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HacTosilee pykoBOACTBO MO 3KchryaTauum pacnpocTpaHAeTcs Ha YCTPOMCTBO
«CEHC» npeobpasoBaTens MarHuTHbIA nonnaekosbin MMM-118E wncnonHennin MP, PP
(manee no TekcTy - NpeobpasoBaTenb) U COAEPXUT cBeAeHWs, HeobxoavnMble ANns ero npa-
BMUNbHON 1 BesonacHow akcnnyaTauum.

MepeyveHb HOPMATMBHBIX AOKYMEHTOB, Ha KOTOPblE AaHbl CCbIMKMA B HACTOALLEM PY-
KOBOACTBE M0 3KCniyaTauun, NpUBeAEH B NPUNOXeEHUN A.

1 ONMUCAHUE U PABOTA
1.1 Ha3Ha4yeHue

1.1.1 NpeobpasoBaTtenb npeaHa3HavYeH Anst KOHTPOMS napameTpoB XUAKUX cpeq, B
TOM 4McCne B3PbIBOOMACHbIX, NPU YYETHO-PACUYETHBIX M TEXHONOMMYECKMX Onepaumsx.

MpeobpaszoBaTtenb ucnonHeHna MP npegHa3HadeH Ans YCTaHOBKM Ha OOBLEKTHI,
noaHaasopHele Poccuiickomy Mopckomy Peructpy Cyaoxoactea.

MpeobpasoBaTtenb mcnonHeHuss PP npegHasHayeH Ond ycTaHOBKM Ha OOBLEKTHI,
nogHaasopHele Poccuinckomy PeuHomy Pernctpy.

lMpeobpaszoBaTenb MOXET NPUMEHATBCS Kak B COCTaBe CUCTEM M3MEPUTENbHbIX
CEHC, Tak n camoctoaTenbHO B ApYyrMx cucTemax aBToMaTtu3auuu, NoAAepXKMBaOLLMX
npotokon CEHC.

BapuaHT ucnonHenus npeobpasoBaTens, MMeKLWMn BbIXo4 C uHTepdericom RS-
485 ¢ npotokonom Modbus RTU (ganee no Tekcty - BapuaHT ucnonHexnms Modbus), moxeT
NPUMEHSITECA CaMOCTOSTENbHO B CMCTEMax aBTOMaTtusauuv, NoAAepXKUMBaIOLLMX OAHHbIN
NpPOTOKOI.

MpeobpaszoBaTtenb obecneyvmBaeT:

- N3MEpEHMNE YPOBHSI XXNOKOCTU;

- MHOroTOYe4YHOE N3MepeHne TemnepaTypbl, 40 8 TOYek;

- BblYMCNEHME NNOTHOCTU XMAKOCTU, COOTBETCTBYIOLLIEN N3MEPEHHON TemnepaType,
no 3agaHHbIM UCXOAHBIM AaHHbIM NIIOTHOCTU, TEMNepaTypbl 1 KoadpuumneHtTa 06 bLEMHOro
pacLUMpeHns XULOKOCTHY;

- BbIMUCINIEHUE MITOTHOCTU CXKMXKEHHBIX YrNEeBOOOPOAHbIX ra3oB (4anee no TEKCTy -
CYT), cooTBeTCTByOLLEN W3MEPEHHOW TemnepaType, MO 3a4aHHOMY KOMMOHEHTHOMY
COCTaBy;

- BbluMCNeHne 06bEMma XNAKOCTU NO 3a4aHHON rpagynpOBOYHON Tabnuvue;

- BbluMCreHne ob6bEMa XMAKOCTU ANsi pe3epBYyapoB C MPOCTbIMU rEOMETPUYECKUMU
dopmamu;

- BbIYMCMEHNE OTHOCUTENBHOIO 3anofHEHNsT pe3epByapa;

- BbIYWCIIEHNE MACChI XXUOKOCTY;

- BblUMCIIEHNE MACChl XUAKoW 1 rasosow asbl CYIN no 3agaHHOMY KOMMOHEHTHOMY
COCTaBy;

- BblAady ynpaBnsilOLMX CUrHanoB Mpu OOCTWXKEHUWM NapameTpamy XUOKUX cpen
3ajaHHbIX MOPOroBbIX 3HAYEHWI U/UNKU NPU HENCNPABHOCTH.

1.1.2 MNpeobpa3oBaTenb MMEET B3pPbIBO3ALUMLLEHHOE MWCMOSIHEHME, MapPKUPOBKY
B3pbiBO3awWmnTbl Ga/Gb Ex db 1IB T3, cootBetcTtByeT TpeboBarnuam TP TC 012/2011 «O
6e3onacHocTn obopynoBanns Anst paboTbl BO B3pbiBoOnacHbix cpedax», MOCT 31610.0,
FOCT IEC 60079-1, TOCT 31610.26.

1.1.3 MNpeobGpa3soBaTenlb B COOTBETCTBUN C MapKMPOBKOW B3pbiBo3awmnTtbl, TOCT
IEC 60079-14, TOCT 31610.26 MoOxeT ycTaHaBnMBaTbCA Ha 0ObEeKTax Ha rpaHuue 30H
knacca 0 n knacca 1, B 3oHax knacca 1 u knacca 2 no F'OCT IEC 60079-10-1 nomeLLleHumn
M HapYXHbIX YCTAHOBOK, rAe BO3MOXHO oOpa3oBaHME CMecei ropruux rasoB U napos c
Bo3gyxom kateropuu IIA n IIB TemnepaTypHbix knaccos T3, T2, T1 no FOCT P M3K 60079-
20-1.

5
CEHC.421411.058P3



1.1.4 HomuvHanbHble 3Ha4YeHUs knumaTuyecknx gakrtopoB cornacHo FOCT 15150
AN BMAA KnuMaTtuydeckoro ucnornHenus YXJ1*, Ho npu 3ToM Auanas3oH TemnepaTtypbl
oKpy>atoLLen cpeabl oT MuHyc 50 go 60 °C.

1.1.5 Ctpyktypa ycnosHoro o6o3HaveHns npeobpasosatens npveeaeHa B
npunoxexuu b.

1.2 TexHU4YeCKMe xapaKTepUCTUKU

1.2.1 MNpeobpaszosaTenb OCYLLECTBNSAET M3MepuTenbHoe npeobpasoBaHne ypoBHS
1 TemnepaTypbl KOHTPONMPYEMON CPeAbl B LMPOBON KOANPOBAHHbLIA CUTHar.

1.2.2 AnuHa Hanpasnsowen L npeobpasosatens (cm. 1.4.5, pucyHok 1)
onpegenseTcsa 3aka3om B npegenax ot 500 go 3000 mm.

YCTpPONCTBO KpenneHus

! Btynka BT60

&he BepxHuit orpaHnyutens

Xofa nonnaska

MonnaBok ypOBHs

r/\1/—
-l I

ypOBeHb XUOKOCTU

hy

dl
T
|
|

Hanpagnstowas

HwXHuI orpaHnymnTens
XoAa nonnaeka

o
o

lMpumeyaHve — [Insi BapuaHTOB WCMOMHEHWSI KOHCTPYKLMSI KOPMYCa, YCTPOCTBA KpenmneHusl, nonnaska, orpaHnimTe-
e xofia nonmaBka MOXET OTNIMYATLCS OT NPEACTaBNEeHHON Ha PUCYHKE.

PucyHok 1
1.2.3 HnxHun npeaen namepeHnn yposHa HH onpepenseTcs no opmyre, MM:

HH =dO0 + Ah, + d1,

roe  dO - oTCTyn OT AHa pes3epByapa, MM;

Ah,, - BENUYMHA HKHEN HEN3MEPSEMON 30HbI, MM;

d1 - rnybuHa norpy>xeHusi nonnaeka ypoBHsi, MM.

BenuumHa HmKHEN HenamepsieMon 30Hbl Ahy, onpeaensieT NofnoXXeHne HKHEro or-
paHnuuTens xoda nonnaeka (cMm. pucyHok 1). [pu Bbinycke M3 Npou3BOACTBa OHa ycTa-
HaBNMBaETCH MUHUMasbHOW, paBHoM 20 MM.
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Mpu akcnnyatauun npeobpasoBaTens BenuMYMHA HWXKHEN HEU3MepsieMon 30Hbl
MOXeT BbITb yBENUUYeHa nepemMeLLeHNEM BBEPX HUXKHETO OrpaHMYMTENSs Xo4a nonnaska.
1.2.4 BepxHun npegen nsmepeHuin yposHsa He onpefensietcs no popmyne, Mm:

He = d0 + L - Ahg - hy + d1,

roe L - onvHa Hanpaensiolen npeobpasoBaTens, MM;

Ahg - BennMunHa BepxHewn Heu3mepsemMom 30HbI, MM;

hy - BbICOTa nonnaska ypoBHS, MM.

BennunHa BepxHein HeusmepseMon 30Hbl Ahs onpegensieT NornoxeHue BepxXHero
orpaHnunTens xoga nonna.ska (cM. pucyHok 1). MNpu BbiNycke M3 Npou3BOACTBa NO YMOI-
YaHWIO OHa yCTaHaBNMBaETCA PaBHOW MUHMMANbHO BO3MOXHOMY 3HAY€HUIO ANgmin:

- 80 MM Ons BapuaHTa UCMOSTHEHUS C hnaHUEeBbIM YCTPONCTBOM KpenneHus;

- (80 + I) Mm gns BapvaHTa UCMONHEHNs C pe3bbOBbIM YCTPONCTBOM KPENMeHUs, C
ANvHOW pe3sbbbl |.

Mpu 3akase npeobpasoBaTtens BenuynHa BepXHEN HeEM3MepseMon 30Hbl Ahg MOXeT
ObITb yBENMYEHA C LeMNbi0 YMEHbLLEHUS ero CTOMMOCTU. [Ins 3Toro B ero ycrnoBHOM 060-
3Ha4YeHUn HeobxoOAMMO yKasaTb CKOPPEKTUPOBAHHYIO BEMWYMHY BEPXHEW HensMepsemown
30HbI h, onpegensiemyto no opmyrne, MM:

h = Ahg + hy.

Mpu skcnnyaTaumu npeobpasoBaTens BenMyMHa BEPXHEN Heu3MepsseMOn 30HbI
MOXeT ObITb yBENUYEHa NepeMeLLLEHNEM BHU3 BEPXHENO OrpaHM4MTEnNs XoAa nomnnaska.

1.2.5 MNpepensl gonyckaemMon OCHOBHOW MOrpeLLHOCTU U3MEPEHUA YPOBHS ANA Ba-
PVaHTOB UCNOSTHEHNA paBHbl: + 5, + 10 MMm.

1.2.6 Bapnaums nokasaHMn U3MEPEHUN YPOBHA He npeBblllaeT npeaernos
[onycKkaeMon OCHOBHOW NOrPeLUHOCTMU.

1.2.7 Npepenbl JonyckaeMown AOMONHUTENBHON MOrPeLIHOCTU U3MEPEHUI YPOBHS,
00yCrnoBNEeHHON M3MEeHeHMeM TemnepaTtypbl CpeAbl B AuanasoHe paboymx Temnepartyp
npeobpasoBartenen, paBHbl Npeaenam AonyckaemMown OCHOBHOWM MOrPELLIHOCTH.

1.2.8 N3mepeHne TemnepaTypbl KOHTPONUPYEMOW cpedbl OCYyLEeCTBRSeTcsa B
aunanasoHe ot muHyc 50 go 100 °C.

1.2.9 MNpepenbl gonyckaemon abConoTHON NOrpeLHOCTN 3MEPEHUA TeMnepaTypbl
paBHbI:

-+ 0,5 °C B guanasoHe TemnepaTyp ot muHyc 40 go 100 °C;

-+ 1 °C B gManasoHe Temnepatyp oT MuHyc 50 go muHyc 40 °C.

1.2.10 MapameTpbl KOHTPONNPYEMOK cpeabl:

- NaBneHne He Gonee 2,5 MlMa (KOHKpeTHOe 3HaYeHWe OaBrneHus onpenensieTcsi
BapuaHTOM WUCMOSHEHWs, TUMOM MUCMONb3yeMbIX YCTPONCTBA KPENNEHNs U NOMNnaBKoB).

MpumeyaHne — Mo 3aka3y MOXET MOCTaBNATLCA NpeobpasoBaTenb Ha AaBrneHue
cpeabl oo 10 Mla.

- Temnepatypa ot MmuHyc 50 go 100 °C (npu ycnoBumn OTCYTCTBUSI 3aMep3aHus
KOHTPOSNIMPYEMOW Cpefbl).

- MnotHoctb oT 500 po 1500 kr/m® (KOHKpeTHOe  3HayeHue MIOTHOCTU
onpefenseTcsa TUMOM UCMONb3yeMOoro nonnaeka).

1.2.11 Mo cTeneHn 3awWmTbl OT NPOHUKHOBEHUS MbINKN, NMOCTOPOHHUX TEN U BOAbI
npeobpasoBaTtens cooTBeTCTBYET rpynne IP66 no TOCT 14254,

1.2.12 MNpeobpa3oBaTtenb BblAEPXKMBAET BO3OEWCTBME OTHOCUTENBbHON BMNaXXHOCTU
Bo3ayxa 80 + 3 % npu Temnepatype 40 + 2 °C, a Takke BO3OENCTBME OTHOCUTENBHOWM
BnaxHoctn 95 + 1 % npu temnepartype 25 + 2 °C.

1.2.13 MNpeobGpa3oBaTeslb  COXpaHseT paboToCnoCOGHOCTL NpU  BO3OENCTBUM
BuGpaumm ¢ yactoTton 2 — 80 'y, amnnutygon 0,1 — 1,0 MM (C amMnNNUTYgOM NepemMeLLeHni
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+ 1,0 MM npu vactoTtax ot 2 go 13,2 'y u ¢ amnnuTygon yckopenus + 0,7g npu vactotax
ot 13,2 go 80 ).

1.2.14 lNpeobpasoBaTtenb coxpaHseT paboTocnoco6HOCTb NPY BO3AENCTBUN MHOMO-
KpaTHbIX YAapoB CO 3HaYeHWeM NUKOBOro yckopeHus 5g u yactoton 40 — 80 ygapos B Mu-
HYTY.

1.2.15 MNpeobpa3oBatenb coxpaHseT paboTocnocobHOCTE MNpu  criegylowmux
BO30ENCTBUAX, COOTBETCTBYIOLLMX YCNOBUAM 3KCMyaTaumu:

- KpeH cygHa go 22,5° ot BepTukanu;

- Kayka cyaHa go 22,5° ot BepTukanu ¢ nepmogom 7 — 9 c.

1.2.16 HopmanbHoe yHKLMOHMpOBaHWe npeobpasoBaTens obecrnevmBaeTcs npwu
ANvHe NuHuW nuTaHusa-cesasu (npotokon CEHC), He 6onee — 1500 m.

