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HacTosilee pykoBOACTBO MO 3KChnyaTauum pacnpocTpaHAeTcss Ha YCTPOMCTBO
«CEHC» npeobpasoBaTenb MarHUTHbIA nonnaekoBbii MMM-201E wncnonHenuin MP, PP
(manee no Tekcty — npeobpasoBaTeflb) U COAEPXUT CBEAeHUsl, HeobxoavMble ANs ero
npasubHOM 1 6e30MacHo aKcnyaTaumn.

MepeveHb HOPMAaTMBHBIX AOKYMEHTOB, Ha KOTOpble [AaHbl CCbIIKM B HacTosLLEM
PYKOBOACTBE MO 3KCMyaTaumu, NpMBeaeH B NpunoxeHun A.

1 ONMUCAHUE U PABOTA
1.1 Ha3Ha4yeHue

1.1.1 MNpeobpasoBaTenb NpegHasHavyeH ANsi USMepeHnst NapameTpoB XUOKMUX cpeq,
B TOM YMUCrie B3PbIBOOMACHbIX, MPU YYETHO-PACHYETHBIX N TEXHOSNOMMYECKNX onepaumsx.

MpeobpasoBaTtenb ucnonHeHua MP npegHa3HadeH Ons YCTAHOBKM Ha OOBEKThI,
noaHaa3opHele Poccuiickomy Mopckomy Pernctpy CynoxoacTsa.

MpeobpaszoBaTtenb ucnonHeHuss PP npegHasHayeH ONsi yCTAHOBKM Ha OOBEKTHI,
nogHaasopHele Poccuinckomy PevHomy PerncTpy.

lMpeobpasoBatenb MOXET NPUMEHATBCS Kak B COCTaBe CUCTEM M3MEPUTENbHbIX
«CEHC», Tak 1 camocToaTenbHO B ApPYrMx CMCTeMax aBToMaTtusaumu, noaaepxymBaroLmx
npotokon « CEHC».

Mpumevanne — BapuaHT ucnonHeHus npeobpasoBaTtens, MMELWMN BbIXod C
nHTepdericom RS-485 ¢ npotokonom Modbus RTU (gnanmee no TekCTy — BapuaHT
ucnornHeHnsa Modbus), MOXeT NPUMEHSATLCA CaMOCTOATENBHO B CUCTEMax aBToMaTu3aumm
C BblLUEYKa3aHHbIMU UHTEPXENCOM U MPOTOKOIOM.

MpeobpaszoBaTtenb obecneyvmBaeT:

— N3MEepEeHNE YPOBHS XUOKOCTY;

— U3MEpEHue YypoBHSA pasfena cped AByxdasHow XuAKOCTU (Mpu KOMMMekTaumum
nonnaBKkoOM pasgena cpeg);

— n3MepeHne TemnepaTypbl (MHOrOTOYEYHOE, A0 8 ToYeK);

— M3MepeHUNe MITOTHOCTY XMAKOCTU (Ha NOBEPXHOCTU XXUAKOCTW, NPWU KOMMIEKTauum
nonnaBkoM NIOTHOCTH);

— n3mepeHue obbema 1 maccbl HePTENPOOYKTOB U CXUKEHHBIX YINEBOAOPOAHbIX
rasoB (ganee no tekcty — CYI) (Npu komnnekTauuy nonnaskoM N0THOCTH);

—  BblYACNEHME  MNOTHOCTM  XUOKOCTM,  COOTBETCTBYHOLLEN  WU3MEPEHHOMN
TemnepaTtype, MO 3afdaHHblM WCXOOHbIM [OAHHbIM  MMOTHOCTW, TemnepaTypbl W
KoappmumeHTa OOBLEMHOrO paclMpeHus Xugkoctu (Mpu  OTCYTCTBMM  MOMNaBka
NIOTHOCTK);

— BbluucrieHne nnotHoctn CYI, cOOTBETCTBYIOLLEN U3MEPEHHOW TemnepaType, no
3aJaHHOMY KOMMOHEHTHOMY COCTaBy (Npu OTCYTCTBMU MONMaBKa MIOTHOCTK);

— BblYMCreHVEe 06beMa XUAKOCTU MO 3a4aHHOW rpaayMpoBOYHOM Tabnvue;

— BblYUCNEHNE 0ObEeMa XKUOKOCTU OIS pe3epByapoB C NPOCTbIMU FEOMETPUYECKUMN
cdopmamy;

— BbIYMCIEHME OTHOCUTENBHOIO 3anoSTHEHUS pe3epByapa;

— BbIYUCIIEHNE MACChl XXUAKOCTY;

— BbIYMCIIEHNE MaCChl X1OKOW u razoBor ¢asbl CYI no 3agaHHOMY KOMMOHEHTHOMY
cocTaBy (Mpy OTCYTCTBMM MOMSIaBKa NIOTHOCTH);

— Bblgayy ynpasBnsiOLUX CUrHANoB NpU OOCTMKEHUU MapameTpamy XUOKUX Cpen
3ajaHHbIX NMOPOroBbLIX 3HAYEHWI U/UNU NPU HENCMPABHOCTH.

1.1.2 NpeobpasoBaTenb WMeeT B3pbIBO3ALUNLLEHHOE WCMOMHEHWE, MapPKUPOBKY
B3pbIBo3awwmTel «0/1Ex db IIB T3 Ga/Gb», cootBeTtctBYeT TpeboBaHuam TP TC 012/2011
«O BesonacHocT obopynoBaHus ans pabdoTbl BO B3pbIBOOMNACHbIX cpedax», MOCT 31610.0,
FOCT IEC 60079-1, TOCT 31610.26.
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1.1.3 MNpeobpasoBaTent B COOTBETCTBMM C MapKupoBKoW B3pbiBo3awutbl, FTOCT
IEC 60079-14, FTOCT 31610.26 MoxeT ycTaHaBnMBaTbCsl Ha OObeKTax Ha rpaHuue 30H
knacca 0 u knacca 1, B 3oHax knacca 1 u knacca 2 no FOCT IEC 60079-10-1 nomeLueHui
N HapYXHbIX YCTAaHOBOK, r4e BO3MOXHO obpa3oBaHMe CMecei roprouux rasoB v napos C
Bo3ayxom kateropuu IIA u [IB TemnepaTypHbIx knaccoB T3, T2, T1 no FOCT 31610.20-1.

1.1.4 HomuHanbHble 3HaveHUst Knumatudeckmx daktopoB cornacHo MOCT 15150
Ona Buaa KnMMaTtudeckoro ucnonHeHus YXJI11*, HO npyu 3TOM AManasoH TemnepaTtypbl
oKkpyxatoLen cpepbl ot MuHyc 50 go 60 °C.

1.1.5 CTtpykTypa ycnoBHoro o6o3HaveHus npeobpasoBaTens npuBegeHa B
npunoxexun b.

1.2 TexHn4YecKkue xapakTepuCcTUKMN

1.2.1 AnvHa Hanpaenstowen L (cM. pucyHok 1, 1.4.5) onpepenseTcd 3akasom B
npegenax ot 500 go 3000 mm.

1.2.2 MNpeobpaszosaTtenb, B 3aBUCMMOCTY OT BapuaHTa UCMOMHEHNS, MOXET OCyLlie-
CTBNATb U3MEPEHNE YPOBHs, YPOBHA pasfena cpef, TemnepaTtypbl U MIOTHOCTU XUAKUX
cpea, a Takke obbéMa n macchl HedTenpoaykToB u CYT.

1.2.3 HwxHuin npeaen nsmepexnii yposHsa HH onpegenseTtcsa no hopmyne, MM:

Hu = dO + Ahy + hpe + hpy + d1,

roe  dO — oTCTyn OT AHa pesepByapa, MM;

Ahy— BENMYMHA HWKHEW HEM3MEepPSEMOW 30HbI, MM;

hpc — BbICOTa nonnaeka pasgena cpeg (Mpu OTCYTCTBMM MOMMaBka pasgena cpej
NPVHUMAETCs PaBHOMN HYMI0), MM;

haw — BbICOT@ HWXHEN 4YacTW nonnaeka MAOTHOCTU (NPU OTCYTCTBMM MoOMNnaBka
NAOTHOCTN NPUHUMAETCS PaBHOW HYJH0), MM;

d1 — rnybrHa norpyxeHusi nonnaska ypoBHS, MM.

BenvunMHa HwkHEN Hensmepsiemoln 30Hbl Ah, onpeaensieT MONOXeHWEe HWDKHEro
orpaHuMuuTenss xoaa MONMaBKOB, MpW BbIMyCKe W3 NPOW3BOACTBA YCTaHaBMMBaeTCH
MWHMManbHOM, PaBHON 25 MM.

Mpu akcnnyatauun npeobpasdoBaTens BenMYMHA HWXKHEWN HEensMepsieMon 3OHbl
MOXeT ObITb yBENUYEHa NepemMeLLeHNEM BBEPX HUXXHENO OrpaHnYMTeNs Xoaa NonnaBKoB.

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

He = d0 + L — Ahy — hpe — hy + d1,

roe Ahg — BenuuMHa BEPXHEW HEU3MEPSEMOW 30Hbl, ONpPeAensemMon MNOMoXeHNeM
BEPXHErO OrpaHNYnTEnNst Xo4a nornnaBKkoB, MM;

hns — BbICOTa BepxHel 4acTu MonnaBka MAOTHOCTU (MPU OTCYTCTBMM MOMsaBka
NAOTHOCTM NPUHUMAETCH PABHON HYNIO), MM;

hy — BbICOTa nonnaska ypOBHS, MM.

BenvunHa BepxHen HeusmepseMon 30Hbl Ahg onpegensieT nonoxeHWe BEpXHEro
orpaHMuMTENs Xoda MOMMaBKOB, NPW BbIMyCKe M3 MNPOU3BOACTBA YCTaHaBnuBaeTcs
MWHMManbHOW, PaBHOW:

— 80 MM ang BapuaHTa UCMonHeHus ¢ pnaHLeBbIM YCTPONCTBOM KpenrneHus:;

— (80 + |) MM gnist BapmMaHTa UCMNOJTHEHMS C Pe3bOOBLIM YCTPOMCTBOM KpensieHusl, ¢
OJMMHON pe3b0bl |.

Mpu akcnnyataumMn npeobpas3oBaTens BeNMYMHA BEPXHENW HEM3MEPSAEMON 30Hbl
MOXeT ObITb YBENUYEHA NepeMELLEHNEM BHNU3 BEPXHETO OrPaHNYMTENS XO4a NOMJIaBKOB.
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1.2.5 HwkHun npegen uamepeHun YpoBHsI pasgena cpef AByxXdasHOM XMAKOCTU
onpegensietcsa no opmMyne, MM:

HHpe = dO + Ah,, + d2,

roe  d2 — ry6uHa norpyXeHuns nonnaska pasgena cpef, MMm.
1.2.6 BepxHuii npegen nsMepeHun YpoBHA pasfena cpef AByXdasHoW XMAKOCTU
onpepgenseTcs no opmyrne, MM:

HBpe = dO + L — Ahg — hym) — hpe + d2,

rae  hyn — BbiCOTa nonnaeka ypoBHS hy MK Npu Hanuyum nonnaska MIOTHOCTY BbICOTA
nonnaska NAOTHOCTU hp, MM.

1.2.7 Npepensl 4onyckaemon OCHOBHOW MOrPELUHOCTU M3MEPEHUIN YPOBHS PaBHbI
1 Mm.

1.2.8 Bapnauusa nokasaHWn W3MEPEeHU YpPOBHA He npeBblluaeT npeaenos
[0mnyckaeMoWn OCHOBHOW MOrPELLUHOCTY.

1.2.9 MNpepensbl gonyckaeMon AOMNOMHUTENBHON MOrPELUHOCTU M3MEPEHUA YPOBHS,
0bycrnoBneHHON U3MeHeHMeM TemnepaTtypbl cpedbl B AvanasoHe paboumx TemnepaTyp,
paBHbI NpegenamM AonyckaeMor OCHOBHOWM NOTrPELLHOCTY.

1.2.10 V3mepeHune TemnepaTypbl OCyLLECTBASETCA B AvanasoHe oT MuHyc 50 go
60°C.

Mpepenel gonyckaemon abCconMtoTHON NOrPeLLHOCTN U3MEPEHNI TeMnepaTypbl:

—+ 0,5 °C B guana3soHe temnepatyp ot MmuHyc 40 go 60 °C;

—+ 1 °C B gnanasoHe Temnepatyp oT MuHyc 50 go muHyc 40 °C.

1.2.11 TvnoBble NoaaManasoHbl U3MEPEHWU MIOTHOCTU W Mpedenbl JonycKaemow
abCcomnoTHON MOrpeLLHOCTU U3MEPEHUI MITOTHOCTY NpuBeaeHb! B Tabnuue 1.

Tabnuua 1
MNopananasoHsbl Mpepgensl gonyckaemon
Tun npoaykTa N3MEepPEHUI NNOTHOCTH, abCcontoTHOW NOrpeLIHoCTy,
kr/m® kr/m®
BeH3unH 680 ... 800
[Oun3ensHoe Tonnmneo 780 ... 900 +1umm+15
KepocuH 740 ... 860
CKMKEHHbIN 500 ... 600 125
yrneBoAopoAHbin ras (CYT) 480 ... 610 -
MpumevaHns
1 Mo 3aka3y BO3MOXHbI Apyrie noaavana3oHbl M3MepPEeHWIA NNOTHOCTU B Npeaenax
avanasona 450 ... 1500 kr/m°.
2 Mpepenbl gonyckaemow abCOMOTHOM MOrpPEeLHOCTN ONpeaensieTca BapuaHTOM
nonnaBka NOTHOCTU

1.2.12 lMNpepenbl JonMyckaeMon OTHOCUMTENbHOW MOrpeLlHOCTM U3MepeHun obbema
HedTenpoaykToB, obbema xuakon dassl CYI npu obbeme ao 200 M® BKMIOUMTENBHO paB-
Hbl £ 0,62 %.

1.2.13 lMNMpepenbl  JonyckaemMon OTHOCUTENbHOW MOrPELIHOCTN  U3MEPEHU Macehbl
HedpTenpoaykToB B AvanasoHe ot 0,7 go 200 1, maccel CYI™ n macchl xugkon dassl CYI B
ananasoHe ot 1,2 o 120 T paeHbl + 0,65 %.

MpumeyaHve — B Pecnybnuke Benapycb BMecTo 3HauyeHus «200 T» npuMeHsieTcs
«120 T».

1.2.14 MNMpepgenbl  gonyckaeMonW  OTHOCWUTENbHOM  MOrpeLHOCTM  06paboTku
pesynbTaToB uamepeHun £0,05 %.
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1.2.15 MapameTpbl KOHTPONMPYEMOW Cpeabl:

— [NaeneHue He Gonee 2,5 MIa, KOHKpETHOE 3HaYeHWEe AaBMeHWUst onpeaensieTcs
TUMOM UCMONb3YyEMbIX YCTPONCTBA KPEMMEHNS 1 NOMNaBKoB.

— Paboyas TemnepaTtypa coOTBETCTBYeT Auanas3oHy uamepenui no 1.2.10 (mpwu
YCINOBWUM OTCYTCTBUS 3aMep3aHns KOHTPONMPYEeMOW Cpeabl).

— [lnotHoctb oT 450 po 1500 KF/MS, KOHKpETHOE 3HayeHwe MfOTHOCTU
onpegenseTcs TUNOM UCMNOMb3yeMbIX MOMNMNAaBKOB, NoAANana3oHoOM U3MepPEHUsT NAOTHOCTU
no1.2.11.

1.2.16 Mo cTeneHn 3awwmTbl OT NPOHUKHOBEHUSA MbINW, NOCTOPOHHWX Ten U BOAbI
npeobpasoBaTens cooTBeTCTBYET rpynne P66 no FTOCT 14254.

1.2.17 MNpeobpasoBaTtenb BblOEPXKMBAET BO3OEWCTBNE OTHOCUTENBHOW BMaXHOCTU
Bo3ayxa 80 + 3 % npu Temnepatype 40 + 2 °C, a Takke BO3OeNCTBME OTHOCUTENBHOW
BnaxHoctn 95 + 1 % npu Temnepatype 25 £ 2 °C.

1.2.18 lNpeobpa3oBatens coxpaHAeT paboTocnocobHOCTL NpuM  BO3OEWCTBUM
Bubpaumm ¢ yactoTton 2 — 80 'y, amnnutygon 0,1 — 1,0 MM (C amMnNNUTYSOW NepeMeLLeHNiA
+ 1,0 MM npu yacToTax ot 2 go 13,2 'y n ¢ amnnNuTygon yckopeHus + 0,79 npu yactotax
ot 13,2 o 80 INu).

1.2.19 lNpeobpasoBaTtens coxpaHseT paboToCcnoCoOBHOCTb NPW BO3AENCTBUN MHOMO-
KpaTHbIX YOApOB CO 3HAYEeHMEM MUKOBOro yckopeHus 5g n yactoton 40 — 80 ygapoB B Mu-
HYTY.

1.2.20 MNpeobpasoBatenb CoxpaHAeT paboTocnocOOHOCTbL Mpu  CneayroLmx
BO30EWCTBUAX, COOTBETCTBYIOLLUX YCIOBUSIM 3KCMyaTaumm:

— KpPEeH cyaHa oo 22,5° ot BepTukanu;

— Kayka cygHa [o 22,5° ot BepTukanu ¢ nepmogom 7 — 9 c.

1.2.21 HopmanbHoe yHKLMOHMPOBaHWE npeobpasoBaTens obecnevmBaeTcs npwu
ONUHE NUHUN NUTaHUA-CBA3N He 6onee 1500 m.

1.2.22 O6meH uHdopMauneln npeobpasoBaTtenein ¢ agpyrummu npubopamu BeneTcs
no npotokony «CEHC». [ina BapuaHTa ncnonHenns Modbus o6meH nHdopmavumeni ¢ gpy-
rmmu npubopamm BO3MOXeEH Takke no npoTtokony Modbus (peanunsauusa RTU).

1.2.23 MNuTtaHne npeobpasoBaTtens OCYLUECTBMNSETCS NOCTOAHHbIM HanpsXeHWeMm B
AnanasoHe:

— 0T 4 pno 15 B onsa Bcex BapnaHTOB UCMONHEHUS, Kpome ncnonHeHnss Modbus;

— o1 6 go 50 B ans ncnonHenuss Modbus.

MoLwuHocTb, noTpebnsemas npeobpasoBartenem, He 6onee:

— 100 mBT ons Bcex BapuaHTOB MCMNOSHEHMUS, Kpome ucnonHeHms Modbus;

— 400 mBT ansa ncnonHexnnsa Modbus.

1.2.24 MNpeobpasoBaTtenb paboTaeT npy BO3OENCTBMU INIEKTPOMArHUTHBIX NMOMeX U
COrMacHO KpUTEpMsiM, yka3aHHbIM B Tabnuue 2.

Tabnuua 2
Bua nomexu Hopwmbl (npoueHTbl OT Kputepun
HOMMHasbHbIX 3HAaYeHWI NapaMeTpoB)
KoHOyKTMBHbIE — 10 % pns nopsgka rapMoHuk ot 1 go 15. A
HU3KOYaCTOTHbIE NMOMEXM, —0oT1 10 go 1 % Ans nopsigka rapMoHuK oT 15
rapmMoHu4eckme no 100;
cocTaBnsowme HanpshkeHust | — 1% ansa nopsigka rapmoHuk ot 100 go 200
Ha NopTax 3MeKTponuTaHus
KoHOyKTMBHbIE 3 B (achcdhekTmBHOE 3HayeHue); 0,15 — 80 MI'y A
paaMoYvacTOTHbIE MOMEXM Ha | npu rnybuHe amnnutygHou mogynsaummn 80 %
noprax anekTponuTaHus, Ha ¢ yactoTtom 400 My nnn 1ky,
CUTHarnbHbIX U YNpaBsitoLLmMX
nopTax
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MpogonxexHne Tabnuubl 2

Bua nomexm HopMbl (NpoueHTbl OT Kputepun
HOMMWHanbHbIX 3HAYEHMI NapaMeTpoB)
Manyyaemble 10 B/m; 80 — 2000 MI'y npu rnybuHe A
paguoyacToTHble NomMexu Ha | amnnuTygHou moaynsaumm 80 % c YacToTom
nopT Kopnyca 400 Ny nnm 1 klMy
HaHocekyHaHblE 1 kB B

MMNynbCHbIE NOMEeXN Ha
CUrHanbHbIX, ynpaBiArLWNUX
nopTtax u noptax nMTaHuA

MukpocekyHaHbIe 1 kB, «npoBoA-3eMnsa» B
UMMYMbCHbIE NOMEXMN Ha
CUrHarnbHbIX, YNPaBnsoLLmMX
nopTax u nopTax nuTaHus

AnekTpocTaTnyeckmmn KOHTaKTHbIN 6 KB; B
paspsg BO34yLWHbIN 8 KB
MarHuTHoe none 100 A/m A

NMOCTOSIHHOE U NepeMeHHoe
yacToTon 50 Ny,

1.2.25 Npeo6Gpa3zoBaTtent He CO34aéT MOMEXW C YPOBHSAMM, MNPEBbILIAKLLMMU
ykasaHHble B Tabnuue 3.

Tabnuua 3
Bug nomexm [wnanasoH yacTot OrpaHnyeHve
KoHpykTuBHble / HanpsixeHne 10-150 kl'y, 96 — 50 nbmkB
paavonomMex (4ns KBasunuKoBOro 150 — 350 kl'y 60 — 50 nbmkB
NnpUeMHMKa) 0,35-30 MI'y 50 nbmkB
MHaykTuBHble / HanpskeHHOCTb 150 — 300 kl'y 80 — 52 nbmkB/m
nonga paguonomex (4ns 0,30 -30 My, 52 — 34 pbmkB/m
KBa3WMMKOBOrO NPUEMHMKA) 30 —2000 MI'y 54 pBbmkB/m
3a UCKINIOYEHNEM
156 — 165 MI'y 24 nbmkB/m

1.2.26 Mzonaumsa aneKkTpuyeckux uenev npeobpasoBaTtens Mexay 3reKTpuYeckumm
LensamMm M KOPMycom, a Takke Ans BapuaHTa wucnonHenns Modbus mexagy uensmu
nHTepdenca RS-485 n octanbHbIMM LENAMY BblOEPXKMBAET MPU HOPManbHbIX YCIOBUSX
oKpyXatLen cpefpbl B Te4eHne 1 MUH. eACTBME CUHYCOMOANbHOrO HanpsXKeHNst 4acToTown
(50 £ 5) 'y ¢ HoMUHanNbHbIM 3HayeHem 500 B.

1.2.27 ConpoTusreHe u3onaumm Mexagy 3NeKTPUYECKMMU LEensiMM M KOpNycoMm
npeobpasoBaTtens, a Takke pAns BapuaHTa ucnonHeHus Modbus wmexagy uensmu
nHTepdenca RS-485 n octanbHbIMK LIENSIMU HE MEHEE:

— 20 MOwM npu HOpMarbHbIX YCIIOBUSIX OKPYXaloLLEen cpefbl;

— 10 MOmM npwu BepxHeM 3HayeHun paboyern TemnepaTypbl OKpyXXatoLLen cpeap;

— 2 MOWM npu BEpXHEM 3HAYEHWUN OTHOCUTENBHON BMAXHOCTN paboymx yCrioBui.

1.2.28 lNMpeobpasoBaTenb UMEET CneayLmne nokasaTenn Hag&xHoCcTu.

CpegHsis  HapaboTka Ha O0OTKa3 C Y4eTOM TEeXHWYEeCKOro obcCnyXuBaHus,
pernamMeHTMpyemMoro AaHHbIM PYKOBOACTBOM MO akcnnyaTauun, He meHee 100000 u.
CpegHsis HapaboTka Ha oOTka3 npeobpas3oBaTenen ycTaHaBnMBaeTCH ONs1 YCIOBUIA U
pexumoB, oroBopeHHbix B 1.1.4, 1.2.15, 1.2.17 — 1.2.22, 1.2.23 (B YacCT! HanpsiKeHus
nutanus) n 1.2.24.

Kputepnem oTkasa sBnseTcsa HecooTBeTcTBME npeobpasosatens TpeboBaHWAM
1.2.7-1.2.11, 1.2.23 (B 4Yacti notpebnsemomn MmowHoctn), 1.2.25 - 1.2.27.
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1.2.29 HasHaueHHbIn cpok cnyxbbl 15 ner.

1.2.30 NabapuTtHble 1 yCTaHOBOYHbIE pa3mepbl NpeobpasoBaTenen onpeaensitoTcs
ONVHOW HanpaBnsoLLEN, BapyaHTOM UCMONHEHNS KOPyca, TUMOM YCTPOWCTBA KpenneHus.

1.2.31 Macca npeobpasoBatens He 6onee 25 kr.

1.3 KoMmnnekTHOCTb

1.3.1 Komnnekt noctaBku npeobpasoBaTenss COOTBETCTBYET MNpUBEOEHHOMY B
Tabnuue 4.

Tabnuua 4
HaumeHoBaHve Kon-Bo MpumevaHne

MpeobpasoBaTenb MarHUTHbIN NOMaBKOBbIN 1wt B COOTBETCTBUN G 33KA30M

MMI1-201E ncnonyenni MP nnn PP )

MpeobpaszoBaTenb MarHUTHBIN NOMABKOBBLIN 1 oka

MMI-201E nenonHenni MP nnn PP. MNacnopt )

o 1nnmn 2
KoMnnekT MOHTaXHbIX YacTewn KOMMA B cootBeTcTBUM C 1.4.3
Ha naptuio

Mpeobpa3zoBaTenb MarHUTHbIN NOMMABKOBLIN npeobpasoBaTenen,

[MMIM-201E ncnonHenun MP nnn PP. 1 ak3. nocTaensiemMyto B OAnH agpec,

PykoBogcTBO no akcnnyataumu W JOMNOMHUTENBHO — MO
TpeboBaHUI0 3aKa3yuka.

1.4 CocTaB nsgenus

1.4.1 NpeobpasoBaTtenb (CM. PUCYHOK 1) COCTOMT M3 KOpryca, COeOMHEHHOrO C
HanpaensowWwen, Ha KOTOPOW YCTaHaBMMBAKOTCH: YCTPOWCTBO KpenmeHus, MonnaBku
YPOBHS, NIIOTHOCTK, pasaena cpef U orpaHnyMTenn xoaa nonnasBKoB.

BapwuaHTbl ncnonHeHns npeobpasoBaTtenen oTnM4aTcs:

— KOHCTPYKLMeW Kopryca,

— BapuaHTOM MCMNOSTHEHUS YCTPOWCTBA KPEeNneHus;

— ANVHON HanpaensioLLen;

— KONMUYECTBOM M3MeEpSAEeMbIX MNapameTpoB (HanMyvMem MOMMaBKOB YPOBHS,
NNOTHOCTK, pa3dena Cpef, a Takke KONMYeCTBOM TOYEK M3MEpPeHUss TemnepaTypbl);

— KOHCTPYKLMEeN NonnaBkoB YPOBHS, NMOTHOCTU U pa3sgdena cpej (B 3aBUCUMOCTU OT
napamMmeTpoB KOHTPONMPYEMOW CPeabl);

— Hanuumem BbIxoga ¢ npotokonom Modbus (ucnonHeHne Modbus).

1.4.2 Kopnyc npeobpasoBatens uMeeT CbEMHYK KpbiwKy 1, oguH wnu fAga
KabenbHbIX BBOAA 2 1 BHELLHWUIA 3aXMM 3a3eMreHns 3 (CM. PUCYHOK 2).

MpumeyaHne — BapnaHTbl UICMONHEHNS C ABYMS KabenbHbIMU BBOAaMM NpegHasHa-
YeHbl ANA CKBO3HOTO COeAMHEHNs nMpeobpasoBaTenen n Apyrmx yCTPOWCTB B JIMHMIO NnUTa-
HWS-CBA3M 6e3 NpUMEHEeHVs OOMOMHUTENbHBIX KOMMYTaLUMOHHBLIX KOPobok. Ho oTcyTcTBre
KOMMYTaLUMOHHOM KOPOOKM AenaeT HEBO3MOXHbIM AarbHEWLLY0 3KCnnyaTauuio BO B3pbl-
BOOMACHOW 30He OcCTaslbHbIX YCTPOWCTB NpU AeMOHTaxe npeobpasoBatens ANns nposee-
HUS TEXHUYECKOro 06CNY)XMBaHUSI UMW PEeMOHTa.

Kopnyc npeobpasoBaTtenst M3rotaBnuBaeTCsd M3 KOPPO3MOHHOCTOMKMX CcTanen
12X18H9TN, 12X18H10T.

1.4.3 Kopnyc u3rotaenmeaetcsa ¢ kabenbHbiMu BBogamu D12 un D18. KabenbHble
BBO/bl KPEMATCH K KOPMYCY C MOMOLLbIO Pe3bb0BbIX COeAMHEHWI.

KabenbHble BBOAbI, M3roTaBnnBaemble MO YMOMYaHWIO, (CM. PUCYHOK 3, a) cogep-
aT KomnbLO YNNoTHUTENbHOE 1, BTYNKY HaXUMHYIO 2, BTYNKY pe3bboByto 3, 3arnyLuky 4.
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120 max
120 max

|
\
90 max
|
\
90 max

775 max 230 max
6)

a)
1- KpblLUKa; 2 — kabenbHbI BBOA; 3 — BHELUHMI 3aXMM 3a3eMIIEHMS.
PucyHok 2 — BapuraHTbl MICNOMHEHMs kopnyca:
a) ¢ ogHuMM kabenbHbIM BBOAOM; 6) ¢ ABYMS kabenbHbIMW BBOAAMM

7 2 3 4 7 2 5 4 6

1 - KOMbLO YNNOTHUTENbHOE; 2 — BTYNKa HaXumHasi; 3 — BTynka pesbboBas; 4 — 3armyluka; 5 — BTynka pe3bboBas
YKM; 6 — kpenéxHbin anemeHT YKM; 7 — Brynkn YKBK; 8 — BTynka pessbosas YKBKI; 9 — kombLo ynnoTHUTENbHOE

YKBKT'; 10 — waitba YKBKT.

PucyHok 3 — OnemeHThbl kabenbHbIX BBOAOB:
a) kabenbHbIi BBOA, BapuaHT MO YMOMYaHuio; 6) kabenbHbli BBOA C YCTPOWCTBOM
kpennenuss metannopykaBa (YKM); B) kabenbHbli BBOA C YCTPOMCTBOM KpenfeHus
O6poHnpoBaHHoro kabenst (YKBK); r) kabenbHbli BBOO C TEPMETU3NPOBAHHbLIM
YCTPOWCTBOM KpenneHuss GpoHunpoBaHHoro kabenst (YKBKI); n) kabenbHbii BBOA C

yCTpoWcTBOM Kpennenusi Tpybbl (YKT).
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Kaxabii kabenbHbli BBOA, KOMMIMEKTYETCS TPeMs KOMNbLaMWU YNSOTHUTENbHLIMU.
OpHo KomnbLO ycTaHaBnuBaeTcsl B kabenbHbli BBOA, OBa ApYrux NpUKNaabiBaroTCs.
Kaxgoe konbLoO MMeeT CBOM AnanasoH AMamMeTpoB AOMNYLIEHHbIX K BBOAY B HUX kabenen.
OTOT AnanasoH ykasbiBaeTCs Ha TOPLIEBOM NMOBEPXHOCTU KOMbLia.

KabenbHbii  BBOg D12  KOMMMEKTyeTcs  KonbuamMy  YNSOTHUTENbHBIMU,
npefHasHa4YeHHbIMU ANst YNIOoTHEHUS kabens Kpyrrnoro cevyeHust C HapyXHbIM UaMeTpoMm
ot 5 go 8 mm, ot 8 go 10 mm m ot 10 go 12 mm. KabenbHbin BBog D18 komnnekTyeTtcs
KONnbLaMW YNNOTHUTENbHbIMW, MpefHa3HaYeHHbIMU ANs YNIOTHEHUA kabensa Kpyrnoro
CeyeHusi C HapyXHbIM AMameTpoMm oT 12 go 14 mm, ot 14 0o 16 Mm 1 ot 16 o 18 mm.

Mpumevanne — [Ona BapwaHTOB ucnonHeHusa kabenbHoro BeBoga YKBK, YKBKI
BbllLIeyKa3aHHble pa3mepbl OTHOCATCS K AnameTpy kabens 6e3 6poHu.

Mo 3aka3y MOryT u3rotaBnMBaTbCs BapuaHTbl UCMOMHEHUSA KabernbHbIX BBOLOB C
YyCTPOWCTBOM  KpenneHnuss  metannopykasa (YKM), ¢ ycCTpoWCTBOM  KpenneHus
6poHupoBaHHoro kabenst (YKBK), ¢ repmeTusvMpoBaHHbIM YCTPOWCTBOM KpenneHus
H6poHupoBaHHoro kabens (YKBKI) n yctponcteom kpennenus Tpyobl (YKT).

BapuaHTbl mcnonHeHns  kabenbHbIX BBOAOB C  YCTPOWCTBOM  KpEnneHus
MeTannopykasa coaepxaTt BTYNKy pe3b0oByt0 5 ¢ pe3bbon nof KpenéxHbln anemMeHT 6, B
KOTOpOM chukcupyeTcs meTtannopykas (cM. pucyHok 3, 6). KabenbHbii BBog D12 nmeet
BapuaHTbl ucnonHeHms YKM10, YKM12, YKM15 n YKM20 ans kpenneHus metannopykasa
C BHyTpeHHuM guameTtpom 10, 12, 15 n 20 MM cootBeTcTBEHHO. KabenbHbii BBog D18
mmeeT BapuaHTbl ucnonHeHns YKM20 n YKM25 anga kpenneHus meTtannopykaBa C
BHYTpPeHHUM gnameTtpom 20 1 25 MM COOTBETCTBEHHO.

BapuaHTel ncnonHeHnns  kabenbHbIX BBOAOB C  YCTPOWCTBOM  KpEnneHus
HGpoHupoBaHHOro kabens cogepxat BTYnKku 7 (CM. pucyHok 3, B). ®ukcaumsa 6poHn kabens
OCYLLECTBNSAETCA Mexay BTynkamu 7 Mpu HaBopadvMBaHuM BTynku pesbboBon 3.
KabenbHbii BBOA D12 wmMeeT BapuaHT MCNOMHEHUSA YKBK16 pana kpennenus
6poHUpOBaHHOro kabens ¢ HapyXHbIM AnameTpom Ao 16 mm. KabenbHbein BBog D18 nmeet
BapuaHT ucnonHeHus YKBK21 ans kpenneHus GpoHMpPOBaHHOrO kabensi ¢ HapyKHbIM
anametpom ago 21 mMm. BapuaHTtel YKBK obGecneuynBaloT HagexHoe arekTpuyeckoe
coeauHeHne 6poHn kabens c kKopnycom npeobpasoBaTtens.

BapuaHTbl ucnonHeHns kabenbHbIX BBOAOB C repMeTU3UPOBAHHbLIM YCTPOWCTBOM
KpenneHnss 6poHMpoBaHHOro kabens (CM. puCyHOK 3, 1) cogepxar BTYnKu 7 Ans oukcaumm
6poHu kabens Npu HaBopayMBaHUK BTYNKM pe3bboBON 8, a Takke KOMbLO YNIOTHATENBHOE
9, wanby 10 un BTYNKy pe3bboByd 3 Ans repmeTvsauum no obonoyke kabens. [JaHHbIN
BapuaHT kabenbHOro BBoAa KOMMIEKTYeTCH ABYMsI KOMNbLAMW yNnoTHUTENbHbIMU 9. OgHO
KOMbLIO yCTaHaBnuBaeTcs B KabenbHbIN BBOA, Apyroe npuknagbiBaeTcs. Kaxaoe konbLuo
MMEET CBOW [AManasoH [JOMyCTUMbIX HapyXHbIX [MaMETPOB MOHTMPYyeEMOro kabens.
KaGenbHbii BBOA D12 wumeeT BapuaHT wucnonHennss YKBKI16 ana kpenneHus
6poHupoBaHHOro kabens ¢ gnaMeTpom no 6poHe Ao 16 MM K HapyxHbIM anameTpom ot 10
0o 15 mm unm ot 14 go 19 mm. KaGenbHbii BBoAg D18 vMMeeT BapuaHT WUCMOSHEHUS
YKBKI21 ana kpenneHus ©6poHMpoBaHHOro kabensi ¢ guameTpom no 6poHe Ao 21 mm u
HapyXHblM gvameTtpom oT 15 go 20 mm unu ot 19 go 24 mm. Bapuantel YKBKI
obecneymBalOT HaOeXHOe JrneKkTpuyeckoe coeavHeHve OpoHu kabens C  Koprnycom
npeobpasoBartens.

BapuaHTbl McnonHeHusi kabenbHbiX BBOAOB C YCTPOWCTBOM KpemnmneHusi Tpyobl
copepxaT BTYNKy pe3bboByld 5 C BHyTpeHHew pe3bbol nog kpenneHve TpyoObl (CM.
pucyHok 3, g). KabenbHbii BBog D12 nmeeT BapuaHT ucnonHenns YKT1/2 gns kpennexus
TPyObl C HapyxHon pe3bbont G 1/2. KabenbHbii BBog D18 umeeT BapuaHT UCMNOMHEHUsI
YKT3/4 ona kpennexus TpyObl C HapyxHol pe3bboin G 3/4.

MeTannuyeckne anemeHTbl KabenbHOro BBOAA W3roTaBMNMBAaKTCA M3 CTanen
12X18H10T, 14X17H2.

13
CEHC.421411.060P3



1.4.4 YcTpoWCTBO KpenrneHus npeobpasoBaTtenei Ha pe3epByape MOXeT ObiTb He-
perynupyembiM briaHLeBbIM U pe3bOoBLIM.

Heperynupyemoe yCTpPONCTBO KpenneHns XECTKO (MKCUPYETCS Ha HanpaBnsioLwen
npeobpasoBatens cBapHbIM coeavHeHueM. [peobpasoBaTtenb MMeeT KOHCTPYKTUBHYHO
BTYNKy BT60, ycunusaroLLyo cBapHOe CoefMHEHWE HanpaBnsiolwen ¢ YCTPONCTBOM Kpen-
nexus (CM. pucyHok 1).

YCTPONCTBO KpenneHus narotasnuasaetcsa n3 ctany 12X18H10T.

Bonee nogpobHoe onncaHMe OCHOBHbIX BapMaHTOB YCTPOWCTB KpenneHus npeob-
pasoBaTenen npuBegeHo B NpunoxeHum B.

1.4.5 NpeobpasoBaTtenn MOryT W3rotaBnMBaTbCA C ONWHOW Hanpasnsowen B
cooTBeTcTBUM C 1.2.1 (CM. pucyHok 1).

OnvHa Hanpasnstowen (L) — 3aTo pacctosiHMe OT TOPLIEBOW MOBEPXHOCTU Harpas-
NSoLen 40 YNNOTHATENBHOW NOBEPXHOCTU chriaHua unm peas00Boro wryLepa.

OnvHa HanpaBnsoLwen Npy 3aka3e yka3biBaeTCcsa B YCIIOBHOM 0003HaveHun npeob-
pasoBaTens. [lonycTuMoe OTKIOHeHWe AnWHbl NnpeobpasoBaTens + 2 M.

1.4.6 KonmyecTBO M cocTaB MapameTpoB, u3mepsieMblx npeobpasoBaTtenem:
n3MepeHne ypoBHS, MIOTHOCTW, pa3gena cpel, MHOroToYeyHoe u3MepeHne TemnepaTypbl
onpefenseTcs HanuMuMem COOTBETCTBYIOLLUMX TMOMMaBKOB YPOBHHA, MMNOTHOCTW, pasgena
cpen v KonNM4ecTBOM aT4YMKOB TemrepaTtypbl.

Bbibop Tuna nonnaBkoB onpefensieTcs XapakTepucTUKamMu KOHTPONMPYyeMOon cpe-
Obl: AaBNeHNEM, NNOTHOCTbIO, XMMUYECKOW aKTUBHOCTbIO.

MoppobHoe onucaHne OCHOBHLIX TUMOB MOMMABKOB Npeobpa3oBaTenen NpUBeAEHO
B npunoxexuu I

lMpeobpasoBaTens MOXeT WMeTb A0 BOCbMW TOYeK (OaTYMKOB) M3MeEpeHus
TemnepaTtypbl, KONMYECTBO AATYMKOB TemnepaTtypbl Onpeaensiercs AMMHOMN HanpaBnsio-
wen.

1.5 YcTpowncTBo u paboTa

1.5.1 Kopnyc 1 npeobpasoBaTens C KpblwKoW 2, kabenbHbiMM BBOAaMM 3 U
Hanpaensowen 4 obpasyloT B3pbIBOHENPOHULL@EMY 060Modky npeobpasoBaTenst (CM.
pucyHok 4). Ha HanpaBnsioLweli ycTaHaBnNUBaOTCA YCTPOWCTBO KPEMNNEeHUs, NOMfaBku U
OrpaHnyYnTEnNn XoAa NonnaBkoB (CM. PUCYHOK 1).

O6onoyka Ha Kopryce UMeeT HapYXXHbIN 3aXUM 3a3eMneHns 5 (CM. pucyHok 4).

BHyTpM o060noykM pacrnonaraeTcsi 3NeKTPOHHbIM  Grok npeobpasoBatens —
YYBCTBMTENbHbIA 3NEMEHT 6, C pydykon 9 Ona M3bSATUA ero B Clydae PeMOHTa W
BHYTPEHHUM 3aXMMOM 3a3emneHus 11. YyBCTBUTEMbHbIN 3nMeMeHT uKkcupyeTca npwm
MOMOLLY BUHTOB 7 1 Lanb 8.

1.5.2 YyBCTBUTENbHbLIA 3NEMEHT COCTOMT M3 Gnoka AaT4yMkoB 12, pacnonoXeHHOro
BHYTPY HanpasnsitoLwen, n 6noka obpaboTkm curHanoB 13, pacnonoXXeHHOro BHyTpU Kop-
nyca.

Hecywimm 3nemMeHTOM KOHCTpykuum Ornoka [JaTuukoB gBnsietca  Tpyba wu3
ananekTtpudeckoro  martepuana.  BHytpu  Tpybbl  HaTsHYT  3ByKOMpoBO4 U3
MarHUTOCTPUKLMOHHOIO MaTepuana. Ha BepxHeM KOHLe 3BYKONMpOBOAA YCTaHOBIEHA
KaTylwka cuuTbiBaHus. Ha TpybGe Gnoka AaTyvkoB YCTaHOBMEHbl MHTErparnbHble OaTYMKu
Temnepatypbl 14. Tpyba Onoka p[AaTyvMkoB C [JatyvMkamu TemnepaTypbl  3akpbiTa
TEPMOYCaXXMBaeMomn TpyOKOM.

Bnok 06paboTky cUrHamoB COCTOUT M3 HECKOSbKUX MnaT, repMEeTUYHO 3aKpbITbIX
KOXYXOM. [nsi NOAKMOYEHUsT BHELLHUX Lienei 6ok o6paboTkmM cUrHanos YyBCTBUTENBHOIO
arNeMeHTa CoAepPXUT 3aXXMM KrnemmHbin 10.

Bnok o6paboTku curHanoB Nogaét TOK B 3BYKONpoBOA, oOpabaTbiBaeT curHanbl ¢
KaTylWKMn CYMTbIBAHWS WM [OaTYMKOB  TemnepaTypbl, OCYyLWECTBNSAET  BblYMCIEHME
HeobXxoaMMbIX NapameTpoB.
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1 - kopnyc; 2 — KpbILKa; 3 — kabenbHblit BBOA; 4 — HaNpaBRsitoLas; 5 — BHELLHUIA 3aXUM 3a3eMIeHNst; 6 — YyBCTBUTENbHLIN
3MEMEHT; 7 — BUHT; 8 — Wwaiiba; 9 — pyyka YyBCTBUTENLHOMO arieMeHTa; 10 — 3aXI1M KNEMMHbINA YyBCTBUTENBHOMO ANEMEHTa;
11 — BHYTPEHHUIA 3aXuUM 3a3emneHnst; 12 — 6rok AaTynKoB YyBCTBUTENBHOTO 3nemenTa; 13 — brok obpaboTkv curHanos
YYBCTBUTENBHOTO 3MEMEHTa; 14 — MHTerpanbHbIA AaTYMK TeMnepaTypbl 6roka 4aTYMKOB.

PucyHok 4

1.5.3 N3amepeHre ypoBHA OCYyLLECTBRAETCA cneaytowmm obpasom. Monnasku ypoB-
Hs1, pasgena cpep C MOCTOSIHHbIMWM MarHUTamy CKOMb3AT NO HanpaBnsioLLen, BHYTPU KOTO-
POl pacnonoXeH 3BYKOMPOBOA M3 MarHATOCTPMKLMOHHOIO MaTepuana, U B 3aBUCMMOCTU
OT YPOBHSI XWOKOCTW, YPOBHA pasfena cpef 3aHMMaloT Ha HamnpaBnslowen CooTBeTCT-
ByloLLiee MofioxeHne. Yepes 3ByKONPOBOA NPOMyckaeTCcsl MMMYSbC TOKa, KOTOPbIN CO3AaéT
BOKpYr 3BYKOMpOBO4A MO BCEN ero AfMHe MarHutHoe none. B mecTte pacnonoxeHus
nonfnaeka C MOCTOSHHbIM MarHWTOM, Mo AevctBueM addekTa MarHUTOCTPUKLIMM
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BO3HMKaET UMMYMbC yNpyron gedopmaLmmn, KoTopbIn pacnpocTpaHaeTcs No 3ByKONpoBoay .
Mmnynbc pJoxoguT QO KOHUA 3BYKOMPOBOAA WM 3@ CYET obpartHoro addekta
MarHUTOCTPUKLUMM (PMKCMPYETCH KaTYLUKON CUYUTbIBAHWSA. ONEKTPOHHbIN 6nok npeobpaso-
BaTens uamepseT WHTepBarnbl BPEMEHM OT MOMeHTa (POPMUPOBAHUSA UMMyrMbCca TOKa B
3BYKOMpPOBOAE 10 MOMEHTa Npuéma nMmnynsca ynpyrov gedopmaumm oT nonnaska. Tak Kak
CKOPOCTb pacrnpocTpaHeHns nMnynsca ynpyron gegopmamm B 3ByKonpoBoge NMocTosiHHA,
TO OTO NO3BOMAET OnpedennUTb pPacCcTosiHMe [0  MECTOMOSIOXEHUs  MoMnaBka,
onpeaensaemMoro nonoXeHNneM YpoBHS, YPOBHS pasaena cpef KOHTPONMPYeMOn XNAKOCTU.

