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HacTosillee pykoBOACTBO MO 3KCNfyaTauuu pacnpocTpaHsieTcs Ha npeobpasosa-
Tenb MarHuTHbIM nonnaskoBbl MMIM-118hk40 (nanee no TekcTy — npeobpasoBaTens) u
COAEPXUT cBedeHus, HeobxoanMble Ans ero npaBuibHON 1 6e3onacHoN aKkcnyaTaumm.

MepeyveHb HOPMATMBHBIX AOKYMEHTOB, HAa KOTOPbIE AaHbl CCbIMKA B HACTOSILLEM PY-
KOBOACTBE M0 3KCniyaTauuv, NnpuBeaeH B NpunoxeHnm A.

1 ONMUCAHUE U PABOTA
1.1 Ha3Ha4yeHue

1.1.1 NpeobpasoBaTtenb NpeaHa3HavYeH Ans KOHTPOMS NapameTpoB XUAKUX cpea, B
TOM 4YMcCne B3PbIBOOMACHbIX, NP YYETHO-PACUETHBIX M TEXHOMNOrMYECKMX onepaLusx.

MpeobpasoBaTenb MOXET NPUMEHSTLCA Kak B COCTaBe CUCTEM U3MEPUTENbHbIX
CEHC, Ttak u camocTosiTENbHO B APYrMX CUCTEMax aBTomaTu3auuu, NOoAAepKMBaRLLMX
npoTtokon CEHC.

BapuaHT ucnonHeHusi npeobpasoBaTtensi, UMelLWMIA BbIXo4 ¢ uHTepdericom RS-
485 c npotokorniom Modbus RTU (manee no TekcTy — BapuaHT ucnonHeHus Modbus),
MOXeT NPUMEHATLCA CaMOCTOSATENBHO B cucTemax aBTomaTm3auumn,
nogaepkmBaLLMX aHHbIN MPOTOKO!T.

MpeobpaszoBaTtenb obecnevmBaet:

— N3MEepEeHNEe YPOBHS XKNOKOCTH;

— MHOrOTOYEYHOE N3MEpPEHNE TeMNepaTypbl, 40 8 TOYEK;

—  BblMWUCMIEHME  NNOTHOCTM  KMOKOCTW,  COOTBETCTBYKOLUEW  M3MEPEHHOW
TemnepaTtype, MO 3adaHHbIM WUCXOAHbIM [AaHHbIM  MIOTHOCTM, TemnepaTtypbl U
K03apMUneHTa 06GBLEMHOIO pacLUMPEHUs XXUAKOCTU;

— BbIYUCIIEHNE NITOTHOCTU CXWMXKEHHbIX YINEeBOAOPOAHbIX ra30B (Oanee no TeKCcTy —
CVYT), cooTBeTCTBylOLlEN W3MEPEHHOW TemnepaType, Mno 3a4aHHOMY KOMMOHEHTHOMY
COCTaBy;

— BblUMCNEHNe 00bEMA XNAKOCTU NO 3a4aHHON rpagyMpoBOYHON Tabnuue;

— BblYUCNEHNE 0OBEMA XUOKOCTU ANIS Pe3epByapoB C MPOCTbLIMU FEOMETPUYECKUMN
cdopmamy;

— BblYMCNEHNE OTHOCUTENBHOIO 3aMnofTHEHUS pe3epByapa;

— BblYMCNEHNE MaCChl XXUOKOCTY;

— BbIYMCMEHUE MACChl X1AKON U razoBor ¢asbl CYI no 3agaHHOMY KOMMOHEHTHOMY
COCTaBy;

— Bblayy YNpPaBfsoLWMX CUTHaNOB NP OOCTWKEHUN MapameTpamMun XUOKUX cpen
3ajaHHbIX MOPOroBbIX 3HAYEHUI U/UNN MPU HEUCMPABHOCTM.

1.1.2 Npeobpas3oBatenb WMeeT B3pbIBO3ALUNULLEHHOE WCMNOMHEHMNE, MapKUPOBKY
B3pbIBo3awwmTel «0/1Ex db IIB T3 Ga/Gb», cootBeTtcTBYeT TpeboBaHuam TP TC 012/2011
«O Be3onacHocTn o6opyaoBaHust Ans paboTbl Bo B3pbiBoonacHbIX cpepdaxy, FOCT 31610.0,
FOCT IEC 60079-1, TOCT 31610.26.

1.1.3 MNpeobGpasoBaTenb B COOTBETCTBUN C MapKMpOBKOW B3pblBo3awmtel, TOCT
IEC 60079-14, TOCT 31610.26 MOxeT ycTaHaBNMBaTbCsl HAa OObEKTax Ha rpaHuue 30H
knacca 0 u knacca 1, B 3oHax knacca 1 u knacca 2 no FOCT IEC 60079-10-1 nomeLlieHui
N HapYXHbIX YCTAHOBOK, r4e BO3MOXHO 0obpa3oBaHMe CMecei roproyvmx rasoB U napoB C
Bo3ayxom kateropuu IIA u IIB TemnepaTypHbix knaccoB T3, T2, T1 no FOCT 31610.20-1.

1.1.4 HomunHanbHble 3HaveHus knumatudeckux daktopoB cornacHo MOCT 15150
ONns BMAa Knumatuydeckoro ucnomnHeHuss YXJ1* Ho npu 3TOM Auanas3oH TemnepaTtypbl
oKpy>KatoLen cpeabl oT MuHyc 50 go 60 °C.

1.1.5 CTpykTypa ycnoBHoro o06o03HayeHusi npeobpasoBaTens npuBedeHa B
npunoxexun b.
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1.2 TexHU4YeCKMe XapaKTepUCTUKU

1.2.1 MNpeobpasoBaTenb ocyLlecTBRAseT naMmeputensHoe npeobpa3oBaHue ypoOBHA
1 TemnepaTypbl KOHTPONUPYEMOW cpefbl B LIMPPOBOWA KOANPOBAHHBIN CUrHar.

1.2.2 AnvHa Hanpasnstowen L (cMm. pucyHok 1) onpegensieTca 3akasom B npeaernax
o1 500 go 3000 mm.

Kopnyc

T T YCTPONCTBO KpenneHus

BepxHun orpaHnuntens
xoAa nonnaska

Ahs

MNMonnaBok ypoBHS
4 yp
. /—

| YpOBEHb XNAKOCTU

- [ I S R ittt nkheds N
=

i

=

Hanpasnswowas
]
|
= HwXHnn orpaHnynTens
= xo4a nonnaska

2|

lMpumeyaHue — [N BapuaHTOB MCTIOMHEHMS KOHCTPYKLWS KOpMyca, YCTPOWMCTBA KPEenneHus, nonnaeka, orpa-
HU4UTENE Xoaa NONMaBKka MOXET OTANYATLCS OT MPEACTABMEHHbIX HA PUCYHKE.

PucyHok 1

1.2.3 HwxHui npeagen nsamepexni yposHsa HH onpegenseTtcsa no oopmyne, MM:
HH =dO + Ah, + d1,

roe  dO — oTcTyn OT AHA pe3epByapa, MM;

Ahy —BenuymMHa HMXHEN HEM3MEPSEMOM 30HbI, MM;

d1 — rnybuHa norpyxeHus nonnaeka ypOBHS, MM.

BenuumHa HwxHen HeuamepsieMOn 30Hbl Ah, onpegensieT MOMOXeHUe HWXHEero
orpaHMuMTENs xoda nonnaeka (CM. pucyHok 1). lpu BbiNycke u3 nNpou3BoACTBa OHa
ycTaHaBnuBaeTCcs MUHMMAarbHON, paBHoN 20 MM.

Mpu skcnnyatauum npeobpasoBaTens BenMYMHA HWKHEN HEN3MEPSIEMON 30HbI
MOXeT BbITb yBENUYEHa NepeMeLLEHNEM BBEPX HUXKHETO OrpaHNYMUTENs Xo4a nomnnaska.

1.2.4 BepxHuii npeaen nsmepeHuii ypoeHs He onpegensietcs no goopmyrne, MM:

HB =d0 + L — Ahy — hy + d1,
roe L — anuea Hanpaensiolei npeobpasoBaTens, MM;

Ahg — BenuymHa BepxHei Hen3mMepsieMoii 30Hbl, MM;
hy — BbicOTa nonnaska ypoBHSI, MM.
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BenvunHa BepxHein HeusmepseMon 30Hbl Ahg onpegensieT nonoxeHWe BEpXHEro
orpaHuunTens xoga nonnaska (cM. pucyHok 1). lNpu Bbinycke M3 NpovM3BOACTBaA MO YMOI-
YaHWIO OHa YCTaHaBNMBAETCHA PaBHOW MUHMMAIBHO BO3MOXHOMY 3Ha4YeHUIo Ahgmin:

— 80 MM Ans BapyvaHTOB UCMOMHEHUS C oraHueBbIM YCTPONCTBOM KPEMMEHUS;

— (80+l) MM ons BapnaHTOB MCMOMHEHMSA C Pe3bbOBbLIM YCTPOWCTBOM KpEMMEHUs, C
ONNHON pe3b0bbl |.

Mpu 3akase npeobpasoBaTtens BenvyMHa BepxHen Hemamepsemon 30Hbl Ahg MOXeT
ObITb YBEMNMYEHA C LIEMbI0 YMEHbLLEHWUS ero CToMMocTu. [nsg aTtoro B ero ycrnoBHoMm 060-
3HaYeHUN HeobXoOMMO yKasaTb CKOPPEKTUPOBAHHYK BENUYMHY BEPXHEW HEU3MEPSEMOW
30HbI h, onpegensemyto no copmyrne, MM:

h = Ahg + hy.

Mpu akcnnyaTaumu npeobpasoBaTens BenuMyMHa BEPXHEN HEU3MEPSIEMOW 30HbI
MOXeT OblTb YyBENUYEHA NepeMeLLEHNEM BHU3 BEPXHEro OrpaHNYMTENs xo4a nonnaeka.

1.2.5 MNpepaensbl gonyckaeMon OCHOBHOWM NOrpeLlHOCTU M3MEPEHUn YPOBHA ANA  Ba-
pPUaHTOB UCMOSMHEHNs paBHbl: £ 5, + 10 mm.

1.2.6 Bapnauusa nokasaHWi W3MEPEeHU YpPOBHA He npeBblluaeT npeaenos
[0mnyckaeMoWn OCHOBHOW MOrPELLHOCTMU.

1.2.7 MNpepensl gonyckaemMon AOMNOMHUTENbHON MOrpeLHOCTA U3MEPEHUIN YPOBHS,
06yCrnoBNeHHON W3MEHEHMEM TemnepaTtypbl Cpefbl B AuanaszoHe paboymx Temnepartyp
npeobpasoBartenei, paBHbl NpeAenam 4onyckaeMow OCHOBHOWM MOrpeLLIHOCTHU.

1.2.8 IamepeHne TemnepaTypbl KOHTPOMMPYEMOW cpefdbl OCYyLWeCTBNAeTCcs B
AnanasoHe oT MuHyc 50 go 100 °C.

1.2.9 MNpepenbl gonyckaemoi abCcomntoTHOW NOrPELLHOCTY U3MEPEHUIA TeMNepaTyphl
paBHbI:

—+ 0,5 °C B avanasoHe Temnepatyp oT muHyc 40 go 100 °C;

—+ 1 °C B gnanasoHe TemnepaTyp oT MuHyc 50 o muHyc 40 °C.

1.2.10 MapameTpbl KOHTPONUPYEMOW cpeabi:

— NaBneHve He Gonee 2,5 MlMNa (KOHKpPETHOE 3HAYeHWE OaBreHUs onpenensieTca
BapVaHTOM UCMOSTHEHNS, TUMOM MCMOSb3yEMbIX YCTPONCTBA KPEMNIEHNsT U MOMIABKOB).

MpumeyaHne — Mo 3aka3y MOXeT MOCTaBNATLCS NpeobpasoBaTenb Ha AaBrieHve
cpenbl oo 10 Mlla.

— Temnepatypa ot muHyc 50 go 100 °C (mpu ycnoBum OTCYTCTBUS 3aMep3aHusi
KOHTpONupyeMon cpeapl).

— [InotHoctb oT 500 po 1500 Kkr/m® (KOHKpeTHoe 3HayeHue nNOTHOCTU
onpegensaeTcs TMMNOM UCNOMNb3yeMOoro nonnaska).

1.2.11 Mo cTeneHn 3awuTbl OT MPOHMKHOBEHMS MbINN, MOCTOPOHHUX TEN U BOAbI
npeobpasoBaTens cooTBeTCTBYET rpynne |IP66 no FTOCT 14254.

1.2.12 lNpeobpa3oBatenb BbIAEPXKMBAET BO3OEWCTBME MEXAHWYECKUX BHELLHUX
Bo3aencTByoWmMx aktopo no MOCT 30631 ana rpynnbl MEXaHUYECKOrO WCMOSTHEHUS
M30.

1.2.13 HopmanbHoe yHKLMOHMPOBaHUe npeobpa3oBaTtens obecrnevmBaeTcst npu
ONVHEe NHUK NuTaHus-cesa3u (npotokon CEHC), He 6onee — 1500 m.

1.2.14 O6meH nHopmaumen npeobpasoBaTens ¢ ApyruMmy npubopamm BeaeTcs no
npoTtokony CEHC. [ins BapuaHTa ncnonHeHnss Modbus obmeH uHcopmaumen ¢ apyrumm
npubopamm BO3MOXeH Takke no npotokony Modbus (peanusaums RTU).

1.2.15 MNuTtaHne npeobpasoBaTenen OCYLLECTBNAETCA HanpsKeHWeM NMOCTOSHHOrO
TOKa B AManasoHe:

— 0T 4 po 15 B 4nst OCHOBHOTrO BapuaHTa UCMOJSTHEHWS;

— oT 6 go 50 B gnsa BapuaHTta ucnonHexHusa Modbus.
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1.2.16 MNMoTpebnsiemasn npeobpasoBaTenemM MOLLYHOCTb HE MPEBLILLIAET:

— 100 MBT onst OCHOBHOro BapuaHTa UCNOMNHEHUS;

— 400 mBT gns BapuaHTa ucnonHennss Modbus.

1.2.17 VzonsAumsa  anekTpu4eckuMx Lenew npeobpasoBaTtens Mexay uenamu wu
KOprnycoMm, a Takke Ans BapuaHta ucrnonHeHnss Modbus mexay uensmu nHtepdeiica RS-
485 n ocTanbHbIMM LUEnsaMu BblaepXuBaeT NpW HOpMarbHbIX YCNOBUAX OKpYXatoLuen
cpedbl B TeYEeHUMEe OOHOW MWHYTbl OEWCTBUME CUMHYCOMAANbHOrO HanpsiKeHWst 4acToTon

(50 % 5) 'y, ¢ HoMMHanNbHBIM 3HaveHem 500 B.
1.2.18 ConpoTuBrneHne u3onaumm Mexagy SrekTpUHeckMMU LensmMm u Koprycom

npeobpasoBaTens,

nHTepdenca RS-485 n octanbHbIMK LLENSMU HE MEHee:
— 20 MOwm npu HopMarbHbIX YCIOBUSIX OKpY>KatoLLeln cpeabl;
—5MOM npu BepxHeM 3Ha4yeHun paboyen TemnepaTypbl OKpYXatoLen cpefbl;
— 1 MOM npu BepxHeM 3Ha4eHNN OTHOCUTENBHOW BNaXXHOCTU pabounx ycroBui.
1.2.19 lNpeobpasoBatens COOTBETCTBYET MO 3NEKTPOMAarHUTHOW COBMECTUMOCTHU
TpeboBaHuaM TexHudeckoro perrnameHTa TamoxeHHoro cot3a TP TC 020/2011.
TpeboBaHua No Buaam BO3OENCTBUN N MOMEXO3IMUCCUM NpuBeaeHbl B Tabnuvue 1.

a Takke pana BapuaHta wucnonHenua Modbus wmexay uensmu

Tabnuua 1
Havnme- Bua nomexm YpoBeHb UCNbITaTENBHOIO CraHpapTt Kputepun
HOBaHue BO3aeNncTBMA / Hopma no- KayecTBa
noprta MEX03MNCCcun dyHKUMO-
HMpOBaHWSA
MopT dnekTpo- KoHTakTHbIN pa3psig FOCT B
Kopnyca cTaTuyeckue +4 kB 30804.4.2
paspaael Bo3agyLwHbIn paspsig
+ 8 kB
PapgunoyactotHoe | 10 B/m B nonoce 4yactot 80 [OCT A
3reKTpoMarHuTHoe — 1000 MI'y, (nckntoyast 30804.4.3
none pagvoBeLlaTenbHbIe
avanasoHbl 87 — 108,174 —
230 470 —-790 Ml'y, roe
HanpsPKEHHOCTb
3NeKTPUYECKOro nonsi
JormkHa 6biTb 3 B/M)
Momexoamuccus 40 b (1 mkB/m) B nonoce FOCT -
(vHOyCcTpUanbHble yactoTt 30 — 230 MI'y; 30804.6.4;
pagvonomMexw) 47 pb (1 mxB/m) B nomnoce rocT
yacToT 230 — 1000 MIy, 30805.16.2.3
(kBa3UMMKOBOE 3HaYeHue;
N3MepuTensLHoe
paccTtosiHue 10 m)
MopThl HaHocekyHOHblE +1«B rocT B
3ANEeKTPO- MMMYNbCHbIE 30804.4.4
nUTaHKs nomMexm
nnoptel | MukpocekyHOHble +1kB FoCTP B
BBOJA- UMMYNbCHbIE (no cxeme «nposog — 51317.4.5
BbiBOAa | nomexu 6onbLUon 3eMnay)
3Hepruu
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MpogonxeHne Tabnuubl 1

Havnwme- Bug nomexm YpoBeHb ucnbiTatensHoro |  CrtangapT Kputepun
HoBaHWe BO3aencTenst / Hopma KayecTBa
noprta NOMEX03MUCCUKN dyHKUMO-
HUPOBaHUs
MooTbl KoHOyKTMBHbIE 10 B B nomnoce yactoT FOCTP A
SJ'IGIE)T o- MOMEXMU, 0,15 — 80 MI'y (uckntoyas 51317.4.6
P HaBeeHHble paguoBeLLaTenbHbIN
nuTaHmsa
- pagmoyacToTHbIMK ananasoH 47 — 68 Mlu,
BBOZa- 3NEeKTPOMarHUTHbIMU roe HanpshkeHue
nonsmmn ncnblTaTenbHOro curHana
BbIBOAA
OOIMKHO ObITh 3 B)

1.2.20 CpepgHsisn HapaboTka Ha OTKa3 C Y4eTOM TEeXHWYEeCcKoro o6CnyXuBaHus,
pernameHTMpyemMoro AaHHbIM PYKOBOACTBOM MO 3KcnnyaTaumm, He meHee 100000 .

CpepHsia HapaboTka Ha OTka3 ycTaHaBNMBaEeTCsl AN YCIOBUA U PEXUMOB B COOT-
BetctBum ¢ 1.1.4, 1.2.10, 1.2.12 — 1.2.15.

Kputepvem oTkasa sBnsetcs HecooTBeTcTBue TpeboBaHuam 1.2.5 — 1.2.9,
1.2.16-1.2.18.

1.2.21 HasHa4yeHHbIN cpok cnyxbbl 15 ner.

1.2.22 Macca npeobpasoBarens He 6onee 25 kr.

1.3 KoMmnnekTHOCTb

1.3.1 KomnnekT nocTaBkM npeobpasoBatens COOTBETCTBYET MNpPUBEAEHHOMY B
Tabnuue 2.

Tabnuua 2
HaumeHoBaHne Kon-Bo MpumeyvaHune

MpeobpasoBaTenb MarHUTHLIN 1 wr. B cooTBeTCTBMM C 3aKa3om

nonnaskoBbin MMI1-118hk40

MpeobpaszoBaTtenb MarHUTHGIN 1 aka.

nonnaskoBbI MNMMIM-118hk40.

Macnopt

KoMnnekT MOHTaXHbIX YacTemn 1-3 B cooteeTcTBUM C 1.4.3
KOMMJI.

Mpeobpa3zoBaTenb MarHUTHbIN 1 aka3. Ha naptuto npeobpasoBaTenei,

nonnaskosbi [MMIM-118hk40. nocTaBnsiemMyto B OOuH agpec, 1

PykoBoacTtBo no akcnnyataumm OOMNONHUTENbHO — No TpeboBaHMO

3aKas4yuka

1.4 CocTaB usgenus

1.4.1 MpeobpasoBaTtesib (CM. PUCYHOK 1) COCTOUT U3 KOpMyca, COEAUHEHHOIO C YCT-
POMCTBOM KpEMNIEeHUst U HanpaBnsioLLei, Ha KOTOPOW yCTaHABNMBAIOTCA: NOMNMABOK YPOBHS
1 orpaHu4MTenun xoda rnonnaska.
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BapuaHTbl ucnonHeHusi npeobpasoBaTtenei oTNM4arTCs:
— KOHCTPYKLMEN Kopnyca;

— TMNOM YCTPOWCTBA KpPenneHus;

— ONVHOW HanpaBnAoLen;

— KONMYECTBOM TOYEK N3MEPEHNS TeMNepaTypbl;

— KOHCTPYKUWME nonnaska ypOBHS;
— Hanu4ynem Bbixoda ¢ npotokonom Modbus (ncnonHeHne Modbus).

1.4.2 Kopnyc npeobpasoBaTens, B 3aBUCMMOCTM OT BapuaHTa UCMOSHEHUS, UMeeT
OQVH, ABa Unu Tpu KabernbHbIX BBOAA 1 M BHELIHUIA 3aKUM 3a3emneHnst 2 (CM. pUCYHKU 2,

3).

MpyumevaHne — BapunaHTbl NCNOMHEHNA C ABYMS Unn TpeMms KabenbHbiIMW BBOAAMU
npegHasHayeHbl Ans CKBO3HOrO coeauHeHusi npeobpasoBaTenent M Apyrx YCTPOWCTB B
FIMHUIO NUTaHUS-CBA3N 6e3 NPYMEeHEHUsT JONOMHUTENbHBIX KOMMYTALMOHHBLIX Kopobok. Ho
OTCYTCTBME  KOMMYTALUMOHHOW  KOpODOkM  OenaeT  HEBO3MOXHbIM  danbHenLyto
JKCnnyataumilo BO B3PbLIBOONACHOW 30HE OCTanbHbIX YCTPOWCTB MNpU  AEMOHTaxe
npeobpasoBaTtens An8 NPOBEAEHNS TEXHNYECKOro 06CNy>XUBaHNSA UMM PEMOHTA.

Kopnyc BapuaHTa WCMOMHEHUs MO YMOSYaHWI W3roTaBMMBaeTCs NUTbEM U3
antomuHneBoro cnnaea AK74 (AJ19), nokpbiBaeTcs aHOOHO-OKUCHBLIM MOKPbITUEM W
Kpackow. [ns gaHHoro BapuaHTa kabernbHble BBOAbI KPEMnsaTCs C MOMOLLbIO pe3bboBbIX

COeaVHEHUI (CM. PUCYHOK 2).

150max 790max

42max
4{2max

1 — kabenbHbIi BBOA; 2 — BHELLIHWI 3aXUM 3a3eMNeHUs

PucyHok 2 — BapmaHTbl MCMOMNHEHMSA KOpyca 13 antoMUHWEBOrO CrraBa:
a) ¢ ogHMM kabenbHbIM BBOAOM; 0) ¢ ABYMS kKabenbHbIMY BBOAAMM.

Mo 3aka3y, Ana BapvaHTOB ucnonHeHus npeobpasoBatens HX n3rotaBnusaetcs
CBapHOW KOpPMyc U3 KOppO3MOHHOCTOMKOM ctanm 12X18H10T. [ins AaHHOro BapuaHTa Ka-

6enbHble BBOAbI KPENSTCS CBAPKOM (CM. PUCYHOK 3).

10
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770max

40may

4{0may

a) 6)
740max 740max
d—

> >
S S ™ L
S S
~ ~

> >

S S

S S

= =

1 — kabenbHblit BBOA; 2 — BHELLHWI 3aXXIUM 3a3eMNeHus

PucyHok 3 — BapnaHTbl ICNONHEHUS KOpryca N3 HepXXaBetoLLen ctanu:
a) ¢ ogHUM kabenbHbIM BBOAOM; 6) ¢ ABYMSsI kKabenbHbIMU BBOAAMM; B) C ABYMS Ka-

6enbHLIMM BBOAAMMU, pacnonoXeHHbIMK nog yrnom 90°; r) ¢ Tpemsi kaGenbHbIMK BBO-

aamu.
1.4.3 Kopnyca nsrotaBnvBatoTcs ¢ kabenbHbiMy BBoAgaMu D12 (CM. pucyHok 4).

KaGenbHble BBOAbI, W3rOTaBMVMBAaEMble MO YMOSYaHWoO, (CM. PUCYHOK 4, a)
coepxaT KomnbLO YNNoTHWUTeNbHoe 1, BTYNKY HaXUMHyl0 2, BTYNKy pesbboByio 3,

3arnyLky 4.
Kaxabii kabenbHbli BBOA, KOMMMEKTYETCS TPEMS KOmnbLamMu YNNOTHUTENbHbIMU,

npegHasHa4YeHHbIMU ONna ynnoTHeHUA kabens Kpyrnoro ce4yeHuma ¢ HapyXHbiM AnamMmeTpom
11
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ot 5 go 8 mm, ot 8 go 10 mm 1 ot 10 go 12 mm. [JuanasoH AnamMeTpoB OOMYLLEHHbIX K
BBOAY B HUX kabenen ykasblBaeTcsi Ha TOpPLIEBOW MOBEPXHOCTM konbua. OAHO KomMbLO
yCTaHaBnuBaeTcs B kabenbHbIVi BBOA, ABa APYIVX NPUKINaabiBaloTCA

MpumeyaHve — [na BapuaHTOB wucnonHeHus kabenbHoro BeBoga YKBK, YKBKI
BblLLIeyKa3aHHble pa3Mepbl OTHOCATCS K AnameTpy kabens 6e3 6poHu.

7 2 3 4 7 2 5 4 6

ez

|I'AA’A’v”
el

6)
0 7 2 5 4
— g
B) r) n)

1 - KOmMbLO YNMOTHUTENbHOE; 2 — BTyNKa HaxuMHas; 3 — BTynka pesbbosas; 4 — sarmylka; 5 — BTynka pesbboBas
YKM; 6 — kpenéxHbin anemeHt YKM; 7 — Brynkn YKBK; 8 — BTynka pessbosas YKBKT; 9 — kombLo ynnoTHuTensHoe
YKBKT; 10 — wainba YKBKT .

PucyHok 4 — OnemeHTbl KabenbHblX BBOAOB:
a) kabenbHbIN BBOA, BapuaHT Mo ymonyaHuio; 6) kabenbHbIi BBOA C YCTPOMCTBOM Kper-
nexus metannopykasa (YKM); B) kabenbHbIi BBOA, C YCTPONCTBOM KpemnneHus 6poHupo-
BaHHoro kabens (YKBK); r) kabenbHbii BBOA C repMeTU3NPOBaHHbLIM YCTPONCTBOM Kper-
nexus 6ponHnposaHHoro kabensa (YKBKI); o) kabenbHbI BBOA C yCTPOMCTBOM KpenneHus
Tpy6bI (YKT).

Mo 3aka3y MOryT U3rotaBnMBaTbCsl BapuaHTbl UCMOMHEHUS KabenbHbIX BBOAOB C
YCTPOWUCTBOM  kpenneHua meTannopykasa (YKM), ¢ ycTpowcTBoM  KpenneHus
6poHupoBaHHoro kabens (YKBK), ¢ repmeTusavMpoBaHHbIM YCTPOMCTBOM KpEenneHus
6poHupoBaHHoro kabens (YKBKI) n yctpoiictBom kpennenusi Tpyobl (YKT).

BapuaHTtel ucnonHeHwus  kabenbHbIX BBOAOB C  YCTPOWCTBOM  KpEMmeHus
MeTannopykaBa coaepxaTt BTYJIKy pe3b0oByt0 5 ¢ pe3bbol nop KpenéxHbln arieMeHT 6, B
KOTOpPOM (bMKCUpYeTCst MeTannopykaB (CM. pucyHok 4, 6). KaGenbHbii BBOO WMeeT
BapuaHTbl ucnonHeHms YKM10, YKM12, YKM15 n YKM20 gns kpenneHus meTannopykasa
C BHyTpeHHum grnameTtpom 10, 12, 15 n 20 MM COOTBETCTBEHHO.

BapuaHT ucnonHeHusi kabenbHoro BeoAa C YyCTPOMCTBOM KpenneHust GpoHMpoBaH-
Horo kabens coaepXuT BTYNkK 7 (CM. puUcyHoK 4, B). ®ukcaums 6poHn kabens ocyLlecTs-
nsieTcs Mexay BTynkamu 7 npu HaBopaduBaHWM BTYNkM pe3bboBoi 3. BapuaHT ucnonHe-
Husa kabenbHoro BBoga YKBK16 npegHasHayeH ans KpenneHvus OpoHMpoBaHHOMO kaberns
C HapyXHbIM gnameTpoM Ao 16 mm. BapuaHT YKBK16 obecneunBatoT HagexXHoe arekTpu-
yeckoe coeanHeHve 6poHn kabensi ¢ kopnycom npeobpasoBaTens.
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BapuaHT wucnonHeHuss kabGenbHOro BBOAAa C repMETU3UPOBaHHLIM YCTPONCTBOM
KpenneHust GpoHMpPoOBaHHOro kabensi (CM. PUCYHOK 4, T) COAEPXUT BTYNKN 7 Ans doukcaumm
6poHu kabens Npu HaBopayMBaHUK BTYIIKM pe3b00BON 8, a Takke KOMNbLO YNIOTHATENBHOE
9, wanby 10 n BTynKy pesbboByto 3 aonsg repmeTusaumm no obonouke kabens. OaHHbIN
BapuaHT kabenbHOro BBOAA KOMMMEKTYeTCs ABYMS KONnbLaMu ynnoTHUTeNbHbiMM 9. OgHO
KOMbLIO ycTaHaBnuBaeTca B KabenbHbI BBOA, Apyroe npuknagbiBaeTca. Kaxgoe konbLo
MMeeT CBOM AManasoH OOMYyCTUMbIX HapyXHbIX QuameTpoB MOHTMpyemMoro kabens. Bapu-
aHT wucnonHeHua kabenbHoro BBoga YKBKI6 npegHasHadyeH pgns  kpenneHus
H6poHupoBaHHOro kabens c AgnameTpom no 6poHe Ao 16 MM M HapyxHbIM guameTpom oT 10
go 15 mm wvnm ot 14 po 19 mm. Bapmant YKBKI16 obecneuvBaloT HagexHoe
anekTpuyeckoe coefmHeHne 6poHn kabens ¢ kopnycom npeobpasoBaTens.

BapuaHT cnonHeHus kabenbHOro BBOAA C YCTPOMCTBOM KpenneHus Tpybbl coaep-
XWT BTYNKYy pe3bboByto 5 ¢ BHYTpEHHeN pe3bboln nog KpenneHve Tpyobl (CM. pUCyHOK 4, A).
BapuaHT ncnonHenus kabensHoro Beoaa YKT1/2 npegHasHaueH ons kpenneHus Tpy6bl C
HapyxHou pe3bbon G 1/2.

MeTannuyeckme anemeHTbl kabenbHOro BBoAa Ans npeobpasoBaTenei ¢ Kopnycom
13 anomuHueBoro cnnaesa AK74 (AJ19) (cm.1.4.2 — wcnonHeHne MO YMOMYaHWIO)
n3rotaBnmealoTca m3 ctanu 20, MOKPbITOM ranbBaHUYECKUM LIMHKOM, W3 cTanen
12X18H10T, 14X17H2 vnn n3 cnnaea JIC59-1 ¢ HUKENEBLIM XMMUYECKMM MOKPLITUEM, a
Ans npeobpasoBaTtener ¢ KOpNycoMm M3 HepXaBerowwmx ctanen (cm.1.4.2 — ncrnonHeHue
HX) narotasnueatotcst us ctanent 12X18H10T, 14X17H2.

1.4.4 Npeobpa3oBaTenb W3roTaBMMBaETCsl C HeperynupyembiM naHUeBbIM WK
pe3bboBbIM  YCTPOMCTBOM  KpenneHust Ha pesepByape. YCTPOWCTBO  KpenneHus
npeobpasoBartens narotasnusaetcsa n3 ctanu 12X18H10T (ncnonHenne HXX).

MoppobHoe onucaHne OCHOBHLIX TWUMOB YCTPOMCTB KpenneHus npeobpasosaTtenei
npvBeaeHo B Npunoxennn B.