1.2.17 O6bmeH nHdopmaumen npeobpasosaTens ¢ Apyrumu npubopamm BegeTcs no
npotokony CEHC. [ina BapuaHTa ncnonHeHns Modbus obmeH nHdopmaumen ¢ gpyrumm
npmubopammn Bo3MOXeH Takke no npotokony Modbus (peanusauma RTU).

1.2.18 MNuTtaHne npeobpasoBaTenen OCYLLECTBNAETCA HanpsXXeHWeM MOCTOSHHOro
TOKa B AMana3oHe:

- 0T 6 0o 50 B gnsa BapuaHTta ucnonHeHns Modbus;

- oT 4 po 15 B ons ocTanbHbIX BapyUaHTOB UCMOSNHEHMS.

1.2.19 MNoTpebnsemasn npeobpasoBaTenemMm MOLHOCTb HE NPEBbILLIAET:

- 400 mBT gnsa BapuaHTa ncnonHenuns Modbus;

- 50 MBT gnsa octanbHbIX BapnaHTOB UCMOSTHEHMS.

1.2.20 MNpeobpasoBaTtens paboTaeT Npy BO3OENACTBUMUN INIEKTPOMArHUTHBIX MOMEX U
COrnacHo KputepusiM, ykasaHHbIM B Tabnvue 1.

Tabnuua 1
Bua nomexu Hopwmbl (MpoLEeHTbI OT HOMUHANBHbIX Kpute-
3Ha4yeHu napameTpoB) pui
1 KoHaykTuBHble Hu3koyacToT- | - 10 % gna nopsgka rapmoHuk ot 1 oo 15. A

Hble nomexu, rapMoHudeckue | - oT 10 go 1 % ansa nopsigka rapMoHuk ot 15
cocTaBnsawowme  Hanpsbkenuns | go 100;
Ha nopTax aneKkTponuTaHus -1% aonsa nopsigka rapmoHumk ot 100 go 200

2 KoHayktuBHble paguoyacToT- | 3 B (adhdekTBHOE 3HaveHue); 0,15 - 80 MI'y, A
Hble MOMexu Ha nopTax | npu rmybuHe amnnutyaHon moaynsaumm 80 %
ANEeKTPONUTaHud, Ha curHanb- | ¢ Yactoton 400 My nnm 1kMy

HbIX 1 YNPaBnsoLWmX nopTax

3 Wanyuyaemble paguouactot- | 10 B/m; 80 - 2000 MIuy npu rnybuHe A
Hble MOMEXM Ha NopT Koprnyca amnnutygHon mogynsaumm 80 % c yactoTon
400 Ny nnn 1 kly

4 HaHocekyHOHble wumnynsc- | 1 kB B
Hble MOMEXW Ha CUrHanbHbIX,
yrpaBnsoLWmnx nopTax "
nopTax NnuTaHus

5 MuKpocekyHOHble MMMYrbC- 1 kB, «npoBog-3emns» B
Hble MOMEXM Ha CUrHanbHbIX,
yrnpaBnsoLwmnx noprax "
nopTax nuTaHus

6 OnekTpocTaTuyeckuin paspsaa KOHTaKTHbI 6 KB; B
BO3AyLWHbIV 8 kKB
7 MarHuTHoe nose NoCTOsIHHOEe 100 A/m A

1 nepemeHHoe vactotom 50 'y,
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1.2.21 Mpeobpa3oBatens He CO34aET MOMEXWM C YPOBHSAMM, MPEBbLILLANLLMMU

yKkasaHHble B Tabnuue 2.

Tabnuua 2

Bua nomexm [wnana3oH yacToT OrpaHunyeHne
KoHayktuBHble |/ HanpsbkeHue 10 -150 kly 96 - 50 obmkB
paguonomMex (Ans KBasUMUKO- 150 — 350 kl'y, 60 - 50 nbmkB
BOro NpUeMHMKa) 0,35-30 MI'y, 50 abmkB
MHaykTuBHbIE / HanpspkeHHOCTb 150 — 300 kl'y, 80 - 52 nbmkB/m
nons paguonomMex (Ons keasu- 0,30 -30 MI'y, 52 - 34 pbmkB/Mm
NMKOBOTO NPUEMHMKA) 30 - 2000 MI'y, 54 pbmkB/m

3a ucknyeHmem 156 — 165 MMy, 24 pbmkB/m

1.2.22 Vzonsaumsa aneKkTpuyeckux uenewn npeobpasoBaTtens Mexagy aMneKTpudeckumm
LensamMm M KOprycom, a Takke Ans BapuaHta wucrnonHeHns Modbus mexagy uensmu
nHTepdenca RS-485 n octanbHbIMM LENsMU BblAEPXUMBAET MPU HOPManbHbIX YCNOBUAX
OKpyxatLen cpefbl B Te4eHWe OOHON MWHYTbI AENCTBUE CUHYCOMAANBHOrO HanpsKeHust
yactoTon (50 + 5) 'y ¢ HOMMHanNbHBIM 3HaveHem 500 B.

1.2.23 ConpoTuBRAeHe W30MALMN MeXZy SNEKTPUYECKMMMU LensMu 1 KOpnycom

npeobpasoBaTens,

nHTepdenca RS-485 n octanbHbIMK LIENSMU HE MEHEE:
— 20 MOwm npu HopMarbHbIX YCINIOBUSIX OKpY>KatoLLel cpebl;
— 10 MOm nipu BepxHeM 3Ha4veHun paboyert TemnepaTypbl OKpyXatLlen cpeapl;
— 2 MOM npu BepxHeM 3Ha4eHUM OTHOCUTENBHOW BNaXXHOCTU pabounx ycroBui.
1.2.24 CpepHsis HapaboTka Ha OTKa3 C Yy4eTOM TEeXHWYEeCcKoro obCnyXuBaHus,
pernameHTMpyemMoro AaHHbIM PYKOBOACTBOM MO 3Kcnnyatauum, He meHee 100000 u.
CpepHsia HapaboTka Ha oTkas ycTaHaBnMBaeTCs ANA YCIOBUMA U PEXUMOB B COOT-
BetctBum ¢ 1.1.4, 1.2.10, 1.2.12 - 1.2.16, 1.2.181.2.20.
Kputepvem oTkasa aBnsetca HecooTBeTcTBue TpeboBaHumam 1.2.5-1.2.9,1.2.19,

1.2.22,1.2.23.
1.2.25 HasHaueHHbIn cpok cnyxbbl 10 ner.

1.2.26 Macca npeobpa3soBarens He 6onee 25 kr.

1.3 KoMmnnekTHOCTb

a TakKkKe AaOnda BapuaHTa WCNOJTHEHUA Modbus mMexay uendamu

1.3.1 KomnnekT noctaeku npeobpasoBaTtens npuseaéH B Tabnuue 3.

Tabnuua 3
HanmeHoBaHue Kon-Bo MpumeyvaHne
Mpeobpa3oBaTenb MarHATHbLIA NOMNSaBKOBbIN 1wt B COOTBETCTBUN G 33KA30M
MMI1-118E ncnonxenns MP nnn PP )
Mpeobpa3oBaTtenb MarHWTHbLIA  MOMNMABKOBbIN 1 5K3
MMM-118E ncnonHennss MP nnn PP. Macnopt )
. 1nnm 2

KoMnnekT MOHTaXHbIX YacTen KoM B cooTtBeTcTBMM C 1.4.3
MpeobGpa3oBaTenb MarHUTHbINA NMOMNaBKOBLIN Ha napTuio NpeoBpasoBaTe
MMM-118E ncnonHenns MP nnn PP. 1 aka. neit nFc)JCTaBnﬂpeM E) B OmVH
PykoBoAcTBO no aKkcnnyaraumu ’ y A
MpeobpasoBaTenb MarHWTHbI  MOMNMABKOBLIN aAapec, v AONOMHATENBHO -

P 1 32k3. |no TpebGoBaHMIO 3aKa3uuka.

«MMr». MeToguka nosepku
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1.4 CocTtaB

1.4.1 NpeobpasoBaTtenb (CM. pUCYHOK 1) COCTOMT M3 Koprnyca, COeQUHEHHOrO C
HanpasnsoLWen, Ha KOTOPOWN YCTaHABNMBAIOTCA: YCTPOMUCTBO KPEMeHuUsi, MOMMaBoK YPOBHS
1 OrpaHMunTenu xoda nonnaska.

BapwaHTbl ncnonHeHns npeobpasosaTtenen oTNnyarTCs:

- KOHCTPYKLMEN Kopnyca;

- BApMaHTOM MCMOSMHEHWS YCTPONCTBA KpenneHus;

- ANVHOW HanpaensoLen, BENMYMHON BEPXHEN HEU3MEPAEMOW 30HbI;

- KONMYECTBOM TOYEK N3MEPEHUs TeMnepaTypbl;

- KOHCTPYKLMEW nonnaska YpOBHS;

- Hann4neM Bbixoda ¢ npoTtokonoM Modbus (ncnonHexwne Modbus).

1.4.2 BapuaHTbl UICMOMNHEHNs Kopnyca npeobpasoBaTens NpuBeaeHbl Ha PUCYHKe 2.

120 max
120 max

|
\
90 max
|
\
90 max

775 max 230 max

a) 6)
1 — KpbllwKa; 2 — kabenbHbI BBOL; 3 — BHELUHWI 3aXMM 3a3eMIIEHMSI.

PucyHok 2 — BapmaHTbl nCnonHeHus koprnyca:
a) ¢ ogHMM kabenbHbIM BBOAOM; 6) ¢ AByMSA KabenbHbIMM BBOAAMM.

Kopnyc nmeeTt CbEMHyI0 KpbILWKY 1, oAnH Unn aBa KabenbHbiX BBOAA 2 U BHELUHWN
3aXnm 3asemnexuns 3.

MpumeyaHue - BapuaHTbl ncnonHeHns ¢ AByms kabernbHbIMM BBOAAMU NpeaHasHa-
YeHbl NS CKBO3HOTO COeAMHEHNs Npeobpa3oBaTenei U Apyrnx YCTPOWUCTB B JIMHMIO NnUTa-
HUSA-cBA3M 6e3 NpMMeHeHNs1 AOMONHUTENbHBIX KOMMYTALUUOHHBIX Kopobok. Ho oTcyTcTBMe
KOMMYTaLUMOHHOM KOPOOKM AenaeT HEBO3MOXHbIM AarnbHENLLYI0 9KCNyaTaumio BO B3pbl-
BOOMACHOW 30He OCTasbHbIX YCTPOWCTB NpU AEMOHTaxe npeobpasoBaTtens Ans nposene-
HWUSt TEXHUYECKOTO OBCINY>XMBAHUSA UM PEMOHTA.

Kopnyc npeobpa3oBatens w3rotaBnmBaeTCcs M3 KOPPO3WOHHOCTOMKMX cTanewn
12X18H9TN, 12X18H10T.

1.4.3 Kopnyc n3rotaBnuaeTcs ¢ kabenbHbiMu BBOAaMu D12 n D18 (cM.pucyHok 3).
KabenbHble BBOAbLI KPENATCS K KOPNYCYy C NOMOLLBI0 pe3bboBbIX COeANHEHWN.
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B) r) A)
1 - KOMbLO YNMOTHUTENbHOE; 2 — BTyNKa HaxuMHas; 3 — BTynka pesbbosas; 4 — 3arnywka; 5 — BTynka pesbbosas
YKM; 6 — kpenéxHbii anemeHT YKM; 7 — BTynku YKBK; 8 — BTynka pesbbosast YKBKI; 9 — konbLo ynnoTHUTENbHOE
YKBKT; 10 — wainba YKBKT .

PucyHok 3 — OnemeHTbl kabenbHbIX BBOAOB:

a) kabenbHbIN BBOA, BapuaHT Mo ymonyaHuio; 6) kabenbHbIi BBOA C YCTPOWNCTBOM Kpen-
nexus metannopykasa (YKM); B) kabenbHbIi BBOA C YCTPOMCTBOM KpenneHus 6poHupo-
BaHHoro kabens (YKBK); r) kabenbHbii BBOA C repMeTU3NPOBaHHbLIM YCTPONCTBOM Kper-
nexus 6poHnposaHHoro kabensa (YKBKI); o) kaGenbHbln BBOA C YCTPONCTBOM KpenneHus
Tpy6b! (YKT).

KabenbHble BBOAbI, N3roTaBnMBaemble Mo yMon4yaHuio, (CM. pUcyHok 3, a) coaep-
aT KonbLOo YNNoTHUTENbHOE 1, BTYNKY HAXMMHYI0 2, BTYNKY pe3bboByto 3, 3arnyLuky 4.

Kaxabii kabenbHbIi BBOL, KOMMIEKTYETCA TPEMS KOMNbLaAMWU YNOTHUTENbHLIMU.
OpHo KomnbLO ycTaHaBnuBaeTcsl B kabenbHbIi BBOA, OBa ApYryxX NpUKNaabiBaroTCs.
Kaxgoe konbLo MMEeT CBOM Ananas3oH AMaMeTpOB AOMYLIEHHbLIX K BBOAY B HUX Kabenew.
OTOT AManas3oH yKa3biBaeTCa Ha TOPLIEBON MOBEPXHOCTU KOMbLa.

KabenbHbii BBOA D12  KOMMMeKTyeTcs  Konbuamy  YNINOTHUTENbHbIMU,
npefHasHa4YeHHbIMU ANs YNIoTHEHWSA kabens Kpyrmoro cev4eHus C HapyXHbIM UaMeTpoMm
ot 5 0o 8 mm, ot 8 go 10 mm 1 ot 10 go 12 mm. KabenbHbii BBOAg D18 komnnekTyeTcs
KOMbLaMW YNMNOTHUTENbHLIMW, NPEeAHA3HAYEHHbIMU ANS YNIOTHEHUst Kabensi Kpyrnoro
CeyeHns ¢ HapyXHblM guameTpoMm oT 12 go 14 mm, ot 14 go 16 Mm 1 ot 16 o 18 mm.

MpumeyaHve - [Ons BapuaHTOB ucnonHeHust kabenbHoro BeBoga YKBK, YKBKI
BblLLIeyKa3aHHble pa3Mepbl OTHOCATCS K AnameTpy kabens 6e3 6poHu.

Mo 3akasdy MOryT u3rotaBnvMBaTbCs BapwaHTbl UCMOMHEHUSA KabenbHbIX BBOOOB C
YCTPOWCTBOM  kpenneHus meTannopykaBa (YKM), ¢  ycTpoOMCTBOM  KpenseHus
O6poHnpoBaHHoro kabenst (YKBK), ¢ repmeTM3MpoBaHHbIM YCTPOWCTBOM KpenmeHus
6poHupoBaHHoro kabens (YKBKI) u yctponcTteom kpennexus Tpyobl (YKT).

