tr);

- o7 100 go 2000 mm ans nHBepcHoro BapuaHTa ncnonHenust (INV) n TpaHcnopTHO-
ro BapnaHTta UcnosnHeHus B apyx obonoukax (Trw);

Mpumevyanne - [na ypobcTBa TPaHCMOPTMPOBAHUSA, MOHTaXa W MOBEPKU
npeobpasoBaTtens, pekomeHayemasi AnnMHa HanpaensioLen - He 6onee 4 m.

1.2.3 HwxHuin npeagen nsamepexnii yposHsa HH onpegensetcsa no oopmyne, MM:

HH =d0 + Ah, + d1,

roe  dO - oTcTyn OT AHa pesepByapa, MM;

Ahy - BENUYMHa HWDKHEN HEN3MePSEMON 30HbI, MM;

d1 - rnybuHa norpy>xeHus nornnaeka ypoBHS, MM.

BenuunHa HwxHen HemamepsieMon 30HbI Ah, onpeaenseT NoNoXeHNe HUXHEro or-
paHununTensa xoga nonnaeka (CM. pucyHok 1). Mpu BbINnycke M3 NpoM3BOACTBa OHa yCTa-
HaBMNMBaETCs MMHUMAaIbHON, PaBHOM:

- 15 MM Ansa Bcex BapyvaHTOB WCMOMHEHWS, KPOME WCMOSTHEHNS C MHBEPCHBbIM AaT-
YMKOM YPOBHS;

- 75 MM Ansa BapuaHTa MUCMOSHEHNS C UHBEPCHBIM AAaTYMKOM YPOBHS.

Mpn akcnnyatauum npeobpas3oBaTens BeNUYMHA HWDKHEN Hen3MepsieMOW 3OHbl
MoXeT OblTb yBenuyeHa nepemMeLLeHneM BBEPX HKHEro OrpaHNuYnTens Xxo4a nonnaeka.

1.2.4 BepxHun npegen namepeHuin yposHsa He onpegenseTtcsa no dopmyne, MM:

He = dO + L(LH) - Ahg - hy + d1,

rae L, LH - anuHa HanpaensiloLlen npeobpasoBaTensi, MM;

Ahg - BENMYNHA BEPXHEN HEM3MEPSIEMOWN 30HbI, MM;

hy - BbICOTa nonnaska ypoBHS, MM;

d1 - rnybuHa norpy>xeHus nonnaska ypoBHS, MM.

BennunHa BepxHein HemsamepsieMon 30Hbl Ahg onpefensieT nonoxeHWe BEPXHEro
orpaHnunTens xopa nonnaeska (CM. pucyHok 1). MNpu BbiNyCcke n3 Npon3BOACTBa NO yMOI-
YaHWIO OHa YCTaHaBNMBaETCA PaBHOW MUHMMAIbHO BO3MOXHOMY 3HAY€HUIO Ahgmin:

- 15 MM Ons OCHOBHOrO BapwaHTa UCMONTHEHUS W BapuaHTa UCMOMHEHUS B ABYX
obonouykax ¢ HeperynupyemblM naHLeBbIM YCTPONCTBOM KPenneHus;

- (15 + 1) MM AN OCHOBHOIO BapvaHTa WCMOMHEHWNS N BapyvaHTa UCMONHEHUS B ABYX
obonoukax ¢ HeperynupyembiM pe3b00BbIM YCTPOWCTBOM KPENneHusi, C ANMHOW pe3bbbl |;

- (100 + hy) MM Ans OCHOBHOrO BapuaHTa UCMOMHEHUS U BapyaHTa UCMOMNHEHNS B
AByx obonoykax ¢ perynupyemMbiM yCTPOWCTBOM KPenmeHus BbICOTON hy, (CM. npunoxeHve
B);

- 75 MM Ons TpaHCMOPTHOro BapuaHTa UCNOSTHEHUS;

- 20 MM AnNst IHBEPCHOro BapyaHTa MCMOMHEHNS.

Mpu 3akase npeobpasoBaTtens BenuynHa BepxHen Hemamepsemon 30Hbl Ahg MOXeT
OblTb yBENMYEHAa C LieNbl0 YMEHbLUEHWS ero CToMMocTy. [ns aToro B ero ycrnoBHoMm 060-
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3HaYeHUM HeoBXOAMMO yka3aTb CKOPPEKTUPOBAHHYID BEMUYMHY BEepXHEW HeusMmepsiemoit
30HbI h, onpegensiemyio no opmyrne, MM:
h = Ahg + hy.
Mpu akcnnyaTauuy npeobpa3oBaTensi BenuuMHa BEPXHE HEW3MEPSIEMON 30HbI
MOXET BblTb YBENWYEHA NEPEMELLEHMEM BHWU3 BEPXHETO OrpaHUYMTENS XoAa NomnsiaBka.

Kopnyc

HI Hanpasnstwowas

YCTpOWCTBO KpenneHus

BepxHuit orpaHunymTens
T T X0Aa nonnaeka

Ahe
hyk

MonnaBsok ypoBHs

e

LH
_

]
. YpOBEHb XUAKOCTU
E L -0 CFEEEIRATATRT
—
© ~
HWxXHWUI orpaHnyuTens
L xofa nonnaska
B
<
<1

N

I'IpmmeHaHme - [na BapuaHToOB WCMNOJTHEHWNA KOHCTPYKUMA Kopnyca, yCTpOI;ICTBa KpenneHus, nonnaeka, orpa-
HWU4WUTENeN Xoaa NonnaBka MOXET OTAMYaTbCs OT I'IpeJJ,CTaBJ'IeHHOVI Ha PUCYHKe.

PucyHok 1

1.2.5 MNpepensl gonyckaemMon OCHOBHOWM MOrPeLUHOCTU U3MEPEHUA YPOBHS AN Ba-
PUaHTOB UCNOSTHEHNA paBHbl: + 5, + 10 MMm.

1.2.6 Bapnaums nokasaHMn U3MEPEHUN YPOBHA He npeBbllaeT npeaenos
[onycKkaeMon OCHOBHOW NOrPELUHOCTMU.

1.2.7 MNpepensl gonyckaemMon AOMNONHUTENbHON MOrpeLHOCTA U3MEPEHUIN YPOBHS,
00yCnoBneHHOW U3MEHEHMEM TemnepaTtypbl cpedbl B Auana3oHe paboumx TemnepaTyp
npeobpasoBaTenen, paBHbl Npeaenam 4onyckaeMon OCHOBHOM NMOTPELLHOCTMY.

1.2.8 lamepeHne TemnepaTtypbl KOHTPONMMPYEMOW cpefbl OCYLEeCTBNAEeTCs B
AvnanasoHe oT mumHyc 50 go 100 °C (no 3akasy Auanas3oH WU3MEPEHWUA MOXET ObITb
pacwupeH go 125 °C).

1.2.9 MNpepenbl gonyckaemow abConoTHOW NOrPELLHOCTY U3MEPEHUIA TeMnepaTypbl
paBHbI:

-+ 0,5 °C B guanasoHe TemnepaTyp ot MmuHyc 20 go 100 °C;

- + 2 °C B gManasoHe Temnepatyp oT muHyc 50 go muHyc 20 °C n ot 100 go 125 °C

6
CEHC.421411.001-90P3



UK Mo 3aKasy:

-+ 0,5 °C B gnanasoHe TemnepaTyp oT MuHyc 40 go 105 °C;

-+ 1 °C B gnanasoHe temnepatyp oT MuHyc 50 go muHyc 40 °C n ot 105 go 125 °C.

1.2.10 MapameTpbl KOHTpONUpPyemown cpeabi:

- NaBneHne He 6onee 2,5 MlMa (KOHKPETHOE 3HAYeHWE OaBMNEHMA onpeaenseTcs
BapuaHTOM MCMOMHEHUS, TUMOM UCMONb3yEMbIX YCTPONCTBA KPEMNIEHUS 1 MOMNaBKoB).

MpumeyaHne — Mo 3aka3y MOXET MOCTaBNATLCS NpeobpasoBaTenb Ha OaBrneHve
cpenbl oo 10 Mlla.

- Temnepatypa ot MuHyc 50 go 100 °C (npu ycnoBumu OTCYTCTBUSI 3aMep3aHus
KOHTpONUpyeMoWn cpeapl).

MpumeyaHue — Mo 3aka3y MOXET NOCTaBNATLCA NpeobpasoBaTenb Ha TeMnepaTtypy
cpeabl oo 125 °C.

- MnoTHocTe oT 500 Ao 1500 kr/m® (koHKpeTHOe  3HayeHue NNOTHOCTU
onpegensaeTcs TMMNOM UCNONb3yeMOro nonnaska).

1.2.11 Mo cTeneHn 3awmTbl OT NPOHUKHOBEHUS MbINKN, NMOCTOPOHHUX Ten U BOAbI
npeobpasoBaTens cooTBeTcTBYET rpynne P66 no FTOCT 14254.

1.2.12Tl0 yCTOMYMBOCTM K MEXaHU4YECKUM BO3AEWCTBUSIM BCE BapwuaHTbI
MCMNornHeHusa npeobpasoBaTens, KPOME TPaHCMOPTHOrO, COOTBETCTBYIOT MCMONHeHno N1
no FOCT 12997, FOCT P 52931. TpaHCNopTHbLIA BapuaHT UCMNONHEHWsS NpeobpasoBaTtens
BblOEPXMBAET BO3OENCTBME MEXAHUYECKMX BHELUHUX BO3AENCTBYHOLLMX (DAKTOPOB MO
FOCT 30631 anga rpynnbl MexaHn4eckoro ncnonHeHms M30.

1.2.13 HopmanbHoe yHKUMOHMPOBaHWe npeobpasoBaTens obecrnevmBaeTcs npwu
ANVHEe NHUW NuTaHusa-cea3n (npotokon «CEHC»), He 6onee — 1500 m.

1.2.14 O6meH nHdpopmaumen npeobpasosaTens ¢ ApyruMmu npubopamm BegeTcs no
npotokony «CEHC». [inst BapnaHTa ucnonHeHuss Modbus o6mMeH nHdopmaumer ¢ opyrumm
npmubopammn Bo3MOXeH Takke no npotokony Modbus (peanusauma RTU).

1.2.15 MNuTtaHne npeobpa3oBaTenen OCYLLECTBNAETCA HaMpsiKeHWeM MOCTOSIHHOro
TOKa B AMana3oHe:

- o1 6 go 30 B gnsa BapuaHTta ucnonHeHua Modbus;

- 0T 4 po 15 B ons ocTanbHbIX BapUaHTOB MCMOSTHEHMS.

1.2.16 MNoTtpebnsemasn npeobpasoBaTeniemMm MOLHOCTb HE NPEBbLILLIAET:

- 400 mBT gns BapuaHTa ncnonHenuns Modbus;

- 100 MBT ans octanbHbIX BApUaHTOB UCTOMNHEHUS.

1.2.17 V3onsiums aneKkTpuyeckux uenew npeobpasoBaTens Mexay SneKTpuy4eckumm
LensamMm 1 KOpNycoM BblAEPXKMBAET MpU HOPMaribHbIX YCMOBUAX OKpYXalollen cpefbl B
TeYeHVe OHOW MUHYTbI AEACTBME CUHYCOMAANbHOrO HanpsbkeHus yactoTton (50 £5) 'y ¢
HOMWHanbHbIM 3Ha4yeHnem 500 B.

1.2.18 ConpoTuBneHe M30MAUMM Mexay 9SMNeKTPUHECKMMU LensMu u KOprycom
npeobpasoBartens He MeHee:

— 20 MOwm npu HopMarbHbIX YCIIOBUSIX OKpY>KatoLLel cpeabl;

— 5 MOM npu BepxHeMm 3Ha4yeHun paboyen TemnepaTtypbl OKpyKatoLLel cpeabl;

— 1 MOM npu BepxHeM 3Ha4YeHNM OTHOCUTENBHOW BNaXXHOCTU pabounx ycroBui.

1.2.19 CpegHaa HapaboTka Ha OTKa3 C Yy4eTOM TEeXHU4Yeckoro obCcnyxmBaHus,
pernameHTMpyemMoro AaHHbIM PYKOBOACTBOM MO 3Kcnnyatauum, He MmeHee 100000 u.

CpepHsin HapaboTka Ha OTka3 ycTaHaBnMBaEeTCst AN YCIOBUA U PEXUMOB B COOT-
BetctBumn ¢ 1.1.4, 1.2.10, 1.2.12, 1.2.13, 1.2.15.

Kputepnem oTkasa siBnsieTcsl HecooTBeTcTBMe TpeboBaHusm 1.2.5-1.2.9,1.2.16
-1.2.18.

1.2.20 HasHayeHHbIN cpok cnyxobl 15 ner.

1.2.21 Macca npeobpasoBarerns He 6onee 25 kr.
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1.3 KomnnekTHOCTb

1.3.1 KomnnekT nocTtaBku npeobpasoBaTens npueeaéH B Tabnuue 1.

Tabnuua 1
HanmeHoBaHne Kon-Bo MpumeyaHue
B cooTBeTCcTBMU C 3aKa3oM, perynmpyemoe
Mpeobpasosatens MarHUTHbIN 1wt YCTPOWCTBO KPEenneHus npu nocraBke Mo-
nonnaskosbIv MMIM-118E * |xeT BbITb yCTaHOBMEHO Ha npeobpasoBa-
Tenb MW NOCTaBNATLCSA OTAENbHO
Mpeobpa3zoBaTtenb MarHuUTHbIN
nonnaBKoBbIN MMIM-118E.| 1 aks.
MacnopTt
KoMnnekT MOHTaXHbIX YacTen 1 komnn. | B cootBeTcTBMM € 1.4.3
[MpeobpasoBaTtenb MarHWTHbIN
ronIasKoBbIA MMM-118E. | 1 k3. Ha naptuio npeobpasoBaTtenen, nocrtas
PykoBoAcTBO No aKcnnyataumm P peobp ’
= nsieMyto B OAVH afpec, N AOMONTHUTENBHO -
Mpeob6pa3oBaTtenb MarHuTHbIN
N no TpeboBaHMo 3aKasumka.
nonnaskoBbI «[MMIM». MeTtoauka| 1 9K3.
NoBEpPKN
Mpn npoBeaeHMM NEPBUYHOM MOBEPKU NpU
CB1aeTeNbCTBO O NOBEPKE 1 3K3. PV NpoBe, P P P
NpoV3BOACTBE

1.4 CocTaB nsgenus

1.4.1 MNpeobpaszosatene (CM. pUCyHOK 1) COCTOUT M3 KOpMnyca, COEAWHEHHOrO C
HanpasnsoLLEN, HA KOTOPOW YCTaHaBNMBAIOTCA: YCTPONCTBO KPENMEHUS, NOMNIAaBOK YPOBHS
W orpaHnM4nTenun xoaa nonnaska.

BapuaHTbl ucnonHeHusa npeobpasoBaTtenen oTnnyatTCs:

- KOHCTPYKLMEW Kopnyca;

- TUNMOM YCTPONCTBA KPEMMeHWs;

- ANVHOW HanpaBnsiowen, BepxHen Heu3MepseMOon 30HOM W pacCTOSHUEM OT
YCTPOWCTBA KpenneHus [o Kopnyca,

- BApMaHTOM UCMOSMHEHUA AaTymKa YpPOBHS,;

- KONINYECTBOM TOYEK N3MEPEHUS TEMMepaTyphbl;

- KOHCTPYKLMEW nonnaska ypoBHS;

- HanMumnem BbixoAa ¢ npotokonom Modbus (ncnonHeHne Modbus).

1.4.2 BapuaHTbl NCMONHEHNs Kopryca npeobpasoBaTtens NpMBEAEHbI Ha PUCYHKE 2.

Kopnyc nmeeTt CbEMHyI0 KpbILWKy 1, oAvH Unn ABa KabenbHbix BBOAA 2 U BHELUHUN
3aXUM 3a3emneHus 3.

MpumeyaHue - BapuaHTbl ncnonHeHns ¢ AByms kabernbHbIMM BBOAAMU NpeaHasHa-
YeHbl NS CKBO3HOTO COeAMHEHNs Npeobpa3oBaTeneit U Apyrnx YCTPOWUCTB B JINHMIO NUTa-
HUSA-cBA3M 6e3 NpMMEeHEeHNs1 AOMOMNHUTENbHbBIX KOMMYTALMOHHbIX KOpobok. Ho oTcyTcTBMe
KOMMYTaLMOHHOW KOPOOKM AenaeT HEBO3MOXHbIM AanbHENLLYIO 9KCNyaTaumio BO B3pbl-
BOOMACHOW 30He OCTasbHbIX YCTPOWCTB NpN AEMOHTaxe npeobpasoBaTtens Ans nposene-
HWUSI TEXHUYECKOrO OOCNY>XMBAHUSA MU PEMOHTA.

Kopnyc no ymonyaHuio M3rotaBnuBaeTcs NMUTbEM M3 antoMUHMEBOro crnasa AK74
(AN9), nokpbIBaeTCA OKUCHBIM (DTOPWUAHBIM 3MEKTPONPOBOAHBIM MOKPBLITUEM U KPACKOW.
Ons BapuanTa ucnonHeHus kopryca HX, kopnyc usrotaBnuBaeTcs 13 KOPpO3MOHHOCTON-
kmux ctanen 12X18H9TI, 12X18H10T.

1.4.3 Kopnyc nsrotaBnmaeTcs ¢ kabenbHbiMy BBogamu D12 1 D18 (cMm.pucyHok 3).
KabenbHble BBOAbLI KPENATCS K KOPNYCYy C NOMOLLBI0 pe3bboBbIX COeANHEHWN.
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120 max
120 max

|
\
90 max
|
\
90 max

776 max (179 max/ 23% max (240 max)

a) 6)
1 - KpblLLKA; 2 — KabenbHbI BBOL; 3 — BHELLHUI 3aXMM 3a3eMIIEHNS.

[Mpumeyanue — Ha pucyHkax npuBeLEH BapuaHT ucnomnHeHus ¢ kabenbHbiMu BBogamu D12, pasmepbl B ckobkax
yKasaHbl 4N BapuaHTa UCnonHeHns ¢ kabenbHbimm BBogamm D18.

PucyHok 2 — BapmaHTbl ncnonHeHus koprnyca:
a) E c ogHum kabenbHbIM BBOAOM; 6) E ¢ ABYMSA kabenbHbIMM BBOAAMMU.

KabenbHble BBOAbI, W3roTaBnMMBaeMble MO yMON4YaHwuto, (CM. pUCYHOK 3, a)
copepXaT KonbLO YMnnoTHUTENbHoe 1, BTYNKY HaXuMHyl 2, BTYnKy pesbbosyto 3,
3arnyLky 4.

Kaxabii kabenbHbli BBOA, KOMMIMEKTYETCA TPEMS KOMbLaAMW YNSOTHUTENbHLIMU.
OpHo KombLO ycTaHaBnuBaeTcsl B kabenbHbIi BBOA, OBa ApYrux NpUKNaabliBaroTCs.
Kaxgoe konbLo MMEeT CBOM Ananas3oH AMaMeTPOB AOMYLIEHHbLIX K BBOAY B HUX Kabenew.
OTOT OManasoH yKasbIBaeTCHa Ha TOPLIEBOM NOBEPXHOCTU KOSbLA.

KabenbHbii BBOA D12 KOMMMeKTyeTcs  Konbuamy  YNNOTHUTENbHbIMU,
npegHasHa4YeHHbIMU A58 YNNOTHEHUS Kabens Kpyrnoro CeYeHUs C Hapy>XHbIM AMaMeTpoMm
ot 5 go 8 mm, ot 8 go 10 mm n ot 10 o 12 mm. KabenbHbii BBOA D18  KOMMnekTyeTcst
KONbLAMM YNIOTHUTENbHLIMW, MNPeAHA3HAYeHHbIMU ANA YNrOoTHeHMs kabens Kpyrroro
CeyeHns ¢ HapyXHblM guameTpoMm oT 12 go 14 mm, ot 14 go 16 MM 1 ot 16 o 18 mm.

MpumeyaHve - [Ons BapuaHTOB ucnonHeHust kabenbHoro BeBoga YKBK, YKBKI
BblLLIeyKa3aHHble pa3mMepbl OTHOCATCS K AuameTpy kabens 6e3 6poHu.

Mo 3aka3y MOryT U3rotaBnMBaTbCsl BapuaHTbl UCMOMHEHUS kabenbHbIX BBOAOB C
YCTPOWCTBOM  kpenneHus  meTannopykaBa (YKM), ¢  ycTpoOMCTBOM  KpenseHus
O6poHnpoBaHHoro kabenst (YKBK), ¢ repmeTM3MpoBaHHbIM YCTPOWCTBOM KpEensieHus
6poHupoBaHHoro kabens (YKBKI) u yctponcTteom kpennenust Tpyobl (YKT).

BapmaHTbl ucnonHeHWst kabenbHbIX BBOAOB C  YCTPOWCTBOM  KpEMneHus
MeTannopykaBsa cogepxaT BTYNKy pe3bboByto 5 ¢ pe3bboi nos KpenéxHbl aneMeHT 6, B
KOTOpOM chuKcupyeTcst MmeTannopykas (cM. pucyHok 3, 6). KabenbHbii BBog D12 nmeet
BapuaHTbl ucnonHeHms YKM10, YKM12, YKM15 n YKM20 ansa kpenneHus metannopykasa
C BHyTpeHHUM guameTtpom 10, 12, 15 n 20 mm cootBeTcTBeHHO. KabenbHbin BBOg D18
umeeT BapuaHT wucnonHeHns YKM20 gns kpenneHws meTtannopykaBa C BHYTPEHHUM
anameTpom 20 mm.
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B) r) A)
1 - KOMbLO YNMOTHUTENbHOE; 2 — BTyNKa HaxuMHas; 3 — BTynka pesbbosas; 4 — 3arnywka; 5 — BTynka pesbbosas
YKM; 6 — kpenéxHbii anemeHT YKM; 7 — BTynku YKBK; 8 — BTynka pesbbosast YKBKI; 9 — konbLo ynnoTHUTENbHOE
YKBKT; 10 — wainba YKBKT .

PucyHok 3 — OnemeHTbl kabenbHbIX BBOAOB:
a) kabenbHbIN BBOA, BapuaHT Mo ymonyaHuio; 6) kabenbHbIi BBOA C YCTPOMCTBOM Kper-
nexus metannopykasa (YKM); B) kabenbHbIi BBOA C YCTPOWUCTBOM KpenreHust GpoHupo-
BaHHoro kabens (YKBK); r) kabenbHbIi BBOA, C repMeTU3NPOBaHHbLIM YCTPONCTBOM Kper-
nexusi 6poHnposaHHoro kabensa (YKBKI); o) kabenbHbln BBOA C YCTPONCTBOM KpenneHus
Tpy6b! (YKT).

BapuaHTbl ucrnonHeHnss kabenbHbIX BBOJOB C  YCTPOWCTBOM  KpemnseHus
6poHupoBaHHOro kabensi cogepxat BTYnku 7 (CM. pucyHok 3, B). ®ukcaumsa 6poHn kabens
OCyLLleCTBNsieTCA Mexdy BTynkamu 7 npyv HaBopayvBaHWW BTYNku pe3bboBon 3.
KabenbHbli BBOA D12 wMeeT BapuaHT MWCMOSNHEHMUS YKBK16 pgna kpennenus
6poHMpOBaHHOrO kabens ¢ HapyHblM AnameTpom Ao 16 mm. KabenbHbii BBog D18 nmeet
BapuaHT ucnonHenna YKBK21 gns kpenneHus G6poHMpoBaHHOrO kabensi ¢ HapyXHbIM
anameTtpom o 21 mm. Bapuantel YKBK o6ecneuvBaloT HagexHoe anekTpuyeckoe
coeauHeHne 6poHn kabens ¢ kopnycom npeobpasoBaTens.

BapuaHTbl MCNoONHeHUs kabernbHbIX BBOAOB C repMETU3NPOBaHHLIM YCTPOWCTBOM
KpenneHns 6poHMpoBaHHOro kabens (CM. pucyHok 3, r) cogepxat BTYnKv 7 ans dukcauum
6poHM Kabensa npu HaBopaunBaHUM BTYNKU pe3bboBOi 8, a Takke KOMbLO YMIOTHUTENbHOE
9, wanby 10 un BTYNKy pe3bboBylo 3 Ansa repmeTmsaumm no obonouyke kabens. OaHHbIV
BapuaHT kabenbHOro BBOA4Aa KOMMMEKTYeTCs ABYMS KofbLUamu ynnoTHUTeNbHbIMU 9. OgHO
KOMbLIO yCTaHaBnuBaeTcs B KabenbHbI BBOA, Apyroe npuvknagbiBaetcs. Kaxpoe konbuo
MMeeT CBOW [ManasoH [AOMyCTUMbIX HapyXHbIX AMaMeTpoB MOHTMpyemoro kabens.
KabenbHbii BBOg D12 wuwmeer BapuaHT wucnonHenwnss YKBKI16 pans  kpennewus
GpoHupoBaHHOro kabens ¢ guaMmeTpom no 6poHe Ao 16 MM 1 HapyxHbIM gnameTpom ot 10
o 15 mm unm ot 14 go 19 mm. KaGenbHbii BBog D18 vMeeT BapuaHT WCMOMHEHUS
YKBKI21 ansa kpenneHus 6poHnpoBaHHOro kabensi ¢ guameTpom rno 6poHe Ao 21 MM u
HapyXHblM AuvameTtpom oT 15 go 20 mm unu ot 19 go 24 mm. Bapuantel YKBKI
obecneunBaloT HadexHoe oneKkTpuyeckoe coeduHeHne OpoHn kabens € KOpnycom
npeobpasoBaTensi.

BapuaHTbl mcnonHeHus kabenbHbIX BBOAOB C YCTPOWCTBOM KpemnmneHus Tpyobl
cogepxaT BTYNKy pe3bboByt0 5 C BHyTpeHHeln pes3bboii nog kpenneHve Tpybbl (Cwm.
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pucyHok 3, g). KabenbHbii BBog D12 nmeeT BapuaHT ucnonHenns YKT1/2 gns kpennexus
TpyObl Cc HapyxHon pe3bbort G 1/2. KabenbHbit BBOg D18 MMeeT BapuaHT MCNOMHEHUS
YKT3/4 ona kpennexus TpyGbl C HapyxHol pe3bboin G 3/4.

MeTtannuyeckve anemeHTbl kabenbHoro BBoAa Ans npeobpasoBaTtenein ¢ KOpNycom
13 antoMVHMEeBbIX cnnasBoB (CM. 1.4.2 - UICNOMHEHNE MO YMOMYaHWIO) U3roTaBnMBaloTCa U3
ctanen 09Ir2C, 20, NOKpbITbIX rafnibBaHWYECKMM LUMHKOM, a Ansa npeobpa3oBaTenen c
KOpnycoMm 13 Hepxasetownx cranen (cMm. 1.4.2 - ucnonHenne HX) nsrotaBnmeatorcs us
ctanen 12X18H10T, 14X17H2.

1.4.4 YcTponcTBO KpenneHuss npeobpasosatens Ha pesepByape MoxeT ObiTb
dnaHueBbIM, pe3bboBbiM 1 ¢ naTpybkom. Kpome TOro yCTpoNCTBO KpenneHns MoxeT ObiTb
HeperynupyembiM U perynnpyeMbim.

Heperynupyemoe yCcTPOMCTBO KpenneHus XECTKO (MKCMpyeTcs Ha kopnyce, Ha-
npasnsoLen npeobpasoBartens CBapHbIM CoeAnHeHveM. Perynupyemoe nossonser us-
MEHSITb MONOXXEHNE YCTPOWCTBA KPEeNMeHNs Ha HanpaBsrsoLLen.

YCTpPONCTBO KpenreHus no ymonyaHuio nsrotaesnueaetcsa u3 cranu 09M2C, nokpbl-
TOW ranbBaHW4EeCKMM LIMHKOM, KpackoW, a AN BapuaHTOB MCMOMHEHMS YyCTPOWCTBa Kpen-
nexma HX - us ctrann 12X18H10T.

MoppobHoe onucaHne OCHOBHLIX TWUMOB YCTPOMCTB KpenneHus npeobpasosaTtenei
npuBeaeHo B Npunoxexum B.

1.4.5 MNpeobpasoBateny MOryT MW3rotaBnMBaTbCA C ANVHOW Hampaensilowen B
cooTBeTCcTBUM C 1.2.2 (CM. pUCYHOK 4).

LH

PucyHok 4

OnuHa HanpaBnsoowen — 370 pacCcTosHME OT  TOPLEBOM  MOBEPXHOCTM
HanpaBnAwLWeNn 0 YNIOTHUTENbHOM NMOBEPXHOCTM hnaHua unm pe3bboBoro wtylepa B
criyyae Heperynupyemoro ycTtponctBa kpernneHus (L) wnm go TOpLeBOW MOBEPXHOCTU
Koprnyca B Cryyae perynvpyemoro ycTpouctsa kpennenus (LH). [nuHa HanpasnswoLlen
npu 3akase ykasblBaeTcs B yCoBHOM 0603HayeHunn npeobpasoBaTens.

B cnyyae, ecnn HeT HeobGXOAMMOCTM W3MepPSiTb YpPOBEHb MO BCEN AnuHe
HanpasnswoLwen, To AN YMEHbLUEHNS CTOMMOCTU npeobpasoBaTtens uenecoobpasHo npu
3akase ykasblBaTb B YCNOBHOM 0OOo03HayeHun npeobpasoBaTenst CKOPpeKTMPOBaHHOE
3HayYeHue BepxHelr Hem3mepseMon 30Hbl h (CM. pUCYHOK 4).

