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HacToswee pykoBOACTBO MO 3KcnmyaTauum pacnpocTpaHseTcs Ha
npeobpas3oBatenb MarHuTHbld  nonnaskoBbli  MMIM-118E  (ganee no Tekcty —
npeobpasoBaTenb) W COAEPXKUT CBeAeHWs,, HeobxoauMble ANA ero npaBUMbHOW U
GesonacHow akcnnyaTauuu.

MepeveHb HOPMaTMBHBIX JOKYMEHTOB, Ha KOTOPble AaHbl CCbIMK/ B HacTOSALLEM
PYKOBOACTBE MO 3KCMyaTaumu, NpMBeaeH B NpunoxeHun A.

1 ONMUCAHUE U PABOTA
1.1 Ha3Ha4yeHue

1.1.1 NpeobpasoBaTtenb nNpeaHa3HavYeH Anst KOHTPONS napameTpoB XUAKUX Cpea, B
TOM 4McCne B3PbIBOOMACHbIX, NPU YYETHO-PACUYETHBIX M TEXHONOIMYECKMX Onepaumsx.

lMpeobpasoBaTenb MOXET MPUMEHATbCA Kak B COCTaBE CUCTEM W3MEPUTENbHbIX
«CEHC», Tak n camocTosiTenbHO B ApYrnX cucTemax aBTomatv3aumu, noaaepuBatoLmnx
npotokon CEHC. BapuaHT wucnonHeHuss npeobpas3oBaTtensi, WUMEKLWNA BbIXO4 C
nHTepdericom RS-485 c npotokonom Modbus RTU (goanee no Tekcty — BapuaHT
mcnonHeHma Modbus), MOXeT MPUMEHATLCA CaMOCTOATENBHO B CUCTEMAaxX aBToMaTn3aLumu,
nogaepkmBaLLMX aHHbIN MPOTOKO!T.

MpeobpaszoBaTtens obecneyvmBaet:

— N3MEepEeHNEe YPOBHS XKNOKOCTH;

— MHOrOTO4YEYHOE M3MEpPEHNE TeMNepaTypbl, A0 8 TOYeK;

—  BblMWUCMIEHME  NNOTHOCTM  XUOKOCTW,  COOTBETCTBYIOLLEA  WU3MEPEHHOW
TemnepaTtype, MO 3adaHHbIM WUCXOAHbIM [AaHHbIM  MIOTHOCTM, TemnepaTtypbl U
K03apMUneHTa 06BLEMHOIO pacLUNPEHUS XKNAKOCTH;

— BbIYMCMEHUE MMOTHOCTU CXMXKEHHBIX YrNEeBOAOPOAHbIX ra30B (danee no TeKCTy -
CVYT), cooTBeTCTBylOLEN WU3MEPEHHOW TemnepaType, MO 3adaHHOMY KOMMOHEHTHOMY
COCTaBy;

— BblUMCNEHNe 00bEMA XNAKOCTU NO 3a4aHHON rpagyMpoBOYHON Tabnuue;

— BblYUCNEHNE 0OBEMA XUOKOCTU ANIS Ppe3epByapoB C MPOCTbLIMU FEOMETPUHECKUMN
cdopmamy;

— BblYMCNEHNE OTHOCUTENBHOIO 3aMnofTHEHUS pe3epByapa;

— BblYMCNEHNE MaCChl XUOKOCTH;

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

— BblAayy YNpPaBfsOLWMX CUTHANOB NPWU OOCTWXKEHUN NapameTpaMu XUOKUX Cpen
3ajaHHbIX MOPOroBbIX 3HAYEHUI U/UNN MPU HEUCMPABHOCTM.

1.1.2 Npeobpas3oBatenb WMeeT B3pbIBO3ALUNLLEHHOE WCMOMHEHME, MapPKUPOBKY
B3pbIBo3awwmTel «0/1Ex db IIB T3 Ga/Gb», cootBeTctBYeT TpeboBaHuam TP TC 012/2011
«O Be3onacHocTn o6opyaoBaHus Ans paboTbl Bo B3pbiBoonacHbix cpegax», FOCT 31610.0,
FOCT IEC 60079-1, TOCT 31610.26.

1.1.3 MNpeobGpasoBaTenb B COOTBETCTBUM C MapPKMPOBKOW B3pbiBo3awwuTtbl, FTOCT
IEC 60079-14, TOCT 31610.26 MOxeT ycTaHaBNMBaTbCsl Ha OObEKTax Ha rpaHule 30H
knacca 0 u knacca 1, B 3oHax knacca 1 u knacca 2 no FOCT IEC 60079-10-1 nomeLlieHui
M HapYXHbIX YCTaHOBOK, A€ BO3MOXHO OOpa3oBaHWe CMecel ropruMx rasoB UM napoB C
Bo3ayxom kateropuu IIA u IIB TemnepaTypHbix knaccoB T3, T2, T1 no FOCT 31610.20-1.

1.1.4 HoMuHanbHble 3Ha4YeHns knumaTudecknx daktopos cornacHo MOCT 15150
ONs BMAa@ Knumatuyeckoro ucnomnHeHuss YXJ11*, Ho npy 3ToM Avanas3oH TemnepaTtypbl
oKpy>KatoLen cpeabl oT MuHyc 50 go 60 °C.

1.1.5 CTpykTypa ycrnoBHoro o6o3HayeHusi npeobpasoBaTtensi npusedeHa B Npuro-
xeHuu b.
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1.2 TexHU4YeCKMe xapakTepucTukun

1.2.1 MNpeobpasoBaTenb ocyLwecTBAsSeT U3MepuTenbHoe npeobpaszoBaHMe YPOBHS
1 TemnepaTypbl KOHTPONUPYEMOW cpefbl B LMPPOBON KOOUPOBAHHbLIA CUrHar.

1.2.2 AnvHa Hanpaensowen L unu LH npeobpasosatens (cM. 1.4.5, pucyHku 1, 4)
onpegenseTcsa 3aka3oM B npegenax:

— o1 100 go 6000 Mm A4St OCHOBHOIO BapuaHTa UCMOJSTHEHUSA 1 BapuaHTa MUCMonHe-
HWs B ABYX obonouykax (W);

— 0T 100 go 3000 Mm Ans TpaHCMOPTHOro BapuaHTa ncrnonHeHus (Tr);

— 071 100 go 2500 MM Ans MHBEPCHOro BapuaHTta ncrnonHeHns (INV);

— 071 100 go 2000 Mmm 4nsa TPaHCNOPTHOrO BapuaHTa UCMONHEHUs B ABYX 000noYkax
(Trw).

Mpumevanne — [Ona ypobcTBa TPaHCMOPTMPOBAHUSA, MOHTaXa W MOBEPKU
npeobpasoBaTtens, pekomeHayemasi AnnHa HanpaensoLen He bonee 4 M.

1.2.3 HnwxHu npeaen namepeHun yposHs HH onpefenseTcs no opmyrne, MM:

HH = dO0 + Ahy + d1,

roe  dO — oTcTyn oT AHa pe3epByapa, MM;

Ah,, —BenuYMHa HKHEN HeM3MepsieMON 30HbI, MM;

d1 — rny6rHa norpyxeHus nonnaska YPOBHSA, MM.

BenuumHa HmkHen HeuamepsieMol 30HblI Ah, onpegensieT NOoNOoXeHWe HUXKHEro
orpaHnunTensa xoga mnonnaeka (cM. pucyHok 1). MNpu BbINycke u3 MpPOM3BOACTBA OHA
yCcTaHaBNMBaeTCa MUHMMArbHOMW, PaBHOWN:

— 20 MM Ona BCEX BapUaHTOB WCMOMHEHUSl, KPOME WCMONHEHNA C WHBEPCHBIM
[aT4yMKOM YPOBHS € AnuHoN Hanpasnsower 500 mm n 6onee;

— 80 MM ans BapuaHTa UCMOMHEHNst C MHBEPCHbIM AAaTYUMKOM YPOBHS C ANMMHON Ha-
npasnstowern 500 mm 1 Gonee.

Mpu akcnnyatauun npeobpas3oBaTens BenuMYMHA HWXKHEN HEU3MepsieMon 30Hbl
MOXeT BbITb yBENUYEHa NepeMeLLLEHNEM BBEPX HUXKHETO OrpaHMYMTENSs Xo4a nonnaeka.

1.2.4 BepxHun npegen namepeHunin ypoeHs He onpegensercs no oopmyne, MM:

He = d0 + L(LH) — Ahg — hy + d1,
rae L, LH — gnuHa Hanpaensowen npeobpasoBartens, Mu;

Ahg — BENNYMHA BEPXHEN HEN3MEPSEMOWN 30HbI, MM;

hy — BbICOTa nonnaBka ypoBHS, MM.

BennunHa BepxHen HemamepsieMon 30Hbl Ahg onpenensieT NnonoXeHue BEPXHEro
orpaHMuMTENst xoga nonnaeka (CM. pucyHok 1). lMpu Bbinycke M3 npousBoacTsa Mo
YMOMN4YaHUo OHa YCTaHaBMMBAETCS PaBHOW MUHMManbHO BO3MOXHOMY 3HAYEHMIO Ahgmin:

— 20 MM O OCHOBHOrO BapuaHTa WUCMOMHEHWUs U BapuaHTa WUCMOMHEHUA B ABYX
obonoykax C HeperynupyembiM naHueBbiM YCTPOMCTBOM  KpenneHusa wu  ans
TPaHCNOPTHOrO BapuaHTa MCMOSIHEHMS C ANWHOW Hanpaenswowen o 500 mm;

— (20 + 1) MM Ons OCHOBHOrO BapuaHTa MCMOMHEHUSI U BapuaHTa UCMONHEHUsS B
OBYX o0onoykax C HeperynupyembiM pe3b0OBbIM YCTPOWCTBOM KpPENMeHusl, C OJIMHOWN
pesbobl ;

— (100 + hy) MM ANt OCHOBHOrO BapmaHTa UCMOMHEHUs 1 BapuaHTa UCMOSNHEeHNS B
AByx obonoykax ¢ perynupyemMbiM yCTPOWCTBOM KPenneHus BbICOTON hy (CM. npunoxeHve
B);

— 80 MM gns TpaHCNOPTHOrO BapuaHTa WMCMOSIHEHUS C OSIMHOW HanpasnswoLlen
500 MM 1 Gonee;

— 20 MM Anst MHBEPCHOTO BapyaHTa UCMOSTHEHNS.
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Mpw 3akase npeobpasoBaTens BenMymHa BEPXHEN HEU3MePSIEMON 30HbI Ahg MOXET
OblTb yBEnuUYeHa C Lenbl0 YMEHblLUeHWs ero CTOMMOCTW. [nsi 9TOro B €ro YCrioBHOM
o60o3HaYeHUM  HeobXoAUMO  yKasaTb  CKOPPEKTUPOBAHHYI  BENUYMHY  BepxHen
HeunsmepsieMoli 30Hb! h, onpeaensiemyto no opmyne, MM:

h = Ahg + hy.

Mpwn JKCnyaTauum npeo6pasoBaTenﬂ BENUYMHA BEPXHEN HEU3MEPSEMOW 30HbI
MOXeT ObITb yBennyeHa nepemMelieHmemMm BH1U3 BEPXHEro orpaHn4nTend xoga nonnaska.

Kopnyc

HI r%TpaBnmomaﬂ

YCTpONCTBO KpenneHns

Ahs
hyx

BepxHuii orpaHnymtens
T T xoa nonnaska

MonnaBok YPOBHSA

e

YpoBEHb XUAKOCTU

LH
\

hy

HWwxHU orpaHnunTens
T XxopAa nonnaska

N

I'Ipmmeanme - ﬂ,l'lﬂ BapnaHToB  UCMONMHEHUA KOHCTPYKUMA Kopnyca, ychOI;ICTBa KpennexHna, nonnaska,
OFpaHI/NMTeJ'Ieﬁ X0[a nonnaeka MOXeT OTNn4aTbCA OT I'IpeACTaBJ'IeHHOﬁ Ha PUCYHKe.

PucyHok 1

1.2.5 MNMpepgensl gonyckaemMon OCHOBHOW MOrpeLHoCT! U3MEPEHU YPOBHA AOns
BapuaHTOB UCMOMHEHUS paBHbl: + 5, + 10 MMm.

1.2.6 Bapnaums nokasaHun MW3MEpPEeHMn YPOBHA He [MpeBblllaeT npeaenos
[ornycKkaeMon OCHOBHOW NOrPELUHOCTM.

1.2.7 MNMpepensl gonyckaemMon SOMNOSIHUTENBHOM MOrpeLlHOCTN U3MEPEHUA YPOBHS,
06yCrnoBNEHHON M3MEHEHMEM TemnepaTypbl cpefbl B AuanasoHe paboymx Temnepartyp
npeobpasoBaTtenei, paBHbl Npeaenam 4onyckaeMo OCHOBHOWM MOrpeLLIHOCTH.

1.2.8 IamepeHne TemnepaTypbl KOHTPOMMPYEMOW cpedbl OCYyLIEeCTBNSEeTCs B
ananasoHe oT MuHyc 50 go 100 °C (mo 3aka3dy Avanas3oH WU3MEPEHUN MOXeT ObiTb
pacwumpeHn go 125 °C).
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1.2.9 Npepensbl gonyckaemoi abConTHOW NOrPELLHOCTA U3MEPEHUIA TeMMepaTypbl
paBHbI:

—+ 0,5 °C B guana3soHe TemnepaTyp ot muHyc 40 go 105 °C;

—+1°C B gmnanasoHe TemnepaTyp OT muHyc 50 o muHyc 40 °C mn ot 105 po
125 °C.

1.2.10 MapameTpbl KOHTPONUpPyemown cpeabi:

— [aBneHue He Gonee 2,5 MlMNa (KOHKpPETHOE 3HA4YeHWE OaBREHUs onpeaensieTca
BapuaHTOM MCMOMHEHUS, TUMOM UCMONb3yEMbIX YCTPONCTBA KPEMNIEHUS 1 NOMNaBKOB).

— Temnepatypa ot muHyc 50 go 100 °C (mpu ycnoBuwm OTCYTCTBUS 3amMep3aHus
KOHTpONUpyeMoWn cpeapl).

MpumeyaHue — lNo 3aka3dy MOXET NOCTaBNATLCA NpeobpasoBaTenb Ha TemnepaTtypy
cpeabl oo 125 °C.

— [InotHoctb oT 500 po 1500 kr/m® (KOHKpPETHOE 3Ha4yeHune MIOTHOCTK
onpeaenseTcs TUMNOM UCMONb3yeMOoro nonnaska).

1.2.11 Mo cTeneHn 3awmTbl OT NPOHWKHOBEHMWSA MbifK, NMOCTOPOHHMX TEN W BOAbI
npeobpasoBaTens cooTBeTcTBYET rpynne |IP66 no FTOCT 14254.

1.2.12Tl0 yCTOMYMBOCTM K MEXaHWYECKUM BO3OEWUCTBUAM BCE BapuaHThbl
MCMNONMHeHUsa npeobpasoBaTens, KPOME TPaHCMOPTHOrO, COOTBETCTBYIOT MCMONHeHMo N1
no FOCT 12997, FOCT P 52931. TpaHcnopTHLIA BapuaHT UCMONHEHMs NpeobpasoBaTtens
BblAEPXXMBAET BO3OEWCTBUE MEXaHUYeCKUX BHELIHUX BO3OENCTBYIOWMX (OaKTOpPOB MO
FOCT 30631 gns rpynnbl MexaHu4eckoro ncrnonHeHns M30.

1.2.13 HopmanbHoe dyHKUMOHMpOBaHWe npeobpasoBaTens obecneunBaeTcs npu
ANvHe NuHuM nutaHusa-ceasu (npotokon CEHC), He 6onee — 1500 m.

1.2.14 O6bmeH nHdopmaumen npeobpasosaTens ¢ Apyrumu npubopamu BegeTcs no
npotokony CEHC. [ns BapuaHTa ncrnonHeHns Modbus obmeH nHdbopmaumen ¢ apyrumm
npnbopammn Bo3MOXeH Takke no npotokony Modbus (peanusauma RTU).

1.2.15 MNuTtaHne npeobpa3oBaTenen OCyLLECTBNAETCA HaMpsiKeHNeM NOCTOSHHOrO
TOKa B AMana3oHe:

— 0T 6 oo 50 B gnsa BapmaHTta ncnonHexnmnss Modbus;

— 0T 4 go 15 B gns octanbHbIX BApMaHTOB UCMOSTHEHUS.

1.2.16 MNoTpebnsemasn npeobpasoBaTenieMm MOLHOCTb HE MPEBbLILIAET:

— 400 mBT gnsa BapuaHTa ucnonHennss Modbus;

— 50 MBT s ocTanbHbIX BapyaHTOB UCTMOSTHEHUS.

1.2.17 NsonAumsa  anekTpuyeckux uenewn npeobpasoBatens mexgy Luensmu u
KOprycoMm, a Takke Ans BapuaHTa ucnonHeHns Modbus mexay uensmmn nHtepdenca RS-
485 n ocTanbHbIMM LENsSMU BblAepXMBaeT NpM HOPMalbHbIX YCIOBUSX OKpYXatoLlewn
cpedbl B TeYeHUMe OAHOW MWHYTbl AEWCTBME CUHYCOMAANbHOrO HanpsiKeHWs 4acToTon
(50 £ 5) 'y ¢ HoMMHanNbHbIM 3HayeHem 500 B.

1.2.18 ConpoTuBreHe Mn30naumMm Mexagy SMneKTPUHEeCcKMMU LensMu U KOprycom
npeobpasoBaTensl, a Takke Ana BapuaHTa wucnonHennss Modbus wmexagy uensmm
nHTepdenca RS-485 n octanbHbIMK LENsS MU HE MEHEE:

— 20 MOwm npu HOpMarnbHbIX YCIOBUSIX OKpY>KatoLLen cpeabl;

—5 MOM npu BepxHeM 3Ha4YeHM paboyen TemnepaTypbl OKpYXKatoLLen cpefbl;

— 1 MOM npu BepxHeM 3Ha4YeHUM OTHOCUTENBHOM BNAXXHOCTU pabounx ycrnoBui.

1.2.19 MNpeobpa3oBatent COOTBETCTBYET MO 3MEKTPOMArHUTHON COBMECTUMOCTU
TpeboBaHuaM TexHuyeckoro pernameHta TamoxeHHoro cot3a TP TC 020/2011.
TpeboBaHusa Mo BuAam BO3AENCTBUI U MOMEXO3IMUCCUMU NpuBeaAeHbl B Tabnuue 1.
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Tabnuua 1

1.2.18.

Havnwme- Bug nomexu YpoBeHb UcnbITaTensHOro CraHpapTt Kputepun
HOBaHue BO3aeNncTBMA / Hopma KayecTBa
nopta nomMexoammnccum dyHKUMO-
HUPOBaHWSA
MopTt OnekTpo- KoHTakTHbIN pa3psag FOCT B
Kopnyca cratnyeckme +4 kB 30804.4.2
paspanpl BosayLwiHbIv pa3psa
+ 8 kB
PapgvoyactoTHOE 10 B/m B nonoce 4yactoT [OCT A
anekTpomarHutHoe | 80 — 1000 MI'y (Mckntoyas
none pagvoBeLLaTenbHbIe
ananasoHbl 87 — 108,174 —
230 n 470 —-790 Ml'y, roe
Hanps»KEHHOCTb
3NEKTPUYECKoro nong
O0IKHA ObITb 3 B/M)
Momexoamunccusi 40 pb (1 mkB/m) B nonoce rocT -
(vHpycTpraneHble yactoT 30 — 230 Mlu; 30804.6.4;
pagvonomexw) 47 nb (1 mkB/m) B nonoce roCcT
yacToT 230 — 1000 MIy, 30805.16.2.3
(kBa3nnMKoBOE 3HaYeHue;
n3mepuTenbHoe
paccTtosiHue 10 m)
MopThbl HaHocekyHaHble +1«B rocTt B
3MeKTpo- UMMynbCHbIE 30804.4.4
nutaHua nomexm
1 noptbl | MuKpoceKyHOHble +1kB FOCTP B
BBOAA- UMMYNbCHbIE (no cxeme «npoBofg — 51317.4.5
BblBOAA | nomexu 6onbLuoi 3eMnsa»)
3HEprum
KoHaykTnBHbIE 10 B B nomnoce yactot FOCTP A
nomexwu, 0,15 — 80 MI'y (ncknoyas 51317.4.6
HaBeOEeHHble paguoBeLLaTenbHbIN
pagmoYacToTHbIMK avanasoH 47 — 68 MIu,
3MNeKTPOMarHUTHbLIM rae HanpshkeHune
1 nonsiMu UcnbITaTeNbLHOro cUrHana
JOMKHO 6bITb 3 B)

1.2.20 CpegHaa HapaboTka Ha OTKa3 C y4eTOM TEeXHUYECKOro OOCnyXMBaHus,
pernameHTMpyemMoro AaHHbIM PYKOBOACTBOM MO Kcnnyataumm, He meHee 100000 u.

CpepHas HapaboTka Ha OTKa3 YyCTaHaBNMBAaEeTCA AN YCIOBUM U PEXMMOB B

cootBeTcTBUM € 1.1.4,1.2.10, 1.

1.2.21 HasHa4eHHbIN cpo

2.12,1.2.13,1.2.15.

K cnyx6bl 15 net.

1.2.22 Macca npeobpasoBarens He 6onee 25 kr.

Kputeprem oTkasa siBnsieTcs HecooTBeTcTBue TpeboBaHusm 1.2.5 — 1.2.9, 1.2.16 —
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1.3 KomnnekTHOCTb

1.3.1 KomnnekT noctaBku npeobpasoBaTens npueeaéH B Tabnuue 2.

Tabnuua 2
HanveHoBaHue Kon-Bo MpumeyvaHune
[Mpeobpa3oBaTenb MarHUTHbIN NOMMABKOBbIN 1 wr. B cooTBeTCTBMM C 3aKka3om,
MMM-118E perynmpyemoe yCTpoONCTBO
KpenneHust Npyu nocTaBke
MOXeT 6bITb YCTAHOBNEHO Ha
npeobpasoBartens unm
NnocTaBnATbCA OTAENbHO
Mpeobpa3oBaTenb MarHUTHbINA NOMABKOBLIN 1 aka.
MMM-118E. Macnopt
KoMnneKkT MOHTaXHbIX YacTen 1wvnn 2 B cooTtBeTcTBUMM C 1.4.3
KoMmns.
MpeobGpa3oBaTenb MarHUTHbINA NOMABKOBLIN 1 aka. Ha napTtuio
[MMIM-118E. PykoBoAcTBO MO 3KcnnyaTauum npeobpasoBaTenen,
nocTaBnsieMyto B OOVH agpec,
1 JOMOMNHUTENBHO — MO
TpeboBaHUI0 3aKasynka
1.4 CocTaB

1.4.1 MNpeobpasoBaTtenb (CM. pUCYHOK 1) COCTOMT M3 KOpryca, COEAWHEHHOro C
HanpaensLLEN, HA KOTOPOW YCTaHaBNMBAKOTCA: YCTPONCTBO KPEMNIEHUS, NMOMNMaBOK YPOBHSI
1 orpaHu4MTEnun Xoaa nonnaeka.

BapuaHTbl ucnonHeHusi npeobpasoBartenei oTnNMyaTCs:

— KOHCTPYKLMEN Kopnyca;

— TUMOM YCTPONCTBA KPENneHus;

— OJNIMHOWM HanpaenswlLen, BEepXHEN HemsMepsemMow 30HOW W PacCTOAHMEM OT
YCTPOWCTBA KpenneHus Ao Kopnyca;

— BapMaHTOM MCMOMHEHWS AaTyuKa ypOBHS;

— KONMYECTBOM TOYEK N3MEPEHNst TeMmnepaTypbl;

— KOHCTPYKLMEN Nonnaeka ypoBHS;

— Hanunynem Bbixoga ¢ npotokonom Modbus (ncnonHenne Modbus).

1.4.2 BapuaHTbl UCMONHEHNS Kopryca npeobpa3oBaTensi NpMBEAEHbI HA PUCYHKE 2.

Kopnyc nmeeTt CbEMHyI0 KpbILKY 1, oAMH Unu ABa kabenbHbix BBOAA 2 U BHELUHUN
3aXnm 3asemnexus 3.

MpumeyaHne — BapuaHTbl ucnonHeHuWss C AByMA kabenbHbIMW  BBOAAMMU
npefHasHayeHbl Ans CKBO3HOrO coeguHeHus npeobpasoBaTtenen u Opyrvx YCTPOWCTB B
TNVHUIO NUTaHUA-CBA3N 0e3 NPUMEHEHUS AONONHUTENbHBIX KOMMYTALUMOHHbIX KOpobok. Ho
OTCYTCTBME  KOMMYTAUMOHHOW  KOPOOKM  OenaeT  HEBO3MOXHbIM  [arnbHewnLlyto
3KCnnyaTauMilo BO B3pbIBOOMACHOW 30HE OCTamnbHbIX YCTPOWCTB MNpU [AEMOHTaxe
npeobpasoBaTtens Ans NPOBEAEHUS TEXHUHECKOTO 0OCNYXMBAHWSA UMM PEMOHTA.

Kopnyc no ymonyaHuio M3rotaBnuBaeTcs NMUTbEM M3 antoMuHMEBOro cnnasa AK74
(AN9), nokpbIBaeTCA OKUCHBIM (DTOPWUAHBIM 3MEKTPONPOBOAHBIM MOKPLITUEM U KPACKOW.
Ons  BapwaHTa wucnonHennss koprnyca HX, «kopnyc wum3rotaBnuBaetca 13
KOPPO3NOHHOCTOMKMX cTanen 12X18HITJ, 12X18H10T.

1.4.3 Kopnyc n3rotaenunaeTcs ¢ kabenbHbiMM BBoAaMu D12 n D18 (cMm.pucyHok 3).
KabernbHble BBOALI KPENSATCSA K KOPMYCY C NOMOLLBI0 pe3bb0oBbIX COeANHEHU

10
CEHC.421411.001-90P3



S 21 3
= &=
IS IS
N N
g % > >
(=] [}
R N IS R S
8 =
I I
w“é' w“g
775 max 230 max
a) 6)
1 — KpbILWKA; 2 — KabenbHbIN BBO; 3 — BHELLHWA 3aWM 33a3eMIEHMS.

PucyHok 2 — BapuaHTbl UICNONHeEHUs kopnyca:
a) ¢ ogHMM KabenbHbIM BBOAOM; 6) ¢ ABYMS KabenbHbIMU BBOAAMM.

1 - KonbUO yNNOTHUTENbHOE; 2 — BTYMKa HaXuMHas; 3 — BTynka pesbboBas; 4 — sarmyuwka; 5 — BTynka pe3bbosas
YKM; 6 — kpenéxHbin anemeHT YKM; 7 — BTynku YKBK; 8 — BTynka pessbosas YKBKI; 9 — kombLo ynnoTHUTENbHOE
YKBKT; 10 — waiiba YKBKT .

PucyHok 3 — QnemeHTbl kabenbHbIX BBOAOB:
a) kabenbHbll BBOA, BapuvaHT MO yMonuyaHutio; 6) kabenbHbli BBOO C YCTPOWCTBOM
kpenneHuss metannopykasa (YKM); B) kabenbHbli BBOO C YCTPOWCTBOM KpeEMMEHWs
O6poHnpoBaHHoro kabenst (YKBK); r) kabenbHbli BBOO C TrEPMETU3NPOBAHHbLIM
YCTPOWCTBOM KpenneHuss GpoHupoBaHHoro kabensi (YKBKI); g) kabenbHbii BBOA C
YCTPOWCTBOM Kpennenus Tpyobl (YKT).
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KabenbHble BBoabl D12 n D18, narotaBnuBaemMsle no ymonyaHuioo, (CM. pUcyHok 3,
a) cofepxaTr KOMbLO YNNOTHUTENbHOE 1, BTYNKY HaXMMHyl0 2, BTYnKy pe3bboByto 3,
3arnyLky 4.

Kaxabii kabenbHbIi BBOA, KOMMIEKTYETCA TPEMS KOMNbLaMWU YNAOTHUTENbHBIMMU.
OpHo KombUO ycTaHaBnuBaeTcs B kabenbHbIi BBOA, OBa ApPYruX NpUKNaabliBatOTCS.
Kaxpoe konbLo MMeeT CBOM Ananas3oH AMameTpoB AOMYLLEHHBLIX K BBOAY B HUX Kabenew.
OTOT AManasoH yKa3blBaeTCsa Ha TOPLEBON NOBEPXHOCTH KOMbLa.

KabenbHbii  BBOA D12 KOMMnekTyeTcs  Konbuamy  YNNOTHUTENbHbIMU,
npefHasHa4YeHHbIMU Ans YNnoTHEHUSA Kabensa Kpyrnoro ceveHus C HapyXHbiM uaMeTpom
ot 5 go 8 mm, ot 8 0o 10 mm n ot 10 o 12 mm. KaGenbHbii BBOA D18  kKomnnekTyeTtcs
KOMbL @MW YNMOTHUTENbHLIMW, NPEeAHA3HAYEHHbIMU AN YNIOTHEHUs Kabensi Kpyrnoro
CceyveHus C HapyXXHbiM agnameTpom oT 12 0o 14 mm, ot 14 4o 16 mm 1 oT 16 go 18 MMm.

MpumeyaHve — [na BapuaHTOB ucnonHeHus kabenbHoro BeBoga YKBK, YKBKI
BblLLIeyKa3aHHble pa3mMepbl OTHOCATCS K AuameTpy kabens 6e3 6poHu.

Mo 3akasdy MOryT usrotaBnvMBaTbCs BapuaHTbl UCMOMHEHUA KabenbHbIX BBOAOB C
YCTPOWCTBOM  KpenneHnus  metannopykasa (YKM), C yCTpoWCTBOM  KpenneHus
6poHupoBaHHoro kabens (YKBK), ¢ repmeTtusMpoBaHHbIM YCTPOWNCTBOM KpenseHus
H6poHupoBaHHoro kabens (YKBKI) u yctponcteom kpennenus Tpyobl (YKT).

BapuaHTbl ucnonHeHuss kabenbHbIX BBOAOB C  YCTPOWCTBOM  KPEMIEHUS
MeTannopykaBa cofepxaT BTYNKy pe3bboByto 5 ¢ pe3bboi noa KpenéxHbll aneMeHT 6, B
KOTOpOM cpuKcupyeTcs MeTannopykas (CM. pucyHok 3, 6). KabenbHbii BBog D12 nmeet
BapuaHTbl ucnonHeHns YKM10, YKM12, YKM15 n YKM20 ans kpenneHus metannopykasa
C BHyTpeHHuM guameTtpom 10, 12, 15 n 20 mm cooTtBeTcTBeHHO. KabenbHbin BBOA D18
umeeT BapuaHTbl ucrnonHeHns YKM20 v YKM25 gns kpenneHus metannopykasa C
BHYTPEHHUM AnameTpom 20 n 25 MM COOTBETCTBEHHO.

BapuaHTtbl mcnonHeHnns  kabemnbHbIX BBOAOB C  YCTPOWCTBOM  KPEMnneHus
H6poHupoBaHHOro kabensi cogepat BTYnku 7 (CM. pucyHok 3, B). ®ukcaumsa 6poHn kabens
OCYLLUECTBNSIETCA MeXAy BTynkamuM 7 Npu HaBopadvMBaHWM BTYNkM pe3bboBon 3.
KabenbHbii BBOA D12 wmeetr BapuaHT wucnonHenns YKBK16 pgnsa  kpenneHus
6poHUpOBaHHOro kabens ¢ HapyXHbiM AnameTpom Ao 16 mm. KabenbHein BBog D18 nmeet
BapuaHT ucnonHenns YKBK21 gna kpenneHus GpoHMpOBaHHOrO kabemns C HapyXHbIM
anameTtpom o 21 mm. Bapuantel YKBK o6ecneuvBaloTr HagexHoe anekTpuyeckoe
coeauHeHne 6poHn kabens ¢ kopnycom npeobpasoBaTens.

BapuaHTbl ncnonHeHus kabenbHbIX BBOOOB C repMETU3NPOBaHHBLIM YCTPONCTBOM
KpenneHust GpoHMpoBaHHOro kabensi (CM. pUCyHOK 3, T) coaepxat BTYnKu 7 Anst ovkcauum
6poHu kabens Npu HaBopa4YMBaHUK BTYNKM pe3bO0BOM 8, a Takke KOMbLO YNIOTHATENBHOE
9, wanby 10 u BTYnKy pesbboByto 3 Ans repmeTusauum no obonoudke kabens. [aHHbI
BapuaHT kabenbHOro BBoAa KOMMIEKTYEeTCS ABYMsI KOMNbLAMW YNNoTHUTENbHbIMKM 9. OgHO
KOMbLIO yCTaHaBnuBaeTcs B KabenbHbIN BBOA, Apyroe npuknagbiBaeTcs. Kaxaoe konbuo
MMeeT CBOW [ManasoH [AOMyCTUMbIX HapyXHbIX AMaMeTpoB MOHTMpyemoro kabens.
KabenbHbii BBOg D12 wumeer BapuaHT wucnonHenwnss YKBKI16 pans  kpennewws
OpOoHMpPOBaHHOTO kabens ¢ guameTpom no 6poHe Jo 16 MM 1 HapyxHbIM AnameTpom oT 10
no 15 mm unm ot 14 go 19 mm. KaGenbHbii BBog D18 vMeeT BapuaHT UCMOSHEHUSA
YKBKI21 ansa kpenneHust 6poHnpoBaHHoro kabens ¢ guameTpom no 6poHe 4o 21 MM 1
HapyXHblM AuvameTtpom oT 15 go 20 mm unu ot 19 go 24 mm. BapuaHtel YKBKI
obecneymBalOT HaOEXHOe 3neKTpuyeckoe coeanHeHne OpoHu kabenss ¢ Koprnycom
npeobpasoBartens.

BapuaHTbl mcnonHeHus kabenbHbIX BBOAOB C YCTPOWCTBOM KpemnmneHus Tpyobl
copepXaT BTYNKy pe3bboByld 5 C BHyTpeHHew pe3bbon nog kpenneHuwe Tpybbl (CM.
pucyHok 3, A). KabenbHbii BBog D12 nmeeT BapuaHT ucnonHenunsa YKT1/2 ans kpennexus

12
CEHC.421411.001-90P3



TpyObl Cc HapyxHon pe3bboit G 1/2. KabenbHbit BBOg D18 MMeeT BapuaHT MCMOMHEHUS
YKT3/4 ons kpenneHus Tpybbl ¢ HapyxHon pe3bboit G 3/4.