BapuaHTtbl  McnonHeHusi kabenbHbIX BBOAOB C  YCTPOWCTBOM  KPEMNeHUs
MeTannopykaBsa cogepxaT BTYnKy pe3bboByto 5 ¢ pe3bboi nos KpenéxHbll aneMeHT 6, B
KOTOpOM chuKcupyeTcst meTannopykas (cM. pucyHok 3, 6). KabenbHbii BBog D12 nmeet
BapuaHTbl ucnonHexms YKM10, YKM12, YKM15 n YKM20 ansa kpenneHus metannopykasa
C BHyTpeHHuUM guameTtpom 10, 12, 15 n 20 mm cooTtBeTcTBeHHO. KabenbHbii BBOA D18
umeeT BapuaHT wucnonHeHns YKM20 ans kpenneHws meTtannopykaBa C BHYTPEHHUM
anameTpom 20 mm.
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BapuaHTbl  McnonHeHusi kabenbHbIX BBOAOB C  YCTPOWCTBOM  KpEMmeHust
GpoHupoBaHHOro kabensi cogepaT BTYNku 7 (CM. pucyHok 3, B). ®ukcaums 6poHn kabens
OCYLLECTBNSETCA MeXAy BTynKamuM 7 Mpu HaBopadvMBaHWM BTYNKM pe3bboBon 3.
KabenbHbii BBOA D12 wMeeT BapuaHT MWCMOSIHEHMS YKBK16 pgna kpennenus
6poHupoBaHHOro kabens ¢ HapyXXHbiM AnameTpom o 16 mm. KabenbHbin BBog D18 nmeet
BapuaHT ucnonHenus YKBK21 gns kpenneHus GpoHMpoBaHHOrO kabensi ¢ HapyXHbIM
anameTtpom fo 21 mm. BapuaHntel YKBK obGecneuvBaloT HagexHoe anekTpuyeckoe
coeauHeHne 6poHn kabens ¢ kopnycom npeobpasosaTens.

BapuaHTbl ncnonHeHus kabenbHbIX BBOOAOB C repMeTU3NPOBaHHbLIM YCTPOMNCTBOM
KpenneHns 6poHMpoBaHHOro kabens (CM. pUCyHOK 3, T) coaepxar BTYNKuU 7 Ans dukcaumm
6poHu kabens Npu HaBopa4yMBaHUK BTYNKM pe3bO0BON 8, a Takke KOmMbLO YNIIOTHATENBHOE
9, wanby 10 u BTYnKy pesbboByto 3 aonsd repmeTusauum no obonodvke kabens. [JaHHbI
BapuaHT kabernbHOro BBoAa KOMMMEKTYeTCA ABYMSs KOMNbLaMu ynnoTHUTenbHeiMu 9. OgHo
KOMbLIO yCTaHaBnuBaeTcs B KabenbHbI BBOA, Apyroe npuknagbiBaeTcs. Kaxpoe konbuo
MMeeT CBOW [AManasoH [AOMyCTUMbIX HapyXHbIX AMaMeTpoB MOHTMpyemoro kabens.
KabenbHbii BBOA D12 wumeetr BapuaHT wucnonHenwns YKBKI16 pana  kpennenus
BGpoHupoBaHHOro kabens ¢ gnameTpom no 6poHe Ao 16 MM 1 HapyxHbIM gnameTpom ot 10
o 15 mm unm ot 14 go 19 mm. KaGenbHbii BBog D18 vMMeeT BapuaHT WUCMOMHEHUA
YKBKI21 gnsa kpenneHust 6poHnpoBaHHOro kabensi ¢ guameTpom no 6poHe Ao 21 Mm 1
HapyXHblM AuvameTtpom oT 15 go 20 mm unu ot 19 go 24 mm. BapuaHtbl YKBKI
obecneymBaloT HaOEeXHOe aneKkTpuyeckoe coeanHeHve OpoHu kabenss ¢ Koprnycom
npeobpasoBartens.

BapuaHTbl mcnonHeHnsa kabenbHbIX BBOAOB C YCTPOMCTBOM KpemnmneHus Tpyobl
cogepxaT BTYnKy pe3bboByt0 5 ¢ BHyTpeHHen pe3bboiri nog kpenneHue Tpybbl (CMm.
pucyHok 3, a). KabenbHbin BBog D12 nmeet BapuaHT ucnonHeHuna YKT1/2 ana kpennexus
TpyObl ¢ HapyxHon pesbbont G 1/2. KabenbHbii BBOg D18 umeeT BapmaHT UCMNOMHEHUsI
YKT3/4 pns kpenneHns Tpy6bl ¢ HapyxHol pe3bbon G 3/4.

MeTannuyeckne anemeHTbl KabenbHOro BBOAa MW3roTaBNMBaKOTCA W3 CTanen
12X18H10T, 14X17H2.

1.4.4 YcTpoWCTBO KpenneHus npeobpasoBaTtener Ha pe3epByape MOXeT ObiTb He-
perynupyembiM riaHUEBbIM U Pe3b00BbIM.

Heperynupyemoe yCTpONCTBO KpenmeHnst XXECTKO (PMKCUPYETCS HA HanpaBnsitoLLen
npeobpasoBatensd cBapHbIM coeavHeHueM. [MpeobpasoBaTenb MMEEeT KOHCTPYKTUBHYHO
BTYnKy BT60, ycunuearoLLyo cBapHOe CoeAVMHEeHUe HanpaBnsAoLen ¢ yCTPONCTBOM Kpen-
nexus (cM. pucyHok 1).

YCTPOWNCTBO KpenneHus narotasnmeaetca ud ctann 12X18H10T.

Bonee nogpo6Hoe onucaHve OCHOBHbIX BapuUaHTOB YCTPOMWCTB KpenneHus npeob-
pasoBaTenen NnpuBeaeHO B NpuUnoxeHum B.

1.4.5 Npeobpa3oBaTtenu MOryT W3roTaBnMBaTbCA C ONIMHOW HanpaBsnsiowen B
cooTBeTCTBUM C 1.2.2 (CM. pUCYHOK 4).

OnuHa Hanpaenstowen (L) — 3TO pacCTosiHue OT HMDKHEW TOPLIEBOW MOBEPXHOCTM
HanpaensLWeNn OO YNNOTHUTENbLHOW MOBEPXHOCTU driaHLEeBoro unm pe3bboBoro ycTpou-
CcTBa kpennexus. [nuHa HanpaBnswowWwen npv 3akase YyKa3biBaeTCd B  YCMOBHOM
o0603Ha4eHnn npeobpasoBaTens.

B cnyyae, ecnn HeT HeobXoOMMOCTM U3MepPSTb YPOBEHb MO BCEW AfvHE
HanpaensoLWen, TO ANS YMEHbLUEHUST CTOMMOCTU NpeobpasoBaTens uenecoobpasHo npu
3aKka3e ykasblBaTb B YCINOBHOM 0003HayeHnM npeobpasoBaTensi CKOPPEKTUPOBAHHOE
3HayYeHue BepxHeln HemamepsiemMon 30Hbl h (CM. pucyHok 4).

MWHMManbLHO BO3MOXHOE CKOPPEKTUPOBAHHOE 3HaYeHUe BEpXHEN Hen3mepsemon
30HbI himin ONpegensieTcs no opmyne, MM:

hmin = Ahgmin + hy,
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rae  Ahgmin — MUHUManbHOE 3HaYeHVWe BepXHel Hen3MepsieMON 30HbI, onpeensemoe
BapuaHTOM ucnornHeHusi npeobpasosatens (cm. 1.2.4), mm;
hy - BbiIcoTa nonnaeka ypoBHs (CM. npunoxeHue M), MM.

PucyHok 4

CKOppEKTMPOBaHHOE 3HAYEHUE BEPXHEN HenaMmepsieMown 30HbI h He yka3biBaeTcs B
yCcrnoBHOM o0603HaveHnn npeobpasoBaTens, ecnv OHO He NpeBbiluaeT MUHMMAanNbHO BO3-
MOXHOTO 3Ha4YeHus hpin.

1.4.6 NpeobpasoBaTenb MOXeT UMEeTb [0 BOCbMM TOYeK, AaTYMKOB M3MEpPEHWs
Temnepatypsbl (Mo ymonyaxuio 1).

1.4.7 Bolbop nonnaeka onpedenseTcs XapakTepucTUKaMu  KOHTPONMpyeMoW
cpedbl: TemnepaTypon, AaBneHneM, NAOTHOCTbIO, XMMUYECKOW aKTUBHOCTbLIO. [MogpobHoe
onvcaHue nonnaskoB NpeobpasoBaTens NpMBeAeHO B Npunoxexunm I

1.5 YecTpounctBo n pabota

1.5.1 Kopnyc 1 npeobpasoBaTens C KpbllwKOW 2, kabenbHbiMu BBOAaMM 3 1
Hanpaenswowen 4 obpasyloT B3pbIBOHENPOHMLaemyto obonoyvky npeobpasoBaTens (CM.
pucyHok 5). Ha HanpaBsnisitoLeln yctaHaBnmBatTCa YCTPOWCTBO KpenneHus 5, nonnasBok 6
W orpaHM4MTenmn xoda nonnaska 7.

Ob6ornoyka Ha Kopnyce MMeeT HapyXXHbIN 3axXuM 3asemneHus 8. BHyTpu obonoukm
pacrnonaraetcs MOAYMb 3NEKTPOHHbIM 9 C 3aXMMaMn KNEMMHbIMW ONs MOAKMOYeHUs
BHELUHWX Lenen 1 BHYTPEHHWI 3axum 3asemnenns 10.

Moaynb SneKTPOHHbINA, COCTOUT U3 Groka AgatymkoB 11, nnatbl 06paboTKM AaHHbIX
12 v nnatbl BxogHOW 13. Briok AaT4YMKOB pacnonoXeH BHYTPU HanpaBnsioLwWwen 1 CoaepxuT
MarHMTO4YBCTBUTENbHbIA 3NIEMEHT (FePKOHO-PE3NCTOPHYIO NIMHENKY) U UHTEerpanbHble aaTt-
ynkn TemnepaTtypbl. Mnata o6paboTkn AaHHbIX M Nnata BXOOHas YCTaHOBIEHbl BHYTPU
Koprnyca npeobpasoBarensi.

1.5.2 MNpeobpaszoBaTtens paboTaeT cnegyowmm obpasoMm. bnok gatunkoB moayns
3MNEKTPOHHOro (hopMupyeT CurHanbl, COOTBETCTBYIOLLME YPOBHIO U TemnepaType KOHTPO-
nvpyemMoi cpefel, a nnata o6paboTkn AaHHbIX U NnaTa BXOAHAs MOAYNs 3feKTPOHHOro
npeobpa3sytoT curHansl 61oka AaT4YMKOB B BbIXOAHbIE CUrHanbl npecbpasoBaTens.

1.5.3 N3amepeHne ypoBHS oOcCyLlecTBNsSeTCcs cnegylowmMm obpasom. [lonnasok
YPOBHA C MarHWTOM CKOMb3UT MO Harnpaensowen, BHYTPU KOTOPOW pacnorfioxeH
MarHUTO4YBCTBUTENbHbIA dNeMeHT (TepKOHO-PEe3nCTOpHas nuHelrka) O6roka OaT4yvkoB, U
3aHMMaeT Ha Hanpasrsloweln MOoNoXeHne, COOTBETCTBYIOLLEE YPOBHIO KWUAKOCTU.
[vnanasoH nepemelleHns nomnnaBka OrpaHNYMBAETCA OrpaHUYMTENAMW XO[a MonnasBka.
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MarHut nonnaska, BOSD,GVICTByﬂ Ha TrepKoHbl, CO30aéT B FepKOHO-peSMCTOpHOVI NUHenKe
curHan, COOTBeTCTBy}OLIJMIZ NONoOXeHuto nonnaskKka, T.e. COOTBeTCTByIOLIJ,VIIh YPOBHIO

XNOKOCTHU.

A

KpbiWKa No3. 2 He NoKa3aHa

C )
h o
g
A BapuaHm Modbus
KpbILKQ NO3. 2 He NoKa3aHa
0o
9

1 - kopnyc; 2 — KpblLwKa; 3 — kabenbHbIA BBOA; 4 — HAaNpaBnsoLWas; 5 — YCTPOIICTBO Kpennerus; 6 — nonnaBok; 7 — orpaHnyn-
Tenb Xoda MOMnaeka; 8 — BHELUHWA 3aXUM 3a3eMMeHust; 9 — Moaymb 3NeKTPOHHbIN; 10 — BHYTPEHHMIA 3aXKUM 3a3eMIeHus;
11 — Bnok gat4mkoB; 12 — nnata 06paboTku AaHHbIX; 13 — nnata BXogHas.

PucyHok 5

14
CEHC.421411.058P3



1.5.4 NamepeHue Temneparypbl
OCYLLECTBNSAETCA C MOMOLUbIO UHTErpanbHbIX
AaTynkoB TemnepaTypbl 6noka AaT4MKOB,
paBHOMEpPHO pacrnpefeneHHbiXx B npegenax
AvanasoHa u3MepeHun yposHsA. Cxema
pacrnonoXxeHns  JaT4yuMkoB  TemnepaTypbl
npuBefeHa Ha pucyHke 6.

TOYHblE 3HAYeHUS BbLICOT YCTaHOBKM
AaTynKOB TemnepaTtypbl 3anucaHbl B NamMaTu |

npeobpasoBaTtens 1 ykasaHbl B €ro nacrnopre. o @E?
1.5.5 Kpome wu3MepeHuin YypoBHA WU nepatypel Ne8
Temneparypsbl npeobpasoBarenb
OCYLLECTBNSIET pacy€T cpefHen Temneparty- L,
pbl )KMOKOCTU, NIIOTHOCTU, 0GBEMA 1 MacChl. F—
Pacuér cpenHen Temneparypbl nepatypbi Ne3 b
Xnakoctn t° ocyllecTBnseTca No AaHHbIM F— |
0aTynKoB  TemnepaTypbl, PaCrnoOfoXKeHHbIX neparypbi Ne2 =
HWXE YPOBHS XMUOKOCTW. Narwktem- [ =
PacueTtbl nnotHoctn, o6bEMa, Macchl nepatypbi Nel o
HedTH, HedTenpoaykTtoB n CYI npoBogdATcs o
B COOTBETCTBMM C AaHHbIMW, MPUBEOEHHBIMU ‘ al =
B cTaHgapTax: @%@ =
- TOCT P 8.595 Macca HepTh 1 Hed- ‘
TenpoayktoB. Ob6wme TpeboBaHus k meToam- PucyHOK 6

KaMm BbINOMHEHUS U3MEPEHWN;

- FTOCT 28656 Nasbl yrneBogopoaHble CXMKEHHble. PacyeTHbIn MeToq onpeaerne-
HWSI NNIOTHOCTU Y JABMEHWS HACbILEHHbIX NapoB.