MWHMManbLHO BO3MOXHOE CKOPPEKTMPOBAHHOE 3HaYeHne BepXHEN Henm3mepsemon
30HbI himin ONpegensieTcs no opmyne, MM:

hmin = ARgmin + hy,

rae  Ahgmin — MUHUManbHOe 3HayeHVWe BepxHel HeW3MepsieMON 30HbI, onpeensemoe
BapuaHTOM MCnonHeHus npeobpasosaTtens (cMm. 1.2.4), mm;
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hy - BblcOTa nonnaeka ypoBHs (CM. npunoxexwve M), Mm.

CkoppeKTUpOoBaHHOE 3Ha4YeHne BEpPXHEN Hen3MepseMon 30Hbl h He ykasblBaeTcs B
yCcrnoBHOM 0603Ha4yeHWn npeobpasosBaTensl, eCim OHO He MpeBbllaeT MUHUMAarbHO BO3-
MOXHOMO 3HayeHns hin.

[nsa ncknoveHnss BO3AeNCTBUS NMOBbILLIEHHOW TeMMNepaTypbl Ha 3MEKTPOHHBIN 610K B
BapuaHTax WcnonHeHnss npeobpasoBaTtens C paclUMpPeHHbIM AManasoHoM TemnepaTyp
cpeabl (8o 125 °C), yCTpOWCTBO KpenneHus yCTaHaBMBaeTCA Ha HEKOTOPOM PacCTOSHUU
OT Kopnyca.

Ona  BapuaHTOB  WUCMOSHEHUS
npeobpasoBaTensi C HeperynupyembiMm
YCTPOMCTBOM KpEernseHus 3TO paccTosiHue
yKasblBaeTcs B ero YCNOBHOM T ——
0603HaveHun kak ht (cm. pucyHok 5). Mo
YMOM4YaHUio  3HayeHuWe paccTosiHus  ht !

MeXay KOpnycom (HWXHelh TopLeBoWn = E
NOBEPXHOCTLIO) n YCTPOWCTBOM

KpenneHuns (mo YNNOTHUTENBbHON A ‘
nosepxHoctn) pasHo 150 wmm. Ecnn t @
HeobXxoAMMO [pyroe paccTosAHuEe - OHO

yKasblBaeTcs B 0603HaYeHnm PucyHoK 5

npeobpasoBaTens B MM.

[na BapuaHTOB ucnofiHeHusi npeobpasoBatens C perynupyembiM YCTPONCTBOM
KpenneHns AnvHa Hanpasnswoowen LH 1 cKoppeKkTpoBaHHas BeNWYMHa BEPXHEN Hensme-
psiemon 30Hbl h ykasbiBaeTcs ¢ y4€TOoM Tpebyemoro oTcTyna yCTPOWCTBA KpemneHus oT
Kopnyca (CM. pUCYHOK 4).

1.4.6 NpeobpasoBatenb UMeeT creaywowme BapuaHTbl MWCNOMHEHMA AaTynka
YPOBHS:

a) OcHoBHOW BapuaHT (vcnonHeHve no  ymonuyaHuio, CM. pucyHok 1).
M3rotaBnmeaetca ¢ gnuvHon Hanpasnsawowen ot 100 go 6000 mm co Bcemu Tunamm
YCTPOWCTB KpenneHus. VivMeeT HWXKHIO Hem3dmepsemyl 30Hy Ah, He MeHee 15 mm,
BEPXHIOI0 Ahg HEe MeHee:

- 15 MM ans BapmaHTa UCMOMHEHNS C HeperynupyemMbiM hnaHueBbIM YCTPONCTBOM
KpenneHus;

- (15 + 1) Mm ans BapyaHTa WUCMOMHEHWS C HeperynmpyeMbiM pe3bboBbIM YCTPOWCT-
BOM KpenneHus, ¢ ANnHOM pe3bbbl I;

- (100 + hy) MM Ana BapuaHTa UCMOMHEHUS C PerynvpyemMbiM YCTPOUCTBOM Kper-
NEeHns BbICOTON hyy.

0) BapuaHT ncnonHeHunss B AByx 060mnoykax
(vcnonHenve W, cm. pucyHkm 1,  6).
M3rotaBnmBaeTca C AfVHOW Hanpaensiowen oT
100 po 6000 MM co BcemMu TunNamm YCTPOWCTB
KpenneHus. ImeeT Takue e HenamepsieMble 30Hbl
Ahy, Ahg, K&Kk OCHOBHOW BapuaHT UCMOJHEHWS.

[aHHbIN BapuaHT MUCMOSTHEHUS1 OTNMYaeTcs
OT OCHOBHOTO TEM, 4YTO MOAYMb 3NEKTPOHHbI
MMeeT [JOMOSNTHUTENbHY0 O00O0MoYKy U MOXeT

Kpbilka

Mopynb
3NEKTPOHHbIN

O6onouka

BblHUMATbCA n3 OCHOBHOM 0060Mn0o4KM
npeobpasoBaTens bes pasrepMeTusaumm
pesepByapa Ans NPOBEPKM WU 3aMeHbl  (CM.
PUCYHOK 6). PvicyHok 6

B) TpaHCNopTHbIA BapuaHT (MCMONHeHWe
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Tr, cM. pucyHok 7). M3roTaBnmeaeTcs ¢ AnuHow Hanpaenswowen ot 100 go 2500 mm u
TOMbKO C bNaHUEBbIMWU HeperynupyembiMyu yCTpOMCTBaMU KpenneHusi. MimeeT HuKHIO
Hensmepsiemyto 3oHy Ah, He MeHee 15 MM, BEPXHIOK Ahg HE MeHee 75 MM.

JE T YCTpONCTBO KpenneHns

Brynka BT60

_Ahe =75 MM BepxHuit orpaHnumnTtens

Xofa nonnaska

MonnaBok ypoBHs

y -~

A
. YpoBeHb XuaKoCcTH
E = TEEETER AR
—
=]
Hanpasnsiowas
Ahw =15 MM o
- HwXHWUI orpaHnunTenb
xofa nonnaska

o
©

lMpumeyaHve — [Insi BapuaHTOB WCMOMHEHWSI KOHCTPYKLMSI KOpNyca, YCTPOICTBA KpenneHus, nonnaeka, orpaHuiuTe-
new xofia Nonnaeka MOXET OTNIMYATLCS OT NPeACTaBNeHHON Ha PUCYHKE.

PucyHok 7

lMpeobpasoBaTtenyM  TPAHCMOPTHOrO  BapuaHTa  WUCMOMHEHWss € ANVHON
HanpaBngawowen 6onee 500 MM MMeeT KOHCTPYKTMBHYHO BTynKy BT60, noBbiwawoLlyro
yAapo- n BUBponpoYHOCTb CBAPHOrO COEAMHEHUSI HANPaBNSAoLWen ¢ donaHuem.

TpaHCnopTHbIV BapuaHT, kKpome ucnonHeHus Modbus, MoxeT m3roTaBnueBaTbCcs B
AByx obonoykax (McnonHeHve TrW, cM. pUcyHku 6 1 7) ¢ gnuHon Hanpasnstower ot 100
[o 2000 mm.

r) BapmaHT ncnonHeHusa ¢ MHBEPCHbIM AaT4YMKOM YPOBHS (ucnonHeHune INV, cMm. pu-
cyHok 8). NarotaBnuBaeTca cC AnuHou Hanpaenstowen ot 100 go 2000 MM M TONbKO €
raHUeBbIMU  HEperynupyeMbiMM  YCTPOWCTBAMU  KpenneHusa. MMeeT  HWXKHIoK
Hensmepsiemyto 3oHy Ah,, He MeHee 75 MM, BepxHIo0 Ahg He MeHee 20 MM.

[aHHbI BapyaHT NCMONHEHUS SIBNSAETCS MHBEPCHBIM MO OTHOLUEHMIO K OCHOBHOMY,
npegHasHayeH pAns KpenneHust Ha HWKHEN CTeHke pesepByapa.. [lpeobpasoBaTtenb
MHBEPCHOTO BapuaHTa MWCMOMHEHUS C ANVMHOW Hanpasnsiowen 6onee 500 MM nmeet
KOHCTPYKTUBHYIO BTYNKy BT60, ycunusatoLlylo cBapHOe cOoefuHeHVe HanpaBnsowen ¢
cdnaHuem.
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Ahs= 20 MM BepxHuii orpaHnunTenb
b xofa nonnaeka

[ MonnaBok ypoBHS
1 YpoBeHb XUAKOCTH
E o - - - - - __ _ __ —
—
o
— . Hanpasnsiowas
~ LH
E HwxXHWiA orpaHnunTens
Ahw =75 Mmm Xo4a nonnaska

— Btynka BT60

1 YCTpPOWCTBO KpenneHms

T
N \ Kopnyc

P [

)

Mpumevanue — ins BapuaHTOB WCMONHEHNS KOHCTPYKLUMA Kopnyca, )/CTpOIZCTBa KpenneHus, nonnaska, orpaHu4uTe-
nel XoAa nonaeka MOXeT OTM4aThest OT I']pe,[lCTaBl'IeHHOVI Ha PUCYHKe.

PucyHok 8

1.4.7 Npeobpas3oBaTenb MOXET UMETb A0 BOCbMU (uUcnonHeHune Modbus — go ve-
TbIPEX) TOYEK, AaTYMKOB N3MEPEHNs TeMnepaTypbl (Mo ymonyanuio 1).

1.4.8 Boibop nonnaBka OnNpedensieTcs XapakTepUCTUKaMu  KOHTPONMpyemomn
cpenpl: TemnepaTypow, AaBneHWeM, NIOTHOCTbI, XMMWYECKON akTUMBHOCTLIO. [loapobHoe
onucaHue nonnaskoB Npeobpa3oBaTens NpMBeAeHO B NpunoxeHuu I

[ns Temnepatypbl KOHTPONMpyeMol cpeapl, npesbiwatowien 100 °C, npumeHsitoTcs
nonsiaBku n3 ctann mapkun 12X18H10T.

1.5 YcTpowncTBo u paboTa

1.5.1 YcTponcTBO BapMaHTOB MCMOSIHEHUS MNpeobpasoBaTens npubnnanTensHo
oOMHaKoBOe, MO3TOMY JAariee OnuchIBaeTCst YCTPOWCTBO OCHOBHOMO BapuaHTa UCMONTHEHUS!
(Mo ymonyaHuio), a Takke npyv HeoH6XOAMMOCTM OMMUCLIBAKOTCS OTNMYMS APYIUX BapuaHTOB
MCTOSHEHUS.

Kopnyc 1 npeoGpa3oBatens C KpblwkoW 2, kabenbHeiMM BBOgamMu 3 w
Hanpasnsiowen 4 obpasyloT B3pblBOHENpoHMUaemyto oborouky npeobpasoBaTens (cMm.
pucyHok 9). Ha HanpaBnsioLlein ycTaHaBnMBaloTCs YCTPOWNCTBO KpensieHns 5, nonnasok 6
1 OrpaHWMYMTENM Xoda nonrnaeka 7.
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A

KpbIWKA No3. 2 He nNoKa3aHa

10
g
A BapuaHm Modbus
KPbIWKO NO3. 2 HE NoKa3aHa
10
9
A BapuaHm W
KPBILKG NO3. 2 He NOKO30HA
L
6
B
g 10
73 121
g
14
53

1 - kopnyc; 2 — KpblLKa; 3 — kabenbHbIA BBOA; 4 — HAaNpaBnstoLWas; 5 — yCTPOICTBO Kpennerus; 6 — nonnaBok; 7 — orpaHnyn-
Tenb XOoAa MonnaBka; 8 — BHELLHMIA 3a1M 3a3eMnenus; 9 — MOAYMb ANeKTPOHHbIA; 10 — BHYTPEHHWI 3aXUM 3a3eMIEHNS;
11 — Bnok gat4mkoB; 12 — nnata o6paboTku curHanos; 13 — BUHT; 14 — waitba; 15 — waiba npyxmHHas.

PucyHok 9

15
CEHC.421411.001-90P3




Ob6ornoyka Ha Koprnyce MMeeT HapYXHbIA 3aXuM 3asemrneHus 8. BHyTpu obonoyku
pacnonaraetcs MOAYMb SMEKTPOHHbIN 9 C 3aXMMaMM KNEeMMHbIMW ANs NOOKMHYEHNSs
BHELLHMX Llenen U BHYTPEHHUN 3axKuM 3a3emMneHnd 10.

Mogaynb 3nekTpOHHbIA, COCTOMT K3 Gnoka gatymkoB 11 u nnaTtbl obpaboTku
curHanos 12, Bnok A[atyMKOB pacnofioXeH BHYTPU HanpasmfsloWen u  COoAepXuT
MarHWTO4YBCTBUTEMbHbIN 3MeMeHT (FePKOHO-PE3VNCTOPHYIO TMHENKY) W WHTerpanbHble
Aatyvkn Temnepatypbl. [lnata o6paboTkM CurHanoB YCTaHOBMEHa BHYTPU Kopnyca
npeobpasoBaTens.

Mogaynb aneKTpoHHbIN BapnaHTa ucnonHenms W numeeT AononHUTENbHY0 060M04Ky
M MOXeT BblHMMAaTbCA M3 OCHOBHOWM 060noYku npeobpasosatend. Moaynb 3neKTPOHHbLIN
BapuaHTa ncnonHeHns W kpenuTcsi B Kopnyce npeobpa3oBaTens ¢ NOMOLLbI0 BUHTOB 13,
wanb 14 1 NPyXUHHbIX LWanb 15.

1.5.2 lNpeobpasoBaTtenb paboTtaeT cnegyowmm obpasomM. brok gatymkos moayns
3MEKTPOHHOro hOPMUPYET CUrHamMbl, COOTBETCTBYIOLLME YPOBHIO U TeMnepaType KOHTPO-
nupyemown cpefpl, a nnata obpaboTkM cuUrHanoB MOAYNs INEKTPOHHOro npeobpasyet
curHansl 6noka JaTymKoB B BbIXOAHbIE curHansl npeobpasoBaTtens.

1.5.3 N3amepeHne ypoBHs oOcyllecTBNseTcs cnegylowmm obpasom. [lonnasok
YPOBHA C MarHUTOM CKOMb3UT MO Hampasnsowen, BHYTPU KOTOPOW pacnonoxeH
MarHWTO4YBCTBUTENbHbBIN 3MEMEHT (FrepKOHO-pe3nucTopHas nuHerka) 6noka AaTyukos, K
3aHMMaeT Ha HanpasnswooLWen MNoMoXeHne, COOTBETCTBYIOLWIEE YPOBHIO KMOKOCTU.
[vanasoH nepemeLlleHns nonnaeka OrpaHW4MBaETCH OrpaHMYMTEnsMM XOAa MNonnaska.
MarHuT nonnaska, BO3AEWCTBYS Ha repKOHbl, CO34aéT B repKOHO-Pe3NCTOPHON NUHeNkKe
CurHan, COOTBETCTBYIOLMIA MOMOXEHWIO TMONnaeka, T.e. COOTBETCTBYIOLWMA YPOBHIO
XWUOKOCTU.

[atumk Tem- @
nepatypbl Ne8

| [atumk Tem-

neparypbl Ne2
[atumk Tem- g‘:)@ - LU

nepatypbl Ne8 =~

I
[aTtumk Tem- 1
nepatypbl Ne3 i
jt

hts

ht3

S [atymk Tem-
nepatypbl Nel

ht

Oatunk Tem-
nepatypbl Ne3

[aTunk Tem-
nepaTypbl Ne2 s

hts

Latymk Tem-
nepatypbl Nel =<

hts

PucyHok 10
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1.5.4 N3amepeHne TemnepaTypbl OCYLIECTBMSIETCS C MOMOLLLIO MHTErpanbHbIX
[aTyMKoB TemnepaTypbl 6rioka [aTyMKkoB, paBHOMEPHO pacnpedefieHHblX B npeaenax
AvanasoHa wu3MepeHu YpoBHs. Cxema pacrnonoXeHus [aTyvkoB TemnepaTtypbl
npvBefeHa Ha pucyHkax: 10,a — Ans BCeX BapuMaHTOB WUCMOITHEHUS!, KDOME WMHBEPCHOTO,
10,6 — ANs MHBEPCHOrO BapuaHTa UCMNOMHEHWS.

TOYHblE 3HAYEHWS BbICOT YCTAaHOBKM AAaT4MKOB TemnepaTypbl 3anucaHbl B NamsTy
npeobpasoBaTens 1 ykasaHbl B €ro nacropTe.

1.5.5 Kpome namepeHuin ypoBHS 1 TemnepaTypbl npeobpasoBaTternb OCyLecTBNAeT
pacyéTt cpefHen TemnepaTtypbl XXUAKOCTW, NNOTHOCTH, 06BEMa 1 Macchl.

Pacuét cpegHen Temnepatypbl xugkoctu (t°) ocyulecTtBnAeTcss No  AaHHbIM
[aT4yMKOB TeMnepaTypbl, PACMONIOXEHHbIX HUXKE YPOBHS XUOKOCTU.

PacueTbl nnotHocTn, o6bema, maccel HedTn, HedTenpoaykToB n CYI npoBoasitcs
B COOTBETCTBUM C AaHHbIMU, MPUBEAEHHBIMU B CTaHAapTax:

- TOCT P 8.595 Macca HedT n HedptenpoayktoB. Obwmne TpeboBaHUs K MeETOAN-
KaMm BbINOMHEHUSA U3MEPEHWI;

- FTOCT 28656 Nasbl yrneBogopoaHble CXMKEHHble. PacyeTHbIn MeTon onpeaerne-
HUSA NIIOTHOCTM M OABMEHUSA HACbILEHHbIX NapoB.

1.5.6 MNpeobpasoBaTento MOXHO 3adaTh ABa cnocoba pacyéTta NNoOTHOCTY.

MepBbIi cnoco® npegHasHayeH Ans pacdéta MMOTHOCTU MPOW3BOSIbHOW KMOKOW
cpenpl. MNpy 3TOM MAOTHOCTL XUOKOCTU PacCcYnTbIBAeTCA AN TEKyLLen cpeaHen TeMnepa-
Typbl N0 3afaHHbIM, BBEAEHHbLIM B NamsiTb NpeobpasoBaTens AaHHbIM: UCXOOHOW NIOTHO-
ctn (ro), Temnepatype (t0), COOTBETCTBYHOLLEN MCXOLHOW MIOTHOCTU, U KO3 UUNEHTY
06beMHoro pacumpeHus xugrkoctu (Lo).

VicxogHble aaHHble Ans pacyéta nnoTHOCTM ro, to, Lo moryT BBOOUTBCA Mpu
aKcnnyatauum B COOTBETCTBMM C MACMOPTHBIMWU OaHHbIMU NPOAYKTa WNM pesynbTaTtamu
KOHTPOIbHbIX N3MepeHuin. Ecnun ncxogHele faHHbIe HEN3BECTHbI, TO OHU MOTYT ObiTb B3SIThbI
13 CpaBOYHON NUTEpPaTyphI.

Btopoii cnocob6 npumMeHsieTcs ONS  OMNpeAerneHvst NIOTHOCTU  CXKMDKEHHbIX
yrnesogopofHbix raszos (CYI), coctoswmux n3 nponaHa n 6ytaHa. PacyeT ocyliecTBnsieTcs
B cooTBeTcTBMM ¢ TOCT 28656. MNMpeobpasoBaTenb paccuntbiBaeT nnotHoctb CYI ans
TeKylleln cpegHen TemnepaTtypbl MO 3a4aHHOMY KOMMOHEHTHOMY COCTaBY: MacCOBOW Jone
nponaHa (Pr) n maccoBson gone 6ytaHa (Pb).

Bbibop cnocoba pacuéta NNOTHOCTK onpepensieTcs HacTpovkammu
npeobpasoBaTensi B COOTBETCTBUM C 2.4.7.

1.5.7 Npeobpa3oBaTtento MOXHO 3a4aTh ABa cnocoba onpeaeneHus oobeéma.

MepBbIi cnoco®, Havbonee TO4YHLIA, NpefHasHadeH Ans onpegeneHuss obvéma
XWUOKOCTM B pe3epByapax Npou3BofibHOM reomeTpuyeckor popmebl. Mpu gaHHom cnocobe
npeobpasoBaTtenb paccuuTbiBaeT o6bemM AN M3MEPEHHOr0 YPOBHSI MO rpagyMpOBOYHON
Tabnuue pesepByapa, T.e. Tabnuue COOTBETCTBUS MeXdy YPOBHEM U OOBLEMOM.
pagyvpoBoyHasi Tabnvua BBOAUTCA B NaMsTb nNpeobpasoBaTtens npu ero U3roToBrneHun
WIK NpY SKCnnyaTaumm.

BToport cnoco6 npepHasHadyeH Ans onpegeneHvss obbémMa  KMOKOCTM B
pesepByapax C MpPOCTbIMW reomeTpuyeckummn dopmamu. [lpyu gaHHOM  cnocobe
npeobpasoBaTtenb paccynTbIBAET 0ObEM XKMAKOCTM MO MaTeMaTU4Yeckum dopmMynam,
COOTBETCTBYIOLUUM CreayoLWMM Tnam pe3epByapoB:

- BEpTMKamnbHble pe3epByaphbl, T.e. pe3epByapbl C HEU3MEHHOWM MO BbICOTE MroLla-
[Obl0 NMonepeyvyHoro ceyveHust (MMeT NUHENHY 3aBUCMMOCTbL 06bEMa XKUAKOCTM OT YPOBHS
XUAKOCTN).

- TOPU3OHTasnbHbIE LUMMIMHOPUYECKME pe3epByapbl C MIOCKAMU AHMLIAMU, T.€. pe-
3epByapbl B OpMe ropu3oHTarnbHO Nexalero uMnmHapa ¢ nioCKUMMmn SHULLaMM;

- FOPU3OHTasbHbIE LUMMMHAPUYECKME pe3epByapbl C AMNMNTUYECKAMN AHULLAMU, T.€.
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pesepByapbl B pOpMe ropM30oHTaNbHO Nexallero uMnuHapa ¢ annumnTuyeckumMmmn gHuamu,
npu 3TOM BbICOTa AHULL NPUHMMAETCS paBHOW Y4 AMameTpa pe3epByapa.

1.5.8 OnpegeneHne macchbl BbINOSHSAETCA npeobpasoBaTenem nyteM YMHOXEHUSI
06BbEMA Ha BbIYUCIIEHHYIO NMITOTHOCTb.

Mpn onpegeneHnn NAOTHOCTU MO MUCXOOHbIM AaHHbIM: WUCXOL4HOMW MAOTHOCTU ro,
TemnepaTtype to, COOTBETCTBYIOLLEN MCXOOHOW MIOTHOCTU, U KO3 UUNEHTY 0O BEMHOrO
pacLmpeHnst XuakocTn Lo, macca >xugkoctu G onpegensieTcs Kak npou3segeHne odbbema
U 1 NNOTHOCTK T

G=U-r
Mpu BbluncneHnn nnotHoctv CYI NO KOMMOHEHTHOMY COCTaBy Macca G
onpefgenseTcsa kak cymMa Macc xuakon G_ 1 naposoi asbl G

G=G_+G".

Mpun aTom macca xnagkon cdasbl G_ onpegenseTtcs kak nponssegeHe obvema U u

NAOTHOCTU I

G =U"r,
a macca naposow dasbl G” onpegenseTcs Kak NponssefeHve NNoTHOCTU napoBou ¢asbl U
pasHocTM o6beMa pesepByapa U 06bemMa XUOKOCTU.

MpumeyaHue — MNMnoTHocTb naposon asbl CYI paccunTbiBaeTca No TemnepaType
naposoW dasbl t~ 1 KoMnoHeHTHOMY cocTaBy CYT, HO He BbIBOAMTCS Ha OToDpaxeHue.

1.5.9 NpeobGpa3oBaTens npegHasHadeH pAns  paboTbl B COCTaBe CUCTEMbI
nameputensHon «CEHC» wunu pgpyron cuctembl aBTOMaTM3auMu MNPOU3BOLACTBEHHBLIX
obbekToB, noggepxmsatowen npotokonn «CEHC». Haubonee nonHas uHdopmauus o
B3aumoaencTsun npnbopos n coctase cucteMmbl nsmeputensHon «CEHC» npueeaeHa B
PYKOBOACTBE MO 3KCNiyaTaumm CUCTEMbI.

MpeobpasoBaTenb nmeeT ABa pexuma paboTbl: MamepeHun n amynauuu. Mocne
nogayv nutaHus npeobpasoBaTternb HAaXOAUTCH B PEXMME U3MEPEHNIA. Pexnm namepeHuni
SIBNSIETC OCHOBHbIM  pexXxmmoMm paboTel. B pgaHHOM pexume npeobpa3oBaTterb
Nnepuoanyeckn OCYLLECTBNAET W3MEPEHUE, BbIYUCIIEHUE MNapaMeTPOB KOHTPONMPYEMOMN
cpenpl, hopMUpyeT 1 NnepefaéT B NUHUIO CBA3U BaNT COCTOSIHUS.

B Gainte coctosiHus npeobpasoBaTenb nepeaaét MHdopMauuio No 3agaHHbIM Npu
€ro HaCTPOWKE KOHTPOINMPYEMbIM COOLITUAM (OOCTUIMM UNKU HET napameTpbl KOHTPOSU-
pyemMon cpenpbl 3a4aHHbIX NPY HACTPOWKE NMOPOroBbIX 3HAYEHWN).

Bant cocTosiHua npeobpasoBaTens MCNonb3yeTcs APYruMU  YCTPOWCTBaMMU:
6rnokamy koMMyTauuu, nuTaHusi-kommyTaumm Tuna BK, BI1K, ceBeToBbIMK, 3BYKOBbIMU
curHanusatopamu Tuna BC, MHorokaHanbHeIMK curHanusatopamu tuna MC-K, BC-K u gp.,
KoTopble Mo GaWTy COCTOSIHUS, B COOTBETCTBMU C COOCTBEHHbIMWM HacTpoOMKamu,
OCYLLECTBNSAIOT KOMMYTaLMIO LEenen WUCMOMHUTENbHbLIX YCTPOWCTB, BKMYEHWE WUNK
BbIKMOYEHNE CBETOBOW W/UNW 3BYKOBOW CUrHanm3aLumn.

M3amepeHHble, BbIYUCMEHHbIE 3HAYEHWsI MapameTpPoOB KOHTPONMUPYEMOW XMOKOCTU
nepegarTca npeobpasoBatenieM B JIMHUIO CBA3M MO 3anpocy OT npubopoB,
OCYLLECTBIIAIOLLNX oTobpaxeHue, obpaboTky MHopMaLmK: MHOrOKaHanbHbIX
curHanmaatopoB Tvna MC-K, BC-K, komMnbloTEpOB C COOTBETCTBYHOLLMM MPOrpaMMHbIM
obecneveHnem u ap.

Mpeobpa3oBaTenb OCYLIECTBRSET nepegayvy AaHHbIX MO TPEXNPOBOAHOW NUHUK
nuTaHusa-ces3n, npotokony « CEHC». MNMpeobpa3oBaHne curHanoB NMHUM NUTaHUS-CBA3K B
cTaHZapTHble MHTepdEChl OCYLLECTBNSAETCA NOCPEeACTBOM afanTepos.

Pexum aMynauum oTnmvyaeTcst oT pexunma U3MepeHuss Tem, YTO NMpoUCXoauT ocTa-
HOBKa npolecca nsmepenunin. B gaHHoM pexume npeobpas3oBaTento MOXHO 3adaTtb 3Ha-
YEHUs1 N3MepsieMbIX NapameTpoB, KOTOpble OyayT nepefaBaTbCs B JIMHUKO KakK U3MeEpPEH-

18
CEHC.421411.001-90P3



Hble. o aTUM 3agaHHbIM 3HaveHusim ByadeT ocyLecTBNATLCA pacyéT ocTalbHbIX napa-
MeTpoB, hopmupoBaTbcsi 6anT coctosiHuA. 3agaBas npeobpas3oBaTento pasnuyHbie 3Ha-
YeHNs mapameTpoB, MOXHO MCMOMb30BaTb AaHHbBIN pPexvMM AN NpoBepku paboTocnocob-
HOCTV CUCTEMbI aBTOMaTUWKM, T.€. OCYLLECTBNATL NPoBepKy pabotocnocobHocTn (cpabaTbl-
BaHWA) UCMONHUTENbHBIX YCTPOWCTB, BKIIOYEHUS CUTHaNM3auuv npy OJOCTWKEHUW 3adaH-
HbIX MOPOrOBbIX 3HAYEHWUI MapameTpoB. TaKKe PEeXUM 3MYMALUMU MOXHO WCMOMb3oBaTb
ONs NPOBEPKM NPaBUNbHOCTM pacyeTa npeobpasosaTenem o6bema, Macchl, MIOTHOCTY.

MpeobpasosaTenb nogaepxveaeT npoueaypy HaCTPOVKN Mo YNpaBnsoWmM CUrHa-
nam npubopoB: MHOrokaHanbHbiX curHanusatopoB Tuna MC-K, BC-K, komnbloTepoB ¢
COOTBETCTBYHOLLMM NporpaMMHbIM obecnedeHnem n npumeHeHnem agantepa JINH-RS232
unn JINH-USB. lMpu HacTponke npeobpa3oBaTtenb OCYLIECTBNAET onpeaenexHve, nepeaa-
4y, MPUEM N COXpaHeHMe NapaMmeTpoB HACTPOMKM.

BapuaHT ncnonHeHns npeobpasosatens Modbus MOXeT Takke MPUMEHATLCH B
cucTeMax asTomaTtusauuv, nogaepxusatowmx npotokon Modbus. O6meH nHdopmaumen B
AaHHOM BapuaHTe ocyLlecTBnseTcsa no nHtepdency RS-485, ¢ mcnonb3oBaHuem npoTo-
kona Modbus c dopmaTom naketa RTU, B cootBeTcTBUM C AokymeHTamu: «Modbus
application protocol specification», «Modbus over Serial Line Specification &
Implementation guide». Mopsgok paboTbl ¢ npeobpasosaTenem no npotokony  Modbus
npuseneH B 2.4.14.