1.5.4 N3amepeHne TemnepaTypbl OCYLIECTBMASETCA C MOMOLLbIO MHTErpanbHbIX
[aT4yMKOB TemnepaTtypbl, PaBHOMEPHO pacnpefeneHHblX no AnuHe npeobpasoBaTens.
Cxema pacnosnoxeHust AaT4YMKOB TeMnepaTypbl NpuBegeHa Ha pucyHke 5.

AaTynk Tem- —
nepaTypbl Ne8 )

AaTtumk Tem-
nepaTtypbl Ne3 S

AaTynk Tem-
nepatypbl Ne2 T

hts

Aatynk Tem-
nepatypbl Nel

hts

ht2

-
PucyHok 5

Mpn anuvHe Hanpaensowen npeobpasoBatenss L go 2400 MM BKNHOYMTENBHO
AaTyvKnM TemnepaTypbl ycTaHaBnueawTcs ¢ warom Aht = 300 mm, B KonnyecTse, KOTopoe
ymellaeTca Ha AnuHe Hanpasnsowen. Mpu anvHe Hanpasnswowen L cebiwe 2400 mm
yCTaHaBNMBaeTCA BOCEMb AaT4YMKOB TemnepaTypsbl ¢ warom Aht = L/8.

BbicoTa ycTaHOBKM nepBoro AaTtyuka Temnepatypbl ht; npnbnuantensHo paBHa
60 wMm. OpUEHTUMPOBOYHbIE 3HAYEHUSI BLICOT YCTAHOBKM OCTanbHbIX [AaTYMKOB
TemnepaTtypbl paccuuTbiBalOTCA No hopmyne:

ht; = hty + Aht - (1 — 1),
roe i — nopsakoBbI HOMEP AaTymka TemnepaTypbl.

TOYHbIE 3HAYEHWS BbICOT YCTAaHOBKM AATYMKOB TemnepaTypbl 3anucaHbl B NamsTy
npeobpasoBaTtens 1 ykasaHbl B €ro nacropre.

Mo paHHbIM JaTYMKOB TeEMMepaTypbl, PACMOMOXEHHBLIX HWXE YPOBHS XMOKOCTW,
3MNEKTPOHHbIN BOK OCYLLLECTBISIET PacyET CpeaHe TemMnepaTypbl XUAKOCTH t°.

Mo AaHHbIM OaT4YMKOB TemnepaTtypbl, PacnofioKeHHbIX BbllIEe YPOBHS XXWUAKOCTH,
3MNEeKTPOHHbIN BIOK OCYLLECTBNSAET pacyET cpeaHel TemnepaTypbl naposon dasbl CYT ™.
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Mo AaHHbIM JaTYMKOB TemnepaTypbl, PacnoONIOKEHHbIX PSAOM C MONiaBkoM MoT-
HOCTM 3NEKTPOHHEIN BOK OCyLLEeCTBNSAET pacyET TeMnepaTypbl NPU N3MEPEHNM NIIOTHOCTU
tr.

1.5.5 N3amepeHre NNOTHOCTM OCYLLECTBNSETCA C MOMOLLBIO MomnnaBka MioTHOCTH
(cm. pucyHOK 1), ypoBeHb MOrpyXEHWs KOTOPOro 3aBMCUT OT MIIOTHOCTU XuAkocTu. B
cooTBeTcTBUM C 1.5.3 anekTpoHHbI O6nok npeobpas3oBatensa onpenensieT MonoXeHue
NnonmnaBKOB YPOBHSA U MMOTHOCTU. [10 B3aMMOpacnonoXeHWo MOMMaBKOB YPOBHS W
NMOTHOCTM onpedensieTcs rnybuHa norpyeHus nonnaeka NAOTHOCTU U, COOTBETCTBEHHO,
cama nnoTHOCTb.

Mpu Hanuuum nonnaska NNOTHOCTM NpeobpasoBaTenb N0 M3MEPEHHOW NNOTHOCTMY i
1 Temnepartype npv U3MepeHun NOTHOCTU tr OCyLLEeCTBNSET pacyeT NioTHOCTU I, NpuBe-
OEHHON K cpefHen TemnepaTtype t° KOHTponupyemown xugkoctu. [na HedTenpoaykTos
pacyéT OCYyLLEeCTBISAETCA B COOTBETCTBMU C AaHHbIMU, NpuBeaéHHbIMKM B TOCT 8.587, ons
CYI — B COOTBETCTBUM C AaHHbIMW, NPUBEAEHHBIMKU B AoKymeHTe «APl Manual of Petro-
leum Measurement Standards, Chapter 11, Section 2, Part 4 — Temperature correction for
the volume of NGL and LPG, Table 23E, 24E, 53E, 54E, 59E, and 60E» (ganee no Tekcty
— APl MPMS Chapter 11.2.4), a Ans npovn3BOfbHON XWUAKOCTU — MO 3afaHHOMY, BBEAEH-
HOMY B NamsATb NpeobpasosaTtens koadduLumMeHTy 06bEeMHOro paclunMpeHns Xunakoctn Lo.

Mpn oTcyTCTBMM nonnaBka MNMOTHOCTU npeobpasoBaTentd MOXHO 3adaTb Tpu
crnocoba pacyéTa NrnoTHOCTW.

MepBbIi cnoco® npegHasHayeH Ans pacdéta MMOTHOCTU MPOW3BOSIbHOW KMOKOW
cpenpbl. Mpu 3TOM NMOTHOCTb XWMAKOCTM I pacCyYUTbIBAETCA ANS TeKylewn cpeaHen
Temnepatypbl t° nNo 3adaHHbIM, BBEAEHHbIM B NamATb npeobpasoBaTens AaHHbIM:
MCXOOHOWM MIOTHOCTW ro, TemnepaTtype to, COOTBETCTBYHLLEA WMCXOOHOW MMOTHOCTW, U
K03 PMLUMEHTY OO BEMHOIO pacLLMPEHUS XMaKocTH Lo.

VicxoaHble daHHble Ons pacyérta nroTHOCTM ro, to, Lo Moryt BBOAUTBCA Mpu
3KcnfyaTtauum B COOTBETCTBMM C MACMOPTHBIMM AAHHLIMU MPOAYKTA WM pe3ynbTaTamu
KOHTPOJbHbIX N3MepeHuin. Ecnun ncxogHble faHHbIE HEN3BECTHbI, TO OHU MOTYT ObiTb B3SIThbI
13 CNpPaBOYHON NnTEpPaTyphbI.

Btopoii cnocob npenHasHaveH Ansi pacyéra nnoTtHocTM HedptenpogykToB. [Mpu
3TOM MMOTHOCTb HedTENpPoayKTa I paccYMTbIBAETCS B COOTBETCTBMU C AaHHbIMU, NpUBeE-
Aénnbimmn B TOCT 8.587, onsa Tekyllen cpeaHen Temnepartypbl t No 3agaHHbIM, BBEAEHHBLIM
B NaMATb YPOBHEMEPA, AAHHBIM: UCXOOHOW NIOTHOCTM HedTenpoaykTa ro u TemnepaType
to, COOTBETCTBYIOLLEN NCXOQHOW MITOTHOCTU.

VicxogHble OaHHble Ans AaHHOro crnocoba pacyéta MnfoTHOCTM ro U to MoryT
BBOAMTBLCS NPU 3KCMyaTauMm B COOTBETCTBUM C NACMOPTHBIMU AaHHBIMU HE(OTENPOOYKTOB
UIn pe3ynbTaTaMyn KOHTPOISTbHbLIX U3MEPEHUIA.

TpeTuin cnocob npumeHsieTcs Ans onpegenexHust nnotHoctn CYI, coctoawmx us
nponaHa u 6ytaHa. PacuyeT ocyLlecTBnsieTcs B COOTBETCTBUM C AaHHbIMU, NPUBEAEHHBIMU
B FOCT 28656. NpeobpasoBaTtenb paccunTbiBaeT nNnotHocTb CYI ans Tekylien cpegHen
TemnepaTtypbl MO 3afaHHOMY KOMMOHEHTHOMY COCTaBy: MacCOBOW forfe nponaHa Pr,
maccoBoW gone 6ytaHa Pb u maccoBoi fone usobytaHa Pi.

Bbibop anroputma pacuyéTta NIOTHOCTM ONpefensieTcs BapuUaHTOM MCMOJSTHEHMS
npeobpasoBaTens (HanNMYMem nomnnaeka NIOTHOCTM) U HacTpolikamu npeobpasoBaTtens B
cooTteetcTBum ¢ [1.4 nnun E.5.

Kpome Toro npeobGpasoBaTtenb OCyLeCTBNAET pac4€T NNOTHOCTU rt, MPUBEAEHHON
K 3afjlaHHOW B HacTpolkax npeobpasoBaTtensi TemnepaType cTaHOapTHbIX yCrnoBui tS, a
Takke NMOTHOCTM, NPUBEAEHHOWN K MoKasaHUsIM OaTyvMKoB TemnepaTypbl. [na HedTenpo-
OYKTOB pacyéT OCYyLLEeCTBMAETCS B COOTBETCTBUM C AaHHbIMM, npuBeaéHHbiMu B TOCT
8.587, ons CYI npu Hanuuuu nonnaeka NIOTHOCTM — B COOTBETCTBUM C AaHHLIMU, NpuBe-
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OéHHbiMn B APl MPMS Chapter 11.2.4, npu OTCYTCTBMM nonnaeBka MMOTHOCTM — B
COOTBETCTBUM C AaHHbIMK, NpuBeaéHHbIMK B TOCT 28656.

1.5.6 NpeobpasoBaTtento MOXHO 3agath ABa cnocoba onpefeneHus obbeéma.

MepBbIi cnocob, Havbonee TO4YHLIA, MpegHasHadyeH Ana onpegeneHus obbéma
XWUOKOCTM B pe3epByapax Npou3BoSibHOM reoMeTpuyeckon dopmsbl. [Mpu aaHHOM cnocobe
npeobpasoBaTtenb paccuutbiBaeT o6bem AN M3MEPEHHOro YPOBHSI MO rpagyvMpOBOYHON
Tabnuue pesepByapa, T.e. Tabnuue COOTBETCTBUS MexXAy ypoBHEM U obbémom. pagyu-
poBOYHas Tabnuua BBOAMTCH B NaMsATb NpeobpasoBaTtens npu ero N3roToBrneHnn unu npu
akcnnyarauuu.

Btopow cnocob npegHasHadeH Ans onpefeneHus obbEéma XuakocTn B pesepBya-
pax ¢ nNpocTbiMU reomeTpuyeckumn dopmamu. MNpu gaHHoM crnocobe npeobpasoBaTenb
paccuuTbiBaeT 0O6bEM XUOKOCTM MO Matematudeckum OopMyram, COOTBETCTBYHLLUM
crnegylowmM Tnam pe3epByapoB:

— BepTuKamnbHble pes3epByapbl, T.e. pe3epByapbl C HEU3MEHHOW MO BbICOTE
Nnowaabio NonepeyHoro ceyeHns (MMerT NUHENHYI0 3aBUCMMOCTb O6bEMa XMOKOCTN OT
YPOBHS XXMAKOCTH).

— TOpPW3OHTanbHble LMMMHOPUYECKNE pe3epByapbl C MMAOCKUMU OHULLAMWU, T.€.
pesepByapbl B (hOpMe ropM3oHTarnbHO NeXallero LunmHapa ¢ niockummn gHuLamu;

— TOpPU3OHTarnbHbIE UWMMHOPUYECKNE pe3epByapbl C 3MNUNTUYECKUMU OHULLAMMU,
T.e. pe3epByapbl B (pOpMe TOpM3OHTaNbHO nexallero uunuHapa c SnAMnTUYECKUMU
OHWLWaMK (BbiCOTa OHWLL NPUHUMAETCH paBHOW Y4 AMameTpa pe3epByapa).

BapuaHTbl ICMONHEHNS C M3MEPEHMEM YPOBHS pa3fena cpef, kpome obuiero oo6b-
éma xugkoctn U, Tarke onpegensaoT o6bEM ocHoBHOro npoaykra Ul.

O6bEM OCHOBHOrO npoaykta — OOBbEM XMAKOCTW, HaxoOsLWEeNcs Hag pasgenom
cpea, onpenenseTcsl Kak pasHoOCTb 06uiero o6béma n obbéMa XKNOKOCTU, HaxO4sLencs
noa pasgernom cpen, KOTOpblA OnpeaensieTca aHanornyHo obwemy o6bEMY XUOKOCTU MO
M3MepPEHHOMY 3HAYEHMWIO YPOBHS pasaena cpeg.

Pacuét obbéma ocyllecTBnseTcs B COOTBETCTBUM C AaHHbIMW, NMPUBEAEHHBIMU B
FOCT 8.587, TOCT P 8.785, ¢ y4éToM TemnepaTypHOro KoadduumeHTa NMHENHOro
paclumpeHns MaTepuana CTEeHKU pe3epByapa, 3Ha4yeHue KOTOPOro NMpUHMMAETCS paBHbIM
12,5-10'6 1/°C (gns crtann).

Kpome Toro ypoBHeMep ocyLLecTBNsET pacy4ET 06bEMa KOHTPONMPYEMOW XUOKOCTH
Ut, npuBedeHHOro Kk 3aaHHON B HAcTpomrkax npeobpasoBaTensa TemnepaType cTanHOapT-
HbiXx ycrnosui tS. [ing HedpTenpoaykToB pacyéTt OCyLLeCTBNSeTCH B COOTBETCTBUUN C AaH-
HbIMK, npuBenéHHbiMn B TOCT 8.587, ana CYI npu Hanuyum nonnaeka NIOTHOCTM — B
COOTBETCTBMM C AaHHbIMU, npuBegéHHbiMn B AP MPMS Chapter 11.2.4, npu oTcyTCTBUM
nonsiaBka NIoOTHOCTM — B COOTBETCTBUM C AaHHbIMK, NpuBeaéHHbIMK B TOCT 28656.

BapuaHTbl ncnonHeHus npeobpasoBaTtensi, OCHaLEHHbIE MOMMaBKOM MIOTHOCTU
OCYLLUECTBNSAOT M3MepeHne ob6beéma HedTenpoayktoB unu CYI KOCBEHHbIM METOOOM
CTaTUYECKUX U3MEPEHMI MO aTTECTOBAHHOW METOAMKE U3MEPEHUI, pa3paboTaHHON C y4é-
ToM Tpebosannii FTOCT 8.587 unu TOCT P 8.785 cOOTBETCTBEHHO.

1.5.7 Macca »wupakoctu G n macca xuakon casel CYIT G_ onpepensercs:

— Kak npomsBegeHve obbéMa U M NNOTHOCTM r ONis BapuaHTOB MCMOSHeHus 6e3
M3MepeHns YpOBHA pasaena cpep;

— Kak npousBegeHve 06bEMa ocHoBHoro npogykta Ul u nnoTHocTM r ans
BapuaHTOB UCMOJSTHEHNSI C UBMEPEHNEM YPOBHS pasgena cpes.

Ona CYI, macca G onpepensieTca kak cymma mMacc xugkon G_ n naposow ¢asbl
G™. MNMpu aTtom macca naposoi hasel G~ onpegensieTcsl, kak NPOU3BEAEHNE MIOTHOCTU
napoBoW ¢asbl U pasHOCTM 0ObeMa pesepByapa 1 06bEMA XKUOKOCTU.

MpumeyaHue — MnoTHocTb napoBon asbl CYIT paccunTbiBaeTcs No TemnepaType
napo dasbl t~ 1 KOMNOHeHTHOMY cocTaBy CYT, HO He BbIBOOMTCS Ha oTobpaxeHue.
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BapuaHTbl ncnonHeHus npeobpasoBaTtensi, OCHaLLEHHblE MOMMABKOM MMOTHOCTU
OCYLLECTBNSIIOT U3MepeHne mMacchl HedptenpoayktoB unu CYI KOCBEHHBIM METOAOM CTaTy-
YECKUX U3MEpPEHWU Mo aTTeCTOBaHHOW METOAMKE M3MepeHun, pa3paboTaHHOW C y4ETOM
TpeboBaHun FOCT 8.587 nnn TOCT P 8.785 cOOTBETCTBEHHO.

1.5.8 Npeobpa3oBatens npegHasHavyeH pAnsa  paboTel B COCTaBe CUCTEMbI
naveputensHon CEHC wnm pgpyron cuctembl aBTOMaTv3auMum MNPOU3BOACTBEHHbIX
obbekToB, nogaepxuBatowen npotokon CEHC. Hawbonee nonHas uHdopmaums o
B3aumogencTsun npubopos 1 coctase cuctembl uameputensHon CEHC npusegeHa B
PYKOBOACTBE MO 3KCNnyaTaumm CUCTEMBI.

MpeobpasoBaTenb nmeeT ABa pexuma paboTbl: n3amepeHusa n amynsauun. Nocne
nofgayv nuTaHus npeobpasoBaTenb HAaXOAUTCHA B PEXMME U3MEPEHUI. Pexum namepeHni
SABNSIETCS OCHOBHbLIM pexumoM paboTel. B faHHOM pexume npeobpasoBaTenb nepuoaunye-
CKW OCYLLECTBISAET U3MEPEHMNE, BbIYMCIEHNE NapamMeTpOoB KOHTpoNMpyemow cpeabl, dop-
MUPYET 1 NnepefaéT B NINHUIO CBA3U BaNT COCTOSIHUS.

B 6anTe coctosiHus npeobpasoBaTtens nepeaaéT MHopmMaumio No 3agaHHbIM Npu
€ro HacCTPOWKE KOHTPOINMPYEMbIM COObITUSAM (OOCTUIMN MMM HET napameTpbl KOHTPOMU-
pyemon cpefpbl 3a4aHHbIX NPY HACTPOWKE NMOPOroBbIX 3HAYEHWI).

BanTt cocTtosHus npeobpasoBaTensa NCNOMb3yeTcst APYrMMU YCTpOUCTBamMu: Grioka-
MU KOMMYyTauun, nutaHus-kommyTtauumn tuna BK, BIK, ceeToBbIMK, 3BYKOBLIMU CUrHanNuM3a-
Topamu Tvna BC, MHorokaHanbHbIMKu curHanusatopamu Tuna MC-K, BC-K u gp., koTtopble
no 6anTy COCTOSIHWSA, B COOTBETCTBUM C COOCTBEHHBIMW HACTPOMKaMM OCYLLECTBIAT KOM-
MyTauuio Lenew WCNOSIHUTENbHbIX YCTPOWCTB, BKIIOYEHUE WM BbIKMOYEHNE CBETOBON
n/unu 3ByKOBON CUTHaNM3auum.

VI3MepeHHble, BbIYMCMEHHbIE 3HAYEHUSI MapaMeTPOB KOHTPONMPYyeMon cpefpbl ne-
pepatoTca npeobpasoBaTenem B NMMHUIO CBS3W MO 3anpocy OT NpubopoB, OCYLLECTBRSIO-
wmx oTtobpaxeHne, 06paboTky MHAOPMAaUWMW: MHOrOKaHarbHbIX CUrHanu3aTopoB Tuna
MC-K, BC-K, koMnbloTEPOB C COOTBETCTBYHOLLMM NPOrpamMMHbIM obecneyeHnem u ap.

Mpeobpa3zoBaTenb OCyLWeCTBNAAET nepeaayvy AaHHbIX N0 TPEXNPOBOAHON NNHUKN NU-
TaHus-cBs3n, npotokony CEHC. lMpeobpa3oBaHue curHanoB INUHUU MUTaHWUS-CBA3WN B
cTaHZapTHble MHTepPdEChl OCYLLECTBNAETCA NOCPEeACTBOM afanTepos.

Pexum aMynsaumMm oTnnyaeTcs OT pexunma U3MepeHuin TeM, YTO NMPOUCXOaUT OCTa-
HOBKa mpolecca namepennin. B gaHHoM pexume npeobpas3oBaTento MOXHO 3adaTtb 3Ha-
YeHUs n3MepsieMblX NapameTpoB, KOTOpble OyaoyT nepefaBaThCs B NIMHUKO KAk U3MeEpEeH-
Hble. [10 3TMM 3agaHHbBIM 3HayeHusIM OyAeT OCyLeCTBMNATHCS PACYET OCTanbHbIX Mapa-
MeTpoB, hopmupoBaTbcs 6alT cocTosiHUA. 3agaBasi NpeobpasoBaTento pas3nunyHble 3Ha-
YeHUs nNapamMeTpoB, MOXHO MCMOMb30BaTb AaHHbIA PeXuM Ans npoBepku paboTocnocob-
HOCTM CMUCTEMbI aBTOMATUKM, T.€. OCYLLECTBNATL NPOBEPKY paboTocnocobHocTu (cpabaThbl-
BaHWUs1) UCTONMHUTENbHbBIX YCTPOWCTB, BKMOYEHUSI CUrHanM3aumMn npyu OOCTMXKEHUN 3afaH-
HbIX MOPOrOBbIX 3HAYEHU NapamMeTpoB. TakkKe pexvm 3MynsAuUM MOXHO MCMOMb30BaTb
0N TPOBEPKM NPaBUITbLHOCTM pacyeTa npeobpasoBaTtenem obbemMa, Macehl, MNOTHOCTU.

MpeobpasoBaTtenb nogaepXmBaeT Npoueaypy HACTPOMKMU MO yNpaBnsLWUM CUrHa-
nam npubopoB: MHOrokaHanbHble curHanusatopbl Tuna MC-K, BC-K, komnbioTep ¢ COOT-
BETCTBYHOLLMM NporpaMMHbIM obecnedeHnem n npumeHeHnem agantepa JINH-RS232 unu
JINH-USB. Mpu HacTporke npeobpa3oBaTernb OCYLECTBNSAET OnpeaeneHue, nepegady,
NprEM 1 CoXpaHeHVe NapaMeTpoB HAaCTPOMKM.

BapuaHT ucnonHeHusi npeobpasoBaTens Modbus MoxeT Takke NpUMEHATbLCS B
cuctemax aBToMaTusaumm, nogaepxmeatomx npotokon Modbus. O6meH nHdopmauueri B
AaHHOM BapuaHTe ocyLlecTBnsieTcs no nHtepdency RS-485, ¢ mcnonb3oBaHuem npoTo-
kona Modbus ¢ c¢opmatom naketa RTU, B cootBeTcTBUM C AokymeHTamu: «Modbus
application protocol specification», «Modbus over Serial Line Specification &
Implementation guide».
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1.6 MapkupoBka

1.6.1 MNpeobpa3zoBaTtenb MMeeT MapKUPOBKY, CoAepXaLLy!o:

— 3aperncTpMpoBaHHbIA TOBAPHLIN 3HAK M3roToBUTENS;

— HauMeHoBaHWe n3genus;

— 3aBOACKOW HOMEp U3aenus;

— cTeneHb 3awmTbl no FOCT 14254;

— MapK1MpPOBKY B3pbIBO3aLLMTHI;

— HaumeHOBaHVe opraHa no cepTuduKaumMn n Homep cepTudmkaTa cCoOOTBETCTBUS
TpebosaHnam TP TC 012/2011 «O 6e3onacHocT obopyaoBaHus Ans paboTbl BO B3pbIBO-
onacHbIX cpeaax»;

— nsobpaxeHve cneumanbHOro 3Haka B3pblBo6e3onacHoCTy;

— nzobpaxeHne egnHOro 3Haka o6palleHVs MNpPOoAYKUMM Ha pbiHKE rocyaapcTB-
YrneHoB TaMOXeHHOro co3a;

— rof BbINycka;

— 3Hak Ta 1 gnanasoH TemnepaTyp OKpyXatoLen cpeapbl Npu aKcnnyartaumm,

— MHOPMALMOHHY Hagnuck «Pe3bba noa kabenbHble BBOAbl M25x1,5;

— npegynpexpaatowyto Hagnucb «OTKPBIBATbL, OTKTKOYMB MATAHUE!».

1.6.2 NpeobpasoBaTtensb ucnonHeHnss PP umeeT [OMONHUTENbHYID MapKUpPOBKY,
copepKallyto:

— ANanasoH HanpsPKeHWn NuTaHnsa n 0bo3HavYeHne pofa ToKa;

— noTpebnsaemyro MOLLHOCTb;

— maccy usgenus.

1.7 YnakoBKa

1.7.1 Npeobpa3oBatenb MNOCTaBNAETCA B [AEPEBAHHON Tape npeanpusTusi-
N3roToBuUTEnNS, obecneyvBatoLen 3awmTty npeobpasoBaTtens oT BHELUHMX
BO3OEWCTBYOLNX PaKTOPOB BO BPEMS TPAHCMOPTUPOBKU M XpaHeHus. [nsg ucknoveHns
NOBPEXAEHUN WU3-3a MepeMeLleHui npeobpasoBaTtenb UKCUPYETCA BHYTPU Tapbl
OEepeBSAHHBbIMM MMaHKaMW, MecTa KOHTakTa npeobpasoBatens cC Tapow 3aluuiarTcs
BCneHeHHbIM nonuatuneHom MIMA-. MNonnaBok npeoGpa3oBaTens 3almLaeTcsi NNEHKON
BO3AYLLHO-Ny3blipyaton MNMBl12-10-75, dukcupyeTcsa Ha HanpaBnSaLWen KNenkon NeHTon.

1.8 ObecneyeHue B3pbIBO3ALUULLEHHOCTH

1.8.1 B3pbiBO3awWwmLLEeHHOCTb Npeobpa3oBaTens B COOTBETCTBMM C MapKMpPOBKOWN
0/1Ex db [1IB T3 Ga/Gb obecneusBaeTca npuMmMeHeHVWeM B3pbiBO3aWuUTbl BUAa
B3pbIBOHENpPOHUUaemass obonovka «d» no FOCT IEC 60079-1 ¢ pasgenuTenbHbIM
anemeHtoM no [OCT 31610.26 1 BbINOMHEHNEM KOHCTPYKUUM B COOTBETCTBMM C
TpeboBaHuamn FOCT 31610.0.

1.8.2 OnekTpuyeckne uenu npeobpasoBaTens 3aKI0YEHbI BO
B3pblBOHENpPOHMLaeMyto obonouky no FOCT IEC 60079-1.

Ob6onoyka MMeeT BbICOKYIO CTEMeHb MeXaHWYecKoW MPOYHOCTW, BblaepxuBaeT
AaBneHne B3pbiBa M UCKIOYaEeT nepeaady B3pbiBa B OKPYXKaIOLLYO cpeay.

B3pbIBOycTONYMBOCTE OBOOMOYKM MPOBEPSETCA MPU W3rOTOBMEHUM WCMbITAHUAMMN
n3bbIToYHbIM gasneHnem 1,5 MMa no FOCT IEC 60079-1.

BspbiBOHENpoHnLaeMocTb 0605104k obecrneynsBaeTcs UCMONHEHNEM deTanen n nx
coefvHeHveM ¢ cobnogeHnem napameTpoB B3pbiBo3awmTel no FOCT IEC 60079-1.

ConpsixeHusi getanen, obecneynBalowmnx B3pbIBO3aWMTY Buaa «d», nokasaHbl Ha
YepTexe CpeAcTB B3pbiBO3awuWThl, 0603HayeHbl cnoBoMm «B3pbiB» C  ykasaHuem
napamMeTpoB B3pblBO3aLLUTbI (CM. PUCYHOK 6).
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/o3, Haurerobarue HNcnonHenue © Kaonycom U3 auoMuHUs Hcronmerue © Koprycor U3 Hepxabenwed cmany
7 Kopryc Lnmab AK74 (A/19) TOCT 1583-93 Cmans 12X18HIT/1 TOCT 977-88
Cmans 12XT8HI0T TOCT 5632-201,/
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Lnpab AC59-110CT 15727-2004
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Ha noBepxHocTsX, 0603Ha4YeHHbIX «B3pbiB», HE foNyckaloTCs 3a00MHbI, TPELUUHDBI U
apyrve pedektbl. B pe3bboBbIX COeOUHEHUSX OOMKHO ObiTb HE MEHEe MATUM MOMHbIX
HenoBpeXAeHHbIX BUTKOB B 3aLenfeHnu.

KpenexHble getanM  0OOMOYKM  NpefoXpaHeHbl  OT  CaMOOTBMHYMBAHMSA,
M3roTOBMNEHbI N3 KOPPO3MOHHOCTOMKON CTarnu.

1.8.3 Obono4yka umMeeT cTeneHb 3allnTbl OT BHELIHMUX Bo3genctsui P66 no TOCT
14254,

epmeTuyHOCTL 060NOYKM 0BecnevmBaeTCs NPUMEHEHNEM YNNOTHUTENbHBIX KoneL,
13, a Takke repMeTUYHOCTLIO KabenbHbIX BBOAOB.

1.8.4 KabenbHble BBOAbI  BbINOMHEHbI B COOTBETCTBUM C TpeboaHusmun OCT
31610.0, FOCT IEC 60079-1.

B3pbIBOHENPOHMLAEMOCTE U FEPMETUYHOCTb KabenbHbIX BBOAOB [OOCTUraeTcs
obxatmem msonauumn kabens KonbLOM YNMAOTHUTENbHBIM, Marepuan KOTOpOro CTOeK K
BO30EWCTBUIO OKPYXXaloLLEN CPefbl B YCIOBUSIX SKCMyaTaumu.

KabenbHbii  BBOg D12 komnnekTyeTcs  konbuamMu  YNAOTHUTENbHbLIMMA,
npegHasHa4yeHHbIMU AN YNNOTHEHUS Kabens Kpyrnoro ce4eHus ¢ Hapy>HbIM AMaMeTpoMm
otr5008 MM, 0T 8 40 10 MM 1 oT 10 oo 12 MM.

KabenbHbIl BBOA, D18 KOMMIeKTyeTcs KonbLuamun YNNOTHUTENBbHBLIMMU,
npefHasHa4YeHHbIMU Anst YNNOTHEHUS Kabens Kpyrnoro cevyeHus C HapyXHbIM UaMeTpoMm
oT 12 go 14 mm, ot 14 0o 16 mm 1 ot 16 go 18 MMm.

OnanasoH guameTpoB AONyLLEHHbIX K BBOAY Kabenen ykasblBaeTCcsi Ha TOpLEBOWA
NOBEPXHOCTU KOMbLia.

lMpeobpasoBatenb AOMKeH MNpUMEHATbCA C  KabenbHbIMM  BBOZAMM  3aBoja-
M3roTOBUTENS UMW C APYrMMU KabernbHbIMWM BBOAAMMW, KOTOpble 00ecneynBaloT 3alimty
BMAa B3pblBOHENPOHULaemas obonoyka «dy», ypoBeHb B3pbiBo3awutel 1, nogrpynny 1I1B n
CcTeneHb 3awuTbl 060NoYkM He Hke IP66 1 umetoT pabounii TemnepaTypHbIV AMana3oH He
meHee oT muHyc 50 go 60 °C.

1.8.5 PasgenutensHbii anemeHT no MTOCT 31610.26 obpasyeTca getansamu Ha-
npasnstowen 14, 15 n yctponctsom kpennenus 12. B npeobpasoBaTtene OTCyTCTBYIOT
UCKPSILLME KOHTaKThI.

PaspenutenbHbIi aneMeHT obecnevnBaeT:

— npegoTBpaLLeHne pacnpocTpaHeHUs B3pbIBOONACHON ra3oBow cpefpbl 13 30HbI 0 1
BO3HUKHOBEHMS B3PbIBOOMACHOW Cpeabl B NpuneratLlen 3oHe 1;

— MpenoTBpaLLeHne pacnpocTpaHeHust nnameHu B 3oHy 0 B cnyvae BoCnnaMeHeHnst
B3pPbIBOONACHOW ra3oBow cpeapbl B npuneraroLlen 3oHe 1;

— [loCTaTOYHOE repMeTUYHOE coeauHeHne npeobpasoBaTens n pesepsyapa (IP67).

1.8.6 Y nonnaBkoB npeobpa3oBaTens, coAepXalux HeMeTannuyeckme 4acTu,
MakcMmanbHas nnowagb NpoeKkuun HemeTannumyeckon 4actm He npesbiwaeT 2500 Mm?
(ans npepoTBpalleHus obpas3oBaHus 3apsiga CTaTUYEecKoro anekTpudecTtsa). OuameTtp
HeMeTannn4yeckom YyactTu nonnaeka He bonee 48 MM, BbicoTa He 6onee 50 Mm.

1.8.7 MNpeobpa3oBaTenb MMEET HAPYXHbIA WU BHYTPEHHUIN 3aXMM 3a3eMIleHus.
BHYTPEHHMIA 3aKUM 3a3eMIIeHUs pacnorioKeH BHYTPU Kopryca npeobpasoBaTens psaoM ¢
OPYTVIMU 32>KMMaMK 45151 NOAKITFOYEHUS BHELLHMX Lienen.

1.8.8 MakcumanbHas TeMmnepaTypa HapyXHOW MoBepxHOCTM npeobpasoBaTtens
COOTBETCTBYET TEMNepaTypHOMy krnaccy T3.

1.8.9 Ha kopnyce npeobpasoBaTens umeeTcs Tabnmyka ¢ MapKMpOBKOMW COrnacHo
1.6.1. Tabnuuka cogepxut npepynpexpatwlyo Hagnuck: «OTKPbIBATb, OTKITKOYMB
MATAHUE!».
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2 ICNOJNNb30OBAHME NO HA3SHAYEHUIO
2.1 Yka3aHue mep 6e3onacHOCTH

2.1.1Tlo cnocoby 3alWmuTbl YenoBeka OT MNOPaXeHUs SMEeKTPUYECKUM TOKOM
npeobpasoBaTtenb oTHocuTcA K knaccy | no FTOCT 12.2.007.0.

2.1.2 MNpeobpa3oBaTenn MOryT YyCTaHaBNMBATbCA BO B3PbIBOOMACHBIX 30HAX
NOMELLEHNA N HapyXHbIX ycTaHoBok cornacHo FOCT IEC 60079-14, TOCT 31610.26,
pernameHTUpYLLMX NPUMEHEHNE 3neKTPoobopyAoBaHNs BO B3PbIBOONACHbLIX YCNOBUSAX.

2.1.3 MoHTax, akcnnyaTtauuio, TexHn4eckoe obcnyxumeaHve u peMoHT npeobpaso-
BaTens npou3BoAuTb B CTporom cootBeTcTBuM ¢ TpebosaHuamu FOCT IEC 60079-14,
FOCT IEC 60079-17, N'OCT 31610.19, a Takke ApPYrMx AEWCTBYIOLMX HOPMaTUBHbIX
AOKYMEHTOB, pernameHTUpYLLMX TpeboBaHus no obecneyeHunto
noXxxapoB3pbiBO6E30NacHOCTN, TEXHWKM BesonacHoCTu, aKorormyeckon BesonacHoctu, no
YCTPONCTBY M 3KCNyaTaumum 31eKTpoyCTaHOBOK.

2.1.4 K akcnnyaTauum npeobpasoBaTenst AOMMKHbI AOMycKaTbCsA Nvua, U3yvmBlUMe
HacTosiLee pPYKOBOACTBO MO 3Kcnnyataumu, nepeduncrneHHble B 2.1.3 [OKYMEHTbI U
npoLueLume COOTBETCTBYOLLNA MHCTPYKTaX.

2.1.5 MoHTax, QAgemoHTax npeobpasoBaTenen NPoOM3BOAUTL  TOMbKO  MpU
OTKIMOYEHHOM MUTaHUN 1 OTCYTCTBMU AaBNEeHUs B pe3epByape.

2.2 3KcnnyaTaUMOHHble orpaHn4yeHus

2.2.1 Ansa obecneyeHns KOPPEKTHOrO M3MEPEHNs YPOBHS, YPOBHA pasgena cpeq,
NMOTHOCTM N TemnepaTypbl NapaMeTpbl KOHTPOMMPYEMOWN cpeabl OOMKHbI HAXOAUTLCS B
npegenax, ykasaHvibix 8 1.2.3 - 1.2.6, 1.2.10, 1.2.15.

Kpome TOro, ons KOppekTHOro naMepeHuss ypoBHs pasgena cpep h2, oH gornxeH
ObITb HMXKE YPOBHSI KOHTPONMPYEMOW XXNMOKOCTH h Ha BENUYUHY:

— (HH = HHpe + 50), MM ons BapuaHTOB MCNOMNHeHMsA 6e3 nonnaska NnoTHOCTU (Mpu
3TOM MONMAaBOK YPOBHSA He ByaeT ynupaTbCs B MONMaBOK pasaerna cpef, byaet HaxoauTbes
B NfiaBaloLLeM COCTOSIHWN).

— (HH = HHpc + 220), MM Ana BapMaHTOB MCMOSMTHEHWS C NONMaBKOM NOTHOCTK (Mpu
3TOM MOMMaBoOK NIOTHOCTM He OydeT ynupaTtbCcs B NOMNaBoK pasgena cpefd, byaet Haxo-
OWTbCH B NiaBaloLeM COCTOSIHUN).

Kpome TOro, Ans KOPpPEeKTHOro U3MepeHus MNMOTHOCTU, YPOBEHb KOHTPONMPYEMOW
Xugkoctn h gomkeH HaxoaMTbCA B Npegenax:

— (HH + 220) < h < (HB — 220), MM ansi BapMaHTOB MUcnonHeHus 6e3 nonnaeka pas-
aena cpef (npy 9TOM MOMMaBOK NMOTHOCTU He BydeT ynupaTtbCs B OrpaHvuMTeny xoaa
nonnaekoB, OyAeT HaxoAMTbCS B NiaBatoLLeM COCTOSHUN).

— (h2 + HH — HHpe + 220) < h < (HB — 220), MM Ana BapyaHTOB UCMOMHEHWUS C NO-
nnaeBkoM pasgena cpep (Npy 3TOM MONMAaBOK MIIOTHOCTU He ByaeT ynmpaTtbCst B MOMNMaBoK
pasgena cped wnvM BEPXHWM OrpaHMuuTeNb Xoda MnonnaekoB, OyaeT HaxoauTbcs B Mna-
BaloLLIEM COCTOSIHUMN).

2.2.2 He ponyckaeTcsi ncnonb3oBaHne npeobpasoBatensi npu AaefneHun cpedbl,
npesbILLAOLWEM JonyckaeMoe [AasrneHue, onpeaenseMoe Ucnonb3yembsiMn nonnaskamu u
YCTPOWCTBOM KpENnneHus.

2.2.3 He ponyckaeTcss ucnonb3oBaHWe npeobpasoBaTens B cpefax, arpecCuBHbIX
Mo OTHOLLEHMIO K MUCMONb3yeMbiM B NpeobpasoBaTene matepuanam, KOHTakTUpYLWnM co
cpenon.

MpumevaHus

1 Hanpaensitowas npeobpasoBatens BeinonHeHa n3 ctanu 12X18H10T.
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2 [etanu orpaHuuuMTens xoda nonnaeka BbINOMHeHbl M3 ctann 12X18H10T,
¢Toponnacta ®-4.

3 Matepwansl feTanen yCcTponcTea KpenneHns ykasaHbl B NpunoxexHun B.

4 MaTtepuansl NoNnaBkoB yKasaHbl B NpUnoxeHu I

2.2.4 He ponyckaeTca  akcnnyaTauusi npeobpasoBatens npu BO3HUKHOBEHUM
YCnoBuIr A 3aMep3aHnst KOHTPONMpyemon cpeabl.

2.2.5 He ponyckaeTcsi yctaHoBka npeobpasoBaTenss B MecTaX, F4e 3NeMeHThbI
KOHCTPYKUMW npeobpasosaTtens (nonnaskv, Hanpasnswowaa u ap.) 6yayt noasepratbes
paspyLUaloLLMM MEXaHU4YEeCKUM BO3AENCTBUSIM.

2.2.6 He ponyckaeTtcs wncnonb3oBaHWe npeobpasoBaTens nNpu HECOOTBETCTBUU
NUTaloLLEro HanpPs>KeHus.

2.2.7 He ponyckaeTca akcnnyatauus npeobpasoBaTenss C HECOOTBETCTBMEM
CPeACTB B3PbIBO3aALLMTHI.

2.3 MNoarotoBKa n3genusi K UICNOJIb30BaHUIO

2.3.1 MNepen Havanom akcnnyataumm npeobpasoBaTtenb AOMMKEH ObiTb OCMOTPEH.
Mpun aToM Heo6xoanMo obpaTUTb BHUMAHWE Ha:

— OTCyTCTBME MEeXaHU4ecKMx MoBpexaeHun npeobpasosaTens, COCTOSHUE
3aLUNTHBIX TAKOKPACOYHBIX U ranbBaHU4ECKMX MOKPbITUIA;

— KOMMMEKTHOCTb Npeobpa3oBaTens CornacHo NacnopTy;

— OTCYTCTBME OTCOEAMHAIWMXCS WM  cnabo  3akpenneHHbIX 3dNeMeHTOoB
npeobpasoBaTens;

— MapKMPOBKY B3pbIBO3aLLMThI, NpeaynpeanTenbHble Hagnucy;

— Hanuune cpeacTB YNNoTHEHUS KabenbHbIX BBOAOB W KPbILLKN.

2.3.2 MNepen yctaHoBkoW npeobpas3oBatend HeobxoAMMO NPOBECTU MPOBEPKY €ro
paboTocnocobHOCTH.

Mepen npoBepkol paboTocnocobHOCTM HEOOXOAUMO pasMarHUTUTL 3BYKOMPOBOZ
YyBCTBUTEMbLHOrO 3fieMeHTa npeobpas3oBaTens, AnNA 3TOro HeobGXOAUMO MNepemMecTUTb
NOnmaBKu OT HWKHEro 40 BEPXHEro orpaHMunTens Xoaa.

[nsa nposepkn paboTtocnocobHocT npeobpasoBaTenb HEOOXOAMMO MOAKMIOYUTE K
npubopam, COBMECTHO C KOTOPbIMW OH ByAeT 3KCnyaTMpoBaTbCs (CM. PUCYHOK 7).

rMMr-201
(ncnonHeHue Modbus)
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PurcyHok 7 — Cxema nogknoyeHns:
a) k cucteme c npotokoniom CEHC; 6) k cucteme ¢ npotokorniom Modbus
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3aTtem Heob6Xxo0AMMO BbINOMHNUTL Criedylowmne AencTBUS:

— MepeBect Npnbopbl B pexunM O0TOOpaxeHUs M3MepsieMoro ypoBHs. NpoBepuTb
ANanasoH W3MepeHuW YPOBHS, AN Yero nepeMecTuTb MOMMaBOK  YPOBHSA BAOMb
HanpasnsoLWen B KpaHee HKHee, a 3aTeM B KpaliHee BepxHee nornoxeHue. Ybeautecs,
YTO MOKAa3aHUSI YPOBHS B KPaWHEM HWXHEM MONOXEHUW MonnaBka paBHbl UMW MeHbLUe
YyKa3aHHOro B MacrnopTe HWKHEro npeaena M3MepeHun, a NnokasaHus ypoBHS B KpawHeM
BEpPXHEM MOSMOXEHWN MOMnnaBka pasBHbl Unu Bonblue ykazaHHOro B nacrnopTe BepXHero
npegena uamMepeHun.

— [Ana BapvaHTOB UCMOMHEHUs C U3MEpPEeHMEM YPOBHSA pasfena cpef npoBepuTb
AvanasoH M3MepeHWn YpoBHS pasgena cpepd. lNpoBepka OCYLLECTBASETCS aHanornyHo
BblLLIEYKa3aHHOW MpoBepke Anana3oHa U3mMepeHnii ypoBHs. MNprubopbl NepeBoasaT B pexum
OoTOBpaXKeHNs N3MepsemMoro ypoBHs pasaena cpef, nepeMeLLatoT NonnaBok pasgena cpeq
B KpalHWe MOMOXEHUS W CpaBHMBAKOT MOKa3aHWs C npedenaMmv U3MEpeHuin YpOBHS
pasgena cpea.

— [na BapnaHTOB WCMOMHEHNS C U3MEPEHWEM MIOTHOCTU nepeBecTn npubopsl B
pexvMm OoTOOpaxeHus u3MepsemMon MMAOTHOCTUM M MPOBEPUTb AManasoH M3MepeHun
nnoTHocTn. [Anga aToro Heo6xoAMMO YCTaHOBUTL MOMMABOK NAIOTHOCTU Ha HaMpaBnsAoLLEn
npubnuanTenbHO nocepeavHe MeXAy HWKHAM W BEpXHUM orpaHudmMTenemM xopa
nonnaekoB. He nepemellas nonmaBoOK NMIOTHOCTM, MNEPEMECTUTb MOMMaBOK YPOBHS
OTHOCWTENbHO MonsaBka NMOTHOCTU B KpalHee HWXHee, BepHee nomnoxeHue. Nposeputsb,
YTO AManasoH U3MEPEHNI NAOTHOCTU, COOTBETCTBYIOLLMI KPAaNHUM MOMOXEHNAM Nonsaska
YPOBHS1 OTHOCUTESBHO MOMMaBka MIOTHOCTU, PaBEH UMW MPeBbILIAeT ANanas3oH U3MepeHni
NMOTHOCTK, yKa3aHHbIA B nacnopTe npeobpasosartens.

Mpumeyanne — B cnyvae Gonblioi pasHOCTM Temnepatyp Mexay CKMagckuMu u
pabounmmn ycnosusimu, npeobpasoBatenn  nepen BKIIOYEHVWEM BbIAEPXKMBAOTCA B
paboumx yCrioBmsax He MeHee YeTbipex Yacos.

2.3.3 lNpeobpasoBaTenb fomkeH ObiTb yCTaHOBNEH Ha pe3epByape CTPOro BepTU-
KanbHo. BepTukanbHOCTb YyCTaHOBKM AOMKHa obecneyvBaTbCsi NOCaAO0YHBIM  MECTOM,
NOAroTOBMIEHHBLIM NOTpebuTenem.

MNpeobpasoBatene [OMXeH ycTaHaBnMBaTbCA B MecTax, [Ae 3NeMeHTbl
KOHCTPYKUUKM npeobpasoBaTens He OyoyT MoABepratbCad MEXaHWYeCKMM BO3OENCTBUSM,
BO3HMKaKOWWMM B pe3ynbTate paboTbl obopyaoBaHMs, YCTAHOBMEHHONO Ha pesepByape
(moToKm xugKocTw, rasa v ap.).

Mpun HaMM4Mn MexaHU4ecKMx BO3AENCTBUN, ONSA YCUINEHUS XKECTKOCTN KOHCTPYKLMK,
LuenecoobpasHo dumKcMpoBaTe CBOOOAHBIN KOHEL, Hanpaensiolwen npeobpasosatens u
(nnun) npumeHsiTe obcaaHyto Tpyoy.