1.5.6 NpeobpasoBaTento MOXHO 3aAaTh ABa cnocoba pacyéTa NnioTHOCTK.

MepBbIi cnocob npegHasHayeH Ans pacdéta MMOTHOCTU MPOM3BOSIbHOW >KUOKOW
cpenpl. MNpy 3TOM MNOTHOCTbL XUOKOCTU PacCYNTbIBAETCA ANSA TeKyLLeln cpeaHen TeMnepa-
Typbl N0 3afaHHbIM, BBEAEHHbLIM B NamsiTb NpeobpasoBaTtenst 4aHHbIM: UCXOAHOMN NIOTHO-
CTK ro, Temnepartype to, COOTBETCTBYIOLLEN UCXOAHOW NIOTHOCTU, U KO3 PMUneHTy 06b-
€MHOro pacLumpeHmns xungrkoctu Lo.

McxopHble faHHble anst pacyéta nroTHocTuM ro, to, Lo MoryT BBOAUTLCS Mpu
3Kcnnyatauum B COOTBETCTBMM C NACMOPTHBIMU AaHHLIMW MPOAyKTa WnW pesynbTaTaMu
KOHTPOIbHbIX M3MepeHuin. Ecnn ncxogHble AaHHblIE HEN3BECTHBI, TO OHWM MOTYT ObITb B3ATHI
13 CNpaBoOYHON NUTEpaTyphbl.

Btopoi cnocob6 npumeHsieTcs AN ONpeAeneHyst NIOTHOCTU  CXKMDKEHHbIX
yrnesogopofHbix raszos (CYI), coctosAwmx n3 nponaHa n bytaHa. PacuyeT ocyliecTBnsieTcs
B cootBeTcTBMM ¢ FTOCT 28656. MNpeobpasoBaTtens paccuntbiBaeT nnotHocTb CYI ana
TEKyLlen cpefHen Temnepartypbl N0 3a4aHHOMY KOMMOHEHTHOMY COCTaBy: MacCOBOW Aorne
nponaHa Pr n maccoBon gone dytaHa Pb.

Bei6op cnocoba pacuéta NMOTHOCTK onpepensieTcs HacTpovkammu
npeobpasoBaTens B cooTBeTcTBUM ¢ [0.7 nnu E.5.

1.5.7 NpeobpasoBaTtento MOXHO 3aaaThb ABa cnocoba onpeaenexHmst o6bEMa.

MepBbii cnoco®, Hambornee TOYHLIA, NpefHasHayYeH Ans onpegeneHuss obvéma
XWUOKOCTM B pe3epByapax Npou3BofibHOM reomeTpudeckon dopmel. MNpu gaHHOM cnocobe
npeobpasoBaTenb paccynTbiBaeT OOBbEM AN M3MEPEHHOrO0 YPOBHSA MO rpagyvMpoOBOYHON
Tabnuue pesepByapa, T.e. Tabnuue COOTBETCTBMA MeXAy YPOBHEM U OOBLEMOM.
pagynpoBoyHas Tabnuua BBOAWUTCA B MamsATb NpeobpasoBaTens npu ero M3roToBNEHUN
UINN NPW 3KCNyaTaumm ¢ UCNonb3oBaHMeM nporpaMmebl «pagynpoBkay.
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Btopoii cnocob6 npegHasHaveH [AOns onpegeneHnss ob6bEMa  XKMOKOCTU B
pesepByapax C MNpoCTbiMW reomeTpudeckumn dopmamu. [lpu gaHHoOM  cnocobe
npeobpasoBaTtenb paccyYnTbiBAeT OOBLEM XMOKOCTM MO Marematudeckum opmynam,
COOTBETCTBYIOLUNM CreAyoLLIMM TUnam pe3epByapoB:

- BEpTMKanbHble pe3epByaphbl, T.e. pe3epByapbl C HEM3MEHHON MO BbICOTE NoLla-
[Obl0 MONepPeYHOro ceyeHunst (MMeT NIMHENHY 3aBUCMMOCTb 06bEMa XUAKOCTU OT YPOBHS
XNOKOCTK);

- TOpU3OHTanbHble UMNUHOPUYECKNE pe3epByapbl C MMNOCKMMKU AHULLAMU, T.e. pe-
3epByapbl B OpMe ropusoHTanbHoO nexailero umnMHapa ¢ NoCKMMU OHULWLaMK;

- FTOPU30OHTalbHble UMnNMHapunveckmne pesepByapbl C aNNMUNTUYECKMMU OHULLAMNU, T.€.
pesepByapbl B (0OpPMe ropM30OHTamNbHO NeXallero UunvHapa ¢ annmnTM4eckummn QHUWamu,
npv 3TOM BbICOTa AHULL, NPUHMMAETCA paBHOW Y4 AnameTpa pe3epByapa.

1.5.8 Onpepenexnve Macchl BbIMONHSETCS npeobpasoBaTenem NyTeEM YMHOXEHUS
06BbEMA Ha BbIYUCIIEHHYIO NMITOTHOCTb.

ﬂpm onpegeneHnn nNAOTHOCTM NO UCXOAHbIM OaHHbIM: I/ICXO,EI,HOIZ NNOTHOCTU IO,
Temnepartype to, COOTBETCTBYIOLLEN UCXOAHON MAOTHOCTU, U KOIPDULNEHTY 0O BEMHOrO
paclmpeHunst Xugkoctn Lo, macca >xugkoctu G onpegensieTca kak npov3seaeHne obbéma
U 1 NNOTHOCTWU I

G=U-r.
Mpu BbluMcneHnn nnotHoct CYI no KOMMOHEHTHOMY COCTaBy Macca G
onpefgenseTcsa kak cymMa Macc xuakon G_ 1 naposoi asbl G

G=G_+G".

Mpu atom macca xuakon casel G_ onpepensdeTcs Kak npovssegeHne obbéma U un

NIOTHOCTMK I:

G =U"r,
a mMacca naposow dasbl G” onpegenseTcs Kak NponssefeHve NNoTHOCTU napoBom dasbl U
pa3HocTu 06béMa pesepByapa U 00bEMA XKUOKOCTU.

MpumevaHue — MNMnoTtHocTb naposon casel CYIT paccumTbiBaeTCs No Temneparype
naposoi dasbl t~ 1 KoMnoHeHTHOMY cocTaBy CYI, HO He BbIBOAUTCS Ha oTobpaxeHue.

1.5.9 Npeobpa3oBatens npegHasHadyeH pfAns  paboTel B COCTaBeE CUCTEMbI
nameputensHon CEHC wnmM pgpyrod cuctembl aBTOMartu3aumv MpOU3BOOCTBEHHbIX
obbekToB, nogaepxuBatowen npotokon CEHC. Haubonee nonHas uHdopmaums o
B3aumogencTsum npubopoB n coctaBe cuctembl u3meputensHon CEHC npuBepeHa B
PYKOBOACTBE MO 3KCNyaTaumm CUCTEMbI.

MpeobpaszoBaTens nmeeT ABa pexuma paboTbl: M3mepeHuin n amynauumu. Mocne
nofayv nuTaHus npeobpasoBaTenb HAXOAUTCHA B peXUME U3MEPEHU. Pexnm namepeHni
SAIBNSIETCA OCHOBHbIM pexvMom paboTel. B pgaHHOM pexume npeobGpasoBaTtenb
Nnepuoanyeckn OCYLLECTBNAET W3MEPEHUE, BbIYUCIIEHME MNapaMeTPOB KOHTPONMPYEMOMN
cpenpl, hopMUpyeT 1 NepesaéT B NMMHUIO CBA3U BalT COCTOSIHUS.

B 6ainTe coctosiHns npeobpasoBaTtenb nepeaaéT nHgopmaumio No 3agaHHbIM Mpu
€ro HacCTPOWKE KOHTPOINMPYEMbBIM COOLITUAM (QOCTUIMN UNU HET napameTpbl KOHTPOSU-
pyemMon cpefpbl 3aaHHbIX NPY HACTPOWKE MOPOrOBbIX 3HAYEHWI).

Bant cocTosiHua npeobpasoBaTens MCNonb3yeTcs APYrUMU  YCTPOWCTBaMMU:
6nokamu kommyTauuu, nutaHus-kommytauum Tuna BK, BIK, cBeToBbiMW, 3BYKOBbIMU
curHanusatopamu tuna BC, MHorokaHanbHbiMy curHanmsatopamu tuna MC-K, BC-K u gp.,
KoTopble No GaWTy COCTOSIHUS, B COOTBETCTBMM C COOCTBEHHBIMWM HacTpoOWKamu,
OCYLLUECTBNSIOT KOMMYTaUMIO LEeNen WCMOMHUTENbHbIX YCTPOWCTB, BKMOYEHWE UMK
BbIKITHOYEHNE CBETOBOWM U/MMnn 3BYKOBOW CUrHanNu3aumm.
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M3mepeHHble, BbIYUCIEHHbIE 3HAYEHWsI MapameTpoB KOHTPONMPYEMOW XMOKOCTU
nepegatTcs npeobpasoBateneM B NIMHWAIO CBA3M MO 3anpocy oT npubopos,
OCYLLECTBNAWMX  OTOOpaxeHwue, o6paboTky  MHopmaumn: MHOrOKaHanbHbIX
curHanmaatopoB Tuna MC-K, BC-K, KoMnbloTEpPOB C COOTBETCTBYIOLIMM MPOrpaMMHbIM
obecneyveHnem u ap.

Pexum aMynauum oTnMyaeTcst OT pexnma U3MepeHus TeMm, YTO NMPOUCXOAUT ocTa-
HOBKa npouecca namepeHnin. B gaHHom pexmme npeobpasoBaTento MOXHO 3agaTtb 3Ha-
YeHUs n3MepsemMbiX napameTpoB, KoTopble ByayT nepenaBaTbCs B NUHUIO Kak M3MEpPeH-
Hble. o 3TMM 3afdaHHbIM 3HaveHuaMm ByaeT OCyLeCcTBMATLCA pacyéT ocTanbHbIX napa-
mMeTpoB, dpopmupoBaTbca 6anT cocTosHWA. 3apgaBas npeobpasoBaTento pasnuyHble 3Ha-
YeHUs napamMeTpoB, MOXHO MCMOMb30BaTb AaHHbIA PEXMM ANS NpoBepku paboTocnocob-
HOCTM CMCTEMbI aBTOMATUKM, T.€. OCYLLECTBNATL NPOBEPKY paboTocnocobHocTh (cpabaTbl-
BaHWUS1) UCTIONMTHUTENBHBIX YCTPONCTB, BKIOYEHUSI CUrHanM3aumMu npyu OOCTUXKEHUWN 3afaH-
HbIX MOPOrOBbIX 3HAYEHU NapamMeTpoB. Takke pexvMm aMynAauuM MOXHO MCMOMNb30oBaTb
4N NpoBEpKM NpaBuIbHOCTM pacdeTa npeobpasoBateneM o6bEma, Macchbl, NNOTHOCTU.

MpeobpasoBaTens nogaepxvmBaeT npoueaypy HaCTPOVKM MO YNpaBnsaoWmMM CUrHa-
nam npubopoB: MHOrokaHanbHbiX curHanusatopoB Tuna MC-K, BC-K, komnbioTepoB ¢
COOTBETCTBYHOLLMM NporpaMMHbIM obecnedeHnem n npumeHeHnem agantepa JIMH-RS232
unu JIMH-USB. lMpu HacTpolike npeobpa3oBaTernb OCYLIECTBSET onpeaenexHve, nepena-
4y, NPUEM U COXpaHeHVe NapaMeTPOB HAaCTPOMKU.

BapuaHT  mcnonHeHus npeobpa3soBaTtensi Modbus  QONOAHUTENBHO K
BbIXOAHOMY curHany Ha 6ase npotokona CEHC vMeeT BbIXofgHOW curHan ¢ MHTepdencom
RS-485 ¢ npotokonom Modbus RTU. 3ToT BapnaHT MCNONHEHNST MOXET NPUMEHATLCS Kak
B CuUCTeMax aBTomaTtusauun, nogaepxusarowmx npotokon CEHC, Ttak u B cucrtemax,
umerowmx uHtepdenc RS-485 n noppepxmBatowmx npotokon Modbus ¢ dopmatom
naketa RTU. O6meH nHopmaLmen B faHHOM BapuaHTe OCYLLECTBMSIETCA B COOTBETCTBMU
c pokymeHTamu: «Modbus application protocol specification», «Modbus over Serial Line
Specification & Implementation guide».

1.6 MapkupoBka

1.6.1 Npeobpa3oBaTtenb MMeET MapKNPOBKY, COAEpXKaLLyHo:

- 3aperncTpmMpoBaHHbI TOBApHbIA 3HAK U3rOTOBUTENS;

- HaMeHoBaHWe U3nenus;

- 3aBOJCKOW HOMEp n3genus;

- cteneHb 3awmTbl no FOCT 14254;

- MapKMpOBKY B3pbIBO3aLLMTHI;

- HaVMeHOBaHWE opraHa Mo cepTuduKauum U HoMep cepTudurKkaTa COOTBETCTBUS
TpeboBaHusim TP TC 012/2011 «O 6e3onacHocT obopynoBaHus ans paboTsl BO B3pbIBO-
onacHbIX cpegaxy»;

- n3obpaxeHue cneumanbHOro 3Haka B3pbiBO6E30NacHoOCTH;

- n3obpaxeHne eauHOro 3Haka obpaleHus npoayKUMM Ha pbiHKE rocyaapcTs-
ureHoB TaMOXXeHHOro co3a;

- rof BbINycka;

- 3Hak Ta 1 AvanasoH TeMnepaTyp OKpY>XKatoLLEen cpeabl MpU 3KCnnyaTaumm;

- npegynpexaatowyto Hagnucb « OTKPbIBATb, OTKINKOYMB MNTAHUE!».

1.6.2 NpeobpasoBaTtenb ucnonHeHuss PP MMeeT [OMOMHUTENbHYIO MapKUPOBKY,
cofepxaluyto:

- AManas3oH HanpsbKeHUN NUTaHns n 06o3HaveHne poaa ToKa;

- NOTPebNseMyo MOLLHOCTb;

- Maccy m3genus.
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1.7 YnakoBKa

1.7.1 MNpeobpasoBatens nNoctaBnsieTcs B [AEPEBAHHOW Tape NpeanpusaTus-
n3rotosuTtens, obecneyvBatowen  sawuty  npeobpasosartens OT  BHELUHUX
BO3JENCTBYIOLMX PakTOPOB BO BPeMs TPaHCMOPTUPOBKN U XpaHeHus. Ons MCKnioYeHus
noBpexaeHu us3-za nepeMelleHnin npeobpasoBaTenb QUKCMPYeTCs BHYTPW Tapsbl
AepeBsHHbIMX MnaHKaMu, MecTa KOHTakTa npeobpasoBatens C Tapon 3alyliaroTcs
BCMeHeHHbIM nonuaTtuneHom [MMNU-M. Monnasok npeobpasoBaTtens 3awuLaeTcs NIeHKon
BO3AyLUHO-Ny3blpyaTown MNBIM12-10-75, dukcnpyeTca Ha HanpaBnSAoLLEN KIEeNKon NeHTON.