1.6 MapkupoBka

1.6.1 Npeobpa3oBaTtenb MMeET MapKNPOBKY, COAEpXKaLLyHo:

- 3aperncTpmMpoBaHHbI TOBaApHbIA 3HAK N3rOTOBUTENS;

- HaMMeHoBaHWe n3genus;

- 3aBOJCKOW HOMEp n3genus;

- cTeneHb 3awmTbl no FOCT 14254;

- MapKMpPOBKY B3pbIBO3aLLMNTHI;

- HauMeHoBaHWe opraHa Mo cepTudUKaLun 1 Homep cepTudmkata COOTBETCTBUS
TpeboBaHusim TP TC 012/2011 «O 6e3onacHocT o6opyaoBaHust anst paboTbl BO B3pbIBO-
onacHbIX cpefax»;

- n306pakeHne cneumnanbHOro 3Haka B3pbiB06e30NacHOCTY;

- n3obpaxeHne eguMHOro 3Haka obpaleHus npoAyKUMM Ha pPbiHKE rocyaapcTs-
uneHoB TaMOXXEeHHOro Col3a;

- rof BbINycka;

- 3Hak Ta 1 guanasoH TemrepaTyp OKpyXatoLlen cpeabl Npy aKcnyaTaumm;

- HbopmaLmMoHHyt0 Haanuch «Pe3bba nop kabenbHble BBoAbl M25x1,5»;

- npegynpexpaatowyto Hagnucb «OTKPbIBATb, OTKIMKOYMB MNTAHUE!».

1.7 YnakoBKa

1.7.1 Npeobpa3oBaTenb MNOCTaBMASETCA B [OEPEBSAHHOW Tape npeanpusaTus-
N3roToBUTENS, obecneyrBatoLLen 3awWmnTy npeobpasoBatens oT BHELLIHMX
BO3[ENCTBYIOLLMX (DAKTOPOB BO BPEMSI TPAHCMOPTUPOBKM U XpaHeHus. [nsa uckroveHus
NOBPEXAEHUN W©3-3a nepemMelleHni npeobpasoBatens UKCUPYETCA BHYTPU Tapbl
OEepeBsHHbIMW MaHKaMK, MecTa KOHTakTa npeobpasoBaTens C Tapol 3almwarTca
BCNeHeHHbIM nonuatuneHom MIMA-. MNonnaeok npeobpa3oBaTens 3alMLAETCA NITEHKON
BO3AyLLHO-Ny3bipyaTon MNMBl12-10-75, dukcupyeTcsa Ha HanpaBnsoLen KNenkon NeHTon.

1.8 Obecne4veHne B3pbIBO3aLUULLEHHOCTH
1.8.1 B3pblBo3almiLIEHHOCTL NpeobpasoBaTtenisi B COOTBETCTBMM C MapKMpPOBKOWM
Ga/Gb Ex d IIB T3 obGecneunmBaeTcsas nNPUMEHEHMEM  B3pblBO3alUWUTbI  BuAa
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B3pbIBOHENpPOHMLaeMasi obonodka «d» no FOCT IEC 60079-1 c pasgenutenbHbiM
anemeHtoM no [OCT 31610.26 1 BbINOMHEHNEM KOHCTPYKUUM B COOTBETCTBUMM C
TpeboBaHuamm FOCT 31610.0.

1.8.2 OnekTpuyeckne uenu npeobpasoBaTens 3aKIoYeHbl BO
B3pbIBOHENpPOHMLaemMyto obonouky no FOCT IEC 60079-1.

O6onoyka MMeeT BbICOKYID CTEMNeHb MEXaHW4YecKoW MNPOYHOCTM, BblOepXunBaeT
AaBrneHune B3pbiBa M UCKIMIOYaET nepeaady B3pbiBa B OKPYXKaloLLYO cpeay.

B3pbiBOyCTOMUYMBOCTL 0OBONOYKM NPOBEPSAETCS MNpU U3rOTOBMEHUN MWCNbITAHUSAMUN
n36bITouHbIM gasneHuem 1,5 MlMa no FOCT IEC 60079-1.

B3pbiBOHENpOHML@eMoCcTb 06004k obecnevmBaeTcs UCNOMHEHNEM AeTanen n ux
coeavHeHneM ¢ cobnogeHmem napameTpoB B3pbiBo3alymTel no FOCT IEC 60079-1.

ConpsikeHus getanen, obecneumBaroLLMX B3pbiBO3aWMTy Buaga «d», nokasaHbl Ha
yepTexe CcpeacTB B3pbiBO3aWMTL, 0003HayeHbl CcrnoBom «B3pbiB» € ykasaHvem
napameTpoB B3pbIBO3aLLUThI (CM. pUCyHOK 11).

Ha noBepxHocTsAX, 0603Ha4YeHHbIX «B3pbiB», HE AonycKkalTcs 3ab0UHbI, TPELLMHBI 1
apyrve pedekTbl. B pe3bboBbIX COEOUHEHUSIX OOIMKHO ObiTb HE MeHee NSATU MOJNHbIX
HENOBPEXAEHHbIX BUTKOB B 3aLlenneHuun.

KpenexHble pgetann  00OMoOYkM  MpegoxpaHeHbl OT  CaMOOTBUHYMBAHUA,
M3roTOBMNEHbI N3 KOPPO3MOHHOCTOMKON CTann UM MMET aHTUKOPPO3UOHHOE MOKPbITUE.

Oetanun, usrotoBneHHble u3 ctanm mapok 20 u 09I2C, umeloT ranbBaHMYeECKOe
nokpeiTne LI6.xp., getanu ns cnnasa AK74 (A19) umetoT 3aluTHOE XMMUYECKOE NOKPbITUE
XNM.OKC.93.

Oetanu: kopnyc 1, Kpbilka 2, n3rotoBneHHole M3 cnnasa AK74 (AJ19), umetoT Ha
HapYXHOW MOBEPXHOCTM  3aliMTHOE MONMacMpHOE MOPOLLKOBOE MOKpbiTMe. [ns
npenoTBpalleHns obpasoBaHns 3apsifa CTaTMYECKOro 3NEeKTpuYecTsa TOMWMHA OAHHOro
NOKPbITUSA He npeBbIwaeT 1 MMm.

1.8.3 Obono4vka umMeeT cTeneHb 3allnTbl OT BHELIHUX Bo3gencTeuin IP66 no FOCT
14254,

epmeTuM4HOCTbL 060M0YKM 06ecneymBaeTcsl MPUMEHEHNEM YNIIOTHUTENBHBIX KOMEL,
13, a Takke repMeTUYHOCTbIO kKabenbHbIX BBOAOB.

1.8.4 KabenbHble BBOAbl BbINOMHEHbl B COOTBETCTBUMM C TpeboBaHusmn FOCT
31610.0, OCT IEC 60079-1.

B3pbIBOHENPOHMLAEMOCTE U FEPMETUYHOCTb KabemnbHbIX BBOAOB [AOCTUraetcsl
obxaTtnem wusonsumm kabens KONbLOM YMNOTHUTENMbHBIM, Matepuan KOTOpOoro CTOeK K
BO3[IEMCTBUIO OKPYXKatoLen cpeabl B YCIOBUSAX SKCNyaTaumm.

KabenbHbii  BBOA D12  KOMMMeKTyeTcs  KonbuamMy  YNSAOTHUTENbHbLIMU,
npefHasHa4YeHHbIMU Anst YyNNOoTHEHUS kabens Kpyrnoro cevyeHnst ¢ HapyXHbIM AuaMeTpoM
oT 5008 mm, oT18 a0 10 Mm n ot 10 go 12 mm.

KabenbHbii  BBOg D18  KOMMMEKTyeTcs  KonbLamMu  YNSOTHUTENbHbLIMU,
npefHasHa4YeHHbIMU Anst YyNNoTHEHUS kabens Kpyrnoro cevyeHnst ¢ HapyXHbIM QuaMeTpoM
ot 12 o 14 mm, ot 14 oo 16 mm 1 ot 16 go 18 mm.

[nana3oH anamMeTpoB OOMYLLEHHBIX K BBOAY Kabenen ykasbiBaeTCs Ha TOpLIEBOW
NOBEPXHOCTU KOrbLiA.

MpeobpasoBatenb [JOMKEH MNPUMEHATbCS C  kabenbHbIMM BBOAaMM 3aBOAa-
M3roTOBUTENS UNW C ApyrumMu kabenbHbIMM BBOAAMW, KOTopble obecneuynBatoT 3alumTy
BMAa B3pbIBOHENPOHULI@aemasi obonoyka «d», ypoBeHb B3pbiBo3awmTbl 1, noarpynny 1IB un
cTeneHb 3awuTbl 000MoYkM He Huxe IP 66 1 nmetoT pabounii TemnepaTypHbIA Anana3oH
He meHee oT MmuHyc 50 go 60 °C.

Tabnuuka C MapKUMPOBKOW COAEPXKUT WHGOPMAaUMOHHYIO Haanuck: «Pesbba nop
kabenbHble BBoAbl M25x1,5».
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Bapuarm ycmarobky 3/eKmporHo20 Modly/is

o
21

22
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PucyHok 11 (nuct 3 us 5) — YepTtex cpeacTs B3pbIBO3aLLMTHI
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I3 Haumerobarue Hcrno/Herue ¢ Kaprycom U3 aawMUHUS Henomerue ¢ kapnycon u3 Hepxabewwyel cmany
7 Kopryc Cnnab AK74 (A/19) TOCT 1583-93 Cmam 12X18H9T/1 FOCT 5632-72
2 Kpbiuka (b AK74 (A/19) [OCT 1583-93 [[Zg/’]’: Z))(( Zggxgﬁg‘_?ﬁ/
Ej Bmywa Cmane 12X16HI0T [OCT 5632-72
4 [auka Cmans 20 [OCT 1050-2013 Cmane I2X18HI0T 1OCT 5632-72
5 [auka Cmams 20 [OCT 1050-2013 Cmams 12X18H10T [OCT 5632-72
8 Saznyuka Lmam 20 [OCT 1050-2013 Cmame 2XTEHT0T [OCT 5632-72
9 Tadnuska AM22 [OCT4784-97 Cmams 12X18H10T [OCT 5632-72
0 Uhnumbka 3a3emneHus Lmam 2010CT 1050-88/nnal /-59-110CT 55727-70 Cmane I2XT8HIOT [OCT 5632-72
n 317/(/15/7/(; AMe5 10CT4784-97 ~ Cmans I2XT6HI0T [OCT 5632-72
Praney, Cmans O972C 1OCT 19287-89,
z wimyyep - bapuaHm ucnoHeHus Cmams I2XT8HIOT [OCT 5632-72 Lmans ZXTGHI0T [OCT 5632-72
B | Komuo ynmomsumensroe | (vecs pesunobas HO-66-1HTA TY 380051166-2015 /P(-264-5 TY 2512-003-365223570-97
% Tpyda Tpyoa 18x2 (18x15/20x12) Cmanw 12X 18H10T [OCT 9941-81
5 Saznyuka Cmame 12X18H10T [OCT 5632-72)
77 Busm Buwm M3 x 1658019 [OCT 11644-75
B Busm Busm Mix12-A2 ON 914
9 [auka [auka M4-6H5019 [OCT 5915-70 [auka 4 A2 OV 934
20 bom bomm M5-6gx1258079 [OCT 7805-70 bonm Msx12 A2 70 OV 933
21 UYaida Umida 4.657.019 [OCT 6402-70 Umida 4 A4 OV 127
2 Wmida Uaida 4.01019 [OCT11371-78 Umiva 4 A2 OV 125
23 Wmioa Umiva 5657.019 [OCT 6402-70 Wia 5 A4 OV 127
24 UYida Ulida 501019 [OCTT1371-78 Umida 5 A2 OV 725
— Brnerermsi 300Hum NBR
26 [Tonnabok - (peponnacmuk FA0C-7ATT TH6-05-221-625-62,
- Cmane 12XT8H10T [OCT 5632-72 @moponnacm ®-4 [OCT 10007-80
27 Ozpanuumess Cmame 2XTBHI0T TOCT 5632-72 $maponnacm @-4 [OCT 10007-80
28 Umugpm Cmans 12X18H10T [OCT 5632-72
37 Bmywka (mame 20 [OCT 1050-2013 Cmams 12X 18H10T [OCT 5632-72/A11 431
2 | Komeyo ynnomHume/ibHoe (mecw peaunobas HO-68-1HTA TY 380051166-2015
3| Buywa peiobos Gmams 20 1OCT 1050-2073 Lmas T IBAI0) TOLT 25 52/ Alst 43y
4 Bimyrka HaxumHaa (mane 20 TOCT 1050-2013 tmars 72)(7?)/:/77%2[/%[7;?;32} Z ;Z/A/S/ 4
» Bmyma M Cman 20 [OCT 1050-2013 (o, XIGHIOT [OL] 532 72/ 431/
% Bmyma HKEK Cman 20 [OCT 1050-2013 Cmane 1ZXIGHIT [OL] SE12 72451 431/
37| Bmyma T Cmams 20 [OCT 1050-2073 (o, XIGHIOT [OL] 532 72/ 431/
38 | Komyo ynnomuumessHoe SKBKT (Meck pesurobasg HO-68-1 HTA TY 380051166-2015
39 Uauoa Auem nomusmunena HIT 10 TY 6-49-3-68
~ Peaw0000u Kpenexrsi JMeMer C HapYXHOU
4 | mpoucmbo KpENMEHLE | oo umens, zepwemuozo Memanigpykata MPUOI 5 20 22 32) P67
remanngpykaba TEPIA-LT 1 22 25 35- H-M2O25 32 40015 7Y 2733 13 130-023-996564 33-2017
1Y 1690-020-454 16838-2008
Brecmo kpenexrazo 3nemeHma BoMoxXHO Kpen/ieHue moyds/
47 Jaemuka (mece pesurobas HO-68-1HTA (B-14-1HTA) TY 380057166-2015 /

[Tonuamud 146 onaareiy b 1 capm 7Y 6-05-968-87
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1.8.5 PasgenutensHbii anemeHT no MOCT 31610.26 obpasyeTca getansamu Ha-
npaensiowen 14, 15 n ycTpoilcTBoMm kpennenust 12. B npeobpasoBaTterne OTCyTCTBYIOT
NCKPSLLNE KOHTaKTbI.

PaspgenutencHbin anemeHT obecneynBaeT:

- NpefoTBpaLleHe pacnpocTpaHeHns B3pbIBOONACHOW ra3oBov cpedbl U3 30Hbl O U
BO3HWUKHOBEHMS B3PbIBOOMACHOW cpedbl B NpuneratoLen 3oHe 1;

- NpegoTBpaLleHne pacnpocTpaHeHus nnameHy B 3oHy 0 B criyyae BOCnnamMeHeHus
B3pbIBOONACHON ra3oBoW cpeabl B npuneratoLlen 3oHe 1;

- JocTaTto4yHoe repMeTu4Hoe coeanHeHne npeobpasoBaTtens u pesepsyapa (IP67).

1.8.6 Y nonnaekoB npeobpasoBaTens, coAepXawux HemeTannuyeckme 4acTu,
MakcumanbHas nnowagb NpoekuMn HemeTannmyeckon yactm He npesblwaeTt 2500 Mm?
(ans npepoTBpaleHns obpa3oBaHus 3apsga CTaTUYecKoro anekTpuyecTsa). [uameTtp
HemeTannMyeckom Yactu nonnaska He 6onee 48 MM, BbicoTa He 6onee 50 Mm.

1.8.7 Npeobpa3oBatenb MMEET HAPYXHbI 1N BHYTPEHHUA 3aXUM 3a3eMIEHWs.
BHYTpeHHMIA 3aKUM 3a3eMreHns pacnorioxXeH BHYTPW Kopryca npeobpasoBartens psaom ¢
OPYTMMN 3a>KMMaMK 1151 NOAKIIOYEHNS BHELLHMX Lienen.

1.8.8 MakcumanbHas TemnepaTypa HapyXHOW MOBEepPXHOCTM npeobpasosaTtens
COOTBETCTBYET TEMMepaTypHoMy knaccy T3.

1.8.9 Ha kopnyce npeobpa3soBaTtens umeeTtcs TabnvMyka ¢ MapKMpOBKOW COrnacHo
1.6.1. Tabnuuka cogepxut npepynpexpatolyo Hagnuck: «OTKPbIBATb, OTKITHOYMB
MATAHUE!».

2 ICNOJNNb30OBAHME NO HA3HAYEHUIO
2.1 Yka3aHue mep 6e3onacHOCTH

2.1.1 Mo cnocoby 3almTbl YenoBeka OT MOpaXeHWUs ANEeKTPUYECKUM TOKOM Mpeob-
pasoBaTenb oTHocuTcs K knaccy | no FOCT 12.2.007.0.

2.1.2 lNpeobpa3oBaTenn MOryT YyCTaHaBNMBATbCA BO B3PbIBOOMACHBIX 30HAX
NOMELLEHNA U HapyXHbIX ycTaHoBok cornacHo MOCT IEC 60079-14, TOCT 31610.26,
pernameHTUpYLLMX NPUMEHEHNe aneKTpoobopyA0BaHUS BO B3PbIBOOMACHbIX YCMOBUSX.

2.1.3 MoHTax, akcnnyaTauui, TEXHUYecKoe obCnyxmBaHMe n peMoHT npeobpaso-
BaTens npovsBOAMTb B CTporom cootBeTcTBuM ¢ TpebosaHmamu TOCT IEC 60079-14,
FOCT IEC 60079-17, N'OCT 31610.19, a Takke ApPYrMx AEWCTBYIOLMX HOPMaTMBHBLIX
[OKYMEHTOB, pernameHTUpYyoLLMX TpeboBaHus no obecneyeHunto
noxxapoB3pbiBo6e3onacHoCcTN, TexHWMKkM BesonacHocTu, akonoruyeckon GesonacHocTw, Mo
YCTPOMCTBY W 3KCNyaTauum aNeKTpoyCcTaHOBOK.

2.1.4K MoHTaxy, Hanagke, 9KcniyaTaumu, TeXHUYecKoMy OOBCnyXvBaHuioO |
PEMOHTY AOMycKaloTCA nuua, WM3yumBlUME HacTosiee PYyKOBOACTBO MO 3KCnnyaTtauuu,
nepeyncrneHHble B 2.1.3 4OKYMEHTbI 1 MpoLUeALIne COOTBETCTBYHOLLMI MHCTPYKTaX.

2.1.5 MoHTax, [fgemoHTax npeobpasoBaTenen MNpPoOM3BOAMTL  TOMbKO  MNpu
OTKITIOYEHHOM MUTaHUN 1 OTCYTCTBMM AaBMNEHUS B pe3epByape.

2.2 3KkcnnyaTauMOHHbIE OrPaHUYeHuns

2.2.1 ns obecneyeHnss KOPPEKTHOrO WU3MepPEHMS YPOBHS UK Temnepatypsbl
napameTpbl KOHTPONMPYEMOW Cpefdbl OOMMKHbl HaxoauTbCs B npefdenax, yka3aHHbIX B
1.2.10.

2.2.2 He ponyckaeTcsi ucnonb3oBaHue npeobpasoBatens npu gaBreHun cpepnpl,
npeBbILAOWEM A0NyckaemMoe [aBrieHve, onpeaensemMoe UCMornb3yemMbiM MOMMaBkoM U
YCTPONCTBOM KpensieHus.
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2.2.3 He ponyckaeTcs wucnonb3oBaHWe npeobpasoBaTens B cpefax, arpecCuBHbIX
Mo OTHOLLEHMIO K UCMonb3yeMbiM B Npeobpa3oBaTene Marepuanam, KOHTaKTUPYHOWUM CO
cpenon.

MpumeyvaHus

1 Hanpaenstiowas npeobpasoBaTtens BbinonHeHa u3 ctanu 12X18H10T.

2 [etann orpaHMunTena xoga nonnaeka BbIMOMAHEHbI M3 ctanu 12X18H10T,
¢dToponnacta ®-4.

3 MaTtepwuanbl getanemn ycTponcTea KpenneHns ykasaHbl B NpunoxeHunu B.

4 MaTepuanbl nonnaeka ykasaHbl B npunoxexHun I

2.2.4 He ponyckaeTca  akcnnyaTauus npeobpasosatens npu BO3HUKHOBEHUW
YCrnoBuiA ANs 3amep3aHns KOHTPONMPYEMON cpeapbl.

2.2.5He ponyckaeTca ycTaHOBka npeobpasoBatens B MecTax, rAe 3feMeHThbl
KOHCTPYKUMM npeobpasosBaTens (MOMnaBoK, Hampasnsowas u Ap.) 6yayT nogsepratbes
paspyLuaLLnUM MeXaHUYECKUM BO3ENCTBUSM.

2.2.6 He ponyckaeTtcs wucnonb3oBaHWe npeobpasoBaTens nNpu HECOOTBETCTBUU
NUTaKOLLEro Hanps>KeHUs.

2.2.7 He ponyckaeTca oaKkcnnyatauus npeobpasoBaTens C HECOOTBETCTBMEM
CpeacTB B3PbIBO3ALWMUTDI.

2.3 MNoarotoBKa nsgenusi K UICNOsib30BaHUIO

2.3.1 MNepen MOHTaXOM M Ha4anom akcnnyaTaummu npeobpasoBaTtenb AOMKeH ObiTb
ocMoTpeH. [Npu aTom Heobxoanmo obpaTuTb BHUMaHWE Ha:

- OTCYTCTBME MEXaHU4YecKMx MOoBpexaeHu npeobpasoBaTensi, COCTOSHUE
3aLUNTHBIX NTAKOKPACOYHBIX U ranbBaHUYECKMX MOKPLITUN;

- KOMMMEKTHOCTL NpeobpasoBaTens cornacHo NacnopTy;

- OTCYTCTBME OTCOEAMHSIOLMXCA Unn crnabo 3akpenneHHbiX anemMeHToB npeobpa-
3oBaTens;

- MapKMpOBKY B3pbIBO3aLLMThIl, IpeaynpeanTenbHble Haanueuy;

- HanNM4ne cpeacTB YNMOTHEHUS kKabernbHbIX BBOOOB U KPbILLIKNA.

2.3.2 MNepepn yctaHoBkoW npeobpa3oBatens Heo6XxoaAMMO NPOBECTU MPOBEPKY €ro
paboTocnocobHOCTU.

[nsa npoeepkn paboTocnocobHocTn npeobpasoBaTenb HEO6X0ANMO NOAKMYNTL K
npvbopam, COBMECTHO C KOTOPbIMU OH ByAeT aKkcnnyaTMpoBaTbCs (CM. PUCYHOK 12).

Mvn-118
(ncnonHexnne Modbus)

nMn-118 = KoHrT.
s o
[+ +
K B3 K nctovHunky

OHT. o
P O n nuTaHus

+ —=— §5. 6..30B
I D‘U - =

n ——s @ g T Data+/D0
=g A ——

- ——= ©E=sS0O B pata-/D1 K annapatype
=35 = f——=

T £3 Common cbopa gaHHbIX
s Com —=
E o

_ = E +

a)

1

)

PucyHok 12 — CxemMa nogknoyeHus:
a) k cucteme ¢ npotokonom «CEHC»; 6) k cucteme c npotokornom Modbus
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3aTeM He0OX0aAMMO BhINOMHUTL CeayoLmMe AeNCTBUS:

a) MNepeBecTy NpUBOPLI B pEXUM OTOBPaKEHUS M3MEPSIEMOTO YPOBHSI.

6) NpoBepnTb AMana3oH N3MepPEHNi YPOBHS, AN Yero:

- NepemMecTuUTb MOMMaBOK YPOBHS BAOMb HanpaBnsioOWER B KpanlHee HUKHee
NonoXeHue;

- ybeanTbCs, YTO MoKasaHus YPOBHSA B KpaHEM HWXHEM MOJIOXKEHWM MOonsaBka
paBHbI UM MEHbLLIE YKa3aHHOTO B NacrnopTe HWXHEro npegena n3MepeHun;

- NepeMecTuTb MOMMaBOK YPOBHS BAOMb HamnpaBnsiowen B KpalHee BepxHee
NOroXeHue;

- ybeanTbCs, YTO MOKa3aHWs YPOBHS B KpalHEM BEpPXHEM MOJIOXEHUW MNonnaska
paBHbl Uny 6onbLUEe yka3aHHOTo B NacnopTe BEPXHEro npeaerna naMepeHun.

B) MNepeBecTu Npnbopbl B pEXXMM 0TOOPaKeHUs n3mMepssiemMon TemnepaTtypbl.

r) MpokoHTpONMpoBaTb HanNM4ne nokasaHuin N3MepsieMon TemnepaTypbl.

MpumeyaHue - B cnyyae GonbLUOK pa3HOCTM TeMMepaTyp MeXAy YCIoBUSIMU Xpa-
HeHus 1 pabourmMmn ycrnosusiMu, npeobpasoBaTteny nepen BKIMHOYEHNEM BbIAEPXUBAOTCSA B
pabounx yCrnoBusx He MEeHee YeTblpex YacoB.

2.3.3Mpeocbpa3oBatens gomkeH ObiITb yCTaAHOBNEH Ha pe3epByape B
BepTUKarnbHOM MOMOXEHUN, AOMYCTUMOE OTKINOHEHUE OT BepTukanu + 5 °. BepTukanbHocTb
yCTaHOBKM  OomkHa  obecneumBaTbCsl  NOCAAOYHbIM ~ MECTOM,  MOArOTOBMEHHbBIM
notpebutenem.

Mpeobpa3zoBaTenb OOMKEH yCTaHaBNUBATLCA B MECTaX, r4e 3N1EMEHTbl KOHCTPYK-
uun npeobpasoBatenst He OyayT NoaBePraTbCs MEXaHNYECKUM BO3OEVCTBUAM, BO3HMKALO-
WM B pesynbtaTte paboTbl 06opyaoBaHUSA, yCTaHOBNEHHOIO Ha pe3epByape (MOTOKW Xua-
KOCTK, ra3a u ap.).

Mpy HanNMuMM MexaHNYecknx BO3QENCTBUIA, AN YCUIEHUSI )XECTKOCTU KOHCTPYKLMN,
LenecoobpasHo ukcupoBaTb CBOOOAHLIN KOHeL, Hanpaenswolen npeobpasosaTtens u
(vnn) npumeHsTe o6caaHyto Tpyody.

Mpumep ycTponctea dukcaumm cBob6oaHOro

KOHLIA HanpaBnsaoLen NnpuBeaeH Ha pucyHke 13. 58 Mpeobpasosatens
B cnyvae yctaHoBkM npeoGpasoBaTensi B OrpaHuumTens
obcagHyto Tpyby, eé gmameTp JoSKeH ObITb JocTa- XOAa nonnaska
TOYHLIM ANs CBOBOAHOrO XxoAa nonnaska G y4éTom @| ! @
BO3MOXHOCTM 0OGECMneYeHnss COOCHOCTU TpyObl U ‘ ST
HanpaBensowWeil 1 BO3MOXHOIO CKOMMEHUs 3arpss- - | =
HEHWI, NOCTOPOHHUX NPEAMETOB B MONOCTM TPYObI. ‘
[ns yctpaHeHusa BO3gyLlHbIX Npobok B obcagHoun | KR
Tpy6e HeOBXOAMMO BbIMOSTHUTL OTBEPCTUS. Q \
Mpu MoHTaxe npeobpasoBaTtens B pe3epBy- N N
ap MoxeT noTpeboBaTbCA M3MEHEHME MONOXEHUS 525 [Ho pesepyapa
orpaHuuuTenen xopa nonnaska. Hanpumep, B cny-
Yyasx, Korga HKHUIA orpaHuumTenb xoAa ynupaeTcs PucyHok 13

B YCTPOMCTBO (pMKcaLuu, Korga nonnasoK, orpaHu-
ynTENNM Xo4a YNMPAaKTCs B PacrorioXeHHble BHYTPW pesepByapa (Ha OHe, B rOprioBUHE)
3NeMeHTbl KOHCTPYKUMKM pe3epByapa. [lonoxeHue orpaHnuuTenen xoaa nonnaska, ycTa-
HOBMeHHOe MNpu BbiNycke npeobpasoBaTtens C Npou3BoACTBa, 0OO3HAYaeTcs puckamu,
KOTOpble HAHOCATCH Ha HanpPaBMnsLLYy0 Npeobpa3oBaTens CHU3Y U CBEPXY OrpaHnunTens.
[na nepemelleHnst orpaHMunTens xoda nonnaska ocnabbTe ero 60nToBble coeanNHEHUS,
nepemMecTuTe orpaHnymMTens B Tpebyemoe MonoxeHne W BHOBb 3aTsaHWTe 6ontoBble
coeguHeHns ¢ ycunuem (3 £ 0,2) H-m.

BHUMAHMUE! MNepemelueHre orpaHnyunTenen xona nonyiaBkoB NnpuBeaeT K U3-
MEHEHMI0 HensMmepsieMbIX 30H, KOTOpPbIe NMPU BbINyCKe Npeobpa3oBaTtens ¢ NPoun3s-
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BOACTBa yCTaHaBNMBAOTCA MUHMManNbHbLIMU B cooTBeTCTBUM € 1.2.3, 1.2.4. Ha akc-
nrnyarawuum AonycKaeTCA TONbKO yBerinyeHne HenamepsieMbIX 30H.

MpeobpasoBaTenb HeOGXOAMMO YCTaHaBNMBaTb Tak, YTOObI Mexay CBOOOAHBIM
KOHLIOM HanpaBnsoLWen U HUWKHEN, BEPXHEN CTEHKOW pesepByapa, B 3aBUCMMOCTM OT Ba-
puaHTa ucnonHeHus npeobpasoBaTensi, obpasoBarncs 3a3op, MCKyawwmi nsrmb Ha-
npasnswowen. M3rmbé HanpasnsoLwen BO3MOXEH, ecnv cBOOOAHBIN KOHEeL, ynupaeTtcs B
CTEHKy pe3epByapa u3-3a U3MeHeHVUs pasMepoB pesepByapa Npu U3MeHeHUn TemnepaTy-
pbl OKpy>KatoLLen cpeabl U NPU HAMONTHEHWM XXUOKOCTbIO.