Mpumep ycTporcTBa cukcaumm csobogHoro

KOHLia HanpaBnsioLLEeR NPUBEAEH HA PUCYHKE 8. e Mpeo6pasosatens
B cnyyae ycraHoBkM npeoGpasoBaTtens B OrpanuunTens

obcapHyo Tpyby, eé pauameTp [AOmKeH ObiTb xona nonnaska

AOCTATOMHbIM ANsi CBOGOAHOMO XoAa MOMMaBKoB C @l @ }

YyY4ETOM BO3MOXHOCTM 06ECrneYeHss COOCHOCTU =

\

TpyObl M HaNpaBnsOLWEN U BO3MOXHOIO CKOMMEHUS - ‘
3arpsi3HEHUn, NOCTOPOHHUX MPEeAMETOB B MOMIOCTU ‘
TpyObl. [Ons ycTpaHeHusi BO3dyLUHbIX NPoGoK B |
obcagHon  Tpybe Heobxoanmo BbIMOMHNUTL \
oTBEpCTUS. N N
Mpumeyanne — T[lpumeHeHne obcagHON 55
Tpybbl  MOXeT nMpuBeCTM K HEedOCTOBEPHbIM

<
~

0

(D,HO pes3epByapa

N3MepeHnam NMOTHOCTU  XXMAOKOCTH, TaK Kak

NMOTHOCTb XXWOKOCTU BHYTPU o6cagHoOW TpyObl PucyHok 8
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MOXET OTNNYaTbCst OT NIOTHOCTU XUAKOCTU B pe3epByape 13-3a OTCYTCTBUS LIMPKYNSLUM
XUOKOCTW MEXAY BHYTPEHHEN NonocTbio 06caHON TpyObl U OCTanbHLIM pe3epByapoM.

Mpu MoHTaxe npeobpasoBaTensi B pe3epByap MOXeT noTpeboBaTbCA U3MeHeHue
NOMOXEHWS OrpaHu4uTenen xoda nomnasBkoB. Hanpumep, B cnyyasix, Korga HWKHWUA
OrpaHnynTEnNb X04a ynvMpaeTcs B YCTPOMCTBO (hmKcaumu, Koraa nomnnaBKu, OrpaHnynTeni
X0[a ynuparoTCcs B pacrionioXeHHble BHYTpU pesepByapa (Ha OHe, B FOpPfIOBUHE) 3NIEMEHTHI
KOHCTPYKUUKN pe3epByapa. [NonoxeHne orpaHuuMTenein xoaa nonnaBKoB, YCTAaHOBNEHHOE
npu BbiNycke npeobpasoBaTens € Mpou3BoAcTBa, OOO3HAYaeTCa puckamu, KOTopble
HaAHOCATCA Ha Hanpaenswyl npeobpasoBaTtenst CHU3Y U CBepxy orpaHuuuTtens. [Ons
nepemMeLleHns orpaHuuMTens xoga MnonnaBkoB ocnabbTe ero GoONToBble COeOMHEHWS,
nepemMecTuTe orpaHuuuTernb B Tpebyemoe MONoXeHWe W BHOBb 3aTsaHWTe 6GonToBble
coeguHeHus ¢ ycunuem (3 £ 0,2) H-m.

BHUMAHMUE! MepemelleHne orpaHuuuTernied xoga nNonsiaBKOB npuBedeT K
M3MEHEHUI0 Heu3MepsieMbIX 30H, KOTopble MNpu BbiNycke MNpeobpa3oBaTens C
NpPOU3BOACTBa YCTaHaBNUMBAKTCA MUHUMarbHbIMU B cooTBeTcTBUM ¢ 1.2.3, 1.2.4. Ha
3KcnyaTaumMm 4OonyckaeTCA TONbKO yBeNIMYeHUEe HEU3MepsieMbIX 30H.

MpeobpaszoBatenbs Heob6xoAMMO yCTaHaBnMBaTb Tak, 4TOObl Mexay CBOGOAHBIM
KOHLIOM HanpaBnfawLWen U HWKHEN CTEeHKOM pe3epByapa, obpasoBancsa 3a3op,
MCKIIoYatoLWmii n3rnd Hanpaensowen. M3rmb HanpaBnsitoLLlel BO3MOXEH, eCriu cBOOOAHbIN
KOHEL, ynMpaeTcs B CTEHKY pe3epByapa Uu3-3a M3MEHEHWsi pa3MepoB pe3epByapa npu
M3MEHEHUN TeMMNePaTypbl OKpY>KatoLLeln cpeabl Uy Npy HaNOMHEHUN XUOKOCTbIO.

BbilweykasaHHbIn 3a30p [OMmKeH obecneynBaTbCcsi BbIGOPOM COOTBETCTBYHOLLEN
ONWHBI HaNpaBnsoLLEN.

Mpumevanve — Ecnu npu 3akase npeobpasoBaTtens ykasaHbl TOMbKO pa3mepsbl
pesepByapa, TO N0 YMOMYaHMIO 3a30p NPUHMMAETCS paBHbIM NpUGNN3MTeNnsHO 20MM.

Mpu ycTaHoBKe nNpeobpasoBaTtens B pe3epByap HeOO6XoAMMO onpeaenuTb, a 3atemM
B cooTBeTcTBMM ¢ [1.8 unn E.4 BBECTn B namsaTb npeobpasoBaTtens BeNMYMHy OTCTyna OT
OHa pesepsyapa dO.

MpumeyaHue — MNpu BbiNycke npeobpasoBaTens ¢ NPoM3BOACTBA BENUYMHA OTCTyNa
OT AHa pe3epByapa Mo yMO4YaHUo YCTaHaBNMBAETCSA PABHOW HyMIO.

MpeobpasoBaTenb OCYLIECTBNAET U3MEPEHUE OT HIDKHEWN TOPLEBOM MOBEPXHOCTU
HanpaenswLen. PacctosHue oT gHa pesepByapa A0 HUXHEN TOPLIEBON MOBEPXHOCTU (CM.
PUCYHOK 1) COOTBETCTBYET OTCTYMy OT AHa pe3epByapa dO.

BenuumHa otctyna MoxeT ObITb Kak MOMOXMUTENBHOWN, KOrAa HWKHAS TopLeBas no-
BEPXHOCTb HanpaBnsLEN HAaXoAUTCA Bbllle AHa pe3epByapa, Tak v oTpuuaTensHou, Ko-
raa BbllleykasaHHasi MOBEPXHOCTb HAXOAUTCS HUXKE [Ha pe3epByapa.

Mocne onpeaeneHns oTcTyna oT AHa pe3epByapa HeOOXOAMMO YCTaHOBUTL Npeo6-
pasoBaTernb Ha pe3epByap U 3aKpenuTb C MOMOLLbI YCTPONCTBA KPEMMEHMS.

BHUMAHMUE! MNpu yctaHOBKe Npeobpa3oBaTtensi B pe3epByap He AonyckaeTcs
noaBepraTtb NONJIaBKM MeXaHM4YeCKUM BO3AEeNCTBUAM.

HenocpeacTBeHHO nepen ycTaHOBKOW npeobpasoBaTens Ha pe3epByap Heobxoau-
MO NMPOBEPUTbL 3aTsKKY BONTOBLIX COEAMHEHNI OrpaHNYnTENEl Xo4a NOMnaBKoB (XOMYTOB)
M npu HeobxoaMMocTu noaTsaHyTb ux ¢ ycunvem (3 = 0,2) H-m. Takke Heobxognmo
NpOBEPUTb MPAaBUIIbHOCTb YCTAHOBKM MOMMaBKOB Ha HanpasBnswoLwen (CM. pucyHok 1),
nonnaeky YpPOBHS M pasfdena cpep AOMKHbl OblTb yCTaHOBMNEHbI MarHUTOM BBEPX (CM.
npunoxexue IN).

Mpu mMoHTaxke npeobpasoBaTens Ha pe3epByap MOXeT NoTpeboBaTbCs AEMOHTaX
nonnaekoB ¢ nNpeobpasoBaTens. Hanpumep, pesepByap OCHALLEH OTBETHLIM YCTPOWCTBOM
KpenneHusi, BHYTPEHHWA OuameTp, YCMOBHbIA MPOX04 KOTOPOro MeHblue AnameTpa
nonnaBKoB.
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YcTtaHoBKy npeobpa3oBaTensi B 3TOM Crlyqae OCYLLIEeCTBSAThL crieqylowum o6pasom:

— OcnabbTe GonToBbLIE COEAMHEHUSI OrpaHMYMTENEln Xo4a MOMMaBKoB, CHUMUTE C
HanpaBnsALWen orpaHNYNTENU 1 NOMMaBKu.

— YcrtaHoBuTe npeobpa3oBaTenb Ha pe3epByap C MOMOLLbIO YCTPOWCTBA
KpenneHns.

— YcTaHoBUTE BnvKanLLMIM K YCTPOMCTBY KpPEMIeHUs orpaHnymMTenb Xo4a nornnaska
Ha MecCTo (Mexay puckamu Ha HanpaenswoLwen), 3aTtaHyB ero 60nToBble COeAMHEHUS C
yeunuvem (3 = 0,2) H-m.

— YcrtaHoBMTE Ha Hanpasnswowy nonnasku. [lonoxeHve  nonnaskoB
npeobpasoBartens 1 nx B3aumMHoOe pacnorioxXeHue npuBeaeHo Ha pucyHke 1.

BHUMAHMUE! NMonnaBku ypoBHA 1 pa3gena cpef AOMKHbI ObITb yCTaHOBIEHbI
MarHuTamu BeBepx (cMm. npunoxenume IN).

— YcTaHOBWTE BTOPOW OrpaHuMYMTENb X04a MOMSaBKOB Ha MECTO (Mexay puckammu
Ha HanpaenswLLen), 3aTsaHyB ero 60nToBble coeamHeHus ¢ yeunuem (3 + 0,2) H-m.

2.3.4 MNocne yctaHoBKM npeobpasoBaTtens B pesepByap HeobxoaMmo MpousBecTu
anekTpuyecknn moHTax. Cxema nogknoveHns npeobpasoBaTtens npvBeaeHa Ha pPUCYHKe
7. NpeobpasoBaTtens NpUCoegnHAETCA K NMHUWA NUTAaHUSA-CBA3W NO TPEM NPoBoAaM, Lenu:
«+» (nnmoc muTanus), «J1»  (MUHKS), «—» (MUMHYC — obwuin npoBog nuTaHus). Y
npeobpas3oBatens BapuaHTa WcrnonHeHnss Modbus npu NOAKMYEHUM K CUCTEME C
npotokonioM Modbus KOHTaKTbl «+», «—» WCMOMb3YylTCA ANA noJayy nuTalroLero
HanpskeHna ot 6 o 50 B, a koHTaktel «Com.», «A», «B» npegHasHaveHbl Ans
noaknoyeHns npeobpasoBartens no uHtepdency RS-485.

CoeauHeHns NpousBoAWTb NPU OTCYTCTBUM HANPSHKEHWS B NOAKMHOYaEeMbIX Liensx.
ONeKTPUYECKMIN MOHTaX 1 3asemneHne npeobpasoBatens oCyLecTBNATb B COOTBETCTBUM
¢ TpeboBaHmnammn FOCT IEC 60079-14 n gpyrnx HOPMaTUBHBLIX JOKYMEHTOB.

BHUMAHUE! MMpu MoHTaxe He pAonyckaeTcsi nonagaHwe BrarM BHYTPb
o6onoykn npeoGpasoBaTensi 4Yepe3 CHATYIO KpbIWKY W pasrepMeTU3upoBaHHbie
KabenbHble BBOAbI.

OnekTpuyeckMe coeguHeHWss n repmeTmsaumio npeobpasoBatens ¢ BapuaHTamu
kabenbHbix BBOAoB D12, D18 no ymomnyaHuio npou3BoauTb criegylowum obpas3om (Cm.
PUCYHOK 6):

— BbiBepHute BMHT 18, obecneunBaowmin 4ONOMHUTENBHOE KPENMNeHNe KPbILWKK 2.
OTBEPHUTE KPbILWKY 2.

— OTtBepHuTe BTYNKy pe3bboByto 33, BbiHbTE U3 kabenbHOro Beoda 3arnyLiky 41,
npegHasHayYeHHyo  Ans repmetusauum  npeobpasoBaTtenss  nNpu  XpaHeHun U
TPaHCNOPTUPOBKE, BTYNKY HAXMMHYI0 34, KOMNbLO YNNOoTHUTENbHOe 32.

MpumeyaHue — B Heucnonbdyemom kabGenbHOM BBOAE AONS MAOTHOrO oGXaTus
sarnywkn 41 HeobxoaMMo 3aTsHyTb BTYnKy pe3bboByto 33 c ycunuvem 30 H-m gns
kabenbHoro Beoga D12 n 70 H-m ana kabenbHoro Beoaa D18.

— W3 komnnekta nocTtaBkM  BbIOepuTe  KOMbLO  YNJIOTHUTENbHOE 32,
COOTBETCTBYIOLLEE AnameTpy kabens.

BHUMAHUE! Ina MoHTaXa [OMKEeH NPUMEHATLCA Kabernb Kpyrioro cevyeHus
AnameTpoMm oT 5 no 12 mm gna ka6benbHoro BBoga D12 u ot 12 go 18 mm ans
kabenbHoro BBoga D18. [duana3oH guameTpoB AonylieHHbIX K BBoAy Kabenew
yKa3blBaeTCsl Ha TOpLEBOW NOBEPXHOCTU KOMNbLA YNIOTHUTENbHOrO.

— YpanuTte HapyxHyto obonouky kabens Ha gnuHe ot 20 go 30 MM, cHumMUTe
M30MauUM0 ¢ NpoBoAoB kabensa Ha AnuHe oT 5 4o 7 MMm.

— HapeHbTe Ha kabenb BTYnKy pe3bboByt0 33, BTYNKY HaxMMHyto 34. YcTaHoBUTE
Ha kaberne konbuo ynnoTHUTeNbHoe 32 Ha pacctosiHum 100 — 150 MM OT kOHUa kabens.

— YcraHoBute BO BTynky 31 kabenbHOro BBOAA KOMbLO YNNOTHWUTENbHOE 32 C
kabenem, BTYNKy HaxumHyto 34. YctaHoBuTe Ha BTynky 31 kabenbHoro BBoga BTYIKY
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pesbboByto 33 u 3aBepHuTe €€ ¢ ycunmem 30 H-m ana kabensbHoro Beoga D12 n 70 H'm
ans kabensHoro Beoaa D18.

BHUMAHMUE! Konbuo ynnotHuTenbHoe 32 AOMKHO OOXBaTbiBaTb HapPYXHYIO
ob6onoyky kabensi no Bcel CBoeW ANWHe, kKabenb He OOMKEH nepeMellaTbCs MU
npoBopaYyuBaThCs B YNINOTHEHUN.

— [lpucoegnHnTe oroneHHble KOHLUblI NPOBOAOB kabens K 3axumam. 3aBepHuTte
KpbILKY 2 A0 ynopa. 3aBepHute BUHT 18, o6ecneymBalomn 4ONOMHUTENBHOE KpeneHue
KpbILLKK, € yeunuem 1 H-m.

OnekTpuyeckme CoeauHeHns M repmeTmsaumio npeobpasoBatens ¢ BapuaHTamu
kabenbHbix BBoAoB D12, D18 ¢ ycTporcTBaMu KpenneHus MeTannopykasa nponsBOAUTb
aHanormyHo, nNpu 3TOM B [aHHbIX BapuaHTax kabenbHOro BBOAA BMECTO BTYnKM 33
ucnonb3yeTcs BTynka 35 M meTannopykas UKCUPYETCH B YCTPOWCTBE KpenmneHus
meTannopykasa 40, ycTaHOBNEHHOM Ha BTynke 35 (CM. pUCYHOK 6).

OneKTpuyeckne coegvHeHUs U repmeTv3aumio npeobpas3oBaTens C BapuaHTamu
kabenbHbix BBOgOB D12, D18 C ycTpowcTBamMm KpenneHus OGpoHMpOoBaHHOro kabens
npon3BoANTL aHarormyHo, Npyv 3TOM B [AaHHbIX BapuaHTax kabenbHoro BBoda OpoHs
kabensa cdukcmpyeTca mexay BTynkamu 36 npu HaBopadmBaHuM BTYNKU pe3bboson 33 (cm.
PUCYHOK 6).

OneKTpuyecknue coegmHeHUs U repmeTusaumio npeobpas3oBaTens C BapuaHTamu
kabenbHbix BBOAOB D12, D18 C repMeTM3MpoBaHHbIMU YCTPOWCTBAMMW KpemMneHus
GpoHMpOBaHHOrO kabens npov3BOAMTb aHarnorMyHo, MpW 3TOM B AAHHbLIX BapuaHTax
kabenbHOoro BBOAA BMecTOo BTynkM 33 wucnomb3yetca BTynka 37, OpoHs kabens
dukcmpyeTca mexay BTynkamu 36 npu HaBopaumBaHum BTYnku 37 u kabenbHbI BBOA,
repmeTmanpyeTcsa no obonodke kabens ¢ NOMOLLBIO KOofbla ynnoTHUTENbHOro 38, wanbbl
39 u BTYnKM pe3bboBori 33 (CM. pUCyHOK 6).

OnekTpuyeckMe coeguHeHWs M repmeTmsaumio npeobpasoBatend ¢ BapuaHTamu
kabenbHbix BBOAOB D12, D18 cC ycTpouWcTBamMu KpenneHuss Tpybbl MNpou3BOAUTb
aHanormyHo, nNpv 3TOM B [JdaHHbIX BapuaHTax kabenbHOro BBOA4A BMecTO BTynku 33
ucnonb3yetca BTynka 35 u Tpyba, sawmwaiowas kabenb, BBOpaunBaeTcs B pe3bbdy
BTYNKu 35 (CM. pUCyHOK 6).

2.3.5 MNocne moHTaxa HeobxoauMO OCyLLEeCTBUTbL HAacTpPoWKy npeobpasoBatens B
COOTBETCTBMM C KOHKPETHbIM npuMeHeHueMm. HacTponka npeobpasoBatens MOXeT
npon3BoANTLCS Ha MPeanpusaTUM-U3roToBUTENE B COOTBETCTBMM C  TpeboBaHusMu
3aka3uuka. [py aTOM HeobXxoAMMO MPOBEPUTH COOTBETCTBME HACTPOEK, 3anucaHHbiX B
nacrnopte, KOHKPETHOMY MPUMEHEHUIO W, Npu HeobBXOAMMOCTW, CKOPPEKTUPOBaTb
HacTpoViKy. HacTporika npou3BoguTCs B COOTBETCTBUM C npunoxeHusmu [ wnun E. Bce
M3MEHEHNSA HACTpOeK 3aduKcnpoBaTh B nacrnopre.

2.3.6 Mocne HacTporkn HeobxoaMMo NpoBecTy NpoBepky paboTocnocobHocTu. [ns
atoro no npubopam, c KoTopbiMu npeobpasoBatens OyaeT akcnnyaTMpoBaTbCH,
NPOKOHTPONMPOBaTb  Hamuume OTobpaXeHus BCEX M3MEpSeMbIX,  BbIYUCMASEMbIX
napameTpoB.

Ona npeobpasoBatener, pabotatowmx no npotokony CEHC, nposeputb, npwu
HeobxoammocTn, paboTy no curHanam npeobpasoBaTens GMOKOB KommyTauun, 6rnokos
NUTaHNA-KOMMYTaLMKW, UCMONHUTENBHBIX YCTPOWCTB, C KOTOpbIMK NpeobpasosaTtens byaeT
aKcnnyaTmposaTtbes. [1na 3TOro cnonb3oBaTh PeXnM amynsauun B cootseTcTenm ¢ [1.18.

2.4 Nopaagok paboTbl

2.4.1 MNpeo6pasoBaTernb Npy nogaye nNUTaHus paboTaeT B aBTOMATUYECKOM PEXU-
Me B COOTBETCTBMM C 3afaHHbIMW HacTpoeyHbIMU MapameTpamu. [peobpasoBaTenb ne-
PUOAMYECKM OCYLLECTBISIET M3MEPEHUEe, BblYMCNEHWE W MpeobpasoBaHne napameTpoB
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KOHTpONMpyemou cpefpl B BbIXOQHOW cuUrHan, v, B 3aBUCKMOCTM OT BapuaHTa UCMOSHEHUS],
NPUHUMAaET 1 BbINONHAET KoMaHAdbl no npoTtokony CEHC unn Modbus RTU.
2.4.2 MepeyeHb KpMUTUHECKMX OTKA30B NpeobpasosaTens npusedeH B Tabnuue 5.

Tabnuua 5
Onucanue oTkasa [MpnymnHa [enctaus
lMpeobpasoBaTtenb HenpasunbHoe nogkmnoyeHue [MpuBeCTM B COOTBETCTBME CO CXEMOIA
HepaboTocnocobeH, npeobpasosarens (cM. prcyHOK 7)
He obecneymBaeTcs HECO0TBSTGTBHE MTIONIEFO HANPFRKOHIA [MpoBepuTbL 1 NPUBECTM B
BbIMOMHEHWE COOTBETCTBUE
TpebyembIx QyHKLNA

O6pbIB 1K 3ambikaHKe Lienen B
NoAKNKYeHHOM K npeobpasosatento kabene

YCTpaHuTb NOBPEXAEH!S Lienei B
noJIKIio4eHHoM kabene

YKunbl NpoBOAOB NOAKMIOYEHHOTO kabens He
3aTsAHYTbI B KNEMMHBIX 3aXMMax
npeobpa3oBaTens, OTCYTCTBYET KOHTAKT

nOﬂ,TﬂHyTb KpenneHue Xun nposoaos
kabens B KNeMMHbIX 3axumax

CMeLLLeHVIe OrpaHuyMTEnen xoha nonnaeka
OTHOCUTENLHO 6r10Ka AaTYMKOB moayn4
QNEKTPOHHOro npeoGpasosaTenﬂ

YCTaHOBUTb OrpaHU4UTENN X04a
nonnaeka B ICXOAHOE COCTOAHNE

PaspyLueHme nonnaBskoB, MarHNToB
nonnaBkoB, BbIXO 13 CTPOA 3N1IEMEHTOB,
06prB UK 3amblkaHue Liene moayna
QNEKTPOHHOro npe06pasoBaTenﬂ

MpeobpasoBatens NOANEXUT
PEMOHTY

HenpasunbHas HacTpoitka npeobpasosarens

HacTpouTb B COOTBETCTBUM C
npunoxexuuamu [, E

HeussectHa

[pOKOHCYNbTUPOBATLCS C CEPBUCHOI

Cﬂy)K6OI7I npeanpuaTUAa-u3rotoBuTensa

2.4.3 MNepeyeHb BO3MOXHbIX OLIMOOK NepcoHana (nonb3oBaTens), NpUBOAALWMX K
aBapuiiHbIM pexumam o6opyaoBaHus,

OLIMGKK, NpuBeaeHbI
Tabnuua 6

N OencTBum,
B Tabnuue 6.

npenorepallarollinx  ykasaHHble

OnucaHune oLmnoKu

BoaMoxHble NocneacTens

JeicTaus

He 3aTaHyTa 70 yropa,

kabenbHblil BBOS

(amameTp kabens He
COOTBETCTBYET KOlbLly
YNNOTHUTEMBHOMY,

kabenbHoro BBOAA
HesaTsHyTa)

1 Kpbiwwka npeobpasosatens

3aKpennexa, ycTaHoBMeHa

©e3 ynnoTHUTENBHOTO KoMbLa
VN € NOBPEXAEHHBIM

YNNOTHUTENBHBIM KOMbLOM
2 HenpaBunbHo cobpaH

(ycTaHoBMEHbI He BCe AeTanu),
He obecreyeHo ynnoTHeHne
kabens B kabenbHoM BBOAE

YCTaHOBNEHHOMY B kKabenbHblii
BBOZ, pe3bboBas BTyrKa

He obecneunBaetcs Tpebyemblit
YPOBEHb B3pbIBO3ALMTEI. He

WCKINOYEHO BOCNamMeHeHe 1 B3pbIB

Cpeabl BO B3pbIBOONACHON 30HE

He

OTKMIOYNTL HAMPSIKEHNS B LiENSIX
npeobpasoBarens. YcTpaHuTb
HEeCOOTBETCTBUA

He obecneunBaeTcs cTeneHb
3awmtbl IP66 no FOCT 14254. U3-3a
nonaaaHust BoAbl BO BHYTPEHHIOI0
nonocTb npeobpasoBatens
BO3MOXeEH 0TKa3 npeobpasosatens 1
CUCTEMbI aBTOMATHKU,
obecneunBaemoil UM, Hanpumep,
CUCTEMbI NPEOTBPALLEHMS
nepenonHeHus pesepeyapa ¢
HedTenpoayktamu. B pesynbTate
BO3MOXHbI PO3MM1B HE(hTENPOAYKTOB,
BO3HWKHOBEHE B3PbIBOOMACHOM
cpegbl, BO3ropaHue, B3pbIB, NoXap

CTPYKTYpbI NOBEPXHOCTY MaTepuarnos

NOANEXUT PEMOHTY Ha npeanpuATun-

OTKNIOYUTL HANPSHKEHNS B LIENsiX
npeobpasosatens. YCTpaHuTb
HecooTBeTCTBUS. [pn paHHeM
0BHapYXeHWUM Hanuuus Bnaru,

3arpsI3HEHNIA, OYUCTUTb BHYTPEHHIOKW
nonocTb npeobpasosatens OT
3arpssHEHNI, NPOCYLWNTbL €€ A0
MOMHOTO YaaneHus Bnaru.
IMpy no3gHem obHapyxeHUH
(nosiBNeHue Koppo3uK, Hanuyue
BOAbl Ha NnaTtax Mogy”ns
3MEKTPOHHOTO, U3MEHEHe LiBETa,

[neTanei) npeobpasosatenb

na3rotosutene
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MpogonxexHne Tabnuubl 6

OnucaHve oLwnbkm B0o3MOoXHbIe NocneacTsus [LeiicTBus
Mpu ycTaHoBKe He obecneunsaeTcs TpeGyemblit MpeobpasoBaTenb NOANEXMT
npeobpasoBatens Ha YPOBEHb B3PLIBO3ALMTHI. He PEMOHTY

pe3sepByap Oblria MexaHu4ecku
noBpexeHa 06onoyka
npeobpasosartens

WCKITO4EHO BOCMNNameHeHne 1 B3pbIB
cpefbl BO B3pbIBOONACHO 30HE

MpeobpasoBaTernb yCTaHOBMEH
B MECTe, re areMeHTbl
KOHCTPYKLMM
npeobpasosatens
MOLBEPralTCs PaspyLLaoLLUM
MeXaHU4eCkum BO3JJ,el7ICTBVIﬂM,
BO3/E/CTBUIO arpeCcCUBHOM
cpegbl

BoamosHo pa3pylueHue 060m0ukm

npeobpasosatens. He ucknoyeHo

BOCTITAaMEHEHMe 1 B3pbIB Cpefbl BO
B3pbIBOOMACHON 30He

WckniounTb paspyluatoLme
MexaH4ecK1e BO3AENCTBIS,
BO3[E/ACTBIE ArpeCcCHBHOI Cpedbl B
MecTe yCTaHoBKYW npeobpasosatens

Mpu ycTaHoBke
npeobpasoBarens Ha
pesepsyap 6binu CHATHI
OrpaHnyuTenV XoAa nonnaska,
nonnaskK, a 3aTem
YCTaHOBIEHbI HENPaBUIBHO.
He bbinu 3aTaHY T
OrpaHn4nTENN Xoaa
nonnaskoB unu Bbinu
NOBPEXAEHbI MOMNaBKy,
MarHuTbl MOMaBKkoB

Ortka3 npeobpasoBatens n cuctembl
aBTOMaTUKKW, obecneynBaeMon UM,
Hanpumep, CUCTEMbI
npesoTBpaLLEHUs nepenonHeHns
pesepByapa ¢ Heptenpoaykramu. B
pesyrbTaTe BO3MOXHbI PO3NNB
HedpTENPOAYKTOB, BO3HUKHOBEHME
B3pbIBOOMACHOM Cpefibl, BO3ropaHue,
B3pbIB, NoXap

1 OTKNIOYUTb HANPSXKEHUS B Liensx
npeobpasoBarens. YcTpaHuTb
HECOOTBETCTBUS
2 [Mpy noBpexaeHnsx
npeobpasoBatens NoanexuT
PEMOHTY

HenpaBunbHO BbINOMHEHbI
COEAMHEHNS Lienem, MOHTaX 1

Bo3HuKHOBEHME HeaonycTnmoro
Harpesa NnoBepxHOCTU

OTKIMIOUMTb HaMPSHKEHMS B LiENsIX
npeobpasosartens. YCTpaHuTh

npoknagka kabeneit npeobpasosaTens u (Unn) MCKpeHus. HECOOTBETCTBMS
B pesynbTaTe BO3MOXHO BO3ropaHue
B3PLIBOOMNACHOI Cpeabl, B3PbIB,
noxap
2.4.4 OcHoBHble paGoThl, OCyLLeCTBsieMble C NpeobpasoBaTenieM, 3aknioyalTcs B
MPOCMOTPE UW3MEPEHHbIX, BbIYMCIEHHLIX npeobpasoBaTeneM napameTpoB, BBOAE

HeobXxoaMMbIX AnA paboTbl AaHHBIX M HACTpoWke ero napameTpoB. [Mopsgok paboTtbl C
npeobpasoBaTtenem no npotokony CEHC npuBenéH B npunoxeHun [, no npoToKony
Modbus RTU — B npunoxenum E.

3 TEXHUWYECKOE OBCITYXXUBAHUE

3.1 TexHnyeckoe obCnyxvBaHWe 3akmio4aeTcs B NPoBedeHWM NpodunakTuyeckmnx
paboT u nosepku. TexHndeckoe oBCNyXMBaHWE MPOM3BOAUTCA C Lenbilo obecneveHuns
paboToCnOCOBHOCTY U COXPaHEHWs IKCMNyaTaLUMOHHbIX U TEXHUYECKUX XapakTepuCTUK
npeobpasoBaTens B TE4EHNe BCEro Cpoka aKcrnnyataumm.

3.2 Bo BpeMs BbINOMHEHMA paboT Mo TEXHUYECKOMY OOCMyXMBaHWIO HEOOXOAUMO
BbIMOSMHATL YKa3aHus, npuseaeHHbIe B 2.1,

MpodumnakTuyeckne paboTbl BKMOYAIOT:

— OcmoTp 1 NpoBepKky BHelwHero Buaa. Mpu aTom nNpoBepsieTcss OTCYTCTBUE Mexa-
HUYECKNX MOBPEXAEHUN, LLeNOCTHOCTb MapKMPOBKK, NPOYHOCTb Kpenexa COCTaBHbIX Yac-
Tel npeobpa3oBaTens, HanMune 3arpsi3HEHUn NoBEpPXHOCTeN npeobpasoBaTens U NnoT-
HbIX OTMIOXEHWI Ha NonnaBKax.
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MpumeyaHue — lMpu HaNMUMKM 3arps3HEHUIA OCYLLIECTBIISIETCS OYMCTKA C MOMOLLbIO
YNCTON BETOLUM, CMOYEHHOW CNIMPTOM MIN MOKOLLMM PacTBOPOM.

— MpoBepky ycTaHoBku npeobpasoBartens. [py 3ToM NpoBepAETCA MPOYHOCTb,
repMeTUYHOCTb KpenneHus npeobpasoBaTtens, BepTUKanbHOCTb YCTAHOBKW, COOTBETCTBUE
OTCTyna OT JHa pes3epByapa AaHHbIM, BBEAEHHbIM B NamMaTb npeobpasoBaTtensi, B TOM
yncne oTcyTcTBME U3rnba HanpaBnALLEN.

— lNpoBepky HagexHOCTN noaknioyeHns npeobpasosaTens. [pu aTom nNpoBepseTcs
HaAEXHOCTb KPEnneHns Xurn coeanHUTENbHOro kKabens B KNeMMHbIX 3aXumax, OTCYTCTBME
06pbLIBOB MNWN NOBPEXAEHUIN N30MALMM COEAMHUTENBHOIO Kabens, COCTosAHWE YNNOTHEHWSA
kabensa B kabenbHOM BBOAE, OTCYTCTBME OBpbIBA UMW NOBPEXAEHNS 3a3eMMSIoLero npo-
BOZa, COCTOSIHME 3aXMMOB 3a3eMreHns (3asemnsiowime 60nThl, raikn LOIMKHbI ObITh 3aTs-
HYTbI, HA HUX HE JOIMKHO ObITb PXKaBYMHbI).

— MNpoBepky HacTpoek NnpeobpasoBaTensi u ero pabotocnocobHocTw. MNpy npoBepke
paboTocnocobHOCTY BKMOYaeTCcs NMUTaHue npeobpasoBaTernsl, CHUMATCS MOKa3aHUst n3-
MepsieMblX napameTpoB. Bce nokasaHus 4OMKHBI HAXOAWUTLCH B npefdenax Auana3oHoB
M3MEepPEHUIN, OOIMKHbI OTCYTCTBOBATL COObLLEHNs 06 olwmbkax.

MpodunakTuyeckne paboTbl 4OMKHBI OCYLLECTBNATLCS HE peXe OAHOro pasa B rog
B CPOKM, YCTaHaBMMBaeMble B 3aBUCMMOCTM OT YCINOBWIA 3KCMyaTauumn.

3.3 MoBepka npeobpasoBaTens MNpPoBOAUTCA B COOTBETCTBUM C [AENCTBYHOLLUM
3aKOHOLATEeNbCTBOM MpPEeACTaBUTENEM aKKpeaAWTOBAHHOW oOpraHu3auum no MeToauke
NOBEPKW, YTBEPXKAEHHON MO pe3ynbTaTaM UCNbITaHUI B LENSIX YTBEPXOEHUS TUMa CPEACTB
N3MEpPEHUN.

[na npoBepeHusa noBepku Heobxoammo B cootBeTcTBUM ¢ [O.15 nnn E.10 ¢ nomo-
Wb KOMaHabl 211 BKMOYMTE pexum obHyneHus nonpasok d0, d1 n d2. MNMocne nposeae-
HUS NoBepkn Heobxoaumo B cooteeTcTBUM ¢ .15 unu E.10 ¢ nomoubo komaHasl 210 oT-
KIMOYNTb peXxmm 06HYNeHVs NonpaBok.

HonyckaeTcs He obHynATb nonpasku dO, d1 n d2 ans npoBefeHUS MOBEPKU, Mpu
3TOM BO BpeMs NOBEPKM HEOOXOAMMO KOpPPEKTMPOBaTh NoKa3aHusi npeobpasoBaTtens:

— OT MOKa3aHWU YPOBHS XXUOKOCTU OTHMMAaTb CyMMY 3HaveHui nonpasok d0 un d1;

— OT MOKa3aHwui YpOBHS pasfena cpef OTHUMaTb CyMMY 3HayeHui nonpasok dO u
d2.

B cnyyae HeypoBneTBopuTEnbHbIX pe3ynbTaToB MOBepku npeobpasoBartenu
OOMXHbI ObITb OTNPaBNEHbI ANS HACTPOMKM (OCTUPOBKN) Ha NPeanpUATUE-U3roTOBUTENb.

MpumeyaHne — HacTpoinka (1oCTMpOBKa) MOXET BbINOMHATLCS Ha JKcnnyaTaumn no
MeTOAUKE, U3NOXEHHON B nNpunoxeHum XK.

4 TEKYLWMA PEMOHT U3OENUA

4.1 PemoHT npeobpa3soBaTernen NponsBoanTCS Ha NpeanpuSTUM-U3roToBuTene.

PemoHT npeobpasoBaTtenein, 3aknioyarowmuica B 3ameHe Bbillewmx U3 cTpos ae-
Tanen, y3noB, MOXET NPON3BOAWNTLCS OpraHu3auuven, NMeloLen paspelleHne Ha PeMOHT
B3PbIBO3aALLMLLEHHOTO 060PYAOBaHNSA, C NCNOMb30OBaHNEM 3anacHbIX YacTew, nocrasnse-
MbIX NPEeANPUATUEM-N3TOTOBUTENEM.

4.2 Bo Bpems BbINONMHEHUss paboT No TeKyLleMy PeMOHTY Heo6X0AMMO BbIMOMHATH
yKasaHwus, npusegeHHble B 2.1.

4.3 3aMeHa YyBCTBUTENBHOIO 3fIEMeHTa NPON3BOAUTCSA MO crieayoLwen MeToAMKe:

— OTBEpHYTb BUHTLI 7 C WwWanbamu 8 (CM. pUCyHOK 4).

— M3Bneyb YyBCTBUTENbHBIA 3NEMEHT, NOTSAHYB 3a PyyKy 9.

— BcTaBuTb HOBBIW YYBCTBUTENBHLIV 3NIEMEHT B HAMPaBNSAOLLYIO 40 yropa.

Mpumevanne — lNpu ycTaHOBKE YyBCTBUTEMbLHOMO 3fIEMEHTa He AOoMycKaeTcs no-
BpexaaTtb n3onaumio 6roka 4aT4MKOB M OKasbiBaTb MEXaHUYeCKne BO3AENCTBMSA Ha AaTyn-
Ku TemnepaTypbl 14.
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— YCTaHOBWUTb BUHTbLI 7 C Lwanbamu 8, pacrnonoXmB YyBCTBUTENbHbLINA 3IEMEHT B
COOTBETCTBUM C PUCYHKOM 4.

MpumMeyaHne — BuHTbI 7 3aBOpaynBaTtb NoovepenHo, NerkuM ycunmem Bo nsbexa-
HMe nepekoca YyBCTBUTENBHOIO afIEMeHTa.

4.4 Mocne peMoHTa npeobpasoBaTeslb AOMKEH ObITb NoBepeH. lNepen NoBepKown
gonyckaeTcs, npu HeobXxoaAMMOocCTH, npon3BoaNTb HaCTPOWKY (rocTnpoBKY)
npeobpasoBaTenst B COOTBETCTBUM C nNpunoxeHnem XK.

5 TPAHCNOPTUPOBAHUE U XPAHEHUE

5.1 Ycnosus TpaHCNOPTUPOBaHWUA W XpaHeHus [AOmkHbl cooTBeTcTBoBaTh OCT
15150 npu TemnepaTtype okpyxatoLiero Bosgyxa ot muHyc 50 °C go 50 °C.

5.2 Ycnosust TpaHCNopTMPOBaHMA B YacTW BO3OENCTBMSA KNUMaTUYECKMX (hakTopoB
OOMKHbl cooTBeTcTBOBaTh ycroBuio 5 (OXK4) no NOCT 15150, B yacTu BO3OENCTBUSA
mMexaHuyeckmx cpaktopos — ycnosuto C no FOCT P 51908.

5.3 YcnoBusi xpaHeHuss B HepacnakoBaHHOM Buge — 5 (OXK4) no FOCT 15150.
YcnoBus xpaHeHusi B pacnakoBaHHoM Buge — | (J1) no TOCT 15150.

HasHayveHHbIV CpoK xpaHeHus — 15 neT (BknioYaeTcs B CPOK CyxObl).

6 YTUNU3ALUA

6.1 YTnusaumio Heo6xoaMmMo MPOBOAUTL B COOTBETCTBUU C 3aKOHOAATENbCTBOM
cTpaH TaMoXXeHHOro cok3a Mo MHCTPYKLMUN SKCNyaTUpYIOLLLE OpraHn3aumm.
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MpunoxeHne A
(cnpaBoyHoe)
CcbinoYyHblie HOPpMaTUBHbIE [OKYMEHTbI

A.1 TlepeyeHb HOpPMaTMBHbLIX [JOKYMEHTOB, Ha
HacTosILLEM PYKOBOACTBE MO AKCNyaTauuu, npueeneH B Tabnuue A.1
Tabnuua A.1

KOTOpble AaHbl

CCblJIKMW B

O603HayeHVe JOKYMEHTa, Ha KOTOPbIN AaHa cebinka

Howmep pasgena,
nogpasgena,
NYHKTa, B KOTO-
pOM [aHa Cccbiska

FOCT 8.024-2002 TlocypapcTBeHHasi cucteMa obecneveHus
eaVHCTBa M3MepeHuin. [ocygapcTBeHHasi MoBepoyHasi cxema Aans

XK1 (tabnuua

CcpecTB N3MepEHU NNIOTHOCTU K1)
FOCT 8.587-2019 T[ocypapctBeHHass cuctema obecneyeHus 155-157
eouHcTBa namepeHun. Macca Hedptn n HedbTenpoaykToB. MeToaukm ..E.l4 E.5. '
(MeToabl) M3MepeHun e
OCT P 8.785-2012 NocypnapcTBeHHas cuctema obecnevyeHus

eQuHcTBa M3MmepeHuin. Macca rasoBoro KoHOEHCaTa, CXUKEHHOro 155—15.7
yrNeBO4OPOLHOIO ra3a M LUMPOKOKW hpakuum ferkmx yrineBoaopoaoB. e e
O6wume TpeboBaHus K MeTognkam (MeTogam) nsmepeHunm

FOCT 12.2.007.0-75 Cuctema craHgapToB 6e3onacHocTu Tpyada. 211

M3genusa anektpoTtexHmnyeckmne. Obwue TpeboBaHusa 6e30nacHOCTM

FOCT 400-80 TepmomeTpbl CTEKMsiHHble ANs  UCMbITaHWUA

XK.1 (tabnvua

HeTenpoaykToB. TexHu4eckme ycrnoBust K1)
FOCT 6111-52 Pe3bba koHu4eckas Atonmosasi ¢ yrnomM npocpuns 60 B.3 (tabnuua
rpagycos B.2)
FOCT 6357-81 OcHOBHble HOpMbI B3anMo3ameHsemocTu. Pesbba | B.3 (tabnuua
TpyOHas umMnuHgpuyeckas B.2)
FOCT 12815-80 ®naHubl apMaTypbl, COEOUHUTENbHBLIX YacTen U

Tpybonposoaos Ha Py ot 0,1 o 20,0 MlMa (ot 1 go 200 krc/cm KB.). B2
Tunbl. MpucoeanHUTENbHbIE pa3Mepbl U pa3mepbl YNNOTHATENBHbIX )
NoOBEPXHOCTEN

[OCT 14254-2015 CteneHun 3awmnTbl, obecnevymBaemblie 060no4Ykamm 1.2.16,1.6.1,
(kog IP). 1.8.3,2.4.3

(tTabnuua 6)

FOCT 15150-69 MaluuvHbl, npubopkl U Apyrne TEXHUYECKNE N3AEnus.
McnonHeHns gnst pasnuyHblX KnnmaTuyeckux panoHoB. Kateropuwm,

YyCroBusA 3Kcnnyatauumu, XpaHeHuss U TPaHCNopTUPOBaHUA B YacTu 1.1.4,51-53
BO34ENCTBUS KNUMaTMYEeCKMX hakTOPOB BHELLUHEN cpebl.
FOCT 28656-2019 asbl yrneBogopoOAHbIE CXMKEHHble. PacyeTHbIn 1.5.5,1.5.6,
MeTo  onpefeneHnsa NiIoTHOCTU U AaBNeHUs HacCbIWEHHbIX MapoB 0.4, E5
FOCT 31610.0-2019 (IEC 60079-0:2017) BspbiBOoOnacHble cpepgpl. 1.1.2,1.8.1,
Yactb 0. O6opynoBaHune. Obwmne TpeboBaHus 1.8.4
FOCT 31610.19-2014/IEC 60079-19:2010 BapbiBOONacHsle cpeapl.
Yactb 19. PemoHT, nposepka " BOCCTaHOBMEHNe 213
anekTpoobopygoBaHus
FOCT 31610.20-1-2016/IEC  60079-20-1:2010 BspbiBOONacHLIe
cpeabl. Yactb 20-1. XapaKkTepucTuki BeLLEeCTB ANs Knaccudukaumm 1.1.3
rasa un napa. Metogpl UCnbITaHUA N AaHHbIE
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https://files.stroyinf.ru/Index2/1/4293725/4293725595.htm
https://files.stroyinf.ru/Index2/1/4293787/4293787554.htm

MpogomxeHve Tabnuubl A.1

O6o3HayeHne [OKYMEHTa, Ha KOTOpbI JaHa CCbifka

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

LPG, Table 23E, 24E, 53E, 54E, 59E, and 60E

CCblifka
FOCT 31610.26-2016/IEC 60079-26:2014 B3spbiBOoOnacHble cpefbl. 1.1.2,1.1.3,
YacTtb 26. O6opynoBaHne ¢ ypoBHEM B3pblBO3aLLMTLI 060pyaoBaHUA 1.8.1,1.8.5,
Ga 2.1.2
FOCT 33259-2015 ®naHubl apmaTtypbl, COEOUHUTENbHbIX YacTeN U
TpybonpoBogoB Ha HOMMHanbHoe pgaBneHne o PN 250. B.2
KoHcTpyKumMs, pa3mepbl 1 06Lme TexHu4eckne TpeboBaHus
FOCT P 51908-2002 O6wue TpeboBaHusa k mawwmHam, npubopam u
OPYrMM TEXHUYECKUM U3LENUsSM B YacTu YCIOBUIA XpPaHEHWUSI U TpaHC- 5.2
NnopTUPOBaHMUS
FOCT IEC 60079-1-2013 BapbiBoonacHble cpegbl. Yacte 1. O6opy- 112 181
[oBaHWe C BUOOM B3pbiBO3aLLUTbI «B3pPbIBOHEMNPOHULAaeMble 060noy- on oA
K1 «d» 1.8.2,1.84
FOCT IEC 60079-10-1-2013 BapbiBoOnacHble cpefpbl. Yactb 10-1. 113
Knaccudukauns 3oH. BapbiBoonacHble ra3osble cpegbl T
OCT IEC 60079-14-2013 BspbiBoonacHble cpeabl. Yactb 14. MNpoek- 1.1.3,2.1.2,
TMpPOBaHUe, BbIGOP M MOHTaX 3M1EKTPOYCTaHOBOK 2.1.3,2.34
[OCT IEC 60079-17-2013 BapbiBoonacHble cpeabl. Yacte 17. Mpo- 213
BEpKa U TexHu4eckoe obCcnyxvMBaHue anekTpoycTaHOBOK o
TP TC 012/2011 «O 6e3onacHocTn obopynoBaHusa ansa paboTsl BO 112 161
B3PbIBOONACHBIX cCpeaaxy ey S
API Manual of Petroleum Measurement Standards, Chapter 11, Sec- 155 156
tion 2, Part 4 — Temperature correction for the volume of NGL and ,El, 4’ E 5 !
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http://files.stroyinf.ru/Data2/1/4293786/4293786366.pdf

MpunoxeHune b
(o6s3aTenbHoe)

Cxema ycnoBHoro o6o3Ha4yeHusi npeobpasoBaTens

B.1 YcnoeHoe 0603HaueHne npeobpasoBaTtens:

MMM-201A-B-C-D-E-LFG-H-1-J-K-M

HOro BBoga

12X18H10T, 14X17H2

Mos. HanmeHoBaHue BapuaHTbl Kopn
A |Twvn kopnyca - E
1 wr. D12 -
B KonuyectBo 1 Tun kabenbHbIX 2 wT. D12 2D12
BBO/OB 1 wr. D18 1D18
2 wr. D18 2D18
no yMonyaHuio -
YKM10,
D12 ¢ ycTpoNCTBOM KpenneHus YKM12,
meTannopykasa (cM. 1.4.3) YKM15,
YKM20
D18 c ycTpoicTBOM KpenneHust YKM20,
meTannopykasa (cM. 1.4.3) YKM25
D12 c ycTpoWcTBOM KpernneHus
c |BapvanT ncnontenns kabens- 6p0HmpogaHF:|oro Ka6en2 (cm. 1.4.3) YKBK16
Horo BBOAa -
D18 ¢ ycTpoNCTBOM KpenneHus YKEK21
6GpoHnpoBaHHoro kabens (cm. 1.4.31.4.3)
D12 c repmMeTV3MpOBaHHbLIM YCTPOWCTBOM Kperne- YKBKT16
HWa GpoHupoBaHHoro kabens (cm. 1.4.3)
D18 ¢ repmeTUsnpoBaHHbIM YCTPONCTBOM Kpernie- YKEKI21
HWa GpoHupoBaHHoro kabens (cm. 1.4.3)
D12 ¢ ycTpolcTBOM KpenneHust Tpybbl (cm. 1.4.3) | YKT1/2
D18 c ycTpowicTtBOM KpenneHust Tpybbl (cm. 1.4.3) | YKT3/4
MaTepmaﬂ Koprnyca n metarn- KOpI'lyC 13 ctanen 12X18H9T/, 12X18H10T.
D |nuueckux anemeHTOB Kabenb- OnemMeHTbl KabenbHbIX BBOAOB M3 CTanen HX

E |Tun ycTporicTBa KpenneHus

B cootBeTCTBUM C NpUNoXXeHnem B

LF |OnvHa HanpaBnsioLen

YkasbiBaeTca LXXX, rae XXX — gnvHa HanpaensioLler B MM

(cm. 1.2.1, 1.4.5).