1.4.5 TlpeobpasoBatenn MOryT M3roTaBnuBaTbCA C ONMHOW Hampasensiowen B

cooTteeTcTBUMN € 1.2.2.
A oG

PucyHok 5

OnvHa Hanpaensiowerr L — 3TO  paccTosiHie OT  TOPLEBOM MOBEPXHOCTM
HanpaBnsilowen A0 YNNOTHUTENBHOM MOBEPXHOCTU bnaHua unu pesbboBOro LWTyLepa.
OnvHa Hanpasnswowen npu 3akase ykasblBaeTcs B YCMOBHOM  060O3HaYeHun
npeobpasoBaTens.
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B cnyyae, ecnum HeT HeoBXoAMMOCTM M3MEPsATb YpPOBEHb MO BCell AnvHe
HanpaBnsilowen, To ANa YMeHbLUEHUs CTOMMOCTM NnpeoGpasoBaTens LenecoobpasHo npu
3aka3e YykasbiBaTb B YCMOBHOM 0GO3Ha4YeHWU npeobpasoBaTens CKOPPEKTMPOBaHHOE
3HaYeHVe BepxHei HensmepsieMor 30Hbl h (CM. pUCyHOK 5).

MWHMManNbHO BO3MOXHOE CKOPPEKTMPOBAHHOE 3HaYyeHUe BepXHel Hensmepsiemoi
30HbI hmin ONpeaensieTcs no opmyne, Mm:

Nmin = Ahgmin + hy:

rae  Ahgmin — MUHUManbHOE 3HayYeHVWe BepxXHel Hen3MepsieMON 30HbI, onpedensemoe
BapuaHTOM ucnosnHeHus npeobpasosatens (cm. 1.2.4), mm;

hy — BbICOTa nonnaska ypoBHs (CM. npurnoxeHue ), Mm.

CKOppeKTMpOBaHHOE 3HauYeHne BepxHen Hensmepsiemon 3oHbl h He ykasbiBaeTcs B
ycrnosHoM o603HaveHun npeobpasoBaTens, eCnvM OHO He NpeBbllaeT MUHUMAaNbHO BO3-
MOXHOTO 3Ha4YeHus hpin.

1.4.6 MNpeobpaszoBaTenle MOXeT MMEeTb A0 BOCbMW TOYEK, OATYMKOB WU3MEpPEeHUs
Temnepatypsbl (Mo ymonyaHuio 1).

1.4.7 Belbop Tvna nonnaeka onpefenseTcss xapaKTepucTUKamy KOHTPOMMPYeMoW
cpedbl: AaBeHneM, NNOTHOCTbIO, XMMUYECKOW aKTUBHOCTBIO.

MoppobHoe onucaHne OCHOBHLIX TUMOB MOMNMABKOB NpeobpasoBartener npusegeHo
B npunoxexuu I

1.5 YecTpouncTBo n pabota

1.5.1 Kopnyc 1 npeobpa3oBaTtens ¢ kabenbHbiM1 BBOAAaMU 4, YCTPOMCTBO Kpenne-
HWs 2 1 Hanpasnsawwasa 3 o6pasyoT B3pbIBOHENpPOHMLaeMyto 0b6ono4vky npeobpasoBaTens
(cm. pucyHok 6). Ha HanpaBnsioweln yctaHaBnuBalTcA nonnaBok 13 v orpaHnynTenu
xoaa nonnaeka 14.

Kopnyc npeobpasoBatens Kpenutcs K YCTPOWCTBY KpenneHus BuHTaMuM 6 C
NPUMEHEHNEM MPYXMHHBIX Wanb Ans MCKMYEHUS CaMOOTBUHYMBaHUA. Hanpaensiowasa
coefvHeHa C YCTPOMCTBOM KpEenseHnsi CBapHbIM coeguHeHeM. BTynka 5, npuBapeHHas K
YCTPOWCTBY KpPEMMEHUs, yMEeHblUaeT Harpy3ky Ha [AaHHOe CBapHOE COeAuHeHue npwu
BHELLIHUX MEXaHUYECKNX BO3AENCTBUSX.

O6onoyka Ha Kopnyce MMeeT HapyXHbI 3aXUM 3a3eMreHns 7. BHyTpu o6onodku
pacnonaraeTcsi Mo4yIb 3NEKTPOHHbIN 8, C BHYTPEHHUM 32XXMMOM 3a3emneHuns 9.

Mopaynb 3MneKTpoHHbIN, cocTouT M3 Bnoka gatynkoB 10, nnatel 06paboTkn AaHHbIX
11 v nnatbl BXogHOM 12. Brok 4aTYMKOB pacrnonoXeH BHYTPW Hanpasnsowen 1 CoOaepxuT
MarHUTOYYBCTBUTENbHBIN  3MEMEHT (FE€PKOHO-PE3UCTOPHYK JMHENKY) W UHTerpasnbHble
JaTynkm Temnepatypbl. [nata 06paboTkM AaHHbLIX U NraTa BXOAHAs YCTaHOBMEHbLI BHYTPU
Kopryca npeobpasoBaTens.

1.5.2 MNpeobpasoBaTens paboTtaeT cneaywwmm obpasom. bnok gatunkoB moayns
3MNEeKTPOHHOrO (hopMUpYET CUrHanNbl, COOTBETCTBYIOLLME YPOBHIO U TEMMEpaType KOHTPO-
nupyemoii cpefpl, a nnata 06paboTkn cUrHanoB ¢ NraTon BXOAHOW MOAYNS 3NEKTPOHHOrO
npeobpa3sytoT curHanbl 61oka AaT4YMKOB B BbIXOAHbIE CUrHanbl npeobpa3soBaTens.

1.5.3 'amepeHne YypoBHSI OCyLUEeCTBNsieTCs cnegylowmmMm obpasom. [lonnaeok
YPOBHA C MarHWTOM CKOMb3UT MO Hanpaensiolen, BHYTPU KOTOPOW pPacrnonoXeH
MarHUTOYYBCTBUTESNbHBIN 3NeMeHT (TePKOHO-PEe3nCTOPHasi NMHerka) Gnoka OaTyMKoB, U
3aHMMaEeT Ha HanpaensOWENn MONMOXeHWe, COOTBETCTBYHOLEE YPOBHIO KMOKOCTWU.
[nanasoH nepemeLlLeHnss nonfaeBka OrpaHNYMBaETCs OrpaHUYUTENsIMM XO4a nonsaeka.
MarHut nonnaeka, BO3OENCTBYsl HA FEPKOHbI, CO34AET B repKOHO-PE3UCTOPHON JNHENKe
CWUrHan, COOTBETCTBYIOLUIA TMOMOXEHUIO TOMNMaBka, T.e. COOTBETCTBYIOLMA YPOBHIO
KWUOKOCTU.
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1 - Kopryc; 2 — yCTPOICTBO KpernneHusi; 3 — Hanpaensiowas; 4 — kabenbHbI BBOA; 5 — BTYNKA; 6 — BUHT; 7 — BHELUHUNA
3aX1M 3a3eMneHnst; 8 — MOLyNb SMEKTPOHHBIN; 9 — BHYTPEHHMIA 3axuM 3a3emneHnst; 10 — 6ok AaTYMKOB MOAYNS ANeKTPOH-
Horo; 11 — nnata 06paboTkM AaHHbIX; 12 — nnata BxogHasi; 13 — nonnaeok; 14 — orpaHM4NTENb X0Aa NoNnaBka.

PucyHok 6
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1.5.4 N3amepeHne TemnepaTypbl OCYLUECTBISIETCS C MOMOLLUbID UHTErpanbHbIX
JaTysKkoB TemnepaTypbl Groka [aTyMKoB, paBHOMEPHO pacnpefeneHHbIX B npejenax
AManasoHa W3MepeHuii ypoBHs. Cxema pacrofiokeHWsi AaTyvMkoB —TeMmnepaTypbl
npvBefEeHa Ha puUcyHke 7. TOYHble 3HAYEHWSI BLICOT YCTAHOBKWU [aT4YMKOB TEMMepaTypbl
3anucaHbl B NamaT NpeoGpa3oBaTensi U ykasaHbl B €ro nacropTe.

Al

I
OaTunk Tem- m

nepatypbl Ne8 =

Aatuuk Tem-
nepaTtypbl Ne3 TS

Aatunk Tem-
nepatypbl Ne2 £

hts

Aatynk Tem- '
nepatypbl Nel P

hts

htz

t1

PucyHok 7

1.5.5 Kpome namepeHun ypoBHsi 1 Temnepatypbl, npeobpasoBaTenb OCyLLEeCcTBsEeT
pacyéT cpegHen TemnepaTtypbl XXUAKOCTH, NIIOTHOCTM, 06BbEMa U Macchl.

Pacuét cpegHelt TemMnepaTyphbl XXUAKOCTY t° OCYLLLECTBMAETCSA N0 AaHHLIM OATYNKOB
TemnepaTtypbl, PACMOMNOXEHHbIX HUXXE YPOBHS XUAKOCTU.

PacueTtbl nnotHocTh, o6bema, maccel HedTun, HedTenpoaykToB n CYI npoBogdATcs
B COOTBETCTBMM C AaHHbIMU, MPUBEAEHHBIMU B CTaHAapTax:

—T'OCT 8.587 Macca HedTn n HedbTenpoaykToB. MeToankun (MeToabl) USMEpPEHNIA;

— [OCT 28656 Na3bl yrneBooopoadHblEe CXWXKEHHble. PacyeTHbIi MeToq onpegene-
HWS1 NNOTHOCTU M OABMEHMWS! HACbILLEHHbIX NapoB.

1.5.6 NpeobpasoBaTtento MOXHO 3a4aTh ABa cnocoba pacyéTa NnoTHOCTU.

MepBbili cnocob npegHasHayeH Ans pacdéta MMOTHOCTU MPOW3BOSIbHOWM XKUOKOW
cpenpl. MNpy 3TOM NAOTHOCTbL XUOKOCTU PacCYNTbIBAETCA ANS TEKyLLel cpeaHen TeMnepa-
Typbl N0 3afaHHbLIM, BBEAEHHBLIM B NamsiTb NpeobpasoBatens gaHHbIM: UCXOOHOMN NIOTHO-
CTK ro, Temnepartype to, COOTBETCTBYIOLLEN UCXOAHOW NMOTHOCTU, U KO3 druneHTy 06b-
€MHOro pacLumMpeHuns xugkocTtu Lo.

VcxopHble gaHHble Ans pacyéra nroTHoCcTM ro, to, Lo moryT BBOAUTBCA MNpu
aKcnnyatauum B COOTBETCTBMM C NACMOPTHbIMU AaHHbIMW MPOAyKTa WNW pesynbTatamu
KOHTPOIbHbIX M3MepeHuit. Ecnn ncxogHble AaHHblE HEU3BECTHBI, TO OHWM MOTYT ObITb B3ATHI
13 CNpaBoOYHON NUTEpPaTyphI.

Btopoii cnocob6 npumMeHsieTcs AN OnNpefeneHust  NMOTHOCTUM  CXMKEHHbIX
yrneBogopofHbix raszos (CYI), coctoAwmx n3 nponaHa un bytaHa. PacuyeT ocyulecTBrnsieTcs
B cootBeTcTBMM ¢ FTOCT 28656. MNMpeobpasoBaTtenb paccuntbiBaeT nnotHocTb CYI ana
TEKyLlen cpefHen Temnepartypbl Mo 3agaHHOMY KOMMOHEHTHOMY COCTaBy: MacCOBOW Aorne
nponaHa Pr n maccoBon gone oytaHa Pb.
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Bbibop cnocoba pacuéta NMOTHOCTK onpepensieTcs HacTpoikamu
npeobpasoBaTtens B cootBeTcTBUM ¢ [1.7 unu E.5.

1.5.7 NpeobpasoBaTtento MOXHO 3aAaTh ABa cnocoba onpeaeneHns o6bEMa.

MepBbIi cnoco®, Havbonee TO4YHLIA, NpefHasHayeH Ana onpeneneHus obbéma
XWUOKOCTM B pe3epByapax NpoM3BONbHON reoMeTpuyeckorn popmel. Mpu gaHHom cnocobe
npeobpasoBaTtenb paccuutbiBaeT o6bem AN M3MEPEHHOro YPOBHSI MO rpagyvMpOBOYHON
Tabnuue pesepByapa, T.e. Tabnuue COOTBETCTBMA MeXdy YPOBHEM U OOBLEMOM.
pagyvpoBoyHas Tabnuua BBOAUTCA B NaMsaTb npeobpasoBaTtensi Npu ero U3roToBrneHun
WIK Npy 3KcnnyaTaumm.

BTopon cnocob npegHasHadeH Ana  onpegeneHvs obbémMa  KUOKOCTM B
pesepByapax C MNpoOCTbIMW reomeTpudeckumn dopmamu. [llpu gaHHOM  cnocobe
npeobpasoBaTtenb paccynTbiBaeT 0O6BbEM XMAOKOCTM MO MaTeMaTuyeckum dopMynam,
COOTBETCTBYIOLLUM CIeayoLWMM Tnam pe3epByapoB:

— BepTuKarnbHble pe3epByaphbl, T.e. pe3epByapbl C HEM3MEHHON MO BbICOTE MrioLla-
Obl0 MONEPEYHOro CeyveHnst (MMEeKT NIMHENHYH0 3aBUCUMOCTb OObEMA XMUAOKOCTU OT YPOBHS
XUAKOCTN).

— rOpu30HTarbHbIE UMNUHAPUYECKME pe3epByapbl C MAOCKMMM OHWLLAMU, T.€. pe-
3epByapbl B OpMe ropusoHTanbHO nexailero uMnmHapa ¢ NnocKMMmn gHULLamu;

— TOpPU3OHTarnbHbIE UWMMHOPUYECKNE pe3epByapbl C 3MNUNTUYECKUMU OHULLAMMU,
T.e. pe3epByapbl B (OOpPME ropuU30oHTarnbHO NeXallero UMnuHapa ¢ nnunTUYECKUMU OHU-
Lamu, Npu 3TOM BbICOTa AHULL NPUHUMAaEeTCs paBHOW V4 AmameTpa pesepByapa.

1.5.8 OnpepenexHve Macchl BbIMOMNHAETCS NpeobpasoBaTtenem nytem YMHOXEHUS
00bEMa Ha BbIYUCNEHHYHO NITOTHOCTb.

Mpu onpegeneHnyn NIOTHOCTM MO MCXOAHbIM OAHHBLIM: MCXOL4HOW MMAOTHOCTU ro,
Temnepartype to, COOTBETCTBYIOLLEN MCXOAHOW MAOTHOCTU, U KOIDPULNEHTY 0O BEMHOrO
paclumpenuns xunakoctn Lo, macca xugkoctn G onpegensietcs Kak npovnsseaeHve obbema
U 1 NNOTHOCTW I

G=U-r
Mpu BbluMcneHun nnotHocT CYI no KOMMOHEHTHOMY cocTaBy Macca G
onpegensieTcs kak cymMa macc xuakon G_ 1 naposoi ¢asbl G

G=G_+G.

Mpu atom macca xuakon casbl G_ onpepensdeTcs Kak npovssegeHne obbema U un

NIOTHOCTMU I

G =U-r,
a macca naposou ¢ha3bl G~ onpeaensieTcs kak Nnpou3seaeHne NNoTHOCTU NapoBon dasbl U
pasHocTu obbeMa pesepByapa U 06beMa XKULOKOCTU.

MpumeyaHue — MNMnotHocTb naposon dasbl CYI paccumTbiBaeTCca No TemnepaType
naposoi dasbl t~ 1 KoMnoHeHTHOMY cocTaBy CYT, HO He BbIBOAMTCS Ha OToDpaXeHue.

1.5.9 Npeobpa3oBatenb npegHasHadyeH pAns paboTel B COCTaBe CUCTEMbI
nameputensHon CEHC wnu  gpyrol cucteMbl aBTOMaTtu3auuMuM MPOU3BOACTBEHHBIX
obbekToB, noadepxusatowen npotokon CEHC. Haubonee nonHas wuHdopmaums o
B3aumogencTeum npubopos 1 coctaBe cuctembl uameputenoHon CEHC npuepeHa B
PYKOBOACTBE MO 3KCMnyaTaumn CUCTEMBI.

MpeobpaszoBaTenb nmeeT ABa pexuma paboTbl: M3mepeHuin u amynauumm. Mocne
nofauyv nuTaHusi npeobpasoBaTernb HAXOAUTCS B PEXUME U3MEPEHUI. Pexnm namepeHuii
SIBNSIETCS  OCHOBHbIM  pexvMmom paboTel. B pgaHHOM pexvme npeobpasoBaTtesnb
nepuoanyeckn OCYyLLEeCTBRSIET M3MEepeHue, BblUMCIEHUE MapamMeTpoB KOHTPONMpyemomn
cpenpl, hopMmupyeT 1 NnepedaéT B NMMHUIO CBA3N 6aNT COCTOSHUS.
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B 6aiiTe cocTosiHusi npeobpasoBatenb nepefaéT MHopmaumio No 3agaHHbIM Mpu
€ro HacTpoWKe KOHTPONMPYEMbIM COOBLITUSIM (OOCTUIMU UMM HET napameTpbl KOHTPOSM-
pyemoli cpefbl 3a4aHHbIX NMPY HACTPOWKE NOPOrOBbIX 3HAYEHUI).

BanT coctosHuMa npeobpasoBaTens UCMONb3yeTcs OPYrMMU  YCTPOWCTBaMM:
6nokamu kommyTauun, nutaHus-kommytauum Tuna BK, BIK, cBeToBbiMM, 3BYKOBBIMU
curHanusartopamu Tuna BC, MHorokaHanbHeIMM curHanuaatopamum tuna MC-K, BC-K u gp.,
KOoTOpble no 6anTy COCTOSHWS, B COOTBETCTBUM C COBCTBEHHbIMWU HACTpOMKaMu,
OCYLLIECTBNAT KOMMYTaUUIO LEeMnen WUCNOMHUTENbHbIX YCTPOMCTB, BKMOYEHUE UMK
BbIKIHOYEHNE CBETOBOWN U/MMNn 3BYKOBOW CUrHanNu3aumm.

Mi3mMepeHHble, BblYUCMEHHbIE 3HAYeHUS MapamMeTpoB KOHTPOMMPYEMOW XUAKOCTU
nepefaTca npeobpa3oBatenemM B JMHWIO CBA3M MO 3anpocy oT npwubopos,
OCYLLECTBNSAOWMX  OTOOpaxeHwue, obpaboTky  MHopmaumu: MHOTOKaHanbHbIX
curHanuaatopoB Tvna MC-K, BC-K, koMnbloTEpOB C COOTBETCTBYHOLLMM MPOrpaMMHbIM
obecneyveHnem un ap.

MpeobpaszoBatenb ocyuecTBAsieT nepedady AaHHbIX MO TPEXNPOBOLHOW IUHWUK
nutaHusa-cea3n, npotokony CEHC. lNpeobpa3oBaHne curHanoB NUHWM NUTaHWA-CBSA3N B
cTaHOapTHble MHTeppenChbl OCyLLIECTBNAETCS NOCPEACTBOM aAanTepos.

Pexum aMmynsaumm oTnuyaeTcst OT pexunma U3MepeHus Tem, YTOo NMPOMCXOAMT ocTa-
HOBKa npoLecca namepeHuin. B gaHHom pexume npeobpasoBaTento MOXHO 3ajaTb 3Ha-
YeHUs U3MepseMblX NapameTpoB, KOTopble ByayT nepenaBaTbCs B NIMHUIO KaK U3MEpPEH-
Hble. o 3TMM 3afaHHbIM 3HaveHusM OyaeT OCyLLecTBMATLCA pacyET ocTarnbHbIX napa-
MeTpoB, hopmmpoBaTbca 6anT cocTosHMA. 3agaBas npeobpasoBaTento pas3nunyHble 3Ha-
YeHVs1 NnapamMeTpoB, MOXHO MCMNONb30BaTb AaHHbLIA PEXMM Ans NpoBepku pabotocnocob-
HOCTW CMCTEMbI aBTOMATUKM, T.€. OCYLLECTBMATL NPOBEPKY paboTocnocobGHOCTH (CpabaTbl-
BaHWS) UCMOMHUTENbHbLIX YCTPOWCTB, BKITKOYEHUS CUTHanNM3auum npu OOCTMKEHUW 3adaH-
HbIX MOPOrOBbIX 3HAYEHWI MapameTpoB. TakkKe PEXMM 3MYNAUUM MOXHO MCMONb30BaTb
ONsi NPOBEPKM NPaBUIIbHOCTM pacyeTa npeobpasoBaTenem o6beMa, Macchl, MIOTHOCTY.

Mpeobpa3zoBaTenb noaaepXxuBaeT npoueaypy HaCTPOWKU MO YNpaBnsoWMM CUrHa-
nam npubopoB: MHOrokaHanbHbIX curHanusatopoB Tuna MC-K, BC-K, komnbloTepoB c
COOTBETCTBYIOLLUM NporpaMMHbiM obecneyeHmem u npumeHeHuem agantepa JIMH-RS232
unn JIMH-USB. lMpu HacTponke npeobpasoBaTtenb OCYLIECTBNSET onpeaenexHve, nepeaa-
4y, NPUEM U COXpaHeHVe NapaMmeTpOB HAaCTPOMKU.

1.5.10 BapyaHT  wncnonHeHnss npeobpasosatens Modbus wmoxetr  Takke
NPUMEHSTBCS B CUCTEMAX aBTOMaTusauuu, nogaepxueatowmx npotokon Modbus. O6meH
MHpopMaLmen B [JaHHOM BapuaHTe ocyllecTBnsieTcda no wuHTtepdency RS-485, c
ncnonb3oBaHnem npotokona Modbus ¢ dopmatom naketa RTU, B coOTBETCTBMM C
nokymeHtammn: «Modbus application protocol specification», «Modbus over Serial Line
Specification & Implementation guide».

1.6 MapkupoBka

1.6.1 MNpeobpa3zoBaTenb MMEET MapKUPOBKY, COAEPKaLLYO:

— 3aperncTpupoBaHHbI TOBAPHbIN 3HaK M3roTOBUTENS;

— HaUMeHOBaHWe U3genus;

— 3aBO/CKOW HOMEpP nsgenus;

— cteneHb 3awmnTbl no FOCT 14254;

— MapKMPOBKY B3pblBO3aLUMTHI;

— HavMeHoBaHWe opraHa no cepTudmKauum n Homep cepTudmkata COOTBETCTBUSA
TpeboBaHusm TP TC 012/2011 «O 6GesonacHoctu obopygoBaHus Anst paboTbl BO
B3PbIBOOMNACHbIX Cpeaaxy;

— nsobpaxeHue cneunanbHOro 3Haka B3pbiBo6e3onacHocTyH;
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— un3obpaxeHne eaMHOro 3Haka obpalleHus NPOAYKUMM Ha pbIHKE FOCY4apCTB-
yneHoB TaMOXEHHOrO COH33a;

— rof BbINycKa;

— 3Hak Ta 1 guanasoH TemnepaTtyp OKpyXatoLLen cpeapbl Npuy aKcnnyaTauuuy;

— nHdOpMaUMOHHYIO Hagnuch «cnonb3oBaTh KpenexHble AeTanu ¢ npegernomM Te-
Ky4ecCTu paBHbIM unn 6onee 3HadeHus 400 MlMav;

— npegynpexpatowyto Hagnmck «OTKPBIBATb, OTKNKOYMB MNTAHUE!».

lMpeobpaszoBaTtenu ¢ kopnycom 13 anomMuHmneBoro cnnaesa AK74 (AJ19) (cm.1.4.2 —
UCMOSTHEHNE MO YMOMYaHUIO) Takke MMET MHOPMaLMOHHY Haanucb «Pesbba nop ka-
OenbHble BBOAbI M25x1,5».

1.7 YnakoBKa

1.7.1 MNpeobpasoBatene MNOCTaBnseTcA B [AePeBAHHON Tape MpeanpuaTUs-
n3rotoBuTens, obecneuyvBaiollen  3awuTy  npeobpasoBaTens OT  BHELIHUX
BO3J4ENCTBYIOLWMX PaKTOPOB BO BPeEMS TPaHCMOPTUPOBKN U XpaHeHus. Ons nCknioyeHus
NoBpeXAeHUN W©3-3a nepemMelleHnii npeobpasoBatenb QUKCUPYETCH BHYTPW Tapbl
OepeBsHHbIMW MNaHKaMy, MecTa KOHTakTa npeobpasoBaTens € Tapoyu 3aliuvuiarTcs
BCMeHeHHbIM nonuaTtuneHom MMNU-I. Monnasok npeobpasoBaTtens 3awmaeTcs MIEHKON
BO3ayLUHO-Ny3bIpyaTown MNBlM12-10-75, dukcnpyeTcsa Ha HanpaBnsAoLLEen KNenkon NeHTon.

1.8 O6ecneyeHne B3PbIBO3aLMLLEHHOCTU

1.8.1 B3pbiBo3awwmiLeHHOCTE Npeobpas3oBaTtens B COOTBETCTBMM C MapKMpPOBKOM
0/1Ex db 1IB T3 Ga/Gb obecneunBaeTca MpUMEHEHMEM B3pbIBO3aLUMTLI BuAa
B3pbIBOHENpoHuUaemass obonovka «d» no FOCT IEC 60079-1 ¢ pasgenuTenbHbIM
anemeHtom no [OCT 31610.26 u BbINOMHEHWEM KOHCTPYKLUUW B COOTBETCTBMU C
TpeboaHuamm FOCT 31610.0.

1.8.2 OnekTpuyeckune uenu npeobpasoBartens 3aKmntoYeHbl BO
B3pbIBOHENpPOoHULaemyto obonouky no FOCT IEC 60079-1.

O6onoyka MMeeT BbICOKYlD CTeneHb MeXaHU4ecKOW MNPOYHOCTW, BbIAEPXWUBAET
[JaBneHune B3pbiBa 1 UCKMOYaET Nnepeaady B3pbiBa B OKPYXKaloLLYO cpeay.

B3pbIBoycTONYMBOCTE OOOMOYKM MPOBEPSETCA NPU W3rOTOBMEHUM WCMbITAHUSMMN
n3bbIToYHbIM gaBneHuem 1,5 MMa no FOCT IEC 60079-1.

B3pbiBOHENPOHMLAeMOCTE 060M104kM obecnednBaeTcst UCNONMHEHNEM AeTanen u mux
coeanHeHneM ¢ cobnogeHem napameTpoB B3pbiBo3almTel no FOCT IEC 60079-1.

ConpsikeHus getanen, obecneumBaroLLMX B3pbIBO3AWMTY Buaa «d», nokasaHbl Ha
yepTexkax CpeAacTB B3pblIBO3aWWTbl, 0003Ha4YeHbl CroBoM «B3pbiB» C  yKkasaHuem
napameTpoB B3pbIBO3aLLUTLI (CM. PUCYHKK 8, 9).

Ha noBepxHocTsX, 0603Ha4YeHHbIX «B3pbiB», HE AoNyCcKaloTCs 3a00MHbI, TPELUUHbI U
apyrve pedekTbl. B pe3bboBbIX COeOUHEHUSX OOMKHO ObiTb HE MEHEe MATUM MOMHbIX
HEenoBpeXAeHHbIX BUTKOB B 3aLlenfieHNN.

KpenexHble pgeTanM  0OBOMOYKM  NpefoXpaHeHbl  OT  CaMOOTBMHYMBAHWS,
M3roTOBIEHbI N3 KOPPO3MOHHOCTOMKON CTanu UM UMET aHTUKOPPO3MOHHOE MOKPLITHE.

Hetann, usrotoBneHHble n3 ctanm mapok 20 u 09Ir2C, umetoT ranbBaHUYeECKOe
nokpeiTre Li6.xp., aetann n3 cnnasa AK74 (Al19) nmeroT 3awmnTHOE XMMMYECKOe NOKpbIThe
XuM.oKC.3., geTanu n3 cnnaea J1IC59-1 nmerT xummuyeckoe nokpbiTne Xvm.H6.7B.

Kopnyc 1, wusrotoBneHHbin u3 cnnaBa AK74 (AJ19), umeeT Ha HapyxHoOn
NMOBEPXHOCTM 3alLMTHOE MNONMMIMpPHOE MOPOLLKOBOE MNOKpbITUE. [ns npenoTBpalleHus
0o6pas3oBaHua 3apsiga CTaTUYECKOro 3MeKTpuyYecTBa TOMWMHA [AHHOTO MOKPLITUS He
npesbiwaeT 1 MMm.
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PucyHok 9 (nucT 2 us 4) — YepTexx cpecTB B3pbIBO3aLMTLI BApUaHTa Co CBapHbIM KOpMy-

CoM u3 HepxaBetowen ctanu (HXK)
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PucyHok 9 (nuct 3 u3 4) — YepTex CpeacTs B3pbIBO3aALUMTLI BapuaHTa Co CBapHbIM KOpMy-
CcoMm u3 HepxaBetowen ctanm (HXK)
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/o3, Haurerobare Mamepuarn
7 Kopryc Lmane 12XT8HI0T 1OCT 5632-20%
3 Romyo Omame 4XT7H2 [OCT 5632-201
4 | Duey)lumyep - bapumm ucnomernus Limanms IZXTEH10T TOCT 5632-2074
5 Taomwa Lmane 12X18H10T 1OCT 5632-20%
6 Bmyka Lmane 12XT8HI0T [OCT 5632-207%
7 Sazmuka Lmans 1ZXTEHT0T TOCT 5632-2074
8 Tpyoa Tpyda 18x2 (18x15/20x12) Cmams 12X T8HI0T [OCT 994 1-2022
g Saknenka Lmane 12XT8HI0T 1OCT 5632-207
0 Drarey Lmane 12XT8H10T 1OCT 5632-207
77 Romyo (mecw pesurobas HO-68-1HTA TY 380051166-2015,/P(-264-5 TY 2512-003-365223570-97
4 JaxuM  KIeMMHbIU -
%4 Uhubka 3azemnerus Lmane 12XT8H10T 1OCT 5632-20%
5 [auka [avka 4 A2-70 OIN 934
6 Waida Wadda 4 A4 OIN 127
77 Uavoa UWadda 4 A2 OIN 125
78 bomm bonm M5x18 A2-70 70 OIN 933
79 [auka [avka 5 A2-70 DIV 934
20 UWadda UWadda 5 A4 OV 127
27 Waida Wadda 5 A2 OIV 125
22 Burm Burm Mox16 A2-70 OIN 912
- Bererenrsid 30oHum NBR,
23 [Tonmabox - (geponnacmuk I00-7A1T TH6-05-227-625-82,
- Omans 12XT8HT0T FOCT 5632-201, Pmoponsacm P-4 [0CT 710007-80
24 Ozparuumesis Lmane 12XT8HI0T 1OCT 5632-20%, @moponnacm @-4 10CT 10007-80
37 Bmyrka Cmans 12X18HI0T TOCT 5632-2074/A1SI 327
32 | Komwyo yniomHume/isHoe (mecs pesurobaa HO-68-1HTA 7Y 380057166-2075
2 Bmyka pessiobas Cmans 12X18HI0T TOCT 5632-2074/A1S1 321/
Cmans 146XT7H2 TOCT 5632-2014,/A1S] 437
u Brywa Haxums Cmarne 12X18HI0T TOCT 5632-2014,/A1S1 321/
Cmams 14XT7H2 TOCT 5632-2014/A1S1 431
B\ oryma st s AT 10U 55 SIS 151
B | ywo e oo Ao 0L 650 2O 5
7| e
38 | Komeyo ynnomuumessHoe SKEKT™ (vecw pesurobas HO-68-1 HTA 7Y 380057166-2075
39 Wavoa Sucm nomuzmunera HA 10 7Y 6-49-3-88
- Mygma MBH-HC-MI6IM20 M25 M32 G1/2, G3/4)-
4o | dempoicmbo kpennenus MPTOZ, 15 20 22 25 32) P67
memannapykaba 7Y 273313 130-023-99856 4 33-2017
Brecmo kpenexHozo 3/emeHma BoMoXHO Kpen/ieHue mpyos!
47 Saemuna (mecw pesurobas /-/17—5{?—7 HTA (B-T4~1HTA) TY 380051166-2075 /
[Tonuarud 1TA6 Snosreiy b 7 copm 7Y 6-05-988-87

PucyHok 9 (nuct 4 ns 4) — YepTex cpeacTB B3pbiBO3aLLMTLI BapnaHTa CoO CBapHbLIM KOp-
nycom 13 Hepxasetowen ctanum (HX)
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1.8.3 O6ono4ka uMeeT cTerneHb 3allinTbl OT BHELLUHMX Bo3aelcTBuii IP66 no TOCT
14254,

epmeTM4HOCTL 060M0YKM 06ecneymBaeTCsl MPUMEHEHNEM YNIIOTHUTENBHBIX KOMeL
10 (cM. pucyHok 8) urm 11 (cM. pucyHok 9), a Takke repMeTUYHOCTbIO kabernbHbIX BBOOOB.