BbiweykasaHHbIN 3a30p JormkeH obecneynBaTbhes:

- AN BapvaHTOB MCMOSTHEHWS C HeperynmpyemMbiM YCTPOWCTBOM KpenneHusi Bol6o-
pOM COOTBETCTBYIOLEN ANNHBLI HAaNPaBAoLLEN;

- 0N BapuaHTOB UCMOJTHEHUSI C PETrYNMPYEMbIM YCTPOMCTBOM KpenneHns BbiIbopom
COOTBETCTBYHOLLLEro NOMOXEHUS YCTPONCTBA KPEnneHns.

MpumeyaHne — Ecnu npu 3akase npeobpasoBaTens C HeperynmpyeMbIM YCTPONCT-
BOM KpenneHus ykasaHbl TONbKO pa3Mepbl pesepByapa, TO N0 YMOMYaHUo 3a30p NPUHK-
MaeTcs paBHbIM NpMbnuanTensHo 20 MM.

[ns n3aMeHeHns NOMOXEHUs perynupyemMoro YCTPOMCTBa KpenmneHus Heobxoanmo
ocnabutb 3aTsxkky 60NTOB UMU NPYKUMHOWN BTYMKU YCTPOWCTBA KpenmneHus (CM. npurnoxe-
HMe B), ycTaHOBUTb YCTPOWCTBO KPEMMEHUS B HY>XHOE MOJIOXKEHNE N BHOBb 3aTAHYTb Gon-
Thbl UMW NPWKUMHYIO BTYIKY.

Mpu NpUMeEHeHUM perynmpyemMbix YCTPOWCTB KpenneHus Bo u3bexaHnue nedopma-
LUM HanpaBnstoOLLEN, 3aTsKKYy KpPEMNeXHbIX 3MIEMEHTOB YCTPOWCTBa, 06ecnevmBatoLmx
dukcaumo HanpaensoLen, Heo6xoauMO OCYLLECTBNATL C onpeaeneHHbiM yeunvem. Kox-
KPETHbIE YKa3aHWs N0 BENUUYUHE YCUMUS 3aTsHKKU NpUBEAEHb! B MPUNoXxeHnn B.

Mpu ycTaHoBKe NpeobpasoBaTtens B pe3epByap Heobxoanmo onpenenuTb, a 3aTem
B COOTBETCTBMU C 2.4.6 BBECTM B NamMaTb npeobpas3oBaTens BENMYUHY OTCTyna OT AHa
pesepsyapa dO.

MpumeyaHue — MNpu BbiNycke NpeobpasoBaTens ¢ NpoM3BOACTBA BENUYMHA OTCTyNa
OT OHa pe3epByapa no YyMOMYaHuIo yCTaHaBMMBaETCs PABHOW HYIHO.

Mpeobpa3oBaTenb OCYLLECTBMASET U3MEPEHME OT HWXKHEW TOPLIEBOW MOBEPXHOCTU
HanpaenswoLWeNn Ans BCeX BApUaHTOB UCMOMHEHUs, KPOME BapuaHTa C MHBEPCHbIM AaTyu-
KOM YPOBHSI, U OT YMNSIOTHUTENbHOW MOBEPXHOCTU (hnaHua Ans BapvaHTa C WHBEPCHbIM
0AaTYUKOM YPOBHS.

PacctosHne oT gHa pesepByapa OO0 HWXKHEN TOPLEBOM MOBEPXHOCTU Hanpasnsito-
wen (cMm. pucyHok 1) unu ynnoTHUTENbHOW MOBEPXHOCTM onaHua (CM. pUCYHOK 8) cooT-
BETCTBYEeT OTCTYNy OT AHa pe3sepsyapa dO.

BennumHa oTcTyna MoXeT ObiTb Kak MOMOXWUTENbHOW, KOrda BbllleykasaHHble Mo-
BEPXHOCTN Haxo4AaTCs Bbllle AHa pesepByapa, Tak U oTpuuaTenbHOW, KOraa BbllleyKas3aH-
Hble MOBEPXHOCTUN HAXOAATCH HWXKE OHa pe3epByapa (CM. pucyHok 14).

Mocne onpegeneHns OTCTyna OT [OHa pe3epByapa HeoOXOAMMO YCTaHOBWUTH
npeobpasoBaTtenb Ha pe3epByap 1 3aKpenuTb ero ¢ NOMOLLbI0 YCTPONCTBA KPENMEeHUs.

BHUMAHMUE! MNMpu yctaHOBKe npeobpa3oBaTtensa B pe3epByap He AonycKaeTcs
noaBepraTtb MOMNJaBoOK MeXaHU4YeCKUM BO3OEeNCTBUSAM.

HenocpeacTBeHHO nepepn ycTaHOBKOM Npeobpa3oBaTens Ha pe3epByap Heobxoau-
MO NPOBEPUTbL 3aTsKKYy BONTOBLIX COEAUHEHWIA OrpaHMYMTENen xo4a nonnaska (XOMyTOB)
1 Npy HeoBXoaUMOCTU NOATSAHYTL KX ¢ yeunuem (3 £ 0,2) H-m. Takke Heobxoaumo npose-
pUTb NPaBWMbLHOCTL YCTAHOBKM MOMMaBKka Ha HamnpaBnsiloOLWEN, MOMNMaBoK AOMKEH ObiTb
YyCTaHOBMNEH MarHUTOM BBepX (CM. npunoxexue IN).

Mpn mMoHTaxe npeobpa3oBaTensi Ha pesepByap MOXeT noTpeboBaTbCA OEMOHTaX
nonnaeka ¢ npeobpasoBartens. Hanpumep, B cny4vae, korga pes3epByap OCHALLEH OTBET-
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HbIM YCTPOWCTBOM KpENMneHWsi, BHYTPEHHUA AMaMeTp, YCMOBHbIA NPOXOL KOTOPOTO MEHb-
LWe fMameTpa nonnaska.

[lHo pesepsyapa o
S
’4&"# 4
o [lHo pe3epByapa
N N
d0o>0 do<0

PucyHok 14

YcTtaHoBKy npeobpa3oBaTensi B 3TOM Crlyyae OCYLLEeCTBNATb CrneayoLlmm obpasom:

a) OcnabbTe OONTOBbIE COEQUHEHWUS OrpaHUYMTENEn XxoAa fnonnaeka, CHAMUTE C
HanpaBnSALLEN OrpaHUYMTENM U MOMMaBOK.

0) YctaHoBuTe npeobpasoBaTtenb Ha pe3epByap C NMOMOLLb YCTPOMCTBA Kpenne-
HUS.

B) YcTaHOoBWTE Hnvxanwmii K yCTpONCTBY KpenmeHns orpaHnymnTens xoga nonnaska
Ha MecTo (Mexay puckamyn Ha Hanpaensowen), 3aTaHyB ero 60NToBble COEAUHEHUS C
ycunvem (3 £ 0,2) H-m.

r) YcTaHOBWTE Ha HanpaemsitoLLyH0 MOMNaBoK.

BHUMAHUE! MonnaBok pomkeH ObiTb ycTaHOBMNEH MarHUToM BBepx (CMm.
npunoxexHue IN).

A) YcTtaHoBuTE BTOPOW OrpaHuymnTernb Xxoaa nonnaeka Ha MecTo (Mexay pyckamu Ha
HanpaenswLLen), 3aTaHyB ero 6onToBble coeanHeHns ¢ ycunuem (3 £ 0,2) H-m.

2.3.4 MNocne yctaHoBKM npeobpasoBaTtens B pe3epByap HeOOXoOUMMO MPOU3BECTU
anekTpuyecknn MoHTax. Cxema nogknoveHns npeobpasoBaTtens npuBeAeHa Ha PUCYHKe
12. MNpeobGpasoBaTtenb npucoeauHsieTca Kk cucteme c¢ npotokonom CEHC no Tpem
nposogam, uenu: «+» (Nnwc nutanusa), «J1» (MuHMsa ), «-» (MUHYC — obwwuii nposoA
nutaHus). Y npeobpasoBaTtenss BapuaHTa ucnonHeHuss Modbus npu nogknioyveHun K
cucTeMe ¢ npoTokonoM Modbus KOHTaKTbl «+», «-» UCMOMb3YHTCA AN NoAaun NUTatoLLero
HanpsbkeHust oT 6 0o 50 B, a koHTakTbl «C», «A», «B» npeaHasHayeHbl A NOAKMIOYEHUS
npeobpasoBaTensi no nHTepdency RS-485.

BHUMAHMUE! Onsa BapuaHta ucnonHeHua Modbus ogHoBpeMeHHOe NOAKIo-
YyeHue K cuctemam ¢ npotokonamm CEHC n Modbus BO3MOXHO TONMbKO Npu orpaHu-
YeHUM NUTarLWwero HanpsxxeHma go 15 B.

CoeguHeHns Npou3BOAWTL NPU OTCYTCTBUM HAaMPSKEHWUST B MOAKMHYaEMbIX Liensx.
OnNeKTpUYECKMIn MOHTaX 1 3asemneHne npeobpa3oBaTens ocyLeCTBNATL B COOTBETCTBUM
¢ TpeboBaHusimmn FOCT IEC 60079-14 n Apyrux HOPMATUBHbLIX AOKYMEHTOB.

BHUMAHMUE! MNMpu moHTaxxe He AgonyckaeTcs nonagaHue BRaru BHYTpb 060-
JNIOYKM npeobpa3oBaTens Yepe3 CHATYI KPbIWKY M pa3repmMeTu3npoBaHHble kabernb-
Hble BBOAbI.
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OneKkTpuyeckue coegvHeHUs U repmeTu3aumio npeobpasoBaTens C BapuaHTamu
kabenbHbix BBOAoB D12, D18 no ymomnyaHuo MpousBOAuTb criedylowmum obpasom (Cm.
pucyHok 11).

a) BbiBepHUTE BUHT 18, obecneunBatoLLnii JONOMHUTENBHOE KPENIEHNE KPbILLKN 2.
OTBepHUTE KPbILLIKY 2.

6) OTBepHUTE BTYNKY pe3bboByto 33, BbiHbTE M3 KabenbHOro BBoAa 3arnyLky 41,
npefHasHa4YeHHyo Ans repmeTusauny npeobpasoBaTens npu XpaHeHWu WU TPaHCNopTK-
pOBKe, BTYIKY HaXMMHY0 34, KOnbLO yNnoTHUTENbHOE 32.

MpumeyaHve — B Hencnonbdyemom kabenbHOM BBOAE ANSA MMOTHOro obxaTtus 3a-
rnywky 41 Heob6xoaAMMO 3aTaHYTb BTYIKY pe3bboByto 33 ¢ yeunmem 30 H-m ans kabensHo-
ro seoga D12 n 70 H-m ansa kabenbHoro Beoga D18.

B) VI3 komnnekTa noctasku BbibepuTe KomnbLO yNnoTHMTENbHoe 32, COOTBETCTBYHO-
Lee anameTpy kabens.

BHUMAHMUE! [Ina MoHTaXa AOMKeH NPUMEHATbLCA Kabenb KPYyrroro ce4yeHus
AnameTpoMm oT 5 no 12 mm ana kabenbHoro BBoga D12 u ot 12 no 18 mm ansa ka-
6enbHoro Beoga D18. lnana3oH AMameTpoB AONYLIEHHbLIX K BBOAY Kabenen ykasbi-
BaeTCcs Ha TOPLEBOW NOBEPXHOCTU KOMbLia YNIIOTHUTENbHOTO.

r) Yoanute HapyxHyo obonouky kabenst Ha anuHe ot 20 go 30 MM, CHUMUTE U30-
naumio ¢ NpoBoAdoB Kabensa Ha AnvHe oT 5 4o 7 Mm.

n) HapeHbTte Ha kabenb BTYnKy pe3bboByto 33, BTYNKy HaxuMHyto 34. YcTaHoBUTE
Ha kaberne konbLo ynnoTHutensHoe 32 Ha pacctosiHum 100 — 150 MM OT KoHLa Kabensi.

€) YcrtaHoBuTe BO BTYnKy 31 kabenbHOro BBoAa KombLO YNNoTHUTENbHOe 32 ¢ Ka-
6enem, BTYnKy HaxvumMHyto 34. YcTaHoBute Ha BTynky 31 kabenbHoro BBoAa BTYNKY pesb-
6oByto 33 u 3aBepHuTe eé ¢ ycunuem 30 H-m ana kabensHoro Beoga D12 u 70 H-m gnsa
kabenbHoro Beoga D18.

BHUMAHMUE! Konbuo ynnoTtHuTenbHoe 32 AOMKHO OOXBaTbiBaTb HapPYXHYH
ob6onoyky kabensi no Bcell CBoel AnuHe, kabenb He OOMKeH nepeMelaTbCs UNMU
npoBopavyuBaThCs B YNIOTHEHUN.

X) lNMpucoeanHWTe OroneHHble KOHLbI NPOBOAOB Kabens K 3axumam. 3aBepHuTte
KpbILWKY 2 Ao ynopa. 3aBepHute BUHT 18, obecneynBaowmin 4ONONHUTENBHOE KpenneHne
KpbILLKK, € ycunuem 1 H-m.

OnekTpuyeckMe coeguHeHns M repmeTmsaumio npeobpasoBaTtens ¢ BapuaHTamu
kabenbHbix BBoAoB D12, D18 ¢ ycTponcTBamMu KpenneHus MeTannopykaBa npon3BOAUTb
aHanormyHo, Npu 3TOM B AaHHbIX BapuaHTax kabenbHoro BBoAa BMeECTO BTynku 33 wuc-
nonb3yeTca BTynka 35 n metannopykas OUKCUPYETCA B YCTPONCTBE KPENneHus meTtanno-
pykaBa 40, ycTaHOBNIEHHOM Ha BTyrnke 35 (cM. pucyHok 11).

OneKTpuyeckne coegvHeHUs U repmeTv3aumio npeobpasoBaTens C BapuaHTamu
kabenbHbix BBogoB D12, D18 ¢ ycTporcTBamMu kpenneHuss GpoHnpoBaHHOro kabenst npo-
M3BOAUTL aHanormyHo, NpM 3TOM B AaHHbIX BapuaHTax kabenbHoro BBoga 6poHs kabens
dukcmpyeTca mexay BTynkamu 36 npu HaBopadmBaHum BTYNKu pesbboBor 33 (cM. pucy-
Hok 11).

OnekTpuyeckMe CoeguHeHWs U repmeTmsaumio npeobpasoBaTtens ¢ BapuaHTamu
kabenbHbix BBOAoB D12, D18 ¢ repmMeTusMpoBaHHbIMK YCTPOWCTBaMU KpenneHus GpoHm-
poBaHHOro kabens Npov3BoOAWTb aHarNorMyHo, NPy 3TOM B AaHHbIX BapuaHTax kabenbHoro
BBOJA BMeCTO BTynku 33 ucnonb3yetcst BTynka 37, 6poHs kabensi pukcmpyetca mexay
BTYynkamu 36 npu HaBopauvBaHwM BTYNKM 37 1 KabenbHbI BBOA repMeTusupyeTcsl no
obonoyke kabens ¢ NOMOLLbLIO KombLa ynnoTHUTeNsHoro 38, wanbsl 39 u BTYNku pesbbo-
Bou 33 (cM. pucyHok 11).

OnekTpuyeckMe coeguHeHWs M repmeTmsaumio npeobpasoBatens ¢ BapuaHTamu
kabenbHbix BBOgoB D12, D18 ¢ ycTpocTBamu KpenneHus Tpybbl Npon3BoanTb aHanormy-
HO, MpU 3TOM B AaHHbIX BapuaHTax kabenbHOro BBoAa BMECTO BTYNku 33 MCMONb3yeTcs
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BTynka 35 n Tpyba, 3awumwarowias kabenb, BBopaumBaeTcs B pe3bby BTynku 35.

2.3.5 MNocne moHTaxa HeobxoouMO OCYLLECTBUTL HAacTpolky npeobpasoBaTtens B
COOTBETCTBMM C KOHKPETHbIM npuMeHeHueM. HacTponka npeobpasoBaTenss MOXeT
Npon3BOANTLCS Ha MPeanpusaTUM-U3roTOBUTENE B COOTBETCTBMM C  TpeboBaHusMU
3akasuuka. [py 3TOM HeoGXOAMMO MPOBEPUTH COOTBETCTBME HACTPOEK, 3anUCaHHbIX B
nacrnoprte, KOHKPETHOMY TMPMMEHEHU0 W, Npu HeobXxoOAMMOCTWU, CKOPPEKTUpOBaTb
HacTporiky. HacTpowika npoussogutca B cooTseTctBum ¢ 2.4.6 — 2.4.12. Bce nameHeHus
HacTpoek 3achmkcmpoBaTtb B nacnopre.

2.3.6 lNocne HacTporkM HeobxoanmMo NPoBeECTM NPoBepKy paboTtocnocobHocTu. [Ang
atoro no npubopam, C KoTopblMu npeobpasoBatens OyaeT akcnnyaTMpoBaTbCH,
NPOKOHTPONUPOBaTb  Hamuume OToOpaXeHuss BCEX UM3MepsieMblX,  BblYMCMSEMbIX
napameTpoB. 3aTtem, Npu He0OXOAUMOCTM, UCMONb3YS PEXUM IMYMSLUN B COOTBETCTBUN C
2.4.13, npoBepuTb paboTy no curHanam npeobpasoBaTens GNokoB kKomMmyTauuu, 6rokos
NUTaHWA-KOMMYTaLMW, UCMOMNHUTENBHBIX YCTPOMCTB, C KOTOPbIMU NpeobpasoBaTtens Gyaet
3KCMNMyaTMpoBaTbCS.

2.4 MNMopsaaok paboThbl
2.4.1 Obwme cBegeHuns

lMpeobpasoBatenb Npu nogaye nutaHus paboTaeT B aBTOMATUYECKOM pPEXMME B
COOTBETCTBMM C  3aJaHHbIMM  HACTpoeYHbIMKM  MapameTpamu. [peobpasoBaTenb
Nnepuoanyeckn OCYLLECTBNAET W3MEPEHUE, BbIMUCIIEHME MNapamMeTpPOB KOHTPONMPYEMOM
cpenpl, opmMupyeT U nepedaéT B NMUHWUIO CBA3M GalT cocTosiHuA. o 3anpocy oOT
npmbopoB, OcyLLeCTBNSOWMX 0To6paxeHne, obpaboTky nHdopmaumm, npeobpasosartenb
nepenaét B NIMHUKO  CBSI3N  U3MEPEHHbIE, BbIYWCMEHHbIE 3HAaYeHUst MnapamMeTpoB
KOHTpONupyemon cpegel.

lMepeyeHb KPUTMYECKMX OTKa30B NpeobpasoBaTens npueeaeH B Tabnuue 2.

Tabnuua 2
OnucaHue oTkasa MpnymHa Jenctaus
lpeobpasosatens HepaboTo- | HenpasunbHoe nogkmnioyerme | MpuBecT B COOTBETCTBME CO CXEMOM
cnocobeH, He obecneunBaeTcs | npeobpasoBatens. (cM. pucyHok 12).
BbINOSHEHNE Tpebyembix | HecooTBeTCTBIE nuTatoLero | MpoBepuUTb 1 NPUBECTU B COOTBETCTBME.
DYHKLMA. HanpPsHKEHNS.

O6pbiB MM 3aMbikaHne Lenen B | YCTpaHUTb MOBPEXAEHUs Lenei B Mnoa-
MOAKMIOYEHHOM K npeobpasosate- | knioyeHHOM kabene.
nio kabene.

YKunbl MPOBOAOB MOAKMKOUYEHHOTO | MOATAHYTL KPEnneHue kun npoBOaoB
kabensi He 3aTsHYTbl B KNEMMHBIX | KaGensi B KEMMHbIX 3aMMaXx.

3axumax npeobpasosatens, OT-
CYTCTBYET KOHTaKT.

CmelLigHne orpaHuumTeneil xoaa | YCTaHOBUTL OrpaHWuMTENM xoda mo-
nonmnaeka OTHOCUTENbHO 6roka | nnaeka B UCXOAHOE COCTOSHUE.
[aT4MKOB MOfYNs 3NEKTPOHHOTO
npeobpasoBarens.
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MpogonxeHne Tabnuubl 2

Onucanue oTkasa

[MpuymnHa

[lencTteus

MpeobpasoBatenb HepaboTo-
cnocobeH, He obecneynBaeTcs
BbINOMHEHNE TpebyembIx

yHKUMA.

PaspyweHue nonnaska, MarHuTa
nonnaeka, BbIX04 M3 CTPOA ane-

MpeobpasoBaTerb NOANEXUT PEMOHTY.

MEHTOB, 0DpbIB UMK 3amblkaHve

uenen  Mogyns  3MneKTPOHHOrO

npeobpasoBartens.

HenpasunbHas HacTpoiika npeo6- | Hactpoutb B cootBetcTBMM € 2.4.6 —
pasoBartens. 2.4.12.

HeussecTHa. MMPOKOHCYNbTUPOBATLCA € CEPBUCHOM

cnyx6on NpeanpUATUS-U3roTOBUTENS.

MepeyeHb BO3MOXHbIX OWMBOK nepcoHana (nonb3oBaTtens),
aBapuiiHbIM pexumam o0bopyaoBaHus,

n AOencTeum,

ownbku, NnpmBedeHsl B Tabnuue 3.

Tabnuua 3

NpuBOAALLMNX K

npegoTBpallalWmX yKasaHHbIe

OnwcaHwe oLnbKu

BoamoxHble nocneacTams

[lencTBus

1 Kpblwka npeobpasoBaTtens
He 3aTsHyTa [O ynopa, He
3aKpenneHa, yCTaHoBNeHa
6e3 ynnoTHUTENbHOTO KombLa
WK C NOBPEXAEHHBIM YNMoT-
HUTENbHBIM KOMbLIOM.

2 HenpasunbHo cobpaH  ka-
GenbHbll BBOA (YCTaHOBMEHbI
He BCe aeTanu), He obecneye-
HO ynnoTHeHWe kabens B ka-

fenbHom  BBOAE  (OMameTp
kabens He  coOOTBETCTBYET
Komblly — YNAOTHUTENBHOMY,

YCTaHOBNEHHOMY B kabenbHbii
BBOA, pe3bboBas BTymka ka-
BenbHoro BBOAA HE3aTaHyTa).

He obecneunBaetca  Tpebyembiii
YpOBeHb B3pbIBO3aLMTLI. He ucknio-
YEHO BOCMNaMEHEHUe U B3pbIB Cpe-
Abl BO B3pbIBOOMACHOM 30He.

OTKMIOUUTb HanpskeHns B Liensix
npeobpasosatens. YCTpaHUTb HECo-
OTBETCTBYS.

He obecneunBaeTcs cTeneHb 3ally-
bl IP66 no FOCT 14254. /3-3a no-
NafaHust BoAbl BO BHYTPEHHIOW Mo-
noctb npeobpasoBatens BO3MOXEH
oTka3 npeobpasoBatens W CUCTEMbI
aBTOMaTUKW, obecreynBaemoit UM,
Hanpumep, CUCTeMbl MpeLoTBpaLLle-
HWS NepenorHeHus pesepeyapa ¢
HedTenpopyktamu. B pesynbrate
BO3MOXHbI PO3NWB HE(HTENPOLYKTOB,
BO3HWKHOBEHME B3pbIBOONACHOIA
Cpeabl, BO3ropaHue, B3pbIB, NoXap.

OTKNKUNTL HanpsHKEHUsT B LieNsix
npeobpasoBaTens. YCTpaHuTb Heco-
OTBETCTBUA.

Mpn paHHeM OBHapyXeHWn Hanuuns
Barv, 3arpsi3HEHUA, OYNCTUTb BHYT-
PEHHIOK NonocTb npeobpasosBarens
OT 3arpsi3HeHWi, NpocylwmuTb €€ a0
MOFHOTO YAaneHus Bnaru.

Mpu nosgHem oBHapyxeHun (nosie-
NIEHVE KOPPO3WM, Hanmnyne BOAbl Ha
nnarax MOAYNs aNeKTPOHHOrO, u3me-
HeHWe LBeTa, CTPYKTYPbl MOBEPXHO-
CTW maTepuanos fetanen) npeobpa-
30BaTenb MOAMEXWT PEMOHTY Ha
npeanpusTAN-U3roToBUTENE.

Mpu ycTaHoBKe npeobpasosa-
Tens Ha pesepByap Obina
MeXaHU4eCKM noBpexaeHa
obonoyka npeobpasoBatens.

He obecneunBaetcs  Tpebyembiii
YpOBEHb B3pbIBO3aLMTLI. He ucknto-
YEHO BOCMNaMEHEHUe U B3pbIB Cpe-
Abl BO B3pbIBOOMACHOM 30He.

MpeobpasoBaTenb NOANEXUT PEMOH-
Ty.

lMpeobpasoBatens ycTaHOBMEH
B MecTe, Iie aNeMeHTbI KOHCT-
pyKLmH npeobpasosatens
MOABEPralTCs paspyLLaLMM
MEXaHUYeCKUM BO3AENCTBUAM,
BO3[ENCTBUIO arpeccuBHom
cpenbl

BoamoxHO paspylieHne  060noYku
npeobpasosatens. He ucknoueHo
BOCNaMeHeHre W B3pbiB Cpedbl BO
B3PbIBOOMACHOI 30HE.

WckniounTb  paspyluatollue MexaHu-
yeckne BO3OENCTBUS, BO3AENCTBUE
arpeccuBHoOi cpedbl B MecTe ycTa-
HOBKI NpeoBpasosartens.
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MpogonxeHne Tabnuubl 3

OnwcaHwe oLwnbKu

BoamoxHble nocneacTams

[lencTteus

Mpu ycTaHoBKe npeobpasosa-
Tens Ha pesepeyap Obinn
CHSITbI  OrpaHM4MTENM  X0Aa
rnonnaeka, NonnaBok, a 3aTem
YCTAHOBMEHbI  HEMPaBMITLHO.
He Gbinu 3aTsHYTbI OrpaHnym-
Tenu xofa nonnaska Unu Gbinu
MoBPEXfeHbl MONMaBoK, Mar-
HWUT Nonnaeka.

Otkas npeobpasoBatens n CUCTEMbI
aBTOMaTukK, obecrneumBaemon  um,
Hanpumep, CUCTEMbI MpeaoTBpaLLe-
HWS MeperonHeHns pesepsyapa C
HedhTenpopykTamu. B pesynbrate
BO3MOXHbI PO3NMB HETENPOLYKTOB,
BO3HWKHOBEHME B3pbIBOOMACHOM
cpefpbl, BO3ropaHue, B3pbIB, NoXap.

1 OTKNIOYMTL HanpsKEHUs B Liensix
npeobpasoBaTens. YCTpaHuTb Heco-
OTBETCTBUS.

2 TMpu noBpexaeHnsx npeobpasosa-
TENb NOANEXUT PEMOHTY.

Henpasmano BbIMOJTHEHbI
COENHEHUS Lieneit, MOHTax u
npoknagka kabenen.

BosHukHOBEHWE HeAonyCTUMOro
HarpeBa noBepxHocTM npeobpasosa-
Tens u (unu) uckperus. B pesynbta-

OTKMIOYMTL HanpskeHns B Liensix
npeobpasoBatens. YCTpaHUTb Heco-
OTBETCTBUA.

Te BO3MOXHO BO3ropaHue B3pbIBO-
OMacHom cpefpl, B3pbIB, NoOXap.

OcHoBHble paboTbl, OcyllecTBNAeMble C npeobpasoBaTeneMm, 3akmnyalwTcs B
NPOCMOTPE W3MEPEHHbIX, BbIYUCIEHHbIX MpeobpasoBaTeneM napameTpoB, BBOAE
HeobxoanMbIx AN paboTbl JaHHBIX U HACTPOWKE Eero NapameTpoB.

PaboTbl ¢ npeobpasoBatenem no npotokony CEHC ocyliecTBnsitoTcAa B OCHOBHOM
yepes nokasbiBawlle u curHanusupyowme npubopbl TMna MC-K, BC-K wunn
nepcoHanbHbI  KOMMbOTEP C npumeHeHnem agantepoB JIMH-RS232, JIMH-USB wu
COOTBETCTBYIOLLEr0 NPOrpamMmmMHOro obecneveHus.

Mogpo6Hoe onucaHne nopsigka paboTbl C NOKa3bIBAKOLMMU U CUTHANU3UPYIOLLMMU
npubopamn TMna MC-K, BC-K npvBegeHO B COOTBETCTBYWOLMX  PYKOBOACTBaX Mo
aKcnnyartauuu.

Pa6boTta c npeobpasoBaTtenem yepes3 nepcoHanbHbI KoMNboTep obecnednBaeTcs
nporpammori «APM CW CEHC», a HacTpoliika — nporpammoii «HacTtpovika aatynkoB u
BTOPWYHBLIX NpubopoB». [MogpobHoe onucaHue nopsigka paboTbl € UCMOMb30BaHWEM
NepcoHarnbLHOro KoMMnbTepa U NporpaMm NpuBeAEHO B COOTBETCTBYIOLLMX PYKOBOACTBAX
nonb3oBaTensi.

Pa6oTta ¢ npeobpasoBartenemM OCyLLEeCTBNSAETCA C MOMOLLLIO KHOMOK npubopa Tuna
MC-K, BC-K, npu aTom Ha Tabno npnbopa BbIBOAUTCA COOTBETCTBYOLLA UHDOPMaLUS.
Mpn paboTte pasnuyaeTcss KpaTKOBPEMEHHOE (ONUTENbHOCTbIO MeHee 1 cekyHabl) n
ONUTENBbHOE HaXaThe KHOMOK.