MeTtannuyeckve anemeHTbl kabenbHOro BBoAa AnsA npeobpasosaTtenen ¢ KOpnycom
13 antoMUHMEBbLIX CNNaBoB (CM. 1.4.2 — NCNOMHEHNE NO YMOMNYaHUI0) N3roTaBnmMBaloTCs 13
ctanu 20, NOKPbITON ranbBaHNYEeCKUM UUHKOM, 13 ctanen 12X18H10T, 14X17H2 vnn ns
cnnaea JIC59-1 c HMKENeBbIM XMMUYECKMM TMOKPbLITUEM, @ AN npeobpasoBaTenein c
KOpNycoM U3 Hepxasetowwmx ctanen (cM. 1.4.2 — ncnonHenne HXX) nsrotaesnueatorcs u3
ctanen 12X18H10T, 14X17H2.

1.4.4 YcTponcTBO KpenneHuss npeobpasosatens Ha pesepByape MoxeT ObiTb
dnaHueBbIM, pe3bboBbiM 1 ¢ naTpybkoM. Kpome TOro yCTponcTBO KpenneHus MoxeT bbiTb
HeperynupyembiM 1 perynmpyembim.

Heperynupyemoe yCTPOMCTBO KpenmneHus XECTKO (MKCMpyeTCs Ha Kopnyce,
Hanpasnswowen npeobpasosBatens CcBapHbIM coedunHeHnem. Perynvpyemoe nossonset
N3MEHATb NOMOXeHWe YCTPONCTBA KPensieHns Ha HanpaBnstoLLen.

YCTPOMCTBO KpEnmneHnss Mo YMOMYaHuio uarotaBnuBaetca wu3 cranu 09M2C,
MOKPbLITON rarbBaHNYECKUM LMHKOM, KPackow, a Ans BapuaHTOB UCMOSNTHEHUS YCTPOWCTBA
kpennenns HX — u3 ctann 12X18H10T.

MoppobHoe onucaHne OCHOBHLIX TUMOB YCTPOMCTB KpenneHus npeobpasosaTtenei
npuBeaeHo B Npunoxexun B.

1.4.5 MNpeobpasoBaTteny MOryT MW3rotaBnMBaTbCA C ANVHOW Hampaensiowen B
cooTBeTCcTBUM C 1.2.2 (CM. pUCYHOK 4).

PucyHok 4

OnuHa Hanpaensawowen — 3TO0 paccTosHMe OT  TOPLEeBOM  MOBEPXHOCTU
HanpaBnAwLWEN A0 YNIOTHATENbHOW MOBEPXHOCTM (hrnaHua unu pesbO0BOro wtylepa B
cnyyae Heperynumpyemoro ycTpoucTBa kpennenus (L) wnu [o TOpUEBON MOBEPXHOCTM
Koprnyca B cryyae perynvpyemoro ycTpomuctsa kpennenus (LH). [nuHa HanpasnswoLlen
npu 3akase ykasblBaeTcs B yCIOBHOM 0603HayYeHun npeobpasosarens.

B cnyyae, ecnn HeT HeobGXOAMMOCTM W3MepPSiTb YpPOBEHb MO BCEW AnuHe
HanpasnsoLwen, To AN YMeHbLUEHUS CTOMMOCTM npeobpasoBaTens LenecoobpasHo npu
3akase ykasblBaTb B YCNOBHOM o0OOo3HayeHun npeobpasoBaTenst CKOPpPeKTMPOBaHHOE
3HaveHne BepxHen HenamepsieMow 30Hb! h (CM. pUCyHOK 4).

MuHMManbHO BO3MOXXHOE CKOPPEKTUPOBAHHOE 3HAYeHUe BEepXHen HensmepsieMow
30HbI hmin ONpegenseTca no opmyne, Mm:

hmin = ARgmin + hy;
roe Ahamin — MWUHUMalbHOE 3HavyeHune BerHeIZ HeM3Mep$|eM017| 30HbI, onpependemoe
BapWaHTOM VCMOSHeHNs npeobpasosaTens (cM. 1.2.4), MM;
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hy — BbICOTa nonnaeka ypoBHs (CM. NpuroxeHune ), mm.

CkoppeKTUpoBaHHOE 3Ha4YeHne BEpXHEN HensMepseMon 30Hbl h He ykasblBaeTcs B
ycnoBHoOM o0603HayeHnn npeobpasoBaTens, €Ccnm OHO He MpeBbIlaeT MWHUMAanbHO
BO3MOXHOTO 3HAa4YeHUs Nin.

Ona  uckmioYeHns BO3LENCTBMS  MOBBILEHHOW TemnepaTtypbl Ha  MOAynb
3MEKTPOHHLIN B BapuaHTax UCMofHeHus npeobpasoBaTens ¢ pacluMpeHHbIM Auana3oHoM
Temnepatyp cpedbl (4o 125 °C), yCcTPONCTBO KpenneHns yCTaHaBnMBaeTCA Ha HEKOTOPOM
paccTosiHMKM OT Kopryca.

Ona  BapuaHTOB  WUCMOSHEHUS
npeobpasoBaTenss C HeperynupyembiMm
YCTPOMCTBOM KpEenseHus 9TO paccTosiHue
yKasblBaeTcs B ero YCNOBHOM T ——
0603HaveHun kak ht (cm. pucyHok 5). Mo
YMOM4YaHUiO 3HayeHWe paccTosiHus  ht

MeXay KOpnycom (HWXHel TopLeBoWn = =
NOBEPXHOCTLIO) " YyCTPOWCTBOM

KpenneHuns (mo YMNOTHUTENBHOMN A ‘
nosepxHoctn) pasHo 150 wmm. Ecnn ] @
HeobxoAMMO Apyroe paccTosiHue, TO OHO

yKasblBaeTcs B 0603HaueHNn PucyHok 5

npeobpasoBaTens B MM.

[na BapuaHTOB ucnofiHeHusi npeobpasoBatens C perynupyembiM YCTPONCTBOM
KpenneHus AnvHa Hanpaenaowen LH 1 CKOppekTUpoBaHHas BenuuMHa BepxHeun
HenmsMmepsieMon 30HbI h ykasbiBaeTca C y4yéTtom Tpebyemoro oTcTyna YycTpoicTea
KpenneHusi ot koprnyca (CM. PUCYHOK 4).

1.4.6 NpeobpasoBatenb UMeeT creaywwme BapuaHTbl WCMNOMHEHMA AaTynka
YPOBHS:

a) OcHoBHOW BapuaHT (vcnonHeHve no ymonyaHuilo, CM. pPUCYHOK 1).
M3rotaBnueaetca ¢ anuHon Hanpasnswowen ot 100 go 6000 mm co BcemMu Tunamu
YCTPOWCTB KpenneHus. VimeeT HmxkHIOW Heusmepsemyro 30Hy Ah, He meHee 20 mm,
BEPXHIOIO Ahg HEe MeHee:

— 20 MM Ans BapvaHTa UCMOMHEHNs C HeperynupyemMbiM riaHueBbIM yCTPONCTBOM
KpenneHus;

— (20 + I) Mmm ana BapvaHTa WCMOMHEHUS C HeperynupyembiM pe3bboBbIM
YCTPOWCTBOM KpEnneHusi, ¢ AnnHoM pe3bbel |;

— (100 + hy) MM gns BapuaHTa MCMOMHEHWUS C perynupyembliM YCTPONCTBOM
KPEernneHns BbICOTON hyy.

0) BapuaHT ncnonHeHuss B AByX 000noykax
(ncnonHenve W, cMm. pucyHkm 1,  6).
M3rotaBnmBaeTca C OfVHOW Hanpaensioowen oT
100 po 6000 MM co BcemMu TunNamm YCTPOWCTB
KpenneHus. ImeeT Takue e HenamepsieMble 30Hbl
Ahy, Ahg, K&Kk OCHOBHOW BapuaHT MCMOJHEHNS.

[aHHbIN BapuaHT MUCMONHEeHMS1 OTNMYaeTcs
OT OCHOBHOTO TEM, 4YTO MOAYMb 3NEKTPOHHbIA
MMeeT [JOMOSNTHUTENbHY0 O00O0NMOoYKY U MOXeT

BbIHUMATbCA u3 OCHOBHOMN 060M04KM

npeobpasosaTens 6e3 pasrepmeTu3auum

pesepByapa AnA MNPOBEPKN MWW 3aMeHbl (CM. PUCyHOK 6
pUCYHOK 6).
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B) TpaHCNOPTHbIN BapuaHT (McrnonHeHue Tr, cM. pucyHok 7). W3rotaBnuBaeTcsa €
AnvHon Hanpaenstowen ot 100 go 3000 MM 1 TOMbKO C naHUEBLIMU HEPEryNMpyeMbIMA
YyCTPOMCTBaMU KpenneHus. Vimeet HUXHIO Heunsmepsiemyto 30Hy Ah, He meHee 20 MM,
BepxHol0 Ahg He MeHee 20 MM npu anuHe Hanpasnsowe Ao 500 MM 1 He meHee 80 MM
npv anvHe Hanpaenstower 500 mm n 6onee.

Kopnyc

YCTpONCTBO KpenneHns

| Brynka BT60

Ahs = 80 Mm o
e i BepxHuii orpaHuunTenb

Xo4a nonnaBka

MonnaBok ypoBHSA

r/\1/—

ypOBeHb Xngkoctun

hy

Hanpasnsiowasn

Ahu =20 MM ] .
- HwXHWI orpaHnynTens

Xo4a nonnaeka

o
=

MpumeyaHue — [ns  BapuaHTOB  WCMIOMHEHUS KOHCTPYKUMS Kopnyca, YCTPOWCTBA KpemmeHus, nonnaeka,
orpaHu4MTENe X0/a MoNsiaska MOXET OTIMYATLCS OT NPEACTABNEHHON HA PUCYHKE.

PucyHok 7

lMpeobpasoBaTeny  TPaHCMOPTHOrO  BapuaHTa  WUCMOMHEHWs  C  AJIMHON
Hanpasnawowen 500 mm 1 6onee UMEKT KOHCTPYKTUBHYH BTYNKy BT60, nosbiwatoLlyto
yAapo- n BUbponpoYHOCTb CBAPHOIrO COEAMHEHUS HanpaBnswoLLen ¢ dnaHuem.

TpaHCNOpTHLIVM BapuaHT MOXET M3roTaBnmMBaTbCHA B ABYX 000Mnoykax (MCMonHeHne
TrW, cMm. pucyHku 6 u 7) ¢ gnmHon Hanpasnsowen ot 100 go 2000 mm.

r) BapyvaHT MCNoNHeHNs ¢ MHBEPCHBLIM AATYMKOM YPOBHs (ncnonHeHue INV, cm. pu-
CcyHok 8). NaroTtaBnuBaeTca c AnuHon Hanpasnstowen ot 100 go 2500 MM 1 TOMbKO C
naHUeBbIMU  HEPErynupyemMmbiMyW  YCTpOCTBaMM  kpennenusi. MmeeT  HWXHIOK0
Henamepsiemyto 30Hy Ah, He meHee 20 MM npu AnvHe Hanpaensowe 4o 500 MM 1 He me-
Hee 80 MM npu AnuHe Hanpaensowen 500 mm 1 6onee, BepxHiol Ahg He meHee 20 MM.

[aHHbIN BapuaHT UCNOSHEHWS ABMSIETCS MHBEPCHBLIM MO OTHOLLEHMIO K OCHOBHOMY,
npegHasHayeH [Ans KpenneHuss Ha HWKHeW cTeHke pe3epByapa. [lpeobpasoBartenb
MHBEPCHOTO BapuaHTa WCMONHEHWs € AnvHOW Hanpaenswoowen 500 mm 1 Bonee nmeet
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KOHCTPYKTUBHYIO BTYNKy BT60, ycunusatoLLylo cBapHOe cOoefuHeHWe HanpaBnswowen ¢
dnaHuem.

Ahs= 20 mm BepxHuit orpaHnumnTens
Xoaa nonsiaBka

1 MonnasBok ypoBHs

— YpOBEHb XNAKOCTU

hy

d1

HanpaBnstouwas

HwxHun orpaHnymntens
Ahw = 80 Mm Xxoaa nonnaska

— Brynka BT60

"/_|_, YCTpoWCTBO KpenneHus
T
AN \ Kopnyc

do

MpumeyaHue — [ns  BapuaHTOB  WCMIOMHEHUS KOHCTPYKUMS Kopryca, YCTPOWCTBA KpemmeHus, nonmnaeka,
orpaHu4MTENei Xofia Nonsaska MOXET OTNMYATLCS OT NPE/CTABNEHHON HA PUCYHKE.

PucyHok 8

1.4.7 MNpeobpasoBatene MOXeT WMeTb [0 BOCbMW AATYMKOB U3MEpEeHUs
Temnepatypbl (Mo ymonyaxuio 1).

1.4.8 Bbibop nonnaBka OnNpedensieTcs  XapakKTepUCTUKaMU  KOHTPONMpPyeMom
cpenpl: TemnepaTtypou, AaBrneHneM, NIOTHOCTbI, XMMUYECKON akTUBHOCTLIO. [logpobHoe
onncaHune nonnaskoB Npeobpas3oBaTens NpUBeAeHO B NPUoxeHuu I

[ns TemnepaTtypbl KOHTpONMpyemou cpeapl, npesbiwatowen 100 °C, npumeHsoTca
nonnaeku n3 ctanun mapku 12X18H10T.

1.5 YcTpoicTeo u paboTa

1.5.1 YcTpoMCTBO BapuaHTOB WCMOMHEHUs npeobpasoBaTens npubnNManTenbLHO
OLVHaKOBOE, MO3TOMY Jariee OnUCbIBAeTCs YCTPOMCTBO OCHOBHOMO BapuMaHTa UCTONHEHUS
(no ymonyaHmio), a Takke npy HEOOXOAMMOCTM OMNUCLIBAKOTCA OTNMYNS OPYrMX BapuaHToOB
MCMOSTHEHMS.

Kopnyc 1 npeobGpa3oBaTtens C KpblwKoW 2, kabenbHbiMM BBOgaMM 3 M
Hanpaenswuwen 4 obpasylT B3pbIBOHENPOHMLAeMylo obono4vky npeobpasoBaTens (CM.
pucyHok 9). Ha HanpaBsnsitoLlel ycTaHaBnNmMBatoTCs YCTPOMUCTBO KpenneHust 5, nonnasBok 6
1 orpaHM4MTEenM xo4a nonnaeka 7.
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A

KpbIWKA NO3. 2 He nokasaHa

-EEEl 10
\\\ & 9

\ -

A BapuaHm Modbus
KpbIWKQ NO3. 2 HE NOKA30HA

0
g
A BapuaHm W
KPbiLUKA NO3. 2 He NOKa3aHa
=[1]

% =0 = 9

75

76 0

1 - kopmyc; 2 — kpbllwka; 3 — kaberbHbI BBOL; 4 — HanmpaBnAwLLas; 5 — yCTPOACTBO KpenneHus; 6 — monnasok; 7 —
OrpaHMuMTENb XOoda MOMMaBka; 8 — BHELUHWIA 3aXUM 3a3eMneHusi; 9 — MOLyNb 3NEKTPOHHbIA; 10 — BHYTPEHHUA 3aXuM
3a3emnenus; 11 — Bnok gatumkos; 12 — nnata obpaboTku curanos; 13 — nnata BxoaHas; 14 — BuHT; 15 — waiiba; 16 —
Laiiba NpyxuHHas.

PucyHok 9
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O6onoyka Ha kopnyce MMeeT HapyXHbIA 3aXUM 3a3eMrneHns 8. BHyTpu obonouku
pacrnonaraetcsi MOAyfb 3MEKTPOHHbIN 9 C 3aXMMaMu KNEMMHbIMW ONS1 MOAKMOYEHNS
BHELUHUX Lienen 1 BHYTPEHHWUI 3axxum 3aszemMneHuns 10.

Mopaynb 3neKTpOHHbIN, cocToUT M3 Bnoka gatunkoB 11, nnatel 06paboTkn AaHHbIX
12 v nnatbl BXogHoM 13. Briok 4aTYMKOB pacrnosfioXeH BHYTPU HanpasnsaoLwen u CoaepxuT
MarHUTO4YBCTBUTENbHbIA 3MEMEHT (FepKOHO-PE3NCTOPHYH INMHEWKY) W WHTEerpanbHble
Jatyukm Temnepatypbl. [1nata o6paboTkm AaHHbIX U NnaTa BXOAHas yCTaHOBMNEHbI BHYTpU
Kopnyca npeobpasoBaTens.

Moaynb anekTpoHHbIV BapnaHTa ncnonHeHns W nmeeT AOMNONHUTENbHY0 000MoYKy
M MOXeT BblHUMAaTbCA M3 OCHOBHOWM 060noYku npeobpasosatend. Moaynb 3neKTPOHHbIN
BapuaHTa ucnonHeHna W KpenuTcs B kopnyce npeobpasoBaTtens ¢ NOMOLLbH BUHTOB 14,
wawb 15 1 NpyXnHHbIX Wanb 16.

1.5.2 lNpeobpasoBaTtens paboTaeT cneaylwmMm obpasom. bnok gatunkoB moayns
3MNEeKTPOHHOro hopMMpyeT CUrHanbl, COOTBETCTBYIOLLME YPOBHIO U TEMMEpaType KOHTPO-
nupyemon cpefbl, a nnata o6paboTku AaHHbIX M Nnata BXogHAs MOAYNSA SMeKTPOHHOro
npeobpa3syloT curHansl 6r1oka 4aTYMKOB B BbIXOAHbIE CUrHanbl npeobpasoBaTens.

1.5.3 N3amepeHne ypoBHS oOcCyLlecTBNseTCcs cnegylowmm obpasom. [lonnasok
YPOBHSI C MarHMTOM CKOMb3WUT MO HanpaensioLlWen, BHYTPU KOTOPOW pPaCrofoXeH
MarHUTO4YBCTBUTENbHbIA 3reMeHT (TEpPKOHO-PE3UCTOpHas NuHelrka) Oroka OaTyMKoB, U
3aHMMaeT Ha HanpasrfslowWweln MOMoXeHNe, COOTBETCTBYIOLLEE YPOBHIO XKMAKOCTU.
[drnana3oH nepemeLleHns nornnaBka OrpPaHUYMBAETCA OrpaHUYMTENSMWU Xo4a MonsaBka.
MarHuT nonnaBka, BO3AENCTBYS Ha repKOHbl, CO34aET B repKOHO-PE3UCTOPHON IUHENKe
curHan, COOTBETCTBYHOLUMIA MOMOXEHWUIO MOMNMaBka, T.€. COOTBETCTBYHOLUMA YPOBHIO
XUOKOCTMU.

Aatuunk Tem- 'g
nepaTypbl Ne8

e

Aatuvk Tem-
nepaTypbl Ne3 P

OaTuuk Tem- %
==

_nepaTypbl Ne2
Aatuuk Tem- q

nepaTtypbl Ne8 1

hts

hts

T Aatuunk Tem-
nepatypbl Nel

ht2

Aatuvk Tem-
nepatypbl Ne3

OaTunk Tem-
nepaTtypbl Ne2 =T

hts

OaTtunk Tem-
nepaTypbl Nel P

hts

PucyHok 10
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1.5.4 N3amepeHne TemnepaTypbl OCYLLIECTBMSIETCA C MOMOLLLIO MHTErpanbHbIX
[aT4yvKoB TemnepaTtypbl 6roka [aTyvMkoB, paBHOMEPHO pacnpefeneHHblX B npegenax
JvanasoHa wu3MepeHu YypoBHs. Cxema pacrnonoXeHus [aTynkoB TemnepaTypbl
npvBefeHa Ha pucyHkax: 10,a — Ans BCeX BapuMaHTOB WCMOJTHEHWUS!, KDOME MHBEPCHOTO,
10,6 — Ans MHBEPCHOrO BapuaHTa UCNONHEHWS.

TouHble 3Ha4YeHUs BbICOT YCTAHOBKM AATYMKOB TemrepaTypbl 3anucaHbl B NaMsit
npeobpasoBaTens 1 ykasaHbl B €ro nacropTe.

1.5.5 Kpome n3mepeHuin ypoBHS 1 TemnepaTypbl npeobpasoBaTenb OCyLEeCTBNSET
pacyéT cpefHen TeMnepaTtypbl XUAKOCTU, NAIOTHOCTU, OO6BbEMA N Macehl.

PacuéT cpegHeln TemnepaTyphbl XXUOKOCTH t° OCYLLLECTBMAETCA NO AaHHbIM JATYNKOB
TemnepaTtypbl, PACMONOXEHHbIX HUXKE YPOBHSI XUAKOCTU.

PacueTtbl nnotHocTn, 06bEMa, maccel HedTu, HedpTenpoaykToB 1 CYI npoBoasiTca
B COOTBETCTBUM C AaHHbIMU, MPUBEAEHHBIMU B CTaHAapTax:

—T'OCT 8.587 Macca HedTn n HedbTenpoaykToB. MeToanku (METOAbI) USMEPEHNI;

— TOCT 28656 Tlasbl yrneBooopoAdHblE CXWXKEHHble. PacuyeTHbll mMeToq
onpegeneHns NANOTHOCTU 1 AaBNEHUS HACbILLEHHbIX MapoB.

1.5.6 MNpeobpasoBaTento MOXHO 3adaTb ABa cnocoba pacyéra NNoTHOCTU.

MepBbIi cnocob npegHasHayeH AnNs pacdéta MMAOTHOCTU MPOM3BOSIbHOM XWOKON
cpegpl. [py 3TOM NMOTHOCTb >KMAKOCTU pacCcUuTbiBAaeTCs [ONA  TeKylewn cpenHen
TemnepaTtypbl N0 3afaHHbIM, BBEAEHHBLIM B NaMsiTb Npeobpa3oBaTens AaHHbIM: UCXOAHOW
NnoTHOCTM ro, Temnepatype to, COOTBETCTBYIOLIEN WUCXOOHOW MMOTHOCTW, U
KO3 purUneHTy 06 BLEMHOrO pacLUMpeHmns Xnakoctu Lo.

VicxogHble OaHHble Ons pacyéta nroTHOCTM ro, to, Lo Moryt BBOOUTBCA Mpu
3KcnfyaTtauum B COOTBETCTBMM C MACMOPTHbIMM AAHHLIMU MPOAYKTA MMM pe3ynbTaTamu
KOHTPOJbHbIX M3MepeHuin. Ecnun ncxogHele 4aHHbIE HEN3BECTHbI, TO OHU MOTYT ObiTb B3SIThbI
13 CNpaBOYHON NUTEpPaTyphI.

Btopoi cnocob6 npumeHsieTcs AN ONpeAeneHvst NIOTHOCTU  CXKMDKEHHbIX
yrnesogopofHbix raszos (CYI), coctosAwmux n3 nponaHa n bytaHa. PacuyeT ocyliecTBnsieTcst
B cooTBeTcTBMM ¢ TOCT 28656. MNMpeobpasoBaTenb paccuntbiBaeT nnotHoctb CYI ans
TeKylleln cpegHen TemnepaTtypbl MO 3a4aHHOMY KOMMOHEHTHOMY COCTaBYy: MacCOBOW Jone
nponaHa Pr n maccoBon gone dytaHa Pb.

Bbibop cnocoba pacuéta NMOTHOCTK onpepensieTcs HacTpovkammu
npeobpasoBaTens B cooTBeTcTBUM ¢ [0.7 nnn E.5.

1.5.7 NpeobpasoBaTtento MOXHO 3a4aTh ABa cnocoba onpeaeneHus oobeéma.

MepBbIi cnoco®, Havbonee TO4YHbIA, NpefHasHayYeH Ans onpegeneHuss obvéma
XWUOKOCTM B pe3epByapax Npou3BosibHON reomeTpudeckon dopmel. MNpu gaHHOM cnocobe
npeobpasoBaTtenb paccuuTbiBaeT 06bEM AN M3MEPEHHOTO YPOBHS MO rpagyvpoBOYHOMN
Tabnuue pesepByapa, T.e. Tabnuue COOTBETCTBUS MeXdy YPOBHEM U OOBLEMOM.
pagyvpoBoyHast Tabnvua BBOAMTCA B NaMsiTb NpeobpasoBaTtens npu ero N3rotToBreHnn
WIK NpY SKCnnyaTaumm ¢ NCNonb30oBaHMEM nporpammbl «pagynpoBkay.

BToport cnoco6 npepHasHadyeH Ans onpegeneHvss obbémMa  KMOKOCTM B
pesepByapax C MpPOCTbIMW reomeTpuyeckummn dopmamu. [llpyu  gaHHOM  cnocobe
npeobpasoBaTtenb paccynTbiBAeT OOBLEM XUOKOCTM MO Matematudeckum copmynam,
COOTBETCTBYIOLUUM CreayoLWmMM Tunam pe3epByapos:

— BepTuKarnbHble pes3epByapbl, T.e. pe3epByapbl C HEU3MEHHOW MO BbICOTE
nnowaabio NonepeyHoro ceyeHnst (MMEerT NMHENHYI0 3aBUCMMOCTbL OObEMa XMOKOCTU OT
YPOBHS XXMOKOCTW);

— TOPW3OHTanbHble UUNMHOPUYECKUE pe3epByapbl C MMOCKAMW OHULAMW, T.e.
pesepByapbl B )OpMe ropyu3oHTarbHO Nexallero LunmHapa ¢ niockMMmn QHULLaMMY;

— rOpPU3OHTarnbHbIE UWMMHOPWUYECKNE pe3epByapbl C AMNUMTUYECKMMU OHULLAMMU,
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T.e. pe3epByapbl B (QOpMe FOPU3OHTANbHO nexallero uunuHapa C annaMnTUHecKUMmu
OHVLLamMK, Npy 3TOM BbICOTa AHWL, NPUHUMAaETCHa paBHOMN Va AnameTpa pesepByapa.

1.5.8 Onpepenexnve Macchl BbIMOMHAETCS npeobpa3oBaTernem nytemM YMHOXEHUs!
06BbEMA Ha BbIYUCIIEHHYIO NITOTHOCTb.

Mpn onpepeneHny NAOTHOCTM MO WUCXOAHbLIM OAHHLIM: MCXOAHOW MAOTHOCTU ro,
TemnepaTtype to, COOTBETCTBYIOLLEN MCXOOHOW MIOTHOCTU, U KO3 MUNEHTY 0O BEMHOIO
paclmpeHnst xuakoctn Lo, macca >xugkoctu G onpegensieTcs Kak npom3seneHne obbéma
U 1 NNOTHOCTWN I

G=U-r
Mpu BbluMcneHnn nnotHoctv CYI no KOMMOHEHTHOMY coctaBy Macca G
onpegenseTcsa kak cymMMa Macc xuakon G_ n naposoin asbl G

G=G_+G".

Mpu aTom macca xungkon cdasbl G_ onpegensietTcst kak nponseegeHve obbéma U u

NIOTHOCTM T

G =U-r,
a macca naposow dasbl G” onpegenseTcs Kak NponsBeAeHve NNoTHOCTU napoBou ¢asbl U
pasHocTM 06bEMa pe3epByapa 1 06bEMA KUAKOCTU.

MpumeyaHue — MNMnoTHocTb napoBon ¢asbl CYIT paccumTbiBaeTCs NO TemnepaType
naposoW dasbl t~ 1 KoMnoHeHTHOMY cocTaBy CYT, HO He BbIBOAMTCS Ha OToDpaxeHue.

1.5.9 Npeobpa3oBatens npegHa3HadyeH pAns  paboTel B COCTaBe CUCTEMBI
nameputensHon «CEHC» wnu pgpyron cuctembl aBToMaTvM3aumMu MNpPOM3BOACTBEHHbIX
obbekToB, noaaepxuBatowern npotokon CEHC. Haubonee nonHas wHdopmauus o
B3aumMoaencTBumn nNpmbopoB 1 coctaBe cucTeMbl nameputensHon «CEHC» npuBepeHa B
PYKOBOACTBE MO 3KCMryaTaumMm CUCTEMBI.

MpeobpasoBaTens nmeeT ABa pexuma paboTbl: namepeHnn n amynaumu. MNocne
nopgayv nuTaHus npeobpasoBaTenb HAaXOAUTCHA B PEXUME U3MEPEHUn. Pexvum namepeHni
SAIBNSIETCA OCHOBHbIM pexvmom paboTel. B pgaHHOM pexume npeobpasoBaTenb
nepuoanyeckn OCYLLECTBNSET W3MEPEHUE, BbIYUCIIEHME MNApPaMETPOB KOHTPONMPYEMOMN
cpenpl, hopMupyeT 1 NnepesaéT B NMMHUIO CBA3U BaNT COCTOSIHUS.

B 6aiTe coctosiHusi npeobpasoBaTtens nepefaéT MHopmaumio No 3agaHHbIM Mpu
€ro HacTpOWKe KOHTPONMMpyeMblM COObITUAM  (QOCTUIMM  UNW  HEeT  napamMeTpbl
KOHTPONUPYEMOWN CpeAbl 3aAaHHbIX MPU HACTPONKE MOPOroBbIX 3HAYEHWN).

BanT coctosHua npeobpasoBaTens MUCMONb3yeTcs OPYyrMMU  YyCTPOWCTBaMMU:
ornokamy KOMMyTauuu, nuTaHus-kommyTaumm Tuna BK, BIK, cBeToBbIMK, 3BYKOBbLIMU
curHanusatopamu tuna BC, MHorokaHanbHeiMy curHanmsatopamu tuna MC-K, BC-K u agp.,
KOoTOopble NOo GaWTy COCTOSIHUSl, B COOTBETCTBMM C COOCTBEHHbIMU HAaCTPOMKaMMU,
OCYLLUECTBNSIOT KOMMYTaLUUO Lenel WCMOMHUTENbHBLIX YCTPOWCTB, BKIOYEHUE UNN
BbIKMOYEHNE CBETOBOW W/UNW 3BYKOBOW CUrHanu3aLuum.

M3amepeHHble, BbIYUCMEHHbIE 3HAYEHWsI MapameTpPoOB KOHTPONMUPYEMOW XMOKOCTU
nepegalTca npeobpa3oBatenemM B JMHWIO CBA3M MO  3anpocy oT npubopos,
OCYLLECTBIIAIOLLNX oTobpaxeHue, o6paboTky WHopMaLnmn: MHOrOKaHanbHbIX
curHanmaatopoB Tuna MC-K, BC-K, koMnbloTepoB C COOTBETCTBYIOLIMM MNPOrpaMMHbIM
obecneveHnem u ap.

Pexum amynsaumMm oTnnyaeTcs OT pexuma W3MEepeHust Tem, YTO MPOUCXOoauT
OoCTaHOBKa npolecca usMepeHuin. B gaHHoM pexume npeobpasoBaTento MOXHO 3aaaTb
3Ha4YeHUss U3MepsieMbIX MNapamMeTpoB, KoTopble OyayT nepefaBaTbCA B JIMHUIO Kak
n3MmepeHHble. Mo 3TMM 3afaHHbIM 3Ha4YeHUsIM GyaeT OCyLLEeCTBNATLCA pacyET ocTarbHbIX
napameTpoB, hopmunpoBaTbca 6anT coctosHus. 3agasasi npeobpas3oBaTento pasnuyHbie
3HayYeHUs MapaMeTpoB, MOXHO WCMOMNb30BaTb [AaHHbI pEexXuMm AN MPOBEPKU
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paboTocnocobHocTH CUCTEMbI aBTOMAaTMKM, T.e. OCYLLEeCTBNSATh npoBepKy
paboTtocrnocobHocTn  (cpabaTbiBaHWsl)  UCMOMHUTENbHLIX — YCTPOWCTB,  BKIHOYEHUSI
CUrHanm3aumMn npu OOCTWMKEHUWM 3adaHHbIX MOPOroBbIX 3HAYEHU napameTpoB. Takke
peXMM 3SMyMAUMM  MOXHO WCMONb30BaTb ANA  MPOBEPKM MNPaBUITbHOCTM  pacyeTa
npeobpasoBartenem o6bema, Macchbl, NIIOTHOCTHU.

MpeobpasoBaTenb nopaepXuBaeT npoueaypy HacTpPOWMKM MO yrnpaBnsloLLnM
curHanam npmbopoBs: MHOrokaHarnbHbIX curHanuaatopos Tuna MC-K, BC-K, komnbioTepos ¢
COOTBETCTBYHOLLUMM MporpaMMHbIM obecneveHnem 1 npumeHeHnem agantepa JINH-RS232
unn  JIMH-USB. T[lpn HacTponke npeobpasoBaTenb OCYLIECTBNSET onpeneneHue,
nepegadvy, NnpueM n coxpaHeHne napameTpoB HaCTPOMKW.

BapuaHt  wncnonHeHuss  npeobpasoBatens  Modbus =~ gONOMHUTENBHO K
BbIXOAHOMY curHany Ha 6ase npotokona CEHC vmeeT BbIXOAHOW curHan ¢ UHTepdencom
RS-485 ¢ npoTtokoniom Modbus RTU. OToT BapuaHT UCMOSTHEHNST MOXET NMPUMEHATLCS Kak
B cucTeMax aBTomaTtusauuu, noggepxwusatomx npotokon CEHC, tak u B cucrtemax,
umetowmx uHtepdpenc RS-485 n noppepxmBatowmx npotokon Modbus ¢ copmaTtom
naketa RTU. O6meH nHpopmaLumen B JaHHOM BapuaHTe OCYLLEeCTBMSETCA B COOTBETCTBUN
¢ pokymeHTamu: «Modbus application protocol specification», «Modbus over Serial Line
Specification & Implementation guide».