BapmaHT NCNOJNTHEeHUA
naT4ynka ypoBHA

BapuvaHT ucnonHenus, npeaHas3HavYeHHbIN Ans
yCTaHOBKM Ha 06BbEKThI, NOAHAA30pHbLIe Poccuii-
ckomy Mopckomy Pernctpy Cynoxoacrea

MP

BapuvaHT ucnonHenus, npeaHas3HavYeHHbIN Ans
yCTaHOBKM Ha 0OBbEKTbI, NOAHAA30pHbLIe Poccuit-
ckomy PeuHomy Peructpy

PP

H JTvn nonnaska ypoBHsI

B cootBeTCTBUM C NPpUNoXXeHnem r

Tun nonnaeka NNOTHOCTH

B cooTBeTCTBUM C NnpunoxeHvem I

J |Twvn nonnaeka pasgena cpeq

B cooTtBeTCcTBMU C NpunoxeHvem I
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Mos. HanmeHoBaHue BapumaHTbl Kog
Ot 0 po 8 (konwuyecTBO onpegensieTcs ANUHOW _
HanpasnsoLwen cm.1.5.4)
1 1t
2 2t
K Konunuectso garumkos Temne- |3 3t
paTypsbl 4 4t
5 5t
6 6t
7 7t
8 8t
JInHus nutanusa-ceasm CU CEHC
(npotokon CEHC) B
M |Tun Bbixoga JnHnsa nutanusa-ceasn CU CEHC
(npotokon CEHC) n uHtepdpenc RS-485 Modbus
(npotokon Modbus RTU)
Mpumevanns
1 MoagpobHoe onuncaHve BapnaHTOB NCMNOMHEHNS NpuBeaeHo B 1.4.
2 Kopbl BapyaHTOB MCMOMHEHWS NO YMONYaHuto (0603Ha4YeHbl «—») B yCIIOBHOM 0603Ha4eHun He
yKa3bIBaKTCS.

B.2 Mpumepsbl 3anucu ycnoBHoro 0603HaveHnsa npeobpasosaTens npu ero 3akase:

— NpeobpasoBaTtens ¢ ogHUM kabenbHbIM BBOAOM D12 ¢ yCTpPONCTBOM KpenneHus
meTannopykasa YKM12, ¢ dnaHueBbIM HeperynupyembiM YCTPOWCTBOM KpenneHus wus
HepxaBetowen cranm @On.E-50-25/HXK, c¢ Hanpaensiowen gnvHon 2000 MM,
npefHasHa4YeHHbIN NS YCTAHOBKM Ha O0OBbeKThI, NogHaa3opHble Poccuiickomy Mopckomy
Pernctpy CypoxoacTtBa, ¢ nonnaBkom ypoBHs D48x50xd21-®J1K-9, 6e3 nonnaekos
NMOTHOCTM U YPOBHA pasgena cped, C  KONMYeCTBOM 0aTyuKoOB TemnepaTypbl,
onpegenseMbIM ONTMHOW HanpaBnsAloLWwen, 1 BbIXOAOM ¢ npoTtokoniom CEHC:

MMM-201E-YKM12-HXX-®n.E-50-25/HX-L2000MP-D48x50xd 21-®J1K-9.

— [lNpeobpa3oBatens ¢ ogHuM kabenbHbiM BBOoAOM D18 C repmeTuanpoBaHHbIM
YCTPOWCTBOM  KpenneHusi OpoHupoBaHHoro kabens YKBKIM21, c¢  dnaHueBbiM
HeperynmpyembiM YCTPOWCTBOM KpeMneHust U3 Hepxasetowen ctann &n.2-80-25/HX, ¢
HanpaenswoLwen agnuHon 750 MM, NnpeaHa3HavYeHHbIM Anst YCTAaHOBKM Ha 0ObekThbl, NogHaa-
30pHble Poccuiickomy PeyHomy Peructpy, ¢ nonnaskom ypoBHs D78x86xd20-HXK-LU, 6e3
NonmaBKoOB MIIOTHOCTM M YPOBHSI pasgerna cpeq, C BOCEMbIO AaTyvkamu TemnepaTypbl U
BbIXo4oM ¢ npoTtokonom CEHC:

MMM-201E-1D18-YKBKI21-HX-®n.2-80-25/HX-L750PP-D78x86xd 20-HX-LL-8t.

— lMpeobpasoBaTtenb ¢ ogHUM kabenbHbIM BBOAOM D12 BapmaHTa UCNOMHEHUSA MO
YMOMYaHuo, ¢ pe3bbOoBbIM HEPErYNMPYEMbIM YCTPOMCTBOM KPEMIEHUS U3 HEPXaBEHLLEN
cranu G2’/HX, ¢ Hanpasnswowen agnuHor 1500 MM, npegHasHa4YeHHbIN Ans YCTaHOBKU Ha
06bekTbl, NogHaa3opHble Poccuiickomy Mopckomy Peructpy CymoxoacTsa, ¢ MOMNAaBKOM
ypoBHs D48x50xd21-dJ1K-9, ¢ nonnaskom nnoTHocTM D78x318xd19 1 nonnaBkom YpOBHS
pasgena cpeg D48x80xd21-PC-830, ¢ KkoOnmvM4ecTBOM [aTyMKOB  Temnepatypsbl,
onpegenseMbiM ASIMHOW Hanpaensowen, n Bbixogamu ¢ npotokonamm CEHC n Modbus:

MMMN-201E-HX-G2”/HX-L1500MP-D48x50xd21-®J1IK-9-D78x318xd19- D48x80xd21-PC-
830-Modbus.

— [MpeobGpasoBatenb c pAByMs kabenbHbiMM BBOAamMuM D12 ¢ ycTponcTBoMm
kpenneHus Tpyoel YKT1/2, ¢ pe3bboBbIM HeperynupyembiM YCTPOMNCTBOM KpenneHus u3
HepxaBetoLlen ctanu M72x2/HXK, ¢ HanpasnstoLen anuHon 2500 MM, npeaHa3HaYeHHbIN
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ONs YCTaHOBKM Ha o0ObekTbl, nopgHaasopHble Poccuiickomy PeyHomy Peructpy, c
nonnaeBkoM ypoBHs D78x74xd22-HXK, 6e3 nonnaeka NMOTHOCTM, C MOMSIAaBKOM YPOBHSI
pasgena cpepn D78x85xd22-HXK-PC-830, ¢ konvyecTBOM [aTYMKOB TemrepaTtypbl, onpe-
aensieMbiM ANMHON HanpaensaLwen, n Bbixogamu ¢ npotokornamm CEHC n Modbus:

MMMN-201E-2D12-YKT1/2-HX-M72x2/HX-L2500PP-D78x74xd22-HX-D78x85xd22-HX-
PC-830-Modbus.
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MpunoxeHne B
(cnpaBoyHoe)
Tunbl ycTPOWUCTB KpenneHus npeobpasoBaTens

B.1 YcTpowctBo kpenneHus npeobpasoBatens MoxeT ObiTb HeperynMpyembiM
dnaHuesbIM nnu pe3bboBbIM.

B.2 ®naHueBble yCTPONCTBa KpenseHns NPOu3BOAATCS CrieayoWwmnx TUNoB:

a) ®dnaHueBble YCTPONCTBA KPENMeHWs C NPUCOEOVHUTENbHBIMKM  pasMepamu,
pasMepaMu 1 MUCMNOMHEHUAMU YNNOTHUTENbHbLIX noBepxHocTen no MOCT 12815, TOCT
33259.

[aHHble ycTponcTBa KpenneHus npefHasHaveHbl NS pe3epByapoB, paboTtatoLmx
noA AaBrneHveM.

CTpykTypa ycrnosHoro ob6o3HayeHns npu 3akase:

®n.A-B-C/HX,

roe A — BapuaHT UCMONHEHUS YNNOTHUTENBHOW NOBEPXHOCTH (Undpa B COOTBETCTBUM C
FOCT 12815, 6yksa B cootBeTcTBUM ¢ TOCT 33259);

B — ycnosHbIi npoxog Dy, Mmm;

C — ycroBHoe faBneHve Py, krc/cm?;

IHX — yka3biBaeTcs gna ucnonHenus ma ctann 12X18H10T.

MpumeyaHue — Heperynupyemble yCTPOWCTBA KPENMEHUS BCEr4a U3rotaBnmnBatTCcs
13 ctanu mapkm 12X18H10T, «/HXX» B 0603Ha4YeHUN MOXET HE yKa3bIBaTbCS.

TunoBble YCTPOWCTBA KpenneHus npueeaeHsl B Tabnuvue B.1 , Ha pucyHke B.1.

Tabnuua B.1
O603Ha4YeHue D, D1, D4, d, nihl, mm b, PucyHok
MM MM MM MM MM
®n.2-50-25, dn.E-50-25 160 125 87 18 |4 4 21 B.1
®n.2-80-25, ®n.E-80-25 195 160 120 18 |8 4 23 B.1
®n.2-100-25, &n.E-100-25 230 190 149 22 |8 4 25 B.1
7d
n omb. s :i\
& Db
201
20
PucyHok B.1
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6) ®naHueBble yCTPOMCTBA KPEMMEeHNUss C TOHKOCTEHHbIM (hiaHLUEM MPOM3BOSbHBIX
pa3MepoB, yKasblBaeMblX B 0603HAYEHUN.

[laHHOe yCTpOMCTBO KpenneHus NpuBedeHo Ha pucyHke B.2 u npumeHsioTcs ons
pe3epByapoB 6e3 AaBneHus.

CTpyKTypa yCroBHOro 06o3HauYeH sl Npu 3akase:

®n.DD, DnDn, nn, dd, hh/HX,

roe D — HapyxHbIn gnameTp dpnaHua, mw;

Dn — gnameTp no ueHTpam KpenexHbIX OTBEPCTUNA, MM;

N — KONNU4YECTBO OTBEPCTUN;

d — guameTp oTBEPCTUNA, MM;

h — BbicoTa chnaHua, Mm;

IHX — ykasbiBaeTcs ons ucnonHeHus na ctanu 12X18H10T.

MpumevaHue — Heperynupyemble yCTpOCTBa KpPENEHUs BCEraa M3roTaBnuBaloTcs
13 ctanun 12X18H10T, «/HXX» B 0603Ha4YeHN MOXET HE yKa3blBaTbCS.

2d
n ome. f/_\l\_/~

2 Dn
#D

PucyHok B.2

Bo3MOXHO wn3rotoBneHne raHueBbIX YCTPOWCTB KPenneHus Ans ABYCTEHHOro
pesepByapa xpaHeHuss CYI ¢ KOHTPONeM repMeTUYHOCTU CBapHbIX LUBOB (pa3mepbl — Mo
COrnacoBaHMIO C 3aKa34nKoM).

B03MOXHO M3roToBNEHNe OTBETHOrO niaHua v natpybka ¢ OTBETHBIM oJiaHLEeM
(pasmepbl — MO cormacoBaHuio C 3aka3uukoM). [lpu 3akase OTBETHbIM donaHel wnu
naTpybok C OTBETHLIM (priaHLieM yKa3biBaeTCs OTAENbHON CTPOKOWA.

B.3 Pe3bboBble  ycTpoWCTBa  KpenneHus  usrotaBnuMBalwTcs € TpyOHOM
LUMITMHOPUYECKOW, METPUYECKO U KOHUYECKON AtoMOBO pe3b0oli.

Pe3bb0oBO€e yCTPOWCTBO KpenneHus ¢ TPYOHOW UMNMMHOPUYECKON U METPUYECKON
pe3bbon  npuMMeHsieTcss Ona pesepByapoB 0e3 pgaBneHusi. Pe3bboBoe yCTPOMCTBO
KPENneHnss C KOHWYECKOM [AMMOBON pe3bboi npegHasHayeHo Ana pesepByapos,
paboTarLwmx No4 AaBneHNEM.

CTpyKTypa ycrnoBHOro 0603Ha4eHu1st Npu 3akase:

AHX,

roe A — obosHauveHue Tuna pesbbbl (cM. Tabnuuy B.2);

IHX — ykasbiBaeTcs Ans ucnonHeHus n3 ctanu mapku12X18H10T.

MpumeyaHne — Heperynupyemble yCTPOWCTBA KPEMNMEHUS BCEr4a u3rotaBnmnBaTCcs
n3 ctanm 12X18H10T, «/HXX» B 0603Ha4YeH MOXET He yKa3blBaTbCSl.

TunoBble yCTPOWCTBA KpenneHus npuBedeHbl B Tabnuue B.2, Ha pucyHkax B.3 —
B.5.
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Tabnuua B.2

O6o3Ha4yeHue Tun pe3bObl OnvHa pe3bObl, MM PucyHok
G2” G2 'OCT 6357-81 28 B.3
K2” K2” TOCT 6111-52 25 B.4
M72x2 M72x2 28 B.5

r/;

—

——

N K2 rocT 611152

L G2 L
PucyHok B.3 PucyHok B.4
——
M72x2
PucyHok B.5

Mo 3aka3y BO3MOXHO pe3bboBOe YCTPOMCTBO KpenmneHns ¢ ApYrMM TUMOM pe3bbbl.

B.4 KoHCTpyKUus YyCTPOWCTB KpenreHusi MOCTOSIHHO coBeplueHcTByeTcs. bonee
nonHas wHdopMaumMss Mo Tunam YCTPOWCTB KpenneHus onybrnvkoBaHa Ha cante
npeanpusaTMS WWW.NPPSENSsor.ru.

B0O3MOXHO MCMONHEHNE YCTPOMUCTBA KPEMMEHMS MO 3aKa3y.
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Mpunoxenune I
(cnpaBo4Hoe)
Tunbl nonnaBkoB NpeobpasoBaTenen

I".1 CBOAHblE AaHHbIE MO MoNiaBkaM YPOBHSI NpuBeaeHsl B Tabnuvue IM.1.

Tabnuua .1

HaumeHoBaHue Pa3vepbi Mac- Rag-
Matepuan D, | hy, | d, neHue,
nonsiaBka Pwuc.| ca, r

MM | MM | MM MMa
D48x50xd21-dJIK-9 BCMEHeHHbIN a6oHuT, | 48 | 50 | 21 | .1 | 28,5 2,5
D48x50xd25-dJ1K-9 nokpbiTne ®JIK-9 48 | 50 | 25 |11 | 29,7 2,5
D48x50xd21-dJIK-2 48 |50 | 21 |1 ]| 31 2,5
D48x50xd25-dJ1K-2 48 | 50 | 25 |1 | 32,7 2,5

BCMEHEHHbIN 360HUT,

D40x50xd21-®JIK-2 40 |50 | 21 |IF1|215| 16

nokpbiTne PJIK-2

D40x50xd25-®J1K-2 40 |50 | 25 |1 | 23 1,6

D45x50xd21-dIK-2 45 |50 |21 |r1|275| 16
D78x74xd20-HXX 78 | 74 | 20 |2 | 55 0,6
D78x74xd20-H>XK-166ap 78 | 74 | 20 | .2 | 55 1,6
D78x74xd22-HX 78 | 74 | 22 |I'.2 | 62,5 0,6
D78x74xd22-H>XX-166ap 12X18H10T 78 | 74 122 |lr2]|1625| 16
D49x49xd20-HXX-L1 49 149|120 |r3|385| 0,3
D49x49xd22-HXK-L| 49 | 49 | 22 |[T.3| 44 0,3
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
D35x50xd20-04C-7All 355020 |r.1] 20,5 1,6
ccheponnactumk

D39x50xd21-3C-7ATll 39 (50|21 |Ir1] 27 1,6

SAC-7AMN

D48x50xd21-3[C-7Al1-1006ap 48 | 50 | 21 |1 | 40 10

"abapuTHblE pa3Mepbl NOMNIABKOB YPOBHS yka3aHbl Ha pucyHkax .1 —T.3.

Mozvum  Z2d MozHum  2d MazHum Zd
I 4 \ |
= | g | B
‘ ‘ ~—~
| . | B
| = ‘
! | - J
o0 |
! 20
7D
PucyHok I".1 PucyHok I".2 PucyHok .3

Bce nonnasku ypoBHSA AOMKHBI YCTaHaBNMBATLCA HA NpeobpasoBaTenb MarHUTOM
BBepx. [lonoxeHne marHWTa B MoMnaBKax M3 BCMeHeHHOro 3boHwuTa, cdpeponnacTvka
OMC-7AlN MoxHO onpefenuTb BU3yarnbHO. B nonnaekax u3 Hepxaselowlen cTanu mMapku
12X18H10T nonoxeHne marHuTa (Bepx nonnaska) MapkupyeTcst 6ykson N.

OpVEeHTUPOBOYHbIE  3HayeHust MyOWMH MOrpy>XeHWst MONMaBKOB YPOBHS B
3aBMCUMOCTM OT NSIOTHOCTU KOHTPONMPYEMOW cpeabl npuBeadeHbl B Tabnuuax .2 n 3.
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Tabnuua .2

nmy6vHa Norpy>keHusi, MM st KOHTPONIMpPYyeMoii cpeabl

Haﬂgsj?::f:me MMAOTHOCTLIO, kr/m® (ans gmanasona ot 500 go 1000 KI'/M3)Z
500 | 550 | 600 | 650 | 700 | 750 | 800 | 850 | 900 | 950 [{1000
D48x50xd21-dJIK-9 415| 38 |34,5| 32 |29,7(27,5| 26 |24,5(23,1| 22 |20,8
D48x50xd25-dJ1K-9 — 45 (40,8| 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-PJ1K-2 - — | 42 |38,8|36,2| 34 | 32 |30,5| 29 |27,5| 26
D40x50xd25-PJ1K-2 — — — — — = 42 140,2|37,5| 36 |34,5
D45x50xd21-dJIK-2 46 (41,8 39 |35,7|33,4(31,2(29,3|27,7|26,2|24,9|23,6
D78x74xd20-HX
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
D49x49xd20-HX-L| - - - — | 41 |38,2|35,5|33,7| 32 [30,5| 29
D49x49xd22-HXX-L| - - - - - — | 41 [38,5|36,5|34,5|32,5
D78x86xd20-HXX-LU
D78x86xd20-FDK-LL-166ap 60 | 56 | 52 [49,8|47,5|45,3| 44 |42,5| 41 | 40 | 39
D35x50xd20-30C-7Arl - - - — | 45|42 | 39 | 37 | 35 | 33 | 31
D39x50xd21-30C-7Arl - - - — |45,5|42,5| 40 |37,5(35,5/33,5| 32
DA8xS0xd2L-9AC-7AM- | _ | _ | _ 140,7(39,6|37.9|36.3|35,7|31.8[30,3| 28,8

1006ap

MpumeyaHme — 3HaK «—» O3Ha4yaeT, YTO MOMNABOK MPWU [AaHHOW NIIOTHOCTM
KOHTPONUpPYeMOW cpeapbl TOHET.

Tabnuua .3
"myBuHa norpyeHus, MM AN KOHTPONMpPYeMon cpefbl
Haumenosatne NMMOTHOCTbIO, Kkr/m® (ans gnanasona ot 1000 go 1500 KI’/M3)Z
ronnaska 1000[1050[1100[1150[1200]1250]1300]1350]1400]1450[1500
D48x50xd21-PJIK-9 20,8 20 | 19 | 18 |17,4|16,8| 16 |15,2|14,9(14,4]|13,9
D48x50xd25-PJIK-9 248123,7|22,6|21,7|20,8( 20 (19,2|18,5|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-PJIK-2 27,2| 26 |(24,8123,8(22,8|21,9| 21 |20,3|19,6(18,9|18,3
D40x50xd21-PJIK-2 26 |24,5(23,5|22,5(21,6/20,8| 20 (19,3|18,6| 18 |17,4
D40x50xd25-PJIK-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-HX
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|26,8|26,1|25,5(24,9(24,3|23,8|23,3|22,8|22,4
D49x49xd20-H>XK-LI 29 | 28 | 27 |25,7|24,5|23,5(22,5(21,7| 21 |20,2|19,5
D49x49xd22-H>XK-L| 32,5| 31 | 30 |28,7|27,5(26,5|25,5|24,6|23,7| 23 |22,3
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MpogomxeHve Tabnuubl .3

"myOuHa norpyxeHus, MM AN KOHTPONUpyeMoWn cpeapl
Hawgﬁ;l::i:m NNOTHOCTLIO, Kr/M” (ansa gnanasoHa ot 1000 go 1500 KI’/M3)Z
1000{1050|1100{1150{1200{1250{1300|1350{1400{1450|{1500
D78x86xd20-HXX-LL
D78x86x020-HK-LLI-166ap 39 (38,1(37,3|36,5|35,7|34,9(34,4|33,9|33,2|32,7(32,2
D35x50xd20-34C-7All 31 | 29 [ 28 | 27 | 26 | 25 | 24 | 23 | 22 |215| 21
D39x50xd21-34C-7All 32 [30,5] 29 | 28 | 27 | 26 | 25 | 24 |23,2|22,5|21,7
D48X50X1d02016'250'7'°‘”' 28,8|27,5|26,2|25,1|24,1|23,2(22,3(21,5(20,720,1|19,4
.2 CBOAHble AaHHbIE AN NONMaBKOB NIIOTHOCTU NpuBeAEHbI B Tabnuue M.4.
Tabnuua 4
Owana3soH Pasmepbl [as-
HavnmeHoBaHue KoHTponu- n3mMepeHmns Mac-
nonnaeka pyemasi cpefa | (norpeLHocTb) D. | fn, A, s, Puc.| ca, r |EHME,
kv " [MM| MM | MM MM ) ’ MMla
D78x315xd19 BeH3uH 680...800(x1) |78| 315 |87| 9 |4 ] 166 -
D78x318xd19 | AVY3EMBHOE | 704 900 (+1) |78| 318 | 90| 9 |r4 | 189 | -
TOMNJSINBO
D78x316xd19 KepocuH 740 ...860 (+1) | 78| 316 | 88| 9 | 4] 180 -
D78x200xd19-Tp| - AnseneHoe |, g0 (+1,5)[78| 200 |70 | 9 [r5| 122 | -
(TpaHCNOpPTHbIN) TOMNNBO
D78x320xd19 cyr 480...610(+2,5)|78| 320 |82 ] 9 |I.6|1195] 1,6

MpumeyaHue — MNonnaeku, ANs KOTOPbLIX AABEHVE HE YKa3aHo, UCMONb3YTCS B pe-

3epByapax 6e3 g

aBl1eHunda

"abapuTHble pa3amepbl NOMNNABKOB yka3aHbl Ha pucyHkax .4 —I.6.
MpumeyaHne — KOHCTpyKUMM MOMMaBKOB MOCTOSIHHO COBEPLUEHCTBYKOTCH M MOTyT
OTNNYaTbCs OT NPEACTABIEHHbIX HA PUCYHKaX.

I0 [ Ol

hns

(¢

hn

I
It

hnu

N

#D

hn

hns

haw

g

2D

hn

hne

(

hnw

N

:/

4

PucyHok

r4

PucyHok .5

PucyHok I".6

HacTpoiika (ocTMpOBKa) MOMMaBKOB YPOBHS U MIIOTHOCTM OCYLLECTBISIETCH B KOM-
nnekrte. PasykoMnneKkToBaHne KOMMNNIeKTa NpMBOAMT K YBEIIMYEHWIO NOrPeLlHOCTY KaHana
N3MEpPEHUI NNOTHOCTK.
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I".3 CBoAHble AaHHblE ANA NONMaBKoB pasgena cped npusedeHsl B Tabnuue I.5.

Tabnuua .5
HaumeHoBaHve Paswepb! Mac- | ot Rag-
MaTtepwnan D, |hge | d, HOCTb, | neHwue,
nonnaeka Puc.| ca, r 3
MM | MM | MM Kr/m MMa
D48x80xd21-PC-930 | BCMEHEHHBIN | 45 | g0 | 21 | 17| 67 930 2,5
300HUT,
D48x80xd21-PC-830 nokpbITUe 48 | 79 | 21 |7 | 60 830 2,5
OJIK-9,
D78x85xd22-HXK-PC-730 78 (82,5| 22 | .8 | 150 730 1,6
D78x85xd22-H>XK-PC-830 | 12X18H10T | 78 | 84 | 22 | .8 | 165 830 0,6
D78x85xd22-HXX-PC-930 78 (85,5| 22 |I.8 | 180 930 0,6

MabapuTHble pa3amepbl NONNAaBKOB ykasaHbl Ha pucyHkax .7, .8.
MpumeyaHne — KOHCTpyKUMM MOMNNaBKOB MOCTOSIHHO COBEPLUEHCTBYOTCA M MOryT
OTNNYaTLCH OT NPEACTaBIEHHbIX HA PUCYHKaX.

24 Mazrum 2d

\

Apc
Ao

2 |
20

PucyHok .7 PucyHok .8

Bce nonnaeku pasgena cpef AOMKHbI YCTaHaBNMBaThbCA Ha nNpeobpasoBaTenb Mar-
HUTOM BBepX. [MonoxeHne marHuTa B nonnaekax n3 BCNEHEHHOrO 300HMTa MOXHO onpeae-
nuTb BM3yanbHO. B nonnaskax n3 Hepxasetowen ctann 12X18H10T nonoxeHve marHuTa
(Bepx nonnaeka) mapkupyeTtcs 6ykson N.

[nsa koppekTHON paboTbl NonnaBka pasgena cpeq NioTHOCTb XXMAKOCTU Hag pas-
Aenom cpef AomxkHa 6biTb He MeHee YeM Ha 50 Kr/M° MeHbLLe NMOTHOCTY MOMnaeka pas-
Jena cpef, ykasaHHoW B Tabnuue .5, a NNOTHOCTb XWAKOCTW NOA Pa3fenom cpel — He
MeHee Yem Ha 50 kr/m® Bonblue.

OpUEHTMPOBOYHLIE 3HAYEHMSA TNYOMH MOrpy>XeHUs1 MOMNaBKkOB pasgena cpeq B 3a-
BUCMMOCTU OT MJIOTHOCTU KOHTpOJ‘IVngeMOVI cpenbl Ans pasgena KOHTPOonMpyemas Xug-
KOCTb — Boga ¢ nnotHocTbio 1000 kr/M™ npuBeaeHbl B Tabnuue I.6.
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Tabnuua .6

my6urHa norpyeHusi, MM A5is KOHTPONMPYEMON
HavnmeHoBaHue cpeabl MAOTHOCTLH, KI/M
nonnasKka (ansa gnanasoHa ot 500 go 900 KF/MS) :
500 | 550 | 600 | 650 | 700 | 750 | 800 | 850 | 900
D48x80xd21-PC-930 T T T T T T 39 35 27
D48x80xd21-PC-830 T T 33 |30,8| 27 21 13 B B
D48x80xd21-PC-730 29 (265|124 | 19 | 14 | 65| B B B
D78x85xd22-HX-PC-730 49 | 47 |445|141,4|375| B B B B
D78x85xd22-HX-PC-830 T T 55 |52,7| 50 [46,5| 41 30 B
D78x85xd22-HX-PC-930 T T T T T 63 |60,2|56,5| 50

MpumeyaHue — 3Hak « T » 03HA4YaeT, YTO MOMNMABOK NPU AaHHOW NNOTHOCTU KOHTPO-
NIMpyeMoii cpeapbl TOHET, @ «B» — BCMbIBAET.

.4 KOHCTPYKUMS MOMMaBKOB MOCTOSIHHO COBEpLUEHCTBYeTcs, Oonee nonHas
MHGOpMaUMa no  Tunam  MOMMaBKOB  OnybrnvkoBaHa Ha caiTe  npeanpuaTust
WWW.NPPSENSOT.TuU.

B0o3MOXHO MCNONHEHWE NOMNAaBKOB MO 3aKasy.
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http://www.nppsensor.ru/

MpunoxexHune [
(cnpaBoyHoe)
Mopspok paboTkbl ¢ npeobpa3oBaTtenem no nportokony CEHC

0.1 O6wume cBegeHus

PaboTel ¢ npeobpasoBatenem no npoTtokonly CEHC ocywectensiorcs 4epes
nokasbliBawLlMe W CcurHanmsupyoowme npubopsl Tna MC-K, BC-K wnm 4epes
nepcoHarnbHbIM  KOMNbloTEp € npumeHeHnem apantepoB JIMH-RS232, JIMH-USB u
COOTBETCTBYIOLLErO NPOrpamMmmMHOro obecneveHus.

Mogpo6Hoe onucaHve nopsinka paboTbl C MNOKa3bIBAKOLMMU U CUTHANMU3NPY OLWLUMU
npubopamn TMna MC-K, BC-K npuBeseHO B COOTBETCTBYOLMX PYKOBOACTBaX MO
aKcnnyaTauuu.

PaboTa c npeobpasoBaTenem 4Yepe3 nepcoHasnbHbI KOMMblOTEP obecnevmBaeTcs
nporpammoni «APM CW CEHC», HacTpoiika — nporpammoii «HacTpoika [aTyMKoB W
BTOPWYHBLIX NPMOOPOBY», @ pacyeT rpagyMpoBOYHON Tabnuupl pe3epByapa U ee 3anucb B
namsaTb NnpeobpasoBaTensi — nporpammont «pagyuposka». MNogpobHoe onncaHve nopsigka
paboTbl C MCMONb3OBaHMEM MEPCOHANbLHOr0 KOMMbIOTEPA W MpOrpamm MpMBEAEHO B
COOTBETCTBYIOLLMX PYKOBOACTBAX NOMb30BaTens.

[anee npuBogutcsi nopsaok paboTel ¢ npeobpas3oBaTenem C WUCMOMNb30BAHUEM
nokasblBaloLUX U curHanuampyowmx npubdopos tuna MC-K, BC-K.

PaboTta c npeobpasoBaTenem OCyLLECTBMSAETCA C MOMOLLbIO KHOMOK Mpubopa Tuna
MC-K, BC-K, npu aTom Ha Tabno npnbopa BbIBOOUTCA COOTBETCTBYOLLAst UHDOPMaLUS.

Mpu paboTe pasnuyaeTcst KPaTKOBPEMEHHOE (ONUTENBHOCTLI0 MeHee 1 cekyHabl) U
ONUTENbHOE HaXxaTne KHOMOK.

B paboyem pexume npu npocMoTpe napameTpoB nepexoq OT OOHOro napameTpa K
OPYroMy OCYLLECTBNSAETCS KPaTKOBPEMEHHbIM HaXaTMeM MpaBoW KHOMKM npubopa Tuna
MC-K, BC-K, a nepexog K npocMOTpy napameTpoB creaywuwero npeobpasoBaTens
OCYLLECTBNSETCS ANUTENbHBLIM MU KPATKOBPEMEHHBIM HaXXaTUEM FTEBOW KHOMKM.

Mpeobpa3zoBaTenb Takke nogaepXxunBaeT paboTy ¢ MeHK Yepe3 npubopbl Tna MC-
K, BC-K.

MepemelleHne No NyHKTaM MEHIO OCYLLIECTBMSETCA creaytolemMm obpasom:

— TEKYLUMI NYHKT MEHI0 oTobpaxaeTcs Ha Tabno npnbopa tuna MC-K, BC-K;

— nepexop K crnegyloweMy Wnv npeabigylwemMy MyHKTY MEHI0 OCyLLecTBnseTcs
KpaTKOBPEMEHHbLIM HaXXaTUeM NPaBoOW UMK NEBOW KHOMKN COOTBETCTBEHHO;

— BbIOOpP TeKyLLero NyHKTa MeHH0 (BXOA) OCYLLECTBMSETCS ANUTENbHbIM HaXaTuem
NpaBoW KHOMKW.

— BbIXO[ 13 MEHI0, TEKYLLErO NyHKTA MEHIO OCYLLECTBISIETCS creayowmm obpasom:

— KpaTKOBPEMEHHBLIMU HaXXaTUsIMU Ha NpaBylo KHOMKY HeobxoamMmMo nepentu
K NYHKTY, NOANYHKTY End 1 KpaTKOBPEMEHHO HaxaTb Ha MPaBYyH KHOMKY;

— eCcnv B paHee BblOpaHHbIX NMOAMNYHKTax MeH Obiny Npov3BeneHbl Kakve-
nnbo N3MeHeHns, To NpY KPaTKOBPEMEHHOM HaXXaTuUK Ha NpaBylo KHOMKY Ha Tabno
oTobpasuTca 3anpoc — SAV? (CoxpaHuTb?);

— [ONUTenbHOE HaxaTue Ha npaByld KHOMKY OCYLIeCTBNSEeT BbIXOA C
COXpPaHEHMEM W3MEHEHWI, Mpu 3TOM Ha Tabro nocnegoBaTenbHO OTOOPa3ATCs
coobueHunst — YES, SAVE (ga, coxpaHeHo);

— KpaTKOBPEMEHHOE HaXaTue UINKN OTCYTCTBME HaXaTusi Ha NpaByk KHOMKY
ocyllecTBnsieT BbIxog 0e3 coxpaHeHus W3MEHeHWi, npu 3ToM Ha Tabno
oTobpasunTcs coobLyeHre — no (coxpaHeHust He Obino).

— ObICTPbIV BbIXO4 U3 MEHI0, TEKYLLEro nyHKTa MeHio 6e3 coxpaHeHus N3MeHeHWn
OCYLLECTBNSETCSH OQHOBPEMEHHbBIM HaXXaTueM NEBOW U MPaBOW KHOMOK.
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HaGop agpeca v [Opyrvx 4MCMOBbIX NapaMeTpoB OCYLLECTBISIETCA Creaylolwmm

ob6pasom:

— Npy Habope YMCroBOro NapameTpa, TeKYLLMIA BBOAMMbIV paspsa MUTaeT;
— nepexop K BBOAY APYroro paspsiaa, cTapLiero Unv mnaglero, ocyLecTBrnseTcs
KpaTKOBPEMEHHbIM HaXkaTUeM NeBOW I NPaBoii KHOMKWM COOTBETCTBEHHO;

— npun BBoAe I,CI,p06HI:IX YMCMOBbIX 3HAYeHUN

KpaTKOBpEeMEHHOe HaxaTue IeBoWn

KHOMKM MpXM MUraroleM KpanHem cTapllem paspsge ocyliecTBhsieT nepexo K BBOAY
NonoXeHus1 pasgenutens Lenon n ApobHOM YacTenm — TOYKWU, NPU 3TOM TOYKa HaynHaeT

MuraThb;

— ONuTenbHOe HakaTue NEeBOW MMM MPaBoW KHOMKW OCYLUECTBMAET M3MEHeHue
3HayeHVs paspsaa B OONMbLUYI0 WM MEHbLUYD CTOPOHY COOTBETCTBEHHO, a Takke
N3MEHSIET NOMOXEHWEe pasaenuTens Lenon n Apo6Hol YacTei;

— BBOA OTpuMUATesbHbIX YUCEN OCYLLECTBNAETCS BbIGOPOM 3HaKa «—» B KpaiHem
cTapluem paspsge;

— BBOJ HabpaHHOro YWUCIMOBOrO 3HAYEHWSI OCYLLECTBMSETCA KpaTKOBPEMEHHbLIM
HakaTMeM MPaBoi KHOMKM NPW MUratoLLeM KpaiHeM MnaglemM paspsae.

BbiGop napameTpa nyHKTa MEHIO OCYLLECTBISIETCS CrieayowyM oGpasom:

— Tekyllee 3Ha4YeHWe BbIGMpPaeMoro napameTpa oTobpaxaeTcsl Ha Tabno MuraHvem;

NPOSNINCTbIBAHME  3HAYEHUN

napaMeTpoB B OHY WM [OPYryld CTOPOHY

OCyLlleCcTBndaAeTCA ANNTENIbHbIM HaXXaTnem Ha neByr Unn npaByro KHOMKY;

BbibOp  (BBOA)

TeKyLwero

3Ha4YeHunA napamMeTpa ocyulecTBnaeTcA

KpaTKOBpPpEMEHHbIM HaXXaTheM Ha NpaByr KHOMKY.

0.2 NMpocmoTp napameTpoB

MapameTpbl npeobpasoBaTtens, KOTOpble MOXHO BbIBECTM Ha OTOOpaxeHue B
pexume nsamepeHun, npuseneHsl B Tabnvue O.1.

Tabnuua 0.1
O6o3Ha- HanmeHoBaHue MpumeyaHue
YyeHue
h YpoBeHb XUAKOCTH PacctosiHme oT HWXHEWM cTeHKku (oHa) pesepByapa
00 MOBEPXHOCTU XUOKOCTH
h2 YpoBeHb pa3gena cpeq  |PacctosiHue OT HWXHeW CTeHKu (OHa) pesepByapa
00 rpaHvubl pasgena cpen
t° Temnepartypa xugkoctn |CpefgHsia  Temnepatypa >KWOKOCTM WNU  XKMUOKON
dasbl CYI, onpegensemas nokasaHUSAMU OaTYMKOB
TemnepaTtypbl, PacrofOXeEHHbIX HWXE  YpPOBHS
XKMOKOCTU
% MpoueHTHOE 3anonHeHe |OTHoweHMe OObEMa  XMOKOCTM K OOBbEMY
obbéma pesepByapa pe3epByapa, BbIpaXXeHHOE B NPOLIeHTax
V) O6beM xunaKocTn OO6BLEM XXMAKOCTU, COOTBETCTBYHOLLNA U3MEPEHHOMY
YPOBHI0, TEMMNEPATYPE XKMUOKOCTU
G Macca npogykra Macca xugkocTv Hag pasgenom cpen
r [noTHoCTL MANOTHOCTb XXMAKOCTU UMW NIIOTHOCTb XMUAOKOW hasbl
CYT, npvBenéHHasa k Temnepartype XWAKOCTU, Xua-
Ko dpasbl CYI
Ul O6BbEeM 0CHOBHOIO O6BbEM XWOKOCTU Hag pasgenom cpea,
npoaykra COOTBETCTBYIOLIMNIA TEMMNEPATYPE XKUOKOCTH
t~ Temnepatypa CpegHsis Temneparypa, onpegensiemas
napoBoW ¢asbl nokasaHvsiMm OaT4nKoB Temneparypsl,
pacnonoXeHHbIX BbILIE YPOBHS XXUOKOCTU
51
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MpogomxeHve Tabnuub 0.1

O6o3Ha- HanmeHoBaHue MpumeyaHune
YyeHue
G~ Macca napoBoii pasbl  |Maccbl  xmgkon wn napoeon  ¢asel  CVYT,

onpegendemMmble Mo KOMMOHEHTHOMY COCTaBy WU

G_ Macca xungkon casbl TemnepaTypam a3

Ut O6bém, NpuBeAEHHbIN K |OB6BEM XXNOKOCTU Hag pasgernom cpeq,
CTaHAapTHbIM YCMNOBUAM |NPUBEAEHHbIM K TemnepaType npu CTaHAapTHbIX
ycnosusx: 15 °C nnu 20 °C

rt [MnoTHOCTb, NpuBeaEHHas K [[TNOTHOCTb XUAKOCTM UMK NAOTHOCTb XMUAKOW (hasbl
cTaHgapTHbIM ycnosuam |CYI, npuBedeHHas K Temnepartype npv
cTaHgapTHbIX yenosusx: 15 °C nnm 20 °C
ri M3mepeHHast nnoTHoCcTb  |[1NOTHOCTL, M3MepeHHasit npeobpasoBaTenieM C
NOMOLLbIO NonfaBka NNOTHOCTH
tr Temnepatypa npu TemnepaTtypa, onpegensemas nokasaHmsamMm
NU3MEPEHUN MMOTHOCTU  |BnNwKaMWKnX K MOMMaBKy MMAOTHOCTU OAaTYMKOB
TeMmnepaTtypbl

MpumeyaHne — eauHWLbI M3MEPEHMS NapamMeTpoB Mpu OTOOpaXkeHnu ycTaHaBnu-
BatoTCA B cooTBeTcTBUM € [1.5

CoctaB oTOOpaxaembix MNapameTpoB 3aBUCUT OT BapuaHTa WCMOSHEHWS
npeobpasoBatens (Hanuuns MNONNAaBKOB YPOBHA pasgena cped, NnoTHOCTHM), cnocoba
onpegeneHns MNMOTHOCTM M HaCTPOMKM chnucka oTobpaxaembix npeobpasoBaTenem
napameTtpoB. [lepexod OT MPOCMOTPa OAHOrO napameTpa K ApPYromy OCYyLIeCTBNSeTCs
KPATKOBPEMEHHbIM HaXaTMeM TMPaBOM KHOMKM MOKa3biBAOWMX W  CUTHANMU3MPYHLLNX
npubopos Tuna MC-K, BC-K. Tlepexon K npocMoTpy napameTpoB crieaytoLero
npeobpasoBaTtens nnu ycTpowncTea OCyLLECTBNAETCH ANUTENbHBIM UM KPAaTKOBPEMEHHBLIM
HakaTMeM NeBOW KHOMKM.

0.3 MeHio 6bicTporo gocrtyna

CTpyKTypa MeHto BbICTpOro goctyna npusegeHa Ha pucyHke [.1.

Bxopa B MeHIo 6bicTporo goctyna (USEr)

MeHt0 ycTaHoBOK
nonb3osartens

MapameTpbl pacyeTa
NNOTHOCTH

EanHLbI 0ToGpaxeHus
napameTpoB

YnpaBneHve
AOCTYrNOM

Bbixog B pabouuit pexum

MpumeyaHne — OToGpaxaeMblii COCTaB MeHI0 BbICTPOro AOCTyNa 3aBUCKT OT BapiaHTa WMCMOMHEHHS, HacTpoeK 1
pexuma paboTtsl npeobpasosatens.

PucyHok 1.1
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MepeyeHb NYHKTOB, NOAMYHKTOB U NapaMeTpoB MeHo BbicTporo gocTyna npueseaeH
B Tabnuue [.2.