1.8.4 KabenbHble BBOObI  BbINOMHEHbI B COOTBETCTBUM C TpeboaHusmn FOCT
31610.0, FOCT IEC 60079-1.

B3pblBOHENPOHMLAEMOCTE U FEPMETUYHOCTb KabenbHbIX BBOAOB [AOCTUraetcs
obxatnem wusonsumm kabensi KONbLOM YMNOTHUTEMNbHbIM, MaTtepuan KOTOpOoro CTOoek K
BO3EMNCTBUIO OKpYXKatoLLen cpeabl B YCIOBUAX SKCNyaTauum.

KabenbHbii  BBOA D12 KOMMnekTyeTcs  KonbuamMu  YNSAOTHUTENbHBLIMMA,
npefHasHa4YeHHbIMU Anst yNNOTHEHWSA kabensa Kpyrnoro cevYeHns ¢ HapyXHbIM AuaMeTpoM
oT 5008 mm, oT18 g0 10 Mm n ot 10 4o 12 MMm.

[dvnanasoH gnameTpoB AOMNyLLEHHbIX K BBOOY kabenen ykas3blBaeTCH Ha TOPLEBOWN
NOBEPXHOCTU KOMbLa.

MpeobpasoBaTenb BapuaHTa ¢ nuTbiM kopnycom m3 cnnasa AK74 (AJ19) (ncnonHe-
HUE MO YMOIYaHMIO) OOIMKEH NPUMEHATLCSA ¢ KabenbHbIMU BBOAAMM 3aBOAA-M3roTOBUTENS
unuM c gpyrumu  KabenbHblMM  BBOOAMU, KOTopble obecnedvBaloT 3awuTty Buaa
B3pbIBOHENpPOHMLaeMasa obonoyka «d», ypoBeHb B3pbiBo3awmTel 1, nogrpynny [IB u
CTeneHb 3aWwuTbl 000M0YKM He Hke IP66 1 nvetoT pabounii TemnepaTypHbIA AuanasoH He
meHee oT muHyc 50 go 60 °C.

Y  paHHoro npeobpasoBaTenss Tabnuuka C = MapKUPOBKOW  COOEPXUT
MHGOPMaLMOHHY0 Haanucek: «Pe3bba nof kabenbHble BBoAbl M25x1,5».

Y npeobpasoBaTens BapuaHTa WCMOMHEHUA CO CBapHbIM KOPMyCcCOM W3 cTanu
12X18H10T (McnonHeHnne HXK) makcumanbHoe KonmyecTBO kabenbHbIX BBOOOB Ha MoO-
BepxHocTu XK kopnyca 1 He 6onee Tpex (CM. pUCyHOK 9). MMHMManbHLIV yron Mexay Ocs-
MU KabenbHbIX BBOAOB 45 °.

1.8.5 PasgenutenbHbin anemeHT no MOCT 31610.26 obpasyeTtca getanamu Ha-
npaensoLwen 7, 8 n ycTpoucTeom kpenneHusa 4 (cm. pucyHkn 8, 9). B npeobpasosatene
OTCYTCTBYIOT UCKPSILLIME KOHTAKTBI.

PasgenutenbHbin anemeHT obecneunBaeT:

— NpeAoTBpaLleHME pacnpoCcTpaHEHUs! B3pbIBOONACHON ra3oBow cpeabl U3 30HbI 0 1
BO3HVWKHOBEHWSI B3PbIBOOMNACHOW Ccpebl B NpureraroLLen 3oHe 1;

— MpenoTBpaLLeHne pacnpocTpaHeHust nnamexu B 3oHy 0 B cnyvae BocnnaMeHeHust
B3pbIBOOMACHOW ra3oBoOW cpeabl B npunerawowen 3oHe 1;

— AOCTaTo4YHOE repMeTUYHOE CoeanHeHne npeobpasoBaTens u pesepsyapa (IP67).

1.8.6 Y nonnaBkoB npeobpa3oBaTensi, COAEpPXalMX HeMeTannuMyeckMe 4vacTu,
MakcumanbHas nnowanb NpoekuMn HemeTannnyeckon yYactm He npesblwaeTt 2500 MMm?
(ans npepoTBpalleHns obpa3oBaHUs 3apsifia CTaTUYEecKoro anekTpudecTsa). [duameTtp
HeMeTannuMyeckom YacTu nonnaska He 6onee 48 MM, BbicoTa He 6onee 50 Mm

1.8.7 NpeobpasoBatenb WUMEET HAPYXHbIA W BHYTPEHHUA 3aXUM 3a3eMIEHUs.
BHYTpeHHWIA 3auM 3a3eMreHnsi pacrosioXXeH BHyTpU kopryca npeobpa3oBartens psaom ¢
OPYTVMU 32>KMMaMK A1 NOAKIFOYEHUS] BHELLHMX Lienen.

1.8.8 MakcumanbHasi TemnepaTtypa HapyXHOW MOBEepXHOCTM npeobpasoBaTtens
COOTBETCTBYET TEMMepaTypHoMy knaccy T3.

1.8.9 Ha kopnyce npeobpasoBaTens umeeTcs Tabnmyka ¢ MapKMpOBKOM COrnacHo
1.6.1. Tabnuuka cogepxut npepynpexpatwlyo Hagnuck: «OTKPbIBATb, OTKITOYMB
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, TexHn4yeckoe 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 BesonacHocTw, no
YCTPONCTBY M 3KCNyaTaumum 31eKTpoyCTaHOBOK.

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

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

2.2 3KcnnyaTaUMOHHble orpaHnyeHus

2.2.1Ona obecneyeHnss KOPPEKTHOrO WU3MepEHUS YPOBHS U TemnepaTypbl
napameTpbl KOHTPONUPyeMow cpefbl AOMXHbl HaxoAMTbCA B npedenax, yKasaHHblX B
1.2.10.

2.2.2 He ponyckaeTcs ucnonb3oBaHue npeobpasoBaTens npu gasreHun cpepgpl,
npeBsbILLAOWEeM A0Nyckaemoe [aBrieHve, onpefensemMoe UCMomnb3yemMbiM MOMMaBkoM U
YCTPOWCTBOM KpenseHus.

2.2.3 He ponyckaeTtca wucnonb3oBaHne npeobpasoBaTtensd B cpegax, arpeCCuBHbIX
Nno OTHOLLEHWIO K UCMONb3yeMbIM B Npeobpa3oBaTene matepuanam, KOHTaKTUPYIOLWMM CO
cpenon.

MpumevaHns

1 Hanpaensiowas npeobpasoBaTtens BbinonHeHa u3 ctanu 12X18H10T.

2 [letann orpaHu4MTens xoda nonnaBka BbinonHeHbl u3 ctanu 12X18H10T,
dToponnacta ®-4.

3 MaTtepwuanbl getanemn ycTponcTBa KpenneHus ykasaHbl B NpunoxeHum B.

4 MaTtepuansl nonnaska ykasaHbl B Npunoxexun I.

2.2.4 He ponyckaeTcs  akcnnyaTauusi npeoGpasoBaTenst npu BO3HUKHOBEHWU
YCnoBuI AN 3aMep3aHnsi KOHTPONMpyemon cpeabl.

2.2.5 He ponyckaeTcsa ycTaHoBKa npeobpas3oBatenss B MecCTax, rae 3/1eMEeHTbI
KOHCTpPYKUMM npeobpasoBaTtenst (Nonnaeok, Hanpaenswowasa u ap.) 6yayT noaBepratbes
paspyLualoLLMM MEXaHN4YEeCKUM BO3AENCTBUSAM.

2.2.6 He ponyckaetca ucnonb3oBaHue npeobpasoBaTens npu HECOOTBETCTBUM
NUTAKLLEro Hanps>KeHUs.

2.2.7 He ponyckaeTcsa SkcnnyaTaumsi npeobpas3oBaTenss C HeECOOTBETCTBUEM
CpeACTB B3pbIBO3ALLMTHI.
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2.3 MoaroToBKa M3aenus K UCNornbL30BaHUIO

2.3.1 MNepen Havanom akcnnyataumn npeobpasoBaTtenb AOMMKEH ObiTb OCMOTPEH.
Mpu aToM Heob6xoanMo 0bpaTUTb BHUMAHMWE Ha:

— OTCYTCTBME MEXaHU4YeCKMX MOBpEeXAeHUn npeobpasoBaTtens, COCTOAHUE
3aLLMTHBIX NMAKOKPACOYHbIX U ranbBaHUYECKNX NMOKPbITUN;

— KOMMITEKTHOCTb Npeobpa3oBaTtens cornacHo nacrnopTy;

— OTCYTCTBME OTCOEAMHSIOWMXCA wunu  cnabo  3akpenneHHblX 3MNeMeHTOoB
npeobpasoBaTens;

— MapKMpPOBKY B3pbIBO3aLLMTbI, MpeaynpeanTernbHble Haanueu;

— Hanuyme cpeacTB YNNoTHEHUS kabenbHbIX BBOAOB M KOpryca.

2.3.2 MNepen yctaHoBkoW npeobpas3oBatensd HeobxoaAMMO NPOBECTU MPOBEPKY €ro
paboToCcnocobHOCTH.

[Ons npoeepku paboTocnocobHocTM npeobpasoBaTtenb He0OXOAUMO NMOAKIYNUTL K
npmubopam, COBMECTHO C KOTOPbIMU OH ByAeT akcnnyaTupoBaTbes (CM. prcyHok 10).

Mnmn-118
(ncnonHenmne Modbus)

nMn-118 = KoHT.
=0
[+ +
o2 K ncrounuky
KoHT. ac
T O n nuTanus
+ —=— §5. 6..50B
o0 . e
n —s w®©e¢T Data+/D0
E3ig A ——
- b——= [Bs50 pata/D1 K annapatype
SI B HHbI
Jr‘ % = Common C60pa Aa X
=0 Com ——=
=g %} "
s L
= = (5] -

1

a)

)

PucyHok 10 — CxeMa nogknoveHus:
a) k cucteme ¢ npotokonom «CEHC»; 6) k cucteme c npotokornom Modbus

3aTtem Heob6XoAMMO BbINOMHNUTL Criedylowmne AencTBrsS:
— NepeBecTn NpMbOpbI B pexum 0TOBpaKeHnss N3MepAEeMOro YpOBHS.
— MNpoBepuTb AnanasoH U3MepeHUin YpoBHS, AN Yero:
— NepemMecTUTb MONMNAaBoK YPOBHS BAOIb HANPaBnsioLWeEN B KpaHeE HUXHee
MOnoXeHue;
— ybeOuTbCs, YTO NOKa3aHUs YPOBHS B KPANMHEM HWDKHEM MOSOXeHUN
nonnaeka COOTBETCTBYIOT C YYETOM MOrpeliHOCTU W3MEPEHU YyKasaHHOMY B
nacnopTe HWXHeMy npeaeny n3MmepeHun;
— nepemecTuTb MOMMaBOK YPOBHA BAOMb HarnpasnsiolWen B KpaviHee
BEPXHEe MOoroXeHwne;
— ybeauTbcH, YTO MNoOKasaHWA YPOBHA B KpanWHEM BEPXHEM MONOXEHUU
nmonnaeBka COOTBETCTBYT C YYE€TOM MOrpeLiHOCTU W3MEPEHU yKazaHHOMY B
nacnopTe BepxHeMmy rnpegeny nsmMepeHun.
— lNMepeBecTn NpnbopbI B pexuMm oTobpaxeHUs M3MepseMon TeMnepaTypbl.
— [NpoKoHTpoNMpoBaTb HanM4me nokasaHui M3MepsemMon Temneparypsil.
MNMpumeyaHue — B cnyyae 6oMbLION pa3HOCTU TeMmnepaTyp MexAay YCnoBusMu Xpa-
HeHus 1 pabourmMmn ycrnosusiMu, npeobpasoBaTeny nepen BKITIOYEHNEM BbIAEPXUBAIOTCA B
pabounx ycnoBusx He MeHee YeTblpex YacoB.
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2.3.3 MNpeobpasoBaTenb AomkeH ObiTb yCTAHOBIEH Ha pe3epByape CTPOro BepTU-
KanbHo. BepTukanbHOCTb YCTaHOBKM [OMkHa obecneumBaTbCsi NOCagOYHBIM  MECTOM,
NOAroTOBMIEHHBLIM NOTpebuTenem.

MNpeobpasoBatene [OMKEH yCTaHaBnNMBaTbCA B MecTax, [Ae 3feMeHThl
KOHCTPYKUMM npeobpasoBaTtens He OyayT noasBepratbCA MEXaHU4eCKUM BO3AEVCTBUSM,
BO3HUKaOLWMM B pesynbrate paboTebl 06opyAoBaHWs, YCTAHOBIEHHOTO Ha pe3epByape
(noTokwm xuakocTn, rasa v ap.).

Mpy HanuuMmM mMexaHu4eckux BO3OENCTBUN,
ansi yCcUneHuns KECTKOCTU KOHCTpYKUUN,
LuenecoobpasHo ukcupoBaTb CBOOOAOHbLIN KOHeL,
Hanpaenswwen  npeobpasoBatend wu  (4nu)
npuMeHsiTb obcagHyto TpyOy.

Mpumep ycTponcTBa cukcauum cBobogHoro @| 1
KOHLa HanpaBnsoLen NpuBeaeH Ha pucyHke 11. ‘

B cnyuvae ycrtaHoBkM npeobpasoBaTens B o B
obcagHylo Tpyby, eé& paunameTp [OOMKeH 6bITb ‘
AocTaToMHbIM Anst cBOGOAHOrO Xo4a nomnnaBka C |
YY4ETOM BO3MOXHOCTU obecrnedyeHuss COOCHOCTU | \
TpyObl U HaNpPaBnALWEA 1 BO3MOXHOIO CKOMIEHWS N N
3arps3HEHWIN, NMOCTOPOHHMX MPEAMETOB B MOMOCTH 825 I,D,HO pesepeyapa
Tpybbl. [ns ycTpaHeHus BO3QylWHbIX Mpobok B

Mpeo6pasoBaTens

218 OrpaHununtens
XxoAa nonnaska

O

S

<
~

obcagHomn TpybGe Heobxoanmo BbINOSTHUTb
OTBEPCTUS.

Mpu mMoHTaxe npeobpasoBaTtens B pesepByap MOXeT notpeboBaTbCs M3MEHeHue
NOMOXEeHWsA OorpaHnynTenen xoda nonnaska. Hanmpumep, B criyyasx, Koraa HWDKHWUA
OorpaHVuYUTENb X04a YNUPAeTCcs B YCTPOWCTBO chMKcaLuu, KOrga nonnaBokK, OrpaHuynTenm
X0[a ynuparTcs B pacrionoXeHHbIE BHYTpU pe3epByapa (Ha AHe, B FOPfIOBMHE) 3NEMEHTHI
KOHCTPYKUUKN pe3epByapa. [lonoxeHne orpaHuyuMTenein xoga nonnaeka, yCTaHOBNEHHOe
npu BbINycke npeobpasoBatens C npou3BoacTBa, 0003HAYaeTcsl puckamu, KOTopble
HaHOCATCA Ha  HanpaBnsoLlyo npeobpasoBaTens CHU3Y U CBepXy orpaHuynTens. Ons
nepemMeLleHns  OrpaHuMunNTEns xo4a nonnaBka ocnabbTe ero GONTOBblE COEOMHEHMS,
nepemMecTuTe orpaHmdnTeNb B TpEbyeMoe MONMoXeHne W BHOBb 3aTsHUTE OonToBble
coeguHeHns ¢ ycunuem (3 + 0,2) H-m.

BHUMAHUE! NepemelueHne orpaHuuMTenend xopa mnonnaBka npuBedeT K
M3MEHEHUI0 HeusMepsieMbIX 30H, KOTopble MNpu BbiNycke MNpeobpa3oBaTens C
Nnpou3BOACTBa YCTaHaBNUBAaKOTCA MMHUManbHbIMU B cooTBeTCcTBUM € 1.2.3, 1.2.4. Ha
aKcnnyaTauMm onycKkaeTCA TONbKO yBennyeHUue Hen3mepsieMbIX 30H.

MpeobpasoBaTens HeoOGXOAMMO YyCTaHaBMNMBaTb Tak, Y4TOObl Mexay CBOOOAHBLIM
KOHLOM HanpaBrisitOLLEA W HWKHENW CTEHKOW pesepByapa obpasoBancs 3a3op,
MCKITIOYaloLLmii M3rnb HanpaensoLwen. M3rmb HanpaBnsitoLLer BO3MOXEH, eCriu CBOOOAHbIN
KOHEL, ynMpaeTcs B CTEHKY pes3epByapa M3-3a U3MEHEHUS pa3MepOB pesepByapa npwu
M3MEHEHUN TeMnepaTypbl OKpYXXatoLLe cpeabl U NPU HanoTHEHUN XNOKOCThIO.

BbllweykasaHHbIN 3a30p [OMMKeH obecneyvmBaTbCsl BbIGOPOM COOTBETCTBYIOLLEN
ONVHbI HaNpaBnsOLWEN.

Mpumeyanne — Ecnu npu 3aka3e npeobpasoBaTens yka3aHbl TOMbKO pasMepbl
pesepByapa, TO Mo YMONYaHWIo 3a30p NPUHUMAaETCs paBHbIM NpUGNN3nTensHO 20MM.

Mpu ycTaHoBke npeobpasoBatensi B pe3epByap He0OXoaUMo onpeaenutb, a 3atem
B cooTBeTCcTBUM C [1.6 nnn E.4 BBECTM B NnamsTb NpeobpasoBaTens BENIMYMHY OTCTyNa OT
OHa pesepsyapa dO.

MpumeyaHue — lMpu BbiNycke NpeobpasoBaTterns ¢ NPOM3BOACTBA BENMYMHA OTCTyNa
OT [Ha pe3epByapa No yMON4aHuIo yCTaHaBIMBaETCs PaBHOM HYIHO.
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MpeobpaszoBaTernb OCYLLECTBMASET UIMEPEHUE OT HWXKHEW TOPLEBOW MOBEPXHOCTU
HanpaBnsoLLEeNn.

PacctosiHne oT gHa pesepByapa [0 HWXHEW TOpLEBOW NMOBEPXHOCTU (CM. PUCYHOK
1) cooTBeTCTBYET OTCTYMY OT AHa pe3epByapa dO.

Mocne onpepeneHns oTcTyna OT [OHa pe3epByapa HeOOXOAMMO YCTaHOBWUTH
npeobpasoBaTtenb Ha pe3epByap 1 3aKpenuTb C NMOMOLLbIO YCTPOMCTBA KpenneHus.

BHUMAHMUE! MNpu yctaHOBKe npeobGpa3oBaTensa B pe3epByap He AonycKaeTcsi
noAsepraTb NOMNaBOK MeXaHU4YeCKUM BO3OEeNCTBUAM.

HenocpeacteeHHo nepen yctaHoOBKOW npeobpasoBaTtens Ha pesepByap Heobxoau-
MO NPOBEPUTb 3aTSHXKKY BONTOBLIX COEAUHEHWI OrpaHM4MTenen xoaa nonnaska (XOMyTOB)
M npu HeobxoaMMocTu noaTsHyTb ux ¢ ycunvem (3 = 0,2) H-m. Takke Heobxognmo
NpoBEpPUTb NPaBWUbHOCTb YCTAHOBKWM MOMMaBKa Ha HanpaBnsAlLen, MONMaBOK [AOMKEH
ObITb YCTAHOBMEH MarHMTOM BBEpPX (CM. npurnoxenue ).

Mpu mMoHTaxe npeobpasoBaTens Ha pe3epByap MOXeT NoTpeboBaTbCs AEMOHTaX
nonnaeka ¢ npeobpasoBaTtens. Hanpvmep, pesepByap OCHaLEH OTBETHbIM YCTPOWCTBOM
KpenneHusi, BHYTPEHHWA AuameTp, YCMOBHbIA NPOXO4 KOTOPOro MeHblue AnameTpa
nonnaska.

YcTaHoBKy npeobpa3oBaTtens B 3TOM Cryyae OCyLLEeCTBNATb creayowmum obpasom:

— OcnabbTe 6oONTOBbIE COEAMHEHUSI OrpaHUuYUTENEn xoda MonnaBka, CHAMUTE C
HanpaBnsALLEN OrpaHUYMTENM U MOMMABOK.

— YcTtaHoBuTe npeobpa3oBaTenb Ha pe3epByap C MOMOLLbIO YCTPOWNCTBA
KpenneHwus.

— YcTaHoB/TE GnvkanlLmMi K YCTPOMCTBY KpPEenneHus orpaHnymMTens XoAa nomnnaska
Ha MecTo (Mexay puckamyn Ha HanpaensoLwen), 3aTaHyB ero 60NToBble COEAUHEHUS C
yeunvem (3 £ 0,2) H-m.

— YCcTaHOBUTE Ha HaMPaBnSALLYO NOMNMIaBoK.

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

— YCcTaHOBWTE BTOPOW OrpaHMYMTENb X04a MomnfaBka Ha MecTo (Mexay puckaMu Ha
HanpaensLLen), 3aTsaHyB ero 6onToBble coeanHeHust ¢ yeunuem (3 £ 0,2) H-m.

2.3.4 MNocne yctaHoBKM npeobpasoBaTtens B pesepByap HeobxoaMmo MnpousBecTu
ANeKTpu4eckun MoHTax. Cxema nogknoyeHus npeobpasoBaTensd nNpvBeAeHa Ha PUCYHKE
10. NpeobpasoBaTenb NPUCOEANHAETCH K IMHUM MUTAHMSA-CBA3M MO TPEM NPOBOAAM, LIEnu:
«+» (nmoc mutanus), «J1»  (MuHKS), «—» (MUMHYC — o6wuin npoBog nuTaHus). Y
npeobpasoBatens BapuaHTa wucrnonHeHnss Modbus npu nNOAKMYEHUM K CUCTEME C
npotokonioM Modbus KOHTaKTbl «+», «—» MWCMOMb3ylTCA ANA No4ayn nuTaroLLero
HanpsikeHna oT 6 o 50 B, a koHTakTbl «C», «Ay», «B» npegHasHavyeHbl AN NogKnio4YeHus
npeobpasoBaTtens no uHtepdeicy RS-485.

CoeauHeHns Npou3BOAWTL NPU OTCYTCTBUM HAMPSHKEHWUS B NOAKMHOYAEMbIX Liensix.
OneKTpr4ecKnii MOHTaxX 1 3a3eMrieHne npeobpasoBaTens OCyLLEeCTBNSATb B COOTBETCTBUN
¢ TpeboBaHmnammn FOCT IEC 60079-14 n gopyrnx HOPMaTUBHBIX JOKYMEHTOB.

BHUMAHUE! MMpu moHTaxe He pAonyckaeTcsa nonagaHwe Braru BHYTPb
obonoykn npeobGpa3oBaTenii 4Yepe3 CHATLIA KOPMyC M pasrepmMeTU3MpoBaHHble
KabenbHble BBOAbI.

OnekTpuyeckMe CcoeguHeHnss M repmeTmnsaumio npeobpasoBaTenst ¢ BapuvaHTOM
kabenbHbix BBOAOB D12 no ymMonyaHuio Npou3BoAUTb CreayoLwmMM 06pasom (CM. pUCYHKM
8, 9).

a) BbiBepHuTe BUHTBI 21 (CM. pucyHok 8), 22 (cM. pucyHok 9), obecneuynBatome
KpenneHune kopnyca 1.
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6) OTBepHUTE BTYNKY pe3bboByio 33, BblHbTE M3 KabenbHOro BBOAA 3arnyLiky 41,
npegHasHayeHHylo  Onst  repmetusaumum  npeobpasoBaTens  npu XpaHeHun U
TPaHCNOPTUPOBKE, BTYNKY HAXUMHYI0 34, KOMbLO YNNoTHUTENbHOe 32.

MNpumevaHne — B Heucnonbsyemom kabenbHOM BBOAe ANS1 NIOTHOro obxatus
3arnywkmn 41 Heo6xoaMMO 3aTAHYTb BTYNKY pe3bboByto 33 ¢ ycunuem 30 H-m.

B) W3 komnnekta nocTaBks BblbepuTe  KOMbLO  YNMAOTHUTENbHoe 32,
COOTBETCTBYIOLLEE AnameTpy kabens.

BHUMAHUE! Ina MoHTaxa AOMKeH NPUMEHATLCA Kabenb KPYrnoro cevyeHus
AvameTtpoM oT 5 Ao 12 mm. [lnana3oH gnameTpoB AONYLIEHHbLIX K BBOAY Kabenen
yKa3bIiBaeTCA Ha TOPLEeBOW NOBEPXHOCTU KOMbLia YNIIOTHUTENbHOrO.

r) Yoanute HapyxHylo obonouky kabens Ha gnuHe ot 20 go 30 MM, cHuMUTE
M30N5UMI0 C NPOBOAOB Kabens Ha AnuHe oT 5 40 7 MM.

n) HapeHbTte Ha kabenb BTYnKy pe3bboByto 33, BTYNKy HaxumHyto 34. YcTaHoBUTE
Ha kabene konbuO ynnoTHWUTENbHoe 32 Ha pacctosiHuM oT 100 go 150 MM OT KoHua
Kabens.

e) YcraHoBuTe BO BTynky 31 kabenbHOro BBOAA KOMbLO YNNoTHUTENbHoe 32 C
kabenem, BTYnKy HaxumHyto 34. YctaHoBuTe Ha BTynKy 31 kabenbHOro BBOAa BTYIKY
pe3bboByto 33, He 3aBopadmBag €€ o ynopa.

) MNpuncoegnHnTe oroneHHble KOHLIbI NPOBOAOB Kabens K 3axumam.

3) YcTaHoBuTe Ha MecTo kopnyc 1 n obecneumnBatoLme ero KpenneHne BuHTLl 21 ¢
wanbamm 19, 20 (cM. pUcyHOK 8) Unu BUHTLI 22 ¢ wanbamm 20, 21 (CM. pUCYyHOK 9).

n) 3aBepHuTe BTYnKy pe3bboByto 33 ¢ ycunuem 30 H-m.

BHUMAHMUE! Konbuo ynnoTtHuTenbHoe 32 AOMKHO OOXBaTbiBaTb HapPYXHYH
060n0ouKy Kabensa no Bcen CBOeW ONUHe, Kabenb He AOMKEH nepemellaTbCA UIn
npoBOpaYnBaThCs B YNIOTHEHUN.

OnekTpuyeckMe coeguHeHns WM repmeTusaumio npeobpasoBaTens C BapyvaHTOM
kabenbHOro BBOAA C YCTPOWCTBOM KpensieHns metanniopykasa NPOU3BOAUTL aHanormyHo,
npu 9TOM B 4aHHOM BapuaHTe kabenbHOro BBO4a BMeCTO BTYSKM 33 MCnonb3yeTcs BTYyKa
35 u MeTannopykaB UKCUpyeTCs B YCTPOWCTBE KpenneHus Metannopykasa 40,
YyCTaHOBMNEHHOM Ha BTyske 35 (CM. pucyHku 8, 9).

OnekTpuyeckMe coeguHeHns WM repmeTusaumio npeobpasoBaTens C BapuaHTOM
kabenbHOro BBOAA C YCTPOWCTBOM KpenneHus GpOoHMpOBaHHOrO kabens npousBoavTb
aHanormyHo, npu 3TOM B [JaHHOM BapuaHTe kabenbHoro BBOAa OpoHA kabens
dukcmpyeTca mexgy BTynkamu 36 npu HaBopadmBaHuM BTynku pesbbosonm 33 (cwm.
pucyHku 8, 9).

OnekTpuyeckue coegMHeHUss U repmeTv3aumio npeobpasoBaTensi ¢ BapuaHTOM
kabenbHOro BBOA4A C rEePMETU3UPOBAHHBIM YCTPOWCTBOM KpenneHus OGpOoHMpPOBaHHOrO
kabens Npou3BOAUTb aHanorMyHo, Mpu 3TOM B AAaHHOM BapuaHTe kabenbHoro BBoAa
BMecCTO BTynku 33 ncnonb3yetcs BTynka 37, 6poHs kabens pmkcnpyeTcss Mexay BTynkamu
36 npu HaBopaumBaHwM BTYNkun 37 u KabenbHbI BBOA repmMeTuanpyeTcd no obonouke
kabensa ¢ nomoLLblo KonbLa ynnoTHUTenbHoro 38, warbsl 39 n BTynkn pe3pboson 33 (CMm.
pucyHku 8, 9).

OnekTpuyeckMe CcoeguHeHns M repmeTmsaumio npeobpasoBaTens C BapyvaHTOM
KabenbHOro BBOAA C YCTPOMNCTBOM KpenneHus Tpybbl NponsBoaMTb aHanornyHo, npyn aTom
B AaHHbIX BapuaHTax kabenbHOro BBOAa BMeCTO BTYynku 33 ucnonb3yeTcst BTynka 35 u
TpyOba, 3awmwatowas kabenb, BBopaunsaetcs B pe3bby BTynku 35 (cMm. pucyHkm 8, 9).

2.3.5Mocne moHTaxa HeobxoOQMMO OCyLLEeCTBUTbL HAcTpPOWKy npeobpasoBatens B
COOTBETCTBMM C KOHKPETHbIM MpuMeHeHWeM. HacTtponka npeobpasoBatens MoXeT
npomnsBOANTBECA HA NPeanpuATUN-U3roToBUTENEe B COOTBETCTBUMM C TpeboBaHWAMM
3akasyuka. Mpn aTOM HeobXoaMMO MpOBEPUTb COOTBETCTBME HACTPOEK, 3anmMCaHHbIX B
nacrnopte, KOHKPETHOMY MPUMEHEHUI0 W, Npu HeobXOAMMOCTW, CKOPpPEeKTUpoBaTb
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HacTpoyiky. HacTpoika npou3BOAMTCS B COOTBETCTBMM C npunoxeHuwem [ wnn E. Bce
M3MEHEHUS HACTPOEK 3adhMKCUpoBaTh B Nacnopre.

2.3.6 MNocne HacTpolikn HEOOXOAMMO NPOBECTM NPOBEPKY paboTocnocobHocTu. s
atoro no npubopam, C KOTOpbIMW MpeobpasoBaTenb OyaeT aJKCnnyaTMpoBaTbhCH,
NPOKOHTPONUPOBaTb  Hamuume OTobpaXeHus BCEX M3MeEpSeMbIX,  BblYMCMSAEMbIX
napameTpoB.

Ona npeobpasoBaTtenen, pabotatowmx no npotokony CEHC, npoeputb, npu
HeobxoamnmocTn, paboTy no curHanam npeobpasoBatensi 6nokoB komMmyTauuu, 6nokos
NUTaHWA-KOMMYTaLMK, UCNOMHUTENbHbIX YCTPOMCTB, C KOTOPbIMKU NpeobpasosaTens GyaeT
aKcnnyaTmposatbes. [1nsg 9Toro ncnonb3oBaTb PeXnM aMmynsauun B cootseTcTsum ¢ [1.15.

2.4 Nopsapok paboTbl

2.4.1 MNpeoGpasoBaTenb Npu nogaye NUTaHuUs paGoTaeT B aBTOMATUYECKOM PeXu-
Me B COOTBETCTBMM C 3aAaHHbIMU HacTpoeyHbIMK napameTpamu. [MpeobpasoBaTtenb ne-
pUOAMYECKM OCYLLECTBMSET M3MEpeHue, BbluKUCNeHWe U NpeobpasoBaHWe napaMeTpoB
KOHTPONMPYEMOii cpedbl B BbIXOOQHOW CUrHas, 1, B 3aBUCMMOCTM OT BapuaHTa UCMOSHEHNS,

NPUHUMaET 1 BbINOMNHSET KoMmaHAdbl no npoTtokony CEHC unn Modbus RTU.
2.4.2 lNepeyeHb KpUTUYECKUX OTKa30B nNpeobpasoBaTens npmeeaeH B Tabnuue 3.