1.6 MapkupoBka

1.6.1 Npeobpa3oBaTtenb MMeET MapKNPOBKY, COAEpXKaLLyHo:

— 3aperncTpmMpoBaHHbI TOBAPHbLIN 3HAK N3rOTOBUTENS;

— HanMeHoBaHWe U3Oenus;

— 3aBOJCKOM HOMEp M3genus;

— cteneHb 3awmTbl no FOCT 14254;

— MapKMPOBKY B3pbIBO3aALLMTI;

— HaMMeHOBaHMEe opraHa Mo cepTudukaumm n Homep cepTudukata COOTBETCTBUA
TpeboBaHusm TP TC 012/2011 «O 6GesonacHoctu obopygoBaHus aAnst paboTbl BO
B3PbIBOOMNACHbLIX Cpeaax»;

— n3obpakeHne cneumanbHOro 3Haka B3pbiBob6e3onacHocTY;

— n3obpaxeHne eguHOro 3Haka oOpalleHnss NpoayKUMU Ha pbiHKE rOCy4apCTB-
uneHoB TaMOXEHHOro Col3a;

— rof BbINycka;

— 3Hak Ta 1 AManasoH TeMnepaTyp OKpyXKatoLlen cpeabl Npy Kcnnyataumu,

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

— npegynpexgatowyto Hagnucb « OTKPbIBATb, OTKITIOUMB MNTAHUNE! ».

1.7 YnakoBKa

1.7.1 Npeobpa3oBaTenb MNOCTaBMSETCA B [OEPEBSHHOW Tape npeanpusaTus-
M3roToBUTEnNS, obecneymBatoLLen 3awmTy npeobpasoBaTtens oT BHELLHNX
BO3ENCTBYIOLMX (PAKTOPOB BO BPEMSI TPAHCMNOPTUPOBKU U XpaHeHus. [nsa ucknioveHus
NnoBpeXaeHnn un3-3a nepemeleHni npeobpasoBaTtenb UKCUMpyeTca BHYTPU Tapbl
OepeBsHHbIMW MaHKaMK, MecTa KOHTakTa npeobpasoBaTtens C Tapon 3almwarTcd
BCMNEeHeHHbIM nonuatuneHom MIMA-MN. MonnaBok npeobpa3oBaTens 3alimLaeTCsi NIEHKON
BO3ayLHO-ny3blpyaTon MNBlM2-10-75, dukcupyeTcs Ha HanpaBnsaoLWen KIenkon NeHTon.

1.8 O6ecneyeHune B3pbIBO3aLLULLEHHOCTH

1.8.1 B3pbiBO3aLmMLLEHHOCTE Npeobpa3oBaTens B COOTBETCTBUM C MapKUPOBKOW
0/1Ex db [1IB T3 Ga/Gb of6ecneunBaeTcs npuMMEHeHWEM B3pbIBO3aLUTLI  BUAa
B3pbIBOHENpPOHMLaeMasi obonoyka «d» no FOCT IEC 60079-1 c pasgenutenbHbiM
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anemeHtoM no [OCT 31610.26 u BbINOMHEHWEM KOHCTPYKLUUW B COOTBETCTBUMMU C
TpebosaHuamu FOCT 31610.0.

1.8.2 AnekTpuyeckune uenu npeobpasoBartens 3aKnto4eHbl BO
B3pbIBOHENpPOHMLaemMyto obonouky no FOCT IEC 60079-1.

O6Gonoyka MMeeT BbICOKYHD CTeNneHb MEXaHWYECKOW MNPOYHOCTW, BbIAEPXMBAET
AaBneHune B3pbiBa M UCKIIOYaET nepeaady B3pbiBa B OKPYXKaloLLYO cpeay.

B3pbIBOoycTONYMBOCTE ODOOMOYKM MPOBEPSIETCS MPW U3rOTOBIIEHUW WCMbLITAHUAMMA
n36bITouHbIM gasneHuem 1,5 MlMa no FOCT IEC 60079-1.

B3pbiBOHENPOHML@eMOCTb 06004k obecnevmBaeTcs UCNOMHEHNEM AeTanen n ux
coeavHeHneMm ¢ cobnogeHmem napameTpoB B3pbiBo3alymTel no FOCT IEC 60079-1.

ConpsikeHua getanen, obecneumBaioLlLMX B3pbIBO3aWMTy Buaa «d», nokasaHbl Ha
yepTexe CpPeACTB B3pbiBO3aWMThl, 0603HayeHbl crnoBoM «B3pbiB» C  ykasaHuem
napameTpoB B3pbIBO3aLLUThI (CM. pUcyHOK 11).

Ha noBepxHocCTsAX, 0603Ha4YeHHbIX «B3pbiB», HE AonyckalTcs 3ab0UHBI, TPELLWHBI 1
apyrve pedekTtbl. B pe3bboBbIX COEAMHEHUSIX OOIMKHO ObiTb HE MeHee NSATU MONHbIX
HenoBpeXaeHHbIX BUTKOB B 3aLlenfeHNN.

KpenexHble pgetann  00OMoOYkM  MpegoxpaHeHbl OT  CaMOOTBUHYMBAHUA,
M3roTOBMNEHbI N3 KOPPO3MOHHOCTONKOWN CTanu Ui NMELOT aHTUKOPPO3MOHHOE NOKPbITHE.

Hetanun, usrotoBneHHble u3 crtanu mapok 20 n 09M2C, umelT ranbBaHWYecKoe
nokpblTre Li6.xp., getanu ns cnnasa AK74 (AJ19) nmetoT 3awmnTHOE XMMMYECKOe NOKpbIThe
XuM.okc.3., getanu n3 cnnaea J1IC59-1 nmetoT xummuyeckoe NokpbiTne Xvm.H6.7B.

Oetanu: kopnyc 1, Kpbilka 2, n3rotoBneHHole M3 cnnasa AK74 (AJ19), umetoT Ha
HapY)XHOW MOBEPXHOCTM  3aliMTHOE MOnMacMpHOe MOPOLLKOBOE MOKpbiTMe. [ns
npenoTBpalleHuss obpa3oBaHns 3apsifa CTaTUYECKOro 3fekTpudecTBa TOMWUHA AaHHOro
NOKPbITUS He NpeBbIWaeT 1 MMm.

1.8.3 Obonoyka uMeeT cCTeneHb 3aWuTbl OT BHELWHWX Bo3aencTBun IP66 no
FOCT 14254.

epmeTuyHOCTL 060NOYKM 0BGecnevmBaeTCs NPUMEHEHNEM YNINOTHUTENbHBIX KOneL|
13, a Takke repMeTUYHOCTbIO KabenbHbIX BBOAOB.

1.8.4 KabenbHble BBOAbl  BbINOSHEHbl B COOTBETCTBUM C TpeboaHusmn TOCT
31610.0, FOCT IEC 60079-1.

B3pbIBOHENPOHMLAEMOCTE U FEPMETUYHOCTb KabenbHbiX BBOAOB [OCTUraeTcs
obxatnem wusonsaumm kabenst KONbLOM YMNOTHUTENbHBIM, MaTepuan KOTOpOro CTOeK K
BO30EVCTBUIO OKPYXXaloLLEN CPpeAbl B YCIOBUSIX AKCMyaTaumu.

KaGenbHbii  BBOA D12  KOMMMEKTYyeTCs  KOMbUAMW  YNIOTHUTENBHBLIMY,
npefHasHa4YeHHbIMU Ans yNnoTHEHWS kabens Kpyrnoro cevyeHns ¢ HapyXHbIM AuaMeTpoM
oT 5008 mm, oT8 go 10 Mmm 1 ot 10 4o 12 MMm.

KabenbHbii  BBOg D18  KOMMMEKTyeTcs  KonbLamMu  YNSOTHUTENbHbLIMU,
npefHasHa4YeHHbIMU Anst YNNOTHEHUS kabens Kpyrnoro cevYeHnsi ¢ HapyXHbIM AuaMeTpoM
oT 12 no 14 mm, ot 14 0o 16 mm 1 oT 16 o 18 MMm.

[drnanasoH gnamMeTpoB AONyLLEHHbIX K BBOOY Kabenemn yka3blBaeTCd Ha TOpLEBOW
NOBEPXHOCTYU KOMbLa.

MpeobpasoBatenb [JOMKEH NPUMEHATbCS C  kabenbHbIMM  BBOAaMM 3aBofa-
M3roTOBUTENS UNW C ApyruMu KabernbHbIMM BBOAaMU, KOTOpble obecneumBaioT 3aluTy
BMAa B3pbIBOHENPOHULI@aemasi obornoyka «d», ypoBeHb B3pbiBo3awuThbl 1, nogrpynny 1B u
cTeneHb 3aWwmnTbl 060M04YKkK He Hke IP66 1 nmetoT pabounii TemnepaTypHbI AuanasoH He
meHee oT muHyc 50 go 60 °C.

Tabnuuka C MapKUMPOBKOW COAEPXKUT WHGOPMaUMOHHYL Haanuck: «Pesbba nop
kabernbHble BBOAbl M25x1,5».
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1.8.5 PasgenutensHbii anemeHT no MOCT 31610.26 obpasyeTca getanamu Ha-
npaensiowen 14, 15 n ycTponctBom kpenneHuss 12. B npeobGpasoBaTtene oTcyTCTBYHOT
NCKPSLLNE KOHTaKTbI.

PaspgenutenbHbin anemeHT obecneyvBaert:

— NpefoTBpaLLeHne pacnpocTpaHeHNs B3PbIBOONACHOW ra3oBon cpefbl 13 30Hb! 0 1
BO3HWUKHOBEHMS B3PbIBOOMACHOW cpedbl B NpuneratoLen 3oHe 1;

— NpegoTBpaLlleHne pacnpocTpaHeHust nnameHu B 3oHy 0 B cnyvae BocnnaMeHeHus
B3pbIBOONACHON ra3oBoW cpedbl B npuneratoLlen 3oHe 1;

— AocTaTo4HOe repMeTUYHoe coeanHeHne npeobpasoBaTens u pesepsyapa (IP67).

1.8.6 Y nonnaekoB mnpeobpasoBaTens, coaepXawux HemeTannuyeckme 4acTw,
MakcumanbHas nnowanb MpoekuMn HemeTannuyeckorm yactn He npesblwaeTt 2500 MM?
(ons npepoTBpalweHns obpa3oBaHus 3apsAa CTaTUYEecKoro anekTpudectsa). OuameTtp
HemeTannMyeckom Yactu nonnaska He 6onee 48 MM, BbicoTa He 6onee 50 Mm.

1.8.7 Npeobpa3oBatenb WMEET HapYXHbI WU BHYTPEHHUWA 32XUM 3a3eMIIeHUS.
BHYTpEHHMIA 3aKUM 3a3eMIeHns pacnorioXeH BHYTPW Kopryca npeobpasoBaTtens psaoM ¢
OPYTYMN 32>KMMaMK 1151 NOAKIIOYEHUS BHELLHUX Lienen.

1.8.8 MakcumanbHas TemnepaTypa HapyXHOW noBepxHOCTM npeobpasoBartens
COOTBETCTBYET TEMMepaTypHoMy knaccy T3.

1.8.9 Ha kopnyce npeobpasoBaTens umeeTtcs Tabnvyka ¢ MapKMpOBKOW COrnacHo
1.6.1. Tabnuuka cogepxut npegynpexaatowyo Hagnucek: «OTKPbIBATb, OTKJTHOYMB
MATAHUE!».

2 ICNONNb3OBAHME NO HA3SHAYEHUIO
2.1 Yka3aHue mep 6e3onacHoOCTH

2.1.1 Mo cnocoby 3almTbl YenoBeka OT NOpaXkeHWUs 3MEeKTPUYECKUM TOKOM Mpeob-
pasoBaTenb oTHocuTcA Kk knaccy | no FTOCT 12.2.007.0.

2.1.2 lNpeobpa3oBaTenn MOryT YyCTaHaBNMBAaTbCA BO B3PbIBOOMACHBIX 30HAX
NOMELLEHNA U HapyXHbIX ycTaHoBok cornacHo FOCT IEC 60079-14, TOCT 31610.26,
pernamMeHTUpYLLMX NPUMEHeHNe 3neKTpoobopyaoBaHNs BO B3PbIBOOMACHbIX YCMOBUSAX.

2.1.3 MoHTax, akcnnyaTauui, TEXHUYECKOe OOCNnyXuBaHMe U PeMOHT npeobpaso-
BaTens npovsBOAMTb B CTporom cootBeTcTBuM c Tpebosanmamu FOCT IEC 60079-14,
FOCT IEC 60079-17, TOCT 31610.19, a Takke APYrnx OEWCTBYIOLUMX HOPMAaTMBHbIX
[OKYMEHTOB, pernameHTUpYLLMX TpeboBaHus no obecneveHunto
noxxapoB3pbiBO6E30NacHOCTU, TEXHWKKM Ge3onacHocTu, akorormyeckon HesonacHoctu, no
YCTPOWCTBY W 3KCNIyaTauum aneKTpoyCcTaHOBOK.

2.1.4K MoHTaxy, Hanagke, 9KcnnyaTaumu, TeXHUYecKoMy OOBCnyXvBaHuiO U
PEMOHTY AOMycKaloTcA nuua, M3yumBlUME HacTosiee PYKOBOACTBO MO 3KCMyaTauuu,
nepeymcrnieHHble B 2.1.3 JOKYMEHTbI 1 MpoLUeALIne COOTBETCTBYHOLLMI MHCTPYKTAX.

2.1.5 MoHTax, [fgemoHTax npeobpasoBaTenenn nNpou3BOAMTE  TOMbKO  MNpu
OTKITIOYEHHOM MUTaHUM 1 OTCYTCTBMU AaBMNEHUS B pe3epByape.

2.2 3KkcnnyaTauMOHHbIE OrPaHUYeHuns

2.2.1ns ofecrneyeHns KOPPEKTHOrO W3MEpPeHUs  YPOBHA U Temneparypbl
napameTpbl KOHTPONMMPYEMOW cpefbl OOMKHbI HaxoAWTbCA B npedenax, ykasaHHbIX B
1.2.10.

2.2.2 He ponyckaeTcs ucnonb3oBaHWe npeobpasoBaTens Npu OaBneHuu cpensbl,
npeBbILIAOLLEM [OMyCcKaeMoe [aBfieHVe, onpeaensieMoe WCMosib3yeMbiM MOMaBkoM U
YCTPOWCTBOM KpEmnmeHus.
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2.2.3 He ponyckaeTcsi ucnonb3oBaHve npeobpasoBaTensi B cpefax, arpeCcCuBHbIX
Mo OTHOLLEHUIO K UCMONb3yeMbIM B NpeobpasoBaTene matepuanam, KOHTaKTUPYHOLWMM Co
cpenon.

MpumeyvaHus

1 Hanpaenstiowas npeobpasoBaTtens BbinonHeHa u3 ctanu 12X18H10T.

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

3 MaTtepwuansl getanemn ycTponcTea KpenneHns ykasaHbl B NpunoxeHunn B.

4 MaTepuansl nonnaeka yka3aHbl B npunoxexHun I

2.2.4He ponyckaetca  akcnnyaTauus npeobpasosatens npu BO3HUKHOBEHUN
YCnoBuIr A 3aMep3aHnst KOHTPONMpyemon cpefbl.

2.2.5He ponyckaeTtca ycTtaHoBKa npeobpas3oBatens B MecTax, rAe 9SMeMeHTbI
KOHCTpPYKUMM npeobpasoBaTtens (nonnasok, Hanpaenswowaa v ap.) 6yayt noaseprartbes
paspyLuaoLwmMM MexaHU4eckum BO34EeNCTBUAM.

2.2.6 He ponyckaetca wucnonb3oBaHue npeobpas3oBaTensa npu HECOOTBETCTBUU
NUTaKOLLEro Hanps>KeHUs.

2.2.7 He ponyckaeTca oakcnnyatauus npeobpasoBaTens C HECOOTBETCTBMEM
CpeacTB B3PbIBO3ALUTDI.

2.3 NogroToBka npeoGpaszoBaTens K UCNONb30BaHUIO

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

— OTCYTCTBME MEXaHU4YEeCKMX MOBPEXOEHU npeobpasoBaTens, COCTOSHUE
3aLUNTHBIX NAKOKPACOYHBIX U ranbBaHUYECKMX MOKPbITUN;

— KOMMIIEKTHOCTb NpeobpasoBaTtens cornacHo nacnopTy;

— OTCYTCTBUE OTCOEAMHALLMXCA unun cnabo 3akpenneHHbIX ANeMeHToB npeobpa-
3oBaTens;

— MapKMPOBKY B3pbIBO3aLLUThI, NPeaynpeavTenbHble Haanucy;

— Hanuyne CpPeacTB YNIOTHEHUS kKabenbHbIX BBOAOB W KPbILLKM.

2.3.2 MNepen yctaHoBkoW npeobpas3oBatens Heo6XoaAMMO NMPOBECTU MPOBEPKY €ro
paboTocnocobHOCTU.

[nsa npoeepkn paboTocnocobHocTn npeobpasoBaTenb HEO6X0ANMO NOAKMYNTL K
nprubopam, COBMECTHO C KOTOPbIMUW OH ByAeT aKcnnyaTnpoBaTbCs (CM. pUCYHOK 12).

rnMn-118
MMM-118 = (ucnonHeHve Modbus)
52 e
&5
KoHT. 3 = KoHT.
+ = EEL + |—
Z a0 K ncrounHuky
n = il % 5 n nuTaHus
- | —= E£S0 - 6..50B
L § g Data+/D0
- I o A ——
25 patasb1 K annapatype
¥ 5 B T c6opa maHHbIx
= o Common
c -
& 1
a) 6)

PucyHok 12 — CxeMa nogknoyeHus:
a) k cucteme ¢ npotokoniom CEHC; 6) k cucteme ¢ npotokonom Modbus
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3aTtem Heob6X0AMMO BbIMOMHUTL Criedyloline OeNCTBUS:

— lNMepeBecTn NpnbopbI B pexuM 0ToBpaeHUs M3MepSIeMOro YPOBHSI.

— lMpoBepuTb AnanasoH N3MepPEeHUIn YPOBHS, ANS Yero:

— NepeMecTuTb NONMaBoK YPOBHS BAOSb HAMPaBMSOLLEN B KpallHee HuKHee
nonoxeHue n ybeanTbCs, YTO MOKa3aHWS YPOBHA B KpPaMHEM HUXHEM MOSOXEHUU
nmonnaBka COOTBETCTBYOT C YYETOM MOrPELUHOCTW WU3MEPEHUA YKasaHHOMY B
nacnopTe HWXHeMy npeaeny n3MepeHun;

— nepemecTuTb MOMMaBOK YPOBHA BAOOMb Hanpasnsiowen B KpailHee
BepxHee nonoxeHve n ybeauTbCs, YTO MOKa3aHWS YPOBHA B KpawHEM BepxXHEM
MOMOXeHUn MonnaBka  COOTBETCTBYIOT C YYETOM MOrpPeLiHOCTU U3MEpPEHUN
yKasaHHOMY B MacnopTe BepxHeMy npeaeny u3aMepeHui.

— lNepesecTn Npnbopbl B pexum 0TobpaXeHWs n3mepseMon Temnepartypebl.

— lMpokoHTponMpoBaTb HaNMM4ne nokasaHuin U3MepsemMon TemnepaTypsbl.

MNpumevaHne — B crnyvae Gombluoi pas3HOCTM Temnepatyp Mexay YCroBUsAMU
XpaHeHns 1 paboyummn  ycrnoBusMmW, npeobpasoBaTenu nepeg  BKINIOYEHMEM
BblOEPXMBAKOTCA B Paboymx yCroBMAX HE MEHEE YeTbIpeX Yacos.

2.3.3MNpeobpasoBatens JomkeH ObiTb YCTAHOBNEH Ha pes3epByape CTPOro
BepTMKanbHO. BepTukanbHOCTL yCTaHOBKM AoMmkHa obecneynBaTbCs NocagovHbIM MECTOM,
NOArOTOBMIEHHBIM NOTpebuTenem.

MNpeobpasoBatene [OMKeH yCTaHaBnNMBaTbCA B MecTax, [4e 3fieMeHTHl
KOHCTPYKUMM npeobpasoBaTtens He OyayT noasepratbCA MeXaHUYeckMM BO3AEWCTBUSM,
BO3HUKalOLWMM B pesynbTate paboTel 06opyaoBaHWs, YCTAHOBINEHHOIO Ha pe3epByape
(noTokwm xxugkocTwn, rasa un ap.).

Mpun HanM4Mn MexaHU4ecKMx BO3AENCTBUN, NS YCUMEHNS KXECTKOCTU KOHCTPYKLUN,
LuenecoobpasHo ukcMpoBaTb CBODOAHBLIM KOHEL, Hanpaenswowen npeobpasoBaTens u
(vnn) npumeHsTe o6caaHyio Tpydy.

Mpumep ycTporcTBa cukcauum csobogHoro

KOHLIA HanpaBnsiolleil NpuBeAeH Ha pucyHke 13. s Mpeo6pasosaTens
dukenposaTe CBOBOAHLIN KOHEL, HanpabnsaioLLeil OrpaHuunTens
TaKkKe pEeKOMEeHAyeTcs Yy TPaHCMOpTHOrO Uy xona nonnaska
MHBEPCHOTO BapWaHToB UCMOMNHEeHs @l @2
npeobpasoBaTensi. |

S
B cnyyae yctaHOBKM nNpeoGpasoBaTtens B |

\
|
obcagHyto Tpyby, eé gavametrp [omkeH ObiTb ‘
[JOCTaToYHbIM Ons cBOGOAHOro Xoda rMonnaBka C |
Y4éTOM BO3MOXHOCTU OBecrneyYeHnss COOCHOCTU \
TPYObl M HaNPaBnsAOLWEeNn N BO3MOXHOIO CKOMMEHWs! N N

<
~

0

3arpsi3HeHU, NOCTOPOHHMX NPeAMETOB B MOMOCTM 425 | | ivo peaepsyapa
TpyGbl. [ns ycTpaHeHus BO3AylUHbIX NpoboK B

obcagHoit  Tpy6e  Heo6XoOMMO  BbIMOMHUTL PucyHok 13
oTeepcTuA.

Mpu MoHTaxe npeobpasoBaTens B pe3epByap MOXeT noTpeboBaTbCA U3MeHeHue
NoNoXeHns orpaHuuuTenen xopa nonnaska. Hanpumep, B criyyasx, Korga HWXKHURA
orpaHnynTens xoAa ynupaeTcs B YCTPOMCTBO (hmKkcauuun, Korga nomnnaBok, orpaHnynTenu
X0[a ynuparoTCcs B pacrosioXeHHble BHYTPU pesepByapa (Ha AHe, B rOpfioBUHE) ANEMEHThI
KOHCTPYKUMW pesepByapa. [MonoxeHne orpaHuuuTenen xoda nornaeka, yCTaHOBNEHHOE
npu BbiNycke npeobpa3oBaTenss C NPOW3BOACTBa, 0603HayaeTcs puckamu, KoTopble
HaHOCATCA Ha HanpasnsoWyl npeobpasoBaTens CHW3Y WU CBepxy orpaHwumtens. Ons
nepemMeLleHns  orpaHM4MTens xoda nonnaeka ocnabbTe ero 60NTOBbIE COEAUHEHMS,
nepemMecTuTe orpaHnimTens B Tpebyemoe MonoxeHne u BHOBb 3aTaHWTe 6onToBble
coeanHennss ¢ ycunvem (3 £ 0,2) H-m.
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BHUMAHMUE! lepemelieHne orpaHuMuuTenien xoga MOnNsaBKOB npuBeneT K
M3MEHEeHUI0 HeusMepsieMbIX 30H, KOTopble Mpu BbiNycke Mpeobpa3oBaTtens C
npou3BoACTBa yCTaHaBNMBAaKTCA MWHUMMaNbHbIMM B cooTBeTCcTBMM € 1.2.3, 1.2.4.
Mpu a3kcnnyatauMm npeobpa3oBaTens AonyckaeTcs TONbKO  yBenu4eHue
Heu3mMepsieMbIX 30H.

MpeobpasoBaTenb HeOGXOOAMMO YyCTaHaBnMBaTb Tak, YTOObI Mexay CcBOGOAHBLIM
KOHLIOM HanpaBnsloWen N HWKHEW, BEpXHEW CTEHKOW pesepByapa, B 3aBUMCMMOCTU OT
BapvaHTa wucnonHeHus npeobpasoBaTtensi, obpasoBancs 3as3op, WCKM4YawWwnn unrmd
Hanpasngwowen. N3rmb HanpaBnsaioLLen BO3MOXEH, ecrnu cBo6OAHbIN KOHeL, ynvpaeTcs B
CTEHKY pes3epByapa Wu3-3a W3MEHeHus pa3mepoB pesepByapa npuv W3MEHeHUU
TemnepaTypbl OKpy>KatoLLlen cpeaibl UMy NPU HaNoNHEHUN XUOKOCTbHO.

BbiweykasaHHbIN 3a30p JOMMKeH obecneynBaThCs:

— [ns BapuaHTOB WCMOJIHEHWS C HeperynmpyembiM YCTPOWCTBOM KpenneHus
BbIGOPOM COOTBETCTBYHOLLEN ANWHBI HAaNpaBnsoLLEen;

— ANsi BApUaHTOB UCMONHEHUS C perynnpyemMbiM yCTPONCTBOM KpenneHus BbIGopom
COOTBETCTBYIOLLErO NONOXEHNS YCTPONCTBA KPENnneHus.

Mpumeyanne — Ecnu npu 3akase npeobpasoBaTenda C HeperynupyembiM
YCTPOWCTBOM KpEeMmneHns ykasaHbl TONbKO pas3Mepbl pe3epsyapa, TO N0 yMOMYaHuo 3a3op
NpYHUMaeTCcs paBHbIM NPUGNN3NTENBLHO 20 MM.

Ons naMeHeHUs1 NOMOXEHUS PerynmpyemMoro YCTpPOWCTBa KpemnmneHus Heobxoanmo
ocnabutb 3aTskky OONTOB MNU  MPWKUMHOW  BTYMKW YCTPOWCTBA KpenmneHus (cwm.
npunoxexHne B), ycTaHOBUTb YCTPOWCTBO KPEMNEHUS B HYXHOE MOJIOXKEHWE W BHOBb
3aTAHYTb 60NTbI UMW MPUKUMHYIO BTYIIKY.

Mpn npumeHeHun perynvpyembix YCTPOWUCTB KpenneHns BO  usbexaHue
gedopMaunyM  HampaensloLWen,  3aTsKKy  KPEmneXHbIX  3NeMEeHTOB  YCTPOWMCTBA,
obecneymBaoWmMx  UKCaLMIO  HanpasBnswowen, Heobxooumo  OCyLecTBnATb  C
onpeneneHHelM ycunvem. KOHKpeTHble yKa3aHusi MO BeNuMYMHE YCUNUSE  3aTsHKKU
npvBeaeHbl B NpunoxexHun B.

Mpu ycTaHoBke npeobpasoBaTensi B pe3epByap Heob6XoaMMo onpeaenvTb, a 3aTeM
B cooTBeTcTBMM ¢ [1.6 unn E.4 BBECTn B namsaATb npeobpasoBaTtens BenMYMHy oTCTyna oT
OHa pesepsyapa dO.

MpumeyaHue — MNpu BbiNycke npeobpasoBaTens ¢ NPOM3BOACTBA BENMYUHA OTCTyNa
OT AHa pe3epByapa N0 yMONYaHWI0 yCTaHaBNMBAETCA PaBHOW HyIHO.

lMpeobpasoBaTenb OCYLLECTBNSET U3MEPEHNE OT HWXKHEW TOPLEBOW MOBEPXHOCTU
HanpaBnsWeNn ANsi BCEX BapUaHTOB WCMOMHEHWS, KPOME BapuaHTa C WMHBEPCHbLIM
0aTyMKOM YPOBHS, M OT YMNIOTHUTENbHOW MOBEPXHOCTU YCTPOWCTBA KpEenneHwus ans
BapuaHTa C MHBEPCHbIM aTYUKOM YPOBHSI.

PacctosiHne oT pgHa pe3epByapa [0 HWXHEN TOPUEBOW MOBEPXHOCTU
HanpaBnswLWwen (CM. pUCYHOK 1) nnm ynnoTHUTENbHOW MOBEPXHOCTU YCTPOMCTBA Kpenne-
HUS (CM. PUCYHOK 8) COOTBETCTBYET OTCTYMNy OT AHa pe3epByapa dO.

BenvunHa oTtcTyna MoXeT ObiTb Kak MOMOXWTENbHOW, KOrga BbllLeyKas3aHHble
NOBEPXHOCTM HAaxXOAATCH Bbille [Ha pesepByapa, Tak W OTpuLaTenbHOW, Koraa
BblLLIEyKa3aHHblEe MOBEPXHOCTN HAaXOAATCH HWXe OHa pesepByapa (CM. pUCyHOK 14).

Mocne onpeneneHnss oTcTyna OT [fOHa pe3epByapa HeoOXOAMMO YCTaHOBWUTH
npeobpasoBaTtenb Ha pe3epByap W 3aKpenuTb ero ¢ NOMOLLbIO YCTPOMUCTBA KpenneHust.

BHUMAHMUE! MNpu yctaHOBKe Npeobpa3oBaTtensi B pe3epByap He gonyckaeTcs
noaBepraTb NOMNJaBOK MeXaHU4YeCKUM BO3OeNCTBUSIM.

HenocpeactBeHHO nepes  ycTaHOBKOWM — npeobpas3oBatend Ha  pesepByap
HeobXxoaAMMO NpoBEPUTb 3aTsXKKy BONTOBLIX COEAMHEHWI OrpaHMYMTENEn xoaa Mnonnaeka
(XoMyTOB) M npu HEOOXOAMMOCTM MOATAHYTb MX C ycunmem (3 = 0,2) H-m. Takke
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HeobxoaUMO MpOBEPWUTb MpPaBUMBHOCTL YCTAHOBKWM MOMMaBka Ha HanpaensioLlei,
nonaBok AoSHKeH ObITb YCTAHOBMEH MAarHUTOM BBepX (CM. npunoxeHue I).

= op

L]
[lHo pesepsyapa
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= [

=

= —

flHo pe3epByapa

do

do

< LN

do>0 do<o0

PucyHok 14

Mpu mMoHTaxe npeobpa3oBaTens Ha pe3epByap MOXeET NoTpeboBaTbCA AEMOHTaX
nonnaeka c npeobpasoBaTens. Hanpumep, B cnydae, korga pesepByap OCHALUEH
OTBETHbLIM YCTPOWCTBOM KPEnneHus, BHYTPEHHUI AuameTp, YCIOBHbIA NPOXOA KOTOPOro
MeHbLLE AMameTpa nonnaska.

YcTaHoBKy npeobpa3oBaTtens B 3TOM Cryvae OCYLLEeCTBATh crieayowmum obpasom:

— OcnabbTe GONTOBbIE COEAMHEHWUs] OrpaHUuYMTENEen xoda NonnaBka, CHUMUTE C
HanpaBnsLWEN OrpaHUYMTENM U NOMMaBOK.

— YcTtaHoBuTe npeobpa3oBaTenb Ha pe3epByap C MOMOLLbIO YCTPOWNCTBA
KpenneHus.

— YcTaHoBUTE GnvKanLLMi K YCTPOMUCTBY KPEMIEHUS OrpaHnynTeNb Xo4a nonnaska
Ha MecCTo (Mexay puckamu Ha Hanpasnsiollen), 3ataHyB ero 60MToBble COeaAMHEHWS C
yeunvem (3 £ 0,2) H-m.

— YCcTaHoBUTE Ha HaMpaBnSALLYO NOMNMIaBoK.

BHUMAHMUE! MonnaBok AomkeH ObiTb YCTaHOBNIEH MarHATOM BBepX (CM.
npunoxexHue IN).

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

2.3.4Mocne yctaHoBkM npeobpa3oBaTensi B pe3epByap HeEOOXOOAMMO MPOU3BECTU
anekTpuyecknn MmoHTax. Cxema nogknoveHns npeobpasoBartens npuBedeHa Ha pPUCYHKe
12. lMpeoGpasoBaTtenb npucoeauHsieTcss K cucteme ¢ npotokoniom CEHC no tpem
npoeogam, uenu: «+» (nNnoc nutanus), «J1» (MuHMs ), «—» (MMHyC — obwmin nposopg
nutaHusa). Y npeobpasoBaTtens BapuaHTa wucnonHeHns Modbus npu nogknioyeHun K
cucteme € npotokonioM Modbus KOHTaKTbl «+», «—» MWCMOMb3ylTcs Ans  nogayu
nuTarLero Hanpsbkennst ot 6 0o 50 B, a koHTakTbl «A», «B», «C» npeaHasHayeHbl Ans
nopakntoyeHusi npeobpasosatens no nHtepdericy RS-485.

CoeauHeHns Npou3BOAWTL NPU OTCYTCTBUM HaMpPSHKEHWUST B MOAKMOYAEMbIX Lensix.
ONeKTPUYECKMIN MOHTaX 1 3a3emnieHne npeobpasoBaTens ocyLlecTBMATL B COOTBETCTBUM
¢ TpeboBaHuamn FOCT IEC 60079-14 n apyrMx HOPpMATUBHbLIX OKYMEHTOB.

BHUMAHUE! lMpun MoHTaxxe He ponyckaeTcA nonagaHue Braru BHYTPb
o6onoykn npeobGpasoBaTensi 4Yepe3 CHATYH KPbIWKY W pa3repMeTU3MpoBaHHble
kabenbHble BBOAbI.
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OnekTpuyeckMe coeguHeHWss U repmeTusaumio npeobpasoBaTtens ¢ BapuaHTamu
kabenbHbix BBOAOB D12, D18 no yMOn4aHWio NpPOM3BOAWUTL CleayllmM o6pasom
(cm. pucyHok 11).

— BbiBepHUTe BUHT 18, obecneunBaoLLmiA ONOSHUTENBHOE KpensieHe KPbILKA 2.
OTBEPHUTE KPbILLKY 2.

— OTtBepHuTe BTYNKy pe3bboByto 33, BbiHbTE M3 kabenbHOro BBOAA 3arnyLuky 41,
npefHasHayYeHHyto  Ana repmetusaumm  npeobpasoBatens  nNpu  XpaHeHun U
TPaHCNOPTUPOBKE, BTYINKY HAXUMHYI0 34, KOMbLO YNNoTHUTENbHoe 32.

Mpumeyvanne — B Heucnonbsyemom kabenbHOM BBOAE AN MMOTHOrO oGxatus
sarnywkn 41 HeobxoaMMo 3aTaHyTb BTYnNKy pesbbosyto 33 c¢ ycunuvem 30 H-m ans
kabenbHoro BBoga D12 n 70 H-m ans kabenbHoro BBoaa D18.