Tabnvua 0.2
MyHKT MognyHkT (NnapameTp)
0O6o- 0O6o- HaunwmeHoBaHve, eguHmua MpumeyaHue
3Havye- | HanmeHoBaHue |3Have-
n3MepeHus
Hue Hue
SEt.u MeHto cE | KoHTponupyemas cpepa YcTaHaBnvBaeTcs B
yCTaHOBOK cooTtBeTcTBUM € [1.4
nonesoearens | - st OTHocuTenbHas YcTaHaBnmMBaeTcs paBHoN
NOrpeLUHOCTb UBMEPEHUIA | OTHOCUTENBHOW NOrpPELLHOCTH
BMECTUMOCTU COCTaBneHWs rpagynpoBOYHOM
pesepByapa, % Tabnuubl pesepByapa
ct TemnepaTypHbIN Mpu BbINyCKE
KO3 DULMNEHT NIMHENHOTO npeobpa3soBaTensi
paclunpeHus matepvana C npon3BoAcTBa
CTeHKU pesepByapa, yCTaHaBNNBAETCSA paBHbIM
x10° 1/°C 12,5 (gna cranwm)
h YpoBEHb XMAKOCTU OTobpaxatoTtca u
yCTaHaBNMBAKOTCS TOMbKO
ri | ViamepeHHasi NNOTHOCTb B pexnmMe sMynaummn
B cooTBeTcTBUM Cc [].18
h2 YpoBeHb pasgena cpeg
nt Cnucok TemnepaTyp,
N3MepEHHbIX AaTymMKaMm
Temneparypsbl
dEnS | MMapameTtpsbl Pr MaccoBas gons OTtobpaxatoTcs npu
pacueTta nponaHa, % OTCYTCTBUM Nonnaeka
NAOTHOCTU Pb Maccosas pons NMOTHOCTW N 3HAYEHUN
GyTaHa, % napameTpa cE
B MaccoBan Hons (koHTpONMpyemas cpena)
paBHOM «2» (CYT).
n3obytaHa, %
YcTaHaBnvBeaoTcs B
cooTtBeTcTBun ¢ 1.4
Lo KoadhdpmumeHT OTobpaxaeTcs npu
06BEMHOIO pacLumMpeHus, 3HayeHun napameTpa cE
x10™ 1/°C (koHTpOnNUpyemas cpeaa)
paBHoM «0» (Mpon3BOIbHas
cpeda). YcTaHaBnvMBaeTCs B
cooTBeTcTBUM Cc 1.4
ro WcxopHas OTo6paatoTcsi Npu OTCYTCTBUN
NAOTHOCTb, Kr/M3 nonnaeka nnoTHOCTU n
to Temnepartypa, 3HayeHusix napameTpa cE
COOTBETCTBYIOLLAS (koHTponMpyemas cpesa)

MCXOAHOW NnoTHocTK,°C

paBHbIX «0» (Npon3BornbHas
cpepa) n «1» (HepTenpoaykTbl).
YcTtaHaBnvBaloTcs B
cooTtBeTcTBUN ¢ 1.4
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MpogomxeHve Tabnuubl 0.2

MyHKT MognyHKT (napameTp)
O6o- 0O6o- HanmeHosaHue, eauHuua MpumedaHue
3Hayve- | HanmeHoBaHue |3Have-
n3MepeHust
Hue Hue
dEnS | TMapameTpsl tS TemnepaTtypa YcTaHaBnvBaeTcH B
pacyeTa cTaHgapTHbIX ycrnosui, °C cooTtBeTcTBUM ¢ 1.4
NAOTHOCTU
SA | Apgpec onpalumBaemoro OTtobpaxaeTcsa npu
npeobpasoBartens 3HayeHun napametpa cE
haBnexus (koHTpONMpyemas cpeza)
N3MepUTENBLHOIO paBHOM «2» (CYT).
CEHC NA YcTaHaBnnBaeTcs B
cooTBeTcTBMM ¢ 0.4
Unit EovHnubl Eh EQuHMUBl namepenus YcTaHaBnmBaTCcs B
n3MepeHust YPOBHS cooTBeTcTBUM ¢ [1.5
napamMmeTpoB
npw Et EQuHMUBI namepenus
oToBpaxeHUm TemMneparypel
EU EQMHMLBI n3amepeHmns
o6bEMa
EG EQMHMLBI n3amepeHmns
Macchl
Er EQuHMUBl namepeHus
NAOTHOCTK
PSd. | Ynpaenenue P1 Mapornb OtobpaxaeTcsa npu
AOCTynom agMuHucTparTopa paboTte ¢ ypoBHEM
[ocTyna agMUHUCTPAaTop.
YcTaHaBnvBaeTcs B
cooTtBeTcTBUn ¢ [1.19
Hold MpocmoTp h YpoBeHb XNAKOCTU OTtobpaxatotcst ons
napameTpoB BCEX BapuaHToOB
B pexume npeobpasoBaTens
yaepxaHus t° Temnepatypa )uakocT Nnpu COOTBETCTBYHOLLIMX
HacTpouKax cnucka
% MpoLerTHoe oTobpaxaeMbix
napameTpos (cMm. [.12)
3anonHeHue
o6béMa pesepByapa
U O6GBEM XMOKOCTU
G Macca npoaykTa
r MnoTHocTb
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MpogomxeHve Tabnuubl 0.2

MyHKT MognyHKT (napameTp)
O6o- O6o-
HavmeHoBaHue, eamHmua MpumeyaHue
3Haye- | HanmeHoBaHue |3Have-
n3mepeHus
Hue HVe
Hold MpocmoTp Ul O6beM OCHOBHOrO OTtobpaxatoTcs npu
napameTpoB npoaykra Hanuyum nonnaeka
B pexumve YPOBHS pasgena cpeg
yaepxaHus h2 YposeHb N COOTBETCTBYIOLLNX
pasaena cpen HacTpowikax crnvcka
oTobpakaeMbix
— napameTpoB (cMm. [.12)
u2 O6BEM XMAOKOCTU
nof pasgenom cpeq
t TemnepaTypa
napoBoW asbl OTo6paxatoTcsa Npy OTCYTCTBUN
nonnaeka NnoTHOCTU, 3HAYEHUN
G_ Macca xuaKoi dasbl napamertpa cE
(koHTpOnMpyemas cpepa)
paBHOM «2» (CYT) n
— _ COOTBETCTBYHLLMX HACTPOMKAX
G Macca napoBoit dpasbl cnncka otTobpakaeMbix
napameTpos (cMm. [0.12)
Ut O6béMm, NpMBEAEHHbIN OTtobpaxatoTcs npu
K CTaHAapTHbIM YCINOBUSIM | COOTBETCTBYIOLLMX HACTPOMKax
crnucka oTobpaxaembix
rt |MnoTHOCTbL, NpuBEa&HHaS napametpos (cm. A1.12)
K CTaHAapTHbIM YCINOBUSIM
nt Cnucok Temnepatyp, OTobpaxaloTcs 3HayYeHns
N3MepPEHHbIX AaTYnKamMm Temneparyp, U3MepeHHble
Temnepatypsl, °C KaXKabIM [aTUYMKOM
Temneparypsl
ri NamepeHHas OTobpaxalTcs Npy HanM4mMu
NNOTHOCTb nonnaeka ninoTHOCTU U
COOTBETCTBYIOLLMX HACTPONKAX
tr TemnepaTypa npu crnncka oTobpaxaembix
M3MEepPEHUN MIOTHOCTY napametpos (cm. A1.12)
G OTHOCKTEeNbHas OTobpaxaeTcs Npu 3Ha4YeHUU
NorpeLHoCTb U3MepeHns | napameTpa 8t (OTHOCUTENbHAsA
macchbl, % MOrpeLIHOCTb rpagyupoOBOYHONA
Tabnuvubl) OTIINYHOM OT Hyns
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Bxon B MeH ObICTpOro gocTyna OCYLIEeCTBMSIETCS NPy MPOCMOTPE MapamMeTpoB
ONUTENbHBIM  HaXXaTUEM Ha NPaByld KHOMKY MOKa3blBalOWMX W CUTHANU3UPYIOLLNX
npubopoe Tvna MC-K, BC-K. Npu 3Tom Ha Tabno otobpasnTtcst 0603HavYeHne meHo USEr u
nepBbIA NYHKT MeHio SEt.u.

Yepes mMeHIo BbICTPOro AOCTyNa OCYLLECTBISETCA HAaCcTpOiKa NnapamMeTpoB Ans pac-
yéta nnoTtHocTv (cMm. [1.4), eguHuy n3amMepeHus napameTpoB npu otobpaxeHuu (cm. [.5) n
napons agmuHucTpaTopa (cm. [1.19).

Kpome HacTpoinku, MeHwo BbicTporo gocTtyna obecneunBaeT paboty ¢ npeobpaso-
BaTeneMm B pexvume amynsaumm (cm. [.18).

Kpome Toro meHw 6GbicTporo goctyna B nyHkTe Hold nossonseT onepaTtuBHO
NPOCMOTPETE B pEXMME YOAEepXaHWs 3Ha4YeHUs BCEX MW3MEPSEMbIX, BbIYUCIIAEMbIX
napameTpoB, COOTBETCTBYIOLLUX NOCNEAHEMY U3MEPEHUIO.

MoMuMO nOAMYHKTOB, COOTBETCTBYHLLMX MapamMeTpaM, MpeacTaBneHHbIM B
Tabnuue O.1, nyHkt Hold cogepxut nognyHkTbl U2, nt°, 8G.

MopnyHkT U2 nyHkTa Hold cooTBeTCTBYET 06BLEMY XKUAKOCTU PACMONOXEHHON HUXKE
YPOBHSA pasaerna cpeg.

B nognyHkte nt° nyHkta Hold MOXHO onepaTVBHO NPOCMOTPETb 3HAYEHMWS
Temneparyp, U3MepPEHHbIE KaXAbIM AaTYMKOM TemnepaTypbl npeobpasosartens.

MopnyHkT 8G nyHkTa Hold cooTBETCTBYET OTHOCUTENbLHOW MOrPeLIHOCTU U3Mepe-
HUSA Macchbl.

MapameTpbl MeHI ObICTPOro AOCTyNa MOXHO NpocMaTpuBaTb UMW U3MEHSTb B
cooTtBeTcTBUM ¢ 1.1 cnegyrowmm obpasom:

— BoiTtn B MeHio 6GbiCTporo gocryna.

— BbibpaTtb cooTBeTCTBYHOWMI NapaMeTpy NyHKT MeHo SEt.U, dEnS, Unit unu
Hold.

— MNepenTn K NOONYHKTY MEHI0, COOTBETCTBYIOLWEMY Tpebyemomy napameTpy, npwu
3TOM 0TOOPAa3nTCs TekyLlee 3HaYeHne napameTpa.

— [Ina nameHeHns napameTpa BOWTU B NOAMYHKT MEHIO 1 HabpaTk (BbiOpaTh) HOBOE
3HayeHWe napameTpa.

— MNepenitu kK nognyHkTy End v BbIATK, COXpaHMB Npy HEOHBXOANMOCTUN N3MEHEHNSI.

MpumeyaHue — N3aveHeHne NnapameTpoB BO3MOXHO TONbKO Npu nepexoae k pabote
C YpOBHEM [ocTyna agMWHUCTPATOp W  OTKIMOYEHHOW OIOKUMPOBKE  WU3MEHEHWN
HacTpoeyHbIx napameTpos (cm. .19, 1.20).

0.4 HacTtpoika napameTpoB ANA pac4yeTa NNOTHOCTU

Mpeobpa3soBaTtenb OCYLUECTBASIET Pac4€T NIOTHOCTM XMOKOCTU , COOTBETCTBYHO-
e TemnepaTtype XMAKOCTU t° B pe3epByape, NNOTHOCTM rt, NpMBEAEHHOW K CTaH4APTHBLIM
yCNOBUSIM, COOTBETCTBYIOLLEW TemnepaType CTaHAapTHbIX YCroBuiA tS, a Takke NNOTHO-
CTeW, COOTBETCTBYHOLUMX TemnepaTtypam, WU3MepeHHbIM AaTyMkamu TemnepaTypbl (CM.
a.11).

Mpy HanMuum nonnaeka MNOTHOCTM Npeobpas3oBaTtenb OCYLLECTBMASET PACUYETbl Mo
M3MEpPEHHOW NIMOTHOCTM i U TemnepaTtype npu U3MepeHuu NNoTHOCTU rt, KoTopas onpe-
AensieTcs No AaHHbIM GnnKanLLnX K Nonnaeky NIOTHOCTM AaT4YMKOB TemnepaTtypbl.

Mpu oTcyTcTBUM nonnaeka NAOTHOCTU NpeobpasoBaTenb OCYLLECTBNSET pacyéTbl
no napameTpam, BBeAEHHbIM B NyHkTe dENS MeHto GbicTporo goctyna (cm. A.3).

MpeobpasoBaTtenb obecneymnBaeT HECKONbLKO cnocoboB pacyéToB. Beibop cnocoba
pacuyéta onpegensieTcs BapuaHTOM UCMONMHeHUs npeobpasoBaTtens (Hanvyvem nonna.ka
NMOTHOCTUN) U 3Ha4YeHuem napameTpa cE «KoHTponupyemasi cpega» B nyHkTe Set.u MeHo
6bicTporo gocryna
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Mpu oTcyTcTBUM nonnaeka MAOTHOCTU M 3HadYeHWM napameTpa cE paBHomM «O»
pacyéTbl OCYLLECTBNSATCA AN NPOM3BOMIBHOM KMAKOCTU MO WCXOL4HOW MNMOTHOCTU
XWUOKOCTM ro, Temneparype to, COOTBETCTBYOLLEN NCXOQHOW NMITOTHOCTU, U KO3 ULNEHTY
06BEMHOro pacLUMpeHus xugkocTu Lo.

Mpu oTcyTcTBUM nonmnaeka MNAOTHOCTU M 3Ha4YeHWM napameTpa cE paBHoM «1»
pacyéTbl OCYLLECTBNATCA AN HedpTeNnpoayKToB B cOOTBETCTBUM C AaHHbIMu TOCT 8.587
No WCXOAHOW MNMOTHOCTM HedTenpoaykToB ro W Temnepatype to, COOTBETCTBYOLLEN
WCXOAHOWM NNMOTHOCTU.

Mpn oTcyTcTBUM nonnaeka NAOTHOCTU WM 3HavYeHWM napameTtpa cE paBHOM «2»
pacyétbl ocyuwecTtenaioTca ana CYI B cootBeTctBuM ¢ AaHHbiMm TOCT 28656 no
MaccoBbIM fonam nponaHa Pr, 6ytaHa Pb u uzobytaHa Pi.

Mpu HanmuumMu nonnaeka NMAOTHOCTUM W 3HavyeHWM napameTpa CE paBHOM «O»
pacyéTbl OCYLLECTBNATCA ANS MPOU3BOSIBHOW XUOKOCTU MO U3MEPEHHOW MITOTHOCTY i,
TemnepaTtype npv M3MepeHun NAOTHOCTU tr u ko3apPULMEHTY 0OBEMHOrO pacLUMpeHUst
XnagkocTtu Lo.

Mpu Hanmuumu nonnaeka NMOTHOCTM W 3HadveHun napameTtpa cE paBHoM «1»
pacyéTbl OCYLLEeCTBNATCA Ans HedTenpooykToB B COOTBETCTBMM C AaHHbiMn [OCT
8.587 no m3mepeHHOW MMOTHOCTU HedTENpPOAYKTOB ri U TemnepaType npu u3MepeHun
NMOTHOCTH tr.

Mpu HanmuumMu nonnaeka MNMAOTHOCTUM W 3HayeHun napameTpa cE paBHoM «2»
pacuéTbl ocyulectensitotcst anst CYIN B COOTBETCTBMU C AaHHBbIMU, NPUBEAEHHBIMU B JOKY-
meHTe «API Manual of Petroleum Measurement Standards, Chapter 11, Section 2, Part 4 —
Temperature correction for the volume of NGL and LPG, Table 23E, 24E, 53E, 54E, 59E,
and 60E», no n3amMepeHHOn NNOTHOCTM I 1 TemnepaType npu M3mepeHun NoTHOCTH tr.

Kaxabi napameTp Ana pacyéTta MroTHOCTU MMEeeT COOTBETCTBYIOLUIA MOAMYHKT B
nyHkte dEnS meHo 6eicTporo goctyna (cMm. [.3). Kpome Toro nyHkt dENS meHto 6eicTporo
[OCTyna coaep>XUT NoanyHKTbl tS n SA.

MyHKT tS cooTBeTCTBYET NapaMeTpy — TemrnepaTtypa cTaH4apTHbIX ycnoBui. B oax-
HOM MyHKTE€ BBOAUTCS 3HaYeHMe TemnepaTtypbl cTaHaapTHbix ycrosun 15 °C unu 20 °C,
ONsi KoToporo 6yayT paccynTbiBaTbCst MMAOTHOCTL It 1 06bém Ut, NnpvBeoéHHbIE K CTaH-
OapTHBLIM YCIOBUSIM.

MyHKT SA npegHasHayeH AN YCTAHOBKM ajpeca OonpallvBaemMoro no npoTOKOony
CEHC npeobpasoBatens gaenexHus nameputensHoro CEHC M, ocyuwecTtBnsiiowero mns-
MepeHve OaBneHus B TOM e pesepByape ¢ CYI, B KOTOPOM yCTaHOBIEH npeobpasoBa-
Tenb. MamepeHHoe gaBneHne CYI B pesepByape vcnonb3yeTcs npeobpasoBatenem ans
pacyéTta nnoTHOCTK, Macchl napoBor casbl CYI. Mpu aTom, Ans obecneyeHns nonyyYeHus
OoT npeobpasoBaTtens AasneHunst nameputenoHoro CEHC MM 3HayeHMs1 n3MepeHHoro nm
[OaBrneHusl, y HEro B COOTBETCTBMM C €r0 PYKOBOACTBOM MO 3KCMyaTauum OOMKeEH ObiTb
BKITHOYEH PeXuUM paboThbl, NPy KOTOPOM UM BMeCTe ¢ 6alNTOM COCTOSIHUSI B NIMHUIO CBSA3M MO
npotokonny CEHC nepepaétca wu3MepeHHOe [OaBrneHue KOHTponupyemow cpefpbl
(mapameTpy yckopeHHoro obMeHa NP JomkHO ObiTb YCTaHOBMEHO 3HaveHve P) 1 OOMmKHbI
ObITb yCcTaHOBMeEHb! kMa B KayecTBe eanHUL, U3MEPEHVIN AaBMNEHUs KOHTPONMPYeMOW cpe-
Abl (NapameTpy eanHULbl U3MepeHnin gasneHns EP OOmKHO ObiTb YCTAaHOBMNEHO 3HaYeHve
89 unu kMa). MNMpu BbiNycke npeobpasoBaTensd ¢ NPoU3BOACTBA 3HAYeHUe SA ycTaHaBnu-
BaeTcs paBHbiM 0, Npu 3TOM onpoc npeobpasoBaTtens gasnexHus nameputensHoro CEHC
M4 He ocywecTtBnsieTcs.

MpocmoTp M M3MeHeHWe NapaMeTpoB AMs pacyéTa MMOTHOCTU OCYLLEeCcTBrsSieTCs
Yepe3 MeHl ObicTporo pgocTyna B cooTBeTcTBuM ¢ [.3. lMpu atom koadbduumeHT
06BEMHOroO pacwmpeHs Lo otobpaxaeTcs M BBOAWUTCA B ThICAYHBIX AONSAX Ha rpagyc
Llenbcus (x10'3 1/°C), ncxogHasi NIOTHOCTb ro — B KUIlorpaMmax Ha MeTp B kybe (kr/m),
Temnepartypa, COOTBETCTBYIOLLAA UCXOAHOW NMNOTHOCTU, to — B rpagycax Llenbcus (°C),
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MaccoBble fonv nponaHa Pr, 6ytaHa Pb 1 n3obyTtaHa Pi — B npoueHTax (%), TemnepaTtypa
CcTaHOapTHBIX ycrnoBui tS — B rpagycax Lenbcus (°C).

MpumeyaHne — MIameHeHne napameTpoB AfA pacyéTa NoTHOCTU BO3MOXHO TOMbKO
npu nepexoge k pabote C ypoBHEM A0OCTyna afMUHUCTPATOP U OTKMOYEHHON GNOKMPOBKE
M3MEHEHUI HacTpoeYHblx NnapameTpos (cM. .19, [1.20).

.5 HacTpoiika eauMHUL U3MepeHnUsi napamMeTPoB Npu oToGpaxeHUn

MpeobpasoBaTento MOXHO 3aaTb, B Kakux eguHuuax mamepenus Oyayt otobpa-
XaTbCa n3MepsieMble 1 BbluMcnsemble npeobpadosatenemM napameTpsbl (cMm. Tabnuuy [.1).
[na 3agaHua egmHuL nsmepeHns npeaHasHadeH nyHkT Unit meHo 6bicTporo goctyna.

MoanyHkT Eh nyHkTa MeHto Unit cooTBeTCTBYET NapameTpy — eQUHULbI U3MepeHus
ypoBHS. [NapameTpy MOXHO 3a4aTb 3Ha4YEHUS:

— 9 vnn m ana otobpaxkeHns ypoBHEW KOHTPONUpPYeMoW cpefbl B MeTpax;

— 8 N1 MM ans oTobpaXXeHnst ypoBHEN KOHTPONMPYEMOW Cpeabl B MUNMMETpaXx.

MognyHkT Et nyHkTa MeHio Unit cooTBeTCTBYET NapameTpy — eQuHULbI U3MEPEHNS
Temnepatypsbl. [apameTpy MOXHO 3a4aTh 3HAYEHUS:

— 24 vinn °C gna otobpaxeHus TemnepaTyp KOHTPONMPyeMoWn cpedbl B rpagycax
Llenbcus.

MopnyHkT EU nyHkTa MeHto Unit cooTBeTCTBYET NapameTpy — €4MHULbI U3MEPEHMS
o6bEMa. MNapameTpy MOXHO 3aaaTb 3HAYEHUS:

— 41 unn m° ans oTobpaxeHuss 06BEMOB KOHTPONMPYEMON cpeabl B MeTpax B kybe;

— 40 unu n ans otTobpaxeHnsi 06bLEMOB KOHTPONMPYEMOM Cpeabl B NUTpax;

— 39 vnn gn ansa otobpaxeHns 06bEMOB KOHTPONMPYEMOW Cpeabl B AeKanuTpax.

MopnyHkT EG nyHkTa MeH0 Unit cOOTBETCTBYET NapameTpy — eAVHULbI n3mMepe-
HWUst Maccol. [MapaMeTpy MOXHO 3afaTb 3HAYEHWS:

— 55 nnu T 4na otobpaxxeHns Macc KOHTPONUPYEMON cpefbl B TOHHAX;

— 56 nnun Kr gns otobpaxeHns Macc KOHTPONMMPYEMON CPeAbl B KUNOrpaMmmax.

MopnyHKT Er nyHkTa MeHio Unit cOOTBETCTBYET NapameTpy — eQuHULbI U3MEPEHNS
nnoTHocTu. NapameTpy MOXHO 3aAaTb 3HAYEHUSN:

— 72 unm r/lcm® gnst oToGpaxeHUst NNOTHOCTEN KOHTpONupyeMoW cpefbl B rpaMmax
Ha CaHTMMeTp B Kybe;

— 73 vnun kr/M®  Anst oTOGPaKeHUs! NNOTHOCTEV KOHTPONUpPYeMoWi cpefbl B KWUMo-
rpamMmmax Ha MeTp B Kybe;

— 74 v TIM® Ansi OTOBpaXeHWs! NNOTHOCTEN KOHTpONuMpyemow cpefbl B TOHHaX Ha
meTp B Kybe.

HacTpoiika eguHWL M3mepeHus napameTpoB Npu 0TOOpakeHnn OCyLLEeCTBNAETCH B
cooTtBeTcTBUM C [1.3.

MpumeyaHue — N3veHeHe NnapameTpoOB BO3MOXHO TONbKO Npu nepexoae k pabote
C YpOBHEM [JocTyna agMUHUCTPATOp W  OTKIOYEHHOW OIOKUMPOBKE  U3MEHEHWN
HacTpoeyHblx napameTpos (cm. .19, [.20).

1.6 MeHI0 HacTpoWku npeobpa3oBaTens

Uepe3 MeHI0 HacTpOWMKM  OCYLLUECTBNSETCS HacTpolka npeobpasoBarerns.
HacTtpoinka npeobpasoBatens npoBOAUTCA Ha MpeanpusaTUM-U3roToBUTENE B MOMHOM
o6bEMEe B COOTBETCTBMM C [JaHHbIMM 3aka3a. HeobxogumocTb nepeHacTpOWKu
npeobpasoBaTens npu akcnnyaTauum MOXeT BO3HMKHYTb, €CNu AaHHble 3aka3a He Obinu
npegocTaBfneHbl B MONMHOM  OObEME  uNM  OKal3anuMcb  HECOOTBETCTBYHLLMMU
OeNCTBUTENBbHOCTH.

CTpyKTypa MeHt0 HacTpolku npeobpasoBaTens npuseaeHa Ha pucyHke [.2.
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Bxopn B pexum HacTponku (SEt)

Beixon B pabounii pexum

Beog agpeca npocMoTpa napamMeTpos

npeobpa3osatens CnocoG rpagyvpoBku

ovALH tabL Hov ELHhEiG

OCHOBHblE
HacTpavBaemble
napameTpbl

i [iev {1 Ho— Ha— Ha~ Ho—He-Hr—He—Hen 2

napameTpos

Mvcrepesucbl
MOPOrOBbIX 3HAYEHNIA
napameTpoB

i Hr-cHz-cl{z-c{a-cl{s:cHe-cH7 CHaCHEM}
Moauna paminkos e W ant J 2.t { aine { ane { sne ot { 7ne {8t

noTHoCTb,

|
nocaaamme reos | AR 1r H 2r B ar HarH sr Her H 7 f 8r

TeMneparypbl

Cncok
oToBpaxaeMbIx
napameTpoB

KoHTponbHble,
KannbpoBoYHble
napameTpbl

MapameTpbl

;ﬁfgg&%ﬂc;%gm%% |SAdAH S H rP H SP H AA HEnd |-b

Kanubposka

WHdpopmaLms 06 |inFOH Er H Ad H Pn H S1 H S2 HEnd P

yCTpolicTBe

End

Bbixoa B pabounii pexum

Mpumeyanus

1 MNyHKT MeHto GiS2 oToBpaxaeTcs Npu yYCTaHOBKE BCEX rMCTEPE3NCOB B NyHKTE GiSt paBHbIMU HynIO.
2 TyHkT meHio SAdA oTobpaxaeTcs Tomnbko Ans BapuaHTa ucnonHeHns Modbus.

3 Moanyxkt G P nynkTa GiSt n noanyHkTsl P, CH, dP, --, Cn nyHkTa rEAd He ncnonb3yrotes.

PucyHok [1.2

MepeyeHb NyHKTOB, MOAMYHKTOB W MapaMeTpoB MEHK HacCTpOWKuM MnpuBedeH B
Tabnuue O.3.
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Ta6bnuua .3

MyHKT MoanyHkT (napameTp)
O6o- O6o- HaumeHoBaHue, MpumMeyaHue
3Haye-| HaumeHoBaHue | 3Haye-
eAuHULA n3MepeHns
Hue Hue
SEE Mepexop k - - OcyuiectensieTcs B
npocMoTpy cooTeeTcTBum ¢ 1.7
napameTpoB
SEtt OcHoBHble do OtcTyn oT gHa YcTaHaBnuBaeTtcs
HacTpavBaemble pesepByapa, M npu yCcTaHOBKe
napameTpbl npeobpasoBartens B
cooTBeTcTBMK ¢ [1.8
di "ny6uHa norpyxeHus YcTtaHaBnvBaloTcs B
nornmnaska ypoBHS, M cooTBeTcTBUM C [1.8,
d2 "my6uHa norpyxeHus npunoxexuem I
nonnaeka pasgena cpeg, M
d6 |[Mopor oGHyreHus1 nokasaHuii| YcTaHaBnuBaoTCs B
YPOBHs pasgena cpef, M cooTeeTcTBum ¢ [1.8
d7 Mopor o6HyneHus
noKasaHun ypoBHS, M
Gr Cnocob pac4yeTa
0b6bEMA XNOKOCTN
H BeicoTa (anameTp) YcraHaBnvBaloTcs B
pesepByapa, M cootBeTcTBuM ¢ [1.8 no
U O61LéM pesepByapa, M° AaHHbIM Ha pesepByap
dr MonpaBka n3mepeHun YcTaHaBnvBaloTCs B
NMAOTHOCTU, Kr/m3 cooTtBeTcTBUK C [1.8
dd [MocTosiHHas BpemMeHu
aemMndupoBaHns UISMEpPEHUI
NNoTHOCTH, C
dh MonpaBka n3mepeHun
YPOBHS, M
dt [MocTosiHHas BpemMeHu
aemMndupoBaHns UISMEpPEHUI
YPOBHS, C
F Bpems 3agepxku
peakumm Ha owmnobky, ¢
LEv [MoporoBsbie 1 ... 8 |Cnuncok NoporoBbIX 3HaYeHW| YcTaHaBNMBaOTCS B
3HayYeHus napameTpoB cpefbl cootBeTcTBuM ¢ [1.9
napameTpoB
GiSt McTepesncol Gh mcTepesnc ypoBHA
NMOpOroBbIX XMOKOCTU
3Ha4YeHun Gt° MmcTepesnc cpeaHen
Temneparypsbl
G% 'McTepesnc NpoLeHTHOro
3anonHeHust oovéma
pesepByapa
GU McTepesnc o6bEMa
GG MmcTepesunc macchl
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MpogomxeHve Tabnuubl 0.3

MyHKT MoanyHkT (napameTp)
O6o- O6o- HaumeHosaHve, MpumeyaHue
3Haye-| HaumeHoBaHue | 3Have-
eAuHULA n3MepeHns
HVe Hue
GiSt lmcTepesuncel Gr 'McTepesnc NNoTHoCTH YcTaHaBnmBatoTCs B
NopOroBbIX GU1 McTepesnc obbéma cooTtBeTcTBMK ¢ [1.9
3HayeHuwn OCHOBHOrO NMpoAyKTa
Gh2 |lvucTepesuc yposHs pasgena
cpen
GP lNicTepesnc gaBneHns He ncnonbayetcs
Gt~ lMcTepesnc Temnepatypebl YcTtaHaBnvBaloTcs B
naposow dasbl cooTeeTcTBum ¢ [1.9
GG~ M'mcTepesnc macceol
napoow dasbl CYI
GG_ M'mcTepesnc macceol
xnakon gpasbl CYI
GiS2 lMicTepeswnchl 1.G.. CnunCcoK rmcTepesncos K
NMOpPOroBbIX 8.G NoporoBbIM 3HAYEHUAM
3HayeHuwn napameTpoB
nt° MokasaHus 1°C... Cnucok TemnepaTyp, MpocmoTp B
AaT4MKOB 8°C N3MEpPEHHbIX JaTynKamm cootBeTtcTBum ¢ [.10.
Temneparypsbl Temnepartypsl, °C BbIcoTbl ycTaHOBKM
hte Moanuun 1.hT... | Cnucok BbICOT yCTaHOBKM Aattnkos
[aT4MKOB 8.hT | partumkoB Temnepatypbl, M YCTaHaBNMBAIOTCS NpU
TemnepaTyphi N3roToBneHun
npeobpasoBaTens
r.tAb. [1noTHOCTB, 1r.. Cnuncok NnoTHocTewn, MpocmoTp B
npuBedeHHas K 8.r NPUBEAEHHLIX K cooTtBeTcTBUM ¢ [1.11
rokasaHusm Temneparypam,
[aT4MKOB N3MEpPEHHBIM AAaTYMKamMu
Temneparypsbl Temneparypsbl
rEAd Cnucok 1.h... Cnucok napameTposB, HacTtpauBaetcs B
oTobpaxaembix | 21.U2 oTobpakaeMbix cooTtBeTcTBUM ¢ [1.12
napameTpoB npu NpocmoTpe
Cont | KoHTponbHble, Cc1 KannbpoBoyHbli napameTp, YcraHaBnuBatoTCs
KanmbpoBOYHbIE COOTBETCTBYIOLWNA h_ npv U3roToBrNeHNN
napameTpsbl C2 KannbpoBo4HbIi napameTp, npeobpasoBartens
COOTBETCTBYIOLWNA h™
Lc [nvHa 3Bykonposoaa, M Onpepenstotcs
a OTHOCMTENbHOE OTKIMOHEHMWE npu pabote
ONViHbI 3ByKOnpoBoaa, % npeobpasoBartensi
h_ HuxXHAS KOHTpOnbHas, YcTaHaBnmBarTCs
KanmbpoBoYHas Touka npu N3roToBNeHNn
YPOBHS, M npeobpasoBartens
h™ BepxHas KoHTponbHas,
KanmbpoBoYHasa Touka
YPOBHS1, M
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MpogomxeHve Tabnuubl .3

MyHKT MoanyHkT (napameTp)
0O60- O60-
HanmeHoBaHue, MpumeyaHve
3Haye-| HaunmeHoBaHue | 3Have-
euH1La n3MepeHns
HUe HUe
Cont KoHTponbHble, ds Pa3HOCTb BbICOT yCTaHOBKM YcTtaHaBnuBawTca
KanmbpoBoYHbIE MarHUTOB MonnaBkoB npv U3roToBMNeHNn
napameTpbl YPOBHS U pasgena cped, M npeobpasoBaTens
r_ HwXHAs KOHTponbHas
TOYKa NNOTHOCTWU, Kr/m3
r- BepxHsa KOHTponbHas

TOYKa NNOTHOCTW, Kr/m?3
d4 KoHTponbHoe pacctosiHue,
COOTBETCTBYIOLLEE I_

d5 KoHTpornbHOe paccTosiHue,
COOTBETCTBYIOLEE I~

d3 HWXXHWIA nopor KOPPEKTHOIO
N3MepEHUs NIIOTHOCTH
d9 | BepxHuit NOpor KOPPEKTHOrO
N3MepPEHUs NIIOTHOCTU

SAdA MapameTpbl rS |CkopocTb Nepefaym AaHHblX |  YCTaHaBnuBaloTCs B
HaCTPOWKN CBA3N Pexnm koHTpons cooTBeTcTBUM C [1.14
no uHTepeiicy rP YETHOCTM U KONMYECTBO
RS-485 CTOMOBbIX BUT
sp Mepekntoyatens
NPOTOKOSOB
AA Agpec B cetn Modbus
CAL. Kannbpogka CXXX KomaHnapl ynpaBneHus Beoa B
(kannbpoBkm) cooTeBetcTBum ¢ f1.15
inFo | Mndopmauums 06 Er Koa owmbku MpocmoTp B
yCTpOncTBE npeobpasoBartens cooTBeTcTBumM Cc [1.16
Ad Agpec npeobpasoatenst YcTaHaBnvBaeTcs B
cooTtBeTcTBuKn ¢ [1.16
Pn Bepcus nporpammbi YcraHaBnuBaloTcs npm
KOHTponnepa N3roToBNeHUn
S1 Crapwwe 4 pa3psaga npeobpasoBarens.
3aBOACKOro Homepa MpocmoTp B
S2 Mnapwuve 4 paspsaga cooTtBeTcTBUM ¢ [1.16

3aBOACKOro Homepa

MpumevaHns

1 MyHkT mMeHo GiS2 oTobpakaeTcs MpW yCTaHOBKE BCEX MMCTEPE3UCOB B MyHKTE
GiSt paBHbIMU HyrHO.

2 EpguHMUBI U3MepeHus NOpOroBbIX 3HAYEHWI NapameTpoB UM MMCTEPEe3nCOB COOT-
BETCTBYIOT YCTAHOBIIEHHbLIM B COOTBETCTBUM € [1.5 eguHMLaM naMepeHuni napameTpos rnpu
oTobpaxeHuw.

3 MyHkT meHio SAdA oTobpaxaeTcs Tonbko Ans BapuaHTa ucnonHexnust Modbus.

Bxoa B MEHI0O HacTpOWKM OCYLLECTBMSETCA U3 pexuma npocMoTpa napameTpoB
0OHOBPEMEHHbBIM HaxaTneM Ha obe kHonku. MNpu aTom Ha npubope oTO6Pa3nTCA HagMUCh
SEt (HacTpoiika). 3aTem B TeveHue 5 cekyHA HeobxoAMMO KpaTKOBPEMEHHO HaxaTb Ha
npasyto KHOMKY, MOCre Yero nosiBUTCH MHAMKaLus 3anpoca agpeca ycrponcrea: A XXX.
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Hanee B cootBetcTBMM ¢ [0.1 HeobGxoaMmo HabpaTb agpec HacTpavBaeMoro
npeobpasoBaTtens (ykasaH B nacrnopte). [locne BBoga agpeca Ha npubope oTobpasuTtcs
TMn yctporictea — SEnS (ceHcop) 1 nepBbI NYHKT MeHio — SEE.

1.7 BbICTpbIf Nepexoa K NPOCMOTPY NapaMeTpoB npeoGpasoBaTensi

Mynkt SEE (npocMoTp) MeHi0 HacTponkm obecneumBaeT ObICTPbIN Mepexon K
NpOCMOTPY NapameTpoB nNpeobpa3oBaTensi.

Mpn 6onblwOM KOMMYECTBE MNOAKMYEHHbIX YCTPOMCTB BbIGOp (MponucTbiBaHWE)
agpeca npeobpasoBatens B cooTBeTcTBUM C [1.1 MOXET 3aHATb [OCTAaTOMHO MHOro
BPEMEHM, K TOMY e npeobpasoBatenst MOXeT He ObiTb B HacTpamBaemom B MC-K, BC-K
CMNCKe YCTPOMCTB, MOCTaBMEHHbIX Ha MPOCMOTP. B 3Tux cnyyasx BO3MOXEH ObICTPbIN
nepexo4 K MpPOCMOTPY MnapameTpoB npeobpasoBaTensi, KOTOPbI OCYLLECTBMAETCH
cneayowmmM obpasom:

— Bonmtm B MeHW HacTpovikm B cootBeTtcTBMM ¢ [.6, HabpaB apgpec
npeobpasoBarens.

— Bbibpats B cootBetctBUM ¢ [.1 nyHkT meHio SEE. lNpu atom MC-K, BC-K
nepengeTt B pabounii pexum npocmMoTpa napaMeTpoB npeobpasoBaTtens, ¢ HabpaHHbIM
afpecom.

.8 HacTpoiika 0CHOBHbIX NapameTpoB npeobpa3oBaTtens

MyHkT SEtt MeHw HacTpoviku obecneymBaeT HACTPOMKY OCHOBHbLIX MapameTpoB
npeobpasoBaTens. Kaxxgomy napameTpy COOTBETCTBYET NOAMYHKT MEHIO.

MpeobpasoBaTenb OCyLIECTBASET U3MEPEHNE OT HWXKHEW TOpPLLEBOW MOBEPXHOCTU
HanpaBnALWEn [0 HWKHEN TOPLLEBOM NOBEPXHOCTM nonnaeka. [NpuseaeHne namepeHnin K
peanbHbIM  YCMOBUAM  3KCMMyaTauuyM OCYLLECTBMSETCA C MNOMOLLbI  MOAMYHKTOB,
COOTBeTCTBYIOLWMX NapameTpam d0, d1, d2.

MapameTp dO yuuTbIBAET OTCTYN OT AHA pe3epByapa. OTO paccTosiHe B MeTpax OT
OHa pe3sepByapa A0 HWKHEeW TOpLEBON NOBEPXHOCTU HaNpaBnsoLen (CM. pUCyHok 1).

Mpumeyanne — [HOM pesepByapa MOXeT ObiTb NPUHAT YCMOBHLIA YPOBEHb,
COOTBETCTBYHOLLNIA HYNEBOMY OOBEMY.

BenuumHa oTcTyna MOXeT ObITb Kak MONOXUTENbHOW, KOrda Bbllleyka3aHHas
NMOBEPXHOCTb HAaxoOUTCSl Bbllle [Ha pesepByapa, Tak WM OTpuuaTenbHOW, Koraa
BbllLieyKa3aHHasi NMOBEPXHOCTb HAXOAMTCS HUXE Ha pe3epByapa.

Mpu BbiNycke npeobpasoBaTens C NPOM3BOACTBA BEMMYMHA OTCTyna OT AHa
pesepByapa Nno yMonyaHuio ycTaHaBnMBaeTcs paBHol Hynto. OTCTyn oT AHa pe3epByapa B
YCINOBWSIX 3KCMyaTaummu onpeaensaeTcsa npy yctaHoBke npeobpasoBartens.

Mapametp d1 yuuTbiBaeT rnyouHy MOrpyXeHWs mnonnaeka ypoBHsA. [nybuHa
NOrpy>keHusl NonnaBka yCTaHaBNMBAETCS B 3aBMCUMOCTM OT TUMa KOHTPONMPYEMON Cpeabl
(MNOTHOCTM  KMAOKOCTW) B COOTBETCTBUM C npunoxeHveM [ wunu  onpegensieTcs
akcnepumeHTansHo. MnybuHa norpyxeHus BBoguTcs B metpax (M).

MapameTp d2 yumTbiBaeT rnyOGuHY NOrpy>eHUs MomnnaBka YPOBHsI pasgena cpeg.
FnybvHa norpyXeHWss nonnaBka YCTaHaBMNMBaeTCA B 3aBWCMMOCTM OT TUMOB cpen
(NnnoTHOCTEN >XWOKOCTEN) B COOTBETCTBMM C npunoxeHnem [ unum onpegensetcs
aKcnepumeHTanbHo. nybyHa norpyxeHus BBoguTcsa B meTpax (M).

Mpumeyanne — Tpu oTcyTcTBUM Yy npeobpasoBaTensd M3MepeHuin (nornnaeka)
YPOBHS pasaerna cpef napameTp d2 yctaHaBnMBaeTCs paBHbIM HYMHO.

N3-3a HamuMuma HWXKHEW Henm3MepseMOoW 30Hbl Mpu  3KCNyataumm MOXEeT
BO3HVKHYTb HEOOXOOMMOCTb OOHYNeHWsi MoKasaHui YpPOBHS, YPOBHS pasgena cpeg U
COOTBETCTBEHHO WX MPOU3BOAHbIX: 0O6BLEMA, Macchbl NPU YMEHBLLUEHUN YPOBHSI HUXE
NoporoBoro 3HaveHusi. [Inst 3Toro npeaycMoOTPeHbl NOAMYHKTbI MEHH, COOTBETCTBYHOLLME
napametpam: d6 — nopor obHyneHus ypoBHsi pasgena cpef, d7 — nopor 0GHyneHus
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YPOBHSI OCHOBHOW MAKOCTW. [Mpu 3TOM nokasaHusi ypoBHeW OyayT oOGHynaTbcs npu
NMOHWXKEHUN HKE 3adaHHbIX MOPOroB, a MEepeKkrloYeHne C HYNEBOrO Ha HeHyrneBoe
nokasaHve 6yoeT NMpoMCXOA4MTb NPY NPEBLILEHUM YPOBHAMW 3afaHHbIX noporoB Gonee
Yyem Ha 2 MM.

Mpn  HeoGXOOMMOCTM  UCMONb30BaHWA  OOHYNMeHWs  MnokasaHWi  YpPOBHA,
cooTBeTcTBytoWMi nopor d6, d7 uenecoobpas3Ho ycTaHaBnMBaTb Ha 2 — 5 MM Bbllle
COOTBETCTBYIOLLErO HWXHEro npegena W3MepeHun, onpeaenseMoro B COOTBETCTBUM C
1.2.3, 1.2.5. B npotMBHOM cnyyae, cooTBeTcTBytoLwmMn nopor d6, d7 uenecoobpasHo
YCTaHOBWTb HNXE COOTBETCTBYIOLLIErO HUXKHETO Npeaena namepeHun.

MpumeyaHue — MNognyHKT, COOTBETCTBYOLWMI NapameTpy d6, oTobpaxaeTca, ecnu
napameTp d2 yCTaHOBIEH OTNIMYHBLIM OT HyNs (MPU HaNUYMN U3MEPEHWIA, NOMIIaBKa YPOBHS
pasgena cpep).

OnpepeneHue napaMeTpoB pe3epByapa OCYLLECTBMSETCS C MOMOLLbI NOAMYHKTOB:
Gr, H, U.

C nomoupbto nognyHkTa Gr ocyuiecTsnseTcs Belbop cnocoba pacyeta obbéMa:

ovaL — no dopmyne Ana ropusoHTanbHOro LUNMHAPUYECKOTO pe3epByapa C
NAOCKUMW SHULLAMUA;

tAbL — no rpagyvpoBo4Hon Tabnuvue pesepByapa;

ov.EL — no dopmyne AOnsa ropv3oHTanbHOrO LIMIUMHAPUYECKOro pe3epByapa C
ANNUNTUYECKUMW SHULLAMN;

hEiG — no dopmyrne anst BepTMKanbHOro pesepsyapa.

MpumevaHns

1 MpagyvpoBoyHasa Tabnuua pesepByapa paccyMTbiBaeTCs M BBOAUTCA B MamsATb
npeobpasoBaTtens ¢ UCnonbL30BaHWeM nporpammbl «I"pagynpoBkay.

2 MNyHKT SEt.u MeHIo BbICTPOro A4oCcTyna CoAepXuT noanyHkT &t (cm. [.3) ans Beo-
Ja npegenoB AOMNyCcKaemMoW OTHOCUTENbHOW MOrpelHoOCT U3MEPEHUN BMECTUMOCTU
pesepByapa (OTHOCUTENbHOM MOrPELUHOCTN COCTaBEHUA T[PadyvpoBOYHOM Tabnumupl
pesepByapa) u noanyHkT ct (cm. [.3) ans BBOAa TemnepaTtypHoro koaddpuumneHta
NMHEHOro paclUMpeHns MaTepuana CTEHKN pe3epByapa.

MopnyHkT H cooTBeTCTBYET NapameTpy — BbicoTa pe3epByapa. [nsi ropu3oHTanb-
HbIX LIMITMHAPUYECKNX pe3epByapoB BbICOTA COOTBETCTBYET AuaMeTpy pesepByapa. Bbico-
Ta BBOAMTCS MO JaHHbIM Ha pe3epByap B MeTpax (M).

MoanyHkT U cooTBeTCTBYET NapameTpy — o6béM pesepByapa. O6bEM BBOAMTCA MO
AaHHbIM Ha pesepByap B MeTpax B Kybe (M3).

MpumeyaHusa

1 BbicoTa COOTBETCTBYET YPOBHIO, MPU KOTOPOM O6BEM KOHTPONMPYEMOW >KUOKOCTU
paBeH 06bEMY pesepByapa.

2 lMpu onpegeneHnn obbEMa XMAKOCTM NO rpagyMpoBOYHOM Tabnuue BbicoTa U
06bEM pe3epByapa aBTOMaTUYECKN YCTaHABMMBAKTCA B COOTBETCTBUN C rPafyMpOBOYHON
Tabnuuen.

MopnyHKT dr cOOTBETCTBYET nMapameTpy — nornpaska U3MEepPEeHWUIn NNoTHOCTU. JaH-
HbIl NapameTp Mo3BOMseT Npu HeOOXOAUMOCTM CKOPPEKTMPOBATL 3Ha4YeHNEe N3MEPEHHON
NMOTHOCTM Ha BENWYMHY nonpasku. [lonpaBka namepeHuii NNOTHOCTU BBOOWUTCS B KUIO-
rpaMmax Ha MeTp Kybuyeckuii (KF/M3).

MoanyHkT dh cooTBeTCTBYEeT NnapamMeTpy — nonpaBka U3MepeHUn ypoBHS. [aHHbIN
napameTp MNO3BOMSIET Npu HEOOXOOUMOCTM CKOPPEKTUPOBaTL 3HAYEHUE W3MEPEHHOTO
YPOBHSI Ha BENWYMHY nonpaeku. [onpaBka n3aMepeHuii ypoBHSl BBOAUTCS B MeTpax (M).

MognyHktel dt »n dd wcnonb3yeTcs ANs YCTAHOBKUM MOCTOSIHHBbIX BPEMEHU
AeMndrpoBaHnsa U3MEPEHUI YPOBHS 1 NIIOTHOCTU COOTBETCTBEHHO.

Ona BknoveHns yHKUMM aeMndupoBaHnst (ycpeaHeHus) nokasaHui M3MepeHui
YPOBHA HeoOXOAMMO BBECTM MOCTOSIHHOW BpeMeHu AemndupoBaHus dt 3HaveHve B
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OnanasoHe ot 5 go 120 ¢, a gna oTknoyveHuss — 3HadveHne 0. [pu Bbinycke wu3
npowussoacTea dt yctaHaBnuBaeTcs pasHou O C.

Ons BkmoveHus yHKUMK aeMndumpoBaHns (YCpeaHeHWs) nokasaHuin U3MepeHuil
NMOTHOCTM HeOoBXOAMMO BBECTU MOCTOSIHHOW BpeMeHu AemndupoBaHus dd 3HaveHve B
onanasoHe ot 10 pgo 720 c, a ana oTknodeHna — 3HadeHume 0. [pu BbInycke w3
npounssoacTea dd ycTaHaBnuBaeTcs pasHon 10 c.

Mpu BbIGOPE NOCTOSAHHBLIX BPEMEHN AeMNPUPOBaHNS HEOOXOAMMO y4nTbIBaTb, YTO
Npy M3MEHEHUUN YPOBHS (NNOTHOCTM) KOHTPONMMPYEMON Cpedbl COOTBETCTBYHIOLLME MOKa3a-
HWS YPOBHS (NNOTHOCTM) NpeobpasoBaTens YyCTaHOBATCA B TEYEHUN MHTEpBana BpemMeHu
paBHOrO NATUKPATHOMY 3HAYEHWUIO MOCTOSHHOM BPEMEHW AeMNMUPOBaHNUS WU3MEPEHWU
YPOBHSA (MNOTHOCTH).