1.8 ObecneyeHue B3pbIBO3ALULLEHHOCTU

1.8.1 BapbiBo3awmiLeHHOCTb nNpeobpa3osatens B COOTBETCTBMM C MapKMpPOBKON
Ga/Gbh Ex db [1IB T3 obecneunmBaeTcsa MpuMMEHEHMEM B3pbiBO3alMTLl  Buaa
B3pbIBOHENpoHUUaemass obonovka «d» no IFOCT IEC 60079-1 ¢ pasgenuTenbHbiM
anemeHtoM no [OCT 31610.26 v BbINOMHEHWEM KOHCTPYKUMM B COOTBETCTBUMM C
TpeboBaHuamm FOCT 31610.0.

1.8.2 OnekTpuyeckue uenu npeobpasoBarensi 3aKIHOYEeHbI BO
B3pbIBOHENpPOHMLaemMyto obonouky no FOCT IEC 60079-1.

O6ornoyka MMeeT BbICOKYD CTeneHb MeXaHW4YecKOW NPOYHOCTW, BblAepXuBaeT
OaBneHune B3pbiBa 1 UCKMOYaeT nepeaayy B3pbiBa B OKpYKatoLLyo cpeay.

B3pblBOyCTONYMBOCTL OBOMOYKM MPOBEPSIETCA MPU U3rOTOBMEHUM WCMbITAHUSIMA
n36bITouHbIM gasnenuem 1,5 MlMa no FOCT IEC 60079-1.

B3pbiBOHENpPOHML@EMOCTb 000M0YKM 0becrneynBaeTCs UCMONHEHNEM AeTanemn n nux
coeanHeHneM ¢ cobntogeHmem napameTpoB B3pbiBo3awwmTbl no FOCT IEC 60079-1.

ConpspkeHus getanei, obecneumBarlolLmMX B3pbIBO3aLWMTY Buaa «d», nokasaHbl Ha
yepTexe CpPeAcTB B3pblBO3almMThl, 0603Ha4yeHbl crnoBoM «B3pbiB» C ykasaHuem
napameTpoB B3pbIBO3aLWUTbI (CM. PUCYHOK 7).

Ha noBepxHocTAX, 0603Ha4YeHHbIX «B3pbIB», HE AOMNyCcKakTCA 3ab0MHbI, TPELLMHbI U
apyrve pedekTbl. B pe3bboBbIX COeAUHEHWNSX AOMKHO ObiTb HE MeHee NSATU MONHbIX
HEenoBpeXaeHHbIX BUTKOB B 3aLlenyeHNN.

KpenexHble geTanM  OBOMOYKM  NpefoXpaHeHbl  OT  CaMOOTBUHYMBAHMSA,
N3roTOBMNEHbI U3 KOPPO3MOHHOCTOWKON CTarnu.

1.8.3 O6ono4yka uMeeT cTeneHb 3alluTbl OT BHELLHUX Bo3gencTsui IP66 no MOCT
14254.

epmeTMYHOCTbL 060oYKkM 0GecneymBaeTcst MPUMEHEHMEM YNIOTHUTENbHBLIX KOMeL,
13, a Takke repMeTUYHOCTbLIO KabenbHbIX BBOAOB.

1.8.4 KabenbHble BBOAbI  BBIMOMHEHbI B COOTBETCTBUM C Tpeboanusmn FOCT
31610.0, FOCT IEC 60079-1.

B3pbIBOHENPOHMLAEMOCTE U FEPMETUYHOCTb KabenbHbIX BBOAOB [JOCTUraeTcs
obxatmem msonauumn kabens KonbLOM YNIOTHUTENbHLIM, MaTepuarn KOTOpOro CTOEK K
BO30EWCTBUIO OKPYXKatOLLEN CPpefbl B YCIOBUSIX SKCMyaTaumu.

KabenbHbii  BBOA D12  KOMMMEKTyeTcss  KonbLamMy  YNIOTHUTENbHbIMU,
npefHasHa4YeHHbIMU A5t YNNOTHEHUST kKabens Kpyrioro cevYeHusi ¢ HapykHbIM AuaMeTpoM
or5008 MM, 0T 8 40 10 MM 1 oT 10 oo 12 MM.

KabenbHbli  BBOA D18  KOMMMEKTyeTcss  Konbuamu  YNrOTHUTENbHBIMMU,
npefHasHa4YeHHbIMU Ansi YNIOTHEeHUST Kabens Kpyrioro cevyeHusi ¢ HapykHbIM AuaMeTpoM
oT 12 no 14 mm, ot 14 0o 16 mm 1 ot 16 O 18 MM.

OvnanasoH guameTpoB AOMNyLLEHHbIX K BBOOY kabenen ykasblBaeTCsli HAa TOPLEBOW
NOBEPXHOCTU KOMbLia.
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o3 Haumerobarue HcrnonHenue C Kapycorm u3 Hepxabenwed cmam
7 Kapnyc Cmane 12XT8HIT/T TOCT 5632-72
2 Koviuka Cmans 12X18HIO0T [OCT 5632-72/
Cmane 12X18H9T/1 [OCT 5632-72
3 Bmyrka Cmams T2XT6HI0T TOCT 5632-72
4 [auka Cmane 2X1BHI0T [OCT 5632-72
8 Sazmyuka Cmane 12XT8H10T [OCT 5632-72
9 Taomwa Cmane 12XT8HI0T [OCT 5632-72
0 Uinunwka 3azemnenus Cmane I2XT6HI0T TOCT 5632-72
77 Saknenka Cmane I2XTBHIOT TOCT 5632-72
2 nave/ Cmans I2XTBHIOT [OCT 5632-72
wimyyep - BapuaHm ucno/HeHus.
B | Komuyo yniomwumensHoe | (mecs pesurobas HO-68-1HTA TY 380051166-2015 /PC-264-5 TY 2512-003-365223570-97
74 Tpyoa Toyda 18x2 (18x15/20x12) Cmanw 12X 18H10T 1OCT 99 1-81
5 Jazmyuka Cmane I2XT6HI0T TOCT 5632-72
7 Burm Burm M3 x 1658019 [OCT 11644-75
79 [auka [auka 4 A2 DIV 934
20 bomm bomm Mox12 A2 70 OIN 933
21 Waida Uadoa 4 A4 OV 127
22 Uaica Waida 4 A2 OIN 125
23 WYaida Uadca 5 A4 OV 127
24 Uaida Waida 5 A2 DIV 125
- Benenenrei 300Hum MBR,
26 [Tonnabox - (geponmacmuk FC-7Al1 TY6-05-221-625-62,
- Cmams 12XT8HI0T 1OCT 5632-72 $maponnacm $-4 FOCT 10007-80
27 Oeparuumens Cmam 12XT8H10T [O0CT 5632-72 @maponnacm @-4 [0CT 10007-60
28 Umugm Cmane 12XT8HI0T [OCT 5632-72
37 Bmyrwa Cmame 12X18H10T [OCT 5632-72/A181 321
32 | Komuyo ynnomrumesnsHoe (mece pesurobas HO-68-1 HTA TY 3680051166-2015
Cmane 12XT8HI0T [OCT 5632-72/A1S1 431,
B | Bmyma pesdobon s Y
Cmane 12XT8HI0T 1OCT 5632-72/A1S1 431,
K| By oxomo O o7 o A8 43
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5 Bmywa S O o7 o 2y 43/
B Ao e e s
7| oo wen e i
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Mygma MBH-HC-MI6IM20 M25 M32 G1/2 G3/4)-MPIOITZ 15, 20 22 32) P67
7Y 273313 130-023-99656433-2017
10 Yempodcmbo kpennerus
memannopykaba
BMecimo KpenexrHozo 3emeHma BoMoxXHO KpenseHue mpLyosl
47 Saenyuka (vecw pesurobas HO-68-1 HTA (B-14-1HTA) TY 380051166-2015 /

[Tonuarud 1146 noymsit b 1 capm 7Y 6-05-968-87

PucyHok 7 (nuct 5 3 5) — YepTtex cpeacTs B3pbIBO3ALWNTHI
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MpeobpasoBaTenb [JOMKEH MNPUMEHATbCA € KabenbHbIMM  BBOZaMU  3aBoAa-
M3roTOBUTENS UNKU C ApyrumMu kabenbHbIMM BBOAAMU, KOTopble obecneuymBatoT 3alumTy
BMOa B3pbIBOHENMPOHMLaemMas o6onoyka «d», ypoBeHb B3pbiBo3awuTel 1, noarpynny 1B un
CcTeneHb 3awuTbl 000M0oYKM He Huxe IP 66 1 nmetoT pabounii TemnepaTypHbI AMana3oH
He meHee oT MuHyc 50 go 60 °C.

1.8.5 PasgenutenbHbii anemeHT no MTOCT 31610.26 obpasyeTtca getansamu Ha-
npaenswowen 14, 15 1 yctponctsom kpenneHuns 12. B npeobpasosaTterne OTCyTCTBYIOT
MCKPSALLNE KOHTaKTbI.

PaspenutenbHbii aneMeHT obecnevvBaeT:

- NpefoTBpaLleHre pacnpocTpaHeHns B3pbIBOOMACHON rasoBon cpedbl U3 30Hb! 0 1
BO3HWKHOBEHMS B3PbIBOOMACHOW Cpeabl B NpuneratoLlei 3oHe 1;

- NpegoTBpaLLeHre pacnpocTpaHeH s nnameHu B 3oHy 0 B crnyyae BocnramMmeHeHu s
B3pbIBOONACHOW ra3oBOV cpeapl B npuneratowen 3oHe 1;

- AocTaTo4HOE repMeTnYHoe coeauHeHne npeobpasoBartens u pesepsyapa (IP67).

1.8.6 Y nonnaekoB npeobpasoBaTens, coAepXawux HemeTannuyeckme 4acTu,
MakcumanbHasa nnowagb NpoekuMnM HemeTannmMyeckon yactm He npesbiwaeTt 2500 MM?
(ana npepoTtBpaweHnss obpal3oBaHNsa 3apsiga cTaTMYeckoro anekTpuyecTsa). OuameTp
HeMeTannnM4yeckom Yyactu nonnaeka He 6onee 48 mm, BoicoTa He 6onee 50 mm.

1.8.7 Npeobpa3oBatenb WMeET HAapYXHbIA WU BHYTPEHHUA 3aXUM 3a3eMIIeHUS.
BHYTpPEHHWIA 3aXUM 3a3eMIIEHNsI PACMONIOXKEH BHYTPU kopryca npeobpa3oBaTtensi psaom
OPYrMMU 3aXKMMaMm ANst NOAKIMIOYEHUS] BHELLHUX Lienen.

1.8.8 MakcumanbHaa Temnepatypa HapyXHOW MOBEPXHOCTM npeobpasoBaTens
COOTBETCTBYET TEMMEPATYPHOMY knaccy T3.

1.8.9 Ha kopnyce npeobGpa3soBaTtensi uMeeTcst Tabnuyka ¢ MapkMpOBKOW COrnacHo
1.6.1. Tabnuuka cogepxut npepynpexpatwolyo Hagnuck: «OTKPbIBATb, OTKITHOYMB
MATAHUE!».

2 ICNONb30OBAHME MO HA3HAYEHUIO
2.1 Yka3aHue mep 6e3onacHOCTH

2.1.1 Mo cnocoby 3awmnTbl YernoBeka OT NMOPAXEHUSA INEKTPUHECKUM TOKOM Mpeob-
pasoBaTenb oTHocuTcA Kk krnaccy | no FOCT 12.2.007.0.

2.1.2 NpeobpasoBaTenn MOryT ycCTaHaBnMBaTbCA BO B3PbIBOOMACHBIX 30HAX
NOMELLEHNA U HapyXHbIX ycTaHoBok cornacHo MOCT IEC 60079-14, TOCT 31610.26,
pernameHTUpYLLKMX NPUMEHEHNEe aneKTpoobopy10BaHNsi BO B3PbIBOOMACHbLIX YCMOBUSX.

2.1.3 MoHTax, akcnnyaTauuio, TeXHn4eckoe obcnyxmBaHne 1 pemMoHT npeobpaso-
BaTensi Npou3BOAMTb B CTPOrom cooTtBeTcTBUM ¢ TpebosaHnuamu TOCT IEC 60079-14,
FOCT IEC 60079-17, TOCT 31610.19, a Takke ApYrMx LEWCTBYIOLUMX HOPMAaTMBHbIX
[JOKYMEHTOB, pernameHTUpYyLLIMX TpeboBaHus no obecneyeHunto
noxapoB3pbiBo6e30nacHOCTN, TexHUKM BesonacHoCTH, akonorvyeckon GesonacHocTu, Mo
YCTPOMWCTBY W 3KCNIyaTauum aneKkTpoyCTaHOBOK.

2.1.4 K MoOHTaxy, Hanagke, 9KcniyaTaumu, TEXHUYECKOMY OBCNyXMBaHWIO U
PEMOHTY [OMYyCKalOTCA nuua, W3yYMBLUME HACTOsILLEe PYKOBOACTBO MO 3JKCMyatauuu,
nepeyvmcrneHHble B 2.1.3 JOKYMEHTbI U NPOLUEALLINE COOTBETCTBYIOLLMI NHCTPYKTAX.

2.1.5 MoHTax, [JOeMoHTax npeobpasoBaTenein Npou3BOAMTL  TOMbKO  MNpU
OTKIMOYEHHOM NMUTaHUM U OTCYTCTBUU JaBMNEHUS B pe3epByape.

2.2 3KkcnnyaTauMOHHbIE OrPaHUY€eHuns

2.2.10ns obecneyeHns KOPPEKTHOrO W3MEPEHUsI  YPOBHA W TeMrepaTypbl
napamMeTpbl KOHTPONMPYEMOW cpefbl OOMKHbI HaxoAuTbCs B Npefenax, ykasaHHblX B
1.2.10.
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2.2.2 He ponyckaeTcsi ucnonb3oBaHuMe npeobpasoBaTens nNpu gaBreHun cpepnel,
npeBbILLaloWeM Jonyckaemoe [AaBrieHue, onpeaensieMoe UCNomnb3yeMbiM MOMNfaBkoM U
YCTPOWCTBOM KpensneHust.

2.2.3 He ponyckaeTtca uvcnonb3oBaHune npeobpasoBaTtens B cpegax, arpecCuBHbIX
Mo OTHOLLEHWIO K UCMONb3yeMbIM B NpeobpasoBaTene matepuanam, KOHTaKTUPYIOLWMM CO
cpenon.

MpumevaHuna

1 Hanpaenstowas npeobpasosatens BbinonHeHa n3 ctany 12X18H10T.

2 [etann orpaHuuuMTens xoda nonnaBka BbiNofnHeHbl u3 crtann 12X18H10T,
¢dToponnacta ®-4.