B pabouyeM pexume npu npocMoTpe NapamMeTpoB Nepexos OT OOHOro napameTpa K
OpYromy OCYLLECTBNSIETCA KpPaTKOBPEMEHHbLIM HaxaTueM MpaBoi KHomku npubopa Tuna
MC-K, BC-K, a nepexog K npocMoOTpy napaMeTpoB cregywuero npeobpasoBaTtens
OCYLLECTBNSIETCS ANUTENbHBLIM UINN KPATKOBPEMEHHBIM HaXXaTUEM FTEBOW KHOMKM.

MpeobpasoBaTens Takke nogaepxmBaeT paboTy ¢ MeH 4vepes3 npubopbl Tuna
MC-K, BC-K.

MepemelleHne No NyHKTaM MEHIO OCYLLIECTBNAETCS criegytollemM obpasom:

- TEKyLUMI NYHKT MeHIo oTobpaxaeTcs Ha Tabno npnbopa tuna MC-K, BC-K;

- nepexof K cnegywowemy wnv npegbioyliemMy MnyHKTY MEHK OCYLLEeCTBrsieTcs
KpaTKOBPEMEHHbLIM HaXXaTMEM MPaBOW UMW NEBOW KHOMKN COOTBETCTBEHHO;

- BbIOOp TEKYLLEro MyHKTa MeH0 (BXOA) OCYLUECTBMSIETCS ANUTENbHBIM HaXaTnem
NpaBoW KHOMKW.

- BbIXOZ 13 MEHI0, TEKYLLEro nyHKTa MEHI0 OCYyLLIECTBISeTCS cneayowmmM obpasom:

a) KpaTKOBPEMEHHBbIMW HaXaTUsSMW Ha MpaByl KHOMKY HeobxoauMo MepenTu K
NYHKTY, NoanyHKTY End 1 KpaTKOBPEMEHHO HaXkaTb HA MPaBY KHOMKY;

0) ecnu B paHHee BbIOpaHHbIX MOAMYHKTaxX MEHK OblNn Npov3BeaeHbl Kakne-nmbo
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M3MEHEHMUS], TO NPY KPAaTKOBPEMEHHOM HaXXaTWMMW Ha MpaByH KHOMKY Ha Tabno otobpasuTtcs
3anpoc — SAV? (coxpaHuTb?);

B) ANMTENbHOE HaXaTue Ha MpaByl KHOMKY OCYLLECTBASET BbIXO4 C COXPaHEHUEM
M3MEHEHUIN, NpyM 3TOM Ha Tabno nocnegoBaTenibHO OTOOpassaTcst coobuweHnsa — YES,
SAVE (ga, coxpaHeHo);

r) KpaTKOBPEMEHHOE HaXaTWe WNu OTCYTCTBME HaxaTus Ha NpaByl KHOMKY
ocyLlecTBNsAeT Bbixon 06e3 coxpaHeHUs M3MEHeHWW, Npu 3ToM Ha Tabno oTtobpasutca
coobLLeHMe — No (CoxpaHeHUs He BbIno).

- ObICTPbIN BbIXOA U3 MEHI0, TEKYyLLero nyHKTa MeHio 6e3 coxpaHeHUs U3MeHeHWUmn
OCYLLIECTBNSAETCA OQHOBPEMEHHBIM HaXaTuem NeBon U NpaBon KHOMOK.

HabGop agpeca v ApyrMx 4YMCroBbIX MapaMeTpOB OCYLUECTBMSETCS Creaylolum
obpasom:

- Npu Habope YMCrnoBOro napameTpa, TEKYLLUA BBOAUMBIN pa3psd MUraeT;

- Nepexof K BBOOY APYroro paspsiga, CTapLuero unv Mragwero, ocyLlecTBNseTcs
KpaTKOBPEMEHHbIM HaXXaTuem NeBOn UNM NPaBon KHOMKM COOTBETCTBEHHO;

- Npu BBOAE APOOGHBLIX YMCMOBLIX 3HAYEHWN KPaTKOBPEMEHHOE HaaTue neBOn
KHOMKW MpM MUraroleM KparHeM cTapllem paspsge OCyllecTBhsieT nepexon K BBOAY
NONOXEHWS pasgenuTens uenon n ApobHOM YacTen — TOYKWM, NPU STOM TOYKa HaunMHaeT
MuraThb;

- ONUTENbHOE HaxaTue FEeBOW WM NPaBOW KHOMKM OCYLLECTBNSAET U3MEHEHMWE
3HayeHuss paspsiga B OOnblUyld UMM MEHbLUYD CTOPOHY COOTBETCTBEHHO, a Takke
M3MEHSIET NOJIOXKEHNe pa3nennuTens uenon n AgpobHon YacTen;

- BBOA OTpuuUaTenbHbIX YMCEN OCYLLEeCTBNAETCS BbIOOPOM 3HaKa «-» B KpanlHeMm
cTapliem paspsge;

- BBOA4 HabpaHHOro YMCMNOBOrO 3HAYEHWSI OCYLLECTBISETCSH KpPaTKOBPEMEHHbBIM
HaXxaTMeM NPaBoW KHOMKW NPY MUratLemM KpaHem mrnaglwemM paspsige.

Bbibop napameTpa NyHKTa MEHI0 OCYLLLECTBMSIETCS criegylowmm o6pasom:

- TeKyLlee 3Ha4YeHue BbIGrpaemoro napameTpa oTobpaxaeTcs Ha Tabrno MuraHmemM;

- MPOMWCTbIBAHWE 3HAYEHU nNapamMeTpoB B OAHY WAM  OPYryl0 CTOPOHY
OCYLLECTBNSIETCH ANUTENbHBIM HAXXaTUEM Ha NEBYHO UMW NPaBYHO KHOMKY;

- BblbOp (BBOO)  TEKywlero 3HayeHMd  napamMeTpa  OCyLLeCTBrseTcs
KPaTKOBPEMEHHbLIM HaXXaTUeM Ha MPaBY KHOMMKY.

Mopsgok paboTkl ¢ npeobpa3oBaTtenem BapmnaHTa ncnonHeHnss Modbus npueeaeH B
2.4.14.

2.4.2 TpocmoTp napameTpoB

MapameTpbl, KOTOPblE MOXHO BbIBECTU Ha OTOBPaXKeHWE B pexXume U3MEpPEHUIA,
npusegeHsbl B Tabnuue 4.

Tabnuua 4
O603Haue-
e HanmeHoBaHue MpumeyvaHne
PaccTosiHne OT HWKHEN CTEHKM (gHa)
h YpoBeHb XUAKOCTU, M
pesepByapa 40 NOBEPXHOCTU XUOKOCTU
TemnepaTypa XUOKOCTU I XKUOKON
a3bl CYI, onpegensiemasi nokasaHusMu
t° TemnepaTypa *xuakocTu, °C ® » ONPEA
[aTyMKOB TemrepaTtypbl, PacrnosoXeH-
HbIX HVKE YPOBHS XKMUAKOCTU.
% MpoueHTHOe 3anonHeHue obbema |OTHOLWEHNE obbema XMOKOCT K 06 bemy
pesepByapa, % pes3epByapa, BbIpaXXeHHOE B NpoLieHTax
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MpogomxkexHne Tabnuubl 4

O603Haue-

e HanmeHoBaHue MpumeyvaHne

OOGbeM XNOKOCTH, COOTBETCTBYHOLLNIA

O6beMm xuakocTu, M°
N3MEPEHHOMY YPOBHIO

G Macca npogykTa, T Macca xungkoctu

MnoTHoCcTb XNUOKOCTU UK NNOTHOCTb

3

r MnoTHoCTb, r/cm KUIKON basbl CYT

TemnepaTypa, onpegensemas nokasa-
t~ TemnepaTypa napoBow asbl, °C  |HUAMU JaTYMKOB Temnepartypbl, pacno-

NOXEHHbIX BbILLE YPOBHS XWUAKOCTU.
G~ Macca napoBoit asbl, T Maccebl xungkoi n naposon assl CYT,

- onpegensiemMble nNo KOMNOHEHTHOMY CO-

G_ Macca xwakoit chasbl, T cTaBy 1 TemnepaTypam das

2.4.3 MeHto 6bicTpOro gocryna

CTpyKTypa MeHto BbiCTporo focTyna npueegeHa Ha pucyHke 15.

Bxoa B MeHro 6bicTporo goctyna (USEr)

MeHto ycTaHoBOK
nonb3oBaTens

lMpocmoTp napameTpoB
B pexume yaepxaHus

Bbixop B pabouni pexum

PucyHok 15

Bxoa B MeHo GbICTpPOro JocTyna OCYLUEeCTBNSETCA MpY MPOCMOTPe napameTpoB
ANUTENbHBIM  HaXaTWeM Ha MpaByld KHOMKY MNOKasblBaOWMX W CUTHaNMU3MPYOLWKX
npubopos Tuna MC-K, BC-K. Npwu 3Ttom Ha Tabno otobpasuTtcs o6o3HavyeHne meHo USEr un
nepBsbIf MYHKT MeHo SEt.u.

MyHKT meHo SEt.U COAEepXWUT MEHI0 YCTaHOBOK MOnb30BaTens, T.e. COAEPXWT
NOANYHKTbI, COOTBETCTBYIOLUME BBOAMMbIM WCXOAHBIM OAHHBIM WM U3MEPSEMbIM
napameTtpam. NyHKT meHio SEt.u nossonseT npyv NPOCMOTPe B pPeXnMe U3MEPEHUIN UNn B
pexume aMynsALMN NPOM3BECTY ONepaTUBHOE N3MEHEHNE COoAepXKalLMXCs B AAHHOM MEHIO
MCXOAHBIX AaHHbIX, MapameTpoB.

OTtobpaxaemblin cocTaB nyHkTa SEt.u 3aBuMcMT OT BblOpaHHOro crnocoba pacyeTa
NAOTHOCTMN W BbIOPaHHOTO pexvmMa paboTbl: U3MepPeHVe Nnn IMynsALMNS.

MoanyHKTbI, COOTBETCTBYIOLWME M3MepsieMbIM napameTpam: h, nt°, otobpaxatTcs
TOMbKO B pexvme amynsuuu. B nognyHkTe nt°® MOXHO 3apjaTb 3Ha4YeHWs TemnepaTtyp Ans
Kaxkgoro gatyvka temnepaTypel.

MoanyHKTbI, COOTBETCTBYHOLLME WCXOAHBIM [OaHHBIM ANS  pacyeta MNIoTHOCTU
npou3sonbHOM xuagkoctn (cm. 1.5.5): Lo, ro, to, oTobpaxalTcs, ecnM YCTaHOBIEHO
3HayYeHne MaccoBOW AOMM NponaHa Pr paBHoe HyrHo.

MoanyHKT, COOTBETCTBYIOLLMI MaccoBow gone 6ytaHa Pb ansa pacyeTta nnotHocTu
CYTI no komMnoHeHTHOMY cocTaBy (cM. 1.5.5), otobGpaxkaeTcsi, ecrnm yCTaHOBIEHO 3HaYeHne
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MaccoBoW Aonu nponaHa Pr oTnvyHoe oT Hyns.

MyHKT MeHo GbicTporo goctyna HOLD nosBonsieT onepaTtMBHO MPOCMOTPETb B
pexume yaepxaHusi 3Ha4YeHWss BCEX W3MepseMblX, BblYUCNSAEMbIX MapameTpos,
COOTBETCTBYIOLLNX NOCEeAHEMY U3MEPEHMIO.

Mpumedanue - MoanyHkTel t, G_, G nyHkta HOLD oToBpaxaloTca TOMbKo Mnpu
Bblbope cnocoba pacyeta nnotHocT CYI™ MO KOMNOHEHTHOMY COCTaBy.

MoMmyMO NOANYHKTOB, COOTBETCTBYKOLLIMX NapamMeTpaMm, MpeacTaBneHHbIM B
Tabnuue 4, nyHkt HOLD copepXvT noanyHKT nt°, B KOTOPOM MOXHO OMepaTUBHO
NPOCMOTPETb 3HaYeHUA TemnepaTtyp, M3MepPeHHble KaXAbiM [aT4MKOM Temnepatypbl
npeobpasoBaTensi.

2.4.4 MeHI0 HacTpoOMKu npeobpasoBartens

Yepes MeH HaCTPOMKM OCYLLECTBMSETCA HacTpovika npeobpasoBartens.
HacTtpoika npeobGpasoBaTtens nNpoBOAUTCA Ha NPeAnpUATUU-U3rOTOBUTENE B MOMHOM
obbeMe B COOTBETCTBMM C [JaHHbIMM 3aka3a. HeobxogumocTb nepeHacTponKu
npeobpasoBaTtens npu aKkcnnyaTauum MOXeT BO3HUKHYTb, €CNU AaHHble 3aka3a He Obinu
npegocTtaeneHsl B NOMHOM  ob6bemMe  unu  okas3anncb  HECOOTBETCTBYHOLLUMMMU
[EeNCTBUTENBbHOCTH.

CTpyKTypa MEeHK HacTpoliku npeobpasoBartens npuBegeHa Ha pucyHke 16.

Bxop B pexwum HacTpoiiku (SEt)

Bbixoa B pabounit pexum
npocmMoTpa napameTpos Cnocob rpagyvpoBku

ovALH tAbL Hov EL{hEiG H End D

Beog agpeca
npeobpa3soBatens

OcHoBHble HacTpa-
nBaemMble napameTpbl

MapameTpbl pacyeTta
NMNOTHOCTU

Moporostie srasera ey W1~ o~ W3- Ha— o Ho-H7—He—Hend

Fuctepeavce e f et fec [ ec_HEnd™
Moasanys parmcs [ 117G {z7C{a-C {a C {5 -CHa CH7 CHa CHEndFD

I
Mosuunm Aarankos MLy e Ha.nt { 3.ne {ant { 5.0t H e.nt H 7.0t H ot H End |2

TemnepaTtypbl
et 20}3% 7UTHBh2 WP ot HiiG Hi2.G_{EndD

Kanubposka
o dreree [inFoH_Er { Ad H Pn HEnd PO
End

Bbixoa B pabounin pexum

MpumeyaHve — Y BapuaHTa ucnonHenusa Modbus nognyHkT nP nyHkta SEtt meHio
OTCYTCTBYET.

PucyHok 16

MepeyeHb NyHKTOB, MOAMYHKTOB W MapaMeTpOB MEHK HaCTpOWKW NpVBEAEH B
Tabnuue 5.
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Tabnuua 5

MyHKT MoanyHKT (napameTp)
O6o- 0O6o- HaumeHoBaHue, MpumeuaHue
3Ha- | HaumeHoBaHue | 3Have-
eAuHMLa U3MepeHus
YyeHue Hue
Mepexopn k - - OcyuiectBnsetcs B COOT-
SEE npPocCMoTpy BeTCTBUN C 2.4.5
napameTpoB
SEtt OcHoBHbIE h_ HwxHASA KOHTpOnbHasA, |YcTaHaBnuBaktoTca MNpu K3-
HacTpavBaemble KanmbpoBoYHasa TOYKa |fOTOBNEHUM npeobpasoBa-
napameTpbl YPOBHS, M Tens
h™ BepxHsas koHTponbHas,
KanmbpoBoyHas Touka
YPOBHSs1, M
dl mybuHa norpyxxeHus |YcTtaHaBnuBaeTcd B COOT-
nonnaeka YpoBHsi, M  [BeTCTBUM C 2.4.6, npunoxe-
Huem I
do OtcTyn OoT AHa YcTaHaBnmMBaeTca npu  yc-
pesepByapa, M TaHoBKke npeobpasosaTens
B COOTBETCTBUMU C 2.4.6
Gr Cnocob pacyeTa YcTraHaBnMBaeTcs B COOT-
obbema XUOKOCTH BeTcTBUU C 2.4.6
H BeicoTa (anameTp) YcTtaHaBnmBaloTcs B COOT-
pesepByapa, M BETCTBUU C 2.4.6 NO JaHHBLIM
U O6beM pesepByapa, M°_|Ha pe3epByap
d7 Mopor o6HyneHus YcTaHaBnmMBaeTcs B COOT-
nokasaHW ypoBHsg, M |BeTCTBUM C 2.4.6
nP [MapameTp yckopeHHoro |YctaHaBnuBaeTcss B COOT-
obmeHa BeTCTBUU C 2.4.6.
dEnS MapameTpsbl Lo KoadbdmumeHT YcTtaHaBnuBaTCad B COOT-
pacyeTa 06beMHOro pacwmpeHus, [BeTcTeum ¢ 2.4.7
NIOTHOCTU x10° 1/°C
ro VicxogHasi NNoTHOCTb,
r/cm®
to TemnepaTypa,
COOTBETCTBYIOLLAsNA
MCXO4HOM NnoTHOCTN,°C
LEv Moporosble 1...8 Cnucok noporoebix  |YcTaHaBnuBawTcsa B COOT-
3HayeHus 3Ha4YeHu napameTpoB |BeTCTBUM C 2.4.8
napameTpoB cpenpl
cpegpl
GiSst MmcTepesncol Gh cTtepesnc ypoBHsA  |YcTaHaBnuBaloTCd B COOT-
XWUAKOCTU, M BeTCcTBMU C 2.4.8
Gt° MmcTepesunc cpeaHemn
Temnepatypsl, °C
G% |ncTtepesanc NpoueHTHOro
3anonHeHus obvema
pesepByapa, %
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MpogonxexHne Tabnuusl 5

MyHKT MoanyHKT (napameTp)
O6o- O6o- HaumeHoBaHwue, MpumeuaHue
3Ha- | HaumeHoBaHue | 3Hauve-
eAvHULa N3MepeHust
YyeHue Hue
GiSt | TucTtepesuchi G U | Muctepeanc obbema, m°
GG 'mcTepesnc macchl, T
Gr 'McTepesnc nnoTHoOCTH,
r/cm?®
GU1 NcTepesnc obbema . He ncnoneaytoTtes
OCHOBHOrO NMpoayKTa, M
Gh2 'McTepesnc ypoBHA
pasgena cpef, M
GP 'mcTepesunc gaeneHus
Gt~ lMicTepesnc YcTaHaBnMBalTCs B COOT-
TemnepaTtypbl NapoBon |BeTcTBuU C 2.4.8
daskbl, °C
GG~ 'mcTepesnc macchl
naposou gasbl CYT, 1
GG_ 'mcTepesnc macchl
Xugkon dasbl CYT, T
nt°® MokasaHusa 1°C...8°| Cnucok TemnepaTtyp, |[pocmoTp Temnepartypbl
[aTymKoB C N3MEPEHHbIX AaT4YMKaMM [KaXOoro gdaTyvMka B COOT-
Temneparypbl Temnepatypsl, °C BeTCTBUMN C 2.4.9
hte Mo3numn 1.hT... |CAncok BbICOT yCTaHOBKY |YCTaHaBNMBaeTCs NpW U3ro-
[aT4ymKoB 8.hT | maTunkoB TemnepaTypsbl, |TOBNEHUN NpeobpasoBaTtens
Temneparypsbl M
rEAd Cnuncok 1.h... Cnuncok napameTpoB, |YcTaHaBnuBaeTcs B COOT-
oTobpaxaembix | 12.G_ oTobpaxaembix BeTCTBUM C 2.4.10
napameTpoB npv NpocmoTpe
CAL. Kannbposka CXXX | KomaHgabl kanubpoBku |[poBoasTca B COOTBETCT-
Bum c 2.4.11
inFo | MHdopmaums o6 Er Kopa owmnbku
ycTpoiicTee Ad Aapec YcTaHaBnuMBaetTcs B COOT-
npeobpasoBaTens BeTCTBUM C 2.4.12
Pn Bepcusa nporpammbl  |YcTaHaBnvMBaeTCcs nNpu U3ro-
KOHTponnepa TOBNeHnn npeobpasoBartens

MpumeyaHve — Y BapuaHTa ncnonHeHns Modbus nognyHkT nP nyHkTta SEtt meHio
OTCYTCTBYET.

Bxoa B MeEHI HacTpOWMKM OCYyLLECTBNAETCA U3 pexuma npocMoTpa napameTpos
O[HOBPEMEHHbIM HaxaTneMm Ha o6e kHomku. Mpu atom Ha npubope oTobpasnTca Haanuch
SEt (HacTporika). 3atem B TeyeHue 5 cekyHa HeOoOXOAMMO KPaTKOBPEMEHHO HaXaTb Ha
npaByto KHOMKY, MOCIe Yero NosABUTCS MHAMKaLus 3anpoca agpeca ycrponctaa: A XXX.
Oanee B cootBetcTBMM C 2.4.1 Heobxogumo HabpaTb agpec HacTpavBaemoro
npeobpasoBaTtens (ykasaH B nacnopte). lNocne BBoga agpeca Ha npubope oTobpasnTcs
Tun yctponctea — SEnS (ceHcop) 1 nepBbI NYHKT MeHio — SEE.
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2.4.5 BbICTpbIN Nepexoa K NPOCMOTPY NapaMeTpoB npeo6pasoBaTtens

MyHkt SEE (npocMoTp) MeH HacTpoiku obecneymBaeT ObICTpbIN nepexon K
NpOCMOTPY NapameTpoB nNpeobpa3soBaTensi.

Mpu GonblOM KONMUYECTBE MOAKMIOYEHHBIX YCTPOWCTB BbIOOP (MPOMMCTbIBAHUE)
agpeca npeobpasoBaTens B COOTBETCTBUM C 2.4.1 MOXET 3aHATb JOCTAaTOYHO MHOrO
BpEeMEHM, K TOMy e npeobpasoBaTens MoXeT He ObiTb B HacTpamBaemom B MC-K, BC-K
CM1CKe YCTPOWCTB, NOCTaBIEHHbIX HA NPOCMOTP.

B atux cnyyasx BO3MOXeH ObICTpbI Mepexod K MNpoCMOTPY napameTpoB
npeobpasoBaTens, KOTOPbIA OCYLLECTBNSETCS crieqyroLwmm obpasom:

- Bowtu B mMeHw HacTpovikm B cooTBeTcTBUM C 2.4.4, HabpaB agpec
npeobpasoBarens.

- Boibpate B cootBeTcTBUM C 2.4.1 nyHKT meHio SEE. lNMpu atom MC-K, BC-K
nepenget B pabounii pexum npocMoTpa napameTpoB npeobpasoBaTtens, ¢ HabpaHHbIM
agpecom.

2.4.6 HacTpoika oCHOBHbIX NapamMeTpoB Npeobpa3oBaTtens

MyHkT SEtt MeHw HacTporikum obecneymBaeT HACTPOMKY OCHOBHBLIX NMapameTpoB
npeobpasoBaTens. Kaxxgomy napameTpy COOTBETCTBYET NOAMYHKT MEHHO.

Mapametpbl h_, h™ (cm. Tabnuuy 5) ycTaHaBnMBalTCA Ha npeanpusaTmn-
M3roToBUTENE MpW HacTpomrke (OCTUpPOBKE) npeobpas3oBaTtens B COOTBETCTBUM C
npunoxexvem [.

BHUMAHUE! U3meHeHne napameTpoB h_, h~ BnusieT Ha MeTpornoruvyeckue
XapakTepucTUKu npeobpasoBaTens.

MpeobpasoBaTenb OCyLLECTBNSET U3MEPEHNE OT HWXHEW TOpPLEBOW NOBEPXHOCTU
HanpaengawLWeNn Ansg BCeX BapuMaHTOB WCMOMHEHUs, KpOMe BapuaHTa C WHBEPCHbIM
AaT4YMKOM YPOBHSA, MMM OT YMMOTHUTENbHON MOBEPXHOCTM hnaHua AN BapuaHta C
MHBEPCHbIM aT4YMKOM YPOBHS [0 HWDKHEN TOpPLEBOWM NMOBEPXHOCTU nonnaeska. [NpuBegexne
M3MEPEHUIN K pearbHbIM YCMOBMSAM 3KCMyaTauun OCYLLECTBMSIETCS C  MOMOLLbBIO
NOANYyHKTOB, COOTBETCTBYOLWMUX napameTpam dO, d1.

MapameTp dO yunTbIBAET OTCTYN OT AHA pe3epByapa. OTO paccTosiHME B METPax OT
OHa pe3epByapa [0 HWKHEW TOPLUEBOW MOBEPXHOCTU  HanpaBnsoLLen h
YNIOTHUTENBHOW NOBEPXHOCTU dhrnaHua (CM. pUCyHOK 14).

Mpumeyanne — [HOM pesepByapa MOXeT ObiTb MPUHAT YCMOBHLIA YPOBEHb,
COOTBETCTBYOLLUIA HYyNEBOMY OObeMy.

BenvunHa oTtcTyna MoXeT ObiTb Kak MOMOXWTENbHOW, KOrAa BbllLeyKas3aHHble
NMOBEPXHOCTM HAXOAATCSA Bbllle [Ha pes3epByapa, Tak W OTpuuaTtenbHoW, Korga
BblLLIeyKa3aHHble MOBEPXHOCTUN HAXOAATCS HUXEe OHa pe3epByapa.

Mpu BbINycke npeobpasoBaTenss C NPOM3BOACTBA BeMMYMHA OTCTyna OT [AHa
pesepByapa Nno yMOnyaHuio ycTaHaBnMBaeTcsa paBHow Hynto. OTCTyn oT AHa pe3epByapa B
YCINOBWsIX 3KCMnyaTaummu onpeaenseTcs Nnpy yctaHoBke npeobpasoBaTtens.

MapameTtp d1 yuuTbiBaeT rnNybuHy MOrpyXeHWs mnonnaeka ypoBHsA. [nybuHa
Norpy>XeHus nonnaBka yCTaHaBNMBaeTCA B 3aBMCMMOCTM OT TUMa KOHTPONMpYyeMOoW cpenpl
(MMOTHOCTM  XWMAOKOCTM) B COOTBETCTBMM C npunoxeHnem [ wnu  onpegensieTcs
akcnepumeHTaneHo. MNybuHa norpyxeHus BBOOUTCA B MeTpax (M).

OnpepeneHne napaMeTpoB pe3epByapa OCYLLECTBMSETCA C NOMOLLbIO NMOANYHKTOB:
Gr, H, U.

C nomouybto nognyHkTa Gr ocyllecTnsieTcs Bblbop cnocoba pacyeTta obbema:

oval — no dopmyne Ansi rOpU3oOHTaNbHOrO LUWMMHOPUYECKOrO pesepByapa C
NAOCKUMW AHULLAMUA;

tAbL — no rpagyvpoBo4YHON Tabnuvue pesepByapa;
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ov.EL — no dopmyne Ans ropu3oHTanbHOrO LUIMHAPUYECKOrO pesepByapa C
ANAUNTUYECKUMY LHULLAMNA;

hEiG — no dopmyne ansa BepTukansHOro pesepsyapa.

MognyHkt H cooTBeTcTBYeT napameTpy — BbicoTa pesepsyapa. [ns
rOPU3OHTarnbHbIX LUUNUHOPUYECKUX pes3epByapoB BbICOTA COOTBETCTBYET [uameTpy
pesepsyapa. BbicoTa BBOAUTCA NO AaHHLIM Ha pesepByap B MeTpax (M).

MopnyHkT U cooTBeTCTBYET NapameTpy — o6beM pesepsyapa. O6bem BBOAUTCH MO
AaHHbIM Ha pesepByap B MeTpax B Kybe (MB).

MpumeyaHuna

1 BeicoTa cOOTBETCTBYET YPOBHIO, MPU KOTOPOM 06BEM KOHTPONMPYEMOW XUOKOCTU
paBeH 06bemy pesepsyapa.

2 lpu onpegeneHvn obbema NO rpagyMpoBOYHON Tabnuue BbicoTa U 06beM
pesepByapa aBTOMaTU4YeCKM YCTAHaBMMBAIOTCA B COOTBETCTBUM C IPaAyMPOBOYHON
Tabnuuen.

M3-3a Hannuns HWXHeWn HensmepsiemMon 30HbI MPK IKCNNyaTaunm MOXeT BO3HUKHYTb
HeobxoaAMMOCTb OBGHYNEeHWs NoKa3aHu YPOBHA W COOTBETCTBEHHO €ro MpPOW3BOAHbBIX:
obbema, Macchbl NPy yMEHbLUEHUN YPOBHSA HUXE MOPOroBOro 3Ha4YeHus. [na aToro
npeaycMOTPeH MNOAMYHKT MEHI, COOTBETCTBYHOLWMI napameTpy d7 (nopor oGHyneHws
YPOBHS XMAKOCTW). MNpn 3TOM NokasaHust ypoBHS OyayT OBHYNATECA MPU MOHWUKEHWUN HUXKe
3aJaHHOro nopora, a nepekroveHne C HyneBOro Ha HeHyneBoe rokasaHve Oyaet
NPONCXOAUTL NPU NPEBLILLEHNN YPOBHEM 3a[@aHHOro nopora.

MoanyHkT NP ucnonb3yetca npu paboTe npeobpa3oBaTens B cocTaBe CUCTEM
aBTomaTm3aumn Ha 6ase nporpammupyembix koHTponnepos (Hanpumep, MNMTK KOHTAP
npounssoacTea 3A0 «M3TA») Ana BKMOYeHNs pexuma paboTbl, NpU KOTOPOM BMeCTe C
6anTom COCTOsHMA nepefaéTtca oavH M3 napamMeTpoB KOHTPONMpyeMon cpeabl. Bkntove-
HWe JaHHOro pexumMa cokpallaeT nepuof obHoBneHms wuHdopmMaumm No AaHHOMY napa-
MeTpy, HO yBENunyMBaeT BpeMsi pearnpoBaHusi cuctemMsl no npotokony CEHC npu Bo3HMK-
HOBEHWUN COGBITUN, AOCTWXKEHWU KOHTPONMPYEMbIMW MapamMeTpamu cpefbl 3afaHHbIX
NOpPOroBbIX 3Ha4YEHU (pacyeT BPEMEHWN pearnpoBaHus NpuBeaeH B PYKOBOACTBE MO 3KC-
nnyartaumm Ha cuctemy nameputensHyto CEHC).