— W3 «komnnekta nocTtaBku BbiGepuTe  KOMbLO  YNnoTHUTenbHoe 32,
COOTBETCTBYIOLLEE AnameTpy kabens.

BHUMAHMUE! [Ina MoHTaXa AOMKeH NPUMEHATLCA Kabenb Kpyrnoro cevyeHus
AnameTpoMm oOT 5 o 12 mm gnsa kabenbHoro Beoga D12 m ot 12 po 18 mm ansa
kabenbHoro BBoga D18. [uana3oH AuameTpoB AoNyLieHHbIX K BBoAy Kabenew
yKa3blBaeTCs Ha TOPLLEBOW NOBEPXHOCTU KOMbLia YNIOTHUTENbHOrO.

— YpganuTte HapyxHylo obonouky kabens Ha gnvHe ot 20 go 30 MM, CHUMUTE
M30MauMo ¢ NpoBoAoB kabens Ha AnuHe oT 5 40 7 MMm.

— HapeHbTe Ha kabenb BTYnKy pe3bboByto 33, BTYNKy HaXuMmHylo 34. YcTaHoBUTE
Ha kabene KkonbuO ynnoTHWTENbHoe 32 Ha pacctosHuyM ot 100 go 150 MM OT KoHua
kabens.

— YcraHoBuTe BO BTYnKy 31 kabenbHOro BBoAa KOMbLO YMMAOTHUTENbHOE 32 C
kabenem, BTYnKy HaxumHyto 34. YctaHoBuTe Ha BTynky 31 kabenbHOro BBoga BTYIKY
pe3bboByto 33 u 3aBepHuTe eé ¢ ycunvem 30 H-m gnsa kabenbHoro BBoga D12 n 70 H'm
ansa kabenbHoro Beoaa D18.

BHUMAHMUE! Konbuo ynnotHuTenbHoe 32 AOMKHO 06XBaTbiBaTb HapYXHYH
ob6onoyky kabens no Bcell CBOeW ANuHe, kabenb He AOMKeH nepeMelaTbCs MU
npoBopa4ynBaTbCs B YNIOTHEHUN.

— lMNprcoeanHuTe OroneHHble KOHLbI NPOBOAOB kabens K 3axumam. 3aBepHuTe
KpbILWKY 2 A0 yrnopa. 3aBepHute BUHT 18, ob6ecneymBaloLmin JONOMHUTENBHOE KpenneHve
KpbILLKK, C ycunuem 1 H-m.

OnekTpuyeckMe CoeguHeHns M repmeTmsaumio npeobpasoBatens ¢ BapuaHTamu
kabenbHbix BBoAoB D12, D18 ¢ ycTporcTBaMu KpenneHus MeTanmnopykasa npousBoAWTb
aHanorm4yHo, npu 3TOM B [aHHbIX BapuaHTax kabenbHOro BBOAA BMECTO BTyNkuM 33
ucnonb3yetca BTynka 35 M MeTannopykaB UKCUpPYeTCs B YCTPOMCTBE KpenneHus
meTannopykasa 40, yctaHOBNeHHOM Ha BTyrnke 35 (CM. pucyHok 11).

OnekTpuyeckMe coeguHeHWs U repmeTusaumio npeobpasoBaTtens ¢ BapuaHTamu
kabenbHbix BBOgOB D12, D18 c ycTpoWcTBaMu KpenneHuss GpOHMpOBaHHOro kabens
npon3BOANTb aHarorMyHo, NMpyv 3TOM B [aHHbIX BapuaHTax kabenbHoro BeBoga OpoHs
kabens omkcupyeTcst mexay BTynkamu 36 npy HaBopadMBaHuMmM BTYNkK pesbboBon 33 (cm.
pucyHok 11).

OnekTpuyeckMe CoeguHEHWss U repmeTmsaumio npeobpasoBatens ¢ BapuaHTamu
kabenbHbix BBOAOB D12, D18 C repMeTU3MpOBaHHbIMU YCTPOWCTBAMU KpenseHus
OGpoHUpOBaHHOrO kabens MpovM3BOAUTbL aHANOrMYHO, MPW 3TOM B [aHHbIX BapuaHTax
kabenbHoro BBoga BMecTo BTynku 33 wucnonb3yeTca BTynka 37, OpoHs kabens
duKkeupyeTcs Mexay BTynkamu 36 npu HaBopaumBaHuu BTyNku 37 1 kabenbHbIi BBOS
repMeTnsupyetcs no obonoyke kabens ¢ NOMOLLbLIO KOfbLa YNioTHUTENbHOro 38, wanbbl
39 n BTYynku pe3bboBoit 33 (cM. pucyHok 11).

OnekTpuyeckMe coeguHeHWs M repmeTmsaumio npeobpasoBaTtens ¢ BapuaHTamu
kabenbHbix BBOAOB D12, D18 c ycTpouWcTBamu KpenneHus Tpybbl Npon3BOAMTb
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aHanorm4yHo, npu 3TOM B [aHHbIX BapuaHTax kabenbHoOro BBOAA BMECTO BTynku 33
ucnonb3yeTcs BTynka 35 u TpyGa, 3awmwawowas kabenb, BBOpayMBaeTcs B pe3bby
BTYnku 35 (cM. pucyHok 11).

2.3.5 MNMocne moHTaxa HeobxoouMO OCyLLEeCTBUTbL HAacTporKky npeobpasoBatens B
COOTBETCTBMM C KOHKPETHbIM nNpuMeHeHneMm. HacTpoinka npeobpasoBaTens MOXeT
nNpon3BOANTLCS Ha MpeanpusaTUM-U3roTOBUTENE B COOTBETCTBMM C  TpeboBaHUsiMU
3akasumka. lpu aTomM Heob6xoouMO MPOBEPUTH COOTBETCTBME HACTPOEK, 3anucaHHbIX B
nacropte, KOHKPETHOMY TMNPUMEHEHUIO W, NpU HEeOOXOAMMOCTM, CKOPPEKTUPOBaTb
HaCTpoViky. HacTpolka npou3BOAMTCS B COOTBETCTBUM C npunoxexHuem [ wnn E. Bce
M3MEHeHUs1 HacTpoek 3adhKkcMpoBaTb B Macnopre.

2.3.6 Nocne HacTpolikM HeobxoaMMo NpoBecTn NpoBepKy paboTocnocobHocTw. Ans
aToro no npubopam, C KOTOpbIMM MpeobpasoBaTenb OydeT JKCnnyaTMpoBaTbCH,
NPOKOHTPONUPOBaTb  HanmuuuMe OTODOpaXeHUss BCEX WU3MEPSEMbIX,  BbIYUCIIAEMbIX
napameTpoB.

Ona npeobpasoBatenen, pabotatowmx no npotokony CEHC, nposeputb, npu
HeobxoammocTn, paboTy no curHanam npeobpasoBatensi GrOKOB kOMMyTauumu, ©GnokoB
NUTaHUA-KOMMYTaLMUN, UCTIONHUTENBHBIX YCTPOMCTB, C KOTOPbIMW NpeobpasoBaTens byaet
3KcnnyaTMpoBaThCs. [na 9TOro MCNonb3oBaTb PEXUM 3MynsumMM B cooTBeTcTBUM ¢ [.15.

2.4 Ucnonb3oBaHue npeobpasoBartens

2.4.1 lNpeobpasosaTenb Npu nogave nNUTaHus paboTaeT B aBTOMaTUYECKOM pexu-
Me B COOTBETCTBMM C 3adaHHbIMU HACTPOeyHbIMW MapameTpamu. [NpeobpasoBaTtens ne-
pvoaMYecKM OCYLLEeCTBMSEeT U3MepeHue, BblYMCrieHne M npeobpasoBaHMe napameTpoB
KOHTPOMMpYeMoW cpefpl B BbIXOAHOW CUrHar, v, B 3aBUCMMOCTMW OT BapuaHTa UCMOSTHEHMS],
NPVHUMAET 1 BbINONHSET KomaHAdbl no npoTtokony CEHC wnu Modbus RTU.

2.4.2 NepeyeHb KpUTUYECKUX OTKa30B NpeobpasoBaTens npusedeH B Tabnuue 3.

Tabnuua 3
OnucaHue oTkasa MpnymHa Jenctaus
MpeobpasoBatenb HenpasunbHoe nogkmtoueHue MpWBECTM B COOTBETCTBIE CO CXEMOM
HepaboTtocnocobeH, npeobpasosatens (cM. pucyHok 12)
He obecneunBaeTcs | HecooTBeTCTBYME NUTaIOWErO HanpsikeHUst | MpoBepUTb M MPUBECTM B COOTBETCTBME
BbINOMHEHNE O6pbiB MK 3aMblkaHKe Lieneil B YCTpaHuUTL NOBPeXaeH!s Lienel B
TpebyembIX yHKLMIA MOAKIKOYEHHOM K NpeoBpasosaTento MOAKIIYEHHOM Kabene
kabene
JKurbl NPOBOAOB MOAKMIOYEHHOrO Kabenst | [oAaTAHYTb KpenneHue Xur NpoBOAOB
He 3aTsHyTbl B KIEMMHbIX 3aUMax kabens B KNEMMHbIX 3aXuMax
npeobpa3oBaTensi, 0TCYTCTBYET KOHTAKT
CMelLieHne orpaHuumUTeneil Xxoaa nonnaeka YCTaHOBUTb OrpaHn4mUTENM Xoaa
OTHOCUTENbHO BrIoKa AATYMKOB MOAYNS rnonnaeka B MCXOHOE COCTOsIHNE
3NEKTPOHHOTO NpeobpasoBaTens
Pa3pyLueHve nonnaeka, MarHuTa MpeobGpa3oBaTenb NOANEXUT PEMOHTY

nonnaska, BbIXoA U3 CTPOS S1EMEHTOB,
06prB UnK 3amblkaHue Liene moayns
OQNEKTPOHHOro npe06pa303aTenﬂ

HenpaeunbHas HacTpoika HacTtpouTb B COOTBETCTBUM C
npeobpasosartens npunoxexusamu [, E
HewnsBsecTHa [MpoKOHCYNbTUPOBATLCS C CEPBICHON

cnyxGoi NpeanpUsITUSI-U3roToBUTENS
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2.4.3 MNepeyeHb BO3MOXHbIX OLWIMBOK NepcoHana (nonb3oBaTens), NPUBOASLLMX K
aBapuiiHbIM pexumam oGopyaoBaHus, U AeUCTBUI, NPeaoTBPaLLatoLLMX YKa3aHHbIe oM G-

KW, NpvBeAeHbl B Tabnuue 4.
Tabnuua 4

OnucaHwe oLnbkm

Bo3MoxHble nocneacTaus

[leicTBus

1 Kpbiwwka npeobpasosatens He
3aTaHyTa [0 ynopa, He
3aKpenneHa, ycraHoneHa bes
YNNOTHUTENBHOTO KOMbLia 1 ¢
NMOBPEXAEHHBIM YNNOTHUTENbHBIM
KOrbLIOM
2 HenpasunbHo cobpaH
kabenbHblil BBOZA (YCTAHOBMEHBI HE
BCe feTanu), He obecneyeHo
ynnoTtHeHue kabens B kabenbHoMm
BBOZE (Onametp kabens He
COOTBETCTBYET KOMbLly
YNNOTHUTENBHOMY,
YCTaHOBMNEHHOMY B KabenbHbIi
BBOA, pe3bboBas BTymka
kabenbHoro BBOZja He3aTsHyTa)

He obecneunsaetcs Tpebyemblit
YpOBEHb B3pbIBO3ALMTLI. He
MCKMYEeHO BocnameHeHre 1 B3pbiB
cpenbl BO B3pbIBOONACHOM 30HE

OTKNIOYUTL HanpaxeHua B
Liensix npeobpasosarens.
YCTpaHVITb HEeCOOTBETCTBUA

He obecneunBaeTcs cTeneHb 3awuThbl
IP66 no FOCT 14254. U3-3a
nonafaHusi BoAbl BO BHYTPEHHIOI0
nomnocTb npeobpasoBaTtens BO3MOXEH
0TKa3 npeobpa3oBaTens 1 CUCTEMbI
aBTOMaTUKKW, obecneynBaeMon UM,
Hanpumep, CUCTEMbI NpeaoTBpaLLeHus
nepenonHeHus pesepsyapa ¢
HedTenpoayktamu. B pesynbTate
BO3MOXHbI PO3MK1B HE(HTENPOLYKTOB,
BO3HWKHOBEH!E B3PbIBOONACHOM
cpegbl, BO3ropaHie, B3pbIB, NoXap

OTKNIOYNTD HaNpsKeHNs! B
Liensix npeobpasosarens.
YCTpaHUTb HECOOTBETCTBHS.
Mpu paHHeM obHapyxeH!H
Hanu4ns Bnarw, 3arpsisHeHuiA,
OYMCTUTb BHYTPEHHIOKO MONOCTb
npeobpasosatens ot
3arps3HEHNI, NPOCyLWNTL eé Ao
MONHOTO yAaneHust Bnarw.
Mpu no3gHem oBHapyxeHun
(nosiBneHrue koppo3uu, Hannume
BObI Ha NnaTtax Mogyns
3MEKTPOHHOTO, N3MEHeHWe
LiBeTa, CTPYKTYpbl MOBEPXHOCTY
MaTepuanos feTanei)
npeoBpasoBaTenb NOANEXUT
PEMOHTY Ha NpeanpuATUN-

W3roToBUTENE
Mpu ycTaHoBke npeobGpasosatenst He obecneunsaeTcs TpeGyembiit MpeobpasoBaTenb NOANEKMT
Ha pe3epByap Bblna MexaHU4eckm YPOBEHb B3PbIBO3ALLMTHI. He PEMOHTY

noBpexzeHa 06onoyka
npeoGpasosarenst

MCKITH04YEeHO BOCM1aMeHeHWe 1 B3pbiB
cpeabl BO B3pbIBOOMACHOW 30HE

lMpeobpasoBaTtenb YCTaHOBIEH B
MecTe, rae 3nemMeHTbl KOHCTPYKLIM
npeobpa3oBaTens NoABEpralTCs
paspyLUaloLLMM MEXAHUYECKM
BO3[ENCTBNAM, BO3AENCTBUIO
arpeccuBHo cpefpl

Bo3moxHO paspyLueHre 060104k

npeobpasosarensi. He uckrmoueHo

BOCnnameHeHue 1 B3pbiB CPeAbl BO
B3PbIBOONACHO 30HE

VickntounTb paspyluatoLme
MexaHun4yeckue BO3,E|el7ICTBVIFI,
BO3AEICTBNE arpecCuBHON
cpenbl B MeCTe yCTaHOBKN
npeobpasoBatens

Mpu ycTaHoBKe npeobpasosatens
Ha pesepByap Obinu CHATBI
OorpaHuyuTenun xoda nonnaska,
ronnaBsok, a 3aTeM YCTaHOBIEHbI
HenpasUNbHO. He 6binm 3aTAHYThbI
OorpaHnyuTenu xoda nonnaska unm
6b1n1 NoBpeXAEHbI NONNaBoK,
MarHuT nonnaeka

Otkas npeobpasoBatens n cucTembl
aBTOMATHKK, 06ecneymBaemMoin um,
Hanpumep, CUCTEMbI NPeSOTBPALLEHNS
nepenonHeHus pesepsyapa ¢
HedbTenpoaykTamu. B pesynbTate
BO3MOXHbI PO3NWB HEhTENPOAYKTOB,
BO3HWKHOBEHE B3PbIBOOMNACHON
cpefbl, BO3ropaHue, B3pbIB, Noxap

OTKMIOYNTL HaNPsiKkeHs B
Liensix npeobpasoBatens.
YCTpaHuTL HECOOTBETCTBYS.
IMpy noBpexaeHMsIX
npeobpasoBatenb NoANexuT
PEMOHTY

HenpaBursHO BbIMOMHEHbI
COEAVMHEHMS Lienei, MOHTax U
npoknagka kabeneii

Bo3HWKHOBEHWE HeAoMYCTUMOTO
HarpeBa NoBepXHOCTH
npeobpasoBatens u (Unn) uckpexus. B
pesynbTaTe BO3MOXHO BO3ropaHiue
B3pbIBOOMACHON Cpefbl, B3pbIB, NOXap

OTKMIOUNTL HANPSHKEHUS B
Liensix npeoGpa3oBartens.
YCTpaHUTL HECOOTBETCTBUS
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2.4.4 OcHoBHble paboTkl, OcyLlecTBNsieMble ¢ Npeobpa3oBaTeneM, 3akn4arTCs B
NPOCMOTPE M3MEPEHHbIX, BbIYMCNEHHBLIX Npeobpa3oBaTernieM napameTpoB, BBOAE HEOOXO-
OVMbIX Anst paboTbl AaHHbIX U HAcTponKe ero napameTpoB. MNopsaok paboTel ¢ npeobpa-
3oBaTenem no npotokony CEHC npuwBenéH B npunoxenHns [, no npoTtokony
Modbus RTU — B npunoxenun E.

3 TEXHUYECKOE OBCJTYXXUBAHUE

3.1 TexHnyeckoe obBCnyxMBaHWE 3aknoyaeTcs B NPoBeAeHUW NpodUnakTUYecKmx
paboT n nosepku. TexHuyeckoe obCnyxmBaHMe NPOU3BOAUTCS C Lenbio obecneyeHus
paboTocnocobHOCTU M COXpaHEHUs IKCMyaTauMOHHbIX U TEXHUYECKUX XapakTepuUcTUK
npeobpasoBartens, B TOM 4ucne obecneunsalolmx ero B3pbiBo6€30NacHOCTb, B TeYeHNe
BCEr0 CpoKa 3KCnyaTaumm.

3.2 Bo BpeMs BbINOMHEHUSA paboT Mo TEXHUYECKOMY OOCMYXMBaHWIO HEOOXOAMMO
BbINOMHATbL YKa3aHus, NpuBeaeHHbIe B 2.1.

3.3 MpodumnakTnyeckne paboTebl BKIHOYAKOT:

— OcmoTp 1 nNpoBepKy BHelHero BuAa. [poBepsAeTca OTCyTCTBME MEeXaHU4eCKUX
NOBPEXAEHWN, LIeNOCTHOCTb MapKMPOBKW, MPOYHOCTb Kpenexa COCTaBHbIX YacTen
npeobpasoBaTtens, Hanuune 3arpsi3HeHW NnoBepxHocTen npeobpasoBaTens U MAOTHbIX
OTITOXEHWI Ha NonnaBkax.

MpumeyaHne — lMpu HaNMYMKU 3arpa3HEHUn OCYLLECTBIISETCA OYMCTKA C NMOMOLLbIO
YNCTON BETOLUM, CMOYEHHOM CMMPTOM UM MOKLLMM PacTBOPOM.

— MpoBepky ycTaHoBku npeobpasoBatens. [pyu 3aToM npoBepsieTcs MNPOYHOCTb,
repMeTUYHOCTb KpEenmneHus.

— NpoBepky HagexHOCTU noaknoyeHus npeobpasosatens. [pu aTom npoBepsAeTca
HaAEXHOCTb KPEMNIEHNS XWUI COEANHUTENBHOTO Kabens B KNeMMHbIX 3aXXMmax, OTCYTCTBME
06pbIBOB NN NOBPEXAEHUIN M30MALMM COEAUHUTENBHOrO Kabens, COCTOSAHME YMIOTHEHWSA
kabenss B kabenbHOM BBOAE, OTCYTCTBME OOpbIBa MMM MOBPEXAEHMS 3a3eMMsIIOLLEro
NpoOBOAA, COCTOSIHNE 3aXUMOB 3a3eMrieHns (3asemnsiiowime 6onThl, ravkum OOIMKHbI ObiTb
3aTAHYTbI, HA HUX HE JOIMKHO ObITh PXKaB4YUHbI).

— MNpoBepky HacTpoek npeobpa3zoBaTens u ero pabotocnocobHocTw. MNpy npoBepke
paboTocnocobHOCTM BKMOYaeTCs nuTaHue npeobpas3oBaTtensi, CHUMAaKTCA MOKa3aHusi
n3MmepseMbIx napaMeTpoB. Bce nokasaHnsa AOMmMKHbI HAXOAUTLCH B Npedenax AnanasoHoB
M3MEePEHUI, OOIMKHBI OTCYTCTBOBATb COOOLLEHNS 06 oLInMbKax.

Mpodunaktuyeckne paboTbl AOMKHbI OCYLLECTBMASATLCS HE peXe OOHOro pasa B rog
B CPOKM, YCTaHaBMMBaeMble B 3aBUCUMOCTU OT YCIOBUIA SKCMyaTaumu.

3.4 MoBepka npeobpa3oBaTensi NPOBOAWUTCA B COOTBETCTBMM C AENCTBYHOLLUM
3aKOHOAATENbCTBOM MNPEeACTaBUTENEM aKKpeaAWTOBAHHOW oOpraHusaummM no MeTOoAuKe
NOBEPKW, YTBEPXKAEHHON N0 pe3ynbTaTaM UCNbITaHUI B LENSIX YTBEPXKAEHUSI TUMA CPEACTB
M3MEpPEHU.

[ns npoBeaeHusi NoBepkuM HeobxoanMo ycTaHOBUTL B cooTBeTcTBUM ¢ [1.6 nnu E.4
3HayYeHUs MonpaBoK: OTCTyn OT AHa pe3epByapa dO u rmybGuHa MOrpyxeHus nonnaska
ypoBHSA d1 paBHbIMWU HYIIO UMM BO BPEMS MOBEPKM KOPPEKTMPOBAaTb Moka3aHusa npeobpa-
30BaTens, OTHMMaTb CyMMY 3Ha4YeHW AaHHbIX NOMPaBOK OT 3Ha4YEHUss U3MEPEHHOro npe-
obpasoBaTenem YypOBHS.

B cnyyae HeynoBneTBOpUTENbHbIX pe3ynbTaToB MOBEpkM npeobpasoBaTenu
OOMKHbI ObITh OTNPaBNEHbI A4S HACTPOWKM (IOCTUPOBKN) Ha NpeanpuUsTUe-U3roToBUTENb.

lMpumeyaHue — HacTpoiika (locTupoBKa) MOXET BbIMONHATLCSA Ha JKCnnyaTaumm no
MeTOAUKE, U3NOXEHHON B nNpunoxeHum XK.
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4 TEKYLWMA PEMOHT U3OENUA

4.1 PemoHT npeobpasoBaTenei Npon3BoAMTCSA Ha NPeanpuUaTUM-u3rotToBuTene.

4.2 PeMOHT npeobpasoBaTenen, 3aknioyamoLwmnics B 3aMeHe BbllLedLumnx U3 cTpos
Aetaneu, y3rnos, MOXeT NPON3BOAUTLCS OpraHM3aumen, MeloLLen paspeLleHne Ha PeMOHT
B3pblBO3ALMILEHHOrO  0bOpyAoBaHUs, C  WCMOMb30BaHWEM  3amacHbIX  YacTewn,
noctaBnaeMblix nNpeanpuaTUEM-N3roToBUTENEM.

4.3 Bo Bpems BbINOMHEHUs paboT no Tekywemy peMOHTY HeO6XOAMMO BbINONHATL
yKkasaHus, npusefeHHble B 2.1.

4.4 lMocne pemoHTa npeobpasoBaTenb AOMKEH ObiTb noBepeH. lNMepen nosepkon
ponyckaeTcs, npu HeobxoaMMocTH, Nnpou3BoanTb HaCTPOWKy (rocTnpoBKY)
npeobpasoBaTens B COOTBETCTBUM C npunoxeHnem XK.

5 TPAHCNOPTUPOBAHUE U XPAHEHUE

5.1 YcnoBus TpaHCNOPTMPOBaHUSA WM XpaHeHWs OOmkHbl cooTBeTcTBoBaTh [OCT
15150 npu TemnepaType okpyxatoLiero sosgyxa ot MuHyc 50°C pno 50°C.

5.2 YcnoBus TpaHCMOPTUPOBAHUSI B YacTW BO3AENCTBUS KIUMaTUYECKMX (hakTopoB
OOMKHblI cooTBeTcTBOBaTh ycnosuo 5 (OX4) no NOCT 15150, B yactu BO3LencTBus
mMexaHunyecknx gakrtopos — ycnosuto C no FOCT P 51908.

5.3 Ycnosus xpaHeHus B HepacnakoBaHHoM Buae — 5 (OXK4) no MOCT 15150.
Ycnosusa xpaHeHus B pacnakoBaHHom Buge — | (1) no FOCT 15150.

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

6 YTUITU3ALIUA

6.1 YTunusaumtio Heobxoanumo npoBOoANTb B COOTBETCTBUMM C 3aKOHOOATEJIbCTBOM
cTpaH TaMOXXeHHOro cok3a no MHCTPYKUUN SKCI'IﬂyaTVIpyIOLLI,eVI opraHunsauun.
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NPUNOXEHUE A
(cnpaBoyHoeE)
CcblnoYHble HOPMaTUBHbIE AOKYMEHTbI

A.1 TlepeyeHb HOpMaTMBHbLIX [OKYMEHTOB, Ha
HacTosLWEeM pyKOBOACTBE NO 3KCnnyaTauuu, npueeaeH B Tabnuue A.1

KOTOpble AaHbl

CCblJIKMW B

Tabnuua A.1
Howmep pasgena,
O603HayeHVe JOKyMEHTa, Ha KOTOPbIN AaHa cebinka noapasfena,
NyHKTa, B
KOTOpOM faHa
Ccblinka
FOCT 8.587-2019 [ocypapctBeHHass cuctema obecneveHus 155
eouHcTBa namepeHui. Macca HedTm 1 HedTenpoaykToB. MeToamnkm
(MeToAabl) M3MepeHUn
FOCT 12.2.007.0-75 Cuctema cTaHgapToB ©Oe3onacHocTn Tpyaa. 2.1.1

M3penusa anektpoTexHuyeckmne. Obwmne TpeboBaHnsa 6e30nacHoOCTU.

FOCT 6111-52 Pe3bba koHu4eckasa AwrmMoBasi ¢ yrnoM npocdunsa 60

B.3 (tabnuua

aneKkTpoMarHMTHas. YCTOMYMBOCTb K 3NEeKTPOCTaTUYECKUM pa3psigam.
TpeboBaHWs U MeToAbl UCTbITAHWI

rpagycos B.3)

FOCT 6357-81 OcHOBHble HOpMbI B3anMo3ameHsemocTu. Pesbba | B.3 (tabnuua

TpyOHas umnnHapuyeckas B.3)

FOCT 7502-98 Pynetkn u3mepuTenbHble  MeTannuueckue. | XK.1 (tabnuua

TexHnyeckne ycnosus K.1)

TOCT 12997-84 V3pgenusa 'CI1. Obuiue TeXxHUYECKue ycroBust 1.2.12

FOCT 12815-80 ®naHubl apmMaTypbl, COEAUHUTEMbHBLIX YacTen u B.2

Tpybonpoeogos Ha Py ot 0,1 go 20,0 MIa (o1 1 go 200 krc/cm kB.).

Tunel. MMpucoegnHnTenbHble pa3Mepbl U pa3Mepbl YNNOTHUTENbHbIX

NOBEPXHOCTEMN

[OCT 14254-2015 CTteneHn 3alunTbl, obecnevnBaemMble obonovYkamm 1.2.11,1.6.1,

(xog IP) 183,243
(Tabnuua 4)

FOCT 15150-69 MawwwuHbl, npubopsl 1 Apyrne TexHudeckne nagenns. | 1.1.4,51-5.3

McnonHeHns Ana pasnuyHbiX Knumatudeckux parnoHoB. Karteropww,

YyCMNoBMSA 3KCMnyaTaumn, XpaHeHWs M TPaHCNOPTMPOBaHWSA B 4acTu

BO3[eNCTBUSA KMMMaTNYeCcknx pakTopoB BHELLHEW cpefbl.

FOCT 28656-2019 a3sbl yrneBoOopoaHble CXMXKeHHble. PacyeTHbIn 155,156

MeToZ onpeAeneHns NIOTHOCTM U AaBNEHNS HAChILLEHHbIX NapoB

FOCT 30631-99 O6wwme TpeboBaHus kK MmawwmHam, npubopam wu 1.2.12

OPYrIM TEXHUYECKUM U3OENUsIM B YaCTU CTOMKOCTU K MEXaHUYECKUM

BHELLHMM BO34ENCTBYOLMM (DaKkTopam npuv aKcnnyaTauum

[OCT 30804.4.2-2013 CoBMECTUMOCTb TEXHUYECKUX CPEACTB 1.2.19

(Tabnuua 1)

FOCT 30804.4.3-2013 COoBMECTUMOCTb  TEXHWYECKUX  CpencTB
3MNeKTpoOMarHuTHas. YcTonumnBocTb K pagnoyacToTHOMY
3neKTpoMarHMTHoMy nom. TpeboBaHWs U METOAb! UCTbITaHWIA

1.2.19
(Tabnuua 1)

FOCT 30804.4.4-2013 COBMECTUMOCTb  TEXHWYECKUX  CpencTB
3NeKTpoOMarHUTHass. YCTOMYMBOCTb K HAHOCEKYHAHbIM WMMMYNbCHBLIM
nomexam. TpeboBaHWs 1 MeTO4bl UCNBITAHWIA
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(Tabnuua 1)



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

MpogomxeHve Tabnuubl A.1

O6o3HaueHne AOKyMeHTa, Ha KOTOpbI AaHa cCbifka

Homep
pasgena,
noapasgena,
nyHKTa, B
KOTOpOM AaHa
CCblifka

FOCT 30804.6.4-2013 COBMECTUMOCTb  TEXHWYECKUX  CpencTB
3MeKTPOMarHnTHasa. JNeKTPOMarHUTHbIE MOMEXM OT TeXHUYECKUX
CPeacTB, NPYMEHAEMbIX B NMPOMbILLMIEHHbIX 30Hax. HopMbl u MeToapl
UCMbITaHUM

1.2.19
(Tabnuua 1)

FOCT 30805.16.2.3-2013 COBMECTUMOCTb TEXHUYECKUX CpeacTs
anekTpomarHuTHas. TpeboBaHus K annapatype Ans M3MepeHust
napameTpoB UHAYCTPUarbHbIX paanornoMex U NOMeXoYCTONYNBOCTHU U
MeToabl M3MepeHui. Yactb 2-3. MeTtogbl M3MepeHuii napameTpoB
WHOYCTPUanbHbIX paguMornoMex U nomexoyctonumsocTu. N3mepeHue
n3ny4aeMblix pagnonomex

1.2.19
(tabnuua 1)

FOCT 31610.0-2019 (IEC 60079-0:2017) BspbiBOoOnacHble cpepnpi. 1.1.2,1.8.1,
Yactb 0. O6opynoBaHune. O6uime TpeboBaHus 1.8.4
FOCT 31610.19-2014/IEC 60079-19:2010 Ba3pbiBOONacHble cpeapl. 213
Yactb 19. PemoHT, npoeepka " BOCCTaHOBIeHNe
anekTpoobopygoBaHus

FOCT 31610.20-1-2016/IEC  60079-20-1:2010 B3spbiBoONacHbIe 1.1.3
cpeabl. Yactb 20-1. XapakTepuCTUKM BellecTB Ans Krnaccudukauum

rasa u napa. Metogpbl UcnblTaHUN 1 AaHHblEe

FOCT 31610.26-2016/IEC 60079-26:2014 BspbiBoOnacHble cpefbl. 1.1.2,1.1.3,
YacTtb 26. O6opyaoBaHue ¢ ypoOBHEM B3pbIBO3aALLUTLI 0O0pyaoBaHUS 1.8.1, 1.8.5,
Ga 2.1.2
FOCT 33259-2015 PnaHubl apmaTtypbl, COEONHUTENbHbIX YacTen u B.2
TpybonpoBogoB Ha HOMMHanbHOe pAaBneHne p[o PN 250.

KoHCTpyKLmMsi, pa3aMmepsbl 1 06Lime TexHu4eckne TpeboBaHus

OCT P 51317.4.5-99 CoBMECTMUMOCTb TEXHUYECKMX CpeacTs 1.2.19

ANeKkTpoOMarHuTHas. YCTOMYMBOCTb K MUKPOCEKYHOHBIM MMMYIbCHBIM
nomexam 6onbLion aHeprun. TpeboBaHus u MeToabl UCMbITAHWUIA

(tabnuua 1)

FTOCT P 51317.4.6-99 CoBMECTMMOCTb TEXHUYECKUX CpeacTB
AneKkTpoMarHuTHasg. YCTOMYMBOCTb K  KOHOYKTMBHBIM — MOMeXam,
HaBedEeHHbIM  PaAuo4acTOTHLIMU  3MEKTPOMArHUTHbIMU  MOMSAMM.