3 Matepwanel feTanen yCcTponcTea KpenneHus ykasaHbl B NpunoxexHum B.

4 MaTepwuanbl nonnaska ykasaHbl B NpunoxexHuu .

2.2.4 He ponyckaeTca  akcnnyaTauusi npeobpasoBatens npu BO3HUKHOBEHUM
YCnoBuir A 3aMep3aHnst KOHTPonNnpyemom cpeabl.

2.2.5 He ponyckaeTcsi yctaHoBka npeobpasoBaTenss B MecCTaX, 4e 3MNeMEHThbI
KOHCTPYKUMW npeobpasoBaTtens (nonnasok, Hanpaenswowaa v Ap.) 6yayt noasepratbes
paspyLUaloLLUM MEXaHUYECKUM BO3AENCTBUSIM.

2.2.6 He ponyckaetca ucnonb3oBaHue npeobpasoBaTensd npu HECOOTBETCTBUU
NUTaloLLEro HaNPs>KeHUS.

2.2.7 He ponyckaeTca aKkcnnyatauus npeobpasoBaTenss C HECOOTBETCTBMEM
CPeAcCTB B3pPbIBO3aALLMTHI.

2.3 NogroToBKka npeo6pa3zoBaTens K UCNONb30BaHUIO

2.3.1 lNepen MOHTaXOM M Ha4anoM akcnnyaTaummn npeobpasosaTtenb AOMKeH ObiTb
ocmoTpeH. MNpu 3ToM HeobxoaMMo 06paTUTe BHUMaHue Ha:

- OTCYTCTBME MEXaHU4eckux MoBpexaeHni npeobpasoBaTtens, COCTOSHME
3aLLMTHBIX MaKOKPACOYHbIX N ranbBaHUYECKNX NOKPLITUN;

- KOMNMEKTHOCTb NpeobpasoBaTens CornacHo nNacropry;

- OTCYTCTBME OTCOEAMHAIOLLMXCA Uin crnabo 3akpenneHHbIX anemMeHToB npeobpa-
3oBarens;

- MapK1pOBKY B3pbIBO3aLLUThI, NPpeaynpeanTeneHble Haanuew;

- Hanu4une cpeacTB YNMOTHEHWS kKabernbHbIX BBOOOB U KPbILLIKA.

2.3.2 MNepen yctaHoBkoW npeobpas3oBatend HeobxoAMMO NPOBECTU MPOBEPKY €ro
paboTocnocobHOCTH.

Onsa npoeepkn pabotocnocobHocTn npeobpasoBaTens HEOHXOANMO NOOKMIOYUTL K
npubopam, COBMECTHO C KOTOPbIMW OH ByAeT 3KCnyaTMpoBaTbCsi (CM. PUCYHOK 8).

3aTtem Heob6XoAMMO BbIMOMHNUTL Criedylowmne AencTBrS:

a) MepeBecTn NpnbOpPLI B peXnM 0TOOPaXeHNs U3MEPSIEMOrO YPOBHSI.

6) MpoBepuTb Ananas3oH M3MePEeHUIn YPOBHS, ANS Yero:

- nepemMecTuTb MOMMaBOK YPOBHA BAOSIb HanpaBrnsloWen B KpanHee HUXHee
NOonoXeHve;

- ybeanTbCs, YTO MoKasaHus YPOBHSA B KpaHEM HWXHEM MOJIOXKEHWM MOonnaBka
COOTBETCTBYIOT C Y4ETOM MOrpPeLIHOCTU WM3MEPEHUM YKasaHHOMY B MacrnopTe HWXKHEMY
npegeny n3amMepeHuin;

- NepeMecTVTb MOMMaBOK YPOBHSA BOOMb HanpaBnslowWwen B KpaHee BepxHee
NosoXeHwe;

- ybeanTbCs, YTO MOKa3aHWsA YPOBHS B KpalHEM BepXHeM MONIOXEeHUW Mnonnaska
COOTBETCTBYIOT C Y4ETOM MOrPELIHOCTM M3MEPEHWU yKa3aHHOMY B MacrnopTe BepxHeMmy
npegeny namepeHun.

B) MNepeBecTu Npnbopbl B peXXMM 0TOOPaXeHs naMmepsiemMmon TemnepaTypbl.

r) MpokoHTpoNMpoBaTb HanNn4ne NokasaHun n3amepsiemMon TemnepaTypbl.
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MpumeyaHue - B crnyyae GonbLUOW pasHOCTM TeMnepaTyp MeXAy YCMoBUSIMU Xpa-
HeHus 1 pabourMu ycroBusiMK, NpeobpasoBaTeny nepes BKMHOYEHUEM BblAEPXUBAIOTCS B
pabouyrx ycroBusiX HE MEHEE YeTbIPEX YacoB.

nmr-118
(ncnonHeHne Modbus)

MMn-118 =
)
g I
0
KoHT. @ 5 KonT.
+ —= & :%.O + K ncTouHmky
= n nUTaHUs
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- s = Data+/D0
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= o Com —=
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a) 1
0)

PucyHok 8 — Cxema nogknoyeHus:
a) k cucteme ¢ npotokonom CEHC; 6) k cucteme ¢ npotokonom Modbus

2.3.3MNpeobpasoBaTens [omkeH ObiTb  yCTaHOBNEH Ha  pe3epByape B
BEPTMKANbHOM MOMOXEHUN, AOMYCTMMOE OTKIMOHEHME OT BepTukanu + 5 °. BepTukanbHOCTb
YCTaHOBKM  [OmkHa  obecneunMBaTbCs  NOCAaA0YHbIM  MECTOM,  NOArOTOBIIEHHbLIM
notpebutenem.

MpeobpasoBaTenb AOMKEH yCTaHaBNUBATLCA B MECTaX, A€ 3N1eMeHTbl KOHCTPYK-
uun npeobpasoBaTtens He ByayT noaBepraTtbCs MEXaHWYeCKUM BO3OEWCTBUAM, BO3HMKALO-
WwmmM B pesynbTtate paboTbl 060pyaoBaHNs, YCTAHOBNEHHOTO Ha pe3epByape (MOTOKU Xug-
KOCTK, ra3a u ap.).

Mpu HaNMYMM MexaHU4YeCcKMX BO3AENCTBUN, ANt YCUMEHNS KECTKOCTU KOHCTPYKLUN,
LuenecoobpasHo ukcupoBaTb CBOOOAHBIN KOHEL, HanpaBnstollen npeobpasoBaTtens u
(nnun) npumeHsiTe obcaaHyto Tpyoy.

Mpumep ycTponctea dukcaumm cBob6oAHOrO

KOHL|a HanpaBnsoLLen NpuseaeH Ha pucyHke 9. o8 Mpeobpasosarens
B cnyyae yctaHoBkM npeoGpasoBaTens B SJPZFI;VC')‘;‘]'_IT;;K‘;
obcagHyto Tpyby, eé anameTp gorkeH bbiTb gocTa- A

TOYHbIM Ansi cBOGOAHOrO Xo[a nomnrnaska C y4ETOM @l
BO3MOXHOCTM OBGECneYeHnss COOCHOCTU TpyObl U

O

S

1
HanpaensowWwen 1 BO3MOXHOIO CKOMMEHUs 3arpsis- - ‘
HEHWI, NOCTOPOHHUX NPeaMETOB B MOMOCTU TPYObI. ‘
[na ycTpaHeHusi BO3AyLIHbIX NPoGOK B oGcagHom ‘
Tpyb6e HeOOXOAMMO BbIMOSTHUTL OTBEPCTUSI. \

Mpn MoHTaxe npeobpasoBaTtens B pe3epBy- N N

S

0

ap MoXeT noTpeboBaTbCsA M3MEHEHWE MONOXEHNS 425 | |aro pesepeyapa
orpaHuuMTenei xoda nonnaeka. Hanpumep, B cny-
Yasix, Koraa HWKHUIM orpaHuyMTesNlb Xoaa ynupaeTtcs PucyHoK 9

B YCTPOWCTBO (hMKCaLMW, Korga MomnnaBok, orpaHu-
ynTenu xoda ynupalTcs B PAcOfOXeHHble BHYTPU pesepByapa (Ha AHe, B roprioBuHe)
aMeMeHTbl KOHCTPYKUMM pesepByapa. [onoxeHne orpaHuumTenien xoga nonnaeka, ycra-
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HOBIIEHHOE NpW BbiNycke npeobpasoBaTenst ¢ NpousBoAcTBa, 0603Ha4YaeTcs puckamu,
KOTOpblE HAHOCSITCSA Ha HanpaensoLLyo NpeobpasoBaTens CHU3Y U CBEPXY OrpaHUYUTENS.
[ns nepemelleHnss orpaHnumnTens xoda nonnaeka ocnabbTe ero 60nToBbIE COEAUHEHNS,
nepemMecTuTe orpaHnyYnTeNnb B TpebyemMoe MOoNnoXeHne W BHOBb 3aTaHuTe 6GonToBble
coeguHeHns ¢ ycunuem (3 £ 0,2) H-m.

BHUMAHMUE! MNepemelueHre orpaHnyunTenen xona NonyiaBkoB npuBedeT K U3-
MEHEHUI0 HeM3MepsieMbIX 30H, KOTOpble NpU BbiNycke npeobpa3oBaTens ¢ Npous-
BOACTBa YCTaHaBMUBAKTCA MUHUManbHbIMU B cooTBeTcTBMM € 1.2.3, 1.2.4. Mpn
aKcnnyaTauMm 4onyckaeTCA TONbKO yBeNIM4eHUne Hen3mepsieMbIX 30H.

MpeobpaszoBatens Heo6xoAMMO ycCTaHaBnMBaTb Tak, YTOObI Mexay cBOOOAHBbIM
KOHLIOM HanpaBrsioLen U HWKHEW CTEHKOWN pe3epByapa obpa3oBarcs 3a30p, UCKM4ato-
Wwni n3rmb Hanpaenswowen. N3rmd HanpaenswoLlen BO3MOXEH, ecrniv CBOOOAHbIN KOHeL,
ynupaeTcs B CTEHKY pe3epByapa 13-3a U3MEHEHMS pa3MepPoB pesepByapa Nnpu U3MeHeHUn
TemnepaTypbl OKpy>KatoLlen cpeabl Uy Npu HanomHEHUN XUOKOCTbIO.

BoilweykasaHHbIN 3a30p AormkeH obecneynBaTbCcs BbIGOPOM COOTBETCTBYHOLLEN
ONWHBI HaMNpaBnsoLLEN.

MpumevaHne — Ecnn npu 3akase npeobpasoBaTtens ykasaHbl TONbKO pasmepbl pe-
3epByapa, TO M0 YMOMYaHUIO NPU M3rOTOBMNEHMM 3a30p NPUHUMAETCS paBHbIM 20 MM.

Mpu ycTaHoBke npeobpasoBaTtensi B pe3epByap HeoOXoAMMO onpenenvTb, a 3aTeM
B cooTBeTcTBMM ¢ [1.6 unn E.4 BBeCcTn B namsaTb npeobpasoBaTtens BenMYMHy oTCTyna oT
OHa pesepsyapa dO.

MpumeyaHue — MNpu BbiNycke NpeobpasoBaTens ¢ NpoM3BOACTBA BENUYMHA OTCTyNa
OT OQHa pe3epByapa no yMOMn4yaHuo YCTaHaBNMBAETCHA PABHOWM Hymto.

Mpeobpa3zoBaTenb OCYLIECTBNAET U3MEPEHUE OT HIKHEN TOPLIEBOW MOBEPXHOCTU
HanpaenswLen. PacctosHne oT AHa pesepsyapa A0 HUKHEN TOPLLEBON NMOBEPXHOCTU Ha-
npaensoLLen (CM. pucyHok 1) COOTBETCTBYET OTCTYNy OT AHa pe3epsyapa d0.

BennumHa oTcTyna MoXeT ObiTb Kak MONOXUTENbHOMW, KOTAa HWKHAS TopLeBasi no-
BEPXHOCTb HanpaBnsALLEN HAXOAMTCH Bbllle AHA pe3epByapa, Tak U oTpuuaTtenbHON, Ko-
raa BbllleykasaHHasi MOBEPXHOCTb HAXOAMTCS HUXKE AHa pe3epByapa.

Mocne onpepeneHnss oTcTyna OT [fOHa pe3epByapa HeoOGXOAMMO YCTaHOBWUTH
npeobpasoBaTenb Ha pe3epByap 1 3aKpenuTb €ro C MOMOLLbK YCTPONCTBA KPENIeHns.

BHUMAHMUE! MNMpu yctaHOBKe npeoGpa3oBaTtens B pe3epByap He gonyckaercs
nogBepraTtb NONJIaBOK MeXaHM4eCKUM BO3OEeMCTBUSIM.

HenocpeacTeeHHO nepen ycTaHOBKOW nNpeobpasoBaTtens Ha pe3epByap Heobxoau-
MO NPOBEPUTbL 3aTsKKYy BONTOBLIX COEAUHEHWI OrpaHMYMTEnen xoaa nonnaska (XOMyTOB)
1 Npu HeobXoaUMOCTU NOATSAHYTL KX ¢ yeunuem (3 + 0,2) H-m. Takke Heobxogumo npose-
pUTb NPaBWMbLHOCTL YCTAHOBKM MOMMaBKa Ha HamnpaBnsoLWEn, MONMaBoK AOMMKEH ObiTb
YyCTaHOBMNEH MarHUTOM BBepX (CM. npunoxexue IN).

Mpu moHTaxe npeobpasoBaTens Ha pe3epByap MOXeT NoTpeboBaTbCA AEMOHTaxX
nonnaeka ¢ npeobpasoBartens. Hanpumep, B cny4vae, korga pes3epByap OCHALLEH OTBET-
HbIM YCTPOWCTBOM KPEMMEHUs, BHYTPEHHUI OnaMeTp, YCINOBHbIA NPOXOA KOTOPOro MeHb-
e gmameTpa nonnaeka.

YcTaHoBKy Npeobpa3oBaTtensi B 3TOM Clyvae OCYLLECTBATb crieayowmum obpasom:

a) OcnabbTe OONTOBbIE COEAUHEHWUSI OrpaHUMYMTENEn XoAa fnonnaeka, CHAMUTE C
HanpaBnsLEN OrpaHU4MTENM U NOMMABOK.

6) YcTtaHoBuTe npeobpasoBaTternb Ha pe3epByap C MOMOLLBID YCTPOWCTBA Kpenne-
HUS.

B) YcTaHoBUTE BGnmKanLmim K YCTPONCTBY KpenmeHus orpaHuymMTeNb xo4a nonsaska
Ha MecTo (Mexay puckamy Ha HanpaenswLlen), 3aTaHyB ero 60NToBble COEAUHEHUS C
ycunuem (3 £ 0,2) H-m.

r) YCTaHOBUTE Ha HanpaBnsitoLLy0 NOMNaBokK.
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BHUMAHUE! MonnaBok pomkeH ObiTb YCTaHOBMEH MarHUToM BBepx (CM.
npunoxexHue IN).

A) YcTaHoBWTE BTOPOW OrpaHuynTerb Xo4a Nnonmaska Ha MecTo (Mexay puckamu Ha
HanpaenswLLen), 3aTAHyB ero 6onToBble coeanHeHus ¢ ycunuem (3 £ 0,2) H-m.