MpumeyaHue — Y BapuaHTa ucnonHenma Modbus nognyHKT NP MeHI0 OTCyTCTBYET.

Mo>xHO yCTaHOBWTL criegylolme 3HadeHns napametpa nP:

-h ana nepepaym c 6aNTOM COCTOSIHNSA YPOBHS XUAKOCTU, M;

- t° AnA nepefayn ¢ 6akTOM COCTOSIHWA CpefHen TemnepaTypbl XuakocTu, °C;

- % ans nepefgaym ¢ 6anToM COCTOSIHUS MPOLEHTHOrO 3anonHeHus obbema pesep-
Byapa, %;

- U Ans nepefayn ¢ 6aiiToM COCTOsHUS 06bEMA KUAKOCTH, M,

- G ans nepegaym ¢ 6anTom COCTOSHUA Macchl NPoaykTa, T;

- I ANSi nepeaayu ¢ 6aiiToM COCTOSHWS MNOTHOCTM XUAKOCTH, T/CM;

- U1 Ans nepefaun ¢ GaiToM COCTOsIHUS 06bEMa OCHOBHOTO NPOAYKTa, M°;

- h2 pna nepenayun c 6anToOM COCTOSHMSA YPOBHSA pasfena cpen, M;

- P ansa nepepaun c 6aiToM COCTOAHMSA AABNEHUS;

-G ansa nepefayn ¢ 6aiToM COCTOSIHUA Macchl naposoi asbl CYT, T;

- G_ anga nepegayn ¢ 6anTomM COCTOSAHMA Macchl Xuakon gasel CYT, T;

- EPrr unu -- Ans BeIKMIOYEHNA pexnma, U nepegayn Tonbko 6arita CoCTOSHMS.

MpumeyaHue - 3HayeHus napameTpa nP: r, Ul, h2, P B npeobpa3oBaTerne He Uc-
nonb3yTCs.

Mpu BbINycke ¢ Npou3BoAcTBa napameTpy NP ycTaHaBnvBaeTcs 3HadyeHue EPrr.
Mpu aTOM pexum paboTbl, NPy KOTOPOM BMECTE C HanTOM COCTOsIHUSA nepedaeTcst napa-
meTp KOHTpONuMpyemow cpefbl, BblkovaeTcs. [lpeobpasoBatens nepuognyecku
nepenaéT B NMHUIO CBA3U TONMbKO BanT COCTOSHMS, a napaMeTpbl KOHTPONMpyeMOoW cpeapl
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nepegatTcs npeobpasoBaTeneM TOMbKO MO 3anpocy OT NpuMGOpPOB, OCYLLECTBASIHOLLMX
oTobpaxeHue, 06paboTky nHpopmaLmm.

OcHOBHble MapameTpbl MOXHO NPOCMAaTpMBaTb MIIU U3MEHsITb B COOTBETCTBUM C
2.4.1, 2.4.4 cnepyrowimm obpasom:

- BOMTM B MEHIO HAaCTPOWKY;

- BbIOpaTb NyHKT MeHio SEtt;

- MepenTn K NOAMYHKTY MEH, COOTBETCTBYKLLUEMY TpebyeMoMy napameTtpy, npwu
3TOM OTOOpAa3nTCA TeKyLlee 3Ha4YeHne napameTpa;

- NS N3MEHEeHNs1 NapameTpa BONTU B NOAMYHKT MEHI0 U HabpaTtb (BblOpaTb) HOBOE
3HaYeHne napameTpa;

- NepenTu K NoanyHKTy End v BbIATU C cOXpaHEHWEM N3MEHEHWIA.

2.4.7 Hactpoiika napameTpoB pacyeTa NyIOTHOCTH

MpeobpaszoBaTenb obecneyvrBaeT ABa cnocoba pacyeTa MoTHOCTY.

Beibop cnocoba pacyeta onpefgenseTtcsa 3HadeHuMem napameTpa Pr (maccoBas
Aons nponaHa) MeHto 6eicTporo goctyna (cMm. 2.4.3).

Mpn 3HaveHWn napametpa Pr OTANMYHOM OT Hyns pacyeT MMAOTHOCTH
OCYLLIECTBNSAETCA MO KOMMOHEHTHOMYy cocTtaBy CYI, BBegeHHOMY B MeHKO ObICTporo
poctyna. Maccosble gonu nponaHa Pr n 6ytaHa Pb BBogaTcs B npoueHTax (%).

Mpu 3Ha4YeHun Pr paBHOM HymO pacyeT NIOTHOCTU OCYLLECTBNAETCS MO UCXOAHbBIM
OaHHbIM: UCXOOHOW NfOTHOCTU (ro), TemnepaTtype (t0), COOTBETCTBYIOLIEN WUCXOAHOWN
NMOTHOCTU, N KO3 HULMEHTY 0O BEMHOTO paclumpeHus xuakoctu (Lo).

MnoTHOCTb BBOAMTCS B rpammax Ha caHTMMeTp B Kybe (r/cms), Temnepartypa — B
rpagycax Lenbcusa (°C), koachduumMeHT 06 bEMHOr0 pacluMpeHmnst — B ThICAYHbIX AOMNSX Ha
rpaayc Lienbcus (x10° 1/°C).

MyHkT meHo dENS gy6nupyeT MeHo GbICTPOro AoCTyna U COAEPXKUT MOAMYHKTbI,
COOTBETCTBYIOLLUME UCXOAHBIM AaHHBLIM: ro, to, Lo.

Mpumeyanne - Tllpu 3HayeHun  Pr oTimyHOM OT Hyma nyHkT dENnS He
oTobpaxaeTtcs.

MapameTpbl pacyeTa MNNOTHOCTM MOXHO MNpocMaTpvBaTb WM W3MEHSTb B
cooTBeTcTBUM C 2.4.1, 2.4.3, 2.4.4 cnepytowimm obpasom:

- BOWTU B MEHIO HACTPOMNKM UM MeHI0 BbICTPOro AocCTyna;

- BblGpaTb NyHKT SEtt MeHo HacTporiku unmn SEt.u MeHto GbICTporo JocTyna;

- NepenTn K NOAMYHKTY MEH, COOTBETCTBYylOLWEMY TpebyemomMy napameTtpy, npu
3TOM 0TOOPAa3nTCs Tekyllee 3HaYeHne napameTpa;

- ANS U3MEHEHVs napameTpa BOWTU B NOAMYHKT MEHIO U HabpaTb HOBOE 3HayeHune
napameTpa;

- NepenTu K NoanyHKTy End un BbIATN C COXpaHEHWEM N3MEHEHW.

2.4.8 HacTpoiika NnoporoBbIX 3Ha4eHMI NapamMeTPoB, rMcCTepe3ncoB

B nyHkTte MeHwo LEv. ycTaHaBnuBalTCA MOPOroBble 3HA4YeHUs napameTpoB. Ha
OCHOBE HACTPOEHHbLIX MOPOroBbIX 3HAYEHUI dopmupyetca  6anT  cocTOsIHUSA
npeobpasoBaTens, a WMEHHO MpU OOCTUXKEHMM NapameTpoM 3aJaHHOro MOPOroBOro
3Ha4YeHUs1 yCTaHaBMNMBaeTCs COOTBETCTBYOLLEe cobbiTe B GaliTe COCTOSHUS.

Bant cocTtosHust nepepaeTca npeobpasoBartenieM B NIMHUIO CBA3M, NPUHUMAETCH U
aHanuanpyeTcs  ApyrMMy yCTpOWCTBamu: GriokamMyM KOMMYyTauuu, MUTaHWUSI-KOMMYTauuu
Tuna BK, BIK, cBeToBbIMK, 3BYKOBbIMU CUrHanmusaTopamu tuna BC, MHOrokaHanbHbIMU
curHanm3datopamm  Tuna MC-K, BC-K, «kotopble no akty BO3HVMKHOBEHWUS UNn
CyLLeCcTBOBaHMS (yCTaHOBKM) COObITUA, B COOTBETCTBUM C COOCTBEHHBLIMW HACTPOMKaMu
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OCYLLECTBAAIOT KOMMYTaUMO Lenen WCMONHUTENbHbIX YCTPOWCTB, BKIOYEHWE UMK
BbIKIOYEHNE CBETOBOM U/MNW 3BYKOBOW CUMrHanm3aumm.

Mpeobpasosatens obecneuynBaeT HACTPOMKY A0 BOCbMW MOPOroBbIX 3HAYEHWUM
napameTpoB (CobbiTuin). [na Kax4oro MOpPOroBOro 3HaYeHUst MOryT ObiTb HACTPOEHbI:
KOHTPOMMpYeMbI nNapameTp, ANsS KOTOPOro 3ajaeTcs MOopor, BenuyMHa rnopora wu
HanpasrneHue cpabaTtbiBaHus.

B 3aBucumocTu oT HanpaeneHuns cpabaTbiBaHWs, NMOPOroBOE 3Ha4YeHUe napameTpa
MOXeT ObITb HMXHUM MOPOrom, u cpabaTtbiBaHue (ycTaHoBKa cobbiTs) npousongeTt npu
NMOHWXEHUW 3HAYEHUs NapamMeTpa HVXe NoporoBoro, Ny NOPOroBoe 3HayYeHne napameTpa
MOXeT ObITb BEPXHUM MOPOrom, 1 cpabaTtbiBaHWe NPOU3OVAET NPU NPEBLILLEHUN 3HAYEHNS
napameTpa BbllLle NOPOroBoro.

[na HacTpoWku, NpocMoOTpa NOPOroBbIX 3HAYeHU HeoBXOAMMO B COOTBETCTBUM C
241,244

- BONTW B MEHI0 HAacTpOWkn npeobpasosaTens;

- nponuctaTb M BbIGpaTb NYHKT MeHio Lev. (ypoBeHb-nopor). [pu atom Ha Tabno
0TOOpas3ATCA TeKylue HaCTOMKM MEepBOro NMOpPOroBOro 3HayeHusi (oTobpaxkaetcsi HoMep,
napameTp, HanpasneHue cpabaTbiBaHWS, BENWYMHA);

Mpumeyanne - Ecnu BmecTo napameTtpa oTobpaxaetrca «--» (gBa Tupe), TO
noporoBoe 3HayeHve He 3a4aHo.

- KpPaTKOBPEMEHHbIM HaXaTuem npaBon (MeBoW, NpuM HeobXxoQMMOCTM) KHOMKK
BblbpaTb HOMep TpebyeMoro noporosoro 3HayeHus. Mpu aTom Ha Tabno oTobpasaTcsa ero
TeKyLLne HacTPONKY;

- ONA W3MEHEHWs ANUTENbHbIM HaXaTWeM Ha NpaByld KHOMKY BOWTU B PEXUM
HaCTPOWKKN, NPM 3TOM 3amuraeT ob6o3HaYeHne TeKyLlero napameTpa, AN KOToporo 3afaH
nopor (0603Ha4YeHe napaMeTpoB B COOTBETCTBUMN C Tabnvuen 4);

- AnVTenbHbIM HaxaTueM Ha npasyl (NeBylo, NpuM HeobXoaAMMOCTHU) KHOMKY
yCcTaHOBUTb 0603Ha4yeHVe napameTpa, AN KOTOporo TpebyeTcsd 3agaTte MOPOr UMM «--»
(aBa Tvpe), ecnv NOPOroBoe 3HaveHne ¢ TeKYLLMM HOMEPOM UCMoNb30BaTbCA He ByaeT;

- KpaTKOBPEMEHHBLIM HaXaTueM Ha NpaByLo KHOMKY NepenTun K BbIOopy HanpaBneHns
cpabaTbiBaHus, MPY 9TOM 3amuraeT 0603Ha4YeHNEe HUXKHETO U BEPXHEro Nopora;

- ANUTENbHBIM  HaXaTueM Ha MpaByl MMM MEBY KHOMKY BbibpaTb HanpaBneHune
cpabatbiBaHus: «_» (HKHEe Tpe) AN HWKHero nopora, « » (BepxHee Tupe) Ans
BEPXHEro nopora;

- KpaTKOBPEMEHHbIM Ha)KaTMeM Ha MpaByl KHOMKY NEpenTn K BBOAY BEIUYUHbI
NOpPOroBoro 3Ha4YeHWs NapameTpa;

- HabpaTb 1 BBECTW BENUYMHY MOPOrOBOr0 3HAYEHNS NapameTpa;

- nponucTatk A0 NyHKTa End u BeINTU € coOXpaHeHneM napamMeTpa.

Ona obecneyeHns ycTonumBoi paboTbl cucTem aBToMaTuku, obecneyeHns
aBTOMaTWM4eCcKoro perynupoBaHusi napameTpoB cpedbl npeobpas3oBaTenb MMeeT
HacTpavBaeMble 3Ha4YeHNsi TMCTepe3ncoB cpabaTbiBaHWS.

B nyHkte meHw GiSt ycTaHaBnMBalTCA TMCTEPE3NChbl MOPOroBbIX 3HAYEHWUNA
napameTpoB. [1nis ructepesnca Kaxgoro napamerpa CoOOTBETCTBYET MOAMNYHKT (CM. Tabnu-
uy 5).

McTepesnc — BenuuMHa OTKNOHEHUs NapameTpa OT MOPOroBOro 3HayeHus B
CTOPOHY YBENUYEHUst AN HWKHEro nopora M B CTOPOHY YMEHbLUEHWs ANS BepXHEero
nopora, B npegenax kotoporo He bygeT nponcxogntb cOPOC YCTaHOBMEHHOIO COObITUSA 1
BO3BpaT K MOPOroBOMY 3Ha4YeHMWIO NapameTpa He BbI30BET NMOBTOPHOrO cpabaTtbiBaHus.

3HauveHne rucTepesnca pacnpocTpaHAeTCs Ha BCE YCTaHOBIEHHbIE MOPOroBble
3HayeHus napameTpa.
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[ns npocmoTpa, HacTpoWiku rMcTepeanca napameTpa HeobXoaMMO B COOTBETCTBUM
c24.1,24.4:

- BOWTU B MEHIO HACTPOIKM npeobpa3oBaTens;

- nponucTaTb 1 BbibpaTb NYHKT MeHo GiSt (rmctepesuc);

- nNpornucTaTtb OO NOAMYyHKTa MEHK, COOTBETCTByoLEero Tpebyemomy rucrtepesncy
napameTpa (Ha Tabno otobpa3nTcs Tekylee 3HaYeHue rmcrepesuca);

- ANA U3MEHEHUs! ONUTENbHBIM HaXaTUEM Ha NPaBy KHOMKY BOWTU B PEXUM
pefakTpoBaHusa ructepesnca 1 HabpaTb HOBOE 3HayYeHne rmcTepesnca;

- nponucTatk Ao NyHKkTa End u BbINTU ¢ coxpaHeHneM napamMeTpa.

Mpumeyanne - EguHWUBI M3MEPEHWA NOPOroBbIX 3HAYEHWW W ructepesuca
COOTBETCTBYIOT €AMHULAM U3MepEHU napameTpa (cM. Tabnuuy 4).

2.4.9 NpocMoTp AaHHbIX AaTYUKOB TeMnepaTypbl

B nyHkTe meHO nt® copepxaTcs 3Ha4YeHUs TeMnepaTtyp, U3MEPEHHbIE KaXabIM
YyCTaHOBMNEHHbIM Ha npeobpa3oBaTtene AaT4MKOM TemnepaTtypbl (@aHanoruyHbli MNOANYHKT
copepxutca B nyHkTe HOLD meHto 6bicTporo goctyna).

B nyHkte wmeH0 ht° copepxaTcs BbICOTbl YCTAHOBKW, MO3NLMM  OATYUKOB
Temnepatypbl (PacCTOsIHUA OT HWKHEW TOPLEBOW MOBEPXHOCTM Harnpaensiowen [o
JaTyuka), ycTaHOBMNEHHbIE NMPU N3roTOBNEHNN NpeobpasoBaTens.

Ons npocmoTpa WM3MEPEHHOro 3HayeHusl TemnepaTypbl UNKM Mo3vLMK faTyvka
Temnepatypbl Heo6xoanmo B cooTBeTCcTBUM C 2.4.1, 2.4.4:

- BOWTU B MEHIO HACTPOWKM Npeobpa3oBaTens;

- nponuctaTb 1 BbIGpaTh MNyHKT MeHo nt® nnu ht® (Ha Tabno oTobpasaTcst Homep 1
JaHHble NEepBOro AaTynka TemnepaTypsbl);

- nponuctaTb A0 Tpebyemoro gatuMka TemnepaTypbl (Ha Tabno otobpasarcs
3HaYeHNs TemnepaTypbl UK NO3MLUMSA BbIBPAHHOTO AaTyumka);

- nponucTaTb o nyHkTa End v BbINTWN.

BHUMAHMUE! N3meHeHMe No3vLui JaTYMKOB TeMNepaTypbl He AONYCKaeTCA.

2.4.10 HacTtpomka cnucka oTtoGpa)kaeMbiX napamMeTpoB

MyHKkT MeHo rEAd obecneunBaeT HACTpOWKy Cnvcka napaMeTpoB, KoTopble OyayT
nepenaBaTtbCsi N0 3anpocy 1 otobpaxaTtbcs B npnbopax tnna MC-K, BC-K.

MyHkt rEAd copepXvT noanyHKTbl, COOTBETCTBYHOLLME BCEM OTODOpakaembiM
napameTtpam (cMm. Tabnuuy 4). MNMapameTpbl, ANs KOTOPbIX B COOTBETCTBYHOLLEM MOAMNYHKTE
yctaHoBneHo YES, nepepatotca npeobpasoBaTenem no 3anpocy u oTtobpaxaroTcs, a
napameTpbl, 4N9 KOTOPbIX YCTaHOBIEHO NO, HE NepeaatrTcs U He oTobpaxaroTes.

[ns npocmoTtpa, U3MeHeHMs cnmucka napameTpoB Heob6XoAMMO B COOTBETCTBUM C
2.4.1,2.4.4:

- BOWTU B MEHIO HACTPOKKM Npeobpa3oBaTens;

- nponucTaTtb M BbIbpaTb NYHKT MeHto rEAd;

- nponucTatb OO MOAMYHKTA, COOTBETCTBylowero TtpebyemoMy napameTpy
(oTOGpa3snTCcs TekyLasa HacTpovika OTOOpaXKeHNst napaMeTpa);

- ONS U3BMEHEHWNs1 HACTPOWKM ANUTENbHBIM HaXaTMeM Ha MpaByl KHOMKY BOWTU B
pexXvM pefakTMpoBaHus, MpyY 3TOM 3HaveHue Tekylen Hactpovikn (YES unm no) HavHeT
MuraThb;

- ONUTENbHBbIM HaxaTWeM Ha NpaByld WU NEBYH KHOMKY W3MEHWUTb 3Ha4YeHue
HacTpoviku Ha YES, ecnvu napameTp Hago nepefjaBaTb, oTtobpaxaTb, WM no, ecnu
napameTp nepefasaTb, 0TobpaxaTtb He Hado;

- KpaTKOBPEMEHHbIM HaXaTWeM Ha MpaByl KHOMKY BbIATU U3 pexuMma
pefakTMpoBaHus;
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- NponncTaTtb OO0 NyHKTa End u BbInTY, COoXxpaHus, npu Heo6X0aUMOCTH, N3MEHEHNSI.

2.4.11 Hactponka (HOCTMpPOBKA), U3MEeHeHue pPeXUMOB paboTbl, coxpaHeHue
KOHdurypauum npeobpasoBarensi

HacTpoika (ocTupoBka), U3MeHeHne pexvMoB paboTbl, COXpaHeHUEe HacTpoek
npeobpasoBatensa obecneunBaloTcsa nyHktom CAL., nyTeM BBOAa COOTBETCTBYHOLLMX
KOMaHA.

Mopsagok HacTponkK (FOCTUPOBKM) C MPUMEHEHMEM COOTBETCTBYHOLLMX KoMaHAa: CO1,
C02 npuBepeH B npunoxexuun .

CyLLecTBYIOT Takke criegyloLime kKomaHabi:

C200 — oTkNOYEHNE peXnMa IMynALmm.

C201 — BKkNIOYEHME PEXMMA IMYTIALUM.

C222 — BoccTaHOBMNEHUE COXpaHEHHBIX HAaCTpoekK (koHdurypaumm) npeobpasoBaTens.

C223 — coxpaHeHWe KoHurypauumn npeobpasoparensi.

Mopsimok paboTel B pexvMe amynsumm npuseneH B 2.4.13.

CoxpaHeHne HacTpoek npeobpas3oBaTens  Mo3BonsieT ObICTPO BEPHYTbCA K
COXpPaHEHHOM KOHUrypaumMm npu HECAHKLUVUOHUPOBAHHBLIX M3MEHEHUsIX HacTpoek. [pu
COXpaHeHnn KOHGUrypaumm HacTpoeK, BCE HACTPOWKM npeobpasoBaTens CoOXpaHAKTCH B
oTAenbHy 06nacTb NaMsTU MOAYNS 3NEKTPOHHOrO. Mpu BOCCTaHOBNEHWM KOHGUrypaLmm,
BCE HACTPOWKW, COENaHHble MO3XKe, 3aMEeHSIITCS COXpaHeHHbIMKW paHee. CoxpaHuTb
KOHMUIypaLmo HACTPOEK MOXHO TONbKO OAWH pas.

MpumeyaHne - Tlpu HEOOXOOUMOCTM MOXHO W3MEHWUTb PaHee COXPaHEHHYIO
KOHpUrypaumio, Ans 3Toro HeobxoanmMo obpaTUTLCS Ha NPeanpUATUE-U3rOTOBUTENb.

[nsa Habopa komaHabl Heobxoanmo B cooTBeTCTBUM C 2.4.1, 2.4.4:

- BOWTU B MEHIO HACTPOMNKM npeobpasoBaTens;

- nponucTatb M BbibpaTb NyHKT MeHio CAL. (oTobGpasuTca 3anpoc BBOAa HOMepa
komaHgsl (C 90)).

- HabpaTb HOMep KOMaHAbl, NMpuM 3TOM nosBuTCSA 3anpoc: SAV? (BBectTu -
coxpaHuTb?). [nuTenbHOoe HaxaTue Ha npaByld KHOMKY OCYLUECTBMSiIET nepexon K
BbINOMHEHNIO KOMaHAbI, NPV 3TOM Ha Tabno nocnegoBaTenbHO 0TobpassTca coobLleHns —
YES, SAVE (na, BBeAeHO — coxpaHeHo). KpaTkoBpeMeHHOe HaxaTue Wnu OTCyTCTBUE
HaXaTus Ha MpaByld KHOMKY OCywlecTBnsieT Bbixod u3 nyHkta CAL. 6e3 BbINONHeHMs
KOMaHzbl, Mpy 3TOM Ha Tabno otobpa3anTtcsa coobLueHne — No (BbINONHEHNS He ObIno).

Mpumevanve - Ecnn nocne YES He nocnepoBano noatBepxgeHne SAVE, T0
KOMaHaa He Gbina BbINOSIHEHA.

2.4.12 Hactpouka agpeca, npocMoTp MHOPMALIMOHHbIX NMapamMeTpoB

HacTpoiika apgpeca, npocMoTp WMHGOPMaLMOHHbLIX NapameTpoB obecneunBaeTcs
NyHKTOM MeHto inFO.

B nyHKTe copepxatcsa crnegyloLlme noanyHKTbI:

Er — conepxuT koa owmnbkm npeobpasoBaTens.

Ad — cogepxuT agpec yCTponCTBa.

Pn - copgepXuT NOpPSAKOBbIN HOMEP BepcuMM MporpamMmbl  KOHTponnepa
npeobpasoBaTensi.

Iins pa6oTbl no npotokony « CEHC» kaxaoe ycTponCcTBO MMEET afpec.

Mpeobpa3zoBaTtento MOXHO NpucBonTb agpec oT 1 go 254. Agpec npeobpasoBaTens
OOMKeH ObITb YHMKaNbHbIM, T.€. Y NPMOOPOB, MOAKMHOYEHHbLIX K OAHOW MMHUWA NUTaHWSA-
CBS131, HE [OOMKHO ObITb OMHAKOBbLIX aApPECOoB.

Mpu paboTe C NOpPOroBbIMK 3HAYEHUAMK NMapaMeTpoB NpeobpasoBaTenb BblAaeT B
NMHMO 6alT COCTOSIHMSA, ECINM TONBKO €ro aApec HaxoauTcs B Npeaenax ot 1 go 127.

Mpumeyanne - HekoTopble  GROKM  KOMMyTauuu,  MUTaHUS-KOMMYyTaUMK
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noaaepxueatT paboty ¢ 6anToM cocTosiHMS npeobpasoBaTternsi, ecnu ToNbko aapec
npeobpasoBaTtens HaxoguTcs B npegenax ot 1 go 31.

[na npocmoTpa, sMeHeHns agpeca HeobxoamMmo B cooTBeTcTBUM € 2.4.1, 2.4.4:

- BOWTU B MEHIO HACTPOIKM Npeobpa3oBaTens;

- nponucTaTb 1 BbibpaTb NYHKT MeH0 inFo;

- mponuctatb Ao noanyHkta Ad, npy 3atom Ha Tabno oTobpasuTcs Tekyluee
3HayeHue agpeca;

- ONs  U3MEeHeHusi BotM B noanyHkt Ad wu HabpaTb HOBbIM agpec
npeobpasoBaTens;

- nponucTaTtb 40 NyHKTa End u BbINTW, COXpaHmB, Npy HEO6X0OMMOCTH, HOBbIV agpec.

Ecnu appec npeobpasoBaTens HeW3BeCTEH, TO ANA BXOAa B PEXUM HACTPOWKW
MOXeT ObITb mcrnonb3oBaH agpec 0. MNpu aTOM Bce ocTanbHble NpUBOpPLI, UMEtoLMe
agpeca, OOIMKHbI ObITb OTKIMIOYEHbI OT JIMHUKN MUTaHWUSI-CBA3M.

BHUMAHUE! Bxop B pexum HacTpouku ¢ agpecom 0 uenecoo6GpasHo
Mcnonb3oBaTb TONbLKO ANsl NPOCMOTpPa MNapamMeTpoB, MHaye OLWMOOYHO MOXHO
M3MEHUTb NapamMeTpbl HECKOMbKUX YCTPOMUCTB.

MpocmoTp koga OLWMBKM M HOMepa BEPCUM NPOrpamMMbl KOHTpOIiepa NPon3BoAMTCA
aHanormyHo NpocMoTpy agpeca, BbIGOPOM COOTBETCTBYHOLUMX NMOANYHKTOB MEHHO.

2.4.13 PaboTta B pexume amynsumm

B pexume amynaumyM NpoOUCXOAMUT OCTaHOBKa npouecca W3MepeHun, 3HayYeHus
n3mMepseMblX napaMeTpoB ukcupytoTca. [lpu aToM  (byHKUMSA pacyeTa ocTanbHbIX
napameTpoB COXpaHsieTcs. ViamepsieMbiM napameTpaM MOXHO 3afaBaTb Ntobble 3HaYeHus,
Habnogas npu 9TOM 3a U3MEHEHUEM BbIXOOHbIX AaHHbIX. M3MEHATb MOXHO TOMbKO
n3mMepsieMble napameTpbl: YPOBEHb XMAOKOCTU, TeMMepaTypbl 4aTYMKOB TeMnepaTypbl.

Bxopn B pexvm amynsiLmmn ocyLlecTBnsieTca BBoAoM koMaHabl C201 B COOTBETCTBMU
c24.11.

VilsmMeHeHe n3mepsieMoro napameTpa B pexume 3MynsuuuM OCYLLEeCTBNSETCS B
cooTBeTcTBUM C 2.4.1, 2.4.3 cnegyowmm o6pasom:

- BOWTU B MeHI0 BbicTporo goctyna USEr;

- nponucTaTtb 1 BblibpaTb NYHKT MeHo SEt.u;

- nponucTatb A0 MOAMYHKTa, COOTBETCTBYIOLLEro WU3MeHSeMOMy napameTpy, npu
3TOM Ha Tabno oTobpasnTCcsa Tekyllee 3Ha4YeHne napameTpa;

- AN N3SMEHEHVS1 BOWTU B NOAMYHKT U HabpaTb HOBOE 3HaYeHne napameTpa;

- mponuctaTb A0 nNyHKTa End w BbIATW, COXpaHMB Mpu HEOGXOAMMOCTW HOBOE
3HayYeHne napameTpa.

Bbixog ©3 pexuma amynsauum  ocyulecTenseTcs BBOAOM komaHabl C200 B
cooTBeTCcTBUM € 2.4.11 nnn asTomatudeckm yepes 10 MUHYT nocne Bxoaa.

Pexum AMYNSALMM  MOXHO WCMONb3oBaTb ANsi NpoBepku paboTbl  Orokos
KOMMYyTauuu, NUTaHUSA-KOMMyTaLuK, CBETOBbIX, 3BYKOBbIX CUrHanNn3aTopos,
MHOroKaHanbHbIX CUrHanM3aToOpoOB M UCMOSIHUTESbHBbIX MEXaHWU3MOB aBTOMAaTWMKU MO
COObLITMAM  (BOCTWXKEHWMIO MOPOrOBbIX 3HAYEHUW MapaMeTpoB), a Takke MPOBEPKU
nNpaBuNbLHOCTU pacyeToB MNapamMeTpoB, MNyTeM 3adaHus U3MepseMbiM napameTpam
COOTBETCTBYIOLUNX 3HAYEHUNA.