Tabnuua 3
OnucaHue oTkasa MpnymnHa Jenctaus
lMpeobpasoBatens HepaboTo- | HenpasunsHoe nopkntoyeHme | MpuBecT B COOTBETCTBME CO CXEMOWA
cnocobeH, He obecneunBaeTcs | npeobpasoBatens (cm. pucyHok 10)
BbIMONHEHWE Tpebyembix | HecooTBeTCTBIE nuTatowero | MpoBepuTb 1 NPUBECTU B COOTBETCTBUE

YHKLMA

HanpsXxeHna

O6pbiB MNK 3aMbikaHne Lenen B
NoaKMioYeHHOM K npeobpasoBate-
nio kabene

YCTpaHuTb MOBPEXAEHNs Lenen B nog-
Knto4eHHOM kabene

XKunbl NpoBOAOB NMOAKIIOYEHHOTO
kabens He 3aTHYTbI B KIEMMHbIX
3axumax npeobpasosatens, OT-
CYTCTBYET KOHTaKT

nOﬂTﬂHyTb KpennexHne Xun nposoaos
kabens B KNEMMHbIX 3aXnMax

CwmelLeHre orpanuumuTenein xoga
nonnaeka OTHOCUTENBbHO 6roka
[aTYMKOB MOfYNs 3NEKTPOHHOTO
npeobpasosatens

YcTaHoBNTb orpaHuuyuTenn xoga no-
nnaeka B MCXOOHOE COCTOAHME

PaspylieHue nonnaeka, MarHuta
nonnaeka, BbIXOA4 W3 CTposl ane-
MEHTOB, OOpbIB UMM 3aMblkaHue
uened  MOAYNs  SNEKTPOHHOTO
npeobpasosarens

MpeobpasoBaTenb NOANEKMT PEMOHTY

HenpasurbHas HacTpoiika npeob-
pasoBatens

HacTpouTb B COOTBETCTBUM C MPUNOXKE-
Husmm [, E

HeussectHa

MpOKOHCYNbTMPOBATLCA C  CEPBMCHOIA
CryxG60i NpeanpUsTUS-U3roTOBUTENS

2.4.3 MNepeyeHb BO3MOXHbIX OWMOOK NepcoHana (nofib3oBaTens), NpUBOAALLMX K

aBapuiiHbIM  pexxumamM  obopyaoBaHus,

N [OencTeum,

ownbku, NnpmBedeHbl B Tabnuue 4.

npeagoTepawlalolinx  ykasaHHble
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Tabnuua 4

OnwcaHwe oLwnbKu

BoamoxHble nocneacTams

[lencTtBus

1 Kopnyc npeoGpa3soBatens
YCTaHOBMEH C 3a30poM (He
CTSHYT BWHTaMU C YCTPOWCT-
BOM KpenneHus), 6e3 ynnotHu-
TENBHOTO Kofbua unmn ¢ ro-
BPEXOEHHBIM  YNMOTHUTENb-
HbIM KOMbLOM. BuHTbI, kpens-
LUMe KOpMyC, He3aTsHyTbI.

2 HenpaBunbHo cobpaH ka-
GenbHbI BBOA (YCTaHOBMEHbI
He Bce JeTanm), He obecneye-
HO ynnoTHeHWe kabens B Ka-

GenbHom BBOZE  (OMameTp
kabens He cooTBETCTBYET
KonbLly YNNOTHUTENBHOMY,

YCTaHOBNEHHOMY B kabenbHbli
BBOA, pe3bboBas BTynka Ka-
6enbHOro BBOAA He3aTsHyTa)

He ob6ecneunBaetcs Tpebyemblit
YPOBeHb B3pbIBO3ALLMTLI. He uckto-
YEHO BOCMNamMeHeHWe U B3pbIB Cpe-
bl BO B3pbIBOOMACHOI 30He

OTKMIOYUTb HanpskeHns B Liensix
npeobpasoBatens. YCTpaHUTb HECo-
OTBETCTBUS

He obecneunBaeTcs CTeneHb 3ally-
bl IP66 no FOCT 14254. /3-3a no-
nafaHus BOAbl BO BHYTPEHHIOW MO-
nocTb npeobpasoBatens BO3MOXEH
oTka3 npeobpasoBatens U CUCTEMbI
aBTOMaTUKK, obecrneynBaemoit UM,
Hanpumep, CUCTeMbl NpeLoTBpaLle-
HWS nepenonHeHus pesepeyapa ¢
HedTenpopyktamu. B pesynbrate
BO3MOXHbI PO3M1B HE(HTENPOAYKTOB,
BO3HUKHOBEHME B3pbIBOOMACHO
cpeabl, BO3ropaHue, B3pbIB, Noxap

OTKMioYNTb HanpsikeHust B Liensix
npeobpasoBatens. YCTpaHuUTb Heco-
OTBETCTBUS.

Mpn paHHeM OBHapyXeHUn Hamnyns
BNaru, 3arps3HEeHni, OYUCTUTL BHYT-
PeHHIO NonocTb npeobpasosarens
OT 3arps3HeHuit, NpocylmuTb €€ Ao
MOFHOTO YAaneHus Bnaru.

Mpn nosgHem oBHapyxeHun (nose-
NIeHMe KOppO3uK, Hanmnyne Bofbl Ha
nnaTax MOAyns aneKTPOHHOro, u3me-
HeHWe LBeTa, CTPYKTYPbl MOBEPXHO-
CTM MaTepuanoB aetanei) npeobpa-
30BaTenb MOAMEXWT PEMOHTY Ha
npeanpusTUN-M3roToBUTENE

[Mpu ycraHoBke npeobpasosa-
Tens Ha pesepsyap Obina
MexaH14eckm noBpexaeHa
obonoyka npeobpasoBatens

He obecneunBaetca Tpebyembiit
YpOBEHb B3pbIBO3aLLMTLI. He wcknio-
YeHO BoOCnnameHeHWe u B3pbIB Cpe-
[bl BO B3pbIBOOMACHO! 30He

MpeobpasoBatenb NOANEXUT PEMOH-
Ty

lMpeobpasoBatens ycTaHOBMEH
B MecTe, Iie ANEMEHTbI KOHCT-
pyKLMH npeobpasosatens
NOABEPralTCa paspyLUlakLmMM
MeXaHUYeCKUM BO3AENCTBUAM,
BO3AENCTBUIO arpeccuBHoOM
cpenbl

Bo3MOXHO paspylieHne  06OMoYKM
npeobpasosatens. He uckoueHo
BOCNaMeHeH1e W B3pbiB Cpefbl BO
B3PbIBOOMNACHO 30HE

WckniounTb  paspyluatole MexaHu-
yeckne BO3OENCTBUS, BO3AENACTBUE
arpeccuBHOi cpedbl B MecTe ycTa-
HOBKI Npeobpasosarens

Mpw ycTaHoBKe npeobpa3osa-
Tens Ha pesepsyap Obinu
CHSITbI  OTpaHWuMTENM  Xofa
nonnaska, NOMMaBoK, a 3aTem
YCTaHOBMEHbl  HEMPAaBUITBHO.
He 6binu 3aTaHyTbI OrpaHnyu-
Tenu xofa nonnaska unu 6bin
MOBPEXAEH MOMMaBOK, MarHuT
nonnaska

Otka3 npeobpasoBatens u CUCTEMbI
aBTOMaTuKK, obecrneymBaemon  um,
HanpuMep, CUCTeMbl NpefoTBpaLle-
HWS nepenorHeHus pesepeyapa C
HedpTenpoaykTamu. B pesynbTate
BO3MOXHb! PO3NMB HE(TENPOAYKTOB,
BO3HWKHOBEHME B3pbIBOONACHOM
cpefbl, BO3ropaHue, B3pbIB, Noxap

1 OTKMIOUNTb HanpsKEHUst B Liensix
npeobpasoBatens. YCTpaHUTb Heco-
OTBETCTBUS.

2 TMpw noepexgeHusix npeobpasosa-
Tenb NOLANEXMT PEMOHTY

Henpaamano BbINOJIHEHbI
coeauHeHnsd uenelh, MOHTaxX n
npoknagka kabenen

BosHukHOBEHMe HeAonyCTUMOro
Harpesa MoBepxHOCTH npeobpasosa-
Tens u (unu) uckpenus. B pesynbTa-
Te BO3MOXHO BO3rOpPaHWe B3PbIBO-
OMacHoW cpefbl, B3pbIB, Noxap

OTKMIOUMTb HAaNpsKeHUs B Liensx
npeoGpasoBatens. YCTpaHuTb Heco-
OTBETCTBUSA

2.4.4 OcHoBHble paboThl, OCyLLeCTBNsAeMble C NpeobpasoBaTenem, 3aknioyalTcs B
NPOCMOTPEe M3MEPEHHbIX, BbIMUCIIEHHbIX Npeobpa3oBaTeneM napamMeTpoB, BBoAe HEOBXO-
OUMbIX Ans paboTbl AaHHbIX U HacTpoiike ero napameTpos. Mopsifok pa6oTel ¢ npeobpa-

3oBateneM no npotokony CEHC npuBenéH B npunoxeHun [,

Modbus RTU — B npunoxeHuu E.

36
CEHC.421411.042P3

no nNpoTOKOMy




3 TEXHUYECKOE OBCJTYXXUBAHUE

3.1 TexHunyeckoe obBCnyxMBaHWe 3aknoyaeTcs B NPoBeAeHUV NpounakTnyecknx
paboT n noBepku. TexHuyeckoe obBCNyXMBaHME MPOWM3BOAUTCS C LEenbl obecrneyeHus
paboToCnOCOBHOCTM U COXPaHEHUSA IKCMyaTaUMOHHBbIX M TEXHUYECKUX XapaKTepPUCTUK
npeobpasoBaTtens B Te4YEeHVEe BCEro Cpoka aKcnnyatauuu.

3.2 Bo BpeMs BbINOMHEHUSA paboT Mo TEXHUYECKOMY OOCMYyXMBaHWO HEOOXOAUMO
BbINONHATL YKa3aHus, NnpueeaeHHble B 2.1.

3.3 MNpodunaktnyeckme paboTbl BKIHOYAIOT:

— OcmoTp 1 npoBepky BHewHero Buga. lpu 3TOM npoBepsieTcs OTCYTCTBUE
MEeXaHNYeCKMX NOBPEXAEHNN, LENOCTHOCTb MapKMPOBKX, MPOYHOCTL Kpenexa COCTaBHbIX
yacten npeobpasoBaTensi, HanmuuMe 3arpsi3HeHWI MNOBEpPXHOCTEeN npeobpasoBaTtens u
NIOTHbBIX OTMOXEHUI Ha MONaBKax.

MpumeyaHne — lMpu HaNMYMKM 3arpa3HEHUn OCYLLLECTBISAETCA OYUCTKA C MOMOLLBIO
YNCTOW BETOLUM, CMOYEHHOM CNIMPTOM MIN MOIOLLMM PacTBOPOM.

— [lMpoBepky ycTaHoBkM npeobpasoatens. [py 3TOM npoBepsieTcs NPOYHOCTb,
repMeTUYHOCTb KpenneHus npeobpasosaTtens, BepTUKanbHOCTb YCTAHOBKW, COOTBETCTBUE
OTCTyna OT JHa pesepByapa AaHHbIM, BBEAEHHbIM B MamsATb npeobpasoBaTens, B TOM
yncne oTcyTcTBMe n3rmba HanpasnAoLLEN.

— lNpoBepky HagexHOCTN NoaknoyeHnsa npeobpasosaTens. [pu aTom NpoBepsAeTcs
HaEXHOCTb KPEMNIEHNS XWUIT COEANHUTENBHOIO Kabens B KNeMMHbIX 3aXMMax, OTCYTCTBUE
06pbIBOB MNN NOBPEXAEHUIA U30MALUM COEQUHUTENBHOIO Kabensi, COCTOsHME YNIOTHEHMWS
kabens B kabenbHOM BBOAE, OTCYTCTBME ODOpbIBA MU MOBPEXAEHNS 3a3EMIISIOLLErO Npo-
BOJA, COCTOSIHME 3aXXMMOB 3a3eMIieHns (3a3emnstowmne 60NnTbl, rankm JOIMKHbI ObiTh 3aTH-
HYTbI, HA HUX HE JOIMKHO ObITb PXKaBYMHbI).

— MpoBepky HacTpoek npeobpasoBaTtens n ero pabotocnocobHocTu. MNpu npoBepke
paboTtocnocobHOCTM BKMOYaETCsa nuMTaHue npeobpasoBaTens, CHMMAKTCA MOKa3aHus
n3MmepsieMbix NnapaMeTpoB. Bce nokasaHusa JoMmKHbI HAXOAUTBLCA B Npefenax AvMana3oHoB
N3MEpPEHWN, JOIMKHbI OTCYTCTBOBaTL co00LLEeHUst 06 oLumbKax.

MpocunakTnyeckne paboTbl OMKHbI OCYLLECTBMATLCA HE peXe OAHOro pasa B rog
B CPOKM, YCTaHaBMMBaeMble B 3aBUCMMOCTM OT YCINOBWIA SKCMyaTaLuun.

3.4 MNoBepka npeobpasoBaTens nNpoBOAUTCA B COOTBETCTBUM C AEWCTBYHOLLMM
3aKOHOAAaTeNnbCTBOM MpPeACTaBUTENEM akKpeOAWTOBaHHOW OpraHmsaummM no  MeTOAuKe
NoBEpPKW, YTBEPXAEHHON MO pe3ynbTaTaM UCNbITaHUI B LENsX YTBEPXAEHUs Tuna CpeacTs
M3MepeHUn.

[ns npoBeaeHusi NoBepkM HeobxoanMO ycTaHOBUTL B cooTBeTcTBuUM ¢ [1.6 nnu E.4
3Ha4YeHUs1 MOMNpaBoOK: OTCTyn OT AHa pe3epByapa dO u rmybuHa NOrpyxeHust nonnaska
ypoBHS1 d1 paBHLIMWU HYMIO UMM BO BPEMST MOBEPKM KOPPEKTMPOBATbL NokasaHusi npeobpa-
30BaTens, OTHMMAaTb CYMMY 3Ha4YeHWUA JaHHbIX NOMPaBOK OT 3HaYEHUs U3MEPEHHOIO Mnpe-
obpasoBaTenem YpOBHSI.

B cnyyae HeypoBneTBOpuTENbHbIX pe3ynbTaToB MOBEPKM npeobpasoBatenu
OOMXKHbI ObITb OTNPaBNEHbI ANS HACTPOMKM (OCTUPOBKW) Ha NPeanpUSTUE-U3roToBUTENb.

MpumeyaHne — HacTpoinka (1oCTMpOBKa) MOXET BbINOMHATLCS Ha JKcnnyaTaummn no
MEeTOOMKE, U3NOXEHHON B npunoxeHnm XK.

4 TEKYLWMA PEMOHT U3OENUA

4.1 PeMoHT npeoGpa3soBaTtenei NpouM3BoOAUTCSA Ha NPEANPUSTUN-U3TOTOBUTENE.

4.2 PeMOHT npeobpa3oBaTeneii, 3aKo4alolLuincs B 3aMeHe BbllLeawmx U3 CTpos
JeTanen, y3nos, MOXeT NPOU3BOANUTLCS OpraHu3aLment, UMetoLLen paspelleHme Ha PeMOHT
B3pbIBO3aLMILEHHOTO  06OpYAOBaHWsl, € UCMOMb30BaHWEM  3amacHbiX  4vacTei,
NoCTaBnsiEMbIX NMPeANpPUATUEM-N3TOTOBUTENEM.
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4.3 Bo BpeMsi BbINOMHeHUs paboT no TekyLiemy peMOHTY HeoOX0AMMO BbIMOMHATL
yKasaHus, npusegeHHble B 2.1.

4.4 TMocne pemoHTa npeobpasosaTteflb AomkeH ObiTb noBepeH. [Mepen noBepkon
aonyckaeTcs, npu HeobxoanmMocTH, npou3BoanTb HacTpoWKy (rocTmpoBky)
npeobpasoBaTens B COOTBETCTBUM C npunoxeHnem XK.

5 TPAHCNOPTUPOBAHUE U XPAHEHUE

5.1 Ycnosus TpaHCNOPTUPOBaHWUA W XpaHeHUs AOMmkHbl cooTBeTcTBoBaTh [OCT
15150 npu TemnepaTtype okpyxatLero Bosgyxa oT muHyc 50°C go 50°C.

5.2 Ycnosust TpaHCNopTMPOBaHMA B YacTW BO3OENCTBMSA KNUMaTUYECKMX (hakTopoB
OOMKHblI cooTBeTcTBOBaTh ycnosuio 5 (OX4) no NOCT 15150, B yactu BO3AencTBuUSA
mMexaHunyecknx gakrtopos — ycnosuto C no FOCT P 51908.

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

HasHaueHHbIV Cpok xpaHeHus — 15 neT (BknoYaeTcs B CPOK CMyXObl).

6 YTUITU3ALIUA

6.1 YTnusaumio Heo6xoaMmMo MPOBOAUTL B COOTBETCTBUU C 3aKOHOAATENbCTBOM
cTpaH TaMoXXeHHOro Cok3a Mo MHCTPYKLMUN SKCNyaTUpYIOLLLE OpraHn3aumm.
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MpunoxeHune A
(cnpaBoyHoeE)
CcblnoYHble HOPMaTUBHbIE AOKYMEHTbI

A.1 TlepeyeHb HOpPMaTMBHbLIX [JOKYMEHTOB, Ha
HacTosILLEM PYKOBOACTBE MO 3KCNyaTauuu, npueeaeH 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 8.587-2019 TocypapcTBeHHas cuctema obecneveHus

efvHcTBa namepeHun. Macca HedpTM U HedbTenpoaykToB. MeToaumkn 155
(MeToabl) M3MepeHUN

FOCT 12.2.007.0-75 Cuctema craHgapToB 6e3onacHocTu Tpyada. 211
M3penusa anektpoTtexHuyeckme. O6uwme TpeboBaHusa 6e3onacHoCTU. T
FOCT 6357-81 OcHOBHble HOpMbl B3aMmo3ameHsieMocTU. Pe3bba B.3
TpyGHasa uUMnMHapu4eckas )
FOCT 7502-98 Pynetkn u3mepuTenbHble  MeTannuueckue. | XK.1 (tabnuua
TexHunyeckne ycnosus K.1)
FOCT 12815-80 ®naHubl apmaTypbl, COEAUHUTEMbHBLIX YacTen u
Tpybonpoeogos Ha Py ot 0,1 go 20,0 Mla (o1 1 go 200 krc/cm kB.). B2
Tunbl. MpucoeanHUTENbHbIE pa3Mepbl U pasmMepbl YNNOTHUTENbHbIX )
NOBEPXHOCTEMN

[OCT 14254-2015 CTteneHu 3aluTbl, obecnevymBaemble 060no4Ykamm 1.2.11,1.6.1,
(kog IP). 1.8.3,2.4.3

(Tabnuua 4)

FOCT 15150-69 MawuuHbl, npubopbl 1 Apyrne TeXHUYECKNEe N3Aenus.
McnonHeHns Ona pasnuyHbIX KNUMaTudeckux pamnoHoB. KaTteropwu,

YCNOBUA 3KCMnyatauun, XpaHeHUs U TPaHCMOPTUPOBaHUA B 4acTu 11.4,51-53
BO34ENCTBUSA KNUMaTUYECKMX (DaKTOPOB BHELLHEN Cpeabl.

FOCT 28656-2019 a3bl yrneBOAOPOAHbIE CXWMXEHHble. PacyeTHbIN 155 156
MeTo[ onpefeneHnsa nNiIoTHOCTU U AaBNeHUst HaCbIWEHHbIX MapoB T
FOCT 30631-99 O6wwme TpeboBaHus kK mawwwuHam, npubopam wu

OPYrM TEXHUYECKMM M3OENUSAM B YacTU CTOMKOCTU K MEXaHUYECKUM 1.2.12
BHELLUHWUM BO34ENCTBYIOLLMM (pakTopam npu aKcnayaTauum

[OCT 30804.4.2-2013 CoBMECTUMOCTb TEXHUYECKUX CPEAcTB 1.2.19

aneKkTpoMarHUTHas. YCTOMYMBOCTb K 3MEeKTPOCTaTUYECKUM pa3psigam.
TpeboBaHWs U MeToAbl UCTbITAHWI

(Tabnuua 1)

[OCT 30804.4.3-2013 COBMECTUMOCTb TEXHNYECKMUX CPEOCTB
AneKTpoMarHUTHas. YCTOMYMBOCTb K pagno4acToTHOMY
ANEeKTpoMarHMTHomy nosto. TpeboBaHWa U METOAbI UCMbITAHUN

1.2.19
(Tabnuua 1)

FOCT 30804.4.4-2013 CoBMECTUMOCTb TEXHUYECKNX CPEACTB
3MeKTpoMarHuTHas. YCTOMYMBOCTb K HAHOCEKYHAHBIM UMMYIbCHBLIM
nomexam. TpeboBaHWsi M MeToAbl UCNbITaHWI

1.2.19
(Tabnuua 1)

FOCT 30804.6.4-2013 CoBMECTUMOCTb TEXHNYECKNX CPEACTB
3MeKTPOMarHNTHas. AnNeKTPOMarHMTHble NOMEXu OT TEXHUYECKMX
CPeacTB, MPYMEHSIEMbIX B MPOMbILLIIEHHbIX 30Hax. Hopmbl n meToapl
UcrbITaHNn

1.2.19
(Tabnuua 1)
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https://files.stroyinf.ru/Index2/1/4293725/4293725595.htm
https://files.stroyinf.ru/Index2/1/4293777/4293777602.htm
https://files.stroyinf.ru/Index2/1/4293777/4293777601.htm
https://files.stroyinf.ru/Index2/1/4293778/4293778637.htm

MpogomxeHve Tabnuubl A.1

O6o3HayeHne [OKYMEHTa, Ha KOTOpbI AaHa Cebifka

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

CCblInka
OCT 30805.16.2.3 -2013 CoBMECTUMOCTb TEXHUYECKUX CPEACTB
anekTpomarHuTHas. TpeboBaHusa k annapatype Ans U3MepeHust
napamMeTpoB UHAYCTPUAnbHbIX PagvonoMex 1 NoMexXoyCTONYMBOCTU U 1.2.19

MeToAbl u3amepeHui. Hactb 2-3. MeToabl UsMepeHuii napaMeTpoB
WHOYCTPUanbHbIX pagnonoMex 1 noMexoycTonunBocTu. MiamepeHne
n3nyyaeMbIxX pagnonomex

(Tabnuua 1)

FOCT 31610.0-2019 (IEC 60079-0:2017) BspbiBOoOnacHble cpepgbl. 1.1.2,1.81,
Yactb 0. ObopygoaHue. Obuwme TpeboBaHus 1.8.4
FOCT 31610.19-2014/IEC 60079-19:2010 Ba3pbiBOONacHsle cpeapl.

YacTb 19. PeMoHT, nposepka " BOCCTaHOBIEHNE 2.1.3
anekTpoobopyaoBaHus

FOCT 31610.20-1-2016/IEC  60079-20-1:2010 B3spbiBoONacHbIe

cpenbl. Yactb 20-1. XapakTepuCTUKM BeLecTB ANns Kraccudukauum 1.1.3
rasa n napa. Metogpbl UCNbITaHUN N AaHHbIE

FOCT 31610.26-2016/IEC 60079-26:2014 B3spbiBOoOnacHble cpefbl. 1.1.2,1.1.3,
YacTtb 26. O6opynoBaHne ¢ ypoOBHEM B3pblBO3aLLUTLI 0O0pYyaOBaHUSA 1.8.1,1.8.5,
Ga 2.1.2
FOCT 33259-2015 ®naHubl apmaTtypbl, COEOUHUTENbHbIX YacTeN U
TpybOnNpoBOAOB Ha HOMWHanbHoe pgasneHve p[o PN 250. B.2
KoHCcTpyKLmMsi, pa3aMmepbl 1 06Lme TexHu4eckne TpeboBaHus

FOCT P 51317.4.5-99 COBMECTUMOCTb TEXHUYECKUX CpencTB 1219

ANeKkTpoOMarHuTHas. YCTOMYMBOCTb K MUKPOCEKYHOHBIM MMMYbCHBIM
nomexam 6onbLion aHeprun. TpeboBaHUs U MeToAbl UCMbITAHWI

(Tabnuua 1)

FTOCT P 51317.4.6-99 CoBMECTMMOCTb TEXHUYECKMX CpeacTs
3NeKkTpoMarHuTHas. YCTOMYMBOCTb K  KOHOYKTMBHbIM — MOMexam,
HaBedeHHbIM  PagMOYacTOTHbIMK  3MIEKTPOMArHUTHbLIMK  MONSMU.
TpeboBaHWs U METOAbLI UCTIbITAHUI

1.2.19
(Tabnuua 1)

FOCT P 51908-2002 O6wue TpeboBaHusa K mawwmHam, npubopam u

OPYTM  TEXHUYECKUM M3OENUsiM B 4acTU YCIOBUM XpaHEHUs WU 5.2
TPaAHCNOPTMPOBAHNS
[OCT IEC 60079-1-2013 BspbiBoonacHble cpegbl. Yactb 1. 112 1.81
O6GopynoBaHue C BWMAOM B3pbIBO3ALLMTBI «B3PbIBOHEMNPOHMLAEMbIE oSS
1.8.2,1.84
0605104KM «d»
FOCT IEC 60079-10-1-2013 BapbiBoonacHble cpefpbl. Yacte 10-1. 113
Knaccundukaums 30H. B3pbiBoonacHble ra3oBble cpeapl o
FOCT IEC 60079-14-2013 BspbiBoonacHele cpegbl. Yacte 14. 1.1.3,2.1.2,
MpoekTnpoBaHKe, BbIOOP 1 MOHTAX 3MEKTPOYCTAHOBOK 213,234
FOCT IEC 60079-17-2013 BaspbiBOoOnacHele cpefgbl. Yactb 17. 213
MpoBepka 1 TexHu4eckoe 0bCnyXMBaHNE 3NEeKTPOYCTaHOBOK "
TP TC 012/2011 «O 6e3onacHocTn obopynoBaHusa ans pabdoTsl BO 112 161
B3PbIBOONACHBLIX cpegax» T
TP TC 020/2011 «3nekTpomarHMTHasi COBMECTUMOCTb TEXHUYECKNX 1219

cpeacte»
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https://files.stroyinf.ru/Index2/1/4293778/4293778634.htm
https://files.stroyinf.ru/Index2/1/4294818/4294818846.htm
https://files.stroyinf.ru/Index2/1/4294818/4294818845.htm
http://files.stroyinf.ru/Data2/1/4293786/4293786366.pdf
http://www.eurasiancommission.org/ru/act/texnreg/deptexreg/tr/Documents/TehReg%20TS%20EMS.pdf
http://www.eurasiancommission.org/ru/act/texnreg/deptexreg/tr/Documents/TehReg%20TS%20EMS.pdf

MpunoxeHne b
(o6s3aTenbHoOE)
Cxema ycnoBHOro o6o3HauyeHus npeobpasoBaTens

B.1 YcnoeHoe 0603HaueHne npeobpasoBaTtens:

MMM-118A-B-C-D-E-LFG-h-T-H-K-M

Mos. HanmeHoBaHue BapuaHTbl Kopn
A |Tun kopnyca - hk40
1wr. D12 1D12
2 wt. D12 nog yrrnom 180° 2D12
B Konuuectso n tin kabenbHbiX | 2 wt. D12 nog yrnom 90° (Tonbko Ans Koprnyca 13 2D12Y
BBO/JOB Hepxasetowen ctanun — HXK)
3 wr. D12 (TOMBKO KOpPMyCa U3 HepXaBetoLlel cTa- 3D12
nm — HX)
no yMonyaHuio -
YKM10,
D12 c ycTporcTBOM KpenneHns YKM12,
meTannopykasa (cm. 1.4.3) YKM15,
¢ |BapvaT ucnontenus kabens- YKM20
Horo BBOAa D12 ¢ ycTponcTBOM KpenmneHus YKEK16
6poHnpoBaHHoro kabens (cM. 1.4.3)
D12 c repmeT13npoBaHHbIM YCTPONCTBOM Kpense- YKEKI16

HKs BpoHMpoBaHHoro kabens (cm. 1.4.3)

D12 ¢ ycTponcTBOM KpenneHus Tpyobl (cM. 1.4.3) | YKT1/2

Kopnyc 13 antomuHueBoro cnnasa AK74 (AN9).
3OnemeHTbl kKabenbHbIX BBOAOB U3 cTanen 20, -

Matepwan kopnyca 1 MeTan- 12X18H10T, 14X17H2 unn cnnaea JIC 59-1
D Eg:: (;KBVg;Z”eMeHTOB kabene- Kopnyc u3 ctanu 12X18H10T.
OnemeHTbl kabenbHbIX BBOAOB U3 CTanen HX
12X18H10T, 14X17H2
E |Twn ycTpovicTBa KkpenneHus B cooTBeTCcTBUM C NnpunoxexHnem B

YkasbiBaeTca LXXX, rae XXX — gnvHa HanpasnsoLlen B MM

LF |OnvHa Hanpaenstowen (cm. 1.2.2,1.4.5).

BapuvaHT ucnonHeHus TpaHCnopTHbIN

Tr
[aTtynka ypoBHSA MpumevaHue — [lonyckaeTtcs kof Tr He yka3blBaTb

YkasbiBaeTcsa hYYY, rae YYY — ckoppeKkTupoBaHHOe 3HayeHune
h 3HayeHue BepxHen Hensme-  |BepxHel Henamepsiemon 3oHbl B MM (cMm. 1.4.5). MNpu 3akase

pSIEMOM 30HbI npeobpasoBaTens ¢ MUHUMarbHO BO3MOXHbIM 3HA4YeHWEM He-|
N3MepsieMol 30Hbl, 0603Ha4YeHNe He yKka3biBaeTCcs
T Mpenenbl OCHOBHOM MorpeLu- +5 Mm -
HOCTMW +10 MM 10
H |Tvn nonnaBska ypoBHs B cooTBeTCcTBUM C NpunoxexHnem I
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Mos. HanmeHoBaHue BapuaHTbI Kog

1 —
2 2t
3 3t
K KonunyecTBo gaTtuymkoB Temne- |4 4t
paTypsbl 5 5t
6 6t
7 7t
8 8t

JIvHnsa nutaHusa-cessn CEHC
(npotokon CEHC) B

M |Tun Bbixoga JInHna nutanusa-ceasm CEHC

(npotokon CEHC) u nitepdeiic RS-485 Modbus
(npotokon Modbus RTU)
MpumevaHus

1 Moapo6Hoe onucaHne BapuaHTOB UCMONHEHUS NMpuBEAEHo B 1.4.
2 Kopbl BapyaHTOB MCMOMHEHWS N0 YMONYaHuto (0603HayYeHbl «—») B yCIIOBHOM 0603Ha4eHun He
yKa3blBaKTCS.
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MpunoxeHne B
(cnpaBo4Hoe)
Tunbl yCTPOUCTB KpenneHusa npeobpasoBaTtenen

B.1 YctponctBo kpenneHus npeobpasoBaTernenn MoXeT OblTb Heperynmpyembim
dnaHuesbiM unn  pesbbosbiM.  Bce ycTponcTtBa  KkpenneHus — npeobpasoBaTens
narotaBnueatoTca n3 ctanm 12X18H10T (cnonHeHne HX).

B.2 ®naHueBble yCTPOWCTBA KpENMeHUs NMPou3BOAATCS CrneayoLlmx TUNoB.

a) dnaHueBble YCTPONCTBA KpenneHus C NPUCOEAVHUTENbHBIMKM  pasMepamu,
pasMepaMu 1 UCMNOMHEHUAMU YNMAOTHUTENbHBLIX noBepxHocTen no FOCT 12815, TOCT
33259. [laHHble ycTponcTBa KpenneHus npegHasHadveHbl Ana pesepByapoB, paboTaroLmx
noA AaBneHnem.

CTpykTypa ycrnoBHoro ob6o3HayeHns npu 3akase:

®n. A-B-C/HX,
raoe A — BapuvaHT UCNOMHEHNS YNIOTHUTENbHOW NOBEPXHOCTM (Undpa B COOTBETCTBUM C
FOCT 12815, 6yksa B cootBeTcTBUM ¢ [TOCT 33259);

B — ycnosHbIi npoxog Dy, mm;

C — ycroBHoe faeneHue Py, krc/cm?.

Mpumeyanne — [ns u3rotoBNEeHWss YCTPOMCTBA KPEnneHus ecTb OrpaHuyeHus,
BO3MOXHOCTb M3rOTOBIIEHUSI COrnacyeTcsi Mpu 3akase.

TunoBble YCTPOWCTBA KpenneHus npuseaeHsl B Tabnuue B.1, Ha pucyHke B.1.

Tabnuua B.1

Ob6o3Ha4yeHne D, D1, | D4, |d,mm| n | hl, |[b, Mm|PucyHok
MM | MM | MM MM
Pn.2-50-25/HXK, ®n.E-50-25/HX 160 | 125 | 87 18 | 4 4 21 B.1
®n.2-80-25/HX, ®n.E-80-25/HXK 195 | 160 | 120 | 18 | 8 4 23 B.1

e NG
"o |

\
|

o | ‘ |
|

%

201
20

PucyHok B.1

6) ®naHueBble YCTPOWCTBA KpEMMEHWs C  MPOU3BOMbHLIMW  pa3Mepamu,
yka3blBaeMblMU B 0603Ha4YeHUn. [JaHHOEe YCTPOWCTBO KPEMnneHns NpuBeAEHO Ha PUCYHKE
B.2.