MopnyHKT F ncnonb3yeTtcst AN YCTAHOBKM BPEMEHW 3aEPXKMN peakLuy Ha ownobky.
Bpems 3agepxkn peakumm Ha owmnbKy onpefenseT BpPeEMs, MO UCTEYEHMU KOTOPOro mpwu
HanMuMM NocTosiHHOW ownbkn B paboTe npeobpasoBaTenst BbI4AETCA COOTBETCTBYIOLLNIA
curHan  owubku.  3ajepkka MOXEeT WCMoNnb3oBaTbCd B KayecTBe  3aluMTbl  OT
KpaTKOBPEMEHHbIX OLIMOOK, KOTOpble MOryT BO3HMKaTb B pe3ynbTate BO34eWCTBUS
KpaTKOBPEMEHHbIX 3NEKTPOMAarHUTHbIX MOMEX, BHELUHUX MEeXaHU4eCKUX BO3LEWCTBUN.
Bpemsa 3agepxkum peakumm Ha owwnbky BBOAUTCA B CceKyHOax (C), npu Bbinycke u3
nponsBoAcTBa ycTaHaBnMBaeTcs paBHon 60 c.

OcHOBHble MapameTpbl MOXHO MpocMaTpuBaTb UMM U3MEHSITb B COOTBETCTBUMU C
0.1, .6 cnepytowmm obpasom:

— BoWiTn B MEHI0 HaCTPOWKMK.

— BbibpaTtb nyHKT MeHio SEtt.

— MNepenTn K NOANYHKTY MEHI0, COOTBETCTBYHOLLEMY TpebyemMomy napameTpy, npu
3TOM 0TOOPa3nTCs TekyLlee 3HaYeHNe napameTpa.

— [Ina nameHeHns napameTpa BOWTU B NOAMYHKT MEHIO 1 HabpaTb (BbiOpaTh) HOBOE
3HaveHune napameTpa.

— Mepewvitn k nognyHKTY ENd 1 BBINTK C COXpaHEeHNEM N3MEHEHWN.

MpumevaHue — N3meHeHne NapameTpoB BO3MOXHO TONbKO Npu nepexoae k paborte
C YpOBHEM [JocCcTyna agMUHUCTPATOp W  OTKIIOYEHHOW OIOKUMPOBKE  WU3MEHEHWN
HaCTpoeYyHbIX napameTpoB (cm. .19, [.20).

0.9 HacTtpoiika noporoBbIX 3Ha4Y€HUN NapamMeTpPoB, FIMCTEPE3UCOB

B nyHkTte MeHwo LEv. ycTaHaBnuBalTCA MOpPOroBble 3HaYeHusd napameTtpoB. Ha
OCHOBE  HaCTPOEHHbIX MOPOroBbIX  3HayYeHun  dopmupyetca  GaWT  COCTOSHMSA
npeobpa3oBaTtens, a WMEHHO MNpu OOCTUXKEHUW MNapameTpoM 3afdaHHOro MopOroBOro
3Ha4YeHUs1 yCTaHaBNMBaeTCs COOTBETCTBYOLLEE cOObITUE B GaiTe COCTOSAHUS.

BainT coctosiHus nepepaetcs npeobpa3oBaTenem B NNUHUIO CBSA3M, MPUHMMAETCS U
aHanuanpyeTcs  ApYruMM yCTpOWCTBaMu: Griokamm KOMMyTauuu, NUTaHUS-KOMMYTaLum
Tuna BK, BIK, cBeToBbIMU, 3BYKOBbIMU cuUrHanmnsatopamu tuna BC, mHorokaHanbHbIMU
curHanm3datopamm  TMna MC-K, BC-K, «koTopble no dakty BO3HMKHOBEHWUS Wnu
CyLLLeCTBOBaHUSA (yCTaAHOBKM) COObLITUA, B COOTBETCTBUN C COOGCTBEHHBLIMW HACTPOMKaMMU
OCYLLECTBNSAIOT KOMMYTaUMIO LEenen WCMOMHUTENbHbIX YCTPOWCTB, BKIOYEHWE WUMnv
BbIKINIOYEHNE CBETOBOW U/MMNn 3BYKOBOW CUrHanNu3aumm.

MpeobpaszoBaTens obecneynBaeT HACTPOWKY [0 BOCbMM MOPOrOBbIX 3HAYEHUI
napameTpoB (coObiTui). [ns Kaxgoro MOpOroBOro 3HAYeHUst MOryT OblTb HACTPOEHbI:
KOHTpPONUpPyeMmbIi napameTp, Afs KOTOPOro 3ajaeTcd Mopor, BenuuMHa nopora wu
HanpaBsneHue cpabaTtbiBaHus.

B 3aBucumocTM oT HanpaeneHusi cpabaTbiBaHWs, MOPOroBOe 3Ha4YeHUe napameTtpa
MOXeT ObITb HMXXHUM MOPOrom, u cpabaTtbiBaHue (ycTaHoBKa coDbITUS) MpousonaeTt npu
NOHWXEHUN 3HAYEHNA NapaMeTpa HUKe NoporoBoro, Uy NOPOroBoe 3HavYeHne napameTpa
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MOXET ObITb BEPXHUM MOPOrom, 1 cpabaTtbiBaHWe NPON30NAET NPU NPEBbILLEHNN 3HAYEHNS
napameTpa BbiLLl€e NOpPOroBoro.

[ns HacTpomnku, NpocMoTpa NOPOroBbIX 3Ha4YeHU HeobXOAMMO B COOTBETCTBUM C
0.1, 0.6:

— BoWtn B MeHIo HacTpolikm npeobpasoBaTens.

— lMponuctaTe 1 BIGPaTL NYHKT MeHo Lev. (yposeHb—nopor). MNpu atom Ha Tabno
0TOOpasAaTCa TeKylMe HaCTOWKM NepBOro MOPOroBOro 3HayeHus (oTobpaxkaeTcs Homep,
napameTp, HanpaBsrneHve cpabaTbiBaHWs, BENMYMHA).

MpumeyaHne — Ecnm BmecTo napameTpa oTobpaxaeTcss «--» (OBa Tupe), TO
NnoporoBoe 3HavyeHue He 3afaHo.

— KpaTkoBpeMeHHbIM HaxaTuem npaBov (NeBor, NMpu HeobXxoOUMOCTU) KHOMKU
BblOpaTh HOMep Tpebyemoro noporosoro 3HadeHus. [pn atom Ha Tabno otobpasaTca ero
TeKyLLMe HaCTPOMKN.

— [Ona n3MeHeHWs ONUTENbHBIM HaXaTWeM Ha MNpaByld KHOMKY BOWTU B PEXWUM
HaCTPOWKKN, NpY 3TOM 3amuraet ob603Ha4YeHne TekyLlero napameTpa, ANs KOTOporo 3agaH
nopor (0603Ha4YeHe NnapaMeTpoB B COOTBETCTBUM ¢ Tabnuuewn [.1).

— [OnutenbHbIM HaxaTvem Ha Mnpasylo (NeBylo, Npyu HEOBXOAMMOCTW) KHOMKY
yCTaHOBWUTbL 0003Ha4YeHWe napameTpa, Ans KOToporo TpebyeTcs 3agaTtb MOPOr UMM «--»
(oBa TMpe), ecrnv NoporoBoe 3Ha4YeHUe C TEKYLLMM HOMEPOM MCNOMNb30BaThLCS He OyaerT;

— KpaTkoBpeMeHHbIM HaxaTueM Ha MpaByld KHOMKY nepentn K Bblbopy
HanpaBneHusa cpabaTbiBaHWs, U ONUTENbHLIM HaXaTWeM Ha NpPaBylo UMK FEBYIO KHOMKY
BblOpaTh HanpaBneHne cpabaTbiBaHWUsi: «_» (HWKHEe TWpe) AN HWXKHEero nopora, « »
(BepxHee TUpe) Ana BEpXHEro nopora.

— KpaTkoBpeMeHHbIM HakaTueM Ha MpaByl KHOMKY NEPENTU K BBOAY BENUYUHbI
NMOpOroBOro 3Ha4yeHus napameTpa, 3atem HabpaTb U BBECTU BENWYMHY MOPOroBOro
3Ha4yeHus napameTpa.

— Mponuctatk 0o nyHkTa End 1 BbINTW C cOXpaHEHNEM napameTpa.

MpumeyaHuns

1 EpwHMubl u“3MEpeHUn NOpPOroBbIX 3HAYEHUN COOTBETCTBYIOT eOuHWLAaM
n3MepeHun napametpa npu otobpaxeHun (cm. [.5).

2 N3meHeHve napaMeTpoB BO3MOXHO TOMbKO Mpu nepexofe Kk pabote € ypoBHEM
Joctyna aAMUWHUCTPATOp W OTKMOYEHHOW OGNOKUPOBKE W3MEHEHUA HACTPOEYHbIX
napameTpos (cm. 4.19, [1.20).

Ons obecneveHns ycTonuMBOM paboTbl cCUCTEM aBToOMaTukM, obecneyeHust
aBTOMaTMYeCKOro perynupoBaHvus napamMeTpoB cpedbl npeobpasoBaTenb uMMeeT
HacTpavBaeMble 3Ha4YeHNsi TMCTePE3nCcoB cpabaTbiBaHUS.

lMcTepesnc — BenuuMHa OTKMOHEHUS MapaMeTpa OT MOPOroBOro 3HayeHus B
CTOPOHY YBENWYEHUS ANs HWKHEro nopora U B CTOPOHY YMEHbLUEHUS AONs BEepXHEro
nopora, B npegenax Kotoporo He 6yaeT npoucxoanTb COPOC yCTaHOBMEHHOrO COOLITUS U
BO3BpaT K MOPOroBOMY 3HA4YEHMWIO NapamMeTpa He BbI30OBET NMOBTOPHOro cpabaTtbiBaHUS.

3HaueHuWe ructepesnca MoXHO YyCTaHOBUTL ABYMS crocobamu.

B nyHkTe mMeHo GiSt ycTaHaBnMBalTCS 3HAYEHUS] TMCTEPE3VCOB AnNsi NapameTpoB
KOHTpONMpyemow cpefbl. MMcTepesncy kaxaoro napameTpa COOTBETCTBYET MOAMYHKT (CM.
Tabnvuy [.3). MNpu 3TOM yCTaHOBMNEHHOE AN MapameTpa 3Ha4yeHuWe ructepesmca
pacnpocTpaHseTcs Ha BCe YCTAHOBMEHHbIE NMOPOroBble 3HAYEHMS AaHHOro napameTpa.

B nyHkTe GiS2 ycTaHaBnuBaeTCs CBOE 3Ha4YeHWe ructepesvca Ons Kaxaoro nopo-
roBOro 3HauyeHusi napameTpa. 'McTepesncy kaxaoro noporoBoro 3Ha4YeHWsi COOTBETCTBYET
CBOW NoAnyHKT. Mpu 3TOM NopsiAKOBLIV HOMEpP rMcTepesuca B nyHkTe GiS2 cooTBeTCTBYET
nopsiikoBOMY HOMEpY MOPOroBOro 3Ha4YeHWs napaMeTpa B NyHKTe Lev.

MpumeyaHue — MNyHKT MeHlo GiS2 oToGpaxaeTcs TONbKO NPU YCTAaHOBKE 3HAYEHWN
BCEX MMCTEPE3NCOB B NMYHKTE MeH0 GiSt paBHbIMU HyHO.
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[ns npocmMoTpa, HacTPOWKM rMcTepesncoB Heobxoaumo B cooTBeTcTBumM ¢ .1, [.6:

— BolTn B MeHI0 HacTponku npeobpa3oBaTernsi.

— Mponuctatk 1 BbIOpaTb NYHKT MeHi0 GiSt unu GiS2.

— MNponucTaTte A0 NOANyHKTa MEHI, COOTBETCTBYIOLLEro TpebyemMomMy ructepesmcy
(Ha Tabno oTtobpasnTcsa TekyLlee 3Ha4YeHne ructepesmca).

— [Ona n3MeHeHWs ONUTENbHbIM HaXaTWeM Ha MNpaByld KHOMKY BOWTU B PEXWUM
pefakTMpoBaHusa ructepesmca n HabpaTb HOBOE 3HaYeHue ructepesuca.

— Mponuctatk Ao nyHkTa End 1 BbINTM C cOXpaHeHneM napameTpa.

MpumevaHuns

1 EpvHuubl M3MepeHun ructepesuca COOTBETCTBYHOT €AMHMLAM  U3MEepEeHUN
napameTpa npu otobpaxeHun (cm. [1.5).

2 N3meHeHve napaMeTpoB BO3MOXHO TOMbKO NMpu nepexofe k pabote € ypoBHEM
Joctyna aAMVWHUCTpPaTop W OTKMOYEHHOW OGNOKUMPOBKE W3MEHEHUA HACTPOEYHbIX
napameTpos (cm. .19, [1.20).

[.10 MpocMoOTp AaHHLIX AATYMKOB TemnepaTypbl

B nyHkTe meHO Nnt® copepxaTcs 3HadYeHus TemnepaTyp, U3MEPEHHbIE KaXabIM
yCTaHOBMNEHHbIM Ha npeobpasoBaTtene AaT4MKOM TemnepaTtypbl (aHanormyHbIN NOANYHKT
copepxutcs B nyHkTe Hold meHio GbicTporo gocryna).

B nyHkte wmeHw ht® copgepxartca BbICOTbl YCT@HOBKM, MO3WULMKU  OaTYMKOB
TemnepaTtypbl (PacCcTOSiHUA OT HWXHEN TOpLEBOW MOBEPXHOCTM Harpasnsowen Ao
Jart4yvka), yCTaHOBMNEHHbIE NPY M3rOTOBNEHUN NpeobpasoBartens.

Ona npocMoTpa WM3MEPEHHOro 3HayeHUs TemnepaTtypbl WM MO3VUUMM AaTyuka
TemnepaTtypbl Heobxoammo B cooTBeTcTBum ¢ .1, [1.6:

— BoliT B MeHI0 HacTpolkn npeobpa3soBaTtensi.

— MNponucTatb 1 BeiIGpaThe NyHKT MeHo nt® nnu ht® (Ha Tabno oTobpasatcs Homep u
[AaHHble NepBOro AaTymka TemnepaTtypsbil).

— Mponnctate go Tpebyemoro patyvka TemnepaTypbl (Ha Tabno oTtobpassitcs
3HaYeHMs TeMnepaTypbl N NO3ULUSI BbIGPAHHOTO AaTunka).

— MNponuctatb Ao nyHkTa End v BbIATK.

[.11 MpocMoTp nNMOTHOCTH, TMNPUBEAEHHOW K MOKa3aHUAM  OaT4YUKOB
Temnepartypbl

B nyHkTe MeHIo r.tAb. cogepxaTcsi 3Ha4YeHUs MIOTHOCTU KOHTPONMPYEMON Cpeabl,
NpVMBEOEHHOW K Temnepatype KOHTPONMUPYEMOW Cpedbl, W3MEPEHHOW  KaxabiM
YCTaHOBMNEHHbIM Ha MpeobpasoBaTene AaTyvMkoM TemnepaTtypbl. [lpy aToM eanHULbl N3-
MEpEHNs1 COOTBETCTBYHOT YCTaHOBIIEHHbIM B cooTBeTCTBUM ¢ [1.5 egnHuuam mamepeHun
NMOTHOCTM Npu oToBpaxeHuu.

[na npocMoTpa 3Ha4YeHU NNOTHOCTM Heobxoammo B cooTBeTcTBMM ¢ [.1, [0.6:

— BoliT B MeHI0 HacTpolkn npeobpa3oBaTensi.

— Mponuctatb 1 BbIGpaTh MYHKT MeHko r.tAb. (Ha Tabno oTobpasaTtcs Homep u
NMOTHOCTb AN NepBOro Aaryvka Temneparypsbl).

— Mponuctatb go Tpebyemoro gaTtyuka TemnepaTtypbl (Ha Tabno oTobGpasutcs
3HayeHue NNOTHOCTM ANA BbIGpaHHOro AaTyumka).

— MNponuctatb Ao nyHkTa End v BbIATK.

.12 HacTpowmka cnucka oTobGpaxkaemMbiX NnapamMeTpoB

MyHkT MeHo rEAd obecneumBaeT HACTPOWMKY CnMcka napaMeTpoB, KoTopble byayT
nepeaaBaTtbCs MO 3anpocy 1 oTobpaxaTbes B npubopax Tuna MC-K, BC-K.
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MyHkt rEAd cogepXuT noAMyHKTbl, COOTBETCTBYHLLME BCEM OTOOpaxkaeMbiM
napameTtpam (cMm. Tabnuuy [.1).

MapameTpbl, ONA KOTOpbIX B COOTBETCTBYIOLLEM MOAMNYHKTE ycTaHoBneHo YES,
nepegarTca npeobpasoBaTeneM Mo 3anpocy M OTobOpaXaktTcs TOMbKO Mpy MPOCMOTPE
napameTpoB B COOTBETCTBUM C [.2.

MapameTpbl, ONA KOTOpPbIX B COOTBETCTBYKOLLEM MOAMNYHKTE ycTaHoBneHo Alt,
nepegatTca npeobpasoBaTenemM Mo 3anpocy M oTobpakalTcs TOMbKO Npu NPOCMOTPe
napameTpoB B MeHIo b6bicTporo goctyna B nanke Hold B cootBeTcteum ¢ [.3.

MapameTpbl, ANA KOTOpPbLIX B COOTBETCTBYHOLLEM MNOAMNyHKTe ycTaHosreHo All,
nepegarTca npeobpasosaTerniem no 3anpocy M oTobpaxarTcs npyu NPocMoTpe napameT-
poB B COOTBETCTBUM C [1.2, @ Takke nNpu NpOCMOTpe NapameTpoB B MEH0 ObICTPOro 4OCTy-
na B nanke Hold B cooTtBeTcTBuM ¢ [.3.

MapameTpbl, ANs KOTOPbIX YCTAHOBMIEHO N0, HE NepeaarnTcs U He oTobpakalTcs.

Mpu HacTpolike crnvcka HeobXoAMMO YyYUTbIBaTb, YTO MaKCMMallbHOE KOJIMYECTBO
napameTpoB, KOTOpble MOXHO MOCTaBUTb Ha OTOOpakeHWe nMpu NPoOCMOTpe B COOTBETCT-
Bumn ¢ [1.2 nnn npm npocMoTpe B MeHIo BbicTporo goctyna B nanke Hold B cooTBeTcTBUM C
[.3, He [OMKHO NMpeBbIWAaTh YeTbipHaaLaTH.

[ns npocmoTtpa, M3MeHeHnsa cnucka napameTpoB Heob6XoAMMO B COOTBETCTBUM C
0.1, 0.6:

— Bowitn B MeHIo HacTpolikm npeobpasoBaTens.

— Mponuctatb 1 BbIGpaTh NYHKT MeHio rEAd.

— lMponuctaTe OO noAnyHKTa, COOTBETCTBylOLWero Tpebyemomy napameTpy, npwu
3TOM 0TOGpa3nTCs TekyLlasa HacTpoiika oTobpaxeHus napameTpa: YES, Alt, All nnu no.

— [Ana u3aMeHeHus HacCTPOMKM ONUTENbHBIM HaXaTueM Ha npaBylo KHOMKY BOWTU B
pEeXVM pefaKTMpOBaHUs, MPU 3TOM 3Ha4YeHNE TeKyLLEen HAaCTPONKN Ha4YHeT MuUraThb.

— AnvTenbHbIM HaxaTMem Ha MpaByl WV MEBYK KHOMKY W3MEHWUTb 3HayeHune
HaCTPOWKM.

— MNponuctaTtb Ao nyHkTa End v BbINTK, COXpaHMB, NPY HEOOXOAMMOCTU, U3MEHEHUSI.

MpumevaHne — N3meHeHne cnvcka oTobpakaeMbix MapaMeTpoOB BO3MOXHO TONbKO
npu nepexoae k paboTte ¢ ypoBHEM AOCTyna agMWHUCTPATOP M OTKMOYEHHON GrOKMpOBKE
M3MEHEHUI HAacTpoeYHblx NapameTpos (cMm. 0.19, [1.20).

.13 NMpocMOTP KOHTPONbLHBLIX, KANMOPOBOYHbLIX NapaMeTPOB

B nynkte Cont copepxaTtca nOAMYHKTbl, COOTBETCTBYIOLUME KOHTPOSbHbIM,
KannbpoBoYHbLIM NapameTpam npeobpasosaTens:

C1, C2 - kanubpoBoOYHbIE napameTpbl, cooTBeTcTBytowme h_ un h~
COOTBETCTBEHHO;

Lc — TekyLias namepeHHas ArnMHa 3ByKOMPOBOAA, M;

0 — OTHOCUTENbHOE OTKIOHEHWE U3MEPEHHON ANMHBI 3BYKONPOBOAA OT 3HAYEHUS,
3adMKCUPOBAHHOMO B «NamMsATU» npeobpasoBaTens nNpu ero HacTpovike, %;

_, h™ — HWXHAA 1 BEPXHAST KOHTPOSbHbIE, KANMBPOBOYHbLIE TOHKM YPOBHS! COOTBET-

CTBEHHO, M;

d8 — pa3HOCTb BbICOT YCTAHOBKM MarHWTOB MOMaBKOB YPOBHS 1 pa3gena cpes, M;

I, I — HWKHSIS U BEPXHSISA KOHTPOSIbHBLIE TOYKM NITOTHOCTU COOTBETCTBEHHO, KI/M?;

d4, d5 — KOHTPOMbHbIE PACCTOSIHWSA, COOTBETCTBYIOLWME I_ U I~ COOTBETCTBEHHO;

d3 — HVDKHMI NOPOT KOPPEKTHOTO M3MEePEHUs NIIOTHOCTMK;

d9 — BepxHWIA MOPOr KOPPEKTHOTO U3MEPEHMUS NINOTHOCTU.

MpumeyaHus

1 MNoanyHKT, COOTBETCTBYOLLMI NapameTpy d8, oTobGpaxaeTcs, ecnu napameTp d2
YCTaHOBIEH OT/IMYHBIM OT HyNs (NPY HanNWyMKU nonnaeka pasgena cpea).
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2 MoanyHKTbI, COOTBETCTRYOIWME NapameTpam t, d4, d5, d3, d9, oTobpaxatoTcs,
€Cnv NapaMmeTp r_ yCTaHOBMEH OTINYHBLIM OT Hynsi (MPY HanNM4MM Nonmaeka NAoTHOCTH).

Mapametpbl C1, C2, h_, h™, d8, r_, r, d4, d5, d3, d9 ycraHaBnuBaoTca Ha
npeanpuaTMn-narotoutene. Npu akcnnyaTauum oHWM MOryT GbiTb N3MEHEHbI NPY HacTPOK-
Ke (ocTupoBKe) npeobpa3oBaTtens B COOTBETCTBUU C npunoxeHvem XK. [JaHHble napameT-
pbl 3aHOCATCS B MacrnopT npeobpasoBaTens. HeW3MEHHOCTb 3TMX NapameTpoB
cBMAeTenbCcTBYeT O TOM, YTO NepeHacTporika npeobpasoBaTtens ¢ MOMEHTa BbiNycka C
Npon3BoACTBa UMK C NpeablayLLen HAaCTPONKKN (IOCTUPOBKN) He NMPON3BOAMIIAaCH.

OTHOCUTENBHOE OTKNOHEHWE W3MEPEHHOW ANWHbI 3BYKOMPOBOAa OT 3HaveHus,
3aMKCUPOBAHHOIO B «NamsATh» npeobpasoBaTens npu ero HacTponke @ cBMAETENLCTBYET
0 paboTocnocobHOCTH, CTabUNbHOCTN XapaKTepuUCcTUK npeobpasosatens. Mpu  3HayYeHUn
9 > 1% npeobpasoBaTernb BbIAAET «OLUNOKY NU3MEPEHUI YPOBHSI».

[nsa npocMmoTpa napameTpoB Heobxoaumo B cootBeTcTBum ¢ .1, [.6:

— BoliTn B MeHI0 HacTponku npeobpasoBaTernsi.

— MNponuctaTb 1 BbIGpaTh NYHKT MeHio Cont.

— [lMponuctaTe A0 mognyHKTa, cooTBeTcTBylowero Tpebyemomy napametpy. MNpwu
3TOM 0TOOPa3nTCs 3HavYeHne napameTpa.

— MNponuctaTtb 4o nyHkTa End v BbIATK.

[.14 YcTtaHOBKa napaMeTpOB HacTPONKN CBA3U No uHTepdency RS-485

MpeobpaszoBaTtens BapuaHTa ucnonHeHns Modbus umeeT nyHkT meHio SAJA ans
YCTaHOBKM NapaMeTpoB HAaCTPOMKKU CBA3U MO UHTepdency RS-485.

MopnyHKT rS wncnonb3yeTcsa QAN YCTAaHOBKM CKOPOCTW Mepefadu  [aHHbIX.
MapameTpy rS MOXHO YCTaHOBUTb 3HAYEHWSI:

— 0 ans ckopoctn 1200 6uT/c;

— 1 ans ckopoctu 2400 6uTt/c;

— 2 ans ckopocTtu 4800 6uTt/c;

— 3 ansi ckopoctn 9600 6uT/c;

— 4 ang ckopocTn 11400 6uT/c;

— 5 gns ckopoctn 19200 6uT/c;

— 6 ons ckopocTth 38400 6uT/c;

— 7 gnsi ckopoctn 56000 6uT/c;

— 8 ons ckopoctn 57600 6uT/c;

— 9 ans ckopoctn 115200 6uT/c.

MopnyHkT rP umcnonb3yeTcs Ans YCTAHOBKU pEeXMMa KOHTPOMs YETHOCTM W
KOnM4ecTBa CTONoBbIX 6UTOB. MapameTpy rP MOXHO yCTaHOBUTL 3HAYEHUS:

— 0 ansa paboTtbl 6€3 KOHTPONs YETHOCTU C OOHVMM CTOMOBbLIM 6muTOM (8N1);

— 1 ana paboTtbl 6€3 KOHTPONs YETHOCTU C ABYMSA CTOMOBLIMY Gutamu (8N2);

— 2 ansi paboTbl C NPOBEPKOW HA HEYETHOCTb C OAHMM CTONOBbLIM GuTOM (801);

— 3 onsi paboTbl C NPOBEPKOW HA YETHOCTL C OOHUM CTOMOBLIM GuTOM (8E1).

MopnyHKT SP 3ape3epBupoBaH Ansi Bbibopa npoTokona ans nHtepdenca RS-485.

MopnyHkT AA uncnonb3yeTcs Onsi yCTaHOBKWM ajpeca npeobpasoBaTtensi B CETU
Modbus.

CkopocTb nepefayn OaHHbIX U PEXWM KOHTPONs YETHOCTM Yy npeobpasoBaTens
OOMXKHbI ObITb BbICTABMNEHbl TAKUMU XKe, Kak 1 B KaHare CBSA3u, B KOTOPOM NpeanonaraeTcs
ncrnonb3oBaTb NpeobpasoBaTens.

Appec npeobpasoBatenss B cetv Modbus Bbibupaetcs M3 uyucna He 3aHATbIX
agpecoB, MpW 3TOM OH AOIMKeH oTBevyaTb TpeboBaHuaMm npotokona Modbus, To ecTb
nexaTtb B AnanasoHe oT 1 oo 247.
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M3HavanbHble (3aBOACKME) HACTPOKK NpeobpasoBaTens:

— CKOpPOCTb nepefayn gaHHbix 19200 6uT/c;

— pexvMm paboTbl 6e3 KOHTPONS YETHOCTU C O4HUM CTOMOBbIM 6rTOoM (8N1);

— apgpec B cetn Modbus 1.

MapameTpbl HAacTponkun cBs3N No uHTepdency RS-485 MOXHO npocmaTpuBaTb UMK
M3meHsiTb B cooTBeTcTBuM ¢ [.1, [1.6 cnegyowimm obpasom:

— BoWTn B MEHI0 HaCTPOVIKN.

— BbibpaTtb nyHKT MeHio SAdA.

— MepenTn K NOOMYHKTY MEHI0, COOTBETCTBYIOLEMY TpebyemoMy napameTpy, npu
3TOM 0TOBPa3nTCAa Tekyllee 3HadYeHne napameTpa.

— [Ina nameHeHns napameTpa BOWTU B NOAMYHKT MeHIO 1 HabpaTb (BbibpaTb) HOBOE
3HayeHWe napameTpa.

— Mepewitn k noanyHKTY End 1 BbINTW C COXpaHeHNneM U3MEHEHWN.

MpumeyaHue — N3veHeHne NnapamMeTpoOB BO3MOXHO TONBKO Npu nepexoae k pabote
C yYpOBHEM [JocTyna aMUHUCTPAToOp W  OTKIMOYEHHOW OGIOKUMPOBKE  U3MEHEHUIA
HacTpoeyHbIx napameTpos (cm. .19, 1.20).

[.15 Beoa komaHA ynpasneHus

MyHkt meHio CAL. npegHasHadeH ansi BeBoga npeobpasoBaTtento cregyowmx
KOMaHz yrnpaBneHus:

01 — noacTporika B HUXKHEWN KOHTPOIbHOW KannbpoBOYHOW TOYKE YPOBHS;

02 — noacTporika B BEpXHEN KOHTPOMNbHOMW KanmbpoBOYHOWN TOYKE YPOBHS;

03 — onpegeneHve ANvMHbLI 3ByKONPOBOAA, KONMYecTBa 4aT4YMKOB Temneparypbl;

04 — onpepeneHe pa3HOCTM BbICOT YCTAHOBKM MarHUTOB B NOMaBke YPOBHS U Mo-
nnaeke pasgena cpef;

05 — HacTpoWKka B HMKHEW KOHTPOSTbHON KannbpoBOYHOM TOYKE MIOTHOCTH;

06 — HacTpolika B BEpPXHEW KOHTPOSbHOW KanMbpOoBOYHON TOYKE NIOTHOCTU;

200 — OTKMOYEHME pexnma amynauum;

201 — BKMOYEHME pexnma amMynauum;

210 — oTkntoYeHne pexuma obHyneHus nonpasok dO, d1, d2;

211 — BkntoyeHne pexunma obHyneHus nonpasok d0, d1, d2;

222 -  BOCCTaHOBMEHWE  COXPaHEHHbIX  MONb30BaTENMbCKUX  HACTPOeK
(koHurypaumm) npeobpasoBartens;

223 - coxpaHeHue Monb30BaTENbCKUX HacTpoek (koHdburypavmm)
npeobpasoBaTens;

224 — BOCCTaAHOBIIEHWNE 3aBOACKMX HACTPOEK (KOHMUrypaumm) npeobpasoBarens;

230 — nepexoa Ha paboTy C ypOBHEM A0OCTyNa Nofb3oBaTesb.

231 — nepexoa Ha paboTy C ypOBHEM AOCTyNa agMUHUCTPATOP.

Mopsgok HacTpoviku (LCTUPOBKN) Npeobpa3oBaTens ¢ NpUMeHeHnem komang 01 —
06 npuBeneH B npunoxeHun XK.

Mopsinok paboThl B pexvume amynsaummn npusenéH 8 [.18.

Pexum obHyneHusi 3HadeHuss nonpasok d0, d1, d2 wcnonb3yeTcs npu noBepke
npeobpasoBatens. Mpu BbixoAe U3 pexuma NnonpaBkM aBTOMaTUYECKN BOCCTaHABMNMBAKT-
ca.

CoxpaHeHve ¥ BOCCTaHOBIEHME HacTpoek npeobpasoBaTens Gonee noapobHo
onucaHo B [.17.

Mopsimok ynpaenexus goctynom 6onee nogpobHo onvcaxd B [1.19.

[ns BBOAa KOMaHAbl ynpasneHus Heobxogumo B cooteeTcTBum ¢ [.1, [.6:

— BoiTn B MeHI0 HacTpokn npeobpa3oBartens.
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— MNponucTatb 1 BbIGpaTb NYHKT MeHo CAL.. MNpn aToM oTOOpasuTCca 3anpoc BBoAa
Homepa komaHabl (C 90).

— HabpaTte Homep komaHngpl. [pu atom nosisutca 3anpoc: SAV? (BBecTn —
coxpaHuTb?). [nuTenbHoe HaxaTue Ha npaByld KHOMKY OCYLUECTBNSET nepexop K
BbIMOMTHEHWIO KOMaHAbI, NPV 3TOM Ha Tabno nocrnegoBaTenbHO 0TobpassTca coobLleHns —
YES, SAVE (pa, BBeAeHO — coxpaHeHo). KpaTkoBpeMeHHOe HaxaTue Wnu OTCYTCTBUE
HaaTus Ha NpaByl KHOMKY OCyLlecTBNsieT Bbixog u3 nyHkta CAL. 6e3 BbIMONMHEHUS
KOMaHzbl, Mpy 3TOM Ha Tabno oTobpa3ntcs cooblueHne — No (BbINONHEHNS He Bbino).

MpumeyvaHus

1 Ecnv nocne YES He nocnegoBano noatesepxaeHne SAVE, To komaHaa He Obina
BbINOSHEHA.

2 BBog kOMaHO CBsi3aH C W3MEHEHMEM HacTpoek npeobpasoBaTens, NO3TOMy
BO3MOXEH TOMbKO Mpu nepexode K paboTe C ypoBHAMW [OCTyna aaMUHUCTPATop U
OTKITHOYEHHOW OMOKMPOBKE M3MEHEHUI HAacCTpoeYHbIx napameTpos (cM. .19, [1.20).

[.16 HacTpoika agpeca, NpocMOTpP UH(pOPMaLMOHHbLIX NapaMeTpoB

HacTpoiika apgpeca, npocMoTp MHpOpMaLMOHHBIX NapaMeTpoB obecrneynBaeTcs
NyHKTOM MeHto inFo.

B nyHkTe cogepxatca criegylowme nognyHKTbI:

Er — cogepxut koa owmnbku npeobpasoBarens.

Ad — copepxuT agpec yCTponcTBa.

Pn - cogepxuT nopsgkoBblIAi HOMEpP BepcunM MporpaMMbl  KOHTposnnepa
npeobpasoBartens.

S1 — cogepXxuT cTapLume YeTblpe paspsaa 3aBoACKOro HoMepa npeobpasoBartens.

S2 — cogepXuT MnagLlume YeTbipe pa3psga 3aBoACcKOro Homepa npeobpasoBaTens.

Ons pabotel no npotokony CEHC kaxpoe ycTpolMcTBO MMeeT ajpec.
MpeobpasoBatento MOXHO npucBouTb agpec oT 1 go 254. Apgpec npeobpasoBaTens
OOIKEH OblTb YHMKANbHbIM, T.e. Y NPUOOPOB, MOOKIMOYEHHBLIX K OOHOW NMMHUU NMUTaHUSA-
CBSA3K, HE JOIMKHO OblTb OOMHAKOBBLIX aapPeCoB.

Mpu paboTte ¢ NOPOroBbIMU 3HAYEHUAMI NapameTpoB nNpeobpasoBaTtenb BbIAAET B
NNHMIO GaNT COCTOSIHUS, eCny TONbKO ero agpec HaxoauTcs B npedenax ot 1 go 127.

MpumeyaHne — HekoTopble  6GROKM  KOMMyTaUuW,  MUTaHUS-KOMMYyTaLMK
noaaepxuealT paboty ¢ 6anToM COCTOsiHMS npeobpas3oBaTtens, ecnu Tonbko aapec
npeobpasoBaTens Haxoautcs B npegenax ot 1 go 31.

[nsa npocMoTpa, n3mMeHeHus agpeca Heobxoammo B cooTBeTcTBumM ¢ .1, [.6:

— BoliT B MeHI0 HacTpolkn npeobpa3soBaTtensi.

— Mponuctatk 1 BbIGpaTb MNYHKT MeHH inFo.

— Mponuctate go nognyHkta Ad, npu 3aToM Ha Tabno otobpasutcs Tekyliee
3HayeHWe agpeca.

— Ona  un3MeHeHus BOoMTM B noanyHkt Ad wu HabpaTb HOBbIA agpec
npeobpasoBaTensi.

— Mponuctate o nyHkta End n BbIATM, COXpaHMB Npu HEOOXOOUMOCTW HOBBIN
agpec.

MpumeyaHe — N3meHeHne agpeca BO3MOXHO TONbKO Mpu nepexoge Kk paboTe ¢
YPOBHEM JOCTyna agMUHUCTPATOP U OTKITIOYEHHOW OrOKMPOBKE U3MEHEHUI HACTPOEYHbIX
napameTpos (cMm. [.19, [0.20).

Ecnu appec npeoGpasoBaTensi HEM3BECTEH, TO AN BXOAa B PEXWM HaCTPOWKK
MOXeT ObITb Mcrnonb3oBaH agpec 0. MNpu 3TOM Bce ocTanbHble MNpubopbI, UMetoLme
agpeca, OOMKHbI ObITb OTKIHOYEHbI OT JIMHUN NMUTAHWUS-CBSA3M.
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BHUMAHUE! Bxog B pexum HacTpollku ¢ apgpecom 0 uenecoobpasHo
Mcnonb3oBaTb TONMbLKO ANsl NPOCMOTPa NapamMeTpoB, MHayYe OLWMOGOYHO MOXKHO
M3MEHUTb NapamMeTpbl HECKOJTbKMX YCTPOUCTB.

MpocmoTp koga ownbku, HOMepa BeEpPCUMM NMPOrpaMMbl KOHTPOMMepa U 3aBOACKOro
HOMepa NpPOU3BOAMTCH aHamnorMyHo MNpPOCMOTPY ajpeca, BblIOOPOM COOTBETCTBYHOLLMX
NOAMYHKTOB MEHIO.

[.17 CoxpaHeHue, BOCCTaHOBIEHUEe HaCTpPOeK npeobpa3oBaTens

CoxpaHeHne HacTpoek npeobpasoBaTens, yCTaHOBIEHHbIX NPy ero aKkcnnyarauuu,
ocylecTBnsaeTcs BBogoM B cooTBeTcTBUM € [1.15 KOmMaHabl 223.

Ecnn no kakum-nubo npuymMHam HacTpomku 6binn n3MeHeHbl, U Heobxoaumo
BOCCT@HOBWUTb COXPaHEHHbIE paHee HaCTpPOWKW, TO 3TO OCYLLEeCTBNSETCA BBOAOM B
cooTtBeTcTBUK € [1.15 kOomaHAabl 222.

Ecnun HeobxoanmMo BOCCTaHOBUTL HACTPOWKU Npeobpas3oBaTterns, COXpPaHEHHbIE Ha
npeanpuaTMN-M3roToBUTENE NpW BbiNycke npeobpas3oBaTtens M3 MpouM3BOACTBA, TO 3TO
ocyLecTBnsAeTcs BBOAOM B cooTBeTcTBUM € [1.15 KOMaHabl 224.

MpumeyaHne — CoxpaHeHue, BOCCTAHOBMEHWE HACTpoek npeobpasoBaTtens
BO3MOXHbI TOMbKO MpU nepexofge K paboTe € ypoBHeM [ocTyna agMmuHUCTpaTop U
OTKITHOYEHHOW BrOKMPOBKE U3MEHEHUI HacTpoeyHbIX napameTpos (cm. [.19, [1.20).

[.18 PaGoTa B pexume amynsauum

B pexvme amynauMnm nNpouCXoAMT OCTaHOBKa Mpouecca WU3MEpeHWn, 3HaveHus
n3MepsieMbix napameTpoB ukcupytoTcs. [py 9ToM  YHKUMA pacyeTa ocTarbHbIX
napamMeTpoB coxpaHsieTcs. ViamepsembliM napameTpam MOXHO 3afaBaTth fobble 3Ha4eHus,
Habnopgas npyv 9TOM 32 U3MEHEHUEM BbIXOOHbIX OaHHbIX. M3MEHATb MOXHO TOMbKO
n3MepsieMble napameTpbl: YPOBEHb XUOKOCTW, YPOBEHb pasgena cpep (mpu Hanuuum no-
nnaeka pasgena cpef), U3MEpPEHHY NMOTHOCTb (MPW HanNWyMM nonnaska MNOTHOCTU) U
TemnepaTtypbl, U3BMEPEHHbIE AaT4YMKaMm TeMmnepaTypbl.

Bxoa B pexum amMynsumMmn ocyLecTBnsaeTcs BBOAOM KoMaHabl 201 B COOTBETCTBUM C
0.15.

M3meHeHe un3mepsiemMoro napameTpa B pexXume IMynsuMu OCYLLECTBRSETCA B
cootBetcTBum ¢ [1.1, 1.3 cnegytowimm obpasom:

— Bowitn B MeHto 6eicTporo goctyna USEr.

— Mponuctatb 1 BbIGpaTb NYHKT MeHio SEt.u.

— lMponuctaTte OO NoAanyHKTa, COOTBETCTBYHOLLENO M3MEHAEMOMY napameTpy, npu
3TOM Ha Tabno oTobpasnTCs Tekyllee 3HavYeHne napameTpa.

— [na nameHeHns BOWTU B NOAMNYHKT M HabpaTb HOBOE 3HaYeHne napameTpa.

— lMponuctate oo nyHkta End u BbITK, cOXpaHUB Mpu HEOOGXOAMMOCTW HOBOE
3Ha4yeHue napameTpa.

MpumevaHne — Bxod B pexuM amMynsaumMn U MsMeHeHne n3MepsieMbix napameTpos
BO3MOXHbI TOMbKO Mpu nepexofae Kk paboTte € ypoBHEM [oCTyna agMuHUCTpaTop U
OTKIMHOYEHHON BMOKMPOBKE M3MEHEHUI HAcCTpoeyYHbIX NapameTpos (cm. [.19, [1.20).

Bbixogq w©3 pexuma amynauum  ocyllecTBnsieTcs BBOAOM KomaHabl 200 B
cooTBeTcTBUM € [1.15 unn aBTomatuyeckm 4yepes 10 MUHYT nocne Bxoaa.

Pexum SMYMAUMM  MOXHO WCMOMb30BaTb Ans NpoBepkn paboTel 6rokoB
KOMMyTauuu, nUTaHNA-KOMMYyTaLmK, CBETOBbIX, 3BYKOBbIX CUrHanm3aTopos,
MHOrOKaHarnbHbIX CUrHaNM3aTopoB W WCMOMHUTENbHLIX MEXaHW3MOB aBTOMAaTMKW MO
CcOoObITUAM  (QOCTUXKEHMIO MOPOroBbIX 3HAYEHWIA MNapamMeTpoB), a Takke MNpPOBEpKU
NpaBUMbHOCTX PacyeToB MapamMeTpoB, MNyTeM 3afaHua U3MepseMblM MapameTpam
COOTBETCTBYIOLLMNX 3HAYEHWIA.
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0.19 YnpaBneHue goctynom

Ons 3awmTbl HacTpoek npeobpasoBaTtensi OT HECAHKLMOHUPOBAHHBLIX WU3MEHEHUI
npeobpasoBaTtenb UMeeT YPOBHU AOCTyNa: Nonb3oBaTenb U agMUHUCTpaTop.

Mpn paboTte ¢ ypoBHEM [oCTyna MONb3oBaTeENb BO3MOXEH TOMbKO MPOCMOTP
HaCTPOEYHbIX MapaMeTpOB.

Mpun paboTe c ypoBHEM [OCTyNa agMUHMCTPATOP BO3MOXHbI MNPOCMOTP W
M3MEHEHMEe HaCTPOeYHbIX MapaMeTpoB. YpOBeHb AOCTyNa agMWHUCTPaTOp 3alUMLLEH
naponem.

Mepexon Ha paboTy C ypoBHEM [ocTyna aAMUHUCTPATOP OCYLLEeCTBRSETCS
cnegyowmm obpasom:

— Beectu B cootBeTcTBMM € [0.15 komaHagy 231. [Nocne atoro otobpasuTcsa 3anpoc
BBOJa Naponga agmuHuctpatopa P1 0.000.

— BBecTtu B 3anpoce naponb agMuHucTpartopa. Mpu npaBunbHO BBEAEHHOM Napone
oTobpasuTca nopTBepxaawlee coobuweHne SAVE, B NpoTMBHOM criydae oTobpasuTcs
coobLLeHne 06 olmbke.

BosBpaT Ha ypoBeHb [ocTyna Monb30BaTeflb OCYLIECTBMSETCA BBOAOM B
cootBeTtcTBMM Cc [.15 komanabl 230 wnM nocne cbpoca HanpshkeHns nuTaHus
npeobpasoBaTensi.

[ns yctaHoBKu napons agMuvHucTpaTopa mcnonb3yeTca noanyHkT P1 nyHkta PSd.
meHto BeicTporo goctyna (cm. [.3). TyHkT PSd. otobpaxaeTtca npu pabote C ypoBHeM
poctyna agmuHucTtpaTtop. B kayectBe nmapons  agmuvHucTpaTopa  MCMOnb3yeTcs
YeTbIPEX3HAYHOE YMCIIO, MPUYEM UMEET 3HAYEHNE MONOXKEHNE B HEM pa3fenuTens Lernon
n ppobHon yactu (Touku). [pu BbINycke npeobpasoBaTenss M3 MPOM3BOACTBA
yCTaHaBnuBaeTCH napornb agMuHucTpartopa 1234.

Maponb MoXHO cOpocuTb, ycTaHOBMB B noanyHkTe P1 nyHkTa PSd. meHwo GbicTpo-
ro gocTtyna HyneBoe 3HayeHue. [locrne cbpoca naponsa npeobpasoBaTtens pabotaer ¢
YPOBHEM JOCTyna agMUHMNCTPaTop.

lMpocmoTp, M3mMeHeHne napons agMUHUCTPAToOpa OCYLLECTBNSAETCA B COOTBETCTBUU
c .1, 4.3 cnegyowum obpasom:

— BoiTtn B MeHio 6bICTpOro gocrtyna.

— MNponucTatb 1 BbIGpaTe NyHKT MeHio PSd. MNpu atom oTobpasutcst noanyHkT P1 ¢
TEKYLLMM 3Ha4YeHneM napons.

— [nsa nameHeHns BowiTtu B nognyHKT P1 n HabpaTb HOBbIV Naponeb.

— Mponuctate o nyHkta End u BbIATM, cCOXpaHMB Npu HEOOXOOUMOCTM HOBBIW
napone.

MpumeyaHue — W3MeHeHne napons, cOpoc naponsi BO3MOXHbI TOMbKO Mpu
OTKIMOYEHHOW BrOKMPOBKE U3MEHEHUIA HACTPOEYHBIX NapameTpoB (cm. [.20).