2.4.14 NMopspok paboTbl ¢ BapuaHTOM ucnonHeHuss Modbus

MpeobpasoBatens BapuaHTa wucnonHeHns Modbus AONOMHUTENBHO UMeeT
crnepylolmMe napameTpbl Ans HacTpoiku paboTbl no npoTtokony Modbus: ckopocTb
nepefayvn AaHHbIX, PEXMM KOHTPONS YEeTHOCTU U KONMYECTBO CTOMOBbLIX 6GMTOB npu
nepegaye AaHHbIX, agpec npeobpasoBaTens B cetn Modbus.
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Mepen BkntoyeHnem npeobpasosatens B nuHuto Modbus, ons kKoppekTHoW paboThbl
no nocrnegoBaTeflbHOMY KaHany CBsi3W, Heobxogumo 3abnaroBpeMeHHO HacTpoWTb
yKasaHHble Bbille napameTpbl.

[na HacTpoviku npeobpas3oBaTens B MPOCTENLLEM Clydae MOXET UCMOoMb30BaTbCA
nepcoHarnbHbIN KOMMbIOTEP ¢ MHTepdencom RS-485. MNpu aToM Ha KOMMNbIOTEPE OOIMKHA
ObITb yCTaHOBMeHa kakas-nmbo nporpamma, nossonstolias opMuposaTtb U Nepeaasatb
AaHHble no npotokony Modbus RTU. HacTtpoviky ocylecTBnsiTe B COOTBETCTBUM C
AokymeHToM: «Peanu3aumsa npotokona Modbus B yctponctsax CEHC».

CkopocTb nepefayun AaHHbIX, PEXMM KOHTPOMS YETHOCTU U KONMYECTBO CTOMOBbIX
6uToB y npeobpasoBaTens AOMKHbI ObITb BbICTABNEHbLI TAKUMU Xe, Kak U B KaHane CBA3M,
B KOTOPOM MpeanonaraeTcs Ucnonb3oBaTb NpeobpasoBaTers.

Agpec Modbus y npeobpasosaTens BblGupaeTcs U3 YMcna He 3aHATbIX adpecos,
npn 3TOM OH AOIKeH oTBevaTb TpeboBaHuam npotokona Modbus, To ecTb nexaTb B
ananasoHe oT 1 go 247.

M3HavanbHbIe (3aBOACKME) HACTPoOWku npeobpasoBaTens:

- CKOpOCTb nepegayn aaHHbix — 19200 6ut/c;

- pexum paboTbl — 6e3 KOHTpons YETHOCTU C O4HWMM CTOMOBbLIM 6uToM (8N1);

- agpec Modbus — 1.

B cnyuyae cbosi HacTpoek, unu npu ytpate nHopmMaumm o HUX, ecnv 06patTuTbes K
npeobpasoBaTento He MpeACTaBnseTcd  BO3MOXHbIM, Heobxogumo  cbpocuTb
KoHdMrypaumio npeobpasoBaTens K u3Ha4yanbHON (3aBOACKOW).

Cbpoc HacTpoek K 3aBOACKMM OCYLLECTBASIETCA MepeBOAOM nepeknioyaTens
«COpoCc» M3 MNOMOXEHUSA «BbIKMIOYEHO» B MOMIOXEHUE «BKMOYEHO». [lepekntoyartens
«Cbpoc» HaxoguTcsa Ha nnaTte obpaboTke curHanos. lNMocne cbpoca, npeobpasosaTenb
BCerga nepexoanTt B M3BECTHYH (3aBoAcKyto) koHdurypauuto: 19200 6ut/c, 8N1, agpec
Modbus - 1.

3aTeM MOXHO MOBTOPHO HAacTpouTb nNpeobpasosaTtenb Ha HEO6XoAMMbIE NapameTpsbl
KaHana cea3u. Ecnu nepesecTn nepekntoyartens «COpoc» U3 MONOXEHNUS «BKIHOYEHO» B
NOMNOXeHMe «BbIKMIOYEHO», TO OyaeT BOCCTaHOBNEHa MOCredHss Monb3oBaTenbekas
KOH(Urypaums, T.e. Te 3Ha4eHUs, KOTopble Nonb3oBaTenb 3agaBan BO BPeMsi NocrneaHen
HaCTPOWKM.

Ona sawuTbl BCEX HACTPOEYHbIX NapamMeTpoB npeobpasoBaTentb BapuaHTa
ucnonHeHusa Modbus nveet nepekntovaTens «3awwmTa.

Ecnu nepekniovatens «3awmta» HaxoouTCst B MOMOXEHUN  «BKMOYEHO», TO
3anpeluaeTcs M3MeHeHne BCcex HacTpoek npeobpasoBaTtens kak no npotokony Modbus,
Tak u no nportokony CEHC, komaHObl M3MeHeHuss HacTpoek npeobpasoBaTenem He
BbIMOMHATCA.

Ecnn nepekniovatens «3awpra» HaxoOUTCS B MOMOXEHUN «BbLIKITHOYEHO», TO
M3MEeHeHMe HacTPOEK paspeLleHo.

Kapta peructpoB napameTpoB mnpeobpasoBaTens, peanu3oBaHHble KOMaHAbl
ModBus, BbinonHeHne koMaHa KanubpoBOK M Apyrie BO3MOXHOCTM NoApOBHO onucaHbl B
nokymeHTe: «Peanusauns npotokona Modbus B yctponctsax « CEHC».

3 TEXHUWYECKOE OBCIJTYXXUBAHUE

3.1 TexHnyeckoe 0OGCHyXUBaHWE 3aKkmioyaeTcd B MPOBEAEHUN NPOUIaKTUYECKNX
paboT n noBepku. TexHnyeckoe obGCnyxMBaHME NPOU3BOAUTCS C Uenbi obecneyeHus
paboTOCNOCOBHOCTN U COXPaHEHUsT IKCMyaTauMOHHBIX U TEXHUYECKUX XapaKTepUCTUK
YyCTPOWCTBA, B TOM 4ucrnie obecneumsaroLmx ero B3pbiBo6e30nacHOCTb, B TEYEHNE BCErO
CpoKa aKcnnyaTaumu.

3.2 Bo BpeMs BbINOMHEHUS paboT No TexXHUYeckoMy obcnyXuMBaHUO HeOOGXoaAMMO
BbINOMHATbL YKa3aHusl, NpuBeaAeHHbIe B 2.1.
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3.3 NpodumnakTnyeckme paboTbl BKIOYAIOT:

- OcMOTp 1 MpoBepky BHellHero Buaa. MpoBepsieTcs OTCYTCTBME MeXaHUYeCKuUX
NOBPEXAEHUA, LIeNOCTHOCTb MapKMPOBKM, MNPOYHOCTL Kpenexa COCTaBHbIX 4YacTen
npeobpasoBaTens, Hanuune 3arpsA3HeHNin NMOBEpPXHOCTen npeobpasoBaTens U MNOTHbIX
OTMOXEHWI Ha MonnaBKax.

Mpumevanue - Mpn HanMuuK 3arpsA3HEHWn OCYLLECTBMASETCA OYUCTKA C MOMOLLbIO
YNCTON BETOLLM, CMOYEHHOMN CIMPTOM MM MOKOLLMM PacTBOPOM.

- MNpoBepky ycTaHOBkM npeobpasoBatens. [Mpu 3TOM nNpoBepsieTCA NPOYHOCTb,
repMeTUYHOCTb KpenneHus.

- NpoBepKy HagexHOCTU nogknioyeHns npeobpasosatens. [pn aToM nNposepsieTcs
HaAéXHOCTb KPEMMEeHWUs WU COeANHNTENbHOrO Kabens B KNeMMHbIX 3aXUMax, OTCYyTCTBME
06pbIBOB MW MOBPEXAEHWNIN N30NALUN COEANHUTENBHOrO Kabens, COCTOSIHWE YNIIOTHEHNS
kabensa B KabenbHOM BBOAE, OTCyTCTBME OOpbIBA WM MNOBPEXAEHWS 3a3eMMsioLLiero
npoBoAa, COCTOSIHNE 3aXMMOB 3a3eMieHus (3asemnsolime 60nTbl, ranku AOIMKHbI BbiTh
3aTAHYTbI, HA HUX HE JOIMKHO ObITb PXKaBYUHbI).

- NpoBepky HacTpoek npeobpasoBaTens n ero paborocnocobHocTu. Mpu npoBepke
paboTocnocobGHOCTN BKNOYaAETCA NuTaHue npeobpas3oBaTens, CHMMAaKTCA MokasaHus
n3MmepseMbIx napaMmeTpoB. Bce nokasaHmsa AOMmMKHbI HAXOAUTLCHA B Npedenax AnanasoHoB
N3MEepEeHUI, AOMKHbI OTCYTCTBOBATbL COOOLLEHNSA 06 oLumnbkax.

MpodumnakTuyeckme paboTbl AOMKHbLI OCYLLECTBNATLCA HE pexe OJHOro pasa B roj
B CPOKW, yCTaHaBMMBaeMble B 3aBUCKMOCTMN OT YCMOBUIA IKCMnyaTauuu.

3.4 NoBepka npeobpasoBaTenen ocyLecTBnseTcs no meToauke
«MpeobpasoBaTtens  MarHuWTHbIM  nonnasBkoBbln — «[MIM».  MeToguka  noBepkw.
CEHC.421411.001MIM». TMoBepka ocyLlecTBNSETCS C NEPUOAMNYHOCTLIO, YKa3aHHOM B
MeTOAMKE MOBEPKU.

[ns npoBegeHus noBepkn Heobx0AUMO YCTaHOBUTb B COOTBETCTBUM C 2.4.6
3HavyeHMss MompaBoK: OTCTyn OT AHa pesepByapa dO M rnmybuHa MOrpyxeHus nonnaska
ypoBHS d1 paBHbIMW HYIO UKW BO BPEMS NMOBEPKU KOPPEKTUPOBAaTb NokasaHus npeobpa-
3oBaTens, OTHUMaTb CyMMy 3Ha4eHUl AaHHbIX NONPaBOK OT 3HAYEHWUS U3MEPEHHOro Mnpe-
obpasoBaTenem YpoBHS.

B cnyyae HeygoBneTBOpMTENbHbLIX pe3ynbTaToB MOBEpkM npeobpasosaTenu
OOMXHbI ObITb OTNPaBNEHbI ANA HACTPONKM (IOCTUPOBKW) Ha NPeanpusTUe-U3roToBUTENb.

MpumeyaHne — HacTponka (H0CTMpPOBKa) MOXET BbIMOMHATLCA Ha JKchnyaTauumn no
MEeTOoAMKE, N3MNOXEHHOW B NpunoxeHun L.

4 TEKYLLMA PEMOHT U3OENUA

4.1 PeMoHT npeobpasoBaTtenein NpoM3BOANTCSA Ha NpeanpuUaTUN-U3roToBUTENe.

4.2 PeMOHT npeobpa3oBaTenen, 3aknioyaloLWwmnincs B 3aMeHe BbllLeALunX U3 CTpos
Aetaneu, y3nos, MOXeT NPON3BOANTLCS OpraHU3aumen, MeloLLen paspeLleHne Ha PeMOHT
B3pblBO3aLMILEHHOrO  0bOpyAoOBaHUsi, C  MCMOMb30BaHWEM  3anacHbIX  YacTew,
nocTaBsnsiemMbIxX NpeanpuaTMEM-U3roToBUTENEM.

4.3 Bo Bpems BbINOMHEHUs paboT no TeKywemy peMOHTY HeOOXOAMMO BbIMOMHATH
yKkasaHus, npusefeHHble B 2.1.

4.4 MNocne pemoHTa npeobpasoBaTenb AOMKeH ObiTb MoBepeH. lMepen noBepkow
aonyckaeTcs, npuv HeobxoanMocTH, npou3BoanTb HaCTpOWKy (rocTUpOBKY)
npeobpasoBaTens B COOTBETCTBUM C npunoxeHuem [.

5 TPAHCNOPTUPOBAHUE U XPAHEHUE

5.1 YcnoBua TpaHCNOPTMPOBAHUS U XpaHeHUst OOmkHbl cooTBeTcTBoBaTh [OCT
15150 npu TemnepaType okpyxatoLiero sosgyxa ot MuHyc 50°C go 50°C.
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5.2 YcnoBust TpaHCNOPTUPOBAHUSI B 4YaCTW BO3LENCTBUSI KNUMAaTUYECKMX (hakTopoB
OOMXHbI cooTBeTcTBOBaThL ycrnosuio 5 (OXK4) no MOCT 15150, B yacTu BO3OENCTBUS
MexaHunyecknx gaktopoB — ycnosuto C no FOCT P 51908.

5.3 YcnoBusi xpaHeHus B HepacnakoBaHHOM Buae — 5 (OXK4) no OCT 15150.
YcnoBus xpaHeHus B pacnakoBaHHom Buae — | (1) no FOCT 15150.

HasHayeHHbIV CpoK xpaHeHus — 15 neT (BknoYaeTcs B CPOK CNyXObl).

6 YTUNU3ALUA

6.1 YTnusaumio Heob6xoaMmMo MPOBOAUTL B COOTBETCTBUM C 3aKOHOAATENbCTBOM
cTpaH TaMoXXeHHOro cok3a Mo MHCTPYKLMUN SKCyaTUpYIOLLE opraHn3aumm.
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MpunoxeHne A
(cnpaBoyHoe)
CcbINoYHble HOPMaTUBHbIE AOKYMEHTbI

A.1 lNepedeHb HOpMaTUBHbIX OOKYMEHTOB, Ha KOTOpPbl€ AaHbl CCbIJTIKM B HAaCTOALLEM

pYKOBOZCTBE MO 3KCMnyaTaumu, npuseneH B Tadnuue A.1

Tabnuua A.1
Howmep pasgena,
O60o3HaveHne JOKYMEHTa, Ha KOTOpPbIA AaHa ccbinka roApasaena,
nyHKTa, B
KOTOpPOM AaHa
ceblrika
FOCT 12.2.007.0-75 Cuctema craHgapToB 06esonacHocTu Tpyada. 211

M3genusa anektpoTexHnyeckne. Obwmne TpeboBaHnsa 6e3onacHoCTU.

OCT 6111-52 Pe3bba koHu4eckasa AworiMoBas ¢ yrnom npodpuns 60

B.3 (tabnuua

(ko IP)

rpagycos B.3)
FOCT 6357-81 OcHOBHble HOpMbl B3aMmo3ameHsieMocTU. Pe3bba B.3 (tabnuua
TpyOHas umnuHgpuyeckas B.3)
FOCT 7502-98 PyneTkn nameputenbHble meTannuyeckne. TexHunye- | [O.1 (tabnuua
CKue ycrnosus O.1)
[FOCT P 8.595-2004 Macca HedhTn u HedTenpoaykToB. Obwme Tpe- 155
©0BaHMsA K METOAUKAM BbINOSIHEHUS N3MEPEHUI "
FOCT 12997-84 Vagenus I'CI1. O6Wwne TeXHNYECKNE YCIoBus. 1.2.12
FOCT 12815-80 ®naHubl apMaTypbl, COEAMHUTENBHBIX YacTen u Tpy-
6onposogos Ha Py ot 0,1 no 20,0 MIMa (ot 1 go 200 krc/cm kB.). Tu- B2
nel. MpucoeguHUTENbHBIE pa3Mepbl M pa3mepbl YMNOTHUTEMbHbIX )
NnoBEpPXHOCTEN

1.2.11,1.6.1,
[OCT 14254-2015 CteneHun 3awiuTbl, obecrneynsaemblie 06o0no4kamm 183 241

(Tabnuua 3)

FOCT 15150-69 MawwwuHbl, npnbopbl 1 Apyrne TEXHUYECKUE U3Lenus.
McrnonHeHnss aAna pasnuuyHbliX KnumaTuyecknx painoHoB. KaTteropwuu,

uuna, pasmepbl n obuue TexHu4eckme TpeGOBaHMﬂ
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YCroBuSA 3Kcnnyartauuu, XpaHeHus U TPaHCMNopTUPOBaHUA B 4acTu 114,51-53
BO34€EVCTBMSA KITMMATUYECKMX PaKTOPOB BHELUHEN cpeapbl.

FOCT 28656-90 a3bl yrneBOAOPOAHbIE CXMXKEHHble. PacyeTHbIn 155 156
MeTo[ onpeaeneHnsa NNOTHOCTU U AaBNeHUa HacbILWEeHHbIX NapoB e
FOCT 30631-99 OO6wwme TpeboBaHMsA K MaluMHaM, npubopam u Opy-

MM TEXHUYECKMM W3OenusM B 4acTU CTOMKOCTU K MeXaHU4YeCKUm 1.2.12
BHELUHMM BO3[ENCTBYIOLNM hakTopam npu SKcniyataumm

FOCT 31610.0-2014 (IEC 60079-0:2011) BspbiBOoOnacHble cpepgpl. 1.1.2,1.8.1,
Yactb 0. O6opygoaHue. O6ume TpeboBaHus 1.8.4
FOCT 31610.19-2014 (IEC 60079-19:2010) B3pbiBOONacHble cpeap!.

YacTte 19. PeMOHT, npoBepka M BOCCTaHOBIEHME 3nekTpoobopyno- 2.1.3
BaHUs

OCT 31610.26-2012 (IEC 60079-26:2006) B3pbiBoonacHble cpefbl. 1.1.2,1.1.3,
YacTb 26. O6opynoBaHue C ypOBHEM B3pbIBO3aLLUTLI 060pyA0BaHUS 1.8.1,1.8.5,
Ga 2.1.2
FOCT 33259-2015 ®naHubl apmaTtypbl, COEONHUTENbHBLIX YacTen U
TpybonpoBoAoB Ha HoMuHanbHoe fasneHne o PN 250. KoHcTpyk- B.2




MpogomxeHve Tabnuubl A.1

O603HayeHVe JOKYMEHTa, Ha KOTOPbIN AaHa cebinka

Howmep pasge-
na, nogpasge-
na, NyHKTa, B
KOTOpOM AaHa

ccblnika
FOCT P 51908-2002 O6wue TpeboBaHusa K mawwwmHam, npubopam u
OPYrMM TEXHUYECKUM U3ENUSM B YacTW YCINOBWUIA XPaHEHWUSI U TpaHC- 5.2
nopTUPOBaHKS
FOCT P 52931-2008 Mpubopbl KOHTPOMNSA W PeErynMpoBaHns TEXHOMO- 1212
rmyeckux npoueccos. ObLmMe TeXHNYECKUE yCnoBus o
[OCT IEC 60079-1-2011 (IEC 60079-1:2007) BspbiBOONacHsle cpe- 112 181
obl.  Yacte 1. OG6opymoBaHve € BMAOM  B3pbIBO3aLUUTHI 1‘ 8. 2’ 1‘ 8. 4’
«B3pblBOHENPOHULI@eMble obonoykm "d"» T
FOCT IEC 60079-10-1-2013 BspbiBoonacHble cpegpbl. Yactb 10-1. 113
Knaccudukaunsi 3oH. BapbiBoonacHble ra3oBble cpebl o
[OCT IEC 60079-14-2013 B3pbiBoonacHsle cpeapbl. Yactb 14. MNpoek- 1.1.3,2.1.2,
TMPOBaHUe, BbIGOP M MOHTAaX 3NEKTPOYCTaHOBOK 213,234
FOCT IEC 60079-17-2013 B3pbiBoonacHble cpegbl. YacTte 17. [Npo- 213
BEpKa n TexHm4eckoe obcnyxvMBaHne anekTpoycTaHOBOK -
FOCT P M3K 60079-20-1-2011 (IEC 60079-20-1:2010) B3pbiBoONac-
Hble cpefbl. YacTb 20-1. XapakTepucTukm BeLwecTB Ans Krnaccugu- 1.1.3
Kauuu rasa u napa. Metogbl UCNbITAHWI 1 faHHbIE
TP TC 012/2011 «O 6e3onacHocTn obopynoBaHus ans paboTsl BO 112 161

B3pbIiBOONACHbIX cpeaax»
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http://files.stroyinf.ru/Data2/1/4293786/4293786366.pdf

Mpunoxexune b
(o6s3aTenbHoe)

Cxema ycnosBHoro o6o3Ha4yeHus npeobpasoBatens
b.1 YcnoBHoe o603HaveHne npeobpasoBartens:

HanmeHoBaHue BapuaHTbl Kop
A |Tun kopnyca Tluton E
1 wr. D12 -
g [KonnyecTso 1 TuN KaBenbHLIX 2 wr. D12 2D12
BBOJOB 1 wr. D18 1D18
2 wrt. D18 2D18
no yMonyaHuio -
YKM10,
D12 ¢ yCcTpocTBOM KpenneHus YKM12,
mMeTannopykasa (cm. 1.4.3) YKM15,
YKM20
D18 ¢ ycTponCcTBOM KpenneHus YKM20
MeTannopykasa (cMm. 1.4.3)
o [Bapvar wromoms abonsiors | spouanersramon 1an | VX518
A D18 c ycTponcTBOM KpenmneHus YKEK21
H6poHnpoBaHHoro kabens (cm. 1.4.3)
D12 c repmeT1snpoBaHHbIM YCTPONCTBOM Kpense- YKBKI16
HKs BpoHMpoBaHHoro kabens (cm. 1.4.3)
D18 ¢ repmeT13npoBaHHbIM YCTPONCTBOM Kpenie- YKBKI21
H¥s BpoHnpoBaHHoro kabens (cm. 1.4.3)
D12 c ycTpovictBom KpenneHus Tpybbl (cm. 1.4.3) [ YKT1/2
D18 c ycTpovictBoM KpenneHust Tpybbl (cm. 1.4.3) | YKT3/4
Kopnyc 13 antomuHuneBoro cnnasa AK74 (AN9).
MaTepman Koprnyca u meTtannuye- OnemMeHTbl KabenbHbIX BBOOAOB U3 CTanu 20 -
D |cknx anemeHTOB kabenbHoro BBO- Kopnyc u3 ctanen 12X18H9TJ, 12X18H10T.
na OnemeHTbl kabenbHbIX BBOAOB U3 cTanewn HX
12X18H10T, 14X17H2
E Tun v marepuan ycTpoicTsa B cooTtBeTCTBMM C NpunoxeHvem B
Kpennexus
[na Heperynupyemoro yCTPOWCTBa KpernneHus ykasbiBaeTcst
LF|OnvHa Hanpaensiowen LXXX, a ana perynupyemoro — LHXXX, rge XXX — anvHa
Hanpasnsower B MM (cm. 1.2.2, 1.4.5).
OcHoBHoW —
B aByx obonoykax W
G BapwaHT ucnonHenus gatuuvka TOaHCNODTHBI Tr
YPOBHSI p p ~
TpaHCMopTHEIN B ABYX 060MoYkax W
VMIHBEpCHbIN INV
YkasbiBaetcs hYYY, roe YYY — ckoppekTupoBaHHOEe 3Haude-
h 3HayeHne BepxHel Hensmepsie-  |HUe BepxHel HemsmepsiemMoln 30Hbl B MM (cMm. 1.4.5). Mpu
MOW 30Hbl 3akase npeobpasoBaTens ¢ MWHMManbHO BO3MOXHbIM 3Ha-
YeHVeM Hen3MepseMoii 30HbI, 0603HaYeHNe He yKasbiBaeTcs
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HanmeHoBaHue BapuaHTbI | Kop
YkasbiBaeTcs htZZZ, rae ZZZ — 3HayeHne paccTosiHWA, OTCTY-
= na ycTponCcTBa KpenneHus oT kopnyca B MM (cMm. 1.4.5). 3Ha-
ht || ACCTOAHNE OT KOpriyca A0 ycT- YeHue paccTosiHus ZZZ ykasblBaeTCs, €CriM OHO OTnn4vaeTtcs
poWcTBa KpenneHus
ot 150 mm. Ecnu otctyna Het, To 06o3HaveHne He ykasblBa-
eTcs.
Mpepenbl OCHOBHOW MOrpeLIHO- 5 Mm -
CTH +10 MM 10
H |Tvn n matepwnan nonnaskos B cooTBeTCTBMM C NpunoxeHnem I
1 —
2 2t
3 3t
K KonuuectBo gartuukos Temnepa- |4 4t
Typbl 5 (kpome mncnonHeHuns Modbus) 5t
6 (kpome ncnonHeHns Modbus) 6t
7 (kpome mncnonHeHns Modbus) 7t
8 (kpome ncnonHexHuss Modbus) 8t
Nuhna nutaHus-ceasm CU CEHC
(npotokon CEHC) B
M |Tun Bbixoga JInHusa nutanusa-ceasm CU CEHC
(npotokon CEHC) n nntepdeiic RS-485 Modbus
(npotokon Modbus RTU)
MNpumeyanHns
1 NoppobHoe onucaHne BapnaHTOB UCMONHEHWA NpueedeHo B 1.4.
2 Kopbl BAapnaHTOB MCNOMHEHNS NO yMOn4aHuio (0603HaYeHbl «-») B YCNOBHOM OB03Ha4YeHUn He
YKa3blBalOTCS.

B.2 Mpumepsbl 3anucu ycnoBHOro o603HaveHns npeobpasoBaTtens nNpu ero 3akase:

a) MpeobpaszoBaTenb ¢ ogHUM kabenbHbIM BBOAOM D12 ¢ yCTPOMCTBOM KpenneHus
meTannopykasa YKM12, ¢ kopnycoMm u3 anoMWHMEBOro Ccnnaea, C QnaHUeBbIM
HeperynupyembiM yCTPOMCTBOM KpenneHus u3 Hepxkasetowen ctanu &On.E-50-25/HX, ¢
Hanpasnsowen agnmHon 2000 MM, C TPaHCMOPTHBIM BapuaHTOM AaTyuka YPOBHSA, C MUHM-
MarnbHO BO3MOXHbIM 3HaYEHNEM BEPXHEN HEM3MEPSIEMON 30HbI, C NMpeaenamMy OCHOBHON
norpewHocTn = 5 mm, ¢ nonnaskom D48x50xd21-dJIK-9, ¢ ogHMM gaTtynkom TemnepaTtypbl
1 BbIXOAOM C npoTtokonom CEHC:

MMMN-118E-YKM12- ®n.E-50-25/HXK-L2000Tr-D48x50xd21-PJK-9.

0) lpeobpasoBaTtenb ¢ ogHMM kabenbHbiM BBOAOM D18 € repmeTu3npoBaHHbIM
YCTpPOWCTBOM kpenneHus 6poHmpoBaHHoro kabens YKBKI21, ¢ koprnycom 13 HepxaBeto-
WmMX cTtanew, c dnaHueBbIM perynMpyembiM YCTPOMCTBOM KPEMIEHUS U3 HEpXKaBetloLLen
ctrann  ®n.2-80-25/P/HX, ¢ Hanpaenswowen AnuHon 750 MM, C OCHOBHbIM BapuaHTOM
JaTyuka ypoBHSl, C BEpXHen Hemsmepsiemon 30HoM 250 MM (CKOppeKkTMpOoBaHHOE 3Haye-
HWE), C NpeaenamMy OCHOBHOW MOrpeLiHocTM = 5 mm, ¢ nonnaeskoM D78x86xd20-HXK-LL, ¢
OBYMS AaTyvkamu TemnepaTtypbl U BbIXo4oM ¢ npoTokonom CEHC:

MMM-118E-1D18-YKBKI21-HX-®n.2-80-25/P/HX-LH750-h250-D78x86xd20-HK-LL-2t.

B) [MpeobpasoBaTtens ¢ ogHMM kabenbHbIM BBOAOM D12 BapvaHTa UCMOMHEHUS Mo
YMOMYaHUo, C KOpPMNycoM M3 antoMWHUEBOrO CrhraBa, C pe3bOO0BbIM HeperynupyembiM
YCTPOWCTBOM U3 HepxaBsetowen ctanm M27/HXK, ¢ Hanpasnswowern gnvHon 1500 mm, ¢
OCHOBHbIM BapuaHTOM JaTyuKa YPOBHSl, C MUHUMarbHO BO3MOXHbIM 3HAYEHUEM Heusme-
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PSIEMOW 30HbI, C PacCTOsiHUEM OT Kopryca [0 YCTpoUCTBa KpenneHnus 150 mm, ¢ npegena-
MU OCHOBHOW MOrpeLwHocTr = 5 MM, ¢ nonnaekom D39x50xd21-O0C-7Arl, ¢ ogHum gaTtyun-
KOM TemnepaTtypbl U Bbixogamu ¢ npotokonamm CEHC n Modbus:

MMN-118E-M27/HX-L 1500-ht-D39x50xd21-3[4C-7AN-Modbus.

r) lMpeobpasoBatens ¢ AByms KabenbHbiMM BBogamu D12 c ycTpoicTBOM
kpenneHuss Tpybel YKT1/2, ¢ kopnycom w3 HepxaBetwwumx crtanen, ¢ pe3bboBbiM
HeperynvpyembiM YCTPOWCTBOM KpenrneHus u3 Hepxkasetolwen crtamm G1,5"/HX, c
Hanpasnswowen anvHon 2500 MM, C OCHOBHbIM BapuaHTOM [JaTyMka YpOBHA, C BepXx-
HeWn Heunsmepsiemon 30HoM 500 MM (CKOpPPEKTUPOBAHHOE 3HaYeHue), C pacCTOsiHMEM OT
Koprnyca Ao yctporncTtea kpenneHus 200 MM, ¢ npeaenaMmyv OCHOBHOW MOrpeLLIHocT £ 5 Mm,
nonnaskoM D49x49xd20-HX-LI, Tpema gatymkamun TemnepaTtypbl U BbIXOAAMU C NPOTOKO-
namu CEHC n Modbus:

MMM-118E-2D12- YKT1/2-HX- G1,5”/HX-L2500-h500-ht200-D49x49xd 20-HX-L1-3t-
Modbus.
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Mpunoxexne B
(cnpaBoyHoe)
Tunbl yCTPOUCTB KpenrneHuUs npeobpa3soBarensi

B.1 Ycrponcrtso kpenneHus npeobpasoBaTtens MoxeT 6biTb naHuesbiM,
pe3bboBbIM, @ Takke C naTpybkom. Mo BO3MOXHOCTM NepemMeLleHns Ha HanpasnsaoLen
YCTPOWCTBA KpEenneHus OenAaTCs Ha Heperynupyemble W perynvpyembie. YCTpoOWcTBa
KpenneHuss MoryT marotaenueatbcsa n3 ctanym 09M2C, nokpbITOM ranbBaHNYECKUM LMHKOM
(ncnonHeHne no ymonyanuio) unu n3 ctanmm 12X18H10T (ncnonHenve HX).