CTpyKTypa ycrnoBHOro 0603Ha4eHu1st Npu 3akase:

®n.DD,DnDn,nn,dd,hh/HX,
roe D — HapyXHbI guameTp dnaHua, Mu;

Dn — guameTp no ueHTpam KpenéxHbIX OTBEPCTUIA, MM;

N — KONIMYECTBO OTBEPCTUN;

d — guameTp oTBEPCTUA, MM;

h — BbicoTa chnaHua, MMm.
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ﬂpmmeanme — [na waroToBneHus yCTpOVICTBa KpenneHna ecTb OrpaHn4vYeHud,
BO3MOXXHOCTb N3roTOBJ1IEHNA CornacyeTcd Nnpu 3akase.

b.
T ‘ |
_ | | |
|
]
2 Dn
2D

PucyHok B.2

TunoBoe ycTponcTBo KpenneHuss D152 Dnl130 n8 dl12 h10/HXX npuBegeHo Ha
pucyHke B.3.

#12
8 omb. !
I
| /]
o |
L—F o
287
2130
2152
PucyHok B.3
B.3 Pe3bboBble ycTpoWcTBa  KpenneHus n3rotaBnuealTc Cc  TpybHON

LUMITMHOPUYECKON, METPUYECKOW UMK KOHUYECKOW OHOMMOBON pe3bboli.

CTpyKTypa ycrnoBHoOro 0603Ha4eHust Npu 3akase:

A/HX,

roe A — obosHaveHne Tvna pesbobl.

MpumeyaHve — [nNA W3roToBNEHWs YCTPOWCTBA KPEMnneHus ecTb OrpaHuveHus,
BO3MOXHOCTb U3roTOBMEHNS COrnacyeTcs npu 3akase.

TunoBoe ycTpoWcTBO kpenneHus G2” (¢ TpyOHoW umnnmHapudeckon pessboint G2 no
FOCT 6357-81) npuBeneHo Ha pucyHke B.4.
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14

G2
269
275
287

2109

2,2x45°

PucyHok B.4

B.4 KOHCTpYKUMSI YCTPOMCTB KpEMsieHUsl MOCTOSIHHO COBepLUeHCTByeTcs, Gornee
nonHasi WHMoOpMauMs Mo TWNam YCTPOMCTB KpenneHust onybnukoBaHa Ha caiiTe

NpeanpuaTUS WWW.NPPSensor.ru.
B03MOXHO MCMOSHEHME YCTPOWCTBA KpenmeHus No 3akasy.
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MpunoxeHune I
(cnpaBo4Hoe)
Tunbl nonnaBKoB Npeobpa3oBaTenen

I".1 CBOAHblE AaHHbIE MO MoMnaBkaM YPOBHSI NpuBeaeHsl B Tabnuvue .1

Tabnuua .1
HanmeHoBaHue Pasuepe! Mac- Ras-
Matepuan D, | hy, | d, neHue,
nonsiaBka Pwuc.| ca, r
MM | MM | MM Mrlla
D48x50xd21-dJ1K-9 BCMEHeHHbIN a6oHuT, | 48 | 50 | 21 | .1 | 28,5 2,5
D48x50xd25-PJ1K-9 nokpbiTne ®JIK-9 48 | 50 | 25 |11 | 29,7 2,5
D48x50xd21-dJIK-2 48 |50 |21 |1 31 25
D48x50xd25-dJ1K-2 7 56 48 |50 |25 |Ir1]32,7] 25
D40x50xd21-®MK-2 B o e oniko |40 [ 50 [21 (T4 [215] 16
D40x50xd25-dJ1K-2 P 40 |50 [ 25 |1 | 23 1,6
D45x50xd21-®J1K-2 45 |50 |21 |[r1|275| 16
D78x74xd20-HX 78 | 74120 |lr2]| 55 0,6
D78x74xd20-HXX-166ap 78 | 74120 |lr2]| 55 1,6
D78x74xd22-HX 78 | 74 122 |lr2]|1625| 0,6
D78x74xd22-HXX-166ap 12X18H10T 78 | 74 |22 |[2|625]| 16
D49x49xd20-HXX-L| 49 |49 |20 |I.3/385| 0,3
D49x49xd22-HX-L| 49 |49 |22 |3 | 44 0,3
D78x86xd20-H>XX-LL 12X18H10T, 78 186 |20 |l2]| 76 0,6
D78x86xd20-HXX-LL-166ap dpToponnact -4 78 |86 |20 |.2| 76 1,6
D35x50xd20-34C-7All cheponnacTHK 355020 |lr1]205]| 16
D39x50xd21-30C-7All QEC-7AI'I 39 (50|21 |r1]| 27 1,6
D48x50xd21-34C-7Arl1-1006ap 48 |50 [ 21 |IF1| 40 10
"abapuTHble pa3Mepbl NONIABKOB YPOBHSA yKasaHbl Ha pucyHkax .1 —T.3.
Mozhum  2d Mazhum  2d
\ \ MazHum Zd
i ‘ \ ‘
— ‘ g | B
| | R
| . | =
| ) 3
T | ——
o0 |
‘ 2D
2D
PucyHok I.1 PucyHok I.2 PucyHok .3

Bce nonnaeku YPOBHA OOJKHbI yCTaHaBIMBATbCA Ha npeo6paaoBaTenb MarHMTom

BBepx. lMonoxeHne marHuTa B nonnaekax W3 BCNEHEHHOro 360HMTa,

cheponnacTtuka

OOC-7AlN MOXHO onpeaenuTb BM3yanbHO. B nonnaBkax M3 HepXxaBeroLWen CTany Mapku
12X18H10T nonoxeHne marHuta (Bepx nomnnaeka) Mapkupyetcsa Oyksown N.

.2 OpMEeHTMPOBOYHLIE 3HAYEHUS

rMyOGVMH MOTPYXEHWUs1 MOMSIaBKOB YPOBHS B

3aBMCMMOCTY OT NMOTHOCTM KOHTPONMUPYeMOW cpefbl NpuBefeHbl B Tabnuuax .2 n .3
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Tabnuua .2

nmy6vHa Norpy>keHusi, MM st KOHTpoMpyemoi 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-®J1K-2 - — | 42 |38,8|36,2| 34 | 32 |30,5| 29 |27,5| 26
D40x50xd25-dJ1K-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-HXX
D78x74xd20-H)K-166ap 42 139,6(37,2|35,5|33,9(32,6(31,3/30,3|29,3|/28,4(27,6
D78x74xd22-HXX
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-L1 - - - — | 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
Da8xS0xd21-5AC-7AN- | _ | _ | _ 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 norpy>eHus, MM Ana KOHTPONMpyeMon cpeapl
Haﬁ%ﬁﬁgzigme NMMOTHOCTbIO, Kkr/m® (ans gnanasona ot 1000 go 1500 KI’/M3)Z
1000|1050{1100|1150{1200{1250{1300|{1350{1400{1450/1500
D48x50xd21-dJ1K-9 20,8| 20 | 19 | 18 |17,4|16,8| 16 |15,2(14,9|14,4|13,9
D48x50xd25-PJ1K-9 24,8(23,7|22,6|21,7|20,8| 20 [19,2/18,5/17,8|17,2|16,7
D48x50xd21-PJ1K-2 22 | 21 | 20 |{19,1|18,3|17,6|16,9|16,3|15,7(15,1|14,6
D48x50xd25-dJ1K-2 27,2| 26 (24,8|23,8(22,8|21,9| 21 |20,3(/19,6|18,9/18,3
D40x50xd21-dJ1K-2 26 |24,5|23,5(22,5|21,6/20,8| 20 |19,3|18,6| 18 |17,4
D40x50xd25-PJ1K-2 34,5| 33 |31,5|29,7| 29 |27,9(26,8|26,4| 25 |24,2|23,4
D45x50xd21-PJ1K-2 23,6| 22 | 21 |20,2|19,4|18,6| 18 |17,4/16,8|16,2|15,6
D78x74xd20-HX
D78x74xd20-FDK-166ap 27,6|26,9|26,2|25,6| 25 |24,4(23,9(23,4| 23 |22,6(22,2
D78x74xd22-HX
D78x74xd22-H)K-166ap 28,3(27,5|26,8|26,1|25,5|24,9(24,3|23,8|23,3|22,8|22,4
D49x49xd20-HX-L{ 29 | 28 | 27 [25,7|24,5|23,5|22,5|21,7| 21 [20,2|19,5
D49x49xd22-HX-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

nybuHa norpyXeHusl, MM Ansi KOHTPONMpPyeMoii cpeabl

Ha?gﬁﬁ::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
D78x86xd20-H)K-L-166ap 39 (38,1|37,3|36,5|35,7|34,9(34,4(33,9(33,2|32,7|32,2
D35x50xd20-34C-7AN 31 | 29| 28 | 27 | 26 | 25 | 24 | 23 | 22 |21,5| 21
D39x50xd21-34C-7AlN 32 (30,5| 29 | 28 | 27 | 26 | 25 | 24 |23,2|22,5|21,7
?gggasgxdzl-anc-mn- 28,8|27,5(26,2|25,1|24,1|23,2|22,3|21,5|20,7|20,1|19,4

I".3 KoHCTpyKLmK nonnaBkoB MOCTOSAHHO COBEPLUEHCTBYIOTCS U MOTYT OTNnYaTbCs OT
NpeAcTaBneHHbIX Ha pucyHkax. bonee nonHas wHdopmauma nNo TunNam MOMMaBKOB
onybnvkoBaHa Ha cante NpeanpusaTUS WWW.NPPSensor.ru.

B0O3MOXHO MCNOMHEHWe MOMMaBKoB MO 3aKasy.
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http://www.nppsensor.ru/

MpunoxeHune [
(cnpaBoy4Hoe)
Mopsinok paboTkl ¢ npeobpasoBaTtenem no npotokony CEHC

0.1 Obwme cBegeHus

Pa6botbl ¢ npeobpasosatenem no npotokony CEHC ocywectsngawoTca 4epes
nokasbiBalowne u curHanuavpyrowme npubopel Trna MC-K, BC-K  unu  4epes
nepcoHanbHbIM  KOMMbOTEP C npumeHeHnem agantepoB JIMH-RS232, JIMH-USB wu
COOTBETCTBYIOLLENO NPOrpamMmmMHOro obecneveHums.

MoppobHoe onucaHve nopsiaka paboTbl C MOKa3biBAKOLLMMU U CUTHANMU3NPYOLLMMUA
npubopamun TMna MC-K, BC-K npvBeneHo B COOTBETCTBYKOLUMX  PYKOBOACTBax Mo
aKcnnyartauuu.

Pabota c npeobpasoBaTtenem yepes3 nepcoHanbHbIN KomnbloTep obecnednBaeTcs
nporpammon «APM CW CEHC», HacTpomnka — nporpammon «HacTponka [aTymkoB K
BTOPWYHBLIX NPMOOPOB», @ pacyeT rpagyMpoBOYHON Tabnuubl pe3epByapa U ee 3anucb B
namsiTe npeobpasoBaTtens — nporpammon «Ipagyvposka». MogpobHoe onncaHue nopsaka
paboTbl C WCMONb30OBaHWEM MEPCOHANbHOrO KOMMbIOTEPA W MNporpaMm NpYBEAEHO B
COOTBETCTBYIOLLNX PYKOBOACTBAX NOfb30BaTENS.

Hdanee npuBogutcs nopsgok paboTbl ¢ npeobpasoBaTenemM C WUCMONb30BaHUEM
nokasbiBaloLmX 1 curHanusmpyowmnx npnbéopos tuna MC-K, BC-K.

Pa6oTa ¢ npeobpasoBartenem OCyLLEeCTBNAETCS C MOMOLLBO KHOMOK npubopa Tuna
MC-K, BC-K, npu atom Ha Tabno nprubopa BbIBOAUTCA COOTBETCTBYOLLAs MHDOPMaLUS.
Mpn paboTe pasnuuyaeTcsi KpaTKOBPEMEHHOE (ONUTENbHOCTbIO MeHee 1 cekyHabl) n
ONUTENBbHOE HaXaThe KHOMOK.

B pabo4yeM pexume npu NpocMoTpe NapamMeTpoB NEPEXOL OT O4HOro napameTpa K
OpYromy OCYLLECTBNSIETCA KpPaTKOBPEMEHHbLIM HaxaTueM MpaBoi KHomku npubopa Tuna
MC-K, BC-K, a nepexo k npocMOTpy mapameTpoB criefyloLiero npeobpasosartens unu
OpYroro yCTpOWCTBA OCYLLECTBMAETCA AMUTENbHLIM WM KPaTKOBPEMEHHBIM HaXKaTuem
NEeBON KHOMKM.

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

MepemelleHne No NyHKTaM MEHIO OCYLLIECTBMSAETCA cneayowemM obpas3om:

TeKkyLMI NYHKT MeHo oTobpaxaeTca Ha Tabno npubopa tuna MC-K, BC-K. MNepe-
X0[, K criegytoLemy unm npeabiayLemMy nyHKTY MEHI0 OCYLLECTBNSETCSH KpAaTKOBPEMEHHBIM
HakaTuem MpaBoOW UMW NEBOW KHOMKU COOTBETCTBEHHO. BbIGOp TEKyLLEro nyHkTa MeEHI0
(Bx04) ocyLecTBNAETCA ANUTENBHBIM HaXXaTUeM MPaBoW KHOMKU.

BbICTPBIA BbIXOA M3 MEHIO, TEKyLLEero MyHKTa MeHio 6e3 coxpaHeHus U3MeHeHWi
OCyLLECTBNSETCH OQHOBPEMEHHbBIM HaXXaTueM NEBOW 1 MPaBoW KHOMOK.

Bbixoa 13 MeHI0, TeKyLLEero nyHKTa MEHI0 OCyLLEeCTBNAETCH crneaytoLmm obpasom:

KpaTkoBpeMEeHHbIMM HaXaTUsMW Ha NPaByLo KHOMKY HEOOXOAMMO NepenTH K MyHKTY,
noanyHkTy End. Ecnu B paHee BbIGpaHHbIX NOAMNYHKTaxX MEHI Obinv NpoOu3BeaAEHb! Kakue-
nnbo WM3MEHeHUsi, TO MpU KPaTKOBPEMEHHOM HaXXaTMM Ha MpaByl KHOMKY Ha Tabno
oTobpasuTcs 3anpoc — SAV? (coxpaHuTb?). OnutenbHoe HaxaTve Ha npaByld KHOMKY
OCYLLECTBNSIET BbIXO C COXPAHEHUEM M3MEHEHMWI, NPpY 3TOM Ha Tabno nocnegoBaTensbHO
oTobpasaTca coobuweHnsa — YES, SAVE (ga, coxpaHeHo). KpaTkoBpeMeHHOEe HaxaTtue umnm
OTCYTCTBME HaxaTusl Ha MpaByl KHOMKY OCYLIeCTBNseT Bbixog 6e3 coxpaHeHus
M3MEHEHUIN, NPY 3TOM Ha Tabno oTobpasnTcst coobLleHe — NO (COXPaHEHMUST He BbIo).
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HabGop agpeca n ApyrMx 4YMCroBbIX MapaMeTPOB OCYLLECTBMSIETCA Creaylowum
obpasom:

Mpu Habope YncnoBoro napamMeTpa, TEKYLLMIA BBOAMMbIV pa3psag muraet. [Nepexon
K BBOZY APYroro paspsaa, CTapLuero unv MnafLero, ocyLecTBnseTcs KpaTKOBPEMEHHbIM
HaxaTeM IeBOWM WM MpaBoOW KHOMKM COOTBETCTBEHHO. [pu BBOAE APOOHBIX YMCIOBbLIX
3HaYEHU KpaTKOBPEMEHHOE HaXaTue NeBOW KHOMKX MpU MUralLlem KpaHem cTapluem
paspsiie OCyLLecTBNsAeT nepexod K BBOAY MOMOXEHUs pasgenurtens uenon u apobHown
YacTen — TOYKM, MPU 3TOM TOYKA HAYMHaEeT MUraThb.

OnutenbHoe HaxaTue neBOW WNM MNPaBOM KHOMKW OCYLLECTBASieT W3MeHeHue
3HayeHus paspsga B OOnbLUyld WM MEHbLUYID CTOPOHY COOTBETCTBEHHO, a Takke
M3MEHSAET MONoXeHne pasfaenutens uenon n apobHon yacTen. Beog oTpuuaTenbHbIX
yncen ocyllecTBnsieTcs BbIDOPOM 3HaKa «—» B KpaiHEM CTapLueM paspsje.

Beog HabpaHHOrO 4MCNOBOrO 3HAYEHUS OCYLLECTBNAETCA KpaTKOBPEMEHHbLIM
HaxaTneM NpaBoOW KHOMKM NpU MUratoLLeM KparHeM MriagLliem paspsge.

Bbibop napameTpa nyHKTa MeHI0 OCYLLLEeCTBNASETCA crneayoLmm obpa3om:

TekyLiee 3HayeHne Bbibupaemoro napameTpa otobpakaeTca Ha Tabrno muraHvem.
MponucTeiBaHMe 3Ha4YeHW NapamMeTpoB B OAHY WM APYryld CTOPOHY OCYLLEeCTBRSEeTCS
ANUTENbHBIM HaXXaTneM Ha NeBYI0 UK NpaByto KHOMNKy. Beibop (BBOA) TekyLero 3HayeHus
napameTpa OCYLLECTBSIETCS KpaTKOBPEMEHHBLIM HaXKaTUEM Ha MPaBYyH KHOMKY.

0.2 NpocmoTp napameTpoB

MapameTpbl nNpeobpasoBaTtensi, KOTOpPble MOXHO BbIBECTM Ha OTobOpaxeHue B
pexume naMepeHuin, npueeaeHsl B Tabnuue O.1.

Tabnuua 0.1
O603Ha-
Yenme HanmeHoBaHue MpumeyaHue
h YpoBEHb KUAKOCTH, M PaccTosiHue OT HUXXHEN CTEHKM (gHa)
pe3epByapa 40 MOBEPXHOCTW XWAKOCTH
TemnepaTypa XWUGKOCTN U XXNOKON
t TeMneparTypa KakocTy, °C dasbl CYT, onpegensiemasi nokasaHuamm

[aTYMKOB TeMNepaTypbl, PacronoXeH-
HbIX HUXKE YPOBHSI XKMAKOCTH

MpoueHTHOe 3anonHeHne o6béma |OTHOLWEHNe 06 bEMa XMAKOCTU K OO BEMY

0,
& pesepsyapa, % pesepByapa, BblpaXXeHHoe B NpoLieHTax

O6BEM XNOKOCTU, COOTBETCTBYHOLLUIA

O6bEM xnagkocTu, M°
N3MEPEHHOMY YPOBHIO

G Macca npogykta, T Macca xuagkoctu

[MNOTHOCTL XXMAKOCTM MNU NITIOTHOCTb

r [noTHocTb, r/cm?® M
' Xugkon cpasel CYI

TemnepaTypa, onpegensiemMas nokasa-
TemnepaTypa naposon asbl, °C  |HUSIMM OaTYMKOB TemnepaTypbl, pacno-
NOXEHHbIX BbILLE YPOBHS XUAKOCTU.

G~ Macca naposoii pasbl, T Maccbl xxuakon 1 naposon gassi CYT,
onpeaensieMble Mo KOMMOHEHTHOMY CO-
cTaBy n TemnepaTypam das

G Macca xngkon asbl, T
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0.3 MeHio 6GbicTporo gocrtyna

CTpyKTypa MeHto BbICTporo goctyna npusegeHa Ha pucyHke [.1.

Bxoa B MeHro 6bicTporo goctyna (USEr)

MeHtio ycTaHoBOK
nonb3oBaTens

MpocMoTp NapameTpoB
B PEXVME yOepKaHus

Bbixop B pabouni pexum

PucyHok [0.1

Bxog B MeHw GbiCTporo gocTyna ocyllecTBhAsieTcs npyv NpocMOTpe napameTpoB
ONUTENbHBIM  HaXXaTUEM Ha MNPaByld KHOMKY MOKa3blBaOWMX WM CUTHANMU3UPYIOLLNX
npubopos Tvna MC-K, BC-K. Npu 3Tom Ha Tabno otobpa3snTtcst 0603HauYeHne meHto USEr u
nepBbIA NYHKT MeHio SEt.u.

MyHKT meHo SEt.U COOEepXWT MEHI0 YCTAHOBOK MONb30BaTens, T.e. COAEPXWT
NOANYHKTbI, COOTBETCTBYIOLUME BBOAMMbBbIM WCXOAHBIM AaHHBIM UM U3MEPSIEMbIM
napameTtpam. MyHKT meHo SEt.u no3BossieT Npy NPoOCMOTPE B peXMMe U3MEPEHUI Unn B
pexvmMe aMynsiuumM Npou3BeCT! onepaTMBHOE M3MEHEHME COAEPXKALLMXCS B JaHHOM MEHH0
MCXOAHbIX AaHHbIX, MapaMeTpoB.

OTtobpaxaembllii cocTaB nyHkTa SEt.u 3aBUCUT OT BbiGpaHHOro crnocoba pacyerta
NMOTHOCTU 1 BbIGPAHHOIO pexunma paboTbl: N3MepeHNE UNN 3MynsLUS.

MoanyHKTbLI, COOTBETCTBYHOLLME N3MepsieMbiM napameTpam: h, nt°, otobGpaxatoTcs
TONbKO B pexume amynsiumv. B nognyHkTe nt° MOXHO 3afaTb 3HAYEeHUs TemnepaTtyp Ans
Ka)X4oro gatyunka Temneparypsbl.

MoanyHKTbI, COOTBETCTBYHLUME WCXOOHBIM [AaHHbIM Anst  pacyeTa MroTHOCTU
npoun3sonbHon *xugkoctn (cm. 1.5.6): Lo, to, ro, oTobpaxatTcsi, ecnM YCTaHOBMEHO
3Ha4YeHne MaccoBOM JONU NponaHa Pr paBHOe Hyrto.

MoanyHKT, COOTBETCTBYHOLLMI MaccoBol aone OytaHa Pb ans pacyeta nnotHocTtu
CYI no komnoHeHTHOMY cocTaBy (cM. 1.5.6), oTobpaxkaeTcsi, eCriv yCTaHOBEHO 3HAYeHne
MacCOBOW Aonv npornaHa Pr otnvyHoe oT Hyns.

MyHkT meHwo ObicTporo goctyna Hold nosBonsieT onepaTvBHO NPOCMOTPETb B
pexvMe yaepxaHusi 3HavYeHuMsl BCEeX U3MEepPSIEMbIX, BbIYUCISIEMbIX NapaMeTpoB,
COOTBETCTBYOLLUX NOCNEAHEMY N3MEPEHUIO.

Mpumeuanne — MoanyHktel t , G, G nyHkTa Hold oToBpaxaloTca TOmnbKo npu
BblIGope cnocoba pacyeta nnoTHocT CYI No KOMNOHEHTHOMY COCTaBy.

MoMuUMO nNOAMYHKTOB, COOTBETCTBYHOLMX MapamMeTpaM, MpeacTaBleHHbIM B
Tabnuue [O.1, nyHkt Hold comepXuT noanyHKT nt°, B KOTOPOM MOXHO OMepaTuBHO
NPOCMOTPETb 3HaYeHust TemnepaTyp, W3MEPEHHble KaxAblM OaTYMKOM TemnepaTypbl
npeobpasoBartens.

0.4 MeHI0 HacTpouku npeobpasoBaTens

Uepea MeHIO HacTpOWKM OCYLLECTBMSIETCA HacTpoiika npeoGpasoBaTtens.
HacTpolika npeobpasoBaTens NpoBOAMTCS Ha NPeAnpUSTUN-U3rOTOBUTENE B MOIHOM
o6béMe B COOTBETCTBUM C [aHHbIMM 3aka3a. HeobxoguMOCTb  NepeHacTpoiiku
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npeobpasoBaTens npu aKCniyataunum MoXeT BO3HUKHYTb, €Cnv AaHHble 3akasa He Obliu
npegoctaeneHbl B MNOMHOM  06bEéMe  WNM  OKasanucb  HECOOTBETCTBYHOLLMMU
OeiCTBUTENBHOCTHU.

CTpyKTypa MeHI0 HacTpolkvu npeobpasoBaTtens npusegeHa Ha pucyHke [.2.

Bxoa B pexum HacTpolku (SEt)

BBopn agpeca
npeo6pasoBaTtens

Bbixoa B pabounii pexum
npocmoTpa napameTpos Cnoco6 rpaaynpoBku

ovaLHwabL Hov.eLtHneic H End I:

OcHoOBHble HacTpa-
nBaemble napameTpbl

MapameTpbl pacyeTa
NNOTHOCTH

B [ o )
GUlHGhZUGPI

MncTtepesucel

FMcTepesnceinoporoBblx
3Ha4YeHUn napamMmeTpos

”0"333::;nﬂeapT;T”yK:S | m HicHz,cHscHacHs cHe cH7..cHa c Hend] |-E—1"
”“"';‘;";fj;;”;:: | ht" HintHantHantHanHsnHen H7nHsn Hend Iﬂ
I i o i 2

MapameTpsbl
HacTPOMKN CBSI3U MO
WHTepdency RS-485

YnpaBneHue
nocTynom

Kanu6poska

NHdopmaumnsa o6
ycTpouncTtee

infoH Er H ad Hpn Hs1 H s2 HEndP

End

Bbixoa B pabounii pexum

MpumeyaHuns

1 MyHkT MeHo GiS2 oTobpaxaeTcs Mpu yCTaHOBKE BCEX IMCTEPE3NCOB B MYHKTE
GiSt paBHbIMU HYTIHO.

2 MyHKT MeHo PSd. u nognyHkT P1 oToGpaxatoTca Tonbko npu paboTte ¢ ypoBHEM
JocTtyna agMuHUCTPaTop.

3 MyHkT meHo SAdA oToGpakaeTcs Tonbko Ans BapuaHTa ucnonHeHus Modbus.

4 MopnyHkTel GU1, Gh2, GP nyHkTa GiSt n U1, h2, P nyHkta rEAd He ncnonb3ytoT-
cs.

PucyHok [.2

MepeyeHb NyHKTOB, MOAMYHKTOB W MapaMeTpoB MEHK HacCTPOWKM MNpuBEOEeH B
Tabnuue 0.2.

Bxoa B MEHI0O HACTpOWKM OCYLLECTBMSETCS U3 pexuma npocMoTpa napameTpoB
O[HOBPEMEHHbIM HaxaTuem Ha 06e kHomku. Mpu aTom Ha npubope oTobpasnTca Haanuch
SEt (HacTponka). 3aTem B TeyeHue 5 cekyHa HeoOXO4MMO KpaTKOBPEMEHHO HaXaTb Ha
npaByto KHOMKY, MOCIe Yero NosABUTCS MHAMKaLUS 3anpoca agpeca yctponctaa: A XXX.

Oanee B cootBetctBMM ¢ [.1 HeobGxoamMmo HabpaTb agpec HacTpanBaemoro
npeobpasoBaTens (ykasaH B nacnopte). lMocne BBoga agpeca Ha npubope otobpasuTcs
Tun ycTponctea — SEnS (ceHcop) 1 nepBbI NYHKT MeHio — SEE.
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Ta6bnuua .2

MyHKT MoanyHKT (napameTp)
0O6o- 0O6o- HaumeHoBaHue, Mpumeyanue
3Ha4ye-| HaumeHoBaHue | 3Haue-
eAuHMLa U3MepeHus
Hue Hue
SEE Mepexop k - - OcyulecTenseTcs B
npPoCMoTpy cooTtBeTcTBUM ¢ 1.5
napameTpoB
SEtt OcHoBHbIE h_ HwxHASA KOHTpOnbHas, YcTaHaBnmBaoTCs Npu
HacTpavBaemble KanmbpoBoYHasa Touka N3roToBMNEeHUN
napameTpbl YPOBHSA, M npeobpasoBartens
h™ BepxHsas koHTponbHas,
KanmbpoBoyHas Touka
YPOBHS, M
dl "my6uHa norpyxxeHus YcTtaHaBnvBaeTcs B
nonnaeka YpPOBHsi, M cooTBeTcTBMM C [1.6,
npunoxexHmem I
do OtcTtyn oT gHa YcraHaBnmBaeTcs npu
pesepByapa, M ycTaHoBke npeobpasoBaTe-
ns B cooTBeTcTBUM C [1.6
Gr Cnocob pacyeTta YcTaHaBnvBaeTcs B
o06bEMa XKUOKOCTU cooTBeTcTBUK C [1.6
H BeicoTa (anameTp) YcTaHaBnvBealoTcs B
pesepByapa, M cooTBeTcTBUM C [1.6 no
U O6béM pesepeyapa, M° [aHHbIM Ha pesepByap
d7 Mopor o6HyneHns YcTaHaBnmBalTCs B
noKasaHui ypoOBHS, M cooTBeTcTBUM C [1.6
dt MocTosAHHas BpeMeHu
AeMndmpoBaHus, C
dEnS MapameTpsbl Lo KoadbdmumeHT YcTtaHaBnuBaoTCH B
pac4yeTa 00BEMHOro pacLumMpeHuns, cooTtBeTcTBUM ¢ 1.7
NIOTHOCTU x10° 1/°C
ro VicxogHasi NNoTHOCTb,
r/cm®
to Temnepatypa,
COOTBETCTBYHOLLASNA
mncxogHom nNnoTHocTn,°C
LEv [Moporosbie 1...8 Cnncok NoporoBbIxX YcTaHaBnumBawTcs B
3HavyeHus 3Ha4YeHUn napameTpoB cooTBeTcTBUM ¢ [1.8
napameTpoB cpenpl
GiSt licTepeswnchl Gh licTepesanc ypoBHS
XMOKOCTU, M
Gt° MmcTepesunc cpeaHemn
Temnepartypsl, °C
G% |lnctepesnc npoueHTHOro
3anonHeHust o6bEMa
pesepByapa, %
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MpogomxeHve Tabnuubl 0.2

MyHKT MoanyHKT (napameTp)
O6o- O6o- HaumeHoBaHue, MpumeuaHue
3Haye- | HaumeHoBaHue | 3Have-
eAvHULa N3MepeHust
Hue Hue
Gist mctepesunceol GU rucTepeanc o6béma, M° YcTraHaBnmBalTCH B
GG MMcTepesanc mMacchl, T cooTseTcTBumM ¢ [1.8
'McTepesnc nnoTHoOCTH,
Gr
r/cm®
GU1 NicTepesnc o6béma . He ncnoneaytoTtes
OCHOBHOrO NPOAYKTa, M
Gh2 licTepesnc ypoBHSA
pasgena cpef, M
GP MmcTepesuc gasneHus
Mcrepesnc YcTaHaBnvBaTCcs B
Gt~ | TemnepaTypbl NapoBON cootBeTcTBUM ¢ [1.8
dasebl, °C
- 'cTepesnc macchl
GG o
naposou gasbl CYT, 1
'cTepesnc macchl
GG z
- xugkom dasel CYI, T
GiS2 'vcTepesncel 1.G ... | Cnncok rnctepesmcos K
NOpOoroBbIX 8.G NoporoBbIM 3HAYEHUAM
3HaYeHuwn napameTpoB
nt° MokasaHus 1°C...8° Cnucok TemnepaTtyp, |[lpocmoTp ocyulecTBnsieTcst
[aT4ymKoB C N3MEpPEHHbIX AaTymKamu B cootBeTcTBuM ¢ [1.9.
Temneparypbl Temneparypsl, °C BbicoTbl ycTaHaBnuBakTCA
hte Moanuun 1nT Cnucok BbICOT YCTaHOBKU npu U3roToBneHnx
[aT4MKOB 8hT AaT4yMKOB Temneparypsl, npeobpasosartess
TeMmneparypbl M
rEAd Cnimcok 1h Cnncok napameTpoB, YcTaHaBnmBalTCs B
oTobpaxaeMbix 12 G oTobpakaeMbix cootBeTcTBUM ¢ [1.10
napameTpoB - npv NpocmMoTpe
SAdA MapameTpsbl 'S CKopocTb nepegauin YcTraHaBnuBaoTCH B
HaCTPOWKM CBA3N OaHHbIX cooTtBeTcTBUM € .11
no uHTepdency Pexum koHTpons
RS-485 rP YETHOCTU N KONMYECTBO
CTONOBLIX BUT
Sp MepekntovaTtens
NPOTOKOSOB
AA Appec B cetn Modbus
PSd. YnpasneHue P1 |Maponb agMuHucTpatopa YcTaHaBnvBaeTcs B
J0CTYyNnoMm cooTBeTcTBUM ¢ [1.16
CAL. Kanubposka CXXX | KomaHabl ynpaerneHusi |BBog komaHz ynpaBrneHus B
(kannbposku) cooTtBeTcTBUM € [1.12
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MpogomxeHve Tabnuubl 0.2

MyHKT MoanyHKT (napameTp)
O6o- O6o- HaumeHoBaHue, MpumeuaHue
3Haye- | HaumeHoBaHue | 3Have-
eAvHULa N3MepeHust
Hue Hue
inFo | MHdopmauums o6 Er Kopg owwmbkun MpocmoTp ocyLlecTBnsieTcs
yCTpONCTBE npeobpasoBaTens B cooTBeTcTBUM ¢ [1.13
Ad | Angpec npeobGpasoBaTens YcTaHaBnveaeTcs B
cooTtBetcTBun ¢ [1.13
Pn Bepcus nporpammbl YcTaHaBnusaoTcs npu
KOHTponnepa N3roToBMNEHUN
S1 Crapuue 4 paspsaga npeobpasoBaTens
3aBOACKOro Homepa
S2 Mnaglwme 4 paspsga
3aBOACKOro Homepa
MpumeyvaHus

1 TMyHKT MeHio GiS2 oTobpakaeTcs Mpu YCTaHOBKE BCEX TMCTEPE3NCOB B MyHKTE
GiSt paBHbIMU HyFIH0.

2 MNyHKT MeHio PSd. n noanyHkT P1 oTtobpaxatoTca Tonbko npu paboTe ¢ ypoBHEM
Aoctyna agMuUHMCTpaTop.

3 lMyHkT meHo SAdA oTobpaxaeTcst TONbKO ANgA BapuaHTa ncnonHennss Modbus.