2.3.4 Tlocne ycTaHoBKM npeobpasoBaTens B pesepByap HeobxoAvMO MpoOu3BeCTU
aneKTpuyecknii MoHTax. Cxema nopaknoveHns npeobpasosaTens npyMBedeHa Ha PUCYHKe
8. lNpeobpasoBaTtenb npucoeauHseTcd K cucteme ¢ npotokonom CEHC  no Tpem
npoesogam, uenu: «+» (NAC nuTaHus), «J1» (AMHuA ), «-» (MUHYC — obwwimin nposopg
nutaHusa). Y npeobpasoBaTtens BapuaHTa ucnonHeHns Modbus npu nogknioyveHun K
cucteme ¢ NpoTokonioM Modbus KOHTaKTbl «+», «-» UCNONb3YTCSA AN NOAAaYN NUTAOLLETO
HanpskeHus oT 6 0o 50 B, a koHTakTbl «C», «A», «B» npeaHasHayeHbl AN NOAKMOYEHUS
npeobpasoBaTenst no nHTepdency RS-485.

CoeanHeHVs NPOM3BOAUTL NPU OTCYTCTBMU HAMPSHKEHUS B MOAKNIOYAEMbIX LiensX.
OneKTPUYECKMIn MOHTaX 1 3a3emiieHne npeobpasoBaTtens ocyWwecTBNATb B COOTBETCTBUU
¢ TpebosaHnamu NOCT IEC 60079-14 n apyrnx HOpMaTUBHBLIX JOKYMEHTOB.

BHUMAHMUE! MNMpu moHTaxxe He AonyckaeTcsa nonagaHue BnarM BHYTpb 060-
NOYKKN npeobpa3oBaTens Yepe3 CHATYIO KPbIWKY M pa3repmMmeTU3npoBaHHble Kabernb-
Hble BBOAbI.

OneKTpuyeckne coeguvHeHUs U repmeTusaumio npeobpas3oBaTens C BapuaHTamu
kabenbHbIX BBOAOB D12, D18 no ymomn4yaHuio Npou3BOAUTL credytomm obpasom (cm.
PUCYHOK 7).

a) BoiBepHuTe BMHT 18, 06ecneymBaloLLmMin JONONHUTENBHOE KPEMNNEHUE KPbILIKU 2.
OTBEPHUTE KPbILWKY 2.

6) OtBepHuTE BTYNKY pe3bboByto 33, BbiHbTE M3 KabenbHOro BBoda 3arnyLky 41,
npefHasHa4YeHHyo Ans repmeTusauuy npeobpasoBaTens nNpu XpaHeHWM WU TPaHCNopTu-
pOBKe, BTYIKY HaXMMHY0 34, KONbLUO yNNoTHUTENbHOE 32.

MNMpumevaHne — B Hencnonbdyemom kabenbHOM BBOAe ANs MAOTHOro obxaTtusa 3a-
rnywku 41 Heob6xoaMMo 3aTsHyTb BTYNKy pe3bboByto 33 ¢ yeunvem 30 H-m ans kabenbHo-
ro Beoga D12 n 70 H-m onsa kabenbHoro Beoga D18.

B) VI3 komnnekTa noctasku Bblbepute KombLO yNnoTHUTENbHoe 32, COOTBETCTBYHO-
Lee gnameTpy kabens.

BHUMAHUE! Ina MoHTaXa AOMKEeH NPUMEHATLCA Kabernb Kpyrmnoro ce4yeHus
AnameTpoMm oT 5 no 12 mm ana kabenbHoro BBoga D12 v ot 12 po 18 mm ansa ka-
6enbHoro Beoga D18. nana3oH aMameTpoB AONYLIEHHbIX K BBOAY Kabenen ykasbi-
BaeTCsl Ha TOPLIEBOW NOBEPXHOCTU KONbLA YNNOTHUTENbHOTO.

r) Yoanute HapyxHyto obonouky kabens Ha anuHe ot 20 go 30 MM, CHUMKTE M30-
naumio ¢ npoBoAdoB kKabensa Ha AnuHe oT 5 4o 7 Mm.

n) HapeHbTe Ha kabenb BTYnKy pe3bboByto 33, BTYNKy HaxuMHyto 34. YcTaHoBUTE
Ha kaberne konbLo ynnoTHutensHoe 32 Ha pacctosiHum 100 — 150 MM OT koHLUa kabensi.

e) YcraHoBuTe BO BTYnKy 31 kabenbHOro BBOAA KOMbLUO YNMAOTHUTENbHOE 32 C Ka-
benem, BTYNKY HaXnMHyo 34. YcTtaHoBUTEe Ha BTYNKy 31 kabenbHOro BBOAA BTYSKY pe3b-
6oByto 33 1 3aBepHuTe €é ¢ ycunmem 30 H-m ansa kabenbHoro Beoga D12 n 70 H-m gnsa
kabenbHoro BBoga D18.

BHUMAHMUE! Konbuo ynnotHuTenbHoe 32 AOMKHO O6XBaTbiBaTb HapYXHYH
obonouky kabens no BcerM cBOoer ANUHe, Kabenb He AOMXeH nNepemeLwaTbCAa Unu
npoBopayMBaTLCS B YNIOTHEHUMN.

X) lNMpucoeanHWTe OroneHHble KOHLbI NPOBOAOB Kabens K 3axumam. 3aBepHuTe
KpbILKY 2 A0 ynopa. 3aBepHute BUHT 18, o6ecneumBalownii AONONHUTENbBHOE KpenneHne
KpbILLKK, C ycunuem 1 H-m.

OnekTpuyeckMe coeguHeHWs M repmeTmsaumio npeobpasoBatens ¢ BapuaHTamu
kabenbHbix BBoAoB D12, D18 ¢ ycTporcTBaMu KpenneHusa MeTannopykaBa npon3BOAUTb
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aHanorn4yHo, npu 3TOM B AaHHbIX BapuaHTax kabenbHoro BBoga BMeCTO BTynku 33 uc-
nonb3yeTcs BTynka 35 1 metannopykas pukcupyeTcsa B YCTPOMCTBE KpenneHus meTtanmo-
pykaBa 40, ycTaHOBNEHHOM Ha BTynke 35 (CM. pUCYHOK 7).

OnekTpuyeckMe coeguHeHWs M repmeTmsaumio npeobpas3oBaTtens ¢ BapuaHTamu
kabenbHbix BBogoB D12, D18 ¢ ycTponctBamu kpenneHus 6poHnpoBaHHOro kabens mnpo-
M3BOAWTbL aHanorMyHo, Npu 3TOM B AaHHbIX BapuaHTax kabenbHoro BBoga OpoHs kabens
dukcmpyeTca mexay BTynkamu 36 npu HaBopadmBaHum BTYNKu pesbbosoi 33 (CM. pucy-
HOK 7).

OnekTpuyeckme CoefguHeHUs n repmeTmsaumio npeobpasoBatens ¢ BapuaHTamu
kabenbHbIX BBOAoB D12, D18 ¢ repmMeTu3MpoBaHHbIMK YCTPOMUCTBaMU KpenneHus GpoHu-
poBaHHOro kabens Npou3BoAWTbL aHanorMyHo, NpyM 3TOM B AaHHbIX BapuaHTax kabenbHoro
BBOAA BMeCTO BTynku 33 ucnonb3yetcst BTynka 37, 6poHs kabens dukcupyeTca mexagy
BTynkamy 36 npu HaBopauvMBaHwM BTYNKM 37 M KabenbHbI BBOA repMeTusnpyeTcs no
obonoyke kabens ¢ NOMOLLbLIO KomMbLa ynnoTHUTeNbHoro 38, wanbel 39 u BTYNku pesbbo-
BoMn 33 (CM. PUCYHOK 7).

OnekTpuyeckme coeguHeHns M repmeTmsaumio npeobpasoBatens ¢ BapuaHTamu
kabenbHbix BBOgoB D12, D18 ¢ ycTpocTBaMu KpenneHus Tpybbl Npon3BoanTb aHanormy-
HO, MpU 3TOM B AaHHbIX BapuaHTax kabenbHOro BBoda BMECTO BTYMku 33 McCnonb3yeTcs
BTynka 35 n Tpyba, 3awmwaiowasn kabenb, BBopadmMBaeTcs B pe3bby BTynku 35.

2.3.5 MNocne moHTaxa HeobxoouMO OCyLLEeCTBUTbL HAcTpolKy npeobpas3oBatens B
COOTBETCTBMM C KOHKPETHbIM npuMeHeHueM. HacTpoinka npeobpa3oBaTtenss MOXeT
Npou3BOANTLCS Ha MPeanpuATUM-U3roTOBUTENE B COOTBETCTBMM C  TpeboBaHusiMU
3aka3uuka. [pu aTOM HeobXxoaMMO MpoBEpPUTbL COOTBETCTBME HACTPOEK, 3annCaHHbIX B
nacrnoprte, KOHKPETHOMY MPVMEHEHU0 W, Npu  HeobXxoAMMOCTW, CKOPPEKTUpoBaTb
HaCTpoViKy. HacTpolka npou3BOAMTCA B COOTBETCTBMM C npunoxexHuem [ wnmn E. Bce
M3MEHEeHNs HacTpoek 3adhnKkcnpoBaTh B nacnopre.

2.3.6 Nocne HacTpolikM HeobxoauMo NPOBECTM NPOBEPKY paboTocnocobHocTu. Ans
aToro no npubopam, C KOTOpbIMW MpeoOpasoBaTenb OyaeT aJKcnnyaTMpoBaTbhCH,
NPOKOHTPONUPOBaTb  HanmuumMe OToOpaXeHuss BCEX M3MepSieMbIX,  BblYMCMSEMbIX
napameTpoB.

Ona npeobpasoBatenen, pabotatowmx no npotokony CEHC, nposeputb, npu
HeobxoammocTn, paboTy no curHanam npeobpasoBaTens OMOKOB KOMMyTauuu, GrOKOB
NUTaHWA-KOMMYTaLMW, UCMOMHUTENbHBIX YCTPOMCTB, C KOTOPbIMKU NpeobpasoBaTtens byaet
aKcnnyaTmpoBaTtbes. [1ng 9Toro ncnonb3oBaTb PEXUM aMynsauun B cootseTcTBum ¢ [1.15.

2.4 Ucnonb3oBaHue npeobpasoBartens

2.4.1 MNpeobpasoBaTenb Npu nogaye nNUTaHus paboTaeT B aBTOMATUYECKOM PEeXU-
Me B COOTBETCTBUM C 3afaHHbIMW HACTpPOeYHbIMW napameTpamu. [NpeobpasoBartenb ne-
pUOAMYECKN OCYLLECTBNSET U3MEPEHME, BblYUCIIEHME U NpeobpasoBaHve napamMeTpoB
KOHTPONUpPyemoi cpefbl B BbIXOOHOW CUrHar, 1, B 3aBUCMMOCTU OT BapuaHTa UCMOSTHEHWS,
NPVHUMAET U BbINONHAET KoMaHAabl no npotokony CEHC v Modbus RTU.

2.4.2 lNepeyeHb KpUTNYECKUX OTKa30B NpeobpasoBaTens npueeaeH B Tabnuvue 4.

MepeyeHb BO3MOXHbBIX OWMOOK nepcoHana (nonb3oBaTtens), NPUBOSALMX K aBa-
pPUHBIM pexumam obopynoBaHus, 1 OEVCTBUN, NPeaoTBpaLLatolLMX yKadaHHbIe OLIMOKW,
npvBeaeHsl B Tabnuue 5.
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Tabnuua 4

Onucanue oTkasa [MpuymnHa Jenctaus
lMpeobpasosatenb HepaboTo- | HenpasunbHoe nopkntoyerme | MpuBecT B COOTBETCTBME CO CXEMOWA
cnocobeH, He obecneunBaeTcst | npeobpasoBartens. (cM. pucyHoK 8).

BbIMONHEHWE Tpebyembix | HecooTBeTCTBIE nuTatowero | MpoBepuUTb 1 MPUBECTU B COOTBETCTBME.

yHKUMA. HanPsKEHNS.
O6pbIB MM 3aMblkaHne Lenel B | YCTpaHUTb MOBPEXOEHUs Lenei B Mnoa-
NoAKNIYeHHOM K npeobpasosate- | knio4eHHOM kabene.
nio kabene.
XKunbl NpoBOAOB NOAKMIOYEHHOTO | MOATAHYTL KpEnneHue Xun NpoBOLOB
kabens He 3aTsHYTbI B KNEMMHbIX | kabens B KEMMHBIX 3aXUMax.
3axumax npeobpasosatens, OT-
CYTCTBYET KOHTaKT.
CmelLieHne orpaHuumTeneit xoaa | YCTaHOBUTL OrpaHuuuTenu xoga no-
nonnaeka OTHOCWTENbHO 6rioKa | NNaBka B UCXOJHOE COCTOSHME.
[aT4YNKOB MOAYNS  3MEKTPOHHOTO
npeobpasosarens.
Paspylwenue nonnaeka, MmarHuTa | Mpeobpa3oBatenb NOANEKUT PEMOHTY.
nonnaeka, BbIXOA4 U3 CTpos ane-
MEHTOB, 0DpbIB UNMK 3aMblkaHve
Lenen  Mogyns  MneKTPOHHOrO
npeobpasosartens.
HenpaBunbHas HacTpoiika npeob- | HacTpouTb B COOTBETCTBUM C MpUIoxXe-
pasoBatens. Husmmn [, E.
HeussecTHa. [MpOKOHCYNbTUPOBATLCH € CEPBUCHOM

cnyx6oi NpeanpUATUS-U3rOTOBUTENS.
Tabnuua 5

OnucaHue oLmnoKu

BoamoxHble nocneacTems

JeiicTaus

1 Kpbiwka npeobpasosatens
He 3aTsHyTa [0 ynopa, He
3aKpenneHa, yCTaHoBMNeHa
6e3 ynnoTHUTENLHOTO Konblia
WM C NOBPEXAEHHBIM YNMOT-
HUTENbHBIM KOMbLIOM.

2 HenpaBunbHo cobpaH Ka-
GenbHbIl BBOA (YCTaHOBNEHbI
He Bce JeTanu), He obecneye-
HO yNnoTHeHWe kabens B ka-

fenbHom  BBOZE  (OMameTp
kabens He  COOTBETCTBYET
KonbLyy YNNOTHUTENEHOMY,

YCTaHOBNEHHOMY B kabenbHblii
BBOA, pe3bboBas BTynka Ka-
BenbHoro BBOAA He3aTsHyTa).
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He obecneunBaetca Tpebyembiii
YPOBEHb B3pbIBO3aLLMTLI. He ucknio-
YeHO BoOCnnameHeHWe u B3pbIB Cpe-
Abl BO B3pbIBOONACHOM 30HE.

OTKMIOYMTb  HanpsKeHns B Liensix
npeobpasoBatensi. YCTpaHUTb Heco-
OTBETCTBUA.