0.20 BnoknpoBKa U3MeHeHMN HacTPOEeYHbIX NapamMeTpoB

Ons  3awmTbl BCEX HACTPOEYHbIX MapaMeTpoB npeobpa3oBatenb WMeeT
nepekntovatens «brok.» (6nokMposka). NepekntovaTens pacnonoXeH pAgoM C KIEMMHbIM
3aXMMOM, NpefHasHa4YeHHbIM ANst MOAKITHYEHMS BHELIHMX uenew (CM. pucyHok 4). Ecnn
nepekntoyaTens «bnok.» HaxoguTcs B nMonoxeHnn «Bkn.» (BKMOYEHO), TO 3anpeluaeTcs
M3MEHeHMEe BCexX HacTpoek npeobpasoBaTtens, KOMaHAbl W3MEHEHWs HacTpoek
npeobpa3oBatenem He BbiNoNHAWTCA. Ecnv nepekntovatens «bnok.» HaxoauTcs B
nonoxeHun «OTKM.» (OTKMNOYEHO), TO MU3MEHEHMEe HAaCTPOeK paspeLLeHo.
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MpunoxeHune E
(cnpaBoyHoe)
Mopspok paboTkbl ¢ npeobpa3zoBaTtenem no npotokony Modbus

E.1 O6wue cBegeHus

B3anmogelictBue ¢ npeobpasoBaTenem BapmaHTa ucnonHeHns Modbus, nmetowmm
uucpoBoii Bbixof ¢ nHTepdencom RS-485 ¢ npotokonom Modbus RTU, ocywectenseTcs
B cooTBeTCTBUM co crneundukaumen «Modbus Application Protocol Specification v1.1b».

Paboty ¢ npeobpasoBaTtenem oOCyLeCTBMASATb B COOTBETCTBMU C AOKYMEHTOM:
«Peanusauna npotokona Modbus B yctporicteax CEHC».

MoppepxmBaeMble kOMaHObl NPOTOKONA NpuBeaeHs! B Tabnuue E.1.

Tabnuua E.1
Koa Onwncanve MpumeyvaHmns
KOMaHzbl
YUTeHne 3HaYeHun n3 VMcnonb3yeTcs Ans nonyvyeHns sHavyeHum
03 (0x03) HECKOJSTbKUX pErmcTpoB N3MepSEMbIX U HACTPOEYHbIX
XpaHeHus napameTpoB
Y o B npeobpa3zoBaTene kapTa peructpos
TEeHWe 3Ha4YEeHU N3
04 (0x04) BBOJA WOEHTUYHA KapTe perncTpoB
HECKOMbKMX PerncTpoB BBoAa
XpaHeHus
Mcnonb3yeTcsa aAnst usMeHeHusi
3annch 3HayYeHns B ogmH
06 (0x06) HaCTPOEYHbIX NapaMeTpPOB U
pPerucTp XpaHeHus
BbINOJIHEHUS KOMAH[, KanMOPOBKN
JvnarHocTuka cBsi3u ¢
08 (0x08) YCTPOWCTBOM MO MHTEpdency -
RS-485
. KomaHpa aHanornyHa komaHae 06, Ho
3annck 3HaYeHUIN B HECKOTBLKO
16 (0x10) 3anuncb NPon3BoANTCS cpasy B
perucTpoB xpaHeHus
HECKOINbKO PErmcTpoB
UrteHne noeHTndukartopa MaoeHTudmkatop npeacraensaeTt cobon
17 (Ox11) o
ycTpouncTea cTpoky B koguposke ASCII
MoppepxvBaeMble NpeobpasoBaTenieM TUMNbl AaHHbIX NpyBeAeHbl B Tabnuue E.2.
Tabnuua E.2
Tun Pa3mepHocTb Ananason OwnboyHoe
Onwncanue 9 KOPPEKTHbIX
OaHHbIX (6anT) - 3HaveHue
3Ha4YeHUNn
Llenble uncna
int16 bMKCMpPOBaHHOM 2 -32767..+32767 -32768
ANVHBI CO 3HAKOM
Mpu owmnboyHOM
32-6UTHBIN  TUN  Ans CornacHo “sMepeHnm Bce
9 4 Gavita
float32 | xpaHeHus 3Ha4YeHul ¢ 4 ctaHgapTy |EEE
o - NpUHUMatT
nnasaroLlen 3ansTomn Std 754-2008
3Ha4veHune OxFF
(OXFFFFFFFF)
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MpeacTaBneHve TUNOB AaHHbIX B perucTpax npusefeHo B Tabnuue E.3.

Ta6bnuua E.3
Tun Mpumep MpenctaeneHue B pernctpax Modbus
Appec peructpa: 1
int16 o(’éégg)l cTapwnii GanT (51) Mnaawmi GaiT (52)
MSB 0x16 0xC1 LSB
Appec peructpa: 1002
ctapwwi 6awnt (B3) mnagwun 6ant (b4)
0x4634D480 0xD4 0x80 LSB
float32
(11573,125) Aapec peructpa: 1003
ctapwwui 6ant (b1) Mnaawwun 6ant (b2)
MSB 0x46 0x34
KapTa pernctpoB xpaHeHus (BBoga) npeobpasoBaTtens npuseaeHa B Tabnuue E.4.
Tabnuua E.4
O6o- Tun
Agpec Onwncanue napameTpa 3Hauye- | EQUMHMLBI M3mepeHnii | gaH-
Hue HbIX
1 YpOBEHb XNOKOCTU h MM int16
2 TeMHepaTypa:b x;gﬁlkgcgly UIN KNOKON t 0,01 °C int16
3 ﬂpoueHTHoseizg%;:zgme obbEéma % 0,01 % int16
4 O6BEM XKUAOKOCTU ] 10 gm® int16
5 Macca npoaykta G 10 kr intl6
6 MnoTHOCTb r 0,1 kr/m® int16
7 O6bEM OCHOBHOrO NPO/YyKTa U1l 10 gm® int16
8 YpoBeHb pa3sgena cpeq h2 MM int16
10 Temnepatypa naposoi gassl CYI t 0,01°C int16
11 Macca napoBown ¢assl CYI G 10 kr int16
12 Macca xwngkown asbl CYI G_ 10 kr int16
17 O6béM, NpuBeaEHHbIN K CcTaHAapTHLIM Ut 10 gm® intl6
yCrnoBusimM
18 M3amepeHHas NNoTHOCTb ri 0,1 kr/m® intl6
19 [noTHOCTb, NpMBeAEHHAsA K CTaHAAPTHLIM rt 0,1 kr/m® int16
yCnoBusimM
20 | Temnepatypa npv U3MEPEHUMN MITOTHOCTU tr 0,01 °C int16
21 OOBLEM XNOKOCTM NoA pasferniom cpen, u2 10 gv® int1l6
31 OTHOcUuTenbHast _TorpeLHocTb G 0,01 % int16
N3MEpPEHUI Macchbl
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MpogomxeHne Tabnuubl E.4

O6o- Tun
Anpec Onucanue napameTtpa 3Have- | EQuHMUbLI namepenun | gas-
Hue HbIX
35 | Aagpec npeobpasoBaTtens B cetn Modbus AA - int16
CkopocTb Nnepegayn AaHHbIX
no uHtTepcpericy RS-485:
0 - 1200 6ut/c; 5-—19200 6uT/c; .
36 |1-2400 6ut/c; 6 — 38400 6uT/C; rs - int16
2 — 4800 6ut/c; 7 — 56000 6ut/c;
3-9600 6ut/c; 8 -—57600 but/c;
4 — 14400 6ut/c; 9 — 115200 6uTt/c
Pexnm KoHTpons YETHOCTU n
KONMUYeCTBO CTOMOBbLIX OUT:
0 — gns paboTbl 63 KOHTPONS YETHOCTU
C 0OHVMM cTornoBbIM 6uToM (8N1);
1 - ansa paboTbl 6e3 KOHTPONS YETHOCTH
37 |CABYMs cTOMoBbIMM BUTamm (8N2); P _ int16
2 — onsa paboTbl C NPOBEPKOM Ha
HEYETHOCTb C OOHUM CTOMOBLIM GUTOM
(801);
3 — ons paboTbl C NPOBEPKON Ha
YETHOCTb C OHWUM CTOMOBLIM GUTOM
(8E1)
3a4aloTcs B peructpe
1000 YpoBEHb XNAKOCTU h Eh ¢ agpecom 2160 float32
TemnepaTypa XuakocTu unm ° 3a4aloTcs B peructpe
1002 xunakon dasbl CYI t Et c agpecom 2162 float32
1004 I'IpoueﬂTHoe 3anorHeHne % % float32
o6béMma pesepByapa
R 3a4aloTcs B peructpe
1006 O6BEM XMOKoCTU U EU ¢ anpecom 2164 float32
3a4aloTcs B peructpe
1008 Macca npogykTa G EG ¢ angpecom 2166 float32
3a4aloTcs B peructpe
1010 [1noTHOCTb r Er ¢ anpecom 2168 float32
.. 3a4aloTcs B peructpe
1012 O6GbEM OCHOBHOrO NpoayKTa Ul EU ¢ anpecom 2164 float32
3a4aloTcs B peructpe
1014 YpoBeHb pasgena cpea h2 Eh ¢ agpecom 2160 float32
. - 3ajalTcs B perncrpe
1018 Temnepatypa naposow ¢asbl CYI t Et ¢ anpecom 2162 float32
1020 Macca naposon asbl CYI G 3apaloTcs B pernctpe float32
1022 Macca xwugkon dasbl CYT G_ | EGcanpecom 2166 | f5a130
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MpogomxeHve Tabnuubl E.4

O6o0- Twun
Agpec OnwuncaHue napameTpa 3Haye- | EAVMHMLBI n3mepeHnii | aaH-
Hue HbIX
1032 O6BEM, NpuBEaEHHBIN Ut | 3@RaroTcs B peructpe |4 o
K CTaHOAPTHbIM YCIOBUSM EU c agpecom 2164
1034 M3mepeHHasi NnoTHOCTbL ri float32
n — 3ajaloTcs B perncrpe
1036 | MOTHOCTL, NpUBEAGHHASA K CTAHAAPTHBIM rt Er c anpecom 2168 | float3?2
YCNOBUAM
3ajaloTcs B peructpe
1038 | TemnepaTtypa npuv N3amMepeHNn NAOTHOCTH tr Et ¢ anpecom 2162 float32
. 3ajaloTcH B perncrpe
1040 OG6BbEM XMOKOCTM Noa pasgenom cpeq u2 EU ¢ anpecom 2164 float32
2000 HwxHASA KOHTpOnbHas h_ M float32
KanmbpoBoYHas TOYKa YPOBHS
2002 BepxHsas KOHTponbHas h™ M float32
KannmbpoBoYHas TOYKa YPOBHSI
2004 | nybuHa norpyxeHus nonnaska YPOBHS di M float32
2006 OTcTyn oT gHa pe3epByapa do M float32
Cnocob pacyéta o6bEMa XMOKOCTU:
0 — no popMyne ans BepTUKanbHOro
pesepByapa;
1 — no dopmyne ansi ropu3oHTanNbHOro
LUMNMHOPUYECKOro pesepByapa C
2008 | nnockumun gHuWamm; Gr - float32
2 —no rpagyvpoBoYHON Tabnuue
pesepByapa;
3 — no opmMyne Ansi ropu3oHTanNbHOro
LUMNMHOPUYECKOro pe3epByapa C
ANNUNTUYECKUMW SHULLAMN
2010 BobicoTa (anameTp) pesepByapa H M float32
2012 O6bEM pesepByapa U m° float32
2014 KonnyecTBo ToYeK B rpagyMpOBOYHON _ wTyK float32
Tabnuue
2018 | HwkHAS KOHTPONbHAs TOYKA MNAOTHOCTU r_ kr/m® float32
2020 | BepxHAsA KOHTPONbHAsA TOYKa NNIOTHOCTU r kr/m® float32
2022 | KoathduLmeHT 06bEMHOTO paclUMpeHust Lo 10°%rC float32
2024 WcxoaHas nnoTHOCTb ro kr/m® float32
2026 TemnepaTypa, cooTBETCTBYIOWAS to oC float3?
WCXOAHOW NIOTHOCTU
2028 Inybura norpyxenis d2 M float32
nonnaeka pasgena cpes
2030 Maccosas fons nponaHa Pr % float32
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MpogomxeHve Tabnuubl E.4

O6o- Twun
Appec Onwncanune napameTpa 3Have- | EaMHunubl namepennii | pas-
Hue HbIX
2036 HwxHWI nopor KOppeKTHOro d3 _ float32
N3MEepEHUS NNIOTHOCTK
2038 Mopor o6HyneHns nokasaHui d6 " float32
YPOBHS pasgena cpej
2040 Mopor 06HyneHus NokasaHuin YpoBHSI d7 M float32
2042 Pa3HOCTb BbICOT YyCTaHOBKM MarH1ToB ds " float32
MonnaBKOB YPOBHSA M pa3gena cpes
2050 MaccoBas gonsa 6ytaHa Pb % float32
2052 BepxHui nopor KOppekTHOro d9 _ float32
N3MepeHUsi NIIOTHOCTK
2054 MaccoBas gons nsobytaHa Pi % float32
2056 OTHocuTenbHas _TorpeLHocTs 5G % float32
N3MepeHUIn Macchbl
Mpeaensl fonyckaeMon OTHOCUMTENBHON
2060 | nOrpeLHOCTU U3MEPEHMI BMECTUMOCTM ot % float32
pesepByapa
2062 TemnepaTypa cTaHAapTHbIX YCNoBUI tS °C float32
CkopocTb nepefayn AaHHbIX
no nHtepdency RS-485:
0 — 1200 6ut/c; 5 —19200 6ut/c;
2064 |1 — 2400 6uT/C; 6 — 38400 6uT/C; rS - float32
2 — 4800 6ur/c; 7 — 56000 6uT/c;
3 - 9600 6ur/c; 8 — 57600 6uT/c;
4 — 14400 6ut/c; 9 — 115200 6ut/c
Pexum KOHTpons YETHOCTU 1
KONMYECTBO CTOMOBbLIX OUT:
0 — ans paboTbl 6e3 KOHTPONSA YETHOCTU
€ ogHVM cTonoBbiM 6uTom (8N1);
1 — gna pabotbl 6€3 KOHTpPONsA YETHOCTM
2066 | c nsymsi cTonosbIMM BuTamm (8N2); rP - float32
2 — pgna paboTbl C MpoOBEpPKOM Ha
HEYETHOCTb C OOHWM CTOMOBbIM GUTOM
(801);
3 — anst paboTbl C NPOBEPKOW Ha YETHOCTb
€ ofHVMM cTonoBbIM 6uTom (8E1)
2068 | Agpec npeobpasoBaTens B cetv Modbus AA - float32
2086 MocTosiHHas BPeMeHM aemndupoBaHus dt c float3?
N3MepEHUA YPOBHS
i . o 3aJaloTcs B perncrpe
2090 O6bEM, NpuBeaeHHbIN K 15 °C UF EU ¢ agpecom 2164 float32
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MpogomxeHve Tabnuubl E.4

0O60- EqvHmLbI Tvn
Agpec OnwucaHue napameTpa 3Have- MaMEpEHMii naH-
HVe HbIX
3aalTca B
2092 MnoTHocTb, NpuBeaeHHas k 15 °C rF peructpe Er ¢ | float32
agpecom 2168
2096 [nuHa 3BykonpoBoaa TekyLiasi Lc M float32
2098 OTHOCUTENBHOE OTKIMOHEHMNE 3 % float3?
AONVHBI 3BYKONpPOBOAa
2120 MonpaBka N3MepeHnii YpoBHSI dh M float32
2130 Appec onpalumBaemMoro npeobpasosarens SA _ float3?
Aasnexus naveputensHoro CEHC M4
2148 [MonpaBka namepeHuin NNOTHOCTH dr Kkr/m® float32
2154 KoHTponupyemas cpepa cE - float32
2156 TemnepaTypHbI KO3PULNEHT NUHENHOTO ct x10° 1/°C | float32

pacLuMpeHus MaTepuarna CTeHkM pesepeyapa

EavHuubl nsmepeHus npu otobpaxkeHun ypoBHS:
2160 |9 — ana oTobpaxeHus B MeTpax; Eh - Int16
8 — ansa otobpaxeHnsa B MunnammeTpax

EavHuubl namepenns npu
2162 oToOpaxeHnn TemnepaTypsi: Et - Int16
24 — onsa otobpaxeHus B rpagycax Lienbcus

EavHuubl nsmeperus npu otobpaxxeHumn obbema:
41 — ansa otobpaxeHusi B MeTpax B Kybe;

40 — gnsa oTobGpaXeHus B NUTpax;

39 — ans otobpaxeHus B gekanutpax

2164 EU - Int16

EQunHMLbLI namepeHus npu otobpaxeHun Mmaccehbi:
2166 |55 — anst oTobpaxkeHnsi B TOHHaX; EG - Int16
56 — ans otobpaxkeHus B Kunorpammax

EanHnupel nsmepeHus npm
0TOBGpaXKEeHUN NNOTHOCTK:
72 — Ans oToBpaxeHUs! B rpammax Ha CaHTUMETP

2168 |B kybe; Er - Int16
73 — pnsa oTobpaxeHust B KunorpaMMax Ha mMeTp
B Ky0e;
74 — pns oTobpaXkeHnst B TOHHAX Ha MeTp B Kybe
2298 CTrapLume paspsgbl 3aBOACKOro Homepa S1 - Int16
2300 Mnaglne paspsgbl 3aBoA4CKOro HoMmepa S1 — Int16
2312 MocTosiHHasn BpeMeHN aemndupoBaHus dd c float32
N3MEPEHUI MNOTHOCTM
2386 KannbpoBo4Hbiil napameTp, C1 - float32

COOTBETCTBYHOLMMI h_
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MpogomxeHve Tabnuubl E.4

0O60- EqvHmLbI Tun
Appec Onwncaxue napameTpa 3Have- MaMEpEHMii haH-
HVe HbIX
2388 KannbposoyHbIn napameTp, Cc2 - float32
COOTBETCTBYIOLWMI h
2392 | KoHTporibHOE paccTosiHne, cooTBeTcTBywowee r_ | d4 - float32
2394 | KoHTposibHOe paccTosiHue, cooTeeTcTytoweer | d5 - float32
2414 Konnyectso faTunkoB TemnepaTypbl - LWITYK float32
2416 Kopa owmnbkm npeobpasosatens Er - intl6
2418 Appec npeobpasosaTens B nuHun CEHC Ad - int16
2420 (orTpOneph MpooBpasoRaTens P - | inus
2426 Maponb agMuHUCTpaTOpa P1 - float32
2438 Bpemsi 3agepkm peakummn Ha oLmoKy F c float32
2500 | BbicoTa ycTtaHoBKM 1-0ro gatymka Temnepatypbl | 1.ht M float32
2502 | BbicoTa ycTaHoBKM 2-0r0 gatyuka Temnepatypbl | 2.ht M float32
2504 | BbicoTa ycTaHoBKkM 3-0ro gatuuka Temnepatypbl | 3.ht M float32
2506 | BbicoTa ycTaHoBKkM 4-0ro gatuuka Temnepatypbl | 4.ht M float32
2508 | BbicoTa ycTaHoBKkM 5-0ro gatuuka Temnepatypbl | 5.ht M float32
2510 | BbicoTa ycTaHoBKM 6-0r0 faTtynka Temnepatypbl | 6.ht M float32
2512 | BbicoTa ycTaHOBKM 7-0ro fatyuka temnepartypbl | 7.ht M float32
2514 | BbicoTa ycTaHOBKM 8-0ro gatynka temnepatypbl | 8.ht M float32
2600 Temnepatypa 1-0ro gaTynka TemnepaTtypbl 1.°C °C float32
2602 Temnepatypa 2-0ro gaTyuka TemnepaTtypbl 2.°C °C float32
2604 Temnepatypa 3-0ro gatymka Temneparypbl 3.cC °C float32
2606 Temnepatypa 4-0ro gatymka Temneparypbl 4.°C °C float32
2608 TemnepaTypa 5-0ro gatymka Temneparypbl 5.°C °C float32
2610 Temnepatypa 6-0ro gaTynka TemnepaTtypbl 6.°C °C float32
2612 Temnepatypa 7-0ro gaTynka TeMmnepaTypbl 7.°C °C float32
2614 Temnepatypa 8-0ro gaTynka TemnepaTtypbl 8.°C °C float32
2700 MnoTHocTb Ans 1-oro gatynka TemnepaTypbl 1r float32
2702 MnoTHoCTb ANst 2-0ro gatyuka TemnepaTypsbl 2.r float32
2704 MnoTHOCTL AN 3-0ro gaTynka TemnepaTypbl 3r float32
2706 | [noTHocTb ANs 4-0ro JaTunka TemnepaTtypbl 4.r 38AaATCA B | f55132
peructpe Er c
2708 [noTHOCTbL Ana 5-0ro gatyuka TemnepaTtypbl 5.r aapecom 2168 float32
2710 MnoTHocTb Ans 6-oro gatynka TemnepaTypbl 6.r float32
2712 [MnoTHoCTb Ans 7-oro gatynka TemnepaTypbl 7.r float32
2714 MnoTHocTb Ans 8-oro gatynka TemnepaTypbl 8.r float32
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MpogomxeHve Tabnuubl E.4

O6o- Twun
Agpec OnwucaHue napameTpa 3Have- EpuHuel naH-
n3mepeHuin
HVe HbIX
Beopg komaHg ynpaeneHus. 3anuck 3HadeHunst N
3arnyckaeT BbIMOJIHEHNE KOMaHabl ¢ Homepom N.
Mpu yTeHnn Bo3BpaLLaeTcs pe3ynbTart
BbIMONTHEHUS] KOMaHAb!:
3000 |0 — oTkas B BbINOSIHEHUY; - - int16
85 — ngeT BbIMOSHEHUE;
90 — BbIMOSMHEHO;
99 — KoMaHAbl He BbIMOSTHANUCL C MOMEHTa
BKIMOYeHUs npeobpasoarens
3002 MapameTp kOMaHabl ynipaBneHns - - float32
4000 Pernctp otobpaxeHns Ne1 - - -
*%k%k *%k% —_ —_ —_
4124 Peructp otobpaxeHust Ne125 - - -
5000 Appec ans pernctpa otobpaxeHusa Ne1i - - intl6
*k%k *k% — — |nt16
5124 Appec ans pernctpa otobpaxeHus Nel25 - - intl6
32768 | KonuuyecTBo TOYeEK B rpagyupoBOYHON Tabnvue - LITYK float32
32770 HavanbHas BbicOTa rpagynpoBKu - M float32
32772 LLar rpagyvpoBKn NO YPOBHIO - M float32
32774 BeicoTa (anameTp) pesepsyapa - M float32
32776 O6bEM pesepByapa - m° float32
32778 O6BbEM B 1-4 TOUKE rpagyupoBKU - m° float32
32780 O6bEM BO 2-11 TOUKE rpaayMpoBKM - m° float32
ok ok - N float32
38778 O61bEém B 3001-11 TOUKe rpagyvpOBKU - M float32

paGOTbI Nno KaHany CBA3MN,

E.2 YcTtaHOBKa napameTpoOB HacTPOWKM CBsA3U No uHTepdency RS-485

Mepen BkntoyeHneMm npeobpasoBatenss B ceTb Modbus, Onsi ero KoppekTHow

HaCTPOWKKN CBA3U NO UHTepderncy RS-485:

— CKOPOCTb Nnepefayn JaHHbIX S;

— PEeXUM KOHTpONA YETHOCTU N KONMNYECTBO CTOMOBLIX OUTOB IP;

— agpec npeobpasoBaTtens B cetn Modbus AA.

M3HavanbHble (3aBOACKME) HACTPOWKM Npeobpa3oBaTens:

— CKOPOCTb nepefayn aaHHbix 19200 6uTt/c;

— pexum paboTbl 6€3 KOHTPONA YETHOCTU C OOHUM CTOMoBbIM 6uTOoM (8N1);

— agpec B cetn Modbus 1.

Heobxoammo 336narospemeHHo YCTaHOBUTb NapamMeTpbl

CkopoCTb nepefayn JaHHbIX U PEXWUM KOHTPONs YETHOCTM Yy npeobpasoBatens
JOMKHbI ObiTb BbICTaBIEHb! TAKUMU XKe, Kak U B kKaHane CBs3u, B KOTOPOM npejrnonaraeTcst
ucnonb3oBaTe npeobpasoBatenb. Agpec npeobpasoBaTens B cetv Modbus BbiGupaeTcs
U3 Yyucna He 3aHsTbIX aapecoB, MpY 3TOM OH [OMKEH OTBeYaTb TpeboBaHWsIM npoTokona
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Modbus, To ecTb nexatb B AnanasoHe ot 1 o 247.

YcTaHoBKa napameTpa S oOcyllecTBMAsieTCs 3anuncbld 3HadYeHus napameTpa B
pernctp ¢ agpecom 36 ansa Tvna AaHHbIX intl6 unu ¢ agpecom 2064 ansa Tuna AaHHbIX
float32.

YctaHoBka napameTtpa rP ocyuwectBnseTca 3anucblo 3HaYeHus napameTtpa B
pernctp ¢ agpecom 37 ansa Tvna AaHHbIX intl6 unu ¢ agpecom 2066 ansa Tvna AaHHbIX
float32.

YctaHoBka napameTpa AA OCyLLIECTBNAETCA 3anucbid 3HadYeHUs napameTpa B
pernctp ¢ agpecom 35 anga Tvna AaHHbIX iNtl6 unu ¢ agpecom 2068 anga Tvna AaHHbIX
float32.

MpumeyvaHus

1 Mapa peructpos rS ¢ agpecamn 36 n 2064, napa pernctpos rP ¢ agpecamu 37 u
2066 n napa pernctpoB AA ¢ agpecamu 35 n 2068 B3aMMOCBSA3aHbl, UBMEHEHUE 3HAYEHUS
O[IHOrO U3 PErncTpoB B Nape NpuMBEAET K COOTBETCTBYIOLLEMY U3MEHEHUIO 3HAYeHUs ApY-
roro.

2 V/IlameHeHne napameTpoB BO3MOXHO TOMbKO Mpu nepexoge kK pabote C ypoBHEM
JocTyna agMUHUCTPATOP W OTKMOYEHHOW OnOKMPOBKE W3MEHEHWA HaCTPOEYHbIX
napameTpos (cMm. E.13, E.14).

YcTaHoBUTbL NapamMeTpbl HACTPOWKN CBA3W No nHTepdericy RS-485 Bo3aMOXHO 1 no
uucpoBomy Bbixogy ¢ npoTokoniom CEHC B cooTBeTCTBMM C NnpunoxeHnem L.

E.3 CuuTbiBaHUe NapamMeTPOB KOHTPONUpyemoi cpeabl

CunTblBaHME NapamMeTpoB KOHTPONMPYEMOW Cpedbl OCYLECTBASETCH C MOMOLLbO
KOMaHf, yYTeHus pernctpoB (cm. E.1). MNapameTpbl KOHTPONMPYEMOW CpeAbl, €AVHULIbI UX
M3MepeHus, agpeca COOTBETCTBYHOLLMX UM PErMCTPOB U TUMbl OAHHbIX NPUBEAEHbI B Tab-
nuue E.5.

Tabnuua E.5
O603Ha- HanmeHoBaHue EanHnubl Anpec Twvin
yeHune N3MepEHUN OaHHbIX
MM 1 int16
h YpoBeHb XMOKoCTn 3agatotca B pernctpe | 1000 | float32
Eh c agpecom 2160
t° Temneparypa XuakocTu 3anar0T%9(|) %3 c;)C;FVICTpe 10202 fllcr)];:fz
unu xumakon gasol CYI Et ¢ agpecom 2162
% MpoueHTHOE 3anonHeHne o6bEMa 0,01 % 3 intl6
pesepByapa % 1004 | float32
10 am® 4 int16
U O6BEM XMAOKOCTU 3apatoTca B peructpe | 1006 | float32
EU c agpecom 2164
10 kr 5 int16
G Macca npoaykta 3agatotcs B peructpe | 1008 | float32
EG c agpecom 2166
r MnoTHOCTb 0,1 kr/m® 6 int16
3apatoTca B peructpe | 1010 | float32
Er c agpecom 2168
10 om° 7 int16
Ul OGBbEM OCHOBHOIO NpoayKTa 3apatoTca B peructpe | 1012 | float32
EU c agpecom 2164
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MpogomxeHve Tabnuubl E.5

O60o3Ha- HanmeHoBaHune EpnHnubl Anpec Twvin
yeHune N3MEpEHUN OaHHbIX
MM 8 intl6
h2 YpoBeHb pasaena cpeg 3afgatotca B pernctpe | 1014 | float32
Eh c agpecom 2160
0,01°C 10 intl6
[ TemnepaTypa napoBon asbl 3apatoTcs B peructpe | 1018 | float32
Et c agpecom 2162
10 kr 11 intlé
G~ Macca naposow tasbl CYI 3apatotca B pernctpe | 1020 | float32
EG c agpecom 2166
10 kr 12 int16
G_ Macca xwuakow dasbl CYI 3apatoTcs B pernctpe | 1022 | float32
EG c agpecom 2166

10 gm° 17 int16

O6bEéM, NpMBEAEHHbIN K

ut CTaHAapTHbIM YCMOBUAM 3268(;0;;: :cgfnrg%ete 1032 | float32
0,1 kr/m® 18 int16
ri M3amepeHHas nnoTHOCTb 3apatoTcs B pernctpe | 1034 | float32
Er c agpecom 2168
[1noTHOCTL, NpMBeaEHHANA K 0.1 kr/w’ 19 int16
rt CTaHAapTHbIM YCINOBUSIM 32‘?12?3;2)33%26 1036 | float32
Temnepatypa npu uamMepeHun 0,01°C 20 int16
tr patypa b P 3apgatotcs B peructpe | 2038 | float32
NOTHOCTU
Et c agpecom 2162
OGBLEM XMnaKocTn 10 aw” 21 int16
u2 A 3agatotca B pernctpe | 1040 | float32

M0A pasfenom cpea EU c agpecom 2164

HacTtponka egnHuL namepeHus ypoBHsa h n ypoBHsa pasgena cpeg h2 ocywecTtsns-
eTcsa 3anucbto B peructp Eh ¢ agpecom 2160 (Tvn AaHHbIX int16) 3HaveHus:
— 9 aAnst oToBpaxeHnsi ypoBHEN KOHTPONMMPYEMON cpeabl B MeTpax;
— 8 ans oTobpaxeHns ypoBHEW KOHTPONMMPYEMON Cpebl B MUMNMMETpax.
HacTpoiika eguH1L, M3mMepeHns TemnepaTtypbl XUAKOCTM Uiu xugkon dasel CYT t°,
Temnepatypbl NapoBow asbl I~ 1 TemnepaTtypbl NpyU U3IMEPEHNM MIIOTHOCTYU tr OCYyLLECTB-
nseTcs 3anucbio B pernctp Et ¢ agpecom 2162 (Tun gaHHbIX int16) 3HavyeHns:
— 24 ansa otobpaxeHnsa TemnepaTyp KOHTPONMPYyeMON cpefbl B rpagycax Lienbcus.
HacTpoiika eguHuL, namepeHus o6bEMa xuakocTn U, o6bEMa OCHOBHOIO NpoaykTa
U1, ob6bEéma xuakocTu nog pasgenom cped U2 n o6béma, NpuBeAEHHOIO K CTaHOAPTHbLIM
ycnosuamMm, Ut ocylwecTtBnsieTca 3anucbto B pernctp EU ¢ agpecom 2164 (Tun gaHHbIX
int16) 3HayeHns:
— 41 ansa otobpaxeHnss 06BLEMOB KOHTPONMPYEMOW cpeabl B MeTpax B Kybe;
— 40 ansa otobpaxeHuss 06LEMOB KOHTPONMPYEMOW cpeabl B NUTpax;
— 39 ansa otobpaxeHnst 06BLEMOB KOHTPONMPYEMOW Cpeabl B AEKANUTPaX.
HacTtpoiika egmHul nsamepenns Maccbl npogykta G, maccbl xxugkon ¢asel CYI G_nu
macchl naposor a3l CYIN G~ ocyllecTBnsieTcs 3anucbio B pernctp EG ¢ agpecom 2166
(TN gaHHbIX iNtl6) 3HaYeHwus:
— 55 ans otobpaxeHust Macc KOHTPONUPYEMOW cpefbl B TOHHAX;
— 56 ans otobpaxeHns Macc KOHTPONMPYEeMOW cpeabl B KUorpaMmmax.
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Hactpoiika eauHWy w3mepeHust MNMAOTHOCTM I, MIOTHOCTW, MPUBEAEHHOW K
cTaHOapTHBLIM YCINOBUSAM, It U M3MEePEeHHOW MITOTHOCTU i OCYLLEeCTBSIETCS 3anucbio B pe-
rmcTp Er c agpecom 2168 (Tun AaHHbIX intl6) 3HayeHus:

— 72 pns otobpaxeHnsa NNOTHOCTEW KOHTPONMPYEMOW Cpefbl B rpaMmmMax Ha CaHTu-
MeTp B Kybe;

— 73 ana otobpaxeHns NNOTHOCTEN KOHTPONMPYEMOW cCpefbl B KUorpaMmax Ha
MeTp B Kybe;

— 74 ansa oTobpaxeHuns NNOTHOCTEW KOHTPONMMPYEeMON cpefbl B TOHHax Ha MeTp B
Kybe.

MpumeyvaHus

1 V3ameHeHne eguHnL U3MEepEeHUn BO3MOXHO TONbKO Mpu nepexoge k paborte ¢
YPOBHEM O0CTyNa afMUHUCTPATOP M OTKIMIOYEHHON GIOKMPOBKE U3MEHEHUIN HACTPOEYHbIX
napameTpos (cM. E.13, E.14).

2 HactpoWka eavHuL, usMepeHun npu oTobpaxkeHny napameTpoB BO3MOXHa U Mo
undposomy Beixogy ¢ npotokoniom CEHC B cooTBeTCTBMM € NpunoxeHnem M.

E.4 HacTpoiika OCHOBHbIX NapameTpoB npeo6pasoBaTtens

Mpeobpa3oBaTenb OCYLLECTBASET U3MEPEHME OT HWXKHEW TOPLIEBOW MOBEPXHOCTU
HanpaBnALWen 40 HUKHEN TOPLIEBOM NOBEPXHOCTM nonnaska. [puBeaeHne naMmepeHun K
pearnbHbIM YCMOBMAM 3KCMyaTauumn OCyLLECTBNAETCS YCTaHOBKON COOTBETCTBYIOLLUMX 3Ha-
YeHui napameTpos dO, d1 n d2.

MapameTp dO yunTbiBaeT OTCTYN OT AHa pe3epByapa. OTO pacCTosHNE B MeTpax oT
AHa pesepByapa [0 HWKHeW TOpLEeBON NOBEPXHOCTW HanpasnsoLen (CM. pucyHok 1).

MpumeyaHne — [OHOM pesepByapa MOXET ObiTb MPUHAT YCMOBHbIA YPOBEHb,
COOTBETCTBYIOLLUUIA HYNEBOMY OOBEMY.

BenvunHa oTcTyna MoxeT OblTb Kak MOMOXWTENbHOW, KOrda BbllleykaszaHHas
NMOBEPXHOCTb HAaxoOUTCSl Bbllle [Ha pesepByapa, Tak W OTpuuaTenbHoOW, Korga
BbllLeyKa3aHHasi MOBEPXHOCTb HaxoAWTCA HwxkKe [AHa pe3epByapa. [lpu Bbinycke
npeobpasoBaTtens ¢ NpoM3BOACTBAa BENMUYMHA OTCTyNa OT AHa pe3epByapa No yMONYaHuio
yCcTaHaBnuBaeTca pasBHou Hymw. OTCTyn OT AHa pesepByapa B YCMOBMSAX SKCNiyaTauuu
onpepenseTcsa npu yctaHoBke npeobpasoBaTtens. 3anucb u cuutbiBaHve napametpa dO
ocyulecTBnseTcs B pernctpe ¢ agpecom 2006 (Tvn gaHHbIx float32).

MapameTp d1 yuuTbiBaeT rnyouMHY MOrpyXeHWs nonnaeka ypoBHSA. [nybuHa
Nnorpy>eHusi NonnaBka yCTaHaBNMBAETCH B 3aBMCMMOCTM OT TUMNa KOHTPONMpyeMon cpeapl
(MMOTHOCTM  XWAOKOCTM) B COOTBETCTBMM C npunoxeHnem [ wnu  onpegensietcs
akcnepumeHTaneHo. MnybuHa norpyxeHns BBOAMTCS B MeTpax (M). 3anucb u cynTbiBaHWe
napameTpa d1 ocyuliecTBnsieTcs B peructpe ¢ agpecom 2004 (tun aaHHbix float32).

MapameTp d2 yuntbiBaeT rnyOGuHY NOrpy>xeHnst nonnaeka pasgena cpef. [nybvHa
Norpy>eHus MonnaBka pasgena cpej YCTaHaBNMBaeTCd B 3aBUCMMOCTM  OT  Tuna
KOHTpOnupyemMon cpefpl (MAOTHOCTM XUOKOCTW) B COOTBETCTBUM C npunoxeHwem [ unu
onpepenseTcsa aKcnepMMeHTansHo. FnybuHa norpyxeHns BBogutcst B MeTpax (M). 3anucb
M cunTbiBaHWe napameTpa d2 ocyliecTBnsieTcs B peructpe ¢ agpecom 2028 (Tun gaHHbIX
float32).

MpumeyaHne — lMpu oTcyTcTBUM y npeobpas3oBaTens nonnaeka pasgena cpen
napameTp d2 ycTaHaBnNMBaETCA PaBHbIM HYJTHO.

M3-3a Hanuuus HWXKHeW HeM3MepsieMOW 30HbI MPK AKCNIyaTauum MOXET BO3HUKHYTb
HeobxoaAnMOCTb OBHYNMEHMS NoKa3aHui YPOBHS, YPOBHS pa3gena cpef U COOTBETCTBEHHO
MX MPOU3BOAHBIX: 0ObEMA, Macchbl MPU YMEHBLUEHUM YPOBHSI HUXE MOPOrOBOro 3HaYEHUS.
[ns aToro npegycMoTpeHbl NapameTpbl: d6 — nopor oOHyNeHWst ypoBHS pasgena cpep,
d7 — nopor o6HyneHusi ypoBHsi. [pyu 3TOM MnokasaHusi ypoBHeEN OyayT OGHynsATbCS npu
MOHWXKEHUN HWKE 3adaHHbIX MOPOroB, a MEepeKkrloYeHne C HYNMEBOrO Ha HEeHyrneBoe
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nokasaHue OyaoeT NPOMCXOA4MTb NPY NPEBbLILEHUM YPOBHSMU 3afaHHbIX noporoB 6Gonee
4YeM Ha 2 MMm. Moporu oGHYNEeHUs1 YPOBHSI, YPOBHS pasfena cpef BBOASATCS B MeTpax (M).
3annch 1 cunTbiBaHWe napameTtpa d6 ocywiecTBnseTca B pernctpe ¢ agpecom 2038 (tun
AanHbix float32). 3anuck n cuutbiBaHWe napameTtpa d7 ocyllecTBnsieTCA B perncrpe c
agpecom 2040 (Tun gaHHbix float32).

OnpepeneHue  napameTpoB pesepByapa  OCYLUECTBNSAETCA  YCTAHOBKOW
COOTBETCTBYOLUMNX 3Ha4YeHu napameTpos Gr, H n U.

C nomouwibto napameTtpa Gr ocyulectensieTcs Bblbop cnocoba pacyeta obbéEMa.
MapameTp Gr MOXeT NpUHMMaThL crneayoLmne 3Ha4YeHns:

0 — pacyéT no hopmMyne Ans BepTUKanbHOro pesepsyapa;

1 — pac4ét no cdopmyne AN roOpM3OHTaNbLHOIO LMUNMHOPUYECKOrO pe3epByapa C
NMOCKUMW SHULLAMUA;

2 — pacyéT no rpagyvpoBoYHON Tabnuue pesepByapa;

3 — pac4éT no chopmyne Ans ropM3oHTanNbLHOIO LUUNMHOPUYECKOrO pe3epByapa C
ANNUNTUYECKMMU OHULLAMW.

3anucb n cuuTbiBaHe napameTpa Gr ocyLlecTBnsieTcs B peructpe ¢ agpecom 2008
(Tvn paHHbIX float32).

MpumeyaHve — pagynpoBoYHasi Tabnuua pesepByapa pacCunTbiBAeTCsl U BBOAUT-
cs1 B NnaMsTb Npeobpa3oBaTens C UCMOoNb30BaHMEM NporpamMmbl «pagyvpoBkay.

Mapametp H cooTBeTcTBYeT BbicOTE pe3epByapa. [Ong ropusoHTasnbHbIX
LUNVHOPUYECKUX pe3epByapoB BbiCOTA COOTBETCTBYET AMameTpy pe3epByapa. BeicoTa
BBOAWTCS MO JaHHbIM Ha pe3epByap B mMeTpax (M). 3anucb n cuutbiBaHve napameTtpa H
ocyuecTenseTcs B peructpe ¢ agpecom 2010 (Tvn gaHHbix float32).

MapameTp U COOTBeTCTByeT 06bEMy pesepByapa. O6GbEM BBOAUTCS MO AaHHBIM Ha
pesepByap B MeTpax B kybe (M ). 3anucb n cunTbiBaHWe napameTpa U ocyliecTBnsaeTcs B
perucTpe ¢ agpecom 2012 (Tvn gaHHbIx float32).

MpumevaHns

1 BbicoTa pe3epByapa COOTBETCTBYET M3MEPEHHOMY YPOBHIO, MPU KOTOPOM OOBLEM
KOHTPONUPYEMOWN XUOKOCTW paBeH 06bEMY pe3epByapa.

2 lMpu onpegeneHnn obbEMa XMAOKOCTM NO rpagyMpoBOYHOW Tabnuue BbicoTa U
06bEM pesepByapa aBTOMaTUYECKN YCTaHABMBAKOTCA B COOTBETCTBUM C rPafyMpOBOYHON
Tabnuuen.

MapameTp 8t cooTBeTCTBYeT npegenam  OOMyckaeMonW  OTHOCUTENbHON
NOrpeLHoOCT M3MEPEHU BMECTMMOCTWM pe3epByapa (OTHOCUTENBHOW MOrpeLUHOCTM
COCTaBIieHVs rpagynpoBoYHOM Tabnuubl pesepByapa), BBoauTca B npoueHTax (%). 3anmcb
M cuMTbiBaHWE napameTpa 8t ocylecTBnseTcs B pernctpe ¢ agpecom 2060 (Tvn gaHHbIX
float32).

MapameTp ct cooTBeTCTBYeT TemnepaTtypHOMy KO3(pPUUNEHTY FNMHEAHOro
pacluMpeHns matepuana CTeHKU pe3epByapa, BBOOUTCS B MUIIMOHHBLIX JOMSX Ha rpagyc
Llensbcusa (x10'6 1/°C). Mpwu BbINYCKE NpeobpasoBaTens ¢ NPON3BOACTBA YCTaHABMBAETCS
paBHbiM 12,5 (gna ctanu). 3anucb M cuMTbiBaHWe napameTpa ct ocyllecTenseTcs B
pernctpe ¢ agpecom 2156 (Tvn gaHHbIx float32).

MapameTp dr cooTBeTCTBYET NONpaBke U3MepeHUin NNOTHOCTU. [laHHbIN napameTp
nosBonsieT npu HeobXxoAUMOCTM CKOPPEKTMPOBaTb 3Ha4YeHUe U3MEPEHHOW MIOTHOCTU Ha
BENUYMHY NONPaBky. MonpaBka n3mepeHuii NNOTHOCTM BBOAWTCS B KMIOrpaMmax Ha mMeTp
KyOuieckun (KI'/M ). 3anucb u cunTbiBaHMEe napameTpa dr OCyLLeCTBNSETCA B Perncrpe ¢
agpecoMm 2148 (Tun gaHHbix float32).

MapameTp dh cooTBeTCcTBYeT nonpaBke U3MepeHWn ypoBHA. [daHHbIi napameTp
Nno3BonsieT nNpu HeobXO4MMOCTM CKOPPEKTUPOBATL 3HAYEHUE U3MEPEHHOTO YPOBHSI Ha Be-
nNuunHy nonpasku. [lonpaBka M3MepeHUIn YpoBHA BBOAUTCHA B MeTpax (M). 3anucb u
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cunTbiBaHWe napameTtpa dh ocylectBnseTca B pernctpe ¢ agpecom 2120 (TUn AaHHbIX
float32).

MapameTp dt ucnonb3yeTcsa AnNs yCTaHOBKM NOCTOSIHHOM BpeMeHu AeMndupoBaHus
M3MepeHUn ypoBHSA. [na BKMOYeHUs OYHKUUN AeMndupoBaHns (yCpeaHeHNs) nokasaHum
M3MEPEHUN YPOBHS HeobXoAMMO BBECTU MOCTOSIHHOW BpeMeHu AemndupoBaHusa dt
3HaveHune B guanasoHe oT 5 Ao 120 ¢, a Ana oTknoveHns — aHadveHne 0. Mpu Bbinycke 13
npounssoacTea dt yctaHasnmeaeTcs paBHon O c. [locTosHHas BpemeHn aemnduposaHus
M3MEpEHUN YPOBHA BBOAUTCA B CekyHAaax (c). 3anuMcb M cuuTbiBaHWe napameTtpa dt
ocylecTenseTcs B peructpe ¢ agpecom 2086 (Tvn gaHHbIx float32).

Mapametrp dd wucnomnb3yeTcs  ANA  YCTAHOBKM  MOCTOSIHHOW  BpeMEHMU
OeMnupoBaHnss U3MepPEeHU MNOTHOCTU. [na BKAKYEHUa QyHKUMKM gemMndupoBaHus
(ycpegHeHusi) MoOKasaHW WM3MEepeHUW MMOTHOCTM HeobXOAMMO BBECTUM MNOCTOSIHHOM
BpemeHu gemnduposannsa dd 3HaveHne B AnanasoHe ot 10 go 720 ¢, a ANs OTKIOYeHNS
— 3Ha4veHue 0. Mpu BbINycke 13 npounssoactea dd yctaHaBnmBaeTcs paBHon 10 c. MocTo-
SAHHasA BPeMeHu AeMndupoBaHns n3mMepeHuin NNOTHOCTN BBOAUTCS B CekyHaax (c). 3anucb
M cunTbiBaHWe napameTpa dd ocywiecTBnseTcs B perncrtpe ¢ agpecom 2312 (Tun gaHHbIX
float32).

Mpu BbIGOPE NOCTOSAHHBLIX BPEMEHN AeMNUPOBaHNS HEOOXOAMMO y4nTbiBaTb, YTO
npu U3MeHeHnn YPOBHS (MMOTHOCTU) KOHTPONMPYEMOW Cpedbl COOTBETCTBYIOLLME MOoKa3a-
HUA ypPOBHS (MMIOTHOCTU) NpeobpasoBaTens YCTAHOBATCS B TEYEHWM MHTepBana BpeMeHu
paBHOrO NSATUKPATHOMY 3HAYEHWIO MOCTOSIHHOW BPeMeHu AeMndupoBaHUs U3MepeHun
YpPOBHS (MNOTHOCTN).