.5 BbICTpbIf Nepexoa K NPOCMOTPY NapaMeTpPoB npeoGpasoBaTensi

MyHkt SEE (npocMoTp) MeH HacTponkum obecneymBaeT ObICTPbIN Mepexon K
NpoCMOTPpy NapaMeTpoB npeobpasosaTens.

Mpy 60nblWOM KONMMYECTBE MNOAKMYEHHbIX YCTPOMCTB BbIOOP (MPONUCTbIBAHME)
agpeca npeobpasoBatend B COOTBeTCTBMM C [1.1 MOXeT 3aHsATb AOCTaTOYMHO MHOrO
BpEMEHM, K TOMY e npeobpasoBaTens MoxeT He ObiTb B HacTpamBaemom B MC-K, BC-K
CMMCKe YCTPOWCTB, MOCTaBMEHHbIX Ha MPOCMOTP. B 3Tnx cnyyasx BO3MOXEH ObICTPbIN
nepexod K MNpPOCMOTPY napamMeTpoB npeobpasoBaTtens, KOTOPbIA OCYLIEeCTBNsSeTcs
cnegyoLmm obpasom:

— Bomtm B MeHW HacTpovikm B cootBetctBuM ¢ [.4, HabpaB apgpec
npeobpasoBaTens.

— Bbibpate B cootBeTtctBUM ¢ [.1 nyHkT meHio SEE. lNpu atom MC-K, BC-K
nepengeT B pabounin pexum npocMoTpa napameTpoB npeobpasoBaTtensi, ¢ HabpaHHbIM
agpecom.

1.6 HacTpoiika OCHOBHbIX NapameTpoB Npeobpa3oBaTens

MyHkT SEtt MeHH HacTpoviku obecneymBaeT HaCTPOMKY OCHOBHbLIX MapameTpoB
npeobpasoBaTens. KaxxgomMy napameTpy COOTBETCTBYET NOAMYHKT MEHHO.

Mapametpbl h_, h™ (cm. Tabnuuy [.2) ycTaHaBnuBaloTCA Ha NpeanpusaTumn-
M3roTOBUTENE N UCMONb3YHTCA NPY HACTPOKKe (FOCTUPOBKE) NpeobpasoBaTens B COOTBET-
CTBUM C NpunoxeHnem X.

MpeobpaszoBaTenb OCYLLECTBMASET U3MEPEHME OT HWXKHEW TOPLEBOW MOBEPXHOCTU
HanpaBnsLWen 40 HWXKHEN TOpLEeBOM NOBEPXHOCTM nonnaska. [puBegeHne namepeHuin K
peanbHbIM  YCMOBUAM  3KCMMlyaTauuyM OCYLLECTBMSIETCA C  MOMOLLbI  NOAMYHKTOB,
COOTBETCTBYHOLWMX NapameTpam dO, d1.
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MapameTp dO yumTbIBAET OTCTYN OT AHA pe3epByapa. ATO pacCcTosiHMe B MeTpax oT
[OHa pe3epByapa [0 HWKHEWN TOpLEeBOM NOBEPXHOCTU HanpaBnsaLwen (CM. pucyHok 1).

Mpumevanne — [HOM pesepByapa MOXeT ObiTb MPUHAT YCIOBHLIN YPOBEHD,
COOTBETCTBYIOLLNIA HYNIEBOMY OOBEMY.

BenuunHa otcTyna moxeT ObiTb Kak MOMOXWTENbHOW, KOrAa BblleyKkasdaHHas
NMOBEPXHOCTb HAXOAWTCA Bblle [Ha pe3epByapa, Tak W OTpuUATENbHOW, Koraa
BblLLIEyKa3aHHas NOBEPXHOCTb HAXOAMTCH HWXe OHa pesepByapa.

Mpu BbiNycke npeobpasoBaTenss C NPOM3BOACTBA BeNMYMHA OTCTyna OT [AHa
pesepByapa Nno yMonyaHuio yctaHaBnmeaeTcsa paBHow Hynto. OTCTyn oT AHa pe3epByapa B
YCroBUsIX aKcnnyaTaumm onpegenseTcs npy ycTaHoBke npeobpasosaTtens.

Mapametp d1 yuuTbiBaeT rnybuHY MOrpyXeHWs nonnaska YypoBHA. [nybuHa
NOrpy>xeHnsi Nonnaeka yCTaHaBNMBAETCH B 3aBMCMMOCTWN OT TUMa KOHTPONUPYEMON cpeapl
(NNOTHOCTM  XKMOKOCTM) B COOTBETCTBMM C npunoxennem [ wnu  onpegensieTcs
3KcnepumeHTanbHo. MybuHa norpyxeHnst BBOAUTCS B MeTpax (M).

OnpepenexHne napaMeTpoB pe3epByapa OCYLLIECTBMSAETCA C NOMOLLbIO NMOANYHKTOB:
Gr, H, U.

C nomoulbto nognyHkTa Gr ocyuiectsnseTcs Belbop cnocoba pacyeta obbéma:

ovaL — no dopmyne Ans ropusoHTanbHOro LUNWHAPUYECKOTO pe3epByapa C
NAOCKUMW AHULLAMU;

tAbL — no rpagyvpoBo4yHoi Tabnuue pesepsyapa;

ov.EL — no dopmyne Ans ropusoHTanbHOro LMAMHAPUYECKOrO pesepByapa C
SNANNTUYECKMN SHULLAMW;

hEiG — no chopmyrne ans BepTuKanbHOro pesepsyapa.

Mpumeyanve - [pagyvpoBovHas Tabnuua pesepByapa pacCYMTbLIBAETCA W
BBOAMTCS B NamATb NpeobpasoBaTens ¢ UCNofb3oBaHNeM nporpaMmmbl «IpagynpoBkay.
Mognyukt H cooTBeTCcTBYeT napameTpy — BbiCOTa pesepByapa. [Ons

rOPU3OHTanbHbIX LUWMAMHAPUYECKUX pe3epByapoB BbiCOTA COOTBETCTBYET AvameTpy
pesepByapa. BbicoTa BBOAUTCA N0 AaHHLIM Ha pe3epByap B MeTpax (M).

MoanyHkT U cooTBeTcTBYET NapameTpy — o6bEM pesepByapa. O6bEM BBOAMTCS NO
[aHHLIM Ha pe3epByap B MeTpax B kyGe (M>).

MpumeyvaHuns

1 BeicoTa COOTBETCTBYET YPOBHIO, MPU KOTOPOM O6BHEM KOHTPONMMPYEMOWN XKUAKOCTU
paBeH 06bEMY pe3epByapa.

2 lpu onpegeneHnn obbEMa XMAKOCTM NO rpagympoBOYHOW Tabnwuue BbICOTa ©
00bEM pesepByapa aBTOMaTU4ECKM YCTaHABMNMBAIOTCA B COOTBETCTBUN C rpagyMpOBOYHON
Tabnuuen.

N3-3a Hanuuusi y npeobpasoBaTens HWXHEN HeuaMepsieMoW 30Hbl Mpu  ero
aKcnnyaTauMm MOXeT BO3HWKHYTb HeobxoOAMMOCTb OOHyneHusi MokasaHWi YPOBHSA U
COOTBETCTBEHHO €ro MpOM3BOAHbIX: O00BbEMA, MacChl MPU YMEHbLUEHWN YPOBHSI HUXe
NMOPOroBOro 3HaYeHUs. [ns aToro npegycmoTpeH MOAMNyHKT MEHI0, COOTBETCTBYIOLLUIA
napameTtpy d7 (nopor o6HyneHus ypoBHS xuakocTtn). MNpy 3ToM nokasaHusi ypoBHs 6yayT
OBHYNATBCA MPU MOHWKEHWMN HWDKE 3a4aHHOro mopora, a MepekriiodeHne C HyneBoro Ha
HeHyrneBoe noka3aHue 6yaeT NpoMcxoanTb NPY NPEBbILLEHMN YPOBHEM 3a4aHHOro nopora.

MoanyHkT dt ncnonb3yeTcs Ans yCTaHOBKU MOCTOSHHOW BpeMeHn AemMnrpoBaHus.
Mpn BbINycke M3 NpoM3BOACTBa NpeobpasoBaTenb HACTPOEH C OTKMYEHHON DyHKUMen
AemMnduposaHusa (ycpeaHeHus) nokasaHuin U3MepeHun, Npyu 3TOM MOCTOSIHHas BPeMEHU
ademndupoBaHns dt yctaHaBnuBaeTcss pasHou 0. [Ona  BkAYeHUs  yHKUMK
AeMndupoBaHna (yCpedHeHns) nokasaHui M3MepeHun HeobxoaMMO BBECTU 3HayeHune
NOCTOSIHHOW BpeMeHu aemndpumpoBaHus dt B guanasoHe ot 0,25 go 32 c.
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OcCHOBHble MapameTpbl MOXHO MpocMaTpuBaTb WU U3MEHSTb B COOTBETCTBUMU C
0.1, 0.4 cnepyrowmm o6pasom:

— BoWiTn B MEHI0 HaCTPOWKMK.

— BbibpaTtb nyHKT MeHio SEtt.

— lNMepenTtn K NOANYHKTY MEHI0, COOTBETCTBYOLEMY Tpebyemomy napameTpy, npu
3TOM 0TOGPa3nTCs TekyLlee 3HaYeHne napameTpa.

— [Ina nameHeHns napameTpa BOWTM B NOAMNYHKT MeH0 1 HabpaTb (BbiOpaTb) HOBOE
3HayeHue napameTpa.

— Mepewvitn kK noaNyHKTY End 1 BBINTK C COXpaHeHNeM U3MEHEHWN.

MpumeyaHue — N3veHeHne NnapameTpoB BO3MOXHO TONBKO NMpu nepexoae k pabote
C YpOBHEM [JocCcTyna aMWHUCTPATOp W  OTKIMOYEHHOW OOKMPOBKE  W3MEHEHWUW
HacTpoeyHbIx napameTpos (cm. .16, [.17).

0.7 HacTpoiika napameTpoB pac4yeTa NJIOTHOCTH

MpeobpaszoBaTtenb obecneyvnBaeT ABa cnocoba pacyeTa NNOTHOCTU.

Bbibop cnocoba pacuyeTa onpegensieTca 3HadeHneM napameTtpa Pr (maccoeas
Aons nponaHa) MeHto 6eicTporo goctyna (cMm. [.3).

Mpn 3HaveHWn napametpa Pr OTNNMYHOM OT Hyns pacyeT NMAOTHOCTU
OCYyLLeCTBMAETCA MO KOMMOHEeHTHOMY coctaBy CYI, BBedeHHOMY B MeHi ObICTporo
poctyna. Maccosble gonuv nponaHa Pr n 6ytaHa Pb BBogaTcst B npoueHTax (%).

Mpwy 3Ha4YeHWn Pr paBHOM Hyft0 pacyeT MIOTHOCTU OCYLLECTBNSAETCSA MO MCXOAHbIM
AaHHBIM: UCXOOHOW NNOTHOCTM ro, TemnepaType (O, COOTBETCTBYIOLLEN WCXOOHOW
NNOTHOCTU, N KOIPPULMEHTY OB BLEMHOrO pacLUMpeHmns Xnakoctu Lo.

lMnoTHOCTL BBOAMTCH B rpammax Ha CaHTMMeTp B Kybe (F/CM3), Temnepartypa — B
rpagycax Llenbcus (°C), koahdnUMeHT 06BEMHOIO pacluMpeHust — B ThICAYHbIX AOMAX Ha
rpagyc LUenbcus (xlO'3 1/°C).

MyHkT meHo dENS gybnupyeT MeHo BbICTPOro A4OCTyna v COAEPXUT MOAMYHKTI,
COOTBETCTBYIOLLUME UCXOAHBIM AaHHBLIM: ro, to, Lo.

Mpumeyanne — Tlpu 3HayYeHun  Pr OoTAMYHOM OT Hyns nyHKT dENnS He
oTobpaxaeTcs.

MapameTpbl pacyeTa MNMOTHOCTM MOXHO NpocMaTpvBaTb WM U3MEHHATb B
cootBetcTtBum ¢ [.1, 0.3, .4 cneayowmm obpasom:

— BowiTn B MEHIO HAaCTPOVKM UNn MeHto BbICTporo gocrtyna.

— BbibpaTtb nyHKT dENS mMeHIo HacTponku unu SEt.u MeHto GeicTporo goctyna.

— MepenTn K NOONYHKTY MEHI0, COOTBETCTBYIOLWEMY TpebyemoMy napameTpy, npu
3TOM 0TOOpa3nTCs Tekyllee 3Ha4yeHue napameTpa.

— [Ing nameHeHns napameTpa BOWNTM B NOAMYHKT MEHIO 1 HabpaTb HOBOE 3Ha4yeHue
napamertpa.

— Mepewitn k nognyHKTy ENd 1 BBINTW C COXpaHEHNEeM U3MEHEHWN.

MprumevaHue — M3ameHeHne napameTpoB BO3MOXHO TOMbKO Npu nepexofe kK pabote
C YPOBHEM [0OCTyNna agMWHUCTPATOP W  OTKMOYEHHOW OfOKUMPOBKE  WM3MEHEHWN
HacTpoeyHbIx napameTpoB (cm. [.16, 0.17).

1.8 HacTpoiika noporoBbIX 3Ha4eHU NapaMeTpoB, FIMCTEPEe3NCOB

B nyHkTe meHio LEv. ycTaHaBMMBalOTCA MOPOroBble 3HauyeHusi napameTpoB. Ha
OCHOBE  HACTPOEHHbIX MOPOrOBbIX  3HAYEHWin  opmupyeTcss  GaiiT  COCTOsIHUSA
npeobpasoBatens, a WMEHHO MNPW OOCTMKEHWM MapaMeTpoM 3adaHHOro MOopPOroBoro
3HaYeHus1 ycTaHaBNMBaETCs COOTBETCTBYIOLWEee CobbiTe B GanTe COCTOAHMS.

BaiiT cocTtosHus nepefaeTca npeobpasoBaTeriemM B fIMHUIO CBA3M, NPUHUMAETCS U
aHanuaMpyeTtcss  OpYrMMK ycTpoicTBamu: Grokamu KOMMyTauuu, MUTaHWUA-KOMMYyTauum
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Tuna BK, BI1K, cBeToBbIMU, 3BYKOBbIMU CUrHanusatopamu tuna BC, MHOrokaHanbHbIMU
curHanuadatopamm  TMna MC-K, BC-K, «koTopble no akTy BO3HUKHOBEHUS Wnx
CyLLeCcTBOBaHUSA (yCTaHOBKM) COObITUA, B COOTBETCTBUM C COOCTBEHHBLIMW HACTPOMKaMu
OCYLLECTBNSAIOT KOMMYTaLMIO LEenen WCMOMHUTENbHbIX YCTPOWCTB, BKMOYEHUE UMK
BbIKMOYEHNE CBETOBOW M/UNW 3BYKOBOW CUrHanm3aLumn.

MpeobpasoBaTenb obecneynBaeT HACTPOWKYy [0 BOCbMM MOPOrOBbIX 3HAYEHUN
napameTpoB (CoObiTuiA). [ns Kaxgoro noporoBOro 3HayeHust MoOryT OblTb HacTPOEHbI:
KOHTPONUPYEMbIA napameTp, ANs KOTOpPOro 3apjaeTcs Mopor, BenuynHa mnopora u
HanpasneHue cpabaTtbiBaHuS.

B 3aBucumocTu oT HanpaeneHus cpabaTbiBaHWs, NOPOroBOE 3Ha4YeHUe napameTpa
MOXET ObITb HMXXHUM MOPOroM, u cpabaTtbiBaHue (ycTaHoBKa CODbITUS) Mpou3onaeT npu
NMOHWXEHUN 3HAYEHUS MapaMeTpa HWMXe NoporoBoro, Uy NOPoOroBoe 3Ha4YeHve napameTpa
MOXET ObITb BEPXHMM MOPOroMm, 1 cpabaTtbiBaHMe NPOU3OMAET NPU NPEBbILLIEHNN 3HAYEHNS
napameTpa BbiLLl€e NOpPOroBoro.

[ns HacTpomnkn, NpocMoTpa NOPOroBbIX 3Ha4YeHU HeobXOAMMO B COOTBETCTBUM C
0.1, 0.4:

— BoliTn B MeHI0 HacTpoku npeobpa3soBaTtensi.

— MNponucTatb 1 BbIOpaTb NYHKT MeHI0 Lev. (ypoBeHb — nopor). [Npu atom Ha Tabno
0oTOOpasATCa TeKylue HACTOMKM MEepBOro NMOpOroBOro 3HaudeHusi (oTobpaxkaeTcs Homep,
napameTp, HanpasrneHve cpabaTbiBaHWs, BENUYMHA).

MpumeyaHne — Ecnn BMecTO napameTtpa oTobpaxaeTca «--» (OBa Tupe), TO
NnoporoBoe 3HavyeHne He 3afaHo.

— KpaTkoBpeMeHHbIM HaxaTuem npaBov (NeBon, nNpu HeobxoOMMOCTM) KHOMKK
BblIGpaTh HOMep Tpebyemoro NoporoBoro 3HayeHust. MNpu aTom Ha Tabno oTobpasaTtcsa ero
TEKyLLUME HACTPOWKU.

— [Ona n3mMeHeHns ONUTENbHbBIM HaxaTueM Ha NpaByl0 KHOMKY BOWNTU B PEXWUM
HaCTpOWKK, NPV 3TOM 3amuraet ob603Ha4YeHne TeKyLlero napameTpa, AN KOTOporo 3ajaH
nopor (0o603HaveHne NapameTpoB B COOTBETCTBUN ¢ Tabnuuen [.1).

— [OnutenbHbIM HaxaTvem Ha npaByl (NeByt, Npu HeoOXOAMMOCTW) KHOMKY
yCTaHOBWUTbL 0603Ha4YeHNe napameTpa, Ans KOToporo TpebyeTcs 3agaTtb MOPOr UM «--»
(OBa TUpe), ecnu NOPOroBoe 3Ha4YeHNe C TEKYLLMM HOMEPOM UCMONb30BaThCs He ByaeT;

— KpaTkoBpeMeHHbIM HaaTueM Ha npaByld KHOMKY MepenTn K BblGopy
HanpaeneHnsa cpabaTbiBaHWs, U ONUTENbHBIM HaXaTueM Ha NpaByl WX MEBYK KHOMKY
BblOpaTb HanpaeneHne cpabaTbiBaHWs: «_» (HWXKHEe Tupe) ANA HWXKHEero nopora, « »
(BEpxHee Tupe) Ans BepXHero nopora.

— KpaTkoBpeMeHHbIM HakaTueM Ha MpaBylo KHOMKY NEpPenTu K BBOAY BENNYUHbI
NMOpOroBOro 3HayeHUs napameTpa, 3atem HabpaTb U BBECTU BENWYMHY MOPOroBOro
3Ha4YeHUs1 napameTpa.

— Mponuctatk go nyHkTa End v BeINTK C cOXpaHeHneM napameTpa.

MpumevaHns

1 EAWHWUBI  M3MEpPEHWI MOPOroBbIX 3HAYEHWA COOTBETCTBYIOT eauHMuam
n3MepeHuin napametpa (cMm. Tabnuuy O.1).

2 N3ameHeHve napamMeTpoB BO3MOXHO TONbKO NMpu nepexoae k pabote € ypoBHEM
Joctyna aAMVHUCTPAToOp W OTKMOYEHHOW OGIOKUMPOBKE W3MEHEHUA HaCTPOEYHbIX
napameTpos (cMm. .16, 0.17).

Onsa obecneveHns ycTonumMBOonM paboTbl CUCTEM aBToMaTtuku, obecneyeHus
aBTOMATMYECKOrO  perynupoBaHuMsi MapaMeTpoB cpedbl npeobpasoBaTenb MMeeT
HacTpavBaeMble 3Ha4YEHUsI TMCTEPE3NCOB cpabaTbiBaHUS.

McTepesnc — BenuUMHA OTKMOHEHUS MapamMeTpa OT MOPOroBOro 3HAaYeHWs1 B
CTOPOHY YBENUWYEHUS] ANsi HWXKHEro Mopora U B CTOPOHY YMEHbLUEHUSI AONsi BEPXHEro
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nopora, B npegenax Kotoporo He 6yaeT npoucxoanTb COPOC yCTaHOBMEHHOIO COOLITUS U
BO3BpaT K MOPOroBOMY 3HAYEHMWIO NapaMeTpa He BbI3OBET NMOBTOPHOro cpabaTtbiBaHUS.
3HaueHune ructepesnca MOXHO YyCTaHOBUTb ABYMS criocobamum.

B nyHkTe meHo GiSt ycTaHaBnMBalTCHA 3HAYEHUSA TMCTEPE3VCOB ANs napameTpoB
KOHTpOnupyeMoWn cpefbl. McTepesncy Kaxaoro napameTpa COOTBETCTBYET NOAMYHKT (CM.
Tabnuuy [.2). MNpun 39TOM YyCTaHOBMEHHOe Ans napaMeTpa 3HadeHwe ructepesunca
pacnpocTpaHaeTcs Ha BCe YCTAHOBMEHHbIE NOPOroBble 3HaYeHNs AaHHOro napameTpa.

B nyHkTe GiS2 ycTaHaBnMBaeTcsl CBOE 3HaYeHue rucrtepesnca Ans Kaxgoro nopo-
roBOro 3HayeHus napametpa. [McTepesncy Kaxaoro noporoBoro 3Ha4eHns CooTBETCTBYeET
CBOW NoAnyHKT. Mpu 3TOM NopsaAKoBbLIN HOMEpP rmcTepesuca B NyHkTe GiS2 cooTBeTCTBYET
nopsiakoBOMY HOMEpY MOPOroBOro 3HavyeHus napaMeTpa B NyHKTe Lev.

MpumeyaHue — MNyHKT MeHo GiS2 oTobpaxaeTcs TONbKO NPU YCTaHOBKE 3HAYEHWN
BCEX MMCTEPE3NCOB B NMYHKTE MeHI0 GiSt paBHbIMU HYMHO.

[ns npocMoTpa, HacTPOWKKU rncTepeancoB Heobxoammo B cootBeTcTBMM ¢ .1, [0.4:

— BoliTn B MeHI0 HacTpoku npeobpasoBaTernsi.

— Mponuctatk 1 BbIOpaTb NYHKT MeHi0 GiSt unu GiS2.

— MNponucTtate A0 NOANyHKTa MEH0, COOTBETCTBYIOLEero TpebyemMomMy ructepesmcy
(Ha Tabno oTobpasnTcH TekyLlee 3Ha4YeHue ructTepesnca).

— [Ona n3MeHeHWs ONUTENbHBIM HaXaTWeM Ha NpaByl KHOMKY BOWTU B PEXUM
pefakTMpoBaHusl ructepesmca n HabpaTb HOBOE 3HaYeHWe rucTepesmca.

— Mponuctatk Jo nyHkTa End v BbINTM C cOXpaHeHMeM napameTpa.

MpumevaHunsa

1 EgvHuubl M3MepeHun ructepesnca COOTBETCTBYIOT €AMHMLAM  U3MEpeHUNn
napameTtpa (cm. Tabnvuy [.1).

2 N3ameHeHve napameTpoB BO3MOXHO TOMLKO Mpu nepexofe K pabote € ypoBHEM
Joctyna aAMUWHUCTPATOp W OTKMOYEHHOW OGNOKUMPOBKE W3MEHEHUA HACTPOEYHbIX
napameTpos (cm. 0.16, 0.17).

0.9 MpocmoTp AaHHbLIX AAaTYMKOB TemMnepaTypbl

B nyHkTe MeHO nt® copepxaTcs 3Ha4YeHUs TemMnepaTtyp, U3MEPEHHbIE KaXabIM
YCTaHOBMNEHHbIM Ha npeobpasoBaTtene AaTYMKOM TemnepaTtypbl (aHamnormyHbIi NOAMYHKT
copepxutca B nyHkTe Hold meHio GeicTporo gocryna).

B nyHkte wmeH0 ht° copepxaTcs BbICOTbl YCTAHOBKM, MO3NLMM  OATYUKOB
Temnepatypbl (PacCTOsSIHUA OT HWKHEW TOPLEBOW MOBEPXHOCTUM Hamnpaensiowen [o
JaTyuka), yCTaHOBIEHHbIE NMPU N3rOTOBIEHNN NpeobpasoBaTens.

Ons npocmMoTpa M3MEPEHHOro 3Ha4yeHusl TemnepaTypbl UNM MNo3uLMKU AaTdvka
Temnepatypbl Heobxoamnmo B cooTBeTcTBum ¢ .1, [0.4:

— Bowitn B MeHIo HacTpolikvi npeobpasoBaTens.

— MNponucTatb 1 BbibpaTe NyHKT MeHo nt® nnu ht® (Ha Tabno oTobpasatcs Homep n
JaHHble NepBoro Aartyvka Temneparypsbil).

— lMponuctate go TpebyeMoro Aartyvka Temnepatypbl (Ha Tabno oTobpassarcs
3Ha4YeHUs1 TemMnepaTypbl Uy NO3nLmMs BbIOpaHHOro AaTymka).

— MNponucTatb Ao nyHKTa End v BbIATK.

0.10 HacTtpoiika cnucka oTo6paxaeMbiX NnapamMeTpoB

MyHKT MeHo rEAd obecneumBaeT HACTPOWKY Cnvcka napameTpoB, KoTopble GyayT
nepeaaBaTtbCs MO 3anpocy 1 oTobpaxaTbes B npubopax Tuna MC-K, BC-K.

MyHkT rEAd comepXuT MNOAMYHKTbI, COOTBETCTBYHOLUME BCEM OTobpaxaembiM
napametpam (cMm. Tabnuuy [.1). NapameTpbl, ANs KOTOPbIX B COOTBETCTBYHLLEM
nognyHkte yctaHoBrneHo YES, nepepaiTcs npeobpaszoBaTteneM No  3anpocy M
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oTobpaxaloTcs, a napameTpbl, AN KOTOPbIX YCTAHOBMIEHO NO, He MepefalTcs U He
oTobpaxatoTcs.

[na npocmoTpa, M3MeHeHWs cnvcka napameTpoB HeobXoAMMO B COOTBETCTBUM C
O.1, 0.4:

— Bowitn B MeHIo HacTpoikm npeobpasosaTens.

— Mponuctatb 1 BbIGpaTb NYHKT MeHio rEAd.

— MponuctaTb A0 NOANYHKTa, COOTBETCTBYOLLEro Tpebyemomy napameTpy
(oTobpasnTca TeKyLlas HacTpolika 0TobpaxeHus napameTpa).

— [nsi nsMeHeHUsi HaCTPOWKM ANUTENbHbIM HaXkaTUEM Ha NpaByto KHOMKY BONTU B
peXuM pedakTUpoBaHus, NpW 3TOM 3HadeHue TekyLen HacTponkn (YES nnum no) HavHeT
mMuraTb.

— OnuTenbHbIM HaXKaTem Ha NPaByH UK NEBYIO KHOMKY M3MEHUTb 3Ha4YeHue
HacTponkun Ha YES, ecnu napameTp Hago nepegasatb, oTobpaxaTb, Unv no, ecnu
napameTp nepefasaTb, oTobOpaxaTtb He Hago.

— KpaTkoBpeMeHHbIM HaxaTueM Ha npaByto KHOMKY BbIATU U3 pexuma
pefakTMpoBaHus.

— MNMponuctaTe Ao nyHkTa End 1 BeINTK, COXpaHUB, NP1 HEOBXOAUMOCTU, NSMEHEHUS.

MpumeyaHne — N3ameHeHne cnvcka oTobpaxkaeMbix MapamMeTpoB BO3MOXHO TOMbKO
npu nepexoge k pabote c ypoBHeM A0OCTyna afgMUHUCTPATOP W OTKMIOYEHHON GNOKMPOBKe
M3MEHEeHUIN HacTpoeYHbIx NnapameTpos (cm. A.16, O.17).

0.11 YcTtaHOBKa napameTpoOB HacTPONKN CBA3U No uHTepdency RS-485

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

MoanyHKT rS wucnomnb3yeTcs Ang  YCTaHOBKM CKOPOCTUM nepefayvn  AaHHbIX.
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 ckopocTtn 38400 6uT/c;

— 7 gnsi ckopocTth 56000 6uT/c;

— 8 gnsi ckopocTtn 57600 6uT/c;

— 9 ans ckopoctn 115200 6uT/c.

MoanyHkT rP wucnonb3yeTcs AnNd YCTAaHOBKU peXuMMa KOHTPONSA YETHOCTU W
KOnM4ecTBa CTONoBbIX 6UTOB. MapameTpy rP MOXHO yCTaHOBUTL 3HAYEHUS:

— 0 anga paboTtbl 6€3 KOHTPONS YETHOCTUN C OAHMM CTOMOBbIM 6rTOM (8N1);

— 1 ana paboTtbl 6€3 KOHTPONs YETHOCTU C ABYMS 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 wncnonb3yeTcs Onsi yCTaHOBKM agpeca npeobpasoBatens B ceTu
Modbus.

CkopocTb nepefayn OaHHbIX U PEXWM KOHTPONs YETHOCTM Yy npeobpasoBaTens
OOMXKHbI ObITb BLICTABMNEHbl TAKUMU XKe, KaK U B KaHane CBA3W, B KOTOPOM npeanonaraeTcs
ncrnonb3oBaTb NpeobpasoBaTens.
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Appec npeobpasoBaTtenss B cetv Modbus BbiGupaeTcss M3 uyucna He 3aHATbIX
afpecoB, MpW 3TOM OH JOMmkeH oTBevaTb TpeboBaHusM npotokona Modbus, To ecTb
nexaTtb B gnanasoHe oT 1 go 247.

M3HavanbHbIe (3aBOACKME) HACTPOWKu NpeobpasoBaTens:

— CKOpOCTb nepefayn gaHHbix 19200 6uT/c;

— pexum paboTbl 6e3 KOHTPONS YETHOCTU C OAHUM CTOMOBbLIM 6uTOoM (8N1);

— apgpec B cetn Modbus 1.

[MapameTpbl HACTPONKK CBSA3U MO UHTepdency RS-485 MOXHO npocMaTtpuBaTth Unu
M3MeHsiTb B cooTBeTcTBMM ¢ [.1, [1.4 cnegyrowmm obpasom:

— BoWTn B MEHI0 HaCTPOVKN.

— BbibpaTtb nyHKT MeHio SAdA.

— MNepenTn K NOANYHKTY MEHI0, COOTBETCTBYIOLLEMY TpebyeMomy napameTpy, npu
3TOM 0TOOPa3nTCA Tekyllee 3Ha4YeHNe napameTpa.

— [Ina nameHeHns napameTpa BOWTU B NOAMYHKT MEHIO 1 HabpaTtb (BbibpaTh) HOBOE
3HayeHue napameTpa.

— Mepewvitn kK noanyHKTY End 1 BbINTK C COXpaHeHNneM U3MEHEHWN.

MpumeyaHne — N3veHeHne NapameTpoB BO3MOXHO TONbKO Mpu nepexoae k paborte
C YpOBHEM [JocTyna aMUHUCTPAToOp W  OTKIOYEHHOW OGIOKUMPOBKE  U3MEHEHUIA
HaCTpoeyHbIX NnapameTpos (cm. .16, 0.17).

[.12 BBoa koMaHA ynpaBreHus

MyHkT meHo CAL. npegHasHadeH Ons BBoda npeobpasoBaTento cnefyroLlimx Ko-
MaHZ ynpaBneHus:

01 — noacTporika B HUXKHEW KOHTPOIbHOW KannbpoBOYHOM TOYKE YPOBHS;

02 — noacTporika B BEpXHEN KOHTPOSbHOM KanMbpoBOYHOWM TOYKE YPOBHS;

200 — oTKNKYeHME pexrma amMynauuu,

201 — BKNOYEHME pexnma amynauum;

222 - BOCCTaHOBMNEHNe COXPaHEHHbIX Nnosib30BaTenbCKUX HacTpoekK
(koHMrypaumm) npeobpasoBarens;

223 — cOoxpaHeHMe Morb30BaTENbCKMX HAacTpoek (KoHdurypaumm) npeobpasoBarte-
ns;

224 — BoCcCTaHOBIEHME 3aBOACKUX HACTPOEK (KoHdurypaummn) npeobpasoBarensi;

230 — nepexon Ha paboTy Cc ypoBHEM A0OCTyna nosb3oBaTesb.