TpeboBaHWs U MeToAbl UCTbITAHWI

1.2.19
(Tabnuua 1)

FOCT P 51908-2002 O6wue TpeboBaHus k MaluMHam, npubopam u 5.2
OPYrMM  TEXHUYECKMM W3OenMaM B YacTM YCMOBUI XPaHEHUs W
TPaHCNOPTUPOBaHUS

FOCT P 52931-2008 T[lpubopbl KOHTPOMS W perynupoBaHus 1.2.12
TEeXHONornyeckux npoueccos. OBLMe TEXHNYECKNE YCNOBUS

[OCT IEC 60079-1-2013 BaspbiBoOnacHele cpegpl. Yactb 1. 1.1.2,1.8.1,
O6GopynoBaHue C BWMAOM B3pbIBO3aALLMTLI «B3PbIBOHEMNPOHMLAEMbIE 18.2,1.84
o6onoyku «d»

FOCT IEC 60079-10-1-2013 BspbiBoonacHble cpegpbl. Yactb 10-1. 1.1.3
Knaccudpukaums 3oH. B3pbiBoonacHble ra3oBble cpefpl

FOCT IEC 60079-14-2013 BspbiBoonacHble cpegbl. Yactb 14. 1.1.3,2.1.2,
MpoekTnpoBaHue, BLIGOP 1 MOHTaX 311EKTPOYCTaHOBOK 213,234
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https://files.stroyinf.ru/Index2/1/4293778/4293778637.htm
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

MpogomxeHve Tabnuubl A.1

Homep
pasgena,
O603HayeHne JOKyMEHTa, Ha KOTOPbIN AaHa CCbinka noapasgena,
nyHKTa, B
KOTOpPOM faHa
cchinka
FOCT IEC 60079-17-2013 BaspblBoOnacHble cpeabl. Yacte 17. 213
[MpoBepka n TexHu4eckoe obCnyXMBaHWE 3NEeKTPOYyCTaHOBOK
TP TC 012/2011 «O 6e3onacHocTn obopyaoBaHus ans paboTsl BO 1.1.2,1.6.1
B3PbIBOOMNACHbIX cpeaax»
TP TC 020/2011 «3nekTpoMarHuTHas COBMECTUMOCTb TEXHUYECKUX 1.2.19

CPeacTe»
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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

NPUNOXEHUE b
(o6s3aTenbHoOE)

Cxema ycnoBHOro o6o3HauyeHus npeobpasoBaTens

B.1 YcnosHoe 0603HayeHne npeobpasoBartens:

Mos. HaumeHoBaHue BapuaHTbl Kon
A |Twun kopnyca Tluton E
1 wr. D12 -
g |Konnuectso v Tun 2 wr. D12 2D12
kabenbHbIX BBOAOB 1 wr. D18 1D18
2 wr. D18 2D18
no yMonyaHuo -
YKM10,
D12 c ycTponcTBOM KpenneHus YKM12,
meTannopykasa (cm. 1.4.3) YKM15,
YKM20
D18 ¢ ycTpoicTBOM KpenneHust YKM20,
meTannopykasa (cm. 1.4.3) YKM25
D12 ¢ ycTponCcTBOM KpenneHns
c |BapwanT ncnonnenms BpoHMpoBaHHOro kabens (cMm. 1.4.3) YKBK16
kabenbHoro BBOAa D18 ¢ ycTponcTBOM KpenneHns
YKBK21
6poHnpoBaHHoro kabens (cm. 1.4.3)
D12 ¢ repmMeTM3MpOBaHHbLIM YCTPOMNCTBOM Kpenise- YKBKT16
H¥s BpoHnpoBaHHoro kabens (cm. 1.4.3)
D18 ¢ repmMeTM3nMpOBaHHbLIM YCTPOMNCTBOM Kpense-
YKBKIr21
HKs BpoHMpoBaHHoro kabens (cm. 1.4.3)
D12 c ycTponctBom kpenneHus Tpybbl (cm. 1.4.3) | YKT1/2
D18 ¢ ycTponcTtBoM kpenneHust Tpybbl (cMm. 1.4.3) | YKT3/4
Kopnyc 13 antomuHmeBoro cnnasa AK74 (AJ19).
3OnemeHTbl kKabenbHbIX BBOAOB U3 cTanen 20, -
b xilfﬁn”ifeﬁﬂiyfﬁeﬂemos 12X18H10T, 14X17H2 wnn cnnasa JIC 59-1
KaBENBLHOMo BBOAA Kopnyc u3 ctanen 12X18H9TJ1, 12X18H1(3T.
OnemeHTbl kabenbHbIX BBOAOB U3 CTanen HX
12X18H10T, 14X17H2
Tvn u maTepuan ycTponcTea
E KpenneHms B cooTBeTCTBUM C NpunoxeHrem B
[ns Heperynupyemoro ycTpoWCTBa KpensieHus ykasblBaeTcs
LF |OnuHa HanpaBsnsowen LXXX, a ana perynupyemoro — LHXXX, rae XXX — gnuHa
Hanpasnswower B Mm (cm. 1.2.2, 1.4.5).
OcHoBHoW -
B aByx obonoykax W
BapwaHT ucnonHenus —
G naTuNKa YPOBHS TpaHCcnopTHbIV Tr
v TpaHCnopTHbIV B ABYX 06onoykax TrW
VIHBEpCHbIN INV
YkasbiBaetca hYYY, rae YYY — ckoppekTupoBaHHOe 3Hade-
h 3HauveHne BepxHen HWe BepxHen HeusmepsieMown 30Hbl B MM (cMm. 1.4.5). lpu

Hen3mepsieMoun 30HbI

3aKase npeoGpasoBaTenﬂ C MWHMManbHO BO3MOXHbIM 3Ha-
HYeHnem Hemsmepﬂemoﬁ 30HbI, 0003HaYeHne He YKa3blBaeTcA
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MNos. HaumeHoBaHve BapuaHnTbl | Konm
YkasbiBaeTcs htZZZ, rae ZZZ — 3HayeHne paccTosiHWA, OTCTy-
P na ycTponcTBa KpenneHus oT kopnyca B MM (cMm. 1.4.5). 3Ha-
ht |- 2CCTOAHNE OT Kopriyca o YeHne paccTosHus ZZZ ykasblBaeTCs, €Cru OHO OTnnvaeTcs
YCTpOCTBa Kpennexins ot 150 mm. Ecnu otctyna Het, To 0603HayveHne He ykasbiBa-
eTcs.
Mpenensl oOCHOBHOMN 5 Mm -
norpeLHocTu +10 MM 10
Twn 1 matepuan NonnaskoB B cooTBeTCTBMU C NpunoxexHnem I
1 _
2 2t
3 3t
K KonunyecTtBo gatymkoB 4 4t
Temneparypbl 5 5t
6 6t
7 7t
8 8t
JInHns nutanmsa-cessm CEHC (npotokon CEHC) -
M |Twn Bbixoga JInHus nutannsa-cessm CEHC (npotokon CEHC) un
o Modbus
nHTepdenc RS-485 (npotokon Modbus RTU)
MNpyumeyaHns
1 NopgpobHoe onucaHne BapuaHTOB UCTIONHEHUS npyBeaeHo B 1.4.
2 Kogbl BapvaHTOB MCMOMHEHUSI MO yMon4aHuio (0603Ha4YeHbl «—») B YCIIOBHOM 0603HaYeHnN He
YKa3blBaIOTCS.

B.2 Mpumepbl 3anucu ycnoBHoro 0603HaveHnss npeobpasoBaTerns npu ero 3akase:

— MNpeobpasoBaTtens ¢ oaHUM kabenbHbiM BBOAOM D12 ¢ yCTPOMCTBOM KpenneHus
meTannopykasa YKM12, ¢ kopnycom wu3 anoMWHUMEBOro Ccnnaea, C QnaHUeBbIM
HeperynvpyembiM yCTPOWCTBOM KpemnneHus u3 Hepxkasetowen ctann ®dn.E-50-25/HX, ¢
Hanpaengwowen anuHon 2000 MM, C TPaHCMOPTHLIM  BapuMaHTOM AaTynMka YPOBHS, C
MUHMMAnNbHO BO3MOXHbLIM 3HAa4YeHUWEM BEPXHEW HensmepsiemMon 30Hbl, C npegenamMm
OCHOBHOM norpewHoctTn + 5 mMm, ¢ nonnaekom D48x50xd21-®JIK-9, ¢ ogHMm gaTtynkom
TemnepaTypbl U BbIXO4OM C npoTokorniom CEHC:

MMM-118E-YKM12- &n.E-50-25/HX-L2000Tr-D48x50xd21-®JIK-9.

— [lNpeobpa3oBatens ¢ ogHMM KabenbHbiM BBOoAOM D18 C repmMeTM3npoBaHHbLIM
YCTPOWCTBOM  KpenneHuss OpoHupoBaHHoro kabenss YKBKI21, ¢ kopnycom n3
HepXXaBewLmx cTanen, ¢ dnaHueBbIM perynupyemMbiM YCTPOWCTBOM KpenneHus u3
HepxaBetowen ctanu ®n.2-80-25/P/HXK, ¢ HanpaBnaowen annHon 750 MM, C OCHOBHbIM
BapMaHTOM [JaTyMka YpPOBHS, C BEpPXHeW HeuamepsieMon 3oHoMm 250 MM
(CKOpPPEKTMPOBaAHHOE 3HAYyeHWe), C MnpedenamMuM OCHOBHOW MOrpewwHocTn = 5 mMm, ¢
nonnaeskoM D78x86xd20-HX-LU, ¢ gBymsa patdyvkamu Temnepatypbl W BbIXOAOM C
npoTtokonom CEHC:

MMM-118E-1D18-YKBKI21-HXK-$n.2-80-25/P/HX-LH750-h250-D78x86xd20-HX-LLI-2t.

— lMpeobpa3zoBaTtens ¢ ogHUM kabenbHbIM BBoAoM D12 BapuaHTa MCNONHEHMS MO
YMOJYaHUO, C KOPMyCcOM M3 antOMWHUMEBOrO Chfaea, C pPe3b00BbIM HeperynmpyembimM
YCTPOWCTBOM U3 HepxaBetowen ctanu M27/HXK, ¢ Hanpasnswowern gnvHon 1500 mm, ¢
OCHOBHbIM BapuvaHTOM [daTyMka YPOBHS, C MWHMMArbHO BO3MOXHBIM 3HauYeHMeM
HEN3MepsieMON 30HbI, C PacCTOSIHMEM OT Kopryca [0 YCTponcTBa kpenneHus 150 mm, ¢
npegenamMy OCHOBHOW norpewHocTm + 5 mm, ¢ nonnaBkom D39x50xd21-30C-7Arll, c
OAHUM AaT4yMKOM TemnepaTtypbl U Bbixogamu ¢ npotokonamv CEHC n Modbus:

MMMN-118E-M27/HXX-L1500-ht-D39x50xd21-3[4C-7Al-Modbus.
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— [MpeobGpasoBatenb c pAByMs kabenbHbiMM BBOAamMuM D12 ¢ ycTponcTBoMm
kpenneHuss Tpybbl YKT1/2, c Koprnycom u3 HepxaBewwmux cTanei, ¢ pe3bboBbIM
HeperynvpyembiM YCTPOWCTBOM KpenrneHuss u3 Hepxasetowen crtamm G1,5"/HX, c
Hanpasnswowen anuHor 2500 MM, C  OCHOBHbIM BapuMaHTOM JaTyMka YpPOBHSA, C
BepXxHeln Heuamepsiemon 30Hon 500 MM (CKOPPEKTMPOBaHHOE 3Ha4YeHue), C PacCTOsIHUEM
OT Kopryca Ao ycTtpouctsa kpenneHwus 200 mm, ¢ npegenamm OCHOBHOW MOrpeLuHOCTU
+ 5 MM, ¢ nonnaskom D49x49xd20-HXK-L, Tpemsa gatyuvkamm TemnepaTypbl U BbIXOo4amu C
npoTtokonamu CEHC 1 Modbus:

MMM-118E-2D12- YKT1/2-HX- G1,5”/HX-L2500-h500-ht200-D49x49xd20-HX-LI-3t-
Modbus.
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NMPUNOXEHUE B
(cnpaBoyHoe)
Tunbl ycTPOWUCTB KpenneHus npeobpasoBaTtens

B.1 YcTponctBO  KpenneHuss npeobpasoBaTens MOXeT ObiTb  (oniaHUEBbIM,
pe3bboBbIM, @ Takke C nMaTpyokom. Mo BO3MOXHOCTU NEpeMELLEHMs Ha HanpaBnsAoLLen
YCTPOWCTBA KPEMNEeHUA [EnATCS Ha Heperynupyemble W perynupyemble. YCTpOWCTBa
KpenneHuss MoryT marotaBnueaTtbesl U3 ctanu 09M2C, nokpbITON ranbBaHUYECKMM LMHKOM
(ncnonHeHne no ymonyanuio) unu n3 ctanu 12X18H10T (ncnonHeHne HX).

B.2 ®naHueBble yCTPOWCTBa KpeNneHns NPon3BOAATCS CrneayoLlmx TUMNoB:

a) ®dnaHueBble YCTPONCTBA KpPENneHWs C NPUCOEOVHUTENbHBIMKM  pasMepamu,
pasMepaMu U MUCMOMHEHUAMW YNINOTHUTENbHBIX noBepxHocTen no NOCT 12815, TOCT
33259. [laHHble yCTpOWCTBa KpenseHus npegHasHaveHbl Ans pe3epByapoB, paboTatoLmx
noa AaBMneHNEM.

CTpyKTypa ycnoBHoro 0603Ha4yeHu1sl Npu 3akase:

®n.A-B-C/P/HX,

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

B — ycnoBHbIi npoxog Dy, Mm;

C - ycnosHoe gaBrieHue Py, KFC/CMZ;

/P — yka3blBaeTCs B Criy4ae peryrnvMpyemMoro yCTponcTBa KpemnneHus;

/HX — yka3biBaeTcs ons ucnonHeHus s ctanu 12X18H10T.

MNMprumevaHne — Heperynmpyemble yCTPOWCTBA KpPensieHns BCeraa n3rotTaBnmBatoTcs
13 ctanun mapkm 12X18H10T, «/HXX» B 0603HaY€HMN MOXET HE yKasbiBaTbCH.

TvnoBble yCTPOMCTBaA KpenneHus npuseaeHsl B Tabnuue B.1, Ha pucyHkax B.1, B.2.

Tabnuua B.1
O6o3HauYeHue D, D1, D4, d, nihl, mm b, PucyHok
MM MM MM MM MM
®n.2-50-25, ®n.E-50-25 B.1
®n.2-50-25/P, &n.E-50-25/P 160 125 87 18 14 4 21 B.2
®n.2-80-25, ®n.E-80-25 B.1
®n.2-80-25/P, dn.E-80-25/p | 1°° | 160 | 120 1 18 |8 4} 23 g5
®n.2-100-25, ®n.E-100-25 B.1
®n.2-100-25/P, ®n.E-100-25/P 230 190 149 22 |8 4 25 B.2
12 34 56 7 8
. VAL
n omb. 2d ! n

h1
huye
b
N\
|
(]
1

2Dk
201
20

1 — dnaHely; 2 — Bknagbliw; 3 — waitba; 4 — uaHra; 5 — konbLO
ynnoTHuTenbHoe; 6 — npoknagka; 7 — 6onT; 8 — wanba
NpYXMHHas

BHUMAHUE! BonTb! 7 3aTarmBath ¢ ycunuem ot 5 go 7 H-m.

PucyHok B.1 PucyHok B.2
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6) ®naHueBble YCTPOWCTBA KPEMNEHUsI C TOHKOCTEHHBIM (hflaHLEM MPOU3BONbHBLIX
pa3MepoB, ykasblBaeMblx B 0003Ha4YeHUW. [JaHHble YCTPOMUCTBA KPENnmeHust NpUMEHsIHOTCS
Onsi pesepByapoB 6e3 faBneHus.

Heperynupyemoe v perynmpyemoe yCTPONCTBO KpenneHus NpuBeaeHbl Ha pPUCyHKax
B.3 n B.4 cootBeTCTBEHHO.

CTpyKTypa ycrnoBHoro 0603HayeHunsl Npu 3akase:

®n.DD, DnDn, nn, dd, hh/P/HX,

roe D — HapyxHbIn gnameTp dpnaHua, mw;

Dn — gnameTp no ueHTpam KpenexHbIX OTBEPCTUNA, MM;

N — KONNUYECTBO OTBEPCTUN;

d — gnameTp oTBEPCTUIA, MM;

h — BbicoTa chnaHua, Mm;

/P — yka3biBaeTcsl B Cry4ae perynupyemMoro yCTpoMCTBa KpenmneHus;

IHX — ykasbiBaeTcs ons ucnonHexHus ua ctanum 12X18H10T.

MpumevaHunsa

1 Heperynupyemble yCTpONCTBa KpeEMneHus BCerga W3roTaBnvMBalOTCa M3 cTanu
12X18H10T, «/HXX» B 0603Ha4Y€HNM MOXET HE YKa3blBaTbCS.

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

12 3 & 56 7 8
VAL
] el

#Dn 2D

| o
=

hyc

Inil

1 - chnaHel; 2 — Bknagblw; 3 — wanba; 4 — yaHra; 5 — KonbLo
ynnotHuTenbHoe; 6 — npoknagka; 7 — 6onT; 8 - waitba
NPYXVHHAs

BHUMAHWUE! BonTbl 7 3aTArmBath ¢ ycunuem ot 5 ao 7 H-m.

PucyHok B.3 PwucyHok B.4

Bo3MOXHO M3rotoBneHne naHueBbIX YCTPOWCTB KpPenneHuss Ans ABYCTEHHOro
pesepByapa xpaHeHuss CYI ¢ KOHTPONeM repMeTUYHOCTU CBapHbIX LWBOB (pa3mepbl — Mo
COrnacoBaHMIo C 3aKa34nKoMm).

BO3MOXHO M3roToBrneHne OTBETHOro hrnaHua unu natpybka ¢ oTBeTHbIM (hnaHuem
(pa3amepbl — no cornacoBaHuio C 3aka3vukom). lNpu 3aka3e OTBETHbIM bnaHel umm
naTpybok C OTBETHLIM (priaHLieM yKa3biBaeTCs OTAENbHON CTPOKOWA.

B.3 Pe3bboBble yCTPONCTBA KPENmneHnst M3roTaBNmMBatoTCs CreayroLmMx TUNoB:

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

[laHHOe yCTpOWCTBO KpenneHus NpuMeHsieTcs Ans pe3epByapoB 6e3 gaBneHust u
npegHasHa4YeHo Ans  KpenneHws npeobpasoBaTens Ha Kpbiwke (BEPXHEW CTEeHKe)
pesepByapa B oTBepctun guametpom 30 MM (cMm. pucyHok B.5). OcHoBHOM BapuaHT
UCMOITHEHUSA YCTPOWCTBA KPEMIEHWUsT MWCMOMb3yeTCA MNpU TOJLUMHE KPbIWKMA (BEPXHEN
CTeHku) pesepByapa He 6onee 8 mm. NMpu TonwmHe Gonee 8 MM, HEOOXOOUMO MPUMEHATL
YCTPOWCTBO KPENSEHUS C YOTUHEHHOW pe3bboi.
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Mpumeyanue — T[pu MoHTaxe npeoGpasoBaTenss C [aHHbIM  YCTPOWCTBOM
KpenneHus notpebyeTcsl CHATb C HanpaBnsiolwei MOnnaBkM M OrpaHUYUTeNu Xxoaa
MOMaBKOB.

CTpyKTypa yCcroBHOro 0603Ha4eHVs Mpu 3akase:

M27(1)/P/HX,

roe | — gnuHa pesbbbl, ykasbiBaeTcs TONbKO ANS UCMOMHEHWUN C yANMHEHHOW pe3bbon,
MM;

/P — yka3biBaeTcs B Cryyae perynupyemMoro yCTporucTBa KpenmneHus;

IHX — yka3biBaeTcs ona ucnonHeHuns m3 ctann 12X18H10T.

MpumevaHne — Heperynupyemble yCTPOWCTBa KpENeHns BCceraa n3rotaBnmearTcs
n3 ctann 12X18H10T, «/H>X» B 0603Ha4YeHNM MOXET HE YKa3blBaTbCS.

TunoBble YCTPOWCTBA KpenneHus npuseaeHsl B Tabnuue B.2, Ha pucyHkax B.6, B.7.

Tabnuua B.2
0O6o03Ha4YeHue OnvHa pe3bObl |, Mm PucyHok
M27 20
M27(50) 50 B.6
M27(85) 85
M27/P 20
M27(50)/P 50 B.7
M27(85)/P 85
430 5 1
N
F\LJ/I =
f : | S
27 ‘l l‘ < é‘ A

M27x15

KpbiluKa (sepxHsin cTeHka) pesepsyapa | { — poknapka; 2 — raika 1 - npoknagka; 2 - raka; 3 — Wryuep;
4 — xonbLio ynnoTHUTENbHOE; 5 — BonT
BHUMAHUE! Bont 5 3atsaruBatb c
ycunmem ot 5 go 7 H-m.

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

6) Pe3bboBoe yCTPOMCTBO KpemnneHus ¢ TPYOHOW LIMIUHAPUYECKON, METPUYECKON
WITM KOHMYECKON AIOVIMOBOW pe3b0oi.

Pe3bb0BO€E YCTPOWCTBO KpenneHusi ¢ TPYOHOW LIMMMHAOPUYECKON U METPUYECKON
pe3bbon  npuMeHsieTcs AOnst pe3epByapoB 6e3 faBneHus. Pe3bboBoe yCTPOMCTBO
KpenneHnss C KOHWYEeCKOW [loNMoBOW pe3bboli npegHasHayeHo [Ans pe3epByapos,
paboTarLnx Noa AaBNeHNEM.

CTpyKTypa ycrnoBHOro 0603Ha4eHu1st Npu 3akase:

A/IPIHX,

roe A —obosHaveHue TMna pesbObl (CM. Tabnuuy B.3);

/P — yka3biBaeTcs B Cryyae perynupyemMoro yCTpOMCTBa KpenmneHus;

[HX — yka3biBaeTcst 4ns ucnonHeHust u3 ctanu mapkun12X18H10T.

MpumeyaHue — Heperynupyemble yCTPOWCTBA KPENSEHUsI BCEr4a U3rotaBnmueatTCs
n3 ctanu 12X18H10T, «/HXX» B 0603Ha4eHNN MOXET He yKa3sbIBaTbCS.

TunoBble yCTpOMCTBa KpenneHust npuseneHsl B Tabnuue B.3, Ha pucyHkax B.8 —
B.13.
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Ta6bnuua B.3

O6o3Ha4yeHue Tun pe3bObl OnvHa pe3bObl, MM PucyHok
G1,5” : 20 B.8
G15'/P G1% 'OCT 6357-81 8 B9
G2’ B.8
G2"/P G2TOCT 6357-81 28 BO
K2” " 25 B.10
K2"/P K2” TOCT 6111-52 o8 Bl
M72x2 B.12
M72x2/P M72x2 28 B.13
L ARINA
i ] 1
 E— — = i/
i NG /2 (G2) _
L\’\J G1'/2 (G2)
1 - wryuep; 2 - wanba; 3 - uaHra; 4 - KOmbLO
YNNOTHUTENbHOE; 5- npoKnagaka, 6- BTYNKa NPpUXUMHaA
BHAMAHUE! Brtynky npuxumHyo 6 3ataruBatb C
ycunuvem 50 3 H-m.
PucyHok B.8 PucyHok B.9

K2" TOCT 6111-52

32

hyx

1 — wryuep; 2 - waiba; 3 - uaHra; 4 - KombLO
YNNOTHUTENbHOE; 5 — NpoKnazka; 6 — BTynka NpxMMHas
BHAMAHUE! Brynky npuxumHylo 6 3ataruBate ¢
ycunumem 50 * 3 H-m.

PucyHok B.10

PucyHok B.11
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M72x2

1 - wryuep; 2 - waiba; 3 - uaHra; 4 - Konbuo
YNNOTHUTENbHOE; 5 — Npoknagka; 6 — BTynka NpxMMHas
BHUMAHUE! Brtynky npuxumHyto 6 3ataruBaTb C
ycunuem 50 * 3 H-m.

PucyHok B.12 PucyHok B.13

Mo 3aka3y BO3MOXHO pe3bboBOe YyCTPOMNCTBO KPENneHns ¢ Apyrum TUMOM pe3bbbl.

B.4 YctponctBo kpenmewuss C natpybkom npedHasHayeHO Ans  KpenneHus
npeobpasoBaTens CBapHbIM COEAVMHEHMEM Ha Kpbillke (BepxHew CTeHKe) pesepByapa.
YCTpONCTBO ABRsSieTca perynupyeMbiM (pucyHok B.14), npumeHsieTca Ans pesepsyapos
0e3 paBneHus.

YcnoBHoe 0603HayeHme Npu 3akase:

Oy80/P/HX,
roe  /HX — ykasbiBaeTcs TONbKO Ans ncnonHeHns us ctanm 12X18H10T.
1 2 3 [ 5 6 7 8 9

hyc=23

\ e I
T

81

55

|

\
o8
2 89
2125
£ 150

1 - 0TBETHBI hnaHel, ¢ naTpybkom; 2 — dnaHel, perynupyembiit; 3 — 6onT; 4 — KonbLO YNNOTHUTENBHOE; 5 — NpoKNafKa;
6 — 6onT (4 wr.); 7 - raitka (4 wr.); 8 — waiiba (8 wr.); 9 — wanda npyxmHHas (4 wr.).

BHUMAHUE! ins dmkcaumm ycTpoiicTBa KpenneHusi Ha HanmpaBnsiolwei npeobpasoBartens 6onT 3 3aTArnBaTh C
ycunuem ot 5 go 7 H-m.

PucyHok B.14

B.5 KOHCTpYKUMS YCTPOWMCTB KpenneHna MNOCTOSIHHO coBeplleHcTByeTcs. bornee
nonHas wHdopMauuMs no Tunam YCTPOWCTB KpenneHus onybrnvkoBaHa Ha cawnTe
npeanpusiTMs WWwW.NpPSensor.ru.

B0o3MOXHO MCMONHEHNE YCTPOMUCTBA KPEMMEHMS MO 3aKa3y.
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NPUNOXEHUE I
(cnpaBo4Hoe)
Tunbl nonnaBKoB Npeobpa3oBaTenen

.1 CBoaHble AaHHbIE NO NOMNNaBkaM ypPoBHSA npuBedeHbl B Tabnuvue IM.1.

Tabnuua .1
HaumeHoBaHue Pasuepe! Mac- | @8
MaTepuan D, | hy, | d, IeHve,
nonnaska Puc.| ca, r
MM | MM | MM MMa
D48x50xd21-PJIK-9 BCMNEHeHHbIN 360oHuUT, | 48 | 50 | 21 | .1 | 28,5 2,5
D48x50xd25-PJ1K-9 nokpbiTne ®JIK-9 48 |50 |25 |Ir1]29,7| 25
D48x50xd21-PIK-2 48 |50 [ 21 |1 31 25
D48x50xd25-PIK-2 7 96 48 |50 | 25 |I'1|32,7| 25
D40X50xd21-PNK-2 B s oMK | | 40 [ 50 [21 [T1[215 [ 16
D40x50xd25-PJ1K-2 P 40 |50 [ 25 |1 | 23 1,6
D45x50xd21-PJ1K-2 45150 |21 |[Ir1]275]| 16
D78x74xd20-HX 78 | 74120 |I2| 55 0,6
D78x74xd20-H>XX-166ap 78 | 74120 |I2| 55 1,6
D78x74xd22-HX 78 | 74122 |Ir2|1625| 0,6
D78x74xd22-HXX-166ap 12X18H10T 78 | 74 122 |l2]1625] 16
D49x49xd20-HXK-L| 49 149 |20 |I''3|385| 03
D49x49xd22-HX-L| 49 |49 |22 |3 | 44 0,3
D78x86xd20-H>X-LL 12X18H10T, 78 |86 |20 |I.2]| 76 0,6
D78x86xd20-HXK-LL-166ap dpToponnact ®-4 78 186 |20 |.2| 76 1,6
D35x50xd20-34C-7All cbeponnacTu 35|50 |20 (|r1)]205]| 16
D39x50xd21-34C-7All 350_7 AM 39 |50 |21 |r1] 27 1,6
D48x50xd21-30C-7Al-1006ap 48 |50 [ 21 |1 ]| 40 10
"abapuTHblEe pa3Mepbl NONIABKOB yka3aHbl Ha pucyHkax .1 —I.3.
Mozvum  Z2d MazHum Zd MazHum Zd
\ |
= | 5
‘ ‘ —~_ |
| _ |
| = ‘
‘ ! N\ J
40 ‘
I ﬁD
7D
PucyHok I".1 PucyHok IM.2 PucyHok .3

Bce nonnaBku ypoBHS AOMKHbI YCTaHaBNMBAaTLCA Ha NpeobpasoBaTteflb MarHUTOM
BBepX. [lonoxeHne marHuTa B nonnaBKkax U3 BCneHeHHOro a3boHuTa, cpeponnactuka SOC-
7Al moxHO onpegenuTb Bu3yanbHO. B nonnaeBkax u3 HepxaBelowlen cTany Mapku
12X18H10T nonoxeHne marHuTa (Bepx nonnaska) mapkupyeTcsi byksoit N.
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.2 Op1eHTMPOBOYHbIE 3HaYeHUus

rmybuH MOrpyXKeHUs MOMNMaBKOB YPOBHS B

3aBMCMMOCTY OT NMOTHOCTM KOHTPONUpyeMoii cpeabl npuseaeHsl B Tabnuuax .2 n .3

Tabnuua .2
ny6uHa norpyxeHusi, MM Ansi KOHTPONMPYeMOK cpefbl
Haﬂ“o"r?;::f:”e MMAOTHOCTLIO, Kr/m® (ansa gnanasoHna 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-PJ1K-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-dJIK-2 — — 42 138,8(36,2| 34 | 32 |30,5| 29 [27,5| 26
D40x50xd25-dJ1K-2 — — — — — = 42 140,2|37,5| 36 |34,5
D45x50xd21-PJ1K-2 46 |41,8| 39 |35,7(33,4|31,2|29,3|27,7|26,2|24,9|23,6

D78x74xd20-HX
D78x74xd20-HDK-166ap 42 |39,6|37,2(35,5(33,9/32,6(31,3|30,3(29,3|28,4|27,6

D78x74xd22-HX
D78x74xd22-H)K-166ap 44,8141,9| 39 |37,1|35,2(33,8(32,4|31,2|30,1{29,2(28,3
D49x49xd20-H>XX-L| - - - — | 41 |38,2|35,5|33,7| 32 [30,5| 29
D49x49xd22-H>XX-L| - - - - - — | 41 [38,5|36,5|34,5|32,5

D78x86xd20-HXX-LU
D78x86xd20-H)K-LU-166ap 60 | 56 | 52 |49,8|47,5|45,3| 44 |42,5| 41 | 40 | 39
D35x50xd20-30C-7Arl - - - — | 45|42 |39 | 37 | 35 | 33 | 31
D39x50xd21-340C-7All — — — — |45,5(42,5| 40 |37,5|/35,5|/33,5| 32
DA8XSOxd2L-9AC-7AM- | _ | _ | _ 140,7(39,6|37.9|36.3|35,7|31.8(30,3| 28,8

1006ap

MNpumeyaHne — 3Hak «—» O3HaA4YaeT, 4YTO MOMMABOK MPW [AAHHOW MNOTHOCTU

KOHTPONMPYEMOW cpefpbl TOH

eT.

Tabnuua .3
Iny6uHa norpyxeHnsi, MM A8 KOHTPONMPYEMON cpefbl
Haumenosatne NNOTHOCTbLIO, KI/M”~ (ans gvanasoHa ot 1000 go 1500 KI’/M3)Z
ronnaska 1000[1050]1100[1150{1200]1250]1300[1350]1400]1450]1500
D48x50xd21-®NIK-9 | 20,8| 20 | 19 | 18 |17,4|16.8| 16 |15.2|14,9|14,4|13.9
D48x50xd25-®NK-9 | 24,8(23,7|22.6|21,7|20,8| 20 |19,2|18,5]17,8(17,2|16,7
D48x50xd21-®NK-2 22 | 21 | 20 |19,1]18,3[17.6|16,9|16,3|15,7|15,1]| 14,6
D48x50xd25-®ONK-2 | 27.2| 26 |24,8|23,8(22,8(21,9] 21 |20,3]19,6]18,9]18,3
DA40X50xd21-®JK-2 26 |245|23,5|22,5|21,6/20,8| 20 |19,3]18,6| 18 |17,4
D40X50xd25-®NK-2 | 34,5] 33 |31,5|29,7| 29 |27,9]26,8|26.4| 25 |24.2|23,4
D45x50xd21-®NK-2 | 23,6] 22 | 21 |20,2]19,4|18,6] 18 |17,4]16,8|16,2|15,6
D78x74xd20-H)K
D7x74xd20 DK 166ap | 27/6|26:9|26.2| 256 25 |24.4|239|23.4| 23 |22,6|22,2
D78x74xd22-HX
D78x7Axd22 ik LoGap | 28:3| 275 26.8|26,1|25,5|24.9|24.3|23.8|23,3| 228|224
D49x49xd20-HXK-L| 29 | 28 | 27 |25,7|245|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 norpykeHusi, Mm A5isi KOHTPONMpPYeMOW cpeabl
NNOTHOCTLIO, Kr/M” (Ansa gnanasoHa ot 1000 go 1500 KI’/M3)Z
1000|1050{1100|1150{1200{1250{1300{1350{1400{1450/1500
D78x86xd20-HX-LI

HaumeHoBaHue
nonnaeka

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

D35x50xd20-OC-7AMN | 31 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 |21,5| 21
D39x50xd21-3C-7AMN | 32 [30,5| 29 | 28 | 27 | 26 | 25 | 24 [23,2|22,5|21,7
D48X50X1d02016'250'7'°‘”' 28,8(27,5(26,2(25,1|24,1|23,2|22,3|21,5|20,7|20,1|19,4
r.3 KOHCprKLI,VIVI nonnaBKoOB NMNOCTOAHHO COBepLIJeHCTByPOTCﬂ n MOryT oTnnyaTbCHa OT
I'Ipe,D,CTaBﬂeHHbIX Ha pI/ICyHKaX. 50nee nofiHaqa VIHCbOpMaLWIﬂ no Tunam nonnaBKoOB
onybnvkoBaHa Ha cante NpeanpuUaTUS WWw.Nppsensor.ru.
Bo3MOXHO ncnonHeHne nonnaBkoB Mo 3aKaasy.
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NPUNOXEHUE O
(cnpaBoy4Hoe)
Mopsinok paboTkl ¢ npeobpasoBaTtenem no npotokony CEHC

0.1 Obwme cBegeHus

Pa6botbl ¢ npeobpasosatenem no npotokony CEHC ocyuwectsnswoTca 4vepes
nokasbiBalowne u curHanuavpyrowme npubopel Trna MC-K, BC-K  unu  4epes
nepcoHanbHbIM  KOMMbOTEP C npumeHeHnem agantepoB JIMH-RS232, JIMH-USB wu
COOTBETCTBYHIOLLEr0 MPOrpamMmmHOro obecneyeHns.

MoapobHoe onucaHne nopsiaka paboTbl C NOKa3bliBAOLMMU U CUTHANU3NPYIOLWLMMU
npubopamu tmna MC-K, BC-K npuBegeHo B COOTBETCTBYHOLMX  PYKOBOACTBAx Mo
aKcnnyartauuu.