B.2 ®naHueBble YCTPONCTBA KPEMMEHNs MPOM3BOAATCS CNeayoLmMX TUMOB:

a) ®naHueBble YCTPOWCTBA KpEMneHWst C MPUCOEOMHUTENbHLIMKW  pa3Mepamu,
pasMepaMu 1 UCMNOMHEHUAMU YNNOTHUTENbHbLIX noBepxHocTen no MFOCT 12815, TOCT
33259.

[aHHble ycTponcTBa KpenneHus npefHasHaveHbl Ans pe3epByapoB, paboTatoLmx
noa faBneHneMm.

CTpyKTypa ycrnoBHoro 0603Ha4yeHu1sl Npu 3akase:

®n.A-B-C/P/HX,
roe A — BapuaHT UCMONHEHNUS YNNOTHUTENBHOW NOBEPXHOCTH (Undpa B COOTBETCTBUM C
FOCT 12815, 6yksa B cootBeTcTBUM ¢ TOCT 33259);

B — ycnosHbIi npoxog Dy, Mmm;

C — ycroBHoe faeneHue Py, krc/cm?;

/P — yka3biBaeTCs B Cryyae perynupyemMoro yCTpoWCTBa KpenmneHus;

/HX — yka3biBaeTcs gna ucnonHenus ma ctann 12X18H10T.

MpumeyaHue — Heperynupyemble yCTpOWCTBa KPENEHUs BCEraa n3rotaBnmBaroTcs
13 ctanu mapkm 12X18H10T, «/HXX» B 0603HaYEHMN MOXET HE yKa3biBaTbCA.

TunoBble yCTPOWCTBA KpenneHus npuseaeHsl B Tabnuue B.1, Ha pucyHkax B.1, B.2.

Tabnuua B.1
O603Ha4YeHue D, D1, D4, d, nihl, mm b, PucyHok
MM MM MM MM MM
®n.2-50-25, ®n.E-50-25 B.1
®n.2-50-25/P, ®n.E-50-25/P 160 125 87 18 14 4 21 B.2
®n.2-80-25, ®n.E-80-25 B.1
®n.2-80-25/P, ®n.E-80-25/P 195 160 120 18 18 4 23 B.2
®n.2-100-25, &n.E-100-25 B.1
®n.2-100-25/P, dn.E-100-25/p| 20 | 190 | 149 | 22 18 4 | 25 g5
3 4 5 8

Ji
y

12
o el o

23

hy
b
N\
N
N\ NN/

E
ZL

4Dk
201
20

4D
1 - chnanew; 2 - Bknagblw; 3 - waiba; 4 - uaHra; 5 - konbLo
YNNOTHUTENbHOE; 6 - Npoknagka; 7 - 6onT; 8 - Wwaitba npyxuHHas
BHUMAHUE! BonTb! 7 3aTarMBath ¢ ycunuem ot 5 o 7 H-m.
PucyHok B.1 PucyHok B.2

55
CEHC.421411.001-90P3




6) ®naHueBble YCTPOWCTBA KPEMNEHUsI C TOHKOCTEHHBIM (hflaHLEM MPOU3BONbHBLIX
pa3MepoB, ykasblBaeMblX B 0603HaYEHUN.

[laHHble YyCTPOCTBA KpenmeHus NpMMEHSOTCA ANs pe3epByapoB 6e3 AaBneHus.

Heperynupyemoe v perynmpyemoe yCTPOMUCTBO KpENeHWs NpuBeaeHbl Ha PUCYHKax
B.3 n B.4 cooTBeTCTBEHHO.

CTpyKTypa ycrnoBHoro 0603HayeHunsl Npu 3akase:

®n.DD, DnDn, nn, dd, hh/PIHX,

roe D — HapyxHbIn gnameTp dpnaHua, mw;

Dn — gnameTp no ueHTpam KpenexHbIX OTBEPCTUNA, MM;

N — KONNU4YECTBO OTBEPCTUN;

d — gnameTp oTBEPCTUIA, MM;

h — BbicoTa chnaHua, Mm;

/P — yka3biBaeTcs B Cryyae perynupyemMoro yCTpOMCTBa KpenmneHus;

IHX — ykasbiBaeTcs ons ucnonHeHus mna ctanu 12X18H10T.

MpumeyvaHuns

1 Heperynupyemble yCTpONCTBa KpeEMneHus BCerga W3roTaBnvMBalOTCa M3 cTanu
12X18H10T, «/H>X» B 0603Ha4Y€HNM MOXET HE YKa3blBaTbCH.

2 BbicoTa dpnaHua h gns perynupyemoro ycTporcTea KpenneHus He meHee 20 M.

12 3 4 5 E /l 8
gd m #d ‘ N
n omb. 'Q\—_/\ o n omb. ‘
, ; E , [ ,
\ \ /V -
w | F
m #0n
#n 4D
0 1 - chnaHew; 2 - Bknagbiw; 3 - waiiba; 4 - uaHra; 5 - KonbLoO
YNNoTHUTENbHOE; 6 - Npoknaaka; 7 - 6onT; 8 - Wwaitba npyxuHHas
BHUMAHWUE! BonTb! 7 3aTArmBath ¢ ycunuem ot 5 ao 7 H-m.
PucyHok B.3 PucyHok B.4

Bo3MoXHO u3rotoBneHne naHueBbIX YCTPOWCTB KPENNEHUst AN [ABYCTEHHOro
pesepByapa xpaHeHust CYIT ¢ KOHTpONeM repmMeTM4HOCTM CBapHbIX LUBOB (pa3Mepbl — Mo
COrnacoBaHMWIO C 3aKa34nKoM).

BO3MOXHO M3roToBneHne OTBETHOro dhrnaHua unu natpybka ¢ oTBETHbIM (hnaHuem
(pa3avmepbl — no cornacoBaHuto C 3aka3vukom). [Npu 3aka3e OTBETHbIM naHel umm
naTpybok ¢ OTBETHbIM (hriaHLeM yKasbiBaeTCA OTAENbHON CTPOKOW.

B.3 Pe3bboBble yCTpONCTBa KpenneHus n3rotaBnmsalrTCcs CreayoLwmx TUNnoB:

a) Pe3bb0Boe yCTPOMCTBO KpenneHns ¢ meTpuyeckon peabbon M27x1,5.

[laHHOe yCTpOWCTBO KpenneHusi NpuMeHsieTcs Ans pe3epByapoB 6e3 gaBneHust u
npegHasHa4eHo [ANs  KpenreHuss npeobpasoBaTens Ha Kpblwke (BEPXHEW CTEHKE)
pesepByapa B oTBepctum guametpom 30 MM (cm. pucyHok B.5). OcHoBHOM BapuaHT
MCMOIHEHUSA YCTPOWCTBa KPEMeHWUs MWCMOoNb3yeTCA MNpu TOJMLUMHE KPbIWKMA (BEpPXHEN
CTEHKM) pe3epByapa He 6onee 8 mm. Mpu ToNwmMHe 6onee 8 MM, HEOHXOANMO NPUMEHATL
YCTPOWCTBO KPEMNMEHUs C yANTMHEHHOW pe3bboi.

MpumeyaHue - MNpu MoHTaxe NpeobpasoBaTens ¢ 4aHHbIM YCTPONCTBOM KpenseHus
notpebyeTcs CHATb C HanpaBrsAoLLEeln NONaBKM U OrPaHNYNTENN XOAa MOMNaBKOB.
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CTpykTypa ycrnoBHoro ob6o3HayeHns npu 3akase:
M27(1)/PIHX,

rae | — gnvHa pesbbbl, ykasbiBaeTCA TOMbKO AN UCMOSIHEHUIA C yANMHEHHOW pe3bbon,
MM;

/P — yka3biBaeTCs B Criyvae perynMpyemMoro yCcTponcTBa Kpennenus;

IHX — ykasbiBaeTcs ons ucnonHeHus na ctanu 12X18H10T.

MpumeyaHue - Heperynmpyemble yCTPOMCTBA KpenneHus Bcerga narotaeBnmeaTcs
n3 ctann 12X18H10T, «/HXX» B 0603Ha4eHNM MOXET HE YKa3blBaTbCH.

TunoBble yCTpONCTBa KpenneHus npusedeHsl B Tabnuue B.2, Ha pucyHkax B.6, B.7.

Tabnuua B.2
0O6o03Ha4YeHue OnuvHa pe3bObl |, MM PucyHok
M27 20
M27(50) 50 B.6
M27(85) 85
M27/P 20
M27(50)/P 50 B.7
M27(85)/P 85
230 5 1 4 2

S —

Wt

20

hyc

M27x15

KpbiluKa (BEPXHSIS CTEHKa) pesepsyapa 1 - npoknaaka; 2 - raitka 1 - npoknagka; 2 - raiika; 3 - WTyLep;
4 - KonbLO YNnoTHUTENBHOE; 5 — BonT
BHUMAHUE! Bont 5 3ataruBatb ¢
ycunmem ot 5 oo 7 H-m.

PwucyHok B.5 PucyHok B.6 PucyHok B.7

6) Pe3bboBoe yCTPOMCTBO KpenmneHusi ¢ TpYOHOW LIMIMUHAPUYECKON, METPUYECKON
WITN KOHWMYECKON OIOMIMOBON pe3b0oli.

Pe3bb0oBOe yCTpOWCTBO KpenneHwns ¢ TPyOHOM LMNUHAPUYECKON U METPUYECKON
pe3bbon  npuMeHsieTcss Ona pesepByapoB 06e3 pgaBneHusi. Pe3bboBoe yCTPOMCTBO
KPEnneHnss C KOHWYECKOM [AMMOBON pe3bboin npedHasHayeHo [Ana pesepByapos,
paboTarwnx Nog AaBneHNeM.

CTpyKTypa ycnoBHoro 0603Ha4yeHust Npu 3akase:

A/PIHX,
roe A — obosHadveHue Tvna pesbbbl (cM. Tabnuuy B.3);

/P — yka3biBaeTcsi B Criyqae perynupyemMoro yCTpOUCTBa KpenmneHus;

[HX — yka3biBaeTcst 4ns ucnonHeHust u3 ctanu mapkun12xX18H10T.

MpumMeyaHue - Heperynupyemble yCTpOMCTBa KpenneHusa Bcerga U3rotaBnuBaloTcs
n3 ctanm 12X18H10T, «/HXX» B 0603Ha4YeHNM MOXET HE YKa3blBaTbCA.

TvnoBble yCTpOMCTBa KpenneHus npueBegeHsl B Tabnuue B.3, Ha pucyHkax B.8 —
B.13.
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Ta6bnuua B.3

O6o03Ha4yeHue Tun pe3bObl OnvHa pe3bObl, MM PucyHok
G1,5” \ 20 B.8
G15'/P G1% I'OCT 6357-81 8 Bo
G2’ B.8
G2"/P G2 TOCT 6357-81 28 B9
K2” ” 25 B.10
K2"/P K2” TOCT 6111-52 o8 B11
M72x2 B.12
M72x2/P M72x2 28 B.13
123 45 6
| ] |
| | A ‘
i N G11/2 (62) B ‘
w A* 61 /2 (62l
1 - wryyep; 2 - wanba; 3 - uaHra; 4 - KombLO
YNNOTHUTENbHOE; 5- npoknagka, 6- BTYynKa NpuxmuMHasa
BHUMAHUE! Brtynky npuxumHyto 6 3ataruBatb C
ycunmem 50 * 3 H-m.
PucyHok B.8 PucyHok B.9
123 L5 6

L I

j K2" TOCT 6111-52

i

32

hue

K2" TOCT 61M1-52

2.

1 - wryuep; 2 - wanba; 3 - uaHra; 4 - KombuUO
YNNOTHUTENBHOE; 5 - Npoknagka; 6 - BTynka npuxumHas
BHAMAHUE! Brtynky npuxumHyio 6 3ataruBatb ¢
ycunuem 50 * 3 H-m.

PucyHok B.10
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T | HEE

M72x2 M72x2

1 - wryyep; 2 - waiba; 3 - uaHra; 4 - KonbuO
YNNOTHNTENbHOE; 5 - Npoknaaka; 6 - BTynka npyxmMHas
BHUMAHUE! Brtynky npuxumHyio 6 3ataruBaTb C
ycunumem 50 * 3 H-m.

PucyHok B.12 PucyHok B.13

Mo 3aka3y BO3MOXHO pe3bb0oBOe YyCTPOMNCTBO KPEenneHusi ¢ ApYruM TUNom pe3bbbl.

B.4 YcTpolcTBO KpenneHuss C naTpybkom npegHasHayeHO Ans  KpenneHus
npeobpasoBaTens CBapHbIM COEdVHEHWEeM Ha Kpblllke (BepxHel CTeHke) pesepsyapa.
YCTponcTBo sABRsieTca perynupyembim (pucyHok B.14), npumeHsieTca Ans pesepsyapoB
0e3 paBneHus.

YcnoBHoe 0603HayeHme Npu 3akase:

Oy80/P/HX,
roe  /HX — ykasbiBaeTcsa ToNbKo Ans ucnonHenus na ctanu 12X18H10T.
1 2 3 4 5 6 789

— |

2 \ A

_ oo %

) |
|
2 81
% 89
2125
¢ 150

1-0TBeTHbIN chnaHey c maTpybkom; 2 - dnaHey, perynupyemblid; 3 - 60nT; 4 - KoMbLO YNNOTHUTENbLHOE; 5 - Npoknagka;
6 - 6onT (4 wr.); 7 - raiika (4 wr.); 8 - wauba (8 wrt.); 9 - waitba npyxuHHas (4 wwT.).

BHUMAHUE! ins dmkcaumm ycTpoiicTBa KpenneHusi Ha Hanpasnstouei npeobpasosarens 6ont 3 3aTAruBaTh C
ycunuem ot 5 go 7 H-m.

PucyHok B.14

B.5 KoOHCTpyKUMS YCTPOMCTB KpemnmneHus MOCTOSHHO CcoBeplueHcTByeTcs. bonee
nonHas wHdopMauMs no Tumam YCTPOWCTB KpenneHus onybrnvkoBaHa Ha cawnte
npeanpusaTUsS WWw.NppsSensor.ru.

B0o3MOXHO MCNOMHEeHWe yCTPONCTBa KpenneHus no 3akasy.
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MpunoxeHune I
(cnpaBo4Hoe)
Tunbl nonnaBkoB npeobpa3oBaTenemn

.1 CBoaHble AaHHble Mo nonnaskaM npeobpasoBaTens npuseaeHsl B Tabnuue .1

Tabnuua .1
HanmeHoBaHue Paguepe! Mac- Aas-
Matepuan D, | hy, | d, neHue,
nonnaeka Pwuc.| ca, r
MM | MM | MM MMa
D48x50xd21-dJ1K-9 BCMEHeHHbIN a6oHuT, | 48 | 50 | 21 | .1 | 28,5 2,5
D48x50xd25-PJ1K-9 nokpbiTne ®J1K-9 48 | 50 | 25 |11 | 29,7 2,5
D48x50xd21-dJIK-2 48 |50 |21 |Ir1| 31 25
D48x50xd25-dJ1K-2 7 96 48 |50 |25 |1 |32,7| 25
D40x50xd21-®MK-2 B e GNKo |40 [ 50 [21 [T [215] 16
D40x50xd25-dJ1K-2 P 40 |50 [ 25 |I.1| 23 25
D45x50xd21-®J1K-2 45 |50 |21 |1 | 275 25
D78x74xd20-HX 78 | 74120 |lr2| 55 0,6
D78x74xd20-HXX-166ap 78 74120 |lr2| 55 1,6
D78x74xd22-HX 78 | 74 122 |lr2]|1625| 0,6
D78x74xd22-HXX-166ap 12X18H10T 78 | 74 |22 |[2|625| 16
D49x49xd20-HXX-L| 49 |49 |20 |I3|/385| 04
D49x49xd22-HX-L| 49 |49 |22 |I.3| 44 0,4
D78x56xd22-HX-L| 78 |56 |22 |I3]| 70 0,4
D78x86xd20-H>XX-LL 12X18H10T, 78 186 |20 |l.2]| 76 0,6
D78x86xd20-HXK-LL-166ap dpToponnact ®-4 78 |86 |20 |.2| 76 1,6
D35x50xd20-34C-7All 35 (50|20 |lr1]205| 16
D39x50xd21-00C-7AM C‘*’gg‘é‘“_’;iﬁ”" 39 (50 |21 |r1] 27 | 16
D48x50xd21-34C-7AlN-1006ap 48 |50 [ 21 |I.1| 40 10
I".2 MabapuTHble pa3Mepbl NONMaBKOB yKasaHbl Ha pucyHkax .1 - .3,
Mazhum  2d Mazhum  2d MazHum  Zd
\ | B
= ‘ 2
= |
I | ’
0 ‘ N 1 J
| )
2D
PucyHok .1 PucyHok I.2 PucyHok .3

Bce nonnaeku YPOBHA OOJKHbI YCTaHaBNMMBaTbCA Ha ﬂp606p33OBaTeﬂb MarHmTom

BBepx. lMonoxeHne marHuTa B nonnaBkaxX U3 BCMNEHEHHOro 3boHuTa,

ccheponnacTtuka

OMC-7AlT moxHO onpeaenuTb BU3yarnbHO. B monnaBkax M3 HepXKaBelowen cTanu Mapku
12X18H10T nonoxeHve marHnTa (Bepx nonnaska) mapkupyetcs 6ykson N.
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.2 OpUWeHTUPOBOYHbIE 3HAYEHWUs [NyGUH MOrPYXKEHWUs MOMMAaBKOB YPOBHS B
3aBMCMMOCTY OT NMOTHOCTM KOHTPONMUPYEMOW cpefbl NpuBefeHsb! B Tabnuuax .2 u IM.3.

Tabnuua .2
ny6uHa norpyxeHusi, MM Ansi KOHTPONMPYEMOK cpebl
Haﬂ“o"r?;::f:”e NIOTHOCTbLIO, riem® (ansa gnanasoHa ot 0,50 go 1,00 F/CM3)Z

0,50|0,55|0,60(0,65(0,70|0,75|0,80(0,85|0,90|0,95| 1,00
D48x50xd21-dJIK-9 415| 38 |34,5| 32 |29,7(27,5| 26 |24,5(23,1| 22 |20,8
D48x50xd25-PJ1K-9 - 45 140,8| 38 [35,2|32,5|29,8|28,6(27,5|26,1|24,8
D48x50xd21-PJ1K-2 43,8(40,1|36,5| 34 |31,5(29,4|27,4|25,8|24,3|23,1| 22
D48x50xd25-PJ1K-2 - - 45 |41,9|38,8|36,4| 34 (32,1|30,3|28,7|27,2
D40x50xd21-dJIK-2 - - 42 138,8(36,2| 34 | 32 |30,5| 29 [27,5| 26
D40x50xd25-dJ1K-2 - - - - - - 42 140,2|37,5| 36 |34,5
D45x50xd21-PJ1K-2 46 |41,8| 39 [35,7(33,4|31,2(29,3|27,7|26,2|24,9|23,6
D78x74xd20-HXX
D78x74xd20-H)K-166ap 42 139,6(37,2|35,5(33,9(32,6(31,3|30,3|29,3(28,4(27,6
D78x74xd22-HX
D78x74xd22-H)K-166ap 44,8141,9| 39 |37,1|35,2(33,8|32,4|31,2|30,1{29,2(28,3
D78x56xd22-HXX-L1 37 |34,5| 32 | 30 | 28 |26,2|24,5|23,4(22,3|21,3|20,4
D49x49xd20-HXX-L - - - - 41 |38,2|35,5|33,7| 32 |30,5| 29
D49x49xd22-HX-L1 - - - - - - 41 |38,5|36,5[34,5/32,5
D78x86xd20-HXX-LU
D78x86xd20-H)K-LU-166ap 60 | 56 | 52 |49,8|47,5|45,3| 44 |42,5| 41 | 40 | 39
D35x50xd20-3C-7Arll - - - - 45 | 42 | 39 | 37 | 35 | 33 | 31
D39x50xd21-30C-7Arll - - - - |45,5|42,5| 40 |37,5|35,5|33,5| 32
DA®GOXd21-9AC-7AT- || | . 40,7|39,6|37,9(36,3|35.7|31,8(30,3| 28,8

1006ap

MpumevaHne - 3Hak «-» O3HAYyaeT, YTO MOMNMABOK MNPV [AAHHOW MNIOTHOCTM
KOHTPONMPYEMOW cpefbl TOHET.

Tabnuua .3
Tny6uHa NOTpy>KEHWS!, MM AMst KOHTPONMPYEMOi CPeabl NoT-
Haﬁgﬁﬁggigme HOCTb0, r/cm’ (ans ananasora 1,00 ...1,50r/cm®):
1,00(1,05|1,10|1,15(|1,20|1,25(1,30|1,35|1,40|1,45|1,50
D48x50xd21-dJ1K-9 20,8| 20 | 19 18 (17,4|16,8| 16 |15,2|14,9(14,4|13,9
D48x50xd25-PJIK-9 24,8|23,7(22,6121,7(20,8| 20 [19,2|118,5|17,8(17,2|16,7
D48x50xd21-PJIK-2 22 | 21 | 20 |19,1/18,3|17,6|/16,9|16,3|15,7(15,1|14,6
D48x50xd25-dJ1K-2 27,2| 26 |24,8123,8(22,8|21,9| 21 |20,3|19,6(18,9|18,3
D40x50xd21-dJ1K-2 26 |24,5(23,5|22,5(21,6/20,8| 20 |19,3|18,6| 18 |17,4
D40x50xd25-dJ1K-2 345| 33 [31,5(|29,7| 29 |27,9(/26,8|26,4| 25 (24,2]|23,4
D45x50xd21-PJIK-2 23,6| 22 | 21 |20,2|/19,4|18,6| 18 |17,4|16,8|16,2|15,6
D78x74xd20-H>XX
D78x74xd20-H)K-166ap 27,6126,9(26,2|25,6| 25 |24,4|23,9|23,4| 23 (22,6|22,2
D78x74xd22-HX
D78x74xd22-H)K-166ap 28,3127,5(26,8126,1({25,5|24,9(/24,3|23,8|23,3(22,8|22,4
D49x49xd20-HXK-L1 29 | 28 | 27 |25,7|24,5|123,5|22,5|21,7| 21 |(20,2]|19,5
D49x49xd22-HXX-L1 32,5| 31 | 30 |28,7(27,5|26,5|25,5|24,6|23,7| 23 |22,3
D78x56xd22-H>K-L]| 20,4|119,7| 19 |18,2(17,5|16,9|16,4|15,9|15,5(15,1|14,8
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MpogomxeHve Tabnuubl .3

ny6vHa Norpy>KeHusi, MM s KOHTPONIMPYeMoii cpedbl MioT-

HaumeHosaHne HOCTbIO, rlem® (ansa gnanasoHa 1,00 ...1,50F/CM3)2

nonnaeka

1,00/1,05/1,10|1,15|1,20|1,25|1,30|1,35|1,40|1,45|1,50
D78x86xd20-H>XX-LU

D78x86xd20-H)K-LI-166ap 39 |38,1/37,3|36,5(35,7(34,9|34,4|33,9(33,2|32,7(32,2

D35x50xd20-30C-7AT 31 129 | 28 | 27 | 26 | 25 | 24 | 23 | 22 |21,5] 21

D39x50xd21-30C-7Arl 32 130,5] 29 | 28 | 27 | 26 | 25 | 24 |23,2]|22,5|21,7

?gggggxdzl-anc-mn- 28,8(27,5(26,2(25,1|24,1|23,2|22,3|21,5|20,7|20,1|19,4

I".3 KOHCTpYKLMM NOMNaBKoB NOCTOSIHHO COBEPLUEHCTBYHOTCS U MOTYT OTNUYATLCS OT
npeacTaBrneHHbIX Ha pucyHkax. Bonee nonHas uHopMauus no Tunam MomnsaBkoB
onybnukoBaHa Ha caiiTe NpeanpuaTUS WWW.NPPSENSOr.ru.

B03MOXHO MCMOMHEHKE MOMIABKOB MO 3aKasy.
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Mpunoxexve O
(o6s3aTenbHoe)
Mopsiaok HacTponkm (LOCTUPOBKU) NpeobpasoBaTens

.1 MNpun npoBedeHWUN HACTPOKM AOSMKHbI MCMONb30BaTbCA CPeAcTBa U3MepeHUi,
ykasaHHble B Tabnuue [.1.

Tabnuua O.1
CpepctBa Tpebyemble XxapaKTepUCTUKN Tun
Pynetka uameputenbHas| OunanasoH nameperun: ot 0 4o 10 m P10Y2
MeTannuyeckasi 2 knacc ToqHocT no FOCT 7502
TepmorurpomeTp [nanasoH namepeHuin TemnepaTypbl OT MUHYC MBA-6A
20 pgo nntoc 60 °C;
Mpenensl gonyckaemon MOrpeLHocTn usme-
peHui Temnepatypsl + 0,3 °C;
[vnana3oH nM3MepeHuin OTHOCUTENbHOW BRaX-
HocTn oT 0 0o 90 %;
Mpenensl gonyckaemolr MOrpeLHocTn mnsme-
peHuin BNaxHocTn + 2 %
BapomeTtp-aHepoug [unanasoH namepenuii ot 80 go 106 kla; BAMM-1
METEOpPONOrM4eCcKunin Mpenensbl gonyckaemon norpeluHoctv £ 0,2 Kl a
Mpumevanne - [onyckaeTca NpuMMEHeHWe ApYyrux CPeacTB, UMERLMX

aHalnorn4yHble MeTposiormn4eckmne XapakTepucTukun.

[.2 HacTtpoiky Heo6xo4vMmMo NpoBOAWTL MPY CreayoLWwmnX HopMarbHbIX YCIOBUAX:

- Temnepatypa okpyxatuero so3gyxa (20 * 5) °C;

- OTHOCMTENbHAas BNaXHOCTb OKpyxatoLlero Bo3ayxa oT 45 o 80 %;

- atmocdepHoe gasneHue ot 84 oo 106,7 kMa (o1 630 o 800 mm pT. CT.);

- BMOpauus, TpAcka, ygapbl, MarHWTHble nons (KkpoMe MarHMTHOro nonsa 3emnu)
OOMKHbI OTCYTCTBOBATb.

Mepen npoBegeHNeEM HacTpoOkM NpeobpasoBaTenb AOMKEH OblTb NpeaBapuUTENbHO
BblAepXXaH B HOPMarbHbIX YCIIOBUSAX HE MeHee 4 4acoB.

[.3 HacTtponky npeobpasoBatensi npou3BoauTb criegytoLmm obpasom:

a) PacnonoxuTe npeobpasoBarternb ropM30oHTanbHO Ha CTore.

6) PasBepHyTb REHTy W3MepUTENbHYIO PyrneTku W  pacrnonoxutb ee B
HEenocpeACcTBEHHON 6nu3ocT OT npeobpasoBatensd (napannenbHo emy), COBMECTUTb
HyNneByld OTMETKY IeHTbl W3MEepUTENbHOM C HyrneBOW TO4YKOW npeobpasoBaTens
(MMocKOCTbIO  TOPLEBOW MOBEPXHOCTW Hanpasnsoowern O06O0MOYKM  UNM  MIIOCKOCTbLIO
YNIOTHUTENBHOW NOBEPXHOCTM dornaHua Ans MHBEPCHOro BapuaHTa UCNOMHEHWS).

B) YCTaHOBWTb MOMMaBOK YPOBHA B MOMOXEHWEe, COOTBETCTBYKOLLEE BEepXHewn
KOHTPOSbHOW KannbpoBOYHOW TOYKEe YPOBHS h™, Mpu 3TOM paccTOsHWE OT HyreBOW TOYKU
npeobpasoBaTens [0 MNMOCKOCTM HWXHEW TOpLEBOW MNOBEPXHOCTM MOMnaBka YPOBHS
[OIMKHO COOTBETCTBOBATL 3HayYeHuto h™, ykazaHHomy B nacnopte. B cootBetctBum ¢ 2.4.11
BBeCTM KomaHay CO02.

Mpumevanne - 3pgecb M Janee Mpu yCTaHOBKE MoOMnaBka B OnpedeneHHoe
nonoXxeHwe HeobxoaAMMO CTpemMuTbCd, 4TOObl OCb Monnaeka Obina napannernbHa ocu
HanpasnALLEen.

r) YcTaHOBWTb MNOMMaBOK YPOBHA B MOMIOXEHWE, COOTBETCTBYIOLLEE HWKHEN
KOHTPOSbHOW KanubpoBOYHOWN TOYKE YPOBHS h_, Npu 3TOM pacCTosiHMe OT HYreBOW TOYKU
npeobpasoBaTens [0 MNMOCKOCTM HWXHEW TOPLEBOW MNOBEPXHOCTM MOMnaBka YPOBHS
OOIMKHO COOTBETCTBOBAThH 3HayeHuo h_, ykasaHHoMmy B nacnopte. B cootBeTtctBuM C
2.4.11 BBecTu komaHgy CO1.
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0.4 Tocne npoBedeHWss HaCTPOMKM HeoBXOOUMO MNPOM3BECTM  MPOBEPKY
NOrpeLIHOCT! U3MEPEHNIA YPOBHSA B HOPMaribHbIX YCIIOBUSIX B COOTBETCTBMU C METOAUKON
NOBEPKN.
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