231 — nepexon Ha paboTy C ypoBHEM A0OCTyNna agMUHMUCTPaTOP.

Mopsimok HacTpoWiku (I0CTMPOBKM) NpeobpasoBaTtens ¢ npumeHeHnem komaHg 01,
02 npuBeneH B npunoxeHun XK.

Mopsgok paboTel B pexxume amynsumm npyesenéx B [.15.

CoxpaHeHne 1 BOCCTaHOBNEHME HacCTpoek npeobpasoBaTensa ©Oonee nogpobHO
onucaHo B [1.14.

Mopsinok ynpaenexusi goctynom 6onee nogpobHo onvcaH B [1.16.

[ns BBOAa KoMaHAbl ynpasneHus Heobxogumo B cootseTcTBum ¢ .1, [.4:

— Bowitn B MeHI0 HacTporikvi npeobpasoBaTens.

— MNponucTatb 1 BbIGpaTb NYHKT MeHo CAL.. MNpn aToM o0TOOpasuTCca 3anpoc BBoAa
Homepa komaHabl (C 90).

— Habpatb Homep komMaHgpbl. lMpu 3TOM nosiButca 3anpoc: SAV? (BBecTn —
coxpaHuTb?). [nuTenbHoe HaxaTue Ha npaByl KHOMKY OCYyLlecTBRAsieT nepexoa K
BbIMOMHEHMWIO KOMaHAbI, NPV 3TOM Ha Tabno nocnegoBaTenbHO 0TobpassTcs coobLieHns —
YES, SAVE (pa, BBegeHo — coxpaHeHo). KpaTkoBpeMeHHOe HaxaTue unmM oTcyTcTBue
HaXaTus Ha NpaByl KHOMKY oOcyllecTBnsieT Bbixog u3 nyHkta CAL. 6e3 BbIMONMHEHUS
KOMaHZbl, NPy 3TOM Ha Tabno oTobpasntca coobLleHre — No (BbINOSIHEHMS He ObIo).
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MpumeyaHus

1 Ecnn nocne YES He nocneposano noateepxaeHne SAVE, To koMaHZa He Gbina
BbINONHEHA.

2 BBopg komaHO CBs3aH C M3MEHEeHWeM HacTpoek npeobpasoBartens, noaTomy
BO3MOXEH TONbKO Npu nepexofe kK paboTe C ypoBHAMW [OCTyna aAMUHUCTpaTop W
OTKITHOYEHHOW BMOKMPOBKE M3MEHEHUI HAacCTPOeYHbIx napameTpos (cM. .16, 0.17).

[.13 HacTtpownka agpeca, npocMoTp UH(popMaLMOHHbLIX MapaMeTpoB

HacTtponka agpeca, nNpocMOTp WHOpPMaUUOHHBLIX NapameTpoB obecneynBaeTca
NYyHKTOM MeHto inFo.

B nyHkTe copgepxaTca cnegyowme NoanyHKTbI:

Er — conepxuT koa owmnbkm npeobpasoBaTens.

Ad — conepXuT agpec yCTponcTBa.

Pn - copgepXuT nOpsiAKOBbIN HOMEP BepcuMM MNporpaMmMbl  KOHTporsepa
npeobpasoBartens.

S1 — cogepxuT cTapLume YeTbipe paspsaa 3aBoACKOro Homepa npeobpasosartens.

S2 — cogepxnT MnagLume YeTbipe pa3psga 3aBo4ckoro Homepa npeobpasosarens.

Ona pabotel no npotokony CEHC kaxgoe ycTpomctBo umeeT agpec.
MpeobpaszoBatento MOXHO npucBouTb agpec oT 1 go 254. Apgpec npeobpasoBaTens
DOMKeH ObITb YHMKaNbHbIM, T.€. Y NPMOOPOB, MOAKIMHOYEHHBIX K OAHOW MMHUWA NUTaHWA-
CBS131, HE [OOMKHO ObITb OAVHAKOBbLIX aApEeCOoB.

Mpu paboTe ¢ NOpOroBbIMK 3HAYEHMSAMY NapameTpoB NpeobpasoBaTenb BbIOAET B
TNNHMIO GaNT COCTOSIHUS, €Cny TONbKO ero agpec HaxoauTcs B npedenax ot 1 go 127.

Mpumeyanne — Hekotopble  6GnOKM  KOMMyTauuW,  MUTAHUS-KOMMYyTaUMK
nogaepxmealT paboty ¢ 6anTom cocTosHWs npeobpasoBaTens, ecrnvm TONbKO agpec
npeobpasoBaTens Haxoautca B npegenax ot 1 go 31.

[nsa npocMoTpa, n3mMeHeHus agpeca Heobxoammo B cooTBeTcTBum ¢ .1, 1.4:

— Bowitn B MeHI0 HacTpoikvi npeobpasoBaTens.

— Mponuctatb 1 BbIGpaTb NYHKT MeHI inFo.

— Mponuctate go nognyHkta Ad, npu 3ToM Ha Tabno otobpasutcs Tekyliee
3HayeHue agpeca.

— [Ons wnsmMeHeHnss BoWTM B noanyHkt Ad un HabpaTb HOBbIM agpec
npeobpasoBaTensi.

— Mponnctate o nyHkta End n BbIATM, cOXpaHuB Npu HEOBXOAUMOCTM HOBBIW
agpec.

MpumeyaHue — N3aveHeHne agpeca BO3MOXHO TOMbKO Npu nepexone k pabote ¢
YPOBHEM JOCTyNna agMUHUCTPATOP U OTKMOYEHHOWN OrNOKMPOBKE U3MEHEHUI HACTPOEYHbIX
napameTtpos (cm. .16, 0.17).

Ecnu appec npeoGpasoBaTens HeM3BECTEH, TO AN BXOAa B PEXWM HaCTPOWKK
MoOXeT ObITb mcrnonb3oBaH agpec 0. MNpu 3TOM BCe oOcTanbHble NpUBOpPLI, MMeEtoLme
agpeca, [OMKHbI ObITb OTKITHOYEHbI OT NIMHUN NMUTaHNS-CBA3M.

BHUMAHUE! Bxop B pexum HacTtpouku ¢ agpecom 0 uenecoo6GpasHo
Mcnonb3oBaTb TONbLKO ANl NPOCMOTPa MNapamMeTpoB, MHaye OLWMOOYHO MOXKHO
M3MEHUTb NapamMeTpbl HECKOJNbKUX YCTPOMUCTB.

MpocmoTp koga ownbku, HoMepa BEPCUM NMPOrpaMMbl KOHTPOSSepa U 3aBOACKOrO
HOMepa MNPOU3BOAWTCS aHanorM4Ho MNPOCMOTPY ajpeca, BbIGOPOM COOTBETCTBYHOLLUX
NOAMNYHKTOB MEHIO.

62
CEHC.421411.042P3



[.14 CoxpaHeHue, BocCTaHOBNEHWEe HacTpoek Nnpeobpa3soBartens

CoxpaHeHne HacTpoek npeobpasoBaTens, yCTaHOBIEHHbIX NpY ero aKkcnnyarauuu,
ocyLecTBnsAeTcs BBOAOM B cooTBeTcTBUM € [1.12 KOMaHabl 223.

Ecnn no kakum-nubo npuyMHaMm HacTporku Obinn U3MeHeHbl, U Heobxoaumo
BOCCT@HOBWUTb COXPaHEHHbIE paHee HacTpPOWKW, TO 3TO OCYLEeCTBNSETCA BBOAOM B
cooTtBeTcTBUK C [1.12 kOMaHAabl 222.

Ecnu HeobGxooMMO BOCCTaHOBUTb HACTPOMKM nNpeobpasoBaTensi, COXPaHEHHbIE Ha
npeanpuaTUM-M3roToBuTENE MpU BbiNycke npeobpasoBaTens w3 NpoM3BOACTBA, TO 3TO
ocyLLecTBnsAeTcs BBOAOM B cooTBeTCTBUM € [1.12 KOMaHabl 224.

Mpumeuanne — CoxpaHeHue, BOCCTaHOBMEHWE HacTpoek npeobpasoBaTtens
BO3MOXHbI TONMbKO Mpu nepexofe K paboTte € ypoBHEM [oCTyna agMuHUCTpaTop U
OTKITIO4YEHHOW BMOKMPOBKE U3MEHEHUI HACTPOEYHbIX NapameTpos (cm. .16, 0.17).

[.15 PaGoTa B pexume aMmynsaiuum

B pexvnme amynsuMuM MNpoOMCXOOMT OCTaHOBKa Mpouecca WU3MEPEHWUN, 3Ha4YeHus
M3mMepsaeMblX napamMeTpoB dukeupytoTcsa. [pu 3ToM  yHKUMS pacdeTa ocTarbHbIX
napameTpoB COXpaHsieTcs. MamepsemMbiM napameTpamM MOXHO 3agasaTb fntobble 3HaYeHus,
Habnogas npyv 9TOM 3a U3MEHEHUEM BbIXOOHbIX AaHHbIX. V3MEHATb MOXHO TOMbKO
n3MepsieMble napameTpbl: YPOBEHb XUOKOCTW, TeMnepaTypbl 4aTYMKOB TeMnepaTtypsbl.

Bxoa B pexum amynsiLmm ocyLLecTBsieTcs BBOAOM koMaHabl 201 B COOTBETCTBUM C
0.12.

M3ameHeHne n3mepsiemMoro napamMeTpa B PEeXUME 3MYnsUMU OCYLLECTBMSETCA B
cootBetcTBuM ¢ [1.1, .3 cnegytowimm obpasom:

— Bowitn B MeHto 6eicTporo goctyna USEr.

— Mponuctatb 1 BbIGpaTb NYHKT MeHio SEt.u.

— lMponuctate OO nNoanyHKTa, COOTBETCTBYHOLLENO M3MEHSEMOMY napameTpy, npu
3TOM Ha Tabno oTobpasnTcsa TeKyLlee 3Ha4YeHNe napameTpa.

— [Ang n3mMeHeHus BOWTW B MOAMYHKT U HAbpaTb HOBOE 3HAYeHNe napameTpa.

— lMponuctate oo nyHkta End un BbITK, COXpaHUB Mpu HEO6GXOAMMOCTW HOBOE
3HayeHWe napameTpa.

Bbixoq w3 pexvma aMynauuMM  OCyLLecTBAsieTCss BBOAOM koManabl 200 B
cooTBeTcTBUM C [1.12 unn aBTomatuyeckm 4yepes 10 MUHYT nocne Bxoga.

Pexum AMYNALMM  MOXHO WCMOMnb3oBaTb AN MNpPoBepku paboTbl  Oriokos
KOMMYyTauum, NUTaHUSA-KOMMyTaLWK, CBETOBBIX, 3BYKOBbIX CWrHanm3aTopos,
MHOrOKaHarbHbIX CUrHanM3aTopoB W WCMOMHUTENbHLIX MEXaHU3MOB aBTOMAaTuKM MO
COObITMSIM  (BOCTWXKEHUIO TMOPOrOBbIX 3HAYEHWUI MapaMeTpoB), a Takke MPOBEPKU
NpaBWMbHOCTM pacYeToOB MapamMeTpoB, NyTeM 3afdaHus U3MeEpPSIEMbIM MapameTpam
COOTBETCTBYIOLLMNX 3HAYEHWIA.

[0.16 YnpaBneHue gocTynom

Ons 3awmTbl HacTpoek npeobpasoBaTenisi OT HeCaHKUMOHUPOBAHHbLIX M3MEHEHWI
npeobpasoBaTesib UMeeT YPOBHM AOCTYyNa: Nonb30BaTenb U aAMUHUCTPATOP.

Mpu paboTe ¢ ypoOBHeM [OCTyra Monb3oBaTeNb BO3MOXEH TOMbKO MPOCMOTP
HaCcTpOEeYHbIX MapaMeTpoB.

Mpu paboTe C ypoBHeM [ocTyna agMWUHUCTPATOP BO3MOXHbLI MPOCMOTP U
M3MEHEeHMEe HACTPOeYHbIX MapamMeTpoB. YpPoBeHb [OOCTyna agMUHUCTPaTOp 3allULLEH
naposem.
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Mepexon Ha paboTy C YypOBHEM [JOCTyna aAMWHUCTPATOP OCYLLECTBMSIETCS
cnegyowmmM obpasom:

— Beectu B cootBeTcTBMM € [.12 komaHagy 231. [locne aToro otobpasutca 3anpoc
BBOAa Naponga agmuHuctpatopa P1 0.000.

— BBecTu B 3anpoce naponb agMuHucTpartopa. [Npu npaBunbLHO BBEAEHHOM napone
oTobpasuTca nopTBepxaatlee coobuweHne SAVE, B npoTMBHOM criydae oTobpasuTcs
coobLLeHne 06 olmbke.

BosBpaT Ha ypoBeHb [ocTyna Monb3oBaTenb OCYLIECTBMAETCA BBOAOM B
cootBeTtcTBMM Cc [.12 komanabl 230 wnM nocne cbpoca HanpskeHns nuUTaHus
npeobpasoBaTensi.

[nsa yctaHOBKM napons agMyUHUCTpaTopa ucnonb3yeTcs noanyHKT P1 nyHKTa MeHto
PSd. lNyHkt PSd. otobpaxaeTca npu paboTe Cc ypoBHEM AocTyna agmuHuctpatop. B
KayecTBe napons agMMHUCTpaTopa UCMOoNb3yeTcs YeTbIPEX3HAYHOE YUCNO, NPUYEM meeT
3HayeHWe NoroXeHne B HEM pasaenuTens uenomn n agpobHon Yactu (toukn). Mpu Beinycke
npeobpasoBaTtens 13 NpoM3BoACTBa yCTaHaBNMBaeTCA Naponb agMuHMcTpaTopa 1234,

Maponb MOXHO cOpOCUTL, YCTaHOBMB B noAnyHkTe P1 nyHkTa meHio PSd. Hynesoe
3HayeHue. MNocne cbpoca naponb He BGyaeT 3anpawwmBaTbCcA Npu nepexode Ha paboTy c
YPOBHEM JOCTyna agMuHMCTpaTop.

lMpocmoTp, M3MeHeHVe naponsd agMmuHucTpaTopa OCYLLEeCTBASETCS Ccneaylowmm
obpasowm:

— BoliTn B MeHI0 HacTpolkn npeobpasoBaTtensi.

— MNponucTatb 1 BbIGpaTh NyHKT MeHto PSd. MNpu atom otoGpasutcst noanyHkT P1 ¢
TEKyLLMM 3Ha4YeHUEeM Napons.

— [nsa nameHeHns BowTu B nognyHKT P1 n HabpaTb HOBLI Naponkb.

— Mponuctate o nyHkta End n BbIATK, cCOXpaHMB Npu HEOOXOOUMOCTW HOBBIWA
naporb.

MpumeyaHne — W3mMeHeHne napons, cBpoc napons BO3MOXHbl TOMbKO Mpu
OTKIMHOYEHHOW BMOKMPOBKE U3MEHEHUIA HACTPOEYHBIX NapameTpoB (cm. [O.17).

0.17 BnokupoBKa U3MeHeHU HacTpPoeUHbIX NapaMeTpoB

[nsa 3awmTbl BCeX HACTPOEYHbIX NapaMeTpoB npeobpa3oBaTenb MMeeT Nnepeknto-
yatenb «bnok.» (bnokupoBka). MNMepekntoyatens PacrnonoXeH PSAoM C KNEMMHbIM 3aXu-
MOM, NpefHa3Ha4YeHHbIM Ans NOAKMYEHMS BHELWHNX Lienen (CM. pucyHok 6). Ecnn nepe-
KnovaTenb «bnok.» HaxoauTca B NonoxeHun «Bkn.» (BKHOYEHO), TO 3anpeliaeTcs nsme-
HEHVe BCEX HacTpoek nNpeobpasoBaTens, KOMaHAbl USMEHEHMS HACTPOeEK NpeobpasoBaTte-
nem He BbinonHsTca. Ecnu nepekntovatens «bnok.» HaxoauTcs B nonoxeHun «OTKM.»
(oTKNIOYEHO), TO 3MEHEHME HACTPOEK pa3peLLeHo.
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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 crneundumkaumen «Modbus Application Protocol Specification v1.1b».

Pa6boty ¢ npeobpasoBaTtenem OCYyLWeCTBNATb B COOTBETCTBUM C LOKYMEHTOM:
«Peanunsauua npotokona Modbus B yctponctsax CEHC».

MoppepxmBaeMble kOMaHObl NPOTOKONA NpuBeaeHs! B Tabnuue E.1.

Tabnuua E.1
Ko,
A Onwncanve MpumeyvaHmns
KOMaHzbl
YUTeHne 3HaYeHun n3 VMcnonb3yeTcs Ans nonyvyeHns sHavyeHum
03 (0x03) HECKOJSTbKUX permMcTpoB N3MepSEMbIX U HACTPOEYHbIX
XpaHeHus napameTpoB
o B npeobpa3zoBaTene kapTa peructpos
UTeHne 3HaYeHu n3
04 (0x04) BBOJA WOEHTUYHA KapTe perncTpoB
HECKOMbKMX PerncTpoB BBoAa
XpaHeHus
Mcnonb3yeTcsa aAnst usMeHeHusi
3annch 3HayYeHns B ogmH
06 (0x06) HaCTPOEYHbIX NapaMeTpPOB U
perucTp XxpaHeHus
BbINOJIHEHUS KOMAH[, KanMOPOBKN
JvnarHocTuka cBsi3u ¢
08 (0x08) YCTPOWCTBOM MO MHTEpdency -
RS-485
. KomaHpa aHanornyHa komaHae 06, Ho
3annck 3HaYeHUIN B HECKOTBLKO
16 (0x10) 3anuncb NPoM3BOANTCS cpasy B
perucTpoB xpaHeHus
HECKOINbKO PErmcTpoB
17 (Ox11) YTteHue ngeHtTudukaTopa WpeHtndmkaTtop npeacrasnaeT cobon
YCTpOWCTBa cTpoky B koguposke ASCII
MoppepxmBaemble TUMNblI AaHHbIX NpeobpasoBaTenemM npveeaeHsl B Tabnvue E.2.
Tabnuua E.2
nanasoH
Twn PasmepHocTb A OwwmboyHoe
Onwncanue 9 KOPPEKTHbIX
OaHHbIX (6anT) - 3HaveHue
3Ha4YeHUNn
Llenble uncna
int16 bMKCMpPOBaHHOM 2 -32767..+32767 -32768
ANVHBI CO 3HAKOM
Mpu owmnboyHOM
. N3MepeHun Bce
32-6UTHBIN  TMN  AnSa CornacHo PeH
9 4 Gavita
float32 | xpaHeHus 3Ha4YeHul ¢ 4 craHgapty IEEE
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
O60- EAMHMLL Tun
Anpec Onwncaxue napameTpa 3Have- MaMEpEHWii haH-
Hue HbIX
1 YpOBEHb XNOKOCTU h MM int16
2 TemnepaTypa XuakocTu unu xugkon dassl CYI t° 0,01 °C int16
3 MpoueHTHOEe 3anonHeHne obbEma pesepByapa % 0,01 % int16
4 O6BEM XKUAOKOCTU U 10 gm® int16
5 Macca npoaykTa G 10 kr int16
6 MNOTHOCTB XMAKOCTU Unu xuakon dassl CYI r 0,1 kr/m® int16
10 TemnepaTypa naposon ¢asbl CYI t 0,01°C int16
11 Macca naposoi ¢pasbl CYI G 10 kr int16
12 Macca »xwnakon gasbl CYI G_ 10 Kkr intl6
35 Appec npeobpasosatens B cetn Modbus AA - int16
CkopocTb nepefayn AaHHbIX
no nHTepdency RS-485:
0-1200 6ut/c; 5 -—19200 6uT/c; )
36 |1-24006ut/c; 6 — 38400 6KT/C; rs - intl6
2 — 4800 6ut/c; 7 — 56000 6uT/c;
3 -9600 6ut/c; 8 —57600 6uT/c;
4 — 14400 6ut/c; 9 - 115200 6ut/c
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MpogomxeHve Tabnuubl E.4

0O60- EqvHMLbI Tun
Appec OnucaHue napameTpa 3Have- M3MEepEHNii haH-
Hue HbIX
Pexunm koHTpons Y&THOCTU K
KONMMYeCTBO CTOMOBbIX OUT:
0 — ana paboTbl 6€3 KOHTPOMNSA YETHOCTM C OAHUM
cTonoBbiM 6uToMm (8N1);
37 |1-ans paboTtbl 63 KOHTPONS YETHOCTM C ABYMS ) _ int16
cTonoBbIMK BuTamm (8N2);
2 — ansa paboTkl € NPOBEPKON HA HEYETHOCTL C
OAHWM cTonoBbIM 6GuTOM (801);
3 — ansa paboTbl C NPOBEPKON Ha YETHOCTb C OAHUM
cTonosbiM 6uTom (8E1)
1000 YpoBeHb XnMOKoCTH h M float32
1002 TemnepaTypa XnaKocTn nnum xxuakon gasel CYI t® °C float32
1004 MpoueHTHOe 3anonHeHne obbEma pesepByapa % % float32
1006 OBBLEM XKMIKOCTH U M float32
1008 Macca npoaykta G T float32
1010 MNOTHOCTb XXMAKOCTW UK xuakon dassl CYI r ricm® float32
1018 TemnepaTypa naposon casbl CYI t °C float32
1020 Macca naposoi casbl CYI G T float32
1022 Macca xwngkon gasbl CYI G_ T float32
2000 HwxHASA KOHTpOnbHas h_ M float32
KanubpoBoYHasi TOYKa YPOBHS
2002 BepxHsia KOHTponbHas h™ M float32
KanubpoBoYHasi TO4Ka YPOBHS
2004 "nybvHa norpy>xeHns nonnaska yPOBHS di M float32
2006 OTcTyn OoT AHa pe3epByapa do M float32
Cnocob pacyéTta o6béMa XKNOKOCTU:
0 — no popmyne Anst BEpTMKanbHOro pe3epByapa;
1 — no dhopmyne Anst rOpu3oHTaNbHOro Ln-
2008 | nuHapuueckoro pesepsyapa ¢ NMOCKUMW AHULLIAMU; Gr - float32
2 —no rpagyvpoBoYHOM Tabnuue pesepByapa;
3 — no popmyne ANnsa ropusoHTaNbHOrO LUIMHAPKU-
YeCcKOoro pesepByapa C 3NNUNTUYECKUMN AHULLEaMU
2010 BbicoTa (onameTp) pesepByapa H M float32
2012 O6bEM pesepByapa U m° float32
2014 KonnyecTtBo TOYek B rpagyvMpoBOYHON Tabnuue - LITYK float32
2022 KoadhduumeHT 06 bEMHOrO pacLumpeHus Lo 10°/°C | float32
2024 McxogHast nnoTHOCTb ro ricm® float32
2026 Temnepatypa, cooTBeTCTBYlOWASA to oC float3?
WCXOZHOW NNOTHOCTH
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MpogomxeHve Tabnuubl E.4

0O60- EqvHmLbI Tvn
Appec OnucaHue napameTpa 3Have- MaMEpEHWii naH-
Hue HbIX
2030 MaccoBas gons nponaHa Pr % float32
2040 Mopor o6HyneHns nokaszaHuin ypoBHSI d7 M float32
2050 MaccoBas gons bytaHa Pb % float32
CkopocTb Nnepegayn AaHHbIX
no uHtepdency RS-485:
0 - 1200 6uT/c; 5 - 19200 6uT/c;
2064 |1 — 2400 6uT/c; 6 — 38400 6uT/c; rs - float32
2 — 4800 6urlc; 7 — 56000 6uT/c;
3 - 9600 6ut/c; 8 — 57600 but/c;
4 — 14400 6uT/c; 9 — 115200 6ut/c
Pexum KoHTponst Y€THOCTU K
KONMYeCTBO CTOMOBbIX OUT:
0 — ana paboTbl 6€3 KOHTPONSA YETHOCTM C OOQHUM
cTonoBbiM 6uTom (8N1);
2066 |1—Ans paboTbl 6e3 KOHTPONs YETHOCTM C ABYMSI P _ float32
cTonoBbiMu butamu (8N2);
2 — ansa paboTbl C NPOBEPKOM Ha HEYETHOCTb C
ofHVMM cTonoBbIM 6uTom (801);
3 — ansa paboTbl C NPOBEPKON Ha YETHOCTb C OOHUM
cTonoBbimM 6utom (8E1)
2068 Appec npeobpasoatens B cetn Modbus AA - float32
2086 [MocTosiHHasa BpemeHn aemndunpoBaHns dt c float32
2298 CTraplue paspsiabl 3aBOACKOrO Homepa S1 - Int16
2300 MnagLwue paspsabl 3aBO4CKOro HoMepa S2 — Int16
2414 Konun4yectBo gatynkoB Temnepatypsbl - LWITYK float32
2416 Kop owmnbkn npeobpasoBatens Er - int16
2418 Appec npeobpasoatens B nuHum CEHC Ad - intl6
2420 Bepcus nporpammbl Pn _ int16
KOHTponnepa npeobpasoBaTens
2426 Maponb agMuHUCTpaTOopa P1 - float32
2500 BbicoTa ycTaHOBKM 1-0ro Aatymka TemnepaTypbl 1.ht M float32
2502 BbicoTa ycTaHoBKM 2-0ro AaTymka TeMmnepartypbl 2.ht M float32
2504 BbicoTa ycTtaHoBKM 3-0ro gatymka Temnepartypbl 3.ht M float32
2506 BbicoTa ycTaHoBKM 4-0ro AaTymka TemnepaTtypbl 4.ht M float32
2508 BbicoTa ycTaHoBKM 5-0ro Aatymka Temnepartypbl 5.ht M float32
2510 BbicoTa ycTaHOBKM 6-0ro gatynka temnepatypbl 6.ht M float32
2512 BbicoTa ycTaHOBKKM 7-0ro gatynka temnepatypbl 7.ht M float32
2514 BbicoTa ycTaHoBKM 8-0ro gatymnka temnepatypbl 8.ht M float32
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MpogomxeHve Tabnuubl E.4

0O6o- EquHMLb! Tun
Appec Onwncaxue napameTpa 3Have- MaMEpEHMii haH-
Hue HbIX
2600 | TemnepaTypa 1-0ro gatymka Temnepartypbl 1.°C °C float32
2602 | Temnepatypa 2-0ro gatyuka TemnepaTypbl 2.°C °C float32
2604 | TemnepaTypa 3-0ro gatymka Temnepartypbl 3.°C °C float32
2606 | Temnepatypa 4-oro gaTyuka TemnepaTtypbl 4.°C °C float32
2608 | Temnepatypa 5-0ro gatyuka TemnepaTtypbl 5.°C °C float32
2610 | TemnepaTypa 6-0ro gatymka TeMmnepartypbl 6.°C °C float32
2612 | TemnepaTypa 7-0ro gatdvka TeMmnepartypbl 7.°C °C float32
2614 | TemnepaTypa 8-oro gatymka TeMmnepartypbl 8.°C °C float32
Bsog komaHg ynpasnexus. 3anucb 3HadeHuns N 3a-
nyckaeT BbINOMHEHWe komaHabl ¢ HomepoM N. [Npu
YTEHWM BO3BpaLLaeTCs pe3ynbTaT BbIMNOJNIHEHWUS KO-
MaHzbl:
3000 |0 — oTKa3 B BbIMOSIHEHNN; - - intl6
85 — ngeT BbINOMNHEHNE;
90 — BbIMNOMHEHO;
99 — kOMaHAbl He BbIMOSTHANUCE C MOMEHTa
BKIMOYeHUs npeobpasoarens
3002 | MapameTp KOMaHAbl ynpaBrieHnst - - float32
4000 |Peructp otobpaxeHnns Ne1 - - -
*%k% *%%k - —_ —_
4124 | Pernctp otobpaxeHus Nel25 - - -
5000 |Agpec ans pernctpa otobpaxeHuns Ne1l - - int16
*k% *k%k — — Iﬂtl6
5124 | Agpec ans pernctpa otobpaxeHust Ne125 - - int16
32768 | KonnuecTtBo ToYekK B rpaaynpoBOYHOM Tabnuue - LITYK float32
32770 | Ha4yanbHas BbicOTa rpagyvpoBKu - M float32
32772 | lWar rpagyvpOoBKM NO YPOBHIO - M float32
32774 | BeicoTa (amameTp) pesepByapa - M float32
32776 | O6bEM pesepByapa - m° float32
32778 | O6bEM B 1-4 TOUKE rpagyupOBKU - m° float32
32780 | O6BbEM BO 2-11 TOUKE FrpagynpoBKY - m° float32
k| okok - N float32
38778 | O6BbEM B 3001-11 TOUKe rpagynpOBKU - M float32
69

CEHC.421411.042P3




E.2 YcTtaHOBKa napamMeTpOB HaCTPOMKU CBSA3U No uHTepdency RS-485

Mepen BkntoyeHnem npeobpasoBatenss B ceTb Modbus, ana ero KoppekTHowm
paboTbl MO KaHany cBA3W, Heobxoaumo 3abnaroBpeMEHHO YCTaHOBUTb MNapameTpbl
HaCTPOWKN CBS3N MO MHTepgency RS-485:

— CKOPOCTb nepefayn JaHHbIX I'S;

— PEXUM KOHTPONSA YETHOCTU M KOMMYECTBO CTOMNOBbLIX 6UTOB IP;

— agpec npeobpasoBaTens B cetu Modbus AA.

M3HayanbHbIe (3aBOACKME) HACTPOWKM NpeobpasoBaTens:

— CKOpOCTb Nepegayn aaHHbix 19200 6uT/c;

— pexum paboTbl 6e3 KOHTPONS YETHOCTUN C O4HUM CTOMOBbLIM 6uTOM (8N1);

— agpec B cetn Modbus 1.

CkopocTb nepefayn OaHHbIX U PEXWM KOHTpOns YETHOCTM y npeobpasoBaTtens
OOMXKHbI ObITb BbICTABMNEHbl TAKUMU XKe, Kak 1 B KaHare CBS3u, B KOTOPOM NpezanonaraeTcs
ucnonb3oBaTb npeobpasoBaTenb. Agpec npeobpasoBaTtens B cetu Modbus Beibupaetcs
13 YNCna He 3aHATbIX afpecoB, MpU 3TOM OH JOSMKEH OTBeYyaTb TpeboBaHMAM MpoToKona
Modbus, To ecTb nexaTb B gManasoHe ot 1 go 247.

YcTaHoBKa napameTpa S OCyLecTBMNsSeTCa 3anncbld 3HaAdYeHUs napameTpa B
pernctp ¢ agpecom 36 Anga Tvna AaHHbIX intl6 unu ¢ agpecom 2064 ana Tvna AaHHbIX
float32.

YctaHoBka napameTtpa rP ocyuwectBnseTca 3anucblo 3HadYeHus napameTpa B
pernctp ¢ agpecom 37 ansa Tvna AaHHbIX intl6 unu ¢ agpecom 2066 ans Tuna AaHHbIX
float32.

YctaHoBka napameTpa AA OCyLIEeCTBNSAETCA 3anucbid 3HadeHus napameTpa B
pernctp ¢ agpecom 35 anga Tvna AaHHbIX intl6 unu ¢ agpecom 2068 ansa TMna AaHHbIX
float32.

MpumeyaHuns

1 Mapa peructpoB rS ¢ agpecamu 36 1 2064, napa peructpos rP ¢ agpecamu 37 n
2066 n napa pernctpoB AA ¢ agpecamu 35 n 2068 B3aMMOCBsI3aHbl, UIBMEHEHNE 3HAYEHUS
O[IHOrO U3 PErncTpoB B Nape NpuMBeAET K COOTBETCTBYIOLLEMY U3MEHEHUIO 3HAYeHUs ApY-
roro.

2 N3meHeHVe napamMeTpoB BO3MOXHO TOMbKO MpU nepexoge k pabote C ypoBHEM
JocTyna agMUHUCTPATOP W OTKMOYEHHOW OnOKMPOBKE WM3MEHEHUM HACTPOEYHbIX
napameTpos (cM. E.11, E.12).

YcTaHoBMTb NapamMeTpbl HACTPOWKN CBA3W No nHTepdency RS-485 Bo3aMoxHO 1 no
umdpoBomy Bbixoay ¢ npoTtokoniom CEHC B cooTBeTCTBMM € NpunoxexHuem L.