Pa6boTta c npeobpasoBartenem yepes3 nepcoHanbHbIN KomnbloTep obecnednBaeTcs
nporpammon «APM CW CEHC», HacTpomnka — nporpammon «HacTponka [aTymkoB K
BTOPWYHBLIX NPMOOPOBY», @ pacyeT rpagyMpoBOYHON Tabnuubl pesepByapa M ee 3anucb B
namsiTe npeobpasoBaTtens — nporpammon «Ipagyvposka». MogpobHoe onncaHue nopsaka
paboTbl C MCMONb3OBaHWEM MEpPCOHaNbHOrO KOoMMbloTepa M MNporpaMM NpuBEOEHO B
COOTBETCTBYHOLLMX PYKOBOACTBAX Nosb30oBaTeNs.

Hanee npusoguTcs nopsiAok paboTel ¢ npeobpasoBatenem C UCMOfb30BaHUMEM
nokasbiBaloLmX 1 curHanusmpyowmnx npnbéopos tuna MC-K, BC-K.

Pa6oTta ¢ npeobpasoBaTenem OCyLLEeCTBNAETCA C NOMOLLbIO KHOMOK npubopa Tuna
MC-K, BC-K, npu atom Ha Tabno npnbopa BbIBOAUTCA COOTBETCTBYOLLA UHOPMaLUS.

Mpu paboTe pasnuyaeTcs KpaTKOBPEMEHHOE (ANUTENbHOCTLIO MeHee 1 cekyHabl) U
AnuTenbHoe HaXaTne KHOMOK.

B paGoyem pexume npy NpocMoOTpe napameTpoB nepexof OT OAHOro napameTpa K
APYroMy OCYLLEeCTBSETCA KPaTKOBPEMEHHbIM HaxaTueM npaBoW KHOMku npubopa Tuna
MC-K, BC-K, a nepexoa k npocMoTpy mapameTpoB criegytoiero npeobpasosartens unm
OpYroro yCTpOWCTBA OCYLLECTBMAETCA AMUTENbHLIM WM KPaTKOBPEMEHHBIM HaXKaTuem
NEeBOW KHOMKW.

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

MepemelleHre No NyHKTaM MEHIO OCYLLIeCTBNSIETCA creaytolem o6pasom:

— TekyLwuin nyHKT MeHI0 oTobpaxaeTcs Ha Tabno npubopa Tvna MC-K, BC-K.

— lepexod Kk cnegyowemy unv npegblgyweMy NyHKTY MEHI0 OCYLLeCTBNseTcs
KpaTKOBPEMEHHbBIM HaXKaTrem NPaBon UMW NEBOW KHOMKN COOTBETCTBEHHO.

— BbiGop TekyLero nyHkta MeHio (BXoA) OCyLLeCTBNSETCH ANUTENbHbIM HaXaTuem
NpaBoW KHOMKW.

— BbICTpbIV BbIXO4 M3 MEHI0, TEKYLLIEro MyHKTa MeHo 6e3 CoxpaHeHus N3MeHeHWn
OCYLLEeCTBISAEeTCA O4HOBPEMEHHbBIM HaXXaTMeM JIEBOW U NPaBOr KHOMOK.

— BbIx0oA4 13 MeHI0, TeKyLLIero NyHKTa MeHI0 OCYLLECTBMSETCS criedyoLwmm o6pasom:

— KpaTkoBpeMeHHbIMU HaXaTusiMu Ha npaByto KHOMKY Heobxoanmo nepenTu
K NyHKTy, nognyHkTy End. Ecnu B paHee BblOpaHHbIX MOAMYHKTaX MeH Obinu
npov3BeaeHbl Kakne-nmbo W3MEHEeHWsi, TO NPW KPaTKOBPEMEHHOM HaXaTuum Ha
npaByto KHOMKY Ha Tabno otobpasnTcs 3anpoc — SAV? (CoXpaHuTb?).

— [nuTenbHoe HaxaTue Ha nNpaByld KHOMKY OCYLECTBMASEeT BbIXOA C
COXpaHeHWeM MW3MEHeHWI, Mpu 3TOoM Ha Tabno nocnegosaTenbHO OTO6passATcs
coobueHusa — YES, SAVE (na, coxpaHeHo).

— KpaTkoBpeMeHHOoe HaxaTue Win OTCYTCTBME HaXaTus Ha MpaByto KHOMKY
ocyllecTBNsieT BbIxod 6e3 coxpaHeHuss W3MEeHeHW, npu 3ToM Ha Tabno
oTobpasunTcs coobLyeHre — no (CoxpaHeHUst He ObIno).
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HabGop agpeca n ApyrMx 4YMCroBbIX MapaMeTpOB OCYLLECTBMSIETCS CeayLmnmM
obpasom:

— lNpwn Habope 41cnoBoro napameTpa, TEKYLLMI BBOAMMbIV Pa3psg MUraer.

— MMepexopn k BBOAY ApYroro paspsiaa, CTapLuero v Mnagwero, ocyLecTBnsaeTcs
KpaTKOBPEMEHHbLIM Ha)XaTUeM NEBOI UMW NPaBO KHOMKM COOTBETCTBEHHO.

— lMpu BBOAE APOOHLIX YMCMOBLIX 3HAYEHUI KPATKOBPEMEHHOE HaxaTue NneBou
KHOMKW MpX MUrarloleM KpanHeMm cTapluem paspsife OCYLeCTBNSeT Nnepexon K BBOAYy
NonoXeHus1 pasgenutens Lenon n ApobHOM YacTenm — TOYKWU, NPU 3TOM TOYKa HaynHaeT
MuraThb.

— [OnuTenbHoe HaxaTue reBON MMM NPaBON KHOMKM OCYLLECTBNSAET U3MEHeHue
3HayeHuss paspsga B OOnMblUyld UMM MEHbLUYD CTOPOHY COOTBETCTBEHHO, a TaKkke
M3MEHSIET NONOXEHNE pasgennuTens Luenow n gpobHol Yacten.

— BBop oTpuuaTtenbHbIX YMCEN OCYLLECTBNSAETCA BbIOOPOM 3HaKa «-» B KpalHEM
cTaplem paspsige.

— BBog HabpaHHOro 4MCNOBOro 3HAYEHUS OCYLLUECTBMSETCS KPaTKOBPEMEHHbIM
HaXxaTMeM NPaBoW KHOMKU NpY MUratoLLeM KpaHem mragliem paspsae.

Bbibop napameTpa nyHKTa MEH0 OCYyLLIECTBISETCS crneayowmum obpasom:

— Tekywee 3HayeHne BblbMpaemoro napameTpa oTobpaxaeTca Ha Tabno
MUraHVeMm.

— [ponucTtbiBaHMe 3HayeHWn napameTpoB B OOHY WNW  OpPYyryld CTOPOHY
OCYLLECTBNSIETCS ONUTENbHBIM HAXXaTUEM Ha NEBYHO UMW NPaBYHO KHOMKY.

— Bbibop (BBOO) TeKywero 3HayeHuMss  napamMeTpa  OCyLlecTBnseTcs
KpaTKOBPEMEHHbIM HaXaTueM Ha MPaBy KHOMKY.

0.2 NMpocmoTp napameTpoB

MapameTpbl npeobpasoBaTtens, KOTOpble MOXHO BbIBECTM Ha OTOOpaxeHue B
pexume namepeHunin, npueeneHsl B Tabnvue O.1.

Tabnuua 0.1
O6o3Ha-
YeHue HanmeHoBaHue MpumeyaHune
h YPOBEHb KAIKOCTH, M PaccTosiHme OT HWKXHEN CTEHKM (gHa)
pesepByapa A0 NOBEPXHOCTU XMOKOCTH
TemnepaTypa XUOKOCTU I XXNOKON
t TeMmnepaTypa KMIKocTH, °C dasbl CYI, onpegensiemasi nokasaHusimMm
[aTyvKoOB Temneparypsbl,
PacnoNOXEHHbIX HUXKE YPOBHS XXWMOKOCTU
% I'Ipou_,.eHTHoe 3anosiHeHne OTHoLWEeHMEe 06BbEMA XUOKOCTU K OOBEMY
obbéma pesepByapa, % pes3epByapa, Bblpa)KeHHOE B NMpoOLieHTax
U OBbEM KUAKOCTH, M OOBEM XNOKOCTU, COOTBETCTBYIOLLUN

N3MEepPEHHOMY YPOBHIO

G Macca npogykta, T Macca xungkocTtn

IMNOTHOCTb XMAKOCTN NN NNOTHOCTb

r [noTHocTb, r/cm?® .
xugkon pasel CYI

TemnepaTtypa, onpegensemas
nokasaHusMW [aT4MKOB TeMepaTyphl,

Temnepatypa napoBon dasbl, °C
PacnosoXeHHbIX BbILE YPOBHS

XMOKOCTHU.
G~ Macca napoBoit basbl, T Macchl xungkon n naposon dasbl CYT,

- onpegensiemMble Mo KOMMNOHEHTHOMY
G_ Macca xuakon dasbl, T CcoCTaBy U Temnepartypam ¢as
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0.3 MeHio 6GbicTporo gocrtyna

CTpyKTypa MeHo GbICTPOro AocTyna npveegeHa Ha pucyHke [.1.

Bxoa B MeHro 6bicTporo goctyna (USEr)

MeHio ycTaHoBOK
nonb3oBaTens

MpocmoTp NapameTpos
B PEXVME yOepKaHus

Bbixop B pabouni pexum

PucyHok 1.1

Bxoa B MeHio GbICTpOro AocTyna OCYLUEeCTBASETCS Mpu MPOCMOTpe napameTpoB
ONUTENbHBIM  HaXXaTMEM Ha MpaByl KHOMKY MOKa3biBAOLWUX W CUTHANMU3UPYOLLNX
npubopos Tvna MC-K, BC-K. Npu 3Tom Ha Tabno otobpasnTtcst 0603HauYeHne meHo USEr u
nepBbIA NYHKT MeHio SEt.u.

MyHKT meHo SEt.U COOEepXWT MEHI0 YCTAHOBOK MONb30BaTens, T.e. COAEPXWT
NOANYHKTbI, COOTBETCTBYIOLUME BBOAMMbBbIM WCXOAHBIM AaHHBIM WM U3MEPSEMbIM
napameTpam. NyHKT MeHio SEt.u no3sonsieT npy NPOCMOTPE B peXnMe U3MEPEHUN UMK B
pexume aMynsauMmM Npou3BeCcTU ONepaTUBHOE M3MEHEHME COAEPXKALLUMXCHA B JAHHOM MEHHO
MCXOAHbIX AaHHbIX, MapaMeTpoB.

OTobpaxaembin coctaB nyHkta SEt.u 3aBucut OT BbibpaHHOro crnocoba pacyeTa
NMOTHOCTU 1 BbIGPAHHOIO pexunma paboTbl: N3MEepEHNE UNN 3MYTSLUS.

MoanyHKTbI, COOTBETCTBYOLME M3MepsSeMbiM napameTpam: h, nt°, otobpaxatoTcs
TONMbKO B pexume amynsaumu. B nognyHkTe nt° MOXHO 3agaTtb 3HAYEHWs TemnepaTyp Ans
KaXX4oro gatyunka Temneparypsbl.

MopnyHKTbI, COOTBETCTBYHOLUME WCXOOHBIM [AaHHbIM Anst  pacyeTa MroTHOCTU
npou3BonbHon xugkoctn (cm. 1.5.6): Lo, to, ro, oTobpaxatTcsi, ecnM YCTaHOBMEHO
3HayYeHMe MaccoBOW AoMnuW nNponaHa Pr paBHoe Hyrto.

MoanyHKT, COOTBETCTBYHOLLMI MaccoBon aone OytaHa Pb ans pacuyeta nnotHoctu
CYl no komnoHeHTHOMY cocTaBy (cM. 1.5.6), otobpaxkaeTcsi, eCrivm yCTaHOBIEHO 3HA4YeHne
MaccoBOW JONM nponaHa Pr oTnnyHoe oT Hyns.

MyHkT meHo ObicTporo poctyna Hold nosBonsieT onepaTvBHO NPOCMOTPETb B
pexvMe yaepxaHusi 3HauYeHuMsi BCEX UW3MepsieMblX, BbIMUCMSIEMbIX NapamMeTpos,
COOTBETCTBYOLLUX NOCNEAHEMY N3MEPEHUIO.

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

MoMuMO nNOAMYHKTOB, COOTBETCTBYHLLMX MNapamMeTpam, MpeacTaBfeHHbIM B
Tabnuue [O.1, nyHkt Hold comepXuT noanyHKT nt°, B KOTOPOM MOXHO OMepaTuBHO
NPOCMOTPETb 3HAYEHUS TemnepaTtyp, M3MEPEHHblE KaXAbIM [ATYMKOM Temnepartypbl
npeobpasoBaTensi.

0.4 MeHI0 HacTpoWku npeobpasoBaTens

Uepes MeHO HaCTpOMKM OCYLLECTBNSIETCH HacTpolika npeobpasoBaTersi.
HacTpoiika npeo6pasoBatenst NPOBOAUTCA Ha NpeanpuUSTUN-U3rOTOBUTENE B MOMHOM
06bEME B COOTBETCTBMW C [AaHHbIMU 3akasa. HeoBXoguMOCTb MNepeHacTPOiiKK
npeobpasoBaTens npu aKCnyataunum MOXeT BO3HUKHYTb, eCnv AaHHble 3akasa He Obliu

54
CEHC.421411.001-90P3




npegoctaeneHbl B MOMHOM  06bEéMe  WNM  OKasanuCcb  HECOOTBETCTBYHOLLUMMU
AeCTBUTENBHOCTM.
CTpyKTypa MeHI0 HacTpolku npeobpasoBaTtens npusegeHa Ha pucyHke [.2.

Bxopa B pexum HacTpoiku (SEt)

BBop apgpeca
npeobpasoBaTtens

Bbixoa B pabGounit pexum
npocmoTpa napamMeTpoB Cnoco6 rpagymposkm

ovALH bl Hov.ELHnEic H End |:’

OcHOBHble HacTpa-
nBaemMmble napameTpbl

MapameTpbl pacyeTa
NMNOTHOCTH

MoporoBsble 3HavYeHUs
napameTpos

Mmctepesunceol

FMcTepeancbinoporoBblx
3Ha4YeHuit napameTpoB

”C’Kaaa;‘;‘;nﬂeﬁ‘;;"'y“;: | m HiccHaocHscHarcHs cHecH7cHeoc |-ﬂ-3
”03“$2;n”eapT:T”yK:j | ht° HintHanHsnHanHsnHonHznHsn Hend P
napameTpos |7_U_1I'|8_*‘_2_,'J_9_P_ ot |
_I'Iapameprl
jLacTponu Consu o [sadal rs H » Hsp H aa Hend P

YnpaBnexue
focTtynom

Cnucok otobpaxaeMblx

Kanu6poska

UHdopmaumns o6
ycTpoicTee

inFo{ Er H Ad HPn Hs1 Hs2 HEndP

End

Bbixoa B pabounit pexum

MpumeyvaHus

1 NyHKkT MeHto GiS2 oTobpaxaeTcst Npu YyCTaHOBKE BCEX MMCTepe3ncoB B MyHkTe GiSt paBHbI-
MW HYTHO.

2 MyHkT MeH PSd. n nognyHkT P1 oToGpaxatoTcsi TONbKO npu paboTe C ypoBHEM AOCTyna
agMuHUCTpaTop.

3 MyHkT MmeHo SAdA oToGpaxkaeTcsi TONbKO ANsi BapuaHTa ncnonHeHns Modbus.

4 MognyHktbl GU1, Gh2, GP nyHkTa GiSt 1 U1, h2, P nyHkTa rEAd He ncnonbayoTcs.

PucyHok [.2

MepeyeHb NyHKTOB, MOAMYHKTOB W MapaMeTpoB MEHK HacTpOWKM MNpuUBEAEH B
Tabnuue 0.2.

Bxoa B MEHIO HACTpOWKW OCYLLECTBMSETCS M3 pexuma npocMoTpa napameTpoB
O[HOBPEMEHHbIM HaxaTnem Ha 06e kHomku. Mpu aTom Ha npubope oTobpasnTca Haanuch
SEt (HacTporika). 3atem B TeyeHue 5 cekyHO HeOOXOAMMO KpaTKOBPEMEHHO HaxaTb Ha
npaByto KHOMKY, MOCHe Yero nosBUTCS HAMKaUuWA 3anpoca agpeca yctponcrasa: A XXX.

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

MyHKT MoanyHKT (napameTp)
0O6o- 0O6o- HaumeHoBaHue, Mpumeuanue
3Ha4e- | HaumeHoBaHue | 3Ha4e-
eAnHuLa n3mepeHus
Hue Hue
SEE Mepexop k - - OcyuiectensieTcs B
npPoCMoTpy cooTtBeTcTBUM ¢ 1.5
napameTpoB
SEtt OcHoBHbIE h_ HwxHASA KOHTpOnbHas, YcTaHaBnmBaoTCcs npu
HacTpavBaemble KanmbpoBoYHasa Touka N3roTOBMNEHUN
napameTpbl YPOBHSA, M npeobpasoBartens
h™ BepxHsas koHTponbHas,
KanmbpoBoyHas Touka
YPOBHS, M
di "my6uHa norpyxxeHus YcTaHaBnvBaeTcs B
nonnaeka YpPOBHsi, M cooTBeTcTBMM C [1.6,
npunoxexvem I
do OtcTyn oT gHa YcTtaHaBnmBaeTcs npu
pesepByapa, M yCTaHoOBKe
npeobpasoBaTens B
cooTBeTcTBMM ¢ [1.6
Gr Cnocob pacyeTa YcTraHaBnuBaeTcs B
o06bEMa XKUOKOCTH cooTBeTcTBUM C [1.6
H BeicoTa (anameTp) YcraHaBnvBaloTcs B
pesepsyapa, M cooTtBeTcTBUM ¢ [1.6 no
U O61LEéM pesepByapa, M° [aHHbIM Ha pesepByap
d7 Mopor o6HyneHus YcTaHaBnvBaloTCs B
NoKasaHUM ypoBHS, M cooTtBeTcTBUM C [1.6
dt [MocTosAHHas BpeMeHM
AemMndupoBaHus, ¢
dEnS MapameTpbl Lo KoadbbmumeHt YcTaHaBnvBaroTCs B
pac4yeTa 00BEMHOro pacLumMpeHuns, cooTtBeTcTBUM ¢ 1.7
NOTHOCTU x10™ 1/°C
ro McxogHass mMnNoTHOCT,
r/cm®
to Temnepatypa,
COOTBETCTBYHOLLAsNA
mncxogHom nnoTHocTn,°C
LEv [Moporosbie 1...8 Cnncok NoporoebIx YcTraHaBnvBaloTcs B
3HavyeHus 3Ha4YeHnn napameTpoB cooTBeTcTBuM ¢ [1.8
napameTpoB cpenpl
GiSt licTepeswnchl Gh 'ncTepesnc ypoBHSA
XKWUOKOCTU, M
Gt° MmcTepesuc cpegHen
Temneparypsl, °C
G% |[ucTepesnc npoueHTHOro
3anonHeHus obbéma
pesepByapa, %
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MpogomxeHve Tabnuubl 0.2

MyHKT MoanyHKT (napameTp)
0O6o- O6o- HaumeHoBaHue, MpumevaHue
3Ha4e- | HaumeHoBaHue | 3Hayve-
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 'mcTepesnc gaeneHus
Mcrepesnc YcTaHaBnvBaTCcs B
Gt~ | TemnepaTypbl NapoBoMn 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 ructepesncos K
NOpOoroBbIX 8.G NoporoBbIM 3HAYEHUAM
3HaYeHuwn napameTpoB
nt° MokasaHus 1°C Cnucok TemnepaTtyp, |[lpocmoTp ocyulecTBnsieTcst
[aT4ymKoB 8°(.:" N3MEpPEHHbIX AaTyMKaMm B cooTtBeTcTBMM Cc 1.9
Temneparypbl Temneparypsl, °C BbicoTbl ycTaHaBnuBaoTCA
ht° Moanuun 1nT Cnucok BbICOT YCTaHOBKU npu N3roToBneHnn
[aT4MKOB 8hT AaT4yMKOB Temneparypsl, npeobpasosartess
Temneparypbl M
rEAd Cnimcok 1h Cnncok napameTpoB, YcTaHaBnmBalTCs B
oTobpaxaeMbix 12 G oTobpakaemMbix 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 ynpaBneHusi |BBog komaHz ynpaBrneHus B
(kannbpoBku) cooTtBeTcTBUM € [1.12
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MpogomxeHve Tabnuubl 0.2

MyHKT MoanyHKT (napameTp)
0O6o- O6o- HaumeHoBaHue, MpumevaHue
3Ha4e- | HaumeHoBaHue | 3Hayve-
eAvHULa N3MepeHust
HUe Hue
inFo | MHdopmaums 06 Er Kopg owwmbkun MpocmoTp ocyLlecTBnsieTcs
YyCTpONCTBE npeobpasoBaTens B cooTBeTcTBUM ¢ [1.13
Ad | Angpec npeobGpasoBaTens YcTaHaBnveaeTcs B
cooTtBetcTBun ¢ [1.13
Pn Bepcus nporpammel 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 oTobpaxatoTca 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) MeHo HacTponku obecneumBaeT ObICTpbI Mepexon K
NpocMOTpy NapamMeTpoB npeobpasoBaTens.

Mpy 60nblWOM KONMMYECTBE MNOAKMYEHHbIX YCTPOMCTB BbIOOP (MPONUCTbIBAHME)
agpeca npeobpasoBatend B COOTBeTCTBMM C [1.1 MOXeT 3aHsATb AOCTaTOYMHO MHOrO
BpEMEHU, 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:

— Bonmtm B MeHW HacTpowikum B cootBeTtcTBuM ¢ [.4, HabpaB apgpec
npeobpasoBaTens.

— Bbibpate B cootBeTtctBUM ¢ [.1 nyHkT meHio SEE. lNpu atom MC-K, BC-K
nepengeT B pabounin pexum npocMoTpa napameTpoB npeobpasoBaTensl, ¢ 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) ycTaHaBnuBalTcs Ha NpeanpusaTUmn-
M3roTOBUTENE N UCMONb3YHTCA NPW HACTPOKKe (OCTUPOBKE) NpeobpasoBaTens B COOTBET-
CTBUM C NpunoxeHnem X.

MpeobpaszoBaTenb OCYLLECTBMASET U3MEPEHME OT HWXKHEW TOPLEBOW MOBEPXHOCTU
HanpaensLWeNn ANsi BCEX BapuUaHTOB WCMOMHEHWS, KPOME BapuaHTa C WHBEPCHbLIM
0aTyMKOM YPOBHSl, UMW OT YNJIOTHUTENbHOW MOBEPXHOCTM YCTPOWCTBA KPEnneHus ans
BapuaHTa C MHBEPCHbIM AaT4YMKOM YPOBHSI 0O HWKHEN TOPLEBOW NMOBEPXHOCTM MOMnnaBka.
MpuBegeHne w3MepeHU K peanbHbIM YCMOBUSIM 3KCMMyaTauuyM OCYLECTBISeTCA C
NMOMOLLIbIO NOAMYHKTOB, COOTBETCTBYHOLMX NapameTpam d0, d1.
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MapameTp dO yumTbIBAET OTCTYN OT AHA pe3epByapa. ATO pacCcTosiHMe B MeTpax oT
OHa pes3epByapa [0 HWXHEW TOPLEeBOW MOBEPXHOCTU HanpasnstoLwen (CM. pucyHku 1, 7)
WW YNNOTHUTENBHOW NMOBEPXHOCTU YCTPONCTBA KPenneHns (CM. pUCyHoK 8).

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

BenuunHa otcTyna MoxeT OblTb KakK MOMOXWTENbHOMW, KOraa BbllleyKa3aHHble
NOBEPXHOCTM HAaXOAATCA Bble [JHa pesepByapa, Tak W OTpuuUaTenbHOW, Koraa
BblLLIEyKa3aHHblEe MOBEPXHOCTN HAXOAATCH HWXe AHa pesepByapa.

Mpu BbiNycke npeobpasoBaTenss C NPOM3BOACTBA BeNMYMHA OTCTyna OT AHa
pesepByapa Nno yMonyaHuio yctaHaBnmeaeTcsa paBHow Hynto. OTCTyn oT AHa pe3epByapa B
YCMOBUSIX 3KCNyaTauun onpeaenseTcs npu yctaHoske npeobpasosarens.

Mapametp d1 yuuTbiBaeT rnybuHY MOrpyXeHWs nonnaska YypoBHA. [nybuHa
NOrpy>xeHnsi Nonnaeka yCTaHaBNMBAETCH B 3aBNCMMOCTW OT TUMa KOHTPONMUPYEMON cpeapl
(NNOTHOCTM  XKMOKOCTM) B COOTBETCTBMM C npunoxennem [ wnu  onpegensieTcs
akcnepumeHTanbHo. MNybuHa norpyxeHus BBOANTCA B MeTpax (M).

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

C nomoubto nognyHkTa Gr ocyuiectnseTcs Bolbop cnocoba pacyeta obbéma:

ovaL — no dopmyne AnA ropuM3OHTanbHOrO LUWMMHAPUYECKOTO pesepByapa C
NAOCKUMW AHULLAMU;

tAbL — no rpagyvpoBo4yHoi Tabnuue pesepsyapa;

ov.EL — no dopmyne Ans ropusoHTanbHOro LMAMHAPUYECKOrO pesepByapa C
ANAUNTUYECKUMY SHULLAMN;

hEiG — no chopmyrne Ans BepTMKanbHOro pesepsyapa.

Mpumeyanve - [pagyvpoBodHas Tabnuua pesepByapa pacCUMTbIBAeTCs W
BBOAMTCS B NamMATb NpeobpasoBaTens ¢ MCNonb3oBaHWeEM nporpamMmbl « pagympoBKay.
MopgnyHkt H cooTBeTcTBYeT napameTpy — BbicoTa pesepByapa. [ns

rOPU3OHTanbHbIX LUWMAMHAPUYECKUX pe3epByapoB BbICOTA COOTBETCTBYET AuamMeTpy
pesepByapa. BbicoTa BBOAUTCA NO AaHHLIM Ha pe3epByap B MeTpax (M).

MoanyHkT U cooTBeTcTBYET NapameTpy — o6bEM pesepByapa. O6bEM BBOAUTCS NO
AaHHbIM Ha pesepByap B MeTpax B Kybe (M3).

MpumeyaHuns

1 BeicoTa COOTBETCTBYET YPOBHIO, NMPY KOTOPOM O6BEM KOHTPONMMPYEMON XKUAKOCTU
paBeH 06bEMY pe3epByapa.

2 MNpwn onpepeneHnn obbEMa XMOKOCTU MO rpagyvMpoBOYHOM Tabnuue BbicoTa U
006bEM pe3epByapa aBTOMaTU4ECKM YCTaHABMNMBAKOTCA B COOTBETCTBMMN C rpagyvpOBOYHOMN
Tabnuuen.

MN3-3a Hanuuusi y npeobpasoBaTensi HWXHEN HeuaMepsieMoW 30Hbl Npu  ero
aKcnnyaTauMm MOXeT BO3HUKHYTb HeobxoaMMOCTb OOHyneHusi MokasaHui YPOBHSA U
COOTBETCTBEHHO €ro MNpou3BOAHbLIX: O0ObEMAa, MacChbl MPU YMEHbLUEHUN YPOBHS HUXKE
NMOPOroBOro 3HaYeHUs. [ns aTOro npeaycmoTpeH MOAMNYyHKT MEHK, COOTBETCTBYHOLLMNA
napameTtpy d7 (nopor obHyneHus ypoBHS xugkocTtn). MNpy 3ToM nokasaHusi ypoBHs 6yayT
OBHYNATBCA MPU MOHWKEHWN HWDKe 3a4aHHOro mopora, a MepekriioyeHne C HyneBoro Ha
HeHyrneBoe nokasaHue byaeT NPoUCXoauTb NPU NPEBbILLEHWN YPOBHEM 3a4aHHOro nopora.

MoanyHkT dt ncnonb3yeTcs Ans yCTaHOBKN MNOCTOSIHHOW BpeMeHW AeMndrpoBaHus.
Mpwu BbINycke U3 NpoM3BOACTBa NpeobpasoBaTenb HACTPOEH C OTKIYEHHON DyHKUMeln
AemMnduposaHusa (ycpeaHeHus) nokasaHuin U3MepeHun, Npyu 3TOM MOCTOSIHHas BPeMEHU
agemndupoBanns dt  yctaHaBnmBaeTcss  paBHo 0. [Ona  BKOYeHUs  DYHKUMK
AeMndupoBaHna (yCpedHeHWs) nokasaHui M3MepeHun HeobxoaMMO BBECTU 3HayeHune
NOCTOSIHHOW BpeMeHu aemndmpoBaHus 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 Kk NOANYHKTY MEHI0, COOTBETCTBYHOLEMY Tpebyemomy napameTtpy, npu
3TOM 0TOGPa3nTCs TekyLlee 3HaYeHne napameTpa.

— [Ina nameHeHns napameTpa BOWTU B NOAMYHKT MeHO 1 HabpaTb (BbiOpaTb) HOBOE
3HayeHue napameTpa.

— Mepevitn kK noanNyHKTY End 1 BBINTK C COXpaHEeHNeM U3MEHEHWN.

MpumeyaHue — N3veHeHne NnapameTpoB BO3MOXHO TONBKO NMpu nepexoae k pabote
C YpOBHEM [JocTyna agMUHUCTPATOp WU  OTKIKOYEHHOW OOKMPOBKE  WU3MEHEHUI
HacTpoeyHbIx napameTpos (cm. .16, [.17).

0.7 HacTpoiika napameTpoB pac4yeTa NJIOTHOCTH

MpeobpaszoBaTtenb obecnevmBaeT gBa cnocoba pacyeTa MIOTHOCTU.

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

Mpn 3HaveHWn napametpa Pr OTNNMYHOM OT Hyns pacyeT NMAOTHOCTU
OCYyLLeCTBMAETCA MO KOMMOHEeHTHOMY cocTaBy CYI, BBeAeHHOMY B MeHK 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), koahdnLUMeHT 06BEMHOIO paclUMpeHUst — B ThICAYHbIX AOMAX Ha
rpagyc LUenbcus (xlO'3 1/°C).

MyHkT meHo dENS gybnupyeT meHo BbICTPOro AOCTyna 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, COOTBETCTBYOLWEMY 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 OOCTUKEHWM MapaMeTpoM 3adaHHOro MOpPOroBoro
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
OCYLLUECTBNSAIOT KOMMYTaLMIO LEenen WCMOMHUTENbHbIX YCTPOWCTB, BKMOYEHWE 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, BenuyuHa nopora u
HanpasneHue cpabaTtbiBaHuS.

B 3aBucumocTu oT HanpaeneHus cpabaTbiBaHWs, NOPOroBOE 3Ha4YeHUe napameTpa
MOXET ObITb HMXXHUM MOPOroM, u cpabaTtbiBaHue (ycTaHoBKa CODbITUS) Mpou3onaeT npu
NMOHWXKEHUN 3HAYEHUS MapaMeTpa HWMXe NoporoBoro, Uy NOPoOroBoe 3HayYeHne 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, HanpaBsrneHue cpabaTbiBaHWs, BENMYMHA).

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

— KpaTkoBpeMeHHbIM HaxaTuem npaBov (NeBon, nNpu HeobxoOMMOCTM) KHOMKK
BblIGpaTh HOMep Tpebyemoro NoporoBoro 3HadeHust. MNpu aTom Ha Tabno oTobpasaTcst ero
TEKyLLMEe 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 HeoOGXOAMMOCTU) KHOMKY
yCTaHOBWUTbL 0603Ha4YeHNe napameTpa, Ans KOToporo TpebyeTcs 3agaTtb MOPOr UM «--»
(OBa TUpe), ecnu NOPOroBoe 3Ha4YeHNe C TEKYLLMM HOMEPOM UCMONb30BaThCs He ByaeT;

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

— KpaTkoBpeMeHHbIM HaxaTuem Ha MpaBy KHOMKY MeperTu K BBOAY BENUYMHbI
NMOpOroBOro 3HayeHUs napameTpa, 3atem HabpaTb U BBECTU BENWYMHY MOPOroBOro
3Ha4YeHUs1 napameTpa.

— Mponuctatk go nyHkTa End v BeINTK C cOXpaHeHneM napameTpa.

MpumevaHns

1 EAWHWUBI  M3MEPEHMI MOPOroBbIX 3HAYEHWA COOTBETCTBYIOT eauHuuam
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.

ncTepesnc — BenuUMHA OTKMOHEHUS MapameTpa OT MOPOroBOro 3HaYeHusi B
CTOPOHY YBENUWYEHUS] ANsi HWXKHEro Mopora U B CTOPOHY YMEHbLUEHUSI AONsi BEPXHEro
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nopora, B npegenax Kotoporo He ByaeT npoucxoduTe cOPOC yCTaHOBNEHHOIO COobbITUS U
BO3BPaT K MOPOroBOMY 3Ha4Y€HMWI0 NapameTpa He BbI30BET MOBTOPHOrO cpabaTtbiBaHus.
3HayeHWe rmcTepesnca MOXHO yCTaHOBUTbL ABYMS cnocobamu.

B nyHkTe meHto GiSt ycTaHaBnMBalTCA 3HAYEHUS MMCTEPE3nCoB AN NapameTpoB
KOHTpOnMpyemon cpedbl. [McTepesncy Kaxaoro napametpa CoOTBETCTBYET MOANYHKT (CM.
Tabrnuvuy [.2). lNpu 3TOM YyCTaHOBMEHHOE A1 napameTpa 3HaveHue rucTepesunca
pacnpocTpaHaeTcs Ha BCe YCTAHOBMEHHbIE NOPOroBble 3HaYeHNs AaHHOro napameTpa.

B nyHkTe GiS2 ycTaHaBnMBaeTcs CBOE 3HaYeHue rucrepesnca Ang Kaxgoro nopo-
roBOro 3HayeHus napametpa. [McTepesncy Kaxaoro noporoBoOro 3Ha4YeHWss CoOoTBeTCTBYET
CBOW NoAnyHKT. Mpu aTOM NopaaKoBbIN HOMEpP rmcTepesnca B NyHkTe GiS2 cooTBeTCTBYET
NnopsiAKOBOMY HOMEPY NOPOroBOro 3Ha4YeHWs napameTpa B NyHkTe Lev.