MapameTp F wncnonb3dyeTca ANs YCTAHOBKA BPEMEHW 3afepXKu peakuum Ha
owmnbKy. Bpems 3agepxkum peakumm Ha owwunbky onpegenser BpeMs, MO UCTEYEHWUU
KOTOPOro MpW HanmuMuun nocTosiHHOM owwnbkn B pabote npeobpas3oBatens BblgaeTcs
COOTBETCTBYIOLNI CMrHan owmnbkn. 3agepxka MOXET MCMONb30BaTbCA B KAYECTBE 3aLUThI
OT KpaTKOBPEMEHHbIX OLIMBOK, KOTOpble MOFYT BO3HWKaTb B pesynbTaTe BO3[ENCTBUS
KPaTKOBPEMEHHbIX 3NEKTPOMAarHUTHbIX MOMEX, BHELUHWX MEXaHW4eCKUX BO3OENCTBUN.
Bpemsi 3agepxku peakumm Ha owuOKy BBOAMTCA B CeKyHAax (C), mMpu Bbinycke w3
npounsBoAcTBa ycTaHaBnuBaeTcs paBHom 60 c. 3anucb u cuuTbiBaHMe napametpa F
OCyLlecTBNseTCs B peructpe ¢ agpecom 2438 (Tvn gaHHbix float32).

MpumeyaHuns

1 N3ameHeHne napameTpoB BO3MOXHO TONbKO Npu nepexoae k pabote € ypoBHEM
JocTyna agMUHUCTPATOP W OTKMOYEHHOW OnOKMPOBKE W3MEHEHWA HaCTPOEYHbIX
napameTpoB (cMm. E.13, E.14).

HacTtpolika 0CHOBHbIX NapaMeTpoB npeobpasoBaTenst BO3MOXHAa U No LudpoBOMY
BbIxoay ¢ npoTtokoriom CEHC B cooTBeTCTBMU C npunoxeHnem [.

E.5 HacTtpoika napameTpoB pacyeTa NiIOTHOCTH

Mpeobpa3oBaTenb OCYLIECTBNSIET PacyYéT MMOTHOCTU XMOKOCTU I, COOTBETCTBYIO-
el TemnepaType XWAKOCTU t° B pe3epByape, NNOTHOCTU I't, NPUBEAEHHON K CTaHAaPTHLIM
YCIOBUSIM, COOTBETCTBYIOLIEN TemnepaType CTaHdapTHbIX ycroBuid tS, a Takke
MAOTHOCTEW, COOTBETCTBYIOLUMX TemrepaTtypaMm, W3MEPEHHbIM AaTyvMkaMu TemnepaTypbl
(cm. E.7).

Mpu Hanuuum nonnaeka MIIOTHOCTU Npeobpa3soBaTenb OCYLECTBASET pacyéThl Mo
M3MEpEHHON NMOTHOCTM i M TemnepaTtype Mpu M3MEepPeHWu MnoTHOCTM It, KkoTopas
onpenensieTcs No AaHHbIM GrvkanlImMx K Nonnaeky NNOTHOCTM AATYMKOB TEMMEPaTYphbI.

Mpu oTcyTCTBUM MonnaBka MIOTHOCTU NpeobpasoBaTerlb OCYLLECTBNSET pacyéThl
no 3aAaHHbIM MPU HacTpolike NpeoGpasoBaTens UCXOAHbIM JaHHbIM.
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MpeobpaszoBaTenb obecneymBaeT HECKONBKO crocoboB pacdéToB. Buibop cnocoba
pacuyéta onpefensieTcsl BapuaHTOM UCMONMHEHUss npeobpasoBaTtens (Hanuynem nonnaeka
NMOTHOCTKM) M 3HaYeHeM napameTpa cE «KoHTponvpyemas cpepa».

Mpu oTcyTcTBUM nonnaeka MNAOTHOCTU M 3Ha4YeHWM napameTtpa cE paBHom «O»
pacyéTbl OCYLECTBNSATCA [ONA NPOM3BOMIbHOM XWAKOCTU MO WCXOLHOW MNIIOTHOCTU
XWUOKOCTM ro, Temneparype to, COOTBETCTBYOLLEN NCXOAHOW NITOTHOCTU, U KOAPDULIMEHTY
06bEeMHOro pacLumpeHus xuakocTtu Lo.

Mpn oTcyTcTBUM nonnaeka MNAOTHOCTU W 3HavYeHWM napameTtpa cE pasHOM «1»
pacyéTbl OCcyLLeCcTBNAITCA AN HepTeNpoOAYKTOB B cooTBETCTBUM C AaHHbIMK TOCT 8.587
No WCXOAHOW MNMOTHOCTM HedpTenpoaykToB ro W Temnepatype to, COOTBETCTBYOLLEN
MCXOOHOW MITOTHOCTMW.

Mpu oTcyTcTBUM nonmnaeka MNAOTHOCTU M 3Ha4YeHWM napameTpa cE paBHoM «2»
pacuyétbl ocyuiecTtnstotca ansg CYI B coorBetcTtBMM ¢ gaHHbiMM [TOCT 28656 no
MaccoBbIM fonsam nponaHa Pr, 6ytaHa Pb n uzobytaHa Pi.

Mpn Hanmuumu nonnaeka NMOTHOCTM W 3HaYeHWM napameTpa CE paBHOM «O»
pacyéTbl OCYLLECTBMAOTCSA ANst NPOM3BOSIbHOWM XXMAKOCTU MO M3MEPEHHOW MMOTHOCTU fi,
TemnepaTtype npv M3MepeHun NAOoTHOCTU tr n koahdPUUMEHTY 06GBbEMHOro paclumpeHus
XnakocTtu Lo.

Mpu HanmuumMu nonnaeka MNMAOTHOCTUM W 3HayeHun napameTpa cE paBHoMm «1»
pacyéTbl OCYLLECTBMAKTCA Ans HedTenpoaykToB B COOTBETCTBMM C AaHHbiMu [OCT
8.587 no u3amepeHHOW NNOTHOCTM HedTENPOAYKTOB i W TemnepaTtype Mpu M3MepeHuu
NnoTHOCTU tr.

Mpu Hanmumumu nonnaeka NMOTHOCTUM W 3HadeHun napameTpa cE paBHOM «2»
pacyéTbl ocyuiectenaTca ana CYI B COOTBETCTBUM C AaHHbIMU, NPUBEAEHHBIMU B OOKY-
meHTe «AP| Manual of Petroleum Measurement Standards, Chapter 11, Section 2, Part 4 —
Temperature correction for the volume of NGL and LPG, Table 23E, 24E, 53E, 54E, 59E,
and 60E», N0 n3MepeHHON NAOTHOCTM I 1 TemnepaType Npu U3MepeHnn NNOTHOCTH tr.

3anuck 1 cuntbiBaHMe napameTpa CE ocywecTBnseTcs B pernctpe ¢ agpecom 2154
(Tvn paHHbIX float32).

KoachdpuumeHT 06bEMHOIO pacluMpeHus XMaKocTn Lo BBOANUTCA B ThICAYHbIX AOMAX
Ha rpagyc Lenbcus (xlO'3 1/°C). 3anncb u cumTbiBaHWe napameTpa Lo ocyuiecTBnsieTcs B
perucTpe c agpecom 2022 (Tvn gaHHbIx float32).

McxogHas NNOTHOCTL ro BBOAWUTCS B KMmorpaMmmax Ha meTp B kKybe (Kr/M3). 3anvcb n
cuuTbiBaHWE MapameTpa ro OocylecTBnseTca B pernctpe ¢ agpecom 2024 (Tvn gaHHbIX
float32).

TemnepaTypa to, COOTBETCTByOLAs UCXOOHOW MIOTHOCTW, BBOOWUTCA B rpagycax
Llenbcusa (°C). 3anuck n cuntbiBaHMe napameTpa to OCYLLECTBMSETCA B perncTpe ¢ agpe-
com 2026 (Tun gaHHbIX float32).

MaccoBble gonu nponaHa Pr, 6ytaHa Pb u n3obytaHa Pi BBOAATCS B npoLeHTax
(%). 3anucb 1 cunTbiBaHWe napameTpa Pr ocyuiectenseTca B peructpe ¢ agpecom 2030
(Tvn ganHbIX float32). 3anuck 1 cuntbiBaHe napameTpa Pb ocyllecTBnsieTcs B peructpe ¢
agpecom 2050 (Tvn gaHHbix float32). 3anuck 1 cuntbiBaHMe napameTpa Pi ocylectenseT-
cq B peructpe ¢ agpecom 2054 (tun aaHHbix float32).

TemnepaTypa cTaHOapTHbIX ycrnoBui tS, BBogutcs B rpagycax Lenscus (°C). 3a-
NUCb N CUMTbIBaHME NapameTpa tS ocyllecTBnsieTcs B perncrpe ¢ agpecom 2062 (tun
AaHHbIX float32).

[na pacyéta nnoTHoCTM, Macckl napoBol ¢asbl CYI npeobpasoBartento Heobxo-
OMMo 3HayeHue pdaeneHust CYI. 3To gaeneHue npeobpasoBaTenb MOXET MOMyyuTb Mo
nHuM cBsisau no npotokony CEHC ot npeobpasoBatensi faBneHWss M3MepuUTENbHOIO
CEHC 1A, ocyuwiecTBrsoLwero nsmMepeHne AasneHus B ToM xe pesepsyape ¢ CYT, B ko-
TOPOM yCTaHOBIMeH npeobpasoBaTtens. [Inst 3Toro npeobpasoBaTtento He06XoaAMMO YCTaHOo-
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BUTb agpec SA onpaiumaemoro no npotokony CEHC npeobpa3oBaTtensi naBneHusi name-
putensHoro CEHC M. 3anuck 1 cuuTbiBaHWe agpeca SA OCYLLECTBMAETCA B perncrpe ¢
agpecoMm 2130 (Tvn gaHHbix float32). Kpome Toro, ons obecneyeHns nonyveHus ot npeob-
pasoBaTens gaeneHuns nameputensHoro CEHC ML 3HayeHns naMepeHHOro UM gaBneHus,
Yy HEero B COOTBETCTBMM C €ro PyKOBOACTBOM MO 3KCMMyaTauuu LOMKeH OblTb BKIHOYEH
pexvm paboTbl, NpM KOTOPOM UM BMeCTe C HAaTOM COCTOSIHWUS B NMHMIO CBSA3U MO NPOTOKO-
ny CEHC nepepaétca namepeHHoe gaBrneHne KOHTponMpyemon cpeabl (napameTpy YCKo-
peHHoro obmeHa NP AOMKHO ObITb YyCTaHOBNEHO 3HaveHne P) 1 AomkHbl BbITb ycTaHoBne-
Hbl KlMa B kayecTBe eguHVL M3MEPEHUIN OABMEHUSA KOHTPONUpyemow cpefbl (napameTpy
eavHuUbl u3amepeHun aasnexnus EP gomkHo ObiTb ycTaHoBneHo 3HayeHve 89 unu kMa).
Mpwu BbINycke Npeobpa3oBaTensi C NPON3BOACTBA 3HAYeHUe SA ycTaHaBnNMBaETCA paBHbIM
0, npu aTom onpoc npeobpa3soBaTtens AaeneHnsa nameputensHoro CEHC MM He ocyuiecT-
BNsieTCs.

MpumeyaHne — 3anncb 3HaYEeHW B PEMMCTPbl BO3MOXHA TOMbKO NpW nepexone K
paboTte C ypoBHeM [OCTyna agMUHUCTPATOP M OTKMOYEHHOM OrOKMPOBKE M3MEHEHUN
HacTpoeyHbIX napameTpos (cm. E.13, E.14).

HacTpoika napameTpoB pac4é€Ta MroTHOCTM BO3MOXHa U NO LMPOBOMY BbIXOAY C
npotokoniom CEHC B cooTBeTCTBUM C NpunoxexHvem [.

E.6 CuntbiBaHMe AaHHbIX AAaTYMKOB TeMnepaTtypbl

CunTbiBaHVME [AaHHbIX OAT4YMKOB TemnepaTypbl OCYLUECTBMASETCS C MOMOLUBIO KO-
MaHz, uTeHus peructpos (cMm. E.1). B peructpax c agpecamu ot 2600 go 2614 cogepxarcs
3HayeHUss TemnepaTyp, W3MEpPEHHbIE KaXAbiM YCTaHOBIMEHHbIM Ha npeobpasoBaTtenb
AaT4yvKoM TemnepaTypbl (CM. Tabnvuy E.4).

B peructpax ¢ agpecamn ot 2500 po 2514 copepxaTtcsi BbICOTbI YCTaHOBKWU,
nosvumMnM [OatyvMkoB TemnepaTtypbl (PacCTOSHUS OT HWKHEW TOPLEBOW MOBEPXHOCTU
HanpaBngAwLWen 40 AaTymka), yCTAaHOBIEHHbIE NPU U3rOTOBMNEHUN NpeobpasoBarens.

CunTtbiBaHME AaHHbIX AaTYUMKOB TEMMEPaTypbl BO3MOXHO M NO LM(pPOBOMY BbIXOOy
¢ npoTokoriom CEHC B cooTBeTCTBMM C NpunoxeHuem L.

E.7 CuuTbiBaHMe NJIOTHOCTM, MNPUBEAEHHOM K TMOKa3aHUSAM [aTYNKOB
TemnepaTypbl

CunTtbiBaHME MMOTHOCTW, MPUBELEHHOW K MOKasaHWAM [AaTyukoB TemmnepaTypbl,
OCYLLIECTBNSAETCA C MOMOLLbD KOMaHg uTeHusi pernctpoB (cm. E.1). B peructpax c
agapecamu ot 2700 oo 2714 copepxatcs 3HayYeHus MIOTHOCTU KOHTPONMpyeMomn cpefbl,
npuBefeHHONW K TemnepaType KOHTPONupyemowm cpefbl, WU3MEPEHHON  KaXAblM
YCTaHOBMNEHHbIM Ha npeobpa3oBaTtene gatyvMkoM TemnepaTypbl (cMm. Tabnuuy E.4). Mpu
3TOM €[MHULbI U3MEPEHUSI COOTBETCTBYIOT €4MHMLAM U3MEPEHMS NNOTHOCTU Npu oTobpa-
XXEeHuK, ycTaHOBMEeHHbIM B peructpe Er c agpecom 2168.

CumnTbiBaHWe NNOTHOCTW, MPUBEAEHHOW K MOKa3aHuAM [aTyMKOB Temnepartypbl,
BO3MOXHO U MO LMdpoBoMy Bbixofy ¢ npotokoniom CEHC B cOOTBETCTBUU C NPUNOXEHNEM

.
E.8 CuntbiBaHMe KOHTPONbHbIX, KAJIMOPOBOYHbLIX NAPaMeTPOB

CuuTbiBaHME KOHTPOJSIbHBIX, KanMBGpOBOYHLIX MapaMeTpoB npeobpasoBaTens ocy-
LLECTBISIETCS C MOMOLLbI0 KOMaHA YTeHusi peructpoB (cM. E.1). KoHTporbHble, kKanuépo-
BOYHbIE MapameTpbl, E4MHULLI X U3MEPEHWs], adpeca COOTBETCTBYIOLLMX UM PEMMCTPOB M
TUNbI AaHHbLIX NpUBedeHbl B Tabnuue E.6.
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Ta6bnuua E.6

O6o3Ha- HanmeHoBaHne EavHnubl | Agpec| Twun

yeHue M3MepEHUN OaHHbIX

C1 KannbpoBo4HblIi napameTp, - 2386 | float32
cooTBeTCcTBYOWMI h_

C1 KannbpoBoyHbIin napameTp, - 2388 | float32
cooTBeTCTBYyOWMA h™

Lc OnuHa 3Bykonposoaa M 2096 | float32

a2 OTHOCUTENbBHOE OTKMNOHEHUE % 2098 | float32
ONVHBI 3BYKOMpoBOAa

h_ HWKHASA KOHTpOnbHas M 2000 | float32

KannbpoBoYHasi TO4Ka YPOBHSI
h™ BepxHsa KOHTponbHas M 2002 | float32
KanMbpoBOYHas TOYKa YPOBHS
ds PasHOCTb BbICOT yCTaHOBKWM MarHUTOB M 2042 | float32
nonnaBKoOB YPOBHSA M pasgena cpes

r_ HWKHAA KOHTPOMbHAasA ToYKa NNOTHOCTU kr/m® 2018 | float32

r~ BepxHsis KOHTpOMbHasa ToYKa NIOTHOCTU kr/m® 2020 | float32

d4 KoHTponbHoe paccTosiHue, - 2392 | float32
COOTBETCTBYIOLLEE I_

d5 KoHTponbHOEe paccTosiHne, - 2394 | float32
COOTBETCTBYIOLLEE I

d3 HwKHWI nopor KOppeKTHOro - 2036 | float32
N3MEPEHUSI NNOTHOCTU

do BepxHuii nopor KoppeKkTHOro - 2052 | float32
N3MEpPEHUS NIIOTHOCTU

C1, C2 - «kanubpoBoYHble napameTpbl, cooTBeTcTByloWwMe h_ un h~

COOTBETCTBEHHO. [laHHble napameTpbl OMpeAensiloTca npeobpas3oBaTenem npu  ero
HacTpovke. Heu3MeHHOCTb 9TMX napameTpoB  CBUAETENbCTBYET O TOM, YTO
nepeHacTporika npeobpasoBatens ¢ MOMEHTa Bbinycka C NPOM3BOACTBA WK C Npeabiay-
LLIen HAaCTPOWMKM (IOCTUPOBKW) HE NMPON3BOAMIIACH.

Lc — Tekylas nsamMepeHHas anvHa 3BykonpoBsoaa, M.

0 — OTHOCUTENbHOE OTKMOHEHWE U3MEPEHHON ANMHbBI 3BYKONPOBOAA OT 3HAYEHMS,
3adMKCUPOBAHHOIO B  «MNamsiTu» npeobpasoBaTtens npu ero HacTpoiike, %. BenuumHa
OTKIIOHEHWNs1 CBUAETeNnbCTByeT O paboTocnocobHOCTHN, CTabWUNbHOCTU XapakTepUCTUK
npeobpasoBaTens.

Mpumevanue — Mpu 3HaveHun @ > 1% npeobpasoBaTtenb BbIJAAET «OLIMOGKY
N3MEPEHNIN YPOBHS».

Mapametpsl C1, C2, h_, h™, d8, r_, r, d4, d5, d3, d9 (cm. Tabnuuy E.6)
yCTaHaBNMBaloTCA Ha NPeanpuUAaTAM-U3roTOBUTENE NpU HacTpolike npeobpasosaTerns.

NameHeHne napameTtpos C1, C2, d8, r_, r , d4, d5 BO3MOXHO MpW HacTPoOWKe
npeobpasoBaTens B COOTBETCTBUM C NpunoxeHnem XK 1 Tonbko Npu nepexoge k pabote ¢
YpPOBHEM JoCTyna agMUHUCTPaTOP M OTKIIOYEHHOW GNOKMPOBKE M3MEHEHWIA HAaCTPOEYHbIX
napameTpoB (cM. E.13, E.14).

E.9 CuntbiBaHUe MHOpMaLMOHHbIX NapaMeTPOB Npeo6pa3oBaTens

CunTtbiBaHME MHOPMAaLMOHHBLIX NapamMmeTpoB nNpeobpasoBaTens OCYLLIECTBMNAETCS C
NOMOLLIbIO KOMaHZ YTeHust pernctpoB (cMm. E.1).

Pernctp Er c agpecom 2416 cogepXuT ko owmnbkm npeobpasoBaTtens (TN AaHHbIX
int16).
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Pernctp Pn c agpecom 2420 cogepXvT NOpsiAKOBbIA HOMEpP Bepcun nporpammbl
KOHTponnepa npeobpasoBaTens (TUn AaHHbIX int16).

Pernctp S1 ¢ agpecom 2298 copepXuT cTaplimne paspsagbl 3aBOACKOrO Homepa
npeobpasoBartens (Tvn gaHHbIX int16).

Pernctp S2 ¢ agpecom 2300 coaepxuT mnaglume paspsgbl 3aBOACKOrO Homepa
npeobpasoBartens (Tvn AaHHbIX int16).

CunTtbiBaHME MHMOPMALMOHHBIX NapameTpoB npeobpasoBaTens BO3MOXHO W MO
uucpposomy Bbixoay ¢ npotokonom CEHC B cooTBeTcTBMM € NnpunoxeHvem [.

E.10 BBog komaHAa ynpaBneHus

Beoa npeobpasoBaTtento koMaHA ynpasreHusi OCyLLecTBMAseTCs 3anucblo Homepa
KomaHabl B pernctp ¢ agpecom 3000. Ecnu gna BbInonHeHMs KoMaHabl yrnpasBrneHus
Heob6XxoAMMO BBECTM MapameTp, TO OH MpefBapuTEeNlbHO 3anucbiBaeTCcs B peructp ¢
agpecom 3002. lMpwu uTteHun peructpa c agpecom 3000 BosBpawaetcs pesynbtaT
BbINONIHEHNS KOMaHbI:

— 0, ecnn naéT 0TKas B BbINOMHEHUW KOMaHAbI;

— 85, ecnun naét BbINONHEHWE KOMaHAabI;

— 90, ecnu KOMaHAa BbIMNOJTHEHA;

— 99, ecnun KOMaHAbl He BbIMOMHANMCbL C MOMEHTAa BKIoYeHus npeobpasoBarensi.

B npeobpasoBaTene npeaycMOTpeHbI CreaytoLme KoMaHabl yrnpaBneHus:

01 — noacTporika B HUXKHEWN KOHTPOIbHOW KannbpoBOYHOM TOYKE YPOBHS;

02 — noacTporika B BEpXHEN KOHTPOMNbHOMW KanmbpoBOYHON TOYKE YPOBHS;

03 — onpegeneHve ANWHbI 3ByKONPOBOAA, KONMMYECTBa AaTYMKOB TeMnepaTypbl;

04 — onpegeneHne pa3HOCTM BbICOT YCTAHOBKM MAarHWTOB B MOMJIABKE YPOBHS U MO-
nnaeke pasgerna cpeg,;

05 — HacTpoWKka B HMKHEW KOHTPOSTbHOW KannbpoBOYHOM TOYKE MIOTHOCTH;

06 — HacTpolika B BEpPXHEW KOHTPOSbHOW KanMbpoBOYHON TOYKE MIOTHOCTY;

200 — oTKNKYeHME pexrma amynauuu,

201 — BKNOYEHME pexnma amMynauum;

210 — oTkntoYeHne pexuma obHyneHus nonpasok dO, d1, d2;

211 — BknoYeHMe pexnma obHyneHus nonpasok d0, d1, d2;

222 - BOCCTaHOBMNEHNe COXPaHEHHbIX Nnosib30BaTenbCKUX HacTpoekK
(koHpurypauun) npeobpasoBartens;

223 - coXpaHeHue Nnonb30BaTENbCKUX HacTpoek (koHdburypaumn)
npeobpasoBaTens;

224 — BOCCTaHOBIEHWE 3aBOACKUX HACTPOEK (KoHdurypaummn) npeobpasoBarensi;

230 — nepexon Ha paboTy C ypoBHEM A0CTyna nosb3oBaTesb.

231 — nepexoa Ha paboTy C ypoBHEM OOCTyNa agMUHUCTPATOP.

MopsimoKk HacTpouku (IOCTMPOBKM) npeobpasoBaTtens C NpUMEHEHWEeM COOTBETCT-
BylOLLMX komaHg 01 — 06 npuBefeH B npunoxeHun XK.

Mopsgok paboThl B pexxume aMynsumm npyesenéx B E.12.

Pexum obHyneHusi 3HadeHuss nonpasok dO, d1, d2 wcnonb3yeTcs npu noBepke
npeobpasoBatens. [Npu Bbixoae 13 pexvma, NnonpaBku aBTOMaTUYECKU BOCCTaHABMNMBAKT-
cs.

CoxpaHeHre ¥ BOCCTaHOBIIEHME HACTpoek npeobpasoBaTens 6Gonee nogpobHo
onucaHo B E.11.

Mopsimok ynpaenexust goctynom 6onee nogpobHo onucaH B E.13.

BBog komaHg CBSA3aH C M3MEHeHWeM HacTpoek npeobpasoBaTens, N03TOMy BO3MO-
XKEH TOMbKO Npu nepexoae kK paboTe ¢ ypoBHAMMU AOCTyNa agMUHUCTPATOP U OTKIMIOYEHHON
GrOKMPOBKE M3MEHEHUI HACTPOEYHbIX NapameTpoB (cm. E.13, E.14).
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BBog komaHg ynpaBneHus BO3MOXEH U MO UMGPOBOMY BbIXOAYy C MPOTOKONIOM
CEHC B cootBeTcTBUM € NpunoxexHvem [.

E.11 CoxpaHeHue, BOCCTaHOBIMeHWe HacTpoek npeoGpa3soBaTens

CoxpaHeHre HacTpoek npeobpasoBaTtens, YCTaHOBMNEHHbIX MPU €ro aKcnnyatauumn,
ocyLecTBnsAeTca BBoAoM B cooTBeTcTBUM € E.10 KOMaHabl 223.

Ecnn no kakum-nMbo npuuMHaMm HacTporkv Oblnn U3MeHeHbl, U HeobXxoaMMo
BOCCTAHOBUTb COXpPaHEHHbIE paHee HacTPOWKW, TO 3TO OCYLLEeCTBNAETCA BBOAOM B
cooTBeTcTBMM € E.10 komaHabl 222.

Ecnu HeobGxooMMO BOCCTaHOBUTb HACTPOMKWM nNpeobpasoBaTensi, COXPaHEHHbIE Ha
npeanpuaTUM-n3roToBuTENE MNpu BbiNycke npeobpasoBaTenss U3 NpPomM3BoACTBa, TO 3TO
ocyLecTBnsaeTcs BBOAOM B cooTBeTcTBUM € E.10 KOMaHabl 224.

MpumeyaHne — CoxpaHeHWe, BOCCTaHOBIEHME HACTpoek npeobpasoBaTtens
BO3MOXHbI TONbKO Mpu nepexofe K paboTe € ypoBHEM [oCTyna agMUMHUCTpaTop W
OTKITHOYEHHOW OrOKMPOBKE M3MEHEHUI HAaCTPOEYHbIX NapameTpoB (cM. E.13, E.14).

CoxpaHeHne, BOCCTaHOBIEHME HACcTpoek npeobpasoBatenss BO3MOXHbI W MO
umdposomy Bbixogy ¢ npotokoniom CEHC B cooTBeTCTBMU C NpunoxeHuem L.

E.12 PaboTa B pexume amynsauumn

B pexvme amynauMm MNpoMCXOOMT OCTaHOBKa Mpouecca WU3MEpPEHWn, 3HaveHus
n3MepsieMblx MnapameTpoB (PUKCMPYOTCH, MNpUM 3TOM (PYHKUMS pacyeTa ocTanbHbIX
napamMmeTpoB CoXpaHsieTcs. VismepsembliM napameTpam MOXHO 3a4aBaTb tobble 3Ha4eHus,
Habnogas npu 3TOM 33 M3MEHEeHWEeM BbIXOAHbIX AaHHbIX. M3MeHATb MOXHO TOMbKO
n3MepsieMble NapamMeTpbl: YPOBeHb Xuakoctn h, ypoBeHb pasgena cpeg h2 (npy Hanmuum
nonnaeka pasgena cpef), U3MEepPEHHyYI0 MIOTHOCTb ri (MPU HaNMMYMKM nonnaska NIOTHOCTH)
M TemnepaTypbl, U3MEPEHHbIE AaTynkaMy TemnepaTypbl. VI3MeHeHne usmepsembix napa-
METPOB OCYLLECTBNSAETCH C MOMOLLbIO KOMaHg 3anvcm (cm. E.1) B cooTBeTCTBYIOWME perun-
cTpbl (cm. Tabnuuy E.4).

MNMpumevaHue — MismeHeHne napameTpoB nNpeobpa3oBaTens BO3MOXHbI TONbKO Mpu
nepexode K paboTe C ypoBHeM [[OCTyna agMWHUCTPATOP M OTKIOYEHHOW 6GnokupoBke
M3MEeHeHUN HacTpoeYHbIX NapameTpos (cMm. E.13, E.14).

Bxoa B pexum aMynsumm ocyLLecTBnseTca BBOAOM komaHabl 201 B COOTBETCTBUN C
E.10. Beixom 13 pexvma 3MynsauMM OCYLIEeCTBRSeTCA BBOAOM komaHabl 200 B
cooTBeTcTBMM ¢ E.10, nnm aBTomaTtnyecku yepes 10 MuHyT nocne Bxoaa.

Pexum amynsuum MOXHO MCNONb30BaTh AN NPOBEPKM MPaBUINbHOCTU PacHETOB
napameTpoB, MyTEM 3a4aHusa M3MepseMbiM NapaMeTpam COOTBETCTBYHOLLUX 3HAYEHWN.

PaboTta B pexvme amynsuum BO3MOXHa M MO LUMAPOBOMY BbIXO4y C NMPOTOKONOM
CEHC B cooTBeTCcTBUM C NpunoxeHuem [.

E.13 YnpaBneHue goctynom

Ons 3awmThl HacTpoek npeobpasoBaTensi OT HeCaHKUMOHUPOBAHHLIX M3MEHEHW
npeoGpasoBaTtent MMeeT YPOBHM JOCTyNa: Nonsb3oBaTenb ¥ agMUHUCTPATOP.

Mpu pa6oTe C ypoBHEM AOCTyna Mosib3oBaTerfb BO3MOXKHO TOMBKO CUMTbIBAHWE
PErMcTpoB HaCTPOEYHbIX NapaMeTpPoB.

Mpu paboTe ¢ ypoBHEM AOCTYyNa aAMUHUCTPATOP BO3MOXHbI CYMTHIBAHWE W 3aMUCh
PErMcTpoB HaCTPOEYHbIX MapameTpoB. YPOBEHb [OCTyna agMUHUCTPATop 3allMLLEH
naponem.

Mepexoa Ha paboTy c ypoBHEM AOCTyNa aAMUHUCTPATOP OCYLLECTBIAETCS BBOAOM
B cooTBeTCcTBUM ¢ E.10 koMaHabl 231 ¢ 3anucblo B ka4ecTBe NapaMeTpa KomaHabl napons
aIMUHMCTpaTopa.
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BosBpaT Ha ypoBeHb [ocTyna Monb3oBaTenb OCYLIECTBMSETCA BBOAOM B
cootBeTtcTBuM ¢ E.10 komaHgbl 230 wnuM nocne cbpoca HanpshkeHust nuTaHus
npeobpasoBartens.

[ns yctaHoBKM Mapons agmuHucTpaTopa ucnonb3yeTtca pernctp Pl ¢ agpecom
2426. B kadecTBe napons agMuHucTpatopa ucnonesyeTtcs uucno. [lpu  Bbinycke
npeobpasoBaTens M3 Mpou3BOACTBa YCTaHaBMUBAETCA Naponb agMuHUcTpatopa 1234.
CuutaTb, 3anucatb napofb BO3MOXHO TOMbKO nNpu paboTe C ypoBHEM AocTyna
aAMUHUCTPaTOop.

Maponb moxHO cbpocuTb, 3anucaB B peructp Pl c agpecom 2426 HyneBoe
3HauveHue. [locne cbpoca naponsi npeobpasoBatenb paboTaeT C ypoBHEM [oCTyna
agMUHMCTpaTop.

MpumeyaHne — N3aveHeHne napons BO3MOXHO TONbKO Mpu nepexoge kK paboTe c
YPOBHEM JOCTyna agMUHUCTPATOP U OTKMOYEHHOW OMOKMPOBKE M3MEHEHWUIA HACTPOEYHbIX
napameTpoB (cMm. E.14).

YnpaBneHvne JOCTYNOM BO3MOXHO M MO UndpoBoMy Bbixogy ¢ npotokonom CEHC B
COOTBETCTBUM C NpunoxeHnem .

E.14 BnoknpoBKa U3MeHEeHUI HaCTPOEYHbIX NapameTpoB

Ons 3awnTbl BCeX HACTpOEYHblX MapaMeTpoB npeobpasosatens wumeeT
nepekntoyvatens «bnok.» (6rnoknposka). MNepekntoyatenb pacnonoXeH psgoM C KNeMMHbIM
32XMMOM, NpeAHasHa4YeHHbIM AN NOAKNI0YEHUS BHELIHWX Lenen (cM. pucyHok 4). Ecnu
nepeknoyvatens «brok.» HaxoguTca B nonoxeHun «Bkm.» (BKMOYeHO), TO 3anpelyaeTcs
M3MEHeHMe BCeX HacTpoek npeobpasoBaTtens, KoMaHAbl W3MEHEHWs HacTpoek
npeobpas3oBaTenem He BbINOMHATCA. Ecnv nepekniovatens «bBnok.» Haxogutcs B
nonoxeHun « OTKM.» (OTKMIOYEHO), TO M3MEHEHME HAaCTPOEK paspeLLeHo.

E.15 Pa6oTa c peructpamu otobpaxeHus

B npeobpasoBatene  noadepXvBaeTcs BO3MOXHOCTb penakTupoBaHnst
onpegeneHHon obnactu kapTel peructpoB (4000 — 4124). Peructpbl 3To obnacTtu
HasbIBalOTCA perncTpamu oTobpaxeHus.

[aHHble, xpaHsiLmecs B pernctpe otobpaxKeHusi, COOTBETCTBYHOT AaHHbIM peructpa
C agpecoM, YykasaHHbIM B Tabnuue agpecoB peructpoB otobpaxeHus (5000 — 5124).
Kaxxgomy permctpy otobpakeHusi COOTBETCTBYET CBOW peructp uM3 tabnuvubl agpecos
(peructpy 4000 cooTtBeTcTByeT pernctp 5000, peructpy 4001 pernctp 5001 n 1.4.).

Pernctpbl oToOpaxkeHus no3BonsaT chopMUPOBaTL HEOOXOAMMBIN NOMb30BaTEN0
Habop perucTpoB B OAHOM LENbHOW obnactm namaTu. Takas opraHusaumsi perncTpos
NpMBOAMT K YMNPOLLEHUO Mpouedypbl Oonpoca W HAcTpoWku npeobpasoBaTens, T.K.
No3BOMSAET CYUTLIBATL UMK 3anuncbiBaTb HEOOXOAUMbIE NapamMeTpbl O4HOW nocbinko Mod-
bus RTU.
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MpunoxeHune X
(o6s3aTenbHoe)
Mopspok HacTPoWkK (LCTUPOBKKU) Npeo6pa3oBaTtens

2K.1 lMpn npoBeaeHn HACTPOMKM LOMMKHbI UCMONb30BaTbCA CPeacTBa U3MEPEHUN,
ykasaHHble B Tabnuue XK. 1.

Tabnuua X.1
CpenctBa XapakTepucTukm Tun
JleHTa OnanasoH nameperuin ot 0 go 10 m. -
namepuTenbHasa 3 paspsag no npukasy PoccraHgapTa ot 30
aekabps 2019r. Ne3459.
TepmomeTp CTeKNsAHHbIN | [Inana3oH namepeHuit: ot 0 go 50 °C. TUH-5
Ons KOHTpong Mpeaensl 4onyckaemMomn NorpeLLIHoCcTm FOCT 400-80
HedpTENPOAYKTOB +0,1°C.
ApeowmeTp [lnanasoH uamepenuit ot 650 Ao 1500 kr/m”°. ACH

Mpegensl Jonyckaemon abcontoTHOM
norpeLuHocTt + 0,1 kr/m®.
1 pa3psg no FOCT 8.024-2002.

TepmorurpomeTp Onana3oH wu3MmepeHns TemnepaTypbl: OT VIBA-6H
MuHyc 20 go nntoc 60 °C.

Mpepenbl  gonyckaemow  MOrpeLLHoOCTU
namepeHun temnepatypsl: £ 0,3 °C.
Ounana3oH  u3MepeHun  OTHOCUTENbHON
BnaxHoctn: ot 0 go 90 %.

Mpenensl [onyckaemMon NorpeLLIHoCTH
M3MEpPEHUI BNaxHocTu: + 2%.

BapomeTp-aHepong [wnana3soH namepenunii ot 80 go 106 kla.
M BAMM-1
METEOPOSIOrMYeCKUn MorpewHocTtb * 0,2 kla.

MpumeyaHne — [onyckaeTtcs npumeHeHvWe ApyrMx CpeacTB, WMERLmMX
aHanorn4yHble MeTposiorm4eckme XxapakTepucTtukm

7K.2 Hactporiky Heob6xoanmo NpoBOAUTL NPW CReayLWMX HOPManbHbIX YCIOBUSIX:

— Temneparypa okpyxatoLero sosgyxa ot 15 go 25 °C;

— OTHOCUTENbHAsA BNaXHOCTb OKpyxatoLero Bo3ayxa ot 40 no 80 %;

— aTMmocdepHoe aasrnieHve ot 84 fo 106 klMa (ot 630 o 795 mm pT. CT.).

Mepen npoBeaeHneM HacTpouku NpeobpasoBaTenb AorkeH OblTb NpeaBapuUTenbHO
BblAepXXaH B HOpMarbHbIX YCNOBUAX HE MeHee 4 4acoB.

2K.3 Mepen npoBeaeHNeEM HaCTPONKM HEOHXOANMO B COOTBETCTBUM C NPUITOXKEHNEM
O wnun E npoBeputb COOTBETCTBME HACTPOEYHbLIX MapameTpoB d2 W r_ BapuaHTy
MCMoNHeHns npeobpasoBaTtens. A MMEHHO, Mpu OTCYTCTBUM MOMMaBka pasgena cpeq
napametp d2 (rmybuHa norpyxeHus nonnasBka pasgena cpef) OOMmKeH ObiTb paBHbIM
HYyMo, @ npu OTCYTCTBUWM MNOMMaBka MMAOTHOCTW, napameTp r_ (MNOTHOCTb XWAKOCTU B
HWKHEW KOHTPOIbHOW TOYKE) AOMKEH ObITh PaBHLIM HYIIHO.

7K.4 HacTpoiiky 4aT4nkoB YPOBHS MPON3BOAMTE CreayoLmMm obpasom.

PacnonoxuTtb npeobpasoBaTernb ropu3oHTanbHO Ha cTone.

Pa3BepHyTb NEHTY W3MEpUTENbHYH, PacrofoXUTb €€ B HEenocpeacTBEHHOM
6nm3ocT oT npeobpasoBaTens (napannenbHO eMy) U COBMECTUTb HYIEBYHO OTMETKY
NEHTbl U3MEPUTENBHON C HYNEeBOW TOYKOM npeobpasoBaTenst (MMOCKOCTbIO TOPLEBOM
NOBEPXHOCTW HanpaensaoLen 060noykn).

YcTaHoBUTbL BCe NOMMaBkv nocepeanHe Hanpasnswowen n B cootsetcteum ¢ .15
unn E.10 BBecTu komaHay 03.
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YcTaHOBMTL MOMMABOK YPOBHS B TMOMOXEHME, COOTBETCTBYIOLLEE BEPXHEN
KOHTPOJbHOW KanMbpoBOYHOM TOYKE YPOBHS h™, NpyM 3TOM PacCTOsiIHUE OT HYNEBOW TOYKM
npeobpas3oBatens [0 MIOCKOCTW HWXKHEW TOPLEBOW MOBEPXHOCTM MOMNnaBka YpPOBHS
OOMKHO COOTBETCTBOBATL 3HayeHuto h™, ykasaHHoMy B nacnopte. B cootBeTctBum ¢ .15
vnn E.10 BBectn komangy 02.

MpumeyaHne — 3pgecb M Janee Mpu yCTaHOBKE MOMfaBka B OMpeAenéHHoe
nonoxeHve HeobGxoOUMO CTPeMUTbCH, 4YTOObI OCb MonnaeBka Obilna napannensHa ocu
HanpaBnSALLENn.

YCTaHOBMTb MOMMaBOK YPOBHA B OMOXEHUE, COOTBETCTBYIOLLEE HUKHEN
KOHTPONbHOW KanMbpOBOYHOWN TOYKE YPOBHA h_, MpU 3TOM pacCTOstHNE OT HyNeBOW TOYKM
npeobpas3oBatensa [0 MIOCKOCTW HWXKHEW TOPLEBOW MOBEPXHOCTM MONnaBka YpPOBHS
OOMKHO COOTBETCTBOBATh 3HayeHuio h_, ykasaHHoMy B nacnopTte. B cootBetctBum ¢ .15
vnn E.10 BBecTu komaHgy O01.

Mpu Hanuuum nonnaeka pasgena cpef yCTaHOBUTb MOMMaBOK pasfena cpen B
NnonoXeHne, COOTBETCTBYIOLLEE HUXHEN KOHTPONbHOW, KanMbpOBOYHON TOYKe YPOBHS h_,
npyM 3TOM paccTosiHMe OT HyneBOoW TOYKM npeobpasoBaTens A0 MNIOCKOCTU HWKHEN
TOPLEBOM MOBEPXHOCTU NOMNMaeka pasgena cpeq AOMKHO COOTBETCTBOBAThL 3HAYEHMIO h_,
ykasaHHoMy B nacnopTe. B cootBetctBum ¢ .15 unu E.10 BBecTn komaHgy 04.

Mocne npoBedeHUs HaCTPOMKM HeoOXOAMMO MNpPOU3BECTM MNPOBEPKY [aTYMKOB
(kaHanoB) M3MepeHUI YpOBHA B HOpPMAasbHbIX YCMOBUSX B COOTBETCTBMU C METOAMUKOMN
NOBEPKN.

lMpn nonoxwutenbHOM pesynbTate nposBepku B cootBetctBuM ¢ .13 unn E.8
npocmaTpvBaloTCss U pUKCUpYOTCS B nacrnopTe npeobpas3oBaTensd HOBble 3HAYeHUA
cneyroLmMx napameTpoB:

— C1, 3HayeHMe KanvbpoBOYHOro NapameTpa, COOTBETCTBYOLLEE h_;

— C2, 3HayeHue kanubpoBOYHOro NapameTpa, cooTBeTcTBYOWEee hT;

— d8, pa3HOCTb BbICOT YCTaHOBKM MarHMTOB MOMSIaBKOB YPOBHS U pasgena cpesn
(Npu HannyuM Nonnaeka pasgena cpes).

Takke B nacnopte huKcupyeTcsi TemMmnepaTtypa OKpyXatlolen cpeabl, Npu KOTOpoW
npoun3Boannachb HacCTPoka AaTYUMKOB YPOBHS.

K.5 Hactponky pgaTtumka nnotHoctT (Kpome gartymkoB  nnoTtHoctn  CYIN)
npon3BoanTbL crieayowmm obpasom.

[Ona npoBegeHWst HACTPOMKM MNOArOTOBUTL [BE MWCMbITaTeNbHbIE >XUOKOCTU C
NMOTHOCTAMM, MaKCUMarbHO NPpUONMKEHHBIMM K  KpasiM  auanas3oHa WU3MepeHum
NNoTHOCTU. BblaepxaTb KMAKOCTU B HOpMaribHbIX YCIOBUSX HE MEHEE 2 YaCOB.

MpumeyaHue — B kayecTBe McnbITaTENbHbLIX XWUOKOCTEN MOTYT ObITb MCMONBL30BaHbI
copta beHauHa AU-76, AN-80, AN-92, AU-95, AN-98, kepocuH, An3enbHOe TOMMBO, MX
CMecH, a TaK e CnupT, Boaa 1 UX CMeCHu.

MomecTnTb npeobpa3oBatens M apeoMeTp B COCYA, 3arnofiHEHHbIA MepBoW
MCMNbITAaTENBbHON XXMOKOCTbIO C MEHbLUEN MMOTHOCTBIO, U BblAEPXaTb MX B TEYEHUE He
MeHee 2 MUHYT.

MpumeyaHue — 3gecb 1 ganee He AOMyCcKaeTCsa OTKIIOHEHNE OCU HanpaBnsoLwen oT
BepTukanu, npesbiatowee 1°, nonnasBky npeobpas3oBatenss U 3TanoHHbIA apeoMeTp
OOJDKHbI HAXOAMUTBLCA B XXMAKOCTU BO B3BELUEHHOM COCTOSIHUM M HE COMpUKacaTbCsl Mexay
cobol1 1 co cTeHkamu cocyaa.

Mocne wvcTeuyeHusi BpemMeHW BbIOAEPXKKM 3adhmKCUpoBaTb MOKa3aHUEe 3TanoHHOro
apeomeTpa py 1 B cooTBeTcTBMM ¢ [1.15 nnn E.10 BBECTU komaHnay 05.

MomecTnTb nNpeobpasoBaTenb W 3TANOHHLIA apeoMeTp B COCyA, 3anOSIHEHHbI
BTOPOW UCMbITATENbHOW XWAKOCTHIO C GONbLUEN NNOTHOCTLIO, U BblAEpXaTb UX B TEYEHne
He MeHee 2 MUHYT.
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lMocne ucTevyeHus BpemeHU BblAepXKM 3adukcupoBaTb MOKa3aHWe 3TaroHHOro
apeomeTpa ps 1 B cooTBeTcTBUM ¢ [.15 nnn E.10 BBecT komanay 06.

B cootsetctBum [1.13 wnu E.8 BBECTM napameTpbl r_ W I, COOTBETCTBYKOLIME
NMOTHOCTAM UCTbITaTENbHbIX XXUAKOCTEN Py U pg COOTBETCTBEHHO.

Mocne npoBegeHUs HacTpoWku HeobXoAMMO MpOM3BECTM MPOBEPKY [AaTyuka
(kaHana) nsmepeHuii NMOTHOCTU B HOPMarbHbIX YCIIOBUSIX B COOTBETCTBUM C METOAMKOM
NOBEPKW.

Mpn nonoxuTenbHom pesynbTate npoBepkn B cooTtBetctBuvM .13 wnn E.8
npocMaTpuBalTCad U (UKCUPYIOTCA B Macrnopte npeobpasoBaTens HOBble 3HAYEHWS
cneayoLmMx napameTpoB:

—r_, NNOTHOCTb UCMbITATENbHON XUOKOCTU B HMKHEN KOHTPOSIbHOWN TOYKE, KF/MB;

—r , NNOTHOCTb MUCMbITATENbLHOMN XMUOKOCTU B BEPXHEN KOHTPOILHOM TOUKE, KF/MB;

— d4, KOHTPOMNbHOE paccTosHMe, COOTBETCTBYIOLEE I ;

— d5, KOHTPOMBLHOE PacCTOsIHME, COOTBETCTBYIOLLEE I .
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