E.3 CuntbiBaHMe NnapaMeTpPOB KOHTPONUPYEMOW cpeabl

CumnTbiBaHWE NapameTpoB KOHTPONUPYEMOWN cpedbl OCYLLEeCTBASETCH C NMOMOLLbO
KomaHa yteHus peructpos (cMm. E.1). MNapameTpbl KOHTponupyemown cpefbl, eauHULbl ux
M3MepeHUsl, agpeca COOTBETCTBYHOLLMX UM PETMCTPOB U TUMbl OAHHbIX NPUBEAEHbI B Tab-
nvue E.5.

Tabnuua E.5
O603Ha- HanmeHoBaHne EovHnubl | Agpec Tun
yeHne N3MepeHUn [OaHHbIX
h YpoBeHb XMOKOCTU MM L int16
M 1000 | float32
t TemnepaTyE)a KNOKOCTU 0,01 °C 2 int16
unwu xxugkon dassl CYI °C 1002 | float32
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MpogomxeHve Tabnuubl E.5

O60o3Ha- HanmeHoBaHune EovHuubl | Agpec Twvin
YyeHne N3MepeHUn [aHHbIX
% MpoueHTHOE 3anonHeHne o6bEMa pesepByapa 0,01 % 3 int16
% 1004 | float32

10 gm° 4 int16
U O6beM XKnakocTn e 1006 | float32
G Macca npogykrta 10 kr S int16
poay T 1008 | float32

r [MnoTHOCTb XMAKOCTUN nnu xuakon dasel CYI 0,1 kr/m° 6 int16
rlem® 1010 | float32

t~ TemnepaTypa napoBoWn ¢asbl 0,01°C 10 int16
paTypa nap °C 1018 | float32

- N 10 kr 11 int16
G Macca naposoi ¢pasbl CYI T 1020 | float32
. 10 kr 12 int1l6

G_ Macca xunakon cpasbl CYI T 1022 | float32

E.4 HacTpoiika OCHOBHbIX NapameTpoB npeo6pasoBartens

Mpeobpa3oBaTenb OCYLLECTBASET U3MEPEHME OT HWXKHEW TOPLIEBOW MOBEPXHOCTU
HanpaenSAoLEN 40 HWKHEN TOPLIEBOM NOBEPXHOCTW nonnaeka. [prveeaeHve nsmepexnii K
pearnbHbIM YCMOBMAM 3KCMyaTaluumn OCyLLECTBNAETCS YyCTaHOBKON COOTBETCTBYIOLUMX 3Ha-
YeHun napameTpos dO un d1.

MapameTp dO yunTbiBaeT OTCTYN OT AHA pe3epByapa. ATO pacCTosiHNE B MeTpax oT
OHa pe3sepByapa A0 HWKHEeW TOpLIEBON MOBEPXHOCTW HanpasnsAoLen (CM. pUcyHok 1).

MpumeyaHne — [OHOM pesepByapa MOXET ObiTb MPUHAT YCMOBHbLIA YPOBEHb,
COOTBETCTBYIOLLUIA HYNEBOMY OOBEMY.

BenvunHa oTcTyna MoxeT OblTb Kak MOMOXWTENbHOW, KOrda BbllleykazaHHas
NoOBEPXHOCTb HaxOAMTCA Bblle [Ha pes3epByapa, Tak W OTpuuaTtenbHoOW, Korga
BbllLE€yKa3aHHass MOBEPXHOCTb HaxoaAWTCA Hwke pAHa pe3epByapa. [lpu Bbinycke
npeobpasoBartens ¢ NpoM3BOACTBAa BENUYMHA OTCTyNa OT AHa pe3epByapa Nno yMOnyaHuio
yCcTaHaBnuBaeTca pasBHou Hymw. OTCTyn OT AHa pesepByapa B YCMOBMSAX SKCNiyaTauuu
onpepenseTcsa npu ycraHoBke npeobpasoBaTtens. 3anucb u cuutbiBaHve napametpa dO
ocyulecTBnseTcsa B pernctpe ¢ agpecom 2006 (Tvn gaHHbIx float32).

MapameTp d1 yuuTbiBaeT rnNyouMHY MOrPyXeHWs nonnaeka ypoBHs. [nybuHa
Nnorpy>eHus nonnaska yCTaHaBNMBAETCSA B 3aBUCMMOCTM OT TUMNa KOHTPONMpyeMon cpeabl
(MNOTHOCTM  XXMAOKOCTW) B COOTBETCTBUM C npunoxeHvem [ unu onpegensercs
3KcnepumeHTanbHo. 'yGuHa norpyxeHus BBOAMTCA B MeTpax (M). 3anucb u cuMTbiBaHNE
napameTpa d1 ocyulecTBnsieTcs B peructpe ¢ agpecom 2004 (tun aaHHbix float32).

OnpepeneHvue  napameTpoB pesepByapa  OCyLleCTBNsieTcs yCTaHOBKOM
COOTBETCTBYIOLUNX 3HA4YeHUn napameTpos Gr, H un U.

C nomolybio napameTpa Gr ocyulecTBnsieTcst Bblbop cnocoba pacdeta obbéma.
MapameTp Gr MOXeT NpyHUMaTb cneayoLlmne 3HaYeHUs:

0 — pacyéT no opmMyne Ans BepTUKanoHOro pesepsyapa;

1 — pacuyéT no dopmyne [Ans ropusoHTanNbHOro LMIMHOPUYECKOrO pesepByapa C
NNOCKUMW AHULLAMU;

2 — pacuyéT no rpagyvmpoBoYHON Tabnuue pesepsyapa;

3 — pac4éT no copmyne AnNs ropuM3OHTaNbHOIO LUUNMHOPUYECKOrO pe3epByapa C
ANNUNTUYECKUMU [HULLIAMU.
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3anuck 1 cunTbiBaHMe napameTpa Gr ocyluecTBnseTcs B peructpe ¢ agpecom 2008
(Tvn paHHbIX float32).

MNpumevanne — [pagyvpoBoyHas Tabnuua pesepByapa paccuuTbiBaeTcs U
BBOAMTCA B MaMaTb NpeobpasoBaTens ¢ UCMonb30BaHWEM NporpaMmbl «I pagynmposkay.

Mapametp H cooTtBeTcTBYeT BbICOTE pesepByapa. [na ropusoHTanbHbIX
LUMMMHOPUYECKMX pe3epByapoB BbICOTA COOTBETCTBYET AuMameTpy pesepsyapa. BeicoTta
BBOAWTCA MO AaHHbLIM Ha pe3epByap B meTpax (M). 3anucb n cuutbiBaHWe napametpa H
ocyuecTenseTcs B peructpe ¢ agpecom 2010 (Tvn gaHHbIX float32).

MapameTp U cooTBeTCcTBYET 06BEMY pe3depByapa. O6bEM BBOOUTCHA MO AaHHBLIM Ha
pesepByap B MeTpax B kybe (MB). 3anuck 1 cunTbiBaHMe napameTtpa U ocyliecTBnsaeTcs B
perucTpe ¢ agpecom 2012 (Tvn gaHHbix float32).

MpumeyvaHus

1 BeicoTa pesepByapa COOTBETCTBYET M3MEPEHHOMY YPOBHIO, NMPU KOTOPOM O6BLEM
KOHTPONMPYEMOW XNOKOCTU paBeH 06bEMY pesepByapa.

2 lpu onpegeneHnn obbEMa XMAKOCTM NO rpagympoBOYHOW Tabnuue BbicoTa U
06bEM pesepByapa aBTOMaTUYECKN YCTaHABMMBAKOTCA B COOTBETCTBUN C rPafyMpOBOYHON
Tabnuuen.

N3-3a Hanmuma B npeobpasoBaTtene HWKHEN HeusmepsiemMon 30Hbl Npu  ero
aKcnnyaTaumMm MOXeT BO3HWKHYTb HeobxoAMMOCTb OOHyneHusi MoKasaHWi YPOBHA U
COOTBETCTBEHHO €ro MpoM3BOAHbIX: 0ObEMa, Macchbl MPU YMEHbLUEHWN YPOBHSA HWXe
NoporoBoro 3HaveHus. [ins aToro npegycMoTpeH napameTp d7 — nopor o6HyneHns ypoBHS
Xugkoctn. lNokasaHusi ypoBHSI OOHYNSIOTCA MNPU MOHWKEHWM YPOBHSA XMAKOCTU HUXE
3aJaHHOro nopora, a nepeknioyeHne C HyneBOro Ha HeHyneBoe nokasaHwe Oyget
NPONCXOAWTb MPU NPEBBILLEHMN YPOBHEM 3a[aHHOr0O nopora. 3anncb U CYUTbIBaHWE napa-
meTpa d7 ocyuiecTBnsetcs B pernctpe ¢ agpecom 2040 (Tvn gaHHbix float32).

MapameTp dt ncnonb3yeTcsa AnNs YCTAaHOBKU MOCTOSHHOW BPEMeHN AeMndmnpoBaHus
npu mMamepeHun ypoBHsi. lNpu Bbinycke M3 Npou3BOACTBa Npeobpa3oBaTenb HAacTpOeH C
OTKIMIOYEHHOW (PyHKLMEN AeMndupoBaHus (yCpeaHeHNs) Noka3aHUi M3MepPEeHUI, Npu 3ToM
nocTosiHHas BpeMeHu aemndupoBaHus dt yctaHaenuBaeTcs pasHou 0. [ns BkmoyeHus
dyHKUMKM AemndurpoBaHnsa (ycpeaHeHus) mnokasaHui usmepeHuii HeobxodMMO BBECTM
3Ha4YeHue NOCTOSHHOW BpemeHn aemndumpoBanms dt B guanasoHe ot 0,25 go 32 c. lMNMocTo-
SHHaA BpemMeHn AeMnupoBaHus MNpu M3MEPEHWM YPOBHA BBOOAWUTCA B CekyHAax (C).
3annch 1 cuuTbiBaHWe napameTpa dt ocywecTBngeTca B peructpe ¢ agpecom 2086 (Tun
AaHHbix float32).

MpumevaHns

1 VismeHeHWe napameTpoB BO3MOXHO TOMbKO NpuW nepexode k paboTe C ypoBHEM
JocTyna agMUHUCTPATOpP W OTKIOYEHHOW OroKMpOBKE W3MEHEHWA  HaCTPOEYHbIX
napameTtpos (cMm. E.11, E.12).

HacTtpolika 0CHOBHbIX NapaMeTpoB npeobpasoBaTtens BO3MOXHAa U No LudpoBOMY
BbIxoay ¢ npotokoriom CEHC B cootBeTCTBUM C nNpunoxeHnem [.

E.5 HacTpowka napameTpoB pacueTa NIOTHOCTH

MpeobpaszoBaTtenb obecneyvmBaeT ABa cnocoba pacyeTa nnoTHoCTH r (cm. 1.5.6).

Bbibop crnocoba pacyeTa NMAOTHOCTM I OMPedensieTcs 3Ha4YeHWeM napameTpa
Pr — maccoBasa gonsi nponaHa. Mpu 3HayeHnn napameTpa Pr OTMYHOM OT Hynsl pacyeT
NAOTHOCTM OCYLLECTBISIETCA MO KOMMOHEHTHOMY coctaBy CYT . Mpu 3HauyeHun Pr paBHOM
HYm0 pacyeT MOTHOCTU I OCYLLECTBSIETCS MO UCXOAHbIM AaHHbIM: UCXOAHON MNOTHOCTU
ro, TemnepaTtype to, COOTBETCTBYIOLIEN WCXOQHOW MMOTHOCTU, U KO3PDULMEHTY
00BLEMHOro pacLuMpeHunst xxuagkoctm Lo.

MaccoBble gonu nponaHa Pr un 6ytaHa Pb BBoasTca B npoueHTax (%). 3anuck u
cunTbiBaHWE napameTpa Pr ocyuiectBnsieTcss B peructpe ¢ agpecom 2030 (TN AaHHbIX
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float32). 3anucek 1 cunTbiBaHWe napameTpa Pb ocyllecTeBnsercs B perncrpe ¢ agpecom
2050 (Tun gaHHbix float32).

VcxogHas nnoTHOCTL ro BBOAUTCS B rpaMMax Ha caHTUMETP B kybe (F/CM3). 3anucob
M CYMTbIBaHWE NapamMeTpa ro ocyllecTBnseTcs B peructpe ¢ agpecom 2024 (Tun gaHHbIX
float32).

TemnepaTypa to, COOTBETCTByOLLAs UCXOOHOW MIOTHOCTW, BBOOUTCA B rpagycax
Llenbcusa (°C). 3an1cb 1 cunTbiBaHMEe napameTpa to OCyLLecTBNSETCs B peructpe ¢ agpe-
com 2026 (Tvn gaHHbix float32).

KoathdhmumeHT 06bEMHOro paclumMpeHns XMaKkocTn Lo BBOANTCA B ThICAYHbIX AOMAX
Ha rpagyc Llenbcusi (x10° 1/°C). 3anuck 1 cunTbiBaHWe napameTtpa Lo ocylyecTensieTcs B
perncTpe ¢ agpecom 2022 (Tvn gaHHbIX float32).

MpumeyaHne — 3anncb 3HaYeHW B PErMCTPbl BO3MOXHA TOMbLKO NpU nepexone K
paboTte c ypoBHeM [oCTyna agMUHUCTPATOP M OTKIMIOYEHHON OMNOKUPOBKE M3MEHEHUN
HacTpoeyHbix napameTpos (cm. E.11, E.12).

HacTpolika napameTpoB pac4é€Ta MroTHOCTM BO3MOXHa U NO LMIPOBOMY BbIXOAY C
npoTtokorniom CEHC B cooTBeTCTBUM C NpunoxeHnem .

E.6 CuntbiBaHMe AaHHbIX AAaTYMKOB TeMnepaTtypbl

CunTbiBaHWE [aHHbIX OATYMKOB TemnepaTypbl OCYLLECTBMASETCA C MOMOLLbK KO-
MaHz, YTeHus permctpos (cm. E.1). B peructpax ¢ agpecamn ot 2600 go 2614 cogepxarcs
3Ha4YeHUs TemnepaTtyp, WU3MEpPEHHble KaxdbiM YCTaHOBMEHHbIM Ha npeobpasoBaTenb
AaT4ymkoM TemnepaTypsbl (CM. Tabnuuy E.4).

B peructpax c agpecamun oT 2500 go 2514 copgepXaTtcs BbICOTbl YCTaHOBKW,
nosvumMM [JaTyvMKkoB TemnepaTtypbl (PacCTOSIHUS OT HWXKHEN TOPLIEBOW MOBEPXHOCTU
HanpaensLWeEN A0 AaT4nKa), yCTaHOBINEHHbIE NPU N3rOTOBMNEHWUN Npeobpa3oBaTens.

E.7 CunTbiBaHUe UH(POPMALIMOHHbIX NapaMeTPoB npeoGpasoBaTens

CunTtbiBaHME MHOPMALMOHHBLIX NapameTpoB nNpeobpasoBaTens OCYLLIECTBNAETCS C
NMOMOLLIbIO KOMaHA YTeHus pernctpos (cm. E.1).

Peructp Er ¢ agpecom 2416 cogepxut Kog owmnbkm npeobpasoBaTtens (TMn AaHHbIX
int16).

Pernctp Pn c agpecom 2420 coaepXuT nopsioKoBbIA HOMEP BEPCUMM NPOrpaMmbl
KOHTponnepa npeobpasoBaTens (Tun AaHHbIX int16).

Pernctp S1 c agpecom 2298 copepXuT cTapline paspsagbl 3aBOLACKOrO HoMepa
npeobpasoBaTtens (Tun AaHHbIX int16).

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

CunTtbiBaHVEe MH(OPMALMOHHBIX NapameTpoB npeobpasoBaTens BO3MOXHO W MO
umdpoBomy Bbixoay ¢ npoTokoniom CEHC B cooTBeTCTBMM C NpunoxeHnem L.

E.8 Beoa komaHA ynpaBneHus

Beog npeobpasoBaTento KOMaHz, ynpaBreHWst OCYLLECTBISIETCS 3anucbio HOMepa
KomaHabl B peructp ¢ agpecom 3000. Ecnu gna BbInonHeHMs KOomaHabl yrnpasreHus
HeobxoaMMo BBECTM MapameTp, TO OH MpeaBapuUTENnbHO 3anucbiBaeTcs B PEructp ¢
apgpecom 3002. MMpu 4teHun peructpa ¢ agpecom 3000 BosBpalwjaetcs pesynsTart
BbINOSTHEHNSA KOMaHAbI:

— 0, ecnu AT oTKas B BbINONTHEHUMN KOMaHABbI,

— 85, ecnu MOET BbINONTHEHNE KOMaHbI,

— 90, ecnu KOMaHAa BbINOSTHEHA;

— 99, ecnu kKOMaHAbl He BbINOMHANNCL C MOMEHTa BKIOYEHUsI Npeobpa3oBaTtens.
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B npeobpasoBaTene npeaycMOTPeEHbI CreaytoLme KoMaHabl yrnpaBneHus:

01 — noacTporika B HWXKHEW KOHTPONbHOW KanMbpOoBOYHON TOUKE YPOBHS;

02 — noacTporika B BEPXHEN KOHTPOJIbHOM KarnmbpoBOYHOW TOYKE YPOBHS;

200 — OTKMYEHME pexnma amynauum;

201 — BKMNIOYEHME peXMMA IMYNALNN;

222 - BOCCTa@HOBMEHUE COXPaHEHHbIX Nnonb30BaTENbCKUX HacTpoek
(koHdpurypauun) npeobpasoBartens;

223 — coxpaHeHue Mnonb30oBaTeNbCKMX HAacTpoek (KoHdurypaumm) npeobpasosaTe-
ns;

224 — BoccTaHOBrEHWE 3aBOACKMX HACTPOeEK (KoHdUrypaumm) npeobpasosarens;

230 — Bo3BparT k paboTe ¢ ypoBHEM AOCTyNa Nornb30BaTenb;

231 — nepexop k paboTe ¢ ypoBHEM AOCTyNa agMUHUCTPaTOp;

MopsimoKk HacTpoKku (IOCTMPOBKM) NpeobpasoBaTens C NPUMEHEHWEM COOTBETCT-
BytoLmMx komaHg 01 n 02 npuBeaeH B npunoxeHun XK.

Mopsagok paboTel B pexxume amynsumm npysenéx B E.10.

CoxpaHeHne 1 BOCCTaHOBMNEHME HacTpoek npeobpasoBaTena Oonee nogpobHO
onucaHo B E.9.

Mopsagok ynpaBneHusa goctynom 6onee nogpobHo onncaH B E.11.

BBog komaHg cBSi3aH C M3MEHEHWeM HacTpoek npeobpa3oBaTensi, N03TOMy BO3MO-
XKEH TOMbKO Npu nepexoae kK paboTe ¢ ypoBHAMMU A0CTyNa agMUHUCTPATOP U OTKIMOYEHHON
6NOKMPOBKE N3MEHEHUIA HACTPOEYHbIX NnapameTpoB (cm. E. 11, E.12).

BBog komaHg ynpaBreHust BO3MOXEH WM NO LMGPOBOMY BbIXOAY C NPOTOKOIIOM
CEHC B cooTBeTcTBMM C Npunoxexvem [.

E.9 CoxpaHeHue, BOCCTaHOBIEHUEe HaCTPOeK npeobpa3oBaTens

CoxpaHeHne HacTpoek npeobpasoBaTersi, yCTaHOBIEHHbIX MPWU ero aKcnnyarauumu,
OCYLLIECTBNSAETCS BBOAOM B cOOTBETCTBUM C E.8 komaHabl 223.

Ecnn no kakum-nmbo npuyMHaMm HacTporku OblNM U3MEHeHbl, U Heobxoaumo
BOCCT@HOBWUTb COXPaHEHHbIE paHee HaCTPOWKW, TO 3TO OCYLLEeCTBNSETCA BBOAOM B
cooTBeTcTBUM ¢ E.8 komaHabl 222.

Ecnu HeobxoanMo BOCCTaHOBUTL HACTpOWKku npeobpas3oBaTtensi, COXpaHEHHbIE Ha
npeanpuaTUM-M3roToBUTENE MpU BbiNycke npeobpasoBaTenst U3 NpPouM3BOACTBa, TO 3TO
OCYLLIECTBISAETCS BBOAOM B COOTBETCTBUM C E.8 kOomaHabl 224.

Mpumeyanne — CoxpaHeHue, BOCCTAHOBIEHWE HACTpoek npeobpasoBaTtens
BO3MOXHbI TONbKO MNpu nepexode K paboTte C ypoBHEM [OCTyna agMWHUCTpATOp W
OTKIMHOYEHHOW BGrNOKMPOBKE M3MEHEHUI HACTPOEYHbIX NapameTpoB (cM. E.11, E.12).

CoxpaHeHne, BOCCTaHOBMEHWE HacTpoek npeobpas3oBatens BO3MOXHbI U MO
umdposomy Bbixogy ¢ npotokonom CEHC B cooTBeTCTBMU C NpunoxeHnem [.

E.10 Pa6oTa B pexume amynsuuu

B pexvme amynsiuMM NpoOMCXOOUT OCTaHOBKa Mpouecca WU3MEPEHWUN, 3HaYeHUs
M3MepPSEMbIX MNapaMeTpoB UKCUPYKTCA, MNpyv 3TOM (YHKUMS pacdeTa oOcTaslbHbIX
napameTpoB COXpaHAeTcs. ViamepsiemMbiM napameTpam MOXHO 3a4aBaTh MoOble 3HAYEHWs,
Habnogas npu 9TOM 3a U3MEHEHMEM BbIXOOHbIX AaHHbIX. M3MEHATb MOXHO TOMbKO
n3mepsieMble NapameTpbl: YPOBEHb XMOKOCTU, TEMNEPaTypbl AaTYNMKOB TEMNEpPaTypbI.

Bxon B pexvm amynsuumn ocyLlecTsrnsieTcs BBOAOM KomaHabl 201 B COOTBETCTBUM C
E.8. Bbixoa M3 pexuma 3IMynauum ocyllecTBnaeTcs BBoAOM KomaHabl 200 B
cooTtBeTcTBUM ¢ E.8, unu aBTomaTtnyeckn yepes 10 MUHYT nocrne Bxoaa.

Pexum amynauum MOXHO MCMONb3oBaTh ANS NPOBEPKU MPaBUMbHOCTU pPacvEToB
napameTpoB, NyTEM 3a4aHus U3MepsieMbiM NapameTpamMm COOTBETCTBYOLLUX 3HAYEHWIA.
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E.11 YnpaBneHue goctynom

Ons 3awmTbl HacTpoek npeobpasoBaTensi 0T HECAHKLUMOHWPOBAHHbIX U3MEHEHWI
npeobpasoBaTtenb UMeeT YPOBHU AOCTyNa: Nonb3oBaTtenb U agMUHUCTPATOP.

Mpu paboTe c ypoBHEM JOCTyna norb3oBaTenb BO3MOXHO TOMbKO CHUTbIBAHWE
perncTpoB HAaCTPOEYHbIX NAapaMeTPOB.

Mpu paboTe ¢ ypoBHEM OOCTYNa agMUHUCTPATOP BO3MOXHbI CYMTLIBAHME U 3aMu1Cb
PEerMcTpoB HaCTPOEYHbIX MapameTpoB. YpOBEHb AOCTyna agMUHWACTPATOp 3alUMLLEH
naponem.

Mepexon Ha paboTy ¢ ypoBHEM AOCTyNa aAMUHUCTPATOP OCYLLECTBSETCH BBOAOM
B cooTBeTCcTBMM C E.8 koMaHabl 231 ¢ 3anMcbio B kKa4ecTBe napameTpa KoMaH4bl napons
agMunHUcTpaTopa.

BosBpaT Ha ypoBeHb [oCTyna mnofb3oBaTenb OCYLWECTBNAETCS BBOAOM B
cootBeTctBUM Cc E.8 komaHgbl 230 wunu nocne cbpoca HanNpsKeHUs nuMTaHus
npeobpasoBartens.

[ns ycrtaHoBkM nmapons agmuHucTpaTopa ucnonb3yeTtca permctp Pl ¢ agpecom
2426. B «kayecTBe mMapons agMuHUCTpaTopa wcnonbdyetca 4ucno. [lpu  Bbinycke
npeobpasoBaTens M3 NPOM3BOACTBA YCTaHABMMBAETCA Maponb agMuHucTpatopa 1234.
CuutaTb, 3anucatb naponb BO3MOXHO TOMbKO Mpu paboTe C ypoBHEM [JocTyna
agMuHucTpaTop.

Maponb MoOxHO cbpocutb, 3anucaB B peructp Pl ¢ agpecom 2426 Hynesoe
3HayeHue. NMocne cbpoca naponb He HagoO BBOAWUTL B KAYecTBe napameTpa KoMaHabl 231
npuv nepexoe Ha paboTy ¢ ypoBHEM J0CTyna agMUHUCTPATOP.

MpumeyaHne — NameHeHne naponsi BO3MOXHO TONbKO Mpu nepexoe k paborte ¢
YPOBHEM JOCTyna agMUHUCTPATOP U OTKMIOYEHHOW OMOKMPOBKE M3MEHEHWUIA HAaCTPOEYHbIX
napameTpos (cMm. E.12).

YnpaBneHvne JOCTyNOM BO3MOXHO M MO UndpoBoMy Bbixogy ¢ npotokonom CEHC B
COOTBETCTBUM C npunoxexHvem [.

E.12 BnoknpoBKa U3MeHEeHUI HaCTPOEeYHbIX NapamMmeTpoB

[nsa 3awmTbl BCeX HACTPOEYHbIX NapaMeTpoB npeobpa3oBaTenb MMeEET Mepeknto-
yatenb «bnok.» (bnokuposka). MepeknioyaTtens pacnonoXeH psgoM C KINEMMHbLIM 3aXu-
MOM, NpefHa3Ha4YeHHbIM Ans NOAKMYEHMS BHELWHNX Lienen (CM. pucyHok 6). Ecnn nepe-
KnoyaTtenb «bnok.» HaxognTca B NONoXeHnn «Bkn.» (BKMOYEHO), TO 3anpelyaeTcs nsme-
HEHVe BCEX HacTpoek npeobpasoBaTens, KOMaHAbl M3MEHEHNsST HAaCTpoek npeobpa3oBaTte-
nem He BbinonHsTca. Ecnu nepeknioyatens «bnok.» Haxooutcst B nonoxeHnn « OTkm.»
(OTKMOYEHO), TO UBMEHEHNE HACTPOEK pPa3peLLUEHO.

E.13 Pa6oTa c peructpamu otobpaxeHus

B npeobpasoBaTtene nogaepXxuBaeTcsl BO3MOXHOCTb peakTUpOBaHUS onpeaeneH-
Hol obnactu kapTbl pernctpoB (4000 — 4124). Peructpbl 31O 06nacTy HasbiBaOTCA peru-
cTpamu oToBpaxeHus.

[aHHble, XxpaHsLmMecs B pernctTpe oTobpaxeHnsi, COOTBETCTBYIOT AaHHbIM perncrpa
C agpecoM, ykasaHHbIM B Tabnuue agpecoB pernctpos otobpaxeHus (5000 — 5124). Kax-
OOMY permcTpy oTobpaKeHus COOTBETCTBYET CBOW PerncTp ua tabnuupl agpecos (pernct-
py 4000 cooTtBeTcTtBYeT pernctp 5000, peructpy 4001 permuctp 5001 n 1.4.).

PerucTpbl oTobpaxeHuss No3BonsoT chopMUpOoBaTh HEOOXOAMMBIN NONb30BaTENIO
Habop perucTpoB B OAHOW LienbHOWM obnactu namsaTv. Takas opraHvM3aums perucTpos npu-
BOAMT K YNPOLLEHUIO MpoLieaypbl onpoca U HacTpolku npeobpasoBaTensi, T.K. NO3BONSET
CcUUTbIBaTL UMK 3anuckiBaTb HEOOXOAMMbIE NapameTpbl ogHoM nockinkon Modbus RTU.
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MpunoxeHue X
(o6s3aTenbHoOE)
Mopspok HacTponkm (LOCTUPOBKU) Npeobpa3oBaTens

K.1 Tpu npoBeaeHMn HaCTPOMKM SOMKHbI MCNOMb30BaTbCA CPeACcTBa N3MEPEHUN,
ykasaHHble B Tabnuue XK. 1.

Tabnuua XK.1
CpepctBa Tpebyemble XxapaKTepUCTUKN Tun
Pynetka uameputenbHas| OunanasoH namepexunin: ot 0 4o 10 m P10Y2
MeTannuyeckas 2 knacc To4HocTn no FOCT 7502
TepmorurpomeTp [vnana3oH namepeHnin TemnepaTtypbl OT MUHYC VIBA-6A
20 pgo nntoc 60 °C;
Mpepenbl gonyckaemolr MOrpeLiHocTn usme-
peHuii Temnepartypsl + 0,3 °C;
[vnana3oH n3MepeHuin OTHOCUTENbHOW BRaX-
HocTh oT 0 ao 90 %;
Mpegenbl gonyckaemMon MOrpeLHoCcTM usme-
peHuin BNaxHocTn + 2 %
BapomeTtp-aHepoug [unanasoH namepenuii ot 80 go 106 kla; BAMM-1
METEOPONOrM4eCcKunin Mpenensbl gonyckaemoin norperuHoctv £ 0,2 Kl la
Mpumeyanne — [lonyckaeTcss nNpUMEHEHWEe [Opyrux CpeacTB, UMERLLMX

aHaliornyHble MeTpoJiormn4eckme XapakTepucTukun.

>K.2 HacTpoliky Heo6xoaumo NpoBOAMTE NPU CNEAYOLMX HOPMaIbHbIX YCIOBUSX:

— Temnepatypa okpyxatowero sosayxa (20 + 5) °C;

— OTHOCUTENbHAsH BNAXHOCTb OKpy»KatoLLero Bo3ayxa ot 45 0o 80 %;

— atmocdepHoe gaeneHue ot 84 oo 106,7 klMa (o1 630 go 800 mm pT. CT.);

— BuMOpauus, Tpscka, yaapbl, MarHUTHbIE Nons (KpOMe MarHUMTHOro nonst 3emnu)
OOJDKHbI OTCYTCTBOBATb.

Mepen npoBeaeHneM HacTponku NpeobpasoBaTenb OOMKEH ObITb NpeaBapUTENbHO
BblAEPXXaH B HOPMarnbHbIX YCIIOBUSIX HE MEHee 4 4acoB.

2K.3 HacTtpoliky npeobpasoBaTternsi npoM3BoauTb creayowmmM obpasom:

— Pacnonoxwutb npeobpasoBaTtenb ropu3oHTanbHO Ha cTore.

— PasBepHyTb nEHTYy W3MepUTENbHYIO PYNEeTKM W  pacrnonoxutb ee B
HEMNOCPEeACTBEHHON ©OnM3ocT OT npeobpasoBaTens (napannenbHO emy), COBMECTUTb
HYNeBYO OTMETKY PYNeTKM MW3MEepPUTENbHOW C HyNeBOM TOYKOM mnpeobpasoBartens
(NNOCKOCTBLIO TOPLIEBOW MOBEPXHOCTU HANpaBnstoLLEe 060M0UKM).

— YCTaHOBUTb MOMIIABOK YPOBHSA B TMOJIOXKEHWE, COOTBETCTBYHLIEE BEPXHEN
KOHTPONbHOW KannbpoBOYHOM TOYKE YPOBHSI h™, NpyM 3TOM pPacCTOSiHUE OT HYNEeBOW TOYKM
npeobpas3oBatens [0 MMOCKOCTU HWXKHEN TOpLEBON MOBEPXHOCTWU MOMNMaBka YPOBHS
[JOMKHO COOTBETCTBOBATHL 3HaYeHuto h™, ykasaHHoMy B nacnopte. B cootBetcTBum ¢ [.12
unu E.8 BBecTn komaHay 02.

MpumeyaHve — 3gecb U panee npu YCTaHOBKE MOMSiaBka B OMNpeAerieHHoe
NnosioXXeHne HeobxooMMO CTPeMUTbCs, YTOObl OCb MonnaBka Oblia nmapannenbHa ocu
HanpasnALLEN.

— YcTaHOBWTb MOMMABOK YPOBHA B MOMOXEHUEe, COOTBETCTBYIOLLEE HWXKHEWN
KOHTPOIbHOW KanMbpOBOYHOW TOYKE YPOBHSI h_, NpyM 3TOM pacCTOsiHUE OT HYNEBOW TOYKM
npeobpa3oBatens [0 MMOCKOCTA HWXKHEW TOPLEBOW MOBEPXHOCTM MOMNnaBka YpPOBHS
OOIMKHO COOTBETCTBOBATb 3Ha4YeHuo h_, ykasaHHoMy B nacnopte. B cootBetctBum ¢ [.12
unu E.8 BBectn komaHay 01.
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)K.4 Tlocne npoBedeHWs HACTPOWMKM  HEOOGXOOAMMO  MPOU3BECTU  MPOBEPKY
NOrpeLIHOCTY U3MEPEHUIA YPOBHSA B HOPMaribHbIX YCIIOBUSIX B COOTBETCTBUMU C METOAMKON
NOBEPKN.
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