MpumeyaHue — MNyHKT MeHo GiS2 oTobpaxaeTcs TONbKO NpU yCTaHOBKE 3HAYeHWN
BCEX MMCTEPE3NCOB B NyHKTE MeHI0 GiSt paBHbIMMW HYIIO.

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

— Bowitn B MeHIo HacTpolikm npeobpasoBaTens.

— Mponuctatb 1 BbIGpaTb NYHKT MeHio GiSt unu GiS2.

— MNponucTate A0 NOANyHKTa MEH0, COOTBETCTBYIOLEero TpebyemMomMy ructepesmcy
(Ha Tabno oTobpasnTca Tekyllee 3Ha4YeHue ructepesnca).

— [Ona n3mMeHeHns ONUTENbHbBIM HaxaTWeM Ha NpaByl0 KHOMKY BOWNTU B PEXWUM
pefakTypoBaHnA rmcTepeanca U HabpaTb HOBOE 3HaYeHne rmcTepesunca.

— Mponuctatb Ao nyHkTa End v BbINTM C cOXpaHeHneM napameTpa.

MpumeyvaHus

1 EAvHUUBI M3MepeHun ructepesnca COOTBETCTBYOT eAuHuuam U3MepeHui
napameTtpa (cm. Tabnvuy [.1).

2 N3ameHeHve napamMeTpoB BO3MOXHO TOMbLKO MpW nepexone k pabote C ypoBHeM
JocTyna agMUHUCTPATOP W OTKMOYEHHOW OnOKMPOBKE W3MEHEHWA HaCTPOEYHbIX
napameTpos (cm. .16, A.17).

0.9 MpocmoTp AaHHBLIX AATYMKOB TemnepaTtypbl

B nyHkTe MeH nt® copepxaTcsi 3Ha4YeHUs TemMnepaTtyp, U3MEPEHHbIE KaXabIM
YCTaHOBNEHHbIM Ha npeobpasoBaTtene AaTYMKOM TemnepaTtypbl (aHamnormyHbIn NOAMYHKT
copepxutcs B nyHkTe Hold meHio GbicTporo gocryna).

B nyHkte wm™meHw ht° cogepxaTcs BbICOTbl YCTAHOBKM, MO3ULMM  OATYMKOB
TemnepaTtypbl (PacCTOSHNS OT HKHEN TOPLIEBOW MOBEPXHOCTU HanpaBnsioLen Ansa Bcex
BApVaHTOB WCMOJTHEHNS, KPOME BapuaHTa C WMHBEPCHbIM [OAaT4YMKOM YPOBHSA, WU OT
YMAOTHATENbLHOM MOBEPXHOCTU YCTPOWCTBA KpenneHus AN BapuaHTa C WHBEPCHbLIM
[aTyvMKOM YpOBHSI OO AaTyMka TemnepaTypbl), YCTAHOBMEHHblE NPU W3rOTOBEHUN
npeobpasoBarens.

[Ons npocmMoTpa M3MEPEHHOro 3Ha4yeHusl TemnepaTypbl UNM MNO3uLMKU AaTdvka
Temnepatypbl Heobxoanmo B cooTBeTcTBuu ¢ .1, [0.4:

— BoliT B MeHI0 HacTponkn npeobpasoBaTtensi.

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

— Mponnctate go Tpebyemoro patyvka TemnepaTypbl (Ha Tabno oTtobpassitcs
3Ha4YeHUs1 TemMnepaTypbl Uy NO3numMs BbiIbpaHHOro gatynka).

— MNponuctatb Ao nyHkTa End v BbIATK.

[.10 HacTpo#ka cnucka oToOpaxkaeMbix napaMeTpoB

MyHkT MeHo rEAd obecneumBaeT HACTPOWMKY CnMcka napaMeTpoB, KoTopble byayT
nepeaaBaTtbCs MO 3anpocy 1 oTobpaxaTbes B npubopax Tuna MC-K, BC-K.
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MyHkt rEAd copepXuT noanyHKTbl, COOTBETCTBYHLIME BCEM OTOOpakaemMbiM
napametpam (cM. Tabnuuy [.1). MapameTpbl, ANs KOTOPbIX B COOTBETCTBYHOLLEM
noanyHkte ycrtaHoBrneHo YES, nepepatotca npeobpasoBatenem Mo 3anpocy U
oTobpaxaloTcs, a mapameTpbl, Afs KOTOPbIX YCTAHOBMEHO NO, HE MNepefaltTcs U He
oTobpaxaroTcs.

[ns npocmoTpa, U3MEHEHMSA Cn1cka napamMeTpoB HeoOXOAMMO B COOTBETCTBUM C
0.1, 0.4:

— BolTn B MeHI0 HacTpolku npeobpa3oBaTtens.

— MponuctaTk 1 BbIOpaTb MYHKT MeHi0 rEAd.

— MponuctaTbk 0O NOANYHKTa, COOTBETCTBYIOLLEro TpebyemomMy napameTpy
(oToGpa3snTCcs TekyLaa HacTporika oTobpaxeHus napameTpa).

— [nsa n3MeHeHNs HaCTPOMKW ANUTENBHBIM HaXXaTVeM Ha NpPaByHo KHOMKY BOWTU B
pexvuMm pefakTMpoBaHus, Npu 3TOM 3HaveHue TekyLen HacTponkn (YES nnm no) HayHeT
Muratb.

— OnuTenbHbIM HaXKaTUeM Ha NpaByto UNK NEBYIO KHOMKY N3MEHUTb 3Ha4YeHne
HacTpoviku Ha YES, ecnn napameTp Hago nepefasatb, 0TobpaxaTb, Unm no, ecnu
napameTp nepefasaTb, oTobpaxaTtb He Hago.

— KpaTKkoBpeMeHHbIM HaXkaTMeM Ha MpaBylo KHOMKY BbINTU U3 pexnMa
pefakTMpoBaHus.

— MNponuctatb 4o nyHkTa End v BbINTW, COXpaHWB, NPY HEOOXOAMMOCTU, U3MEHEHUSI.

MpumeyaHne — N3meHeHne cnuncka otobpaxaemblx NapameTpoB BO3MOXHO TOMbKO
npu nepexoge k paboTte ¢ ypoBHeM AOCTyna agMMHUCTPATOP M OTKMOYEHHON BroKkMpoBke
MN3MEHEHUIN HAacTpoeYHblx NapameTpos (cM. .16, O.17)

0.11 YcTtaHOBKa napamMeTpoOB HacTPONKN CBA3U NOo uHTepdency RS-485

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

MoanyHKT rS uWcnomnb3yeTcs Ang  YCTAHOBKM CKOPOCTM Mepedayn  [AaHHbIX.
MapameTpy rS MOXHO YCTaHOBUTb 3HAYEHWSI:

— 0 ans ckopoctn 1200 6uTt/c;

— 1 ans ckopoctu 2400 6uTt/c;

— 2 ans ckopocTtu 4800 6uTt/c;

— 3 ans ckopoctu 9600 6uTt/c;

— 4 gns ckopocth 11400 6uT/c;

— 5 ons ckopoctn 19200 6uT/c;

— 6 gns ckopocTth 38400 6uT/c;

— 7 gnsi ckopocth 56000 6uT/c;

— 8 gns ckopoctn 57600 6uT/c;

— 9 ans ckopoctn 115200 6uT/c.

MopnyHkT rP umcnonb3yeTcs Ansi YCTAHOBKM PEXWMa KOHTPOMs YETHOCTU W
KOnM4ecTBa CTONoBbIX 6UTOB. MapameTpy rP MOXHO yCTaHOBUTL 3HAYEHUS:

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

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

— 2 ansi paboTbl C NPOBEPKON HA HEYETHOCTb C OAHMM CTONOBbLIM GUTOM (801);

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

MopnyHKT SP 3ape3epBupoBaH Ansi Boibopa npoTokona ans nHrepdenica RS-485.

MopnyHkt AA wncnonb3yeTcs Onsi yCTaHOBKM agpeca npeobpasoBaTtenst B CeTU
Modbus.
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CkopocTb nepefayn OaHHbIX U PEXWM KOHTPONs YETHOCTM Yy npeobpasoBaTens
OOMKHbI ObITb BbICTABMNEHbI TAKUMU XKE, Kak 1 B KaHare CBsi3u, B KOTOPOM NpeanonaraeTcs
ncnonb3oBaTb NpeobpasoBaTenb.

Appec npeobpasoBatenss B cetv Modbus BbibupaeTcs m3 uucna He 3aHATbIX
afpecoB, MpW 3TOM OH [OIMKeH oTBevyaTb TpeboBaHuaM npotokona Modbus, To ecTb
nexaTtb B gnanasoHe oT 1 go 247.

M3HavanbHbIe (3aBOACKME) HACTPoOWKku npeobpasoBaTens:

— CKOpPOCTb nepefayn gaHHbix 19200 6uT/c;

— pexuMm paboTbl 6e3 KOHTPONSt YETHOCTU C O4HUM CTOMOBbLIM 6uTOM (8N1);

— apgpec B cetn Modbus 1.

MapameTpbl HAacTponkun cBs3N No uHTepderncy RS-485 MOXHO npocmaTpuBaTb UMK
M3meHsiTb B cooTBeTcTBuM ¢ [.1, [1.4 cnegyowmm obpasom:

— BonTtn B MeHI0 HACTPOMKK.

— BbibpaTtb nyHKT MeHio SAdA.

— MepenTn K NOANYHKTY MEHI0, COOTBETCTBYHOLEMY TpebyemoMy napameTpy, npu
3TOM 0TOOPa3nTCAa TekyLlee 3Ha4YeHne napameTpa.

— [Ana n3ameHeHns napameTpa BONTM B NOAMNYHKT MeHI0 1 HabpaTb (BbiGpaTh) HOBoE
3Ha4yeHue napameTpa.

— Mepewitn kK nognyHKTy End 1 BBINTY C COXpaHEHUEM U3MEHEHWN.

MpumeyaHne — N3veHeHne napameTpoB BO3MOXHO TONbKO Npw nepexone k pabore
C YpOBHEM [OCTyrna agMUHUCTPATOP W  OTKMOYEHHOW OMNOKMPOBKE WU3MEHEHWI
HaCTpoeyHbIX NapameTpos (cm. .16, 0.17).

[.12 Beoa komaHA ynpasrneHus

MyHkT meHio CAL. npegHasHadeH Ans BBOAA npeobpasoBaTento crnedyoLumx
KOMaH[, yrnpasneHus:

01 — noacTporika B HUXKHEWN KOHTPOIbHOW KannbpoBOYHOM TOUKE YPOBHS;

02 — noacTporika B BEPXHEN KOHTPOIbHOW KanMbpOBOYHOM TOYKE YPOBHS;

200 — OTKMOYEHWE pexnma amynauum;

201 — BKMOYEHME pexnma amMynauum;

222 - BOCCTaHOBMNEHNe COXPaHEHHbIX Nnosib30BaTENbCKUX HacTpoek
(koHurypauumm) npeobpasoBartens;

223 - coxXpaHeHue Nnonb30BaTENbCKUX HacTpoek (koHdburypaumn)
npeobpasoBaTens;

224 — BoCcCTaHOBIEHME 3aBOACKUX HACTPOEK (KoHurypaummn) npeobpasoBarensi;

230 — nepexoa Ha paboTy C ypOBHEM A0OCTYyNa Nofb3oBaTesb.

231 — nepexoa Ha paboTy C ypOBHEM A0OCTyNa agMUHUCTPATOP.

Mopsgok HacTpoviku (ICTUPOBKK) NpeobpasoBaTenst ¢ npuMeHeHvemM komadg 01,
02 npuBefeH B npunoxeHun XK.

Mopsinok paboTel B pexvume amynsaummn npusenéH B [.15.

CoxpaHeHve ¥ BOCCTaHOBIIEHME HACTpoek npeobpasoBaTens 6onee nogpobHo
onucaHo B [1.14.

Mopsinok ynpaenexusi goctynom 6onee nogpo6bHo onvcaH B [1.16.

[nsa BBoga komaHabl ynpaeneHnst Heobxoammo B cootBeTcTBMM ¢ .1, [.4:

— BoWiTn B MeHI0 HacTpolikm npeobpasoBaTensi.

— MNponucTatb 1 BbIGpaTb NYHKT MeHo CAL.. MNpu 3ToM oTOBOpasuTcs 3anpoc BBoAa
Homepa komaHabl (C 90).

— HabpaTtb Homep komaHgpbl. lMpu aTtom nosiBUTCA 3anpoc: SAV? (BBecTn —
coxpaHuTb?). [nuTenbHOe HaxaTue Ha MNpaByld KHOMKYy OCYLUECTBMNSeT nepexon K
BbIMOMHEHMNIO KOMaHAbI, NP 3TOM Ha Tabno nocregoBaTenbHO 0TobpassTca coobLieHns —
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YES, SAVE (pa, BBegeHo — coxpaHeHo). KpaTkoBpeMeHHOe HaxaTtue unmM oTcyTCcTBue
HakaTusi Ha NpaByl0 KHOMKY OCyLlecTBNsieT Bbixog U3 nyHkta CAL. 6e3 BbINONHEHUS
KOMaHzbl, Mpy 3TOM Ha Tabno otobpasutcsi coobLieHne — No (BbINONHEHNS He ObIno).

MpumeyvaHus

1 Ecnm nocne YES He nocnepoBano noaresepxaeHne SAVE, To komaHaa He Obina
BbINONHEHA.

2 BBog kOMaHO CBsi3aH C WM3MEHEHWeM HacTpoek npeobpasoBaTensi, NO3TOMy
BO3MOXEH TOMbKO Mpu nepexode K paboTe C ypoBHAMM [OCTyna aaMUHUCTPaTop U
OTKITHOYEHHOW BrOKMPOBKE M3MEHEHUI HAacCTpoeYHbIX napameTpos (cM. [.16, 0.17).

[.13 HacTtponka agpeca, npocMoTp UH(pOpMaLMOHHbLIX NMapaMeTpoB

HacTpoiika apgpeca, npocMoTp MHOpMaLMOHHbIX NapameTpoB obecneunBaeTcs
NMYHKTOM MeHI0 inFo.

B nyHkTe cogepxatca criegylowme nognyHKTbl:

Er — conepxuT ko owmnbkm npeobpasoBaTens.

Ad — copepxuT agpec yCTponcTBa.

Pn - cogepxuT nopsgkoBblIi HOMEpP BepcuyM MporpaMmMbl  KOHTposnnepa
npeobpasoBaTensi.

S1 — cogepxuT cTapLume YeTbipe paspsga 3aBoACKOro Homepa npeobpasosartens.

S2 — cogepXuT MnafLume YeTbipe pa3psga 3aBo4CcKOro Homepa npeobpasoBaTens.

Ons pabotel no npotokony CEHC kaxpoe ycTponcTBo uWMeeT agpec.
MpeobpaszoBaTtento MOXHO npucBouTb agpec oT 1 go 254. Agpec npeobpasoBaTens
DOMKeH ObITb YHMKanbHbIM, T.€. Y NPMOOPOB, MOAKMHOYEHHBIX K OAHOW MMHUWA NUTaHWA-
CBSA3M, HEe JOMKHO ObITb OAMHaKOBbIX aApECOB.

Mpu paboTte ¢ NOporoBbIMK 3HAYEHMAMK NapameTpoB NpeobpasoBaTenb BbIAAET B
TNINHMIO BGaNT COCTOSIHUSA, €CNK TONBbKO ero agpec HaxoauTcsa B npegenax ot 1 go 127.

Mpumeyanne — Hekotopble  6GnOKM  KOMMyTauuW,  MUTaHUS-KOMMYyTaUMK
noaaepxuealT paboty ¢ 6anToM cCOCTOsiHMS npeobpas3oBaTtens, ecnu TonbkKo aapec
npeobpasoBaTens Haxoautcs B npegenax ot 1 go 31.

[ns npocMoTpa, n3mMeHeHus agpeca Heobxoaumo B cooTBeTcTBMM ¢ .1, 1.4:

— Bowitn B MeHIo HacTpolikvm npeobpasoBaTens.

— MponucTatb 1 BbIGpaTb NYHKT MeHI inFo.

— lNponuctate go noanyHkta Ad, npy 3ToM Ha Tabno ortobpasvTcs Tekyliee
3HaveHune agpeca.

— [Ons wu3ameHeHua BonTM B noanyHkt Ad wn HabpaTb HOBbIN agpec
npeobpasoBartens.

— Mponuctate o nyHkta End n BbIATM, coxpaHuB Npu HEOOXOOUMOCTW HOBBIWA
agpec.

MpumeyaHue — N3veHeHne agpeca BO3MOXHO TOMbKO Npu nepexone k pabote ¢
YPOBHEM JOCTyNna agMUHUCTPATOP U OTKMIOYEHHON BGroKMpoBKE M3MEHEHWIN HACTPOEYHbIX
napameTpos (cMm. .16, 0.17).

Ecnn agpec npeobpasoBaTens HeuM3BeCTEH, TO ANS BXOAa B PEXWM HaCTPOWKM
MoXeT ObITb mcrnonb3oBaH agpec 0. MNpu 3TOM BCe oOcCTanbHble MNpUBOpPLI, MMEloLme
agpeca, [OMKHbI ObITb OTKIMHOYEHbI OT NIMHUN NMUTAHWUS-CBA3M.

BHUMAHUE! Bxog B pexum HacTpouku ¢ apgpecom 0 uUenecoo6pasHo
Mcnonb3oBaTb TONMbLKO ANsl NPOCMOTPa NapamMeTpoB, MHayYe OLWMOGOYHO MOXKHO
M3MEeHUTb NapamMeTpbl HECKONbKUX YCTPOUCTB.

MpocmoTp koga ownbku, HOMepa BEPCUMM NMPOrpaMMbl KOHTPOMMepa U 3aBOACKOro
HOMepa NpPOU3BOAMTCHA aHamnorM4yHo MpPOCMOTPY agpeca, BbIOOPOM COOTBETCTBYHOLLUX
NoAMNYyHKTOB MEHIO.
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[.14 CoxpaHeHue, BocCTaHOBNEHWEe HacTpoek Nnpeobpa3soBartens

CoxpaHeHune HacTpoek npeobpasoBaTtensi, yCTaHOBINEHHbLIX MPU ero aKcnnyarauuu,
ocyLecTBnsAeTcs BBOAOM B cooTBeTcTBUM € [1.12 KOMaHabl 223.

Ecnv no Kakmm-nmbo npuuMHam HacTPOMKM ObiMv U3MEHEHbl, U Heobxoanmo
BOCCT@HOBWUTb COXPaHEHHbIE paHee HaCTpPOWKW, TO 3TO OCYLIECTBMNSETCS BBOAOM B
cooTtBeTcTBUK C [1.12 kOMaHAabl 222.

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

MpumeyaHne - CoxpaHeHWe, BOCCTAHOBIEHWE HACTpoek npeobpasoBaTtens
BO3MOXHbl TONMbKO Npu nepexode Kk paboTte C¢ ypoBHEM [0OCTyna agMWHUCTpaTop W
OTKITHO4YEHHOW BMOKMPOBKE U3MEHEHUI HACTPOEYHbIX NapameTpos (cMm. .16, 0.17).

[.15 PaGoTa B pexume aMmynsaiuum

B pexvme amynsuMuM MNpoOMCXOOMT OCTaHOBKa Mpouecca WU3MEPEHWUN, 3Ha4YeHus
n3MepsieMbix napameTpoB ukcupytotcs. pyu 3aToM YHKUMSA pacuyeta ocTanbHbIX
napameTpoB COXpaHAeTcs. ViamepsiemMbiM napameTpam MOXHO 3agaBaTb Mobble 3HaYeHus,
Habnogas npu 9TOM 3a U3MEHEHUEM BbIXOOHbIX AaHHbIX. 3MEHATb MOXHO TOMbKO
nM3mepsaeMble NapameTpbl: YPOBEHb XUOKOCTU, TeMNepaTypbl AaTYNKOB TEMNepaTypbl.

Bxon B pexvm amynauum ocyLlecTBnseTcst BBOAOM KomaHabl 201 B COOTBETCTBUM C
0.12.

M3ameHeHne n3mepsiemMoro napamMeTpa B PEeXUME 3MYnsUMU OCYLLECTBMSETCA B
cootBetcTBuM ¢ [1.1, 1.3 cnegytowimm obpasom:

— BonTtn B MeHio 6bicTporo goctyna USEr.

— Mponuctatb 1 BbIGpaTb NYHKT MeHto SEt.u.

— MNponucTatb 4O nognyHKTa, COOTBETCTBYHOLLEr0 M3MEHSIEMOMY napameTpy, npwu
3TOM Ha Tabno oTobpasnTcsa TeKyLlee 3Ha4YeHNe napameTpa.

— [Ang n3amMeHeHns BOWTW B MOAMYHKT U HabpaTb HOBOE 3HaYeHne napameTpa.

— lMponuctate oo nyHkta End um BbITK, cOXpaHuB Npu HEobGXOAMMOCTW HOBOE
3HayeHWe napameTpa.

Bbixoq w3 pexvma aMynaumMM  OCyLLecTBAsieTCss BBOAOM koManabl 200 B
cooTtBeTcTBUM ¢ [1.12 unu aBTomaTnyeckn Yyepes 10 MUHYT nocrne Bxoaa.

Pexnm SMYNAUUM  MOXHO MWCMONb30BaTb [ANs MpoBepku paboTbl GrokoB
KOMMYyTauum, NUTaHUSA-KOMMyTaLWK, CBETOBbIX, 3BYKOBbIX CUrHanu3aTopos,
MHOTFOKaHasnbHbIX CUTHaNM3aTOPOB U MWCMOSHUTENbHbLIX MEXaHM3MOB aBTOMATMKWM MO
COBbITMAM  (BOCTWXKEHWUIO TMOPOrOBbIX 3HAYEHWN MapaMeTpoB), a Takke MPOBEpPKn
NpaBWMbHOCTM PacYeTOB MapamMeTpoB, NyTeM 3afdaHus K3MeEpSIEMbIM MapameTpam
COOTBETCTBYIOLLMNX 3HAYEHUIA.

[.16 YnpaBneHue AoCTynom

[ns sawmTbl HAacTpoek npeobpasoBaTeniss OT HEeCAHKLMOHWPOBAHHBLIX W3MEHEHU
npeoGpasoBaTtenb MMeeT YPOBHM AOCTyna: Nosib3oBaTtesb U aAMUHUCTPATOP.

Mpu pabote ¢ ypoBHEM [OCTyna Mofb30BaTeSl BO3MOXEH TOSbKO MPOCMOTP
HaCcTpOEeYHbIX MapaMeTpoB.

Mpu paboTe ¢ ypoBHEM [OCTynNa aAMWUHUCTPaTOP BO3MOXHbI MPOCMOTP U
M3MEHEeHMEe HACTPOEYHbIX MNapameTpoB. YpPoBeHb [OOCTyna agMWUHUCTPaTOP 3alUMLLEH
naposem.
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Mepexon Ha paboTy C YypOBHEM [oCTyna aAMUMHUCTPATOP OCYLLECTBMSIETCS
cnegyowmmM obpasom:

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

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

BosBpaT Ha ypoBeHb [ocTyna Monb3oBaTenb OCYLIECTBMSAETCA 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 c ypoBHeM AocTyna agmuHucTpartop. B
KayecTBe napons agMMHUCTPaTopa NCMOb3yeTcs YeTbIPEX3HAaYHOE YMCIIO, MPUYEM UMeeT
3HayeHWe NoroXeHne B HEM pasaenuTens uenomn n agpobHon Yactu (toukn). Mpu Beinycke
npeobpasoBaTtens 13 NpoM3BoACTBa yCTaHaBNMBaEeTCA Napornb agMuUHUcTpaTopa 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 agMmmHMCTpaTopa OCYLLECTBNAETCA CrneayoLlum
obpasowm:

— BoliTn B MeHI0 HacTpolkn npeobpasoBaTtensi.

— MNponucTatb 1 BbIGpaTh NyHKT MeHio 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.

Mpumeyanne — W3meHeHne napons, cBpoc napons BO3MOXHbI TOMbKO Mpu
OTKIMHOYEHHOW BMOKMPOBKE U3MEHEHUIA HACTPOEYHBIX NapameTpoB (cm. [O.17).

0.17 BnokupoBka N3MeHeHU HacTpoeYHbIX NapaMeTpoB

Ona 3awmMTbl BCeX HacTpoeYHbIX napameTpoB npeobpasosatens wUMeeT
nepekntoyvatens «bnok.» (6noknposka). MNepeknioyaTens pacnonoXeH pPAAOM C KINEMMHbIM
3aXNMOM, NpefHasHa4YeHHbIM Ans MNOAKITHYEHMS BHELHWX uenew (CM. pucyHok 9). Ecnn
nepekntoyaTens «bnok.» HaxoguTcs B nMonoxeHnn «Bkn.» (BKMOYeHO), TO 3anpeluaeTcs
M3MeHeHne BCeX HacTpoek npeobpasoBaTtens, KOMaHAbl W3MEHEeHWs HacTpoek
npeobpa3oBatenem He BbIMONHAWTCA. Ecnv nepekniovatens «bnok.» HaxoguTca B
nonoxeHun «OTKM.» (OTKNIOYEHO), TO UBMEHEHNE HAaCTPOEK paspeLleHo.
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NMPUNOXEHUE E
(cnpaBoyHoe)
Mopspok paboTkbl ¢ npeobpa3zoBaTtenem no npotokony Modbus

E.1 O6wue cBegeHus

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

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

MoppepxvBaeMble kOMaHObl NPOTOKONA NpuBeaeHs! B Tabnuue E.1.

Tabnuua E.1
Koa Onwncanve MpumeyvaHmns
KOMaHzbl
YUTeHne 3HaYeHun n3 VMcnonb3yeTcs Ans nonyvyeHns sHavyeHum
03 (0x03) HECKOJSTbKUX permMcTpoB N3MepSEMbIX U HACTPOEYHbIX
XpaHeHus napameTpoB
Y o B npeobpa3zoBaTene kapTa peructpos
TEeHWe 3Ha4YEeHU N3
04 (0x04) BBOJA WOEHTUYHA KapTe perncTpoB
HECKOMbKMX PerncTpoB BBoAa
XpaHeHus
Mcnonb3yeTcsa aAnst usMeHeHusi
3annch 3HayYeHns B ogmH
06 (0x06) HaCTPOEYHbIX NapaMeTpPOB U
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
UrteHne noeHTndukartopa MaoeHTudmkatop npeacraensaet cobon
17 (Ox11) o
ycTpoucTBa ctpoky B kogmposke ASCII
MoppepxmBaemble TUMNblI AaHHbIX NpeobpasoBaTenemM npveeaeHsl B Tabnvue E.2.
Tabnuua E.2
Tun Pa3amepHocTb Ananason OwnboyHoe
Onwncanue 9 KOPPEKTHbIX
OaHHbIX (6anT) - 3Ha4veHune
3Ha4YeHUNn
Llenble uncna
int16 bMKCMpPOBaHHOM 2 -32767..+32767 -32768
ONVHBI CO 3HAKOM
Mpu owmboyHOM
32-6UTHbIV TN ANa CornacHo nsmepenmn sce 4
N Gawnta
float32 | xpaHeHus 3Ha4YeHun c 4 craHgapty IEEE
o o NpUHUMatT
nnasatoLLen 3ansTomn Std 754-2008
3Ha4veHne 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 o6bEMa pe3epByapa % 0,01 % int16
4 O6BEM XKUAOKOCTU U 10 gm® int16
5 Macca npoaykTa G 10 kr int16
6 MNOTHOCTB XMAKOCTU UK 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 Nepegayn 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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MpogomxeHne Tabnuubl E.4

0O6o- EquHMLb! Tun
Appec Onwncaxue napameTpa 3Have- MaMEpEHWii haH-
HVe HbIX
Pexum KoHTpons YéTHOCTU K
KONMMYECTBO CTOMOBbIX OUT:
0 — ana paboTbl 6€3 KOHTPONSA YETHOCTU C OOHUM
ctonoBbiM 6uTom (8N1);
37 |1—Ans paboTbl 63 KOHTPOS YETHOCTU C ABYMS P _ int16
ctonoBbiMu butamu (8N2);
2 — Ansa paboTbl C NPOBEPKON Ha HEYETHOCTBL C
oAHVMM cTonoBbiM 6uTom (801);
3 — Ansa paboTbl C NPOBEPKON Ha YETHOCTb C OAHUM
ctonosbimM 6utom (8E1)
1000 YpoBeHb XMAKOCTU h M float32
1002 Temnepatypa »xugkocTu unu xugkon dassl CYI t° °C float32
1004 MpoueHTHOE 3anonHeHne o6bEMa pe3epByapa % % float32
1006 OBBLEM XNOKOCTU U M float32
1008 Macca npogykTa G T float32
1010 MNOTHOCTL XMAKOCTUN UK Xunakon dasel CYI r ricm® float32
1018 Temnepatypa naposon asbl CYI t °C float32
1020 Macca naposoi aabl CYI G T float32
1022 Macca xungkon dasbl CYI G_ T float32
2000 HWKHAA KOHTpOnbHasA h_ M float32
KannbpoBoYHas TOYKa YPOBHSI
2002 BepxHsas kOHTponbHast h™ M float32
KannbpoBoYHas TOYKa yPOBHS
2004 'ny6yHa norpy>xeHns nonnaska YPOBHS dl M float32
2006 OTcTyn oT gHa pe3epByapa do M float32
Cnocob pacyéta 06bEMa XKMOKOCTU:
0 — no dopmMyne ans BepTUKanbHOro pe3epByapa;
1 — no chopmyrne Anst ropu3oHTanbHOro Uu-
2008 | nuHapuyeckoro pesepsyapa ¢ NNOCKUMW AHALLLAMY, Gr - float32
2 —no rpagyvpoBoYHON Tabnuue pesepByapa;
3 — no dhopmyne Ans ropusoHTanbHOro UUIMHAPU-
YeCcKOoro pesepByapa C ANNMNTUYECKUMW SHULLAMN
2010 BobicoTa (anameTp) pesepByapa H M float32
2012 O6bEM pesepByapa U m° float32
2014 KonnyecTBo To4ek B rpagyMpoBOYHON Tabnuue - LITYK float32
2022 KoadhduumeHT 06 bEMHOro pacLumpeHms Lo 10°/C float32
2024 VicxogHasi NNoTHOCTb ro ricm® float32
2026 Temnepatypa, cooTBeTCTBYlOLIASA to oC float3?
WCXO4HOW NNOTHOCTY
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MpogomxeHve Tabnuubl E.4

O6o- EanHuLp Tun

Appec OnucaHue napameTpa 3Have- MaMEpEHWii naH-

Hue HbIX
2030 MaccoBas fons nponaHa Pr % float32
2040 [Mopor o6HyneHns nokasaHun ypoBHSA 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 6uT/c; 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
KONNYeCTBO CTOMOBbLIX BUT:
0 — ana paboTbl 6€3 KOHTPONSA YETHOCTM C OOQHUM
cTonoBbiM 6uTom (8N1);

2066 |1—Ans paboTbl 63 KOHTPOS YETHOCTM C ABYMSI P _ float32

cTonoBbiMu butamu (8N2);

2 — ans 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 Craplme paspsiabl 3aBoACKOro HomMepa 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 nuHun CEHC Ad - intl6
2420 KOHTpO?'I?‘I%CpMaﬂ Eggcr)%ep‘)gzgéamm Pn B int16
2426 Maponb agMuHUCTpaTOopa P1 - int16
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 TemnepaTtypbl 2.°C °C float32
2604 Temnepatypa 3-0ro gatymka Temnepartypbl 3.°C °C float32
2606 Temnepartypa 4-oro gaTyuka TemnepaTtypbl 4.°C °C float32
2608 Temnepartypa 5-oro gaTyuka TemnepaTypbl 5.°C °C float32
2610 TemnepaTypa 6-0ro gatymka TeMmnepartypbl 6.°C °C float32
2612 TemnepaTypa 7-0ro gatdmka Temnepartypbl 7.°C °C float32
2614 Temnepatypa 8-oro gatymka Temnepartypbl 8.°C °C float32
Beog komaHg ynpaeneHus. 3anuck 3HadeHns N
3anyckaeT BbINONHEHNE koMaHabl ¢ Homepom N. MNpu
YTEHUM BO3BpaLLAEeTCs pe3ynbTaT BbINONHEHUS
KOMaHzbl:
3000 |0 — oTKkas B BbINOMTHEHWMN; - - int16
85 — ngeT BbINOMNHEHNE;
90 — BbIMNOMHEHO;
99 — kOMaHAbl He BbIMOSTHANUCE C MOMEHTa
BKIMOYeHUs npeobpasoarens
3002 MapameTp kOMaHabl ynipaBneHns - - float32
4000 Pernctp otobpaxeHusa Ne1 - - -
*%k% *%k% — - —_
4124 Peructp otobpaxeHust Ne125 - - -
5000 Agpec ans pernctpa otobpaxeHuns Ne1l - - int16
*k% *%k% —_— — Iﬂt16
5124 Appec ans pernctpa otobpaxeHus Nel25 - - int16
32768 KonuyecTtBo To4ek B rpagymMpoBOYHON Tabnvue - LITYK float32
32770 HayvanbHas BbicOTa rpagympoBKu - M float32
32772 LLlar rpagyvpoBKM MO YPOBHIO - M float32
32774 BeicoTa (anameTp) pesepByapa - M float32
32776 O6bEM pesepByapa - m° float32
32778 O6bEM B 1-4 TOUKE rpagynpOBKHU - m° float32
32780 OGBbEM BO 2-11 TOUKE rpagynpoBKY - m° float32
bl bl - N float32
38778 O61bEém B 3001-11 TOUKe rpagyvpOBKN - M float32
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E.2 YcTtaHOBKa napamMeTpOB HaCTPOMKU CBSA3U No uHTepdency RS-485

Mepen BkntouyeHnem npeobpasoBatenss B ceTb Modbus, ana ero KOppekTHOM
paboTbl MO KaHany cBA3W, Heobxoaumo 3abnaroBpeMEHHO YCTaHOBUTb MNapameTpbl
HaCTpOWiku cBSA3M No nHTepdency RS-485:

— CKOPOCTb nepefayn JaHHbIX I'S;

— PEXUM KOHTPONSA YETHOCTU M KOMMYECTBO CTOMNOBbLIX 6UTOB IP;

— agpec npeobpasoBaTens B cetu Modbus AA.

M3HavanbHbIe (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 BbICTABMNEHbI TAKUMM XKE, KaK 1 B KaHane cBA3u, B KOTOPOM NpeanonaraeTca
ucnonb3oBaTb npeobpasoBaTtens. Agpec npeobpasoBatens B cetu Modbus BeiGupaetcs
13 YNCna He 3aHATbIX afpecoB, MpU 3TOM OH JOSMKEH OTBeYyaTb TpeboBaHMAM MpoToKona
Modbus, To ecTb nexaTb B gManasoHe oT 1 oo 247.

YcTaHoBKa napameTpa S OCyLecTBMAsSeTCa 3anuncbld 3HaAYeHUs 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 OCyLIEeCTBNAETCA 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 peructpoB rP ¢ agpecamn 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 nepexoe k pabote C ypoBHEM
JocTyna agMUHUCTPATOP W OTKMOYEHHOW OnOKMPOBKE W3MEHEHWA HaCTPOEYHbIX
napameTpos (cM. E.11, E.12).

YcTaHoBMTb NapamMeTpbl HACTPOWKN CBA3W No uHTepdericy RS-485 Bo3MOXHO 1 no
umdpoBomy Bbixoay ¢ npoTtokoniom CEHC B cooTBETCTBMU C NpunoxeHnem L.

E.3 CuntbiBaHMe NnapaMeTpPOB KOHTPONUPYEMOW cpeabl

CumnTbiBaHWE NapameTpoB KOHTPONUPYEMOWN cpedbl OCYLLEeCTBASETCH C NMOMOLLbO
KomMaHa 4TteHusa pernctpos (cMm. E.1). MNapameTpbl KOHTpoOnupyemon cpefbl, eAvHULbI 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 AaHHbIX
h YpoBEHb XNAKOCTM M 1 int16
M 1000 | float32
t TemnepaTypa XuakocTu 0,01 °C 2 intl6
Unn xugkon cassl CYT °C 1002 | float32
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MpogomxeHne Tabnuubl E.5

O60o3Ha- HanmeHoBaHune EovHuubl | Agpec Twvin
YyeHne N3MepeHun [aHHbIX
% MpoueHTHOe 3anonHeHne obbéma pesepByapa 0.01% 3 int16

% ; 1004 | float32
10 am 4 int1l6
U O6beM XKnakocTn e 1006 | float32
G Macca npogykta 10 kr S int16
T 1008 | float32
r [MnoTHOCTb XMAKOCTUN nnu xuakon dasel CYI 0,1 kr/m° 6 int16
r/iem’ 1010 | float32
t~ Temnepatypa napoBon gasbl 0,01°C 10 int16
°C 1018 | float32
- . 10 kr 11 int16
G Macca naposoii pasbl CYI T 1020 | float32
. 10 kr 12 int1l6
G_ Macca xwnakon cpasbl CYI T 1022 | float32

E.4 HacTpoiika OCHOBHbIX NapameTpoB npeo6pasoBartens

Mpeobpa3oBaTenb OCYLLECTBASET U3MEPEHME OT HWXKHEW TOPLIEBOW MOBEPXHOCTU
HanpaBngAwLWeNn ONA BCEX BapuvaHTOB WCMOSIHEHUS, KPOME BapuaHTa C WHBEPCHbIM
OAaTYNKOM YPOBHA, UMM OT YMMOTHUTENbHOM MOBEPXHOCTU YCTPOWCTBA KpenneHusa Ans
BapvaHTa C UHBEPCHbIM AaT4YMKOM YPOBHS 40 HWDKHEN TOPLEBOM MOBEPXHOCTW MOMsaBka.
MpvBeneHne namepeHnn K peanbHbiM YCITOBUAM 3KCMIyaTauun OCYLLECTBISAETCS YCTaHOB-
KO COOTBETCTBYHIOLLMX 3HA4YeHn napameTtpos dO n d1.

MapameTp dO yunTbIBAET OTCTYN OT AHA pe3epByapa. ATO paccTosiHe B MeTpax OT
OHa pesepByapa [0 HWXHEW TOpLEeBOW MOBEPXHOCTU Hanpasnsowen (CM. pucyHku 1, 7)
WIK YNNOTHUTENBHON NOBEPXHOCTM YCTPONCTBA KPenneHns (CM. pUCYHOK 8).

MpumeyaHne — [OHOM pesepByapa MOXET ObiTb MPUHAT YCMOBHbLIA YPOBEHb,
COOTBETCTBYHOLLNIA HYNIEBOMY OOBEMY.

BenuumHa oTcTyna MOXeT ObiTb Kak MONOXWUTENbHOW, KOrAa BblleyKa3aHHble
NMOBEPXHOCTU HAXOAATCS Bbllle [HA pe3epByapa, Tak W OTpuUaTenbHOW, Koraa
BbllUEyKa3aHHble MOBEPXHOCTM HAaxXOASTCA Hwxe [Ha pesepByapa. [lpu  Bbinycke
npeobpasoBaTtens ¢ NPOM3BOACTBA BENUYMHA OTCTYNa OT AHA pe3epByapa Mo yMOn4yaHuio
ycTaHaBnuBaeTca paBHOM Hynt. OTCTyn OT AHa pe3epByapa B YCNOBUSAX 3KCMMyaTauuu
onpepensieTcs Npu yctaHoBke npeobpasoBaTensi. 3anucb U cuntbiBaHve napametpa dO
ocyulecTBnsaeTcsa B pernctpe ¢ agpecom 2006 (Tvn gaHHbIx float32).

MapameTp d1 yuuTbiBaeT rNyouHY NOrpyXeHWs nonnaeka ypoBHsA. [nybuHa
NOrpy>keHusl NonnaBka yCTaHaBNMBAETCS B 3aBMCUMOCTM OT TUMa KOHTPONMPYEMON Cpeabl
(MNOTHOCTM  KMAOKOCTW) B COOTBETCTBUM C npunoxeHveM [ wunu  onpegensieTcs
aKcnepumeHTanbHo. 'yGuHa norpyxeHus BBOAMTCA B MeTpax (M). 3anucb u cUMTbIBaHNE
napameTpa d1 ocyulecTBnsieTcs B peructpe ¢ agpecom 2004 (tun aaHHbIx float32).

OnpegeneHuve napameTpoB pesepByapa ocyllecTBnseTcs yCTaHOBKON
COOTBETCTBYHOLUNX 3HA4YeHUn napameTpos Gr, H n U.

C nomouybio napameTpa Gr ocyulecTBnsieTcss Bblbop cnocoba pacyeta obbéma.
MapameTp Gr MOXeT NpYHUMaTL crneayoLlmne 3HaYeHUs:

0 — pac4éT no opMyne AN BepTUKanbHOro pe3epsyapa;

1 — pac4ét no cdopmyne AnA ropuM3OHTaNbLHOIO LMUIMHOPUYECKOrO pe3epByapa C
NNOCKUMW AHULLAMU;

2 — pacuyéT no rpagyvMpoBOYHON Tabnuie pesepByapa;
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3 — pac4éT no chopmyne AnNs ropM3oHTaNbLHOIO LUNMHOPUYECKOrO pe3epByapa C
ANNUNTUYECKUMU LHULLAMUN.

3annck 1 cuntbiBaHme napameTpa Gr ocylecTBnsieTcs B perncrpe ¢ agpecom 2008
(Tvn ganHbIX float32).

Mpumevanne — [pagyvpoBoyHas Tabnuua pesepByapa pacCUMTbIBAeTCs U
BBOAWTCS B NaMATb NpeobpasoBaTtens ¢ MCNonb3oBaHNeM nporpamMmmbl «I pagynpoBkay.

Mapametrp H cooTBeTcTBYeT BbiCOTE pesepByapa. [Ond ropusoHTanbHbIX
LUNUHOPUYECKUX pe3epByapoB BbiCOTa COOTBETCTBYET AuMameTpy pesepByapa. BeicoTta
BBOAWTCA MO AaHHbLIM Ha pesepByap B MeTpax (M). 3anucb n cuutbiBaHWe napametpa H
ocyuecTenseTcs B peructpe ¢ agpecom 2010 (Tvn gaHHbIX float32).

MapameTp U cooTBeTcTBYeT 06bEMY pe3epByapa. O6bEM BBOAUTCS MO AaHHBIM Ha
pesepByap B MeTpax B Kybe (M3). 3anuck 1 cunTbiBaHue napameTpa U ocylecTBnseTcs B
pernctpe ¢ agpecom 2012 (Tvn ganHbIX float32).

MpumevaHus

1 BeicoTa pesepByapa COOTBETCTBYET M3MEPEHHOMY YPOBHIO, MPU KOTOPOM OOBLEM
KOHTPONUPYEMOW XMAKOCTU paBeH 0ObEMY pe3sepByapa.

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

M3-3a Hanuuma B npeobpasoBaTene HWKHEN HeU3MepsieMoW 30Hbl MpU  €ero
aKcnnyatauum MOXeT BO3HUMKHYTb HeoOXoAMMOCTb OOHYNeHuWs noKa3aHui YpPOBHSA W
COOTBETCTBEHHO €ro MNpou3BOAHbLIX: OOBbEMA, Macchbl MPU YMEHbLUEHUN YPOBHS HUKE
NnoporoBoro 3HayeHus. [ina aToro npegycMoTpeH napameTp d7 — nopor o6HyrneHus ypoBHS
xuakoctn. [MokasaHus ypoBHA OOHYNSATCA NPW MOHMKEHUW YPOBHS KWAKOCTM HUXE
3aJaHHOro Mopora, a MnepeknioyeHne C HyneBOoro Ha HeHyneBoe nokasaHue Oyaer
NPONCXOAWTb MPU NPEBBILLEHMN YPOBHEM 3a[aHHOr0O nopora. 3anncb U CYUTbIBaHWE napa-
meTpa d7 ocyulecTensieTcst B peructpe ¢ agpecom 2040 (Tvn gaHHbix float32).

MapameTp dt ncnonb3yeTcs AnNst yCTAHOBKU MOCTOSIHHOW BPEMEHU AeMnrpoBaHUs
npu uamepeHun yposHs. [Npu BbiNycke M3 Npou3BoAcTBa nNpeobpas3oBaTtenb HACTPOEH C
OTKIMHOYEHHOW (DyHKLMEN AeMndupoBaHus (yCpeaHeHWs) NokasaHuim N3MepeHuUii, Npyu aTom
nocTosiHHast BpeMeHu aemndupoBanns dt yctaHaenmBaeTcs paBHow 0. [ns BknoyeHus
dyHKUMM  AemndupoBaHns (ycpeoHeHust) MoKa3aHuh M3MepeHu HeobxoanMo BBECTU
3Ha4YeHue NOCTOSHHOWM BpemeHn aemndupoBanmnsa dt B gnanasoHe ot 0,25 go 32 c. lMNMocTo-
SHHaA BpemMeHn AeMnupoBaHus MNpu M3MEPEHWM YPOBHA BBOOAWUTCA B CcekyHAax (C).
3anucb 1 cunTbiBaHWe napameTtpa dt ocywecTBnsieTcs B pernuctpe ¢ agpecom 2086 (tvn
AaHHbIX float32).

MpumevaHns

1 N3meHeHWe napameTpoB BO3MOXHO TONbKO Npu nepexofe k paboTe C ypoBHEM
Joctyna aAMUWHUCTPATOpP W OTKMOYEHHOW OGIOKUPOBKE W3MEHEHUA HACTPOEYHbIX
napameTpos (cM. E.11, E.12).

HacTpolika OCHOBHbIX MapaMeTpoB nNpeobpasoBaTens BO3MOXHA M MO LMdpoBOMYy
BbIxoay ¢ npotokoriom CEHC B cootBeTCTBUM C npunoxeHnem [.

E.5 HacTpowka napameTpoB pacuyeTa NIOTHOCTH

Mpeobpa3zoBaTtenb obecneynBaeT ABa cnocoba pacyeTa NnoTHoCcTH I (cM. 1.5.6).

Bblibop crnocoba pacuyeTa NMOTHOCTM I OMpedensieTcsl 3HadYeHWem napameTpa
Pr — maccoBasa gonsi nponaHa. Mpu 3HayeHnn napameTpa Pr OTIMYHOM OT Hynsl pacyeT
NAOTHOCTM OCYLLECTBSIETCA NO KOMMOHEHTHOMY coctaBy CYI. Mpu 3HauyeHun Pr paBHOM
HYI0 pacyeT MAOTHOCTU ' OCYLLECTBASIETCS MO UCXOAHBbIM AaHHbLIM: UCXOAHOW MIOTHOCTU
ro, Temnepatype to, COOTBETCTBYIOLEA WCXOOHOW MNIOTHOCTM, U  KO3PDUUMNEHTY
00BLEMHOro pacLuMpeHunst xxuagkoctm Lo.
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MaccoBble gonu nponaHa Pr n 6ytaHa Pb BBogsatca B npoueHTax (%). 3anucb n
cuuTbiBaHe napameTpa Pr ocywectensietcs B peructpe ¢ agpecom 2030 (TMn gaHHbIX
float32). 3anucb 1 cunTbiBaHWe napameTpa Pb ocyllecTBnsieTcs B perncrpe ¢ agpecom
2050 (Tvn gaHHbIx float32).

McxogHas NnoTHOCTb ro BBOAWUTCS B rpaMMax Ha CaHTUMETP B Kybe (F/CM3). 3anucob
M CYMTbIBaHWE NapamMmeTpa ro ocyllecTBnseTcs B peructpe ¢ agpecoM 2024 (Tun gaHHbIX
float32).

TemnepaTypa to, COOTBETCTBYIOLLAA MCXOAHOW MIIOTHOCTW, BBOAMTCA B rpagycax
Llenbcusa (°C). 3an1cb u cunTbiBaHMe napameTpa to OCyLLecTBNSETCs B peructpe ¢ agpe-
com 2026 (Tvn gaHHbix float32).

KoadhduumeHT 06bEMHOr0 pacLUMpeHUst XXNAKOCT Lo BBOOUTCS B ThICAYHbLIX JONSAX
Ha rpagyc Llenbcus (xlO'3 1/°C). 3anncb n cunTbiBaHWe napameTpa Lo ocyuiecTBnseTcs B
pernctpe ¢ agpecom 2022 (Tvn gaHHbIX float32).

MpumeyaHne — 3anncb 3Ha4YeHW B PETMCTPbl BO3MOXHA TOMbKO NpW nepexone K
paboTe C ypoBHEM [oOCTyna afMWHUCTPATOP W OTKIOYEHHON OGNOKMPOBKE W3MEHEHWI
HacTpoeyHbIx napameTpoB (cm. E.11, E.12).

HacTpolika napamMeTpoB pac4€Ta NAoTHOCTN BO3MOXHa U NO LMIPOBOMY BbIXOAY C
npotokonom CEHC B cooTBeTCTBUM C NpunoxexHvem [.

E.6 CuntbiBaHMe AaHHbIX AaTYMKOB TeMnepaTtyphbl

CunTbiBaHWE [aHHbIX OATYMKOB TemnepaTypbl OCYLLECTBMSETCA C MOMOLLbK KO-
MaHz, YTeHus permcTtpos (cMm. E.1). B peructpax ¢ agpecamu ot 2600 go 2614 cogepxarcs
3HayYeHUss TemnepaTyp, W3MEpPEHHbIE KaXAbiM YCTaHOBIMEHHbIM Ha npeobpasoBaTtenb
AaTt4ymkoM TemnepaTypsbl (M. Tabnuuy E.4).

B peructpax c agpecamu ot 2500 go 2514 cogepxaTtcsi BbICOTbl YCTaHOBKM,
nosvumMM [OaTyvMKoB TemnepaTtypbl (PacCTOSIHUS OT HWKHEW TOPLEBOW MOBEPXHOCTU
HanpaBnAwLWENn ONA BCEX BapuMaHTOB WCMOSIHEHUS, KPOME BapuaHTa C WHBEPCHbIM
OAaTYNKOM YPOBHSA, UMM OT YMIOTHUTENbHOM MOBEPXHOCTU YCTPOWCTBA KpenneHusa ans
BapvaHTa C MHBEPCHbIM AAaT4YMKOM YPOBHS A0 OaTyuka TemnepaTtypbl), YCTAHOBIEHHbIE
npw N3roToBNEeHNM NpeobpasoBaTtensi.

E.7 CuuTbiBaHUe UH(POPMALIMOHHLIX NapaMeTPoOB NpeobpasoBartens

CunTbiBaHMe MHOPMaLMOHHBLIX NapaMeTpOB Npeobpa3oBaTens OCyLLEeCTBMAETCsA C
NMOMOLLIbI0 KOMaHA YTeHusi perucTpos (cMm. E.1).

Peructp Er ¢ agpecom 2416 conepxut ko owmnbkm npeobpasoBatenst (TUN AaHHbIX
int16).

Peructp Pn ¢ agpecom 2420 coaepXvT NOpsaKoBbIM HOMEP Bepcun nporpammbl
KOHTponnepa npeobpasoBaTtens (TUn AaHHbIX int16).

Peructp S1 c agpecom 2298 copepxuT cTaplme paspsgbl 3aBOLACKOro Homepa
npeobpasoBaTtens (Tvn AaHHbIX int16).

Pernctp S2 ¢ agpecom 2300 cooepXuT mnagwiuve paspsgbl 3aBOACKOrO Homepa
npeobpasoBaTtens (Tvn AaHHbIX int16).

CunTtbiBaHME MH(OPMALIMOHHBIX NMapameTpoB Mnpeobpa3oBaTensi BO3MOXHO U MO
umdposomy Bbixogy ¢ npotokonom CEHC B cooTBeTCTBMU C NpunoxeHnem [.

E.8 BBoa komaHA ynpaBneHus

Beog npeobpasoBaTento KOMaHA, ynpaBreHWsi OCYLLECTBNAETCA 3anucbio HOMepa
komMaHabl B pernctp ¢ agpecom 3000. Ecnm gna BbINOMHEHWUS KOMaHAbl yrnpasreHust
HeobXxoOAMMO BBECTM MapameTp, TO OH MpeaBapuTENbHO 3anucbiBaeTcs B PErnctp c
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apgpecom 3002. MMpu 4teHun peructpa ¢ agpecom 3000 BosBpalwjaetcs pesynsTart
BbINOMHEHUS] KOMaHAPbI:

— 0, ecnu naéT oTKas B BbINOMHEHUM KOMaHAbI;

— 85, ecnu MAET BbINONTHEHME KOMaHbI;

— 90, ecnu KOMaHAa BbIMNOJTHEHA;

— 99, ecnu KOMaHAbI He BbINOMHANNCL C MOMEHTa BKIoYeHUs: npeobpasoBartens.

B npeobpasoBaTene npedycMoOTpeHbl CneayroLwme KoMaHasl yrnpaBneHus:

01 — noacTporika B HWXKHEW KOHTPOIBHOW KanMbpOBOYHON TOYKE YPOBHS;

02 — noacTpoiika B BEPXHEN KOHTPOJIbHOWM KanMbpoBOYHON TOUKE YPOBHS;

200 — OTKMYEHWE pexnma amynauum;

201 — BKMNOYEHME peXMMA IMYNALNN;

222 - BOCCTa@HOBMEHUE COXPaHEHHbIX Nnonb30BaTENbCKUX HacTpoek
(koHdMrypaumm) npeobpasosartens;

223 — coxpaHeHue Monb30BaTENbCKMX HAacTpoek (KoHdurypauum) npeobpasoBaTe-
ns;

224 — BoccTaHOBIEHWE 3aBOACKNX HACTPOekK (koHdurypaumm) npeobpasosartens;

230 — Bo3BparT k paboTe ¢ ypoBHEM AOCTyNa Nornb30BaTenb;

231 — nepexop k paboTe ¢ ypoBHEM AOCTyNa agMUHUCTPATOP;

Mopsimok HacTpoKku (IOCTMPOBKM) NpeobpasoBaTensi ¢ NPUMEHEHUEM COOTBETCT-
BytoLLmMxX komaHg 01 1 02 npuBeaeH B npunoxeHun XK.

Mopsagok paboTel B pexxume amynsumm npysenéx B E.10.

CoxpaHeHne 1 BOCCTaHOBMEHME HacTpoek npeobpasoBaTena Gonee nogpobHO
onucaHo B E.9.

Mopsigok ynpaeneHusa goctynom 6onee nogpobHo onncaH B E.11.

BBog komaHg cBfi3aH C WM3MEHEHWeM HacTpoek npeobpasoBaTtensi, MO3TOMY
BO3MOXEH TOMNbKO Npu nepexofe K paboTe C ypoBHAMM [OCTyna agMUHACTPAaTop U
OTKIMHOYEHHOWN BNOKMPOBKE M3MEHEHUI HAaCTPOEYHbIX NapameTpoB (cM. E.11, E.12).

BBog komaHg ynpaBrneHusi BO3MOXEH WM NO LMGPOBOMY BbIXOAY C NPOTOKOIIOM
CEHC B cooTBeTcTBMM C Npunoxexvem M.

E.9 CoxpaHeHune, BOCCTaHOBIEHUE HaCTpPOeK nNpeobpasoBaTens

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

Ecnu no kakum-nmbo npuuMHaMm HacTporku Oblnn u3MeHeHbl, U HeobxoaMMo
BOCCT@HOBWUTb COXPaHEHHbIE paHee HaCTPOWKW, TO 3TO OCYLLEeCTBNSIETCS BBOAOM B
cooTBeTcTBUM ¢ E.8 komaHabl 222.

Ecnu HeobxoanMo BOCCTaHOBUTL HACTPOWKU npeobpas3oBaTtensi, COXpaHEHHbIE Ha
npeanpuaTUM-U3roToBUTENE MpU BbiNycke npeobpasoBaTtenst U3 NPouM3BOACTBA, TO 3TO
OCYLLIECTBIISAETCS BBOAOM B COOTBETCTBUM C E.8 kOomaHabl 224.

Mpumeyanne — CoxpaHeHue, BOCCTAHOBIIEHWE HACTPoeKk mnpeobpasoBaTtens
BO3MOXHbI TONbKO MNpu nepexoge Kk pabote ¢ ypoBHEM [JOCTyna aAMWHUCTPATOp WU
OTKIMHOYEHHOW BrOKMPOBKE M3MEHEHUI HAaCTPOEYHbIX NapameTpos (cM. E.11, E.12).

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

E.10 Pa6oTa B pexume amynsuum

B pexume aMynauMM MPOUCXOAMT OCTaHOBKA MpoLecca W3MepeHWid, 3HayYeHust
M3MEpPSIEMbIX MapamMeTpoB (UKCUPYIOTCS, MpY 3TOM (YHKUMSI pacyeTa ocTanbHbIX
napameTpoB coxpaHsieTcs. MamepsieMbiM NapameTpam MOXHO 3a4aBaTh NMobble 3HaYeHus,
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Habnogass NpyM 3TOM 32 U3MEHEHUEM BbIXOOHBLIX AaHHbIX. M3MEHSATb MOXHO TOSMbKO
n3MepsieMble NapameTpbl: YPOBEHb XUOKOCTU, TEMMepaTypbl 4AaTYMKOB TEMMNepaTypbl.
Bxoa B pexum aMynaumm ocyLecTBnseTcs BBOAOM KoMaHabl 201 B COOTBETCTBUM C
E.8. Bbixog M3 pexuma a3IMmynauum ocyullecTeBnaeTcs BBOAOM KomaHabl 200 B
cooTtBeTcTBUM C E.8, unu aBTomaTtnyeckn Yyepes 10 MUHYT nocrne Bxoaa.
Pexum amynsuum MOXHO MCNONb30BaTh AN NMPOBEPKU NPaBUMbHOCTA pPacyéToB
napameTpoB, NyTEéM 3aJaHus U3MepsieMbiM NapamMmeTpam COOTBETCTBYHOLLNX 3HAYEHUN.

E.11 YnpaBneHue poctynom

[ns sawmTbl HacTpoek npeobpasosaTens OT HECAHKLUMOHWPOBAHHLIX U3MEHEHWN
npeobpasoBaTtenb UMeeT YpOBHU AOCTyNa: Nonb3oBaTternb U agMUHUCTPATOP.

Mpu paboTe c ypoBHEM [OCTyna Mnorb3oBaTenb BO3MOXHO TOMbKO CHUTbIBAHWE
pPerncTpoB HAaCTPOEYHbIX NAapaMeTPOB.

Mpu paboTe ¢ ypoBHEM [OCTYNa agMUHUCTPATOP BO3MOXHbI CYMTbIBAHWE U 3aMuCb
perncTpoB HaCTPOEYHbIX MapaMeTpoB. YpoBeHb [JOCTyna agMUHUCTPATop 3aluULEH
naponem.

Mepexon Ha paboTy ¢ ypoBHEM AOCTyna agMMHUCTPaTOP OCYLLECTBMSETCS BBOAOM
B cooTBeTCcTBUM C E.8 koMmaHabl 231 ¢ 3anMCcbio B kayecTBe napameTtpa KoMaH4bl napons
agMUHMCTpaTopa.

Bo3BpaT Ha ypoBeHb [oCTyna mnofb3oBaTenb OCYLWeCTBNAeTCs BBOAOM B
cootBeTctBUM Cc E.8 komaHgbl 230 wunu nocne cbpoca HanpsKeHUs nuMTaHus
npeobpasoBarens.

[na yctaHoBkM naponsa agMuHUcTpaTopa ucnonbdyeTtca pernctp Pl c agpecom
2426. B «kayecTBe mMapons agMuHUCTpaTopa wcnonb3yetcsa 4ucro. [lpu  Bbinycke
npeobpasoBaTens M3 NPOM3BOACTBA YCTaHaBMNMBAETCS Napofb agMuHUCTpaTopa 1234.
CuutaTb, 3anucatb Maponb BO3MOXHO TOMbKO npu paboTe C ypoBHEM [ocTyna
agMUHMCTPaTop.

Maponb MoxHO cbpocutb, 3anucaB B peructp Pl ¢ agpecom 2426 Hynesoe
3HayeHue. Mocne cbpoca naponb He Hago BBOAWUTL B KAYecTBe napameTpa Komanabl 231
npuv nepexofe Ha paboTy ¢ ypoBHEM A0CTyna agMUHUCTPATOP.

MpumevaHne — M3aveHeHne napons BO3MOXHO TONbKO Mpu nepexoge k pabote c
YPOBHEM JOCTyNna agMUHUCTPATOP U OTKMIOYEHHOW OMOKMPOBKE M3MEHEHWUIA HAaCTPOEYHbIX
napameTpos (cMm. E.12).

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

E.12 BnokupoBka N3MeHeHU HaCTPOEeYHbIX NapamMeTpoB

Ons  3awmTbl BCeX HACTPOEYHbIX MapaMeTpoB npeobpasoBatenb uUMeeT
nepekntoyvaTens «bnok.» (6nokuposka). Mepekntoyatens pacnonoXeH psgoM C KNeMMHbIM
32XMMOM, NpefHa3Ha4YeHHbIM A4St NOAKMHYEHUS BHELLHKX Lenen (cM. pucyHok 9). Ecnn
nepekntoyvaTens «bnok.» Haxogutcs B nonoxeHun «Bkn.» (BknoYeHo), TO 3anpeluaeTcs
M3MeHeHMe Bcex HacTpoek npeobpa3oBartens, KOMaHAbl W3MEHEHWs HacTpoek
npeobpasoBaTenem He BbINOMHALTCA. Ecnv nepekntovatens «bBnok.» Haxogutcs B
nonoxeHun «OTKM.» (OTKIIOYEHO), TO U3BMEHEHME HACTPOEK pa3peLLEHO.

E.13 Pa6oTa c peructpamu otobpaxeHus

B  npeobpasoBatene  nogdepKMBaeTCs  BO3MOXHOCTb  pedakTMpoBaHUs
onpegeneHHon obnactu kapTbl peructpoB (4000 — 4124). PerucTpbl 3Toh obnactu
Ha3blBalOTCHA perncTpaMmm oTobpaxeHus.
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HaHHble, xpaHsiwmecs B pernctpe otobpaxeHusi, COOTBETCTBYIOT AaHHbLIM perucTpa
C agpecoM, YykasaHHblM B Tabnuue agpecoB pernctpoB otobpaxenus (5000 — 5124).
Kaxxgomy peructpy otobpaxeHuss COOTBETCTBYEeT CBOW permctp u3 tabnvubl agpecos
(pernctpy 4000 cooTBeTcTBYyeT pernctp 5000, permctpy 4001 permuctp 5001 n 1.4.).

Pernctpbl oTobpaxkeHns no3sonsAT chopMrpoBaTe HEOBXOAMMBIN NOMb30BaTENO
Habop pernctpos B OAHOW LenbHOM obractu namatu. Takas opraHusaums permcTpos
NPMBOAMT K YNPOLLEHUO Mpouedypbl onpoca W HacTpoWku npeobpasosaTtens, T.K.
Nno3BOMSEeT CYNTLIBaATL UNN 3anuncbiBaTb HEOBxoauMbIE NapameTpbl O4HOW nockinkon Mod-
bus RTU.
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NMPUNOXEHUE X
(o6s3aTenbHoOE)
Mopsiaok HacTponkm (LOCTUPOBKU) NpeobpasoBaTens

K1 Tlpu npoBedeHUn HACTPONKN AOIMKHBI MCMONb30BaTLCA CPEACTBA M3MEPEHWUHN,
ykasaHHble B Tabnuue X.1.

Tabnuua XK.1
CpenctBa Tpebyemble XxapakTePUCTUKU Twun
PyneTtka nsmeputeneHas | JuanasoH namepennin: ot 0 o 10 m P10Y2
MeTannuyeckasi 2 knacc ToqHocTtn no FOCT 7502
TepmorurpomeTp [nanasoH namepeHuin Temnepartypsl MBA-6A
oT muHyc 20 go nntoc 60 °C;
Mpenensl gonyckaemMon NOrpeLLHoOCTH
namepeHuin Temnepatypel + 0,3 °C;
[vnana3oH namepeHuin OTHOCUTENBLHON
BnaxHoctn ot 0 o 90 %;
Mpenensl gonyckaemow norpeLHocTy
N3MEPEHUIN BNaXXHOCTUN = 2 %
BapomeTtp-aHepoug [unanasoH namepenuii ot 80 go 106 kla; BAMM-1
METEOopONorMyeckni Mpegenbl gonyckaemow norpewHocTy * 0,2 klMa
Mpumeyanne — [onyckaeTcd NpUMEHEHVME [OPYrMX CPEeACTB, UMEHLLMX

aHaliorMyHble MeTpoJiIormM4ecCkmne XapakTepucTukn.

>K.2 HacTpoliky Heobxoaumo NpoBOAMTE NPU CNEAYLMX HOPMarbHbIX YCIOBUSX:

— Temnepatypa okpyxatowiero sosagyxa (20 £ 5) °C;

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

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

— BMOpauus, Tpscka, yaapbl, MarHUTHbIE Nons (KpOMe MarHUTHOro nonst 3emnu)
[OOMXKHbI OTCYTCTBOBAT.

Mepen npoBeaeHneM HacTpolku NpeobpasoBaTenb OOMKEH ObITb NpeaBapUTENbHO
BblAEPXaH B HOPMarnbHbIX YCNIOBUSIX HE MEHee 4 4acoB.

2K.3 HacTtpoliky npeobpasoBaTtens npoM3BoauTb creayowmm obpasom:

— PacnonoxuTe npeobpa3oBaTtenb ropM3oHTarnbHO Ha CTone.

— PasBepHyTb NEHTY WU3MEPUTENbHYKD pyneTkn W pacrnonoxuTb ee B
HEenocpeACcTBEHHON 6nu3ocTn OT npeobpasoBatensd (napannenbHo emy), COBMECTUTb
HyneByld OTMETKY pPyneTkn WU3MepuTeNnbHOW C HyneBOW TOYkoW npeobpasoBaTtens
(NnocKkoCTbO TOPLEBOWM MOBEPXHOCTU HanpaBnsOLWEN Ans BCEX BapuaHTOB UCMOMHEHUS,
KpOMe BapuaHTa C WHBEPCHbIM [AaT4YMKOM YPOBHSl, WU MIOCKOCTbIO YMNIOTHUTENBHON
NMOBEPXHOCTM YCTPOWCTBA KPEMMEHWs ANsi BapuaHTa ¢ MHBEPCHBbIM AAaTYMKOM YPOBHS).

— YcTaHOBUTbL MOMMaBOK YPOBHS B TMOSIOXEHWE, COOTBETCTBYHOLLEE BEPXHEWN
KOHTPONbHOW KannbpoBOYHOM TOYKE YPOBHSI h™, NpyM 3TOM pPacCTOSiHUE OT HYNEeBOW TOYKM
npeobpasoBatens [0 MIOCKOCTW HWXKHEW TOPLEBOW MNOBEPXHOCTW MOnnaBka YpPOBHS
OOJPKHO COOTBETCTBOBATb 3HayeHuto h™, ykazaHHomy B nacnopte. B cooTtBeTctBMM ¢ [.12
unu E.8 BBectn komaHgy 02.

MpumeyaHne — 3pecb M ganee Mpu yCTaHOBKE MOMfaBka B OMpeAerneHHoe
nonoXxeHve HeobxoouMo cTpemMuTbesl, 4TOObl OCb Monnaeka Obina napannenbHa ocu
HanpaBnSALEeNn.

— YcTaHOBWTbL MOMMABOK YPOBHS B MOMOXEHUE, COOTBETCTBYHOLLEE HWXKHEN
KOHTPOIbHOW KanMbpOBOYHOW TOYKE YPOBHSI h_, Npy 3TOM paccTOsiHUE OT HYNEBOW TOYKM
npeobpasoBatensd [0 MNIOCKOCTU HWXKHEN TOpLEBOW MNOBEPXHOCTW MOnnaBka YpPOBHS
OOMKHO COOTBETCTBOBATb 3Ha4YeHMIo h_, ykasaHHoMy B nacnopte. B cootBeTctBum ¢ .12
vnn E.8 BBecTu komaHgy 01.
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)K.4 Tlocne npoBedeHWst HaCTPOWKM  HEOOGXOoOAMMO  MPOU3BECTU  MPOBEPKY
NOrpeLIHOCT! U3MEPEHNIA YPOBHSA B HOPMaribHbIX YCIIOBUSX B COOTBETCTBMU C METOOUKON
NOBEPKN.
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