He obecneunBaeTcs CTeneHb 3allu-
bl IP66 no FOCT 14254. U3-3a no-
nafaHus BoAbl BO BHYTPEHHIOWO MO-
nocTb npeobpasoBatens BO3MOXEH
0Tka3 npeobpasoBatens M CUCTEMbI
aBTOMaTuKK, obecneumBaemon  um,
Hanpumep, CUCTEMbI MpeaoTBpaLLe-
HWS MeperonHeHnst pesepsyapa C
HedpTenpopyktamu. B pesynbTate
BO3MOXHbI PO3NUB HE(HTENPOLYKTOB,
BO3HWKHOBEHWE B3pbIBOOMACHOM
cpefbl, BO3ropaHue, B3pbIB, Noxap.

OTKMiounTb HanpsikeHust B Liensix
npeobpa3soBatens. YcTpaHuUTb Heco-
OTBETCTBUS.

Mpu paHHeM OBHapyXeHUW Hanuyns
Bnaru, 3arpsi3HEHNi, O4UCTUTb BHYT-
PeHHIO NonocTb npeobpasoBatens
OT 3arps3HeHuit, npocywuTb eé Ao
MOFHOTO yaneHust Bnaru, NoMecTuTb
B MonocTb npeobpasoBaTtens MeLlo-
YeK C cUnuKarenem-ocyLLnTenem.

Mpu nosgHem o6HapyxeHun (nosie-
NIEHME KOPPO3UM, Hanmnyne BOAbl Ha
nnaTax MOZAyns 3NEeKTPOHHOTO, U3Me-
HeHve LBETA, CTPYKTYpPbl MOBEPXHO-
CTW mMaTepuasnos fetanen) npeobpa-
30BaTENb MOANEXMT PEMOHTY Ha
NPEAnpUSTUN-M3roTOBUTENE.




MpogonxeHne Tabnuubl 5

OnwcaHwe oLwnbKu

BoamoxHble nocneacTams

[lencTteus

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

He ob6ecneunBaetcs Tpebyembliit
YPOBeHb B3pbIBO3ALLMTLI. He uckto-
YEHO BOCMNaMeHeHWe U B3pbIB Cpe-
bl BO B3pbIBOOMACHOM 30He.

MpeobpasoBaTerb NOANEXUT PEMOH-
Ty.

lMpeobpasoBaTernb yCTaHOBMEH
B MECTE, I7le AMEeMEHTbI KOHCT-
pyKLMM npeobpasoBatens
MOABEPralTCs paspyLLaLLmUM
MeXaHU4eCkum BO3,CleI7ICTBI/IFIM,
BO3MENCTBUIO arpeccuBHoM
cpegbl

BO3MOXHO paspylieHne  06GOonoYKM
npeobpasosatens. He uckoueHo
BOCNaMeHeHWe W B3pbiB Cpefbl BO
B3PbIBOOMACHOI 30HE.

WckniounTb  paspyluarollye MexaHu-
yeckMe BO3OENCTBUSA, BO3AENCTBUE
arpeccuBHoil cpedbl B MecTe ycTa-
HOBKI NpeoBpa3sosatens.

[Mpu ycraHoBke npeobpasosa-
Tens Ha pesepeyap Obinu
CHATbI  OTpaHWuuTenM  xopa
nonnaska, NonnaBok, a 3aTem
YCTaHOBMEHbl  HEMPAaBUITBHO.
He Gbinu 3aTaHyTbI OrpaHnyu-
Tenu xoda nonnaeka unu Gbinn
NoBPEeXAeHbl NONnaBoK, Mar-
HUT NonnaBka.

Otka3 npeobpasoBatens 1 CuCTEMbI
aBTOMaTUKW, obecneynBaemoit UM,
Hanpumep, CUCTeMbl NpeLoTBpaLle-
HWS NepenonHeHus pesepeyapa C
HedTenpopyktamu. B pesynbrate
BO3MOXHbI PO3MN1B HE(hTENPOAYKTOB,
BO3HUKHOBEHME B3pbIBOONACHON
cpeabl, BO3ropaHue, B3pbIB, Noxap.

1 OTKMIOYUTb HanpskeHus B Liensx
npeobpasoBaTens. YCTpaHuTb Heco-
OTBETCTBMS.

2 [Mpun nospexgeHusx npeobpasosa-
Tenb MOANEXUT PEMOHTY.

HenpaBunbHO BbINOMHEHbI
COEAMHEHMS Lienei, MOHTaX 1
npoknaaka kabene.

BoaHukHoBEHE HeJonycTUMOro
Harpesa MoBepxHOCTW Nnpeobpasosa-
Tens u (unm) uckpexus. B peaynbta-
Te BO3MOXHO BO3rOpaHMe B3pbIBO-
onacHo cpefbl, B3pbIB, noxap.

OTKMIOUUTb HanpskeHns B Liensix
npeobpasosatens. YCTpaHUTb HECo-
OTBETCTBYS.

OcHOBHbIe paGOTbI, ocyulecTendaemMble C npeo6pasoBaTeneM, 3aKrn4arTca B Npo-

CMOTpe U3MepeHHbIX, BblYMCIIEHHbIX NpeobpasoBaTeneM napameTpoB, BBoAe Heobxoau-
MbIX 4N paboTbl AaHHbIX M HACTPOKe ero napameTpoB. [Mopsagok paboTel ¢ npecbpasoBa-
Tenem no npotokony CEHC npuvBegéH B npunoxeHun [, no npoTokony
Modbus RTU - B npunoxexun E.

3 TEXHUWYECKOE OBCITY>KMBAHUE

3.1 TexHnyeckoe 0OGCHyXMBaHWE 3aKknoyaeTcd B MPOBEAEHUW NPOUIaKTUYECKNX
paboT u nosepkn. TexHndeckoe obGCNyxMBaHWE MPOM3BOAUTCA C Lenbio obecneveHuns
paboToCNOCOBHOCTM M COXPaHEHUS IKCMyaTaUMOHHBbIX M TEXHUYECKUX XapaKTepuCTUK
npeobpasoBaTens, B TOM 4ucre obecneyvBaloLlyx ero B3pbiB06e30NacHOCTb, B TeYeHne
BCEro CpoKa 3KcnyaTaumm.

3.2 Bo BpeMs BbINOMHEHMA paboT Mo TEXHUYECKOMY OOCMYyXMBaHWIO HEOOXOAMMO
BbINOMHATbL YKa3aHus, NpuBeaeHHbIe B 2.1,

3.3 MpodmnakTnyeckne paboThbl BKIHOYAKOT:

- OcmoTp 1 npoBepKy BHelwHero Buaa. [poBepseTca OTCYTCTBUE MeEXaHWYeCKUX
NOBPEXAEHUN, LIENOCTHOCTb MapKMPOBKW, MPOYHOCTb Kpernexa COCTaBHbIX YacTen
npeobpasoBaTens, Hanuune 3arpsi3HeHWIn MOBepPXHOCTel npeobpas3oBaTens U MNOTHbIX
OTNOXEHWI Ha nonnasKax.

Mpumeyanue - Mpu HanWunM 3arpsi3HEHNIN OCYLLECTBIIAETCA OYMCTKA C NOMOLLIO
YMCTOW BETOLLWN, CMOYEHHON CNUPTOM UIM MOOLLIUM PacTBOPOM.

- lNpoBepKy ycTaHoBku npeobpasoBatend. [Mpu 3TOM MpoBepseTcs MPOYHOCTD,
repMeTUYHOCTb KpenmneHus.
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- MpoBepKy HagexXHOCTU NoaknioyYeHns npeobpasoBatens. [pu 3ToOM NpoBepsieTcst
HaAEXHOCTb KPEMNIEHMUS XKNUIT COEANHUTENBHOIO Kabens B KNeMMHbIX 3a)kMMax, OTCYTCTBUE
06pbIBOB MM NOBPEXOEHUIN M30MALUM COEQUHUTENBHOrO Kabens, COCTOSIHME YNITOTHEHMWS
kabena B kabenbHOM BBOAE, OTCYTCTBME OOpbIBa MNU MOBPEXAEHWUS 3a3eMIISIOLLErO
NpoBOAa, COCTOSIHNE 3aXUMOB 3a3eMrieHus (3asemnsiowime 6onTbl, ravikm OOIMKHbI ObiTh
3aTAHYTbI, HA HUX HE JOJPKHO ObITh PXKaBYUHbI).

- NpoBepky HacTpoek npeobpasoBaTens n ero paborocnocobHocTu. Mpu npoBepke
paboTocnocobHOCTN BKNOYaeTCa nuTaHue npeobpasoBaTensi, CHMMAaOTCA MOKa3aHus
n3MmepsieMbIx napaMmeTpoB. Bce nokasaHnsa AOMKHbI HAXOAUTLCH B Npedenax AnanasoHoB
M3MepEeHUIN, OOMKHbI OTCYTCTBOBATb COObLLEHNsI 06 oLnMbKax.

MpodunakTnyeckne paboTbl OMKHbI OCYLLECTBNATLCSA HE peXe OAHOro pasa B rof
B CPOKM, YCTaHaBMMBaeMble B 3aBUCMMOCTW OT YCINOBUIA 3KCMIyaTaumm.

3.4 MNoBepka npeobpasoBaTenen ocylecTBnsieTcs no mMeToauke
«lMpeobpasoBatenb  MarHWTHbIN NonsiaBKOBbLIN «MMIM». MeToauka NOBEPKHN.
CEHC.421411.001MIM». TMoBepka ocyLlecTBNSeTCS C NEPUOAMYHOCTLIO, YKa3aHHOM B
MeToAMKE MOBEPKU.

[ns npoBegeHns noBepkn HEOBXOAUMMO YCTaHOBUTL B cooTBeTcTBuM ¢ [1.6 nnn E.4
3Ha4YeHUs MonpaBoK: OTCTyn OT AHa pesepByapa dO u rmybGuHa MOrpyxeHus nonnaska
ypoBHS d1 paBHbIMU HYMIO UM BO BPEMS MOBEPKM KOPPEKTMPOBATL NokasaHusi npeobpa-
30BaTens, OTHMMaTb CyMMY 3Ha4YeHWA JaHHbIX NOMPaBOK OT 3HAaYEHUs] U3MEPEHHOIO Mnpe-
obpasoBaTenem YypoBHS.

B cnyyae HeynoBneTBOpUTENbHbLIX pe3ynbTaToB MOBEpkM npeobpasoBartenu
OOMXHbI ObITh OTNPaBNEHbI ANA HACTPONKM (IOCTUPOBKX) Ha NPeanpusaTUE-U3roToBUTENb.

MpumeyaHne — HacTponka (H0CTMpPOBKa) MOXET BbIMOMHATLCA Ha JKchnyaTauum no
MeToaMKe, N3MNOXEHHONW B NpunoxeHunn XK.

4 TEKYLWWMUA PEMOHT U3OENUSA

4.1 PeMoHT npeobpasoBaTtenein NpoOM3BOAUTCSA Ha NpeanpuUATUN-U3roToBUTENE.

4.2 PeMOHT npeobpa3oBaTenei, 3aknioyaloLWwnincs B 3aMeHe BbllLeALunx U3 CTpos
Aetaneu, y3nos, MOXeT NPON3BOANTLCS OpraHu3aumen, MetoLLen paspeLleHne Ha PeMOHT
B3pblBO3aLMILEHHOrO  0bOpyAoOBaHUsi, C  MCMOMb30BaHWEM  3anacHblX  YacTew,
noctaBnsemMbiX NpeanpuaTUEM-n3roToBUTENEM.

4.3 Bo Bpems BbINONHEHUs paboT no TeKywemy peMOHTY HeOO6XOAMMO BbIMOMHATH
yKkasaHus, npvsefeHHble B 2.1.

4.4 Nocne pemoHTa npeobpasoBaTenb AOMKeH ObiTb MoBepeH. lMepen nosepkown
aonyckaeTcs, npu HeobxoanMocCTH, npou3BoanTbL HacTpoWKy (tocTnpoBkKy)
npeobpasoBaTens B COOTBETCTBUM C npunoxeHnem XK.

5 TPAHCNOPTUPOBAHUE U XPAHEHUE

5.1 YcnoBus TpaHCMOPTMPOBaHUSA WM XpaHeHWs OOmkHbl cooTBeTcTBoBaTh [OCT
15150 npu TemnepaType okpyxaroLero sosgyxa ot MuHyc 50°C go 50°C.

5.2 YcnoBusi TpaHCMOPTUPOBAHUSI B 4aCTW BO3OENCTBUSI KNUMaTUYECKMX (hakTopoB
OOJDKHBI cooTBeTcTBOBaTh ycnoBuwo 5 (OXK4) nmo NOCT 15150, B yactm BO3gencTBus
MexaHunyecknx gaktopoB — ycnosuto C no FOCT P 51908.

5.3 YcnoBus xpaHeHus B HepacnakoBaHHoM Buae — 5 (OXK4) no MFOCT 15150.
YcnoBus xpaHeHus B pacrnakoBaHHom Buae — | (1) no FOCT 15150.

HasHaueHHbI cpok xpaHeHus — 10 neT (BkNo4YaeTcsl B CPOK CryXObl).
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6 YTUNU3ALUUA

6.1 YTunusaumio HeoGxooumo npoBoANTL B COOTBETCTBUM C 3aKOHOOAATENbCTBOM
CcTpaH TaMOXXEHHOro co3a N0 MHCTPYKUMK SKCI'IJ'IyaTVIpyIOLU,eVI opraHunsauun.
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MpunoxeHne A
(cnpaBoyHoe)
CcbINoYHble HOPMaTUBHbIE AOKYMEHTbI

A.1 lNepedeHb HOpMaTUBHbIX OOKYMEHTOB, Ha KOTOpPbIe AaHbl CCbIJTIKM B HACTOALLEM

pYKOBOZCTBE MO 3KCMnyaTaumu, npuseneH B Tadnuue A.1

Tabnuua A.1
Howmep pasgena,
O60o3HaveHne JOKYMEHTa, Ha KOTOpPbIA AaHa ccbinka roApasaena,
nyHKTa, B
KOTOpPOM AaHa
ceblrika
FOCT 12.2.007.0-75 Cuctema craHgapToB 6es3onacHocTu Tpyaa. 211

M3genusa anektpoTexHnyeckne. Obwmne TpeboBaHnsa 6e3onacHoCTU.

FOCT 6111-52 Pe3bba koHu4eckasa AwrmMoBasi ¢ yrnoMm npocunsa 60

B.3 (tabnuua

rpagycos B.2)
FOCT 6357-81 OcHOBHble HOpMbl B3aMmo3ameHsieMocTU. Pe3bba B.3 (tabnuua
TpyOHas umnuHgpuyeckas B.2)
FOCT 7502-98 PyneTku nameputenbHble meTannuyeckne. TexHunde- | XK.1 (tabnuua
CKue ycrnosus K.1)
[FOCT P 8.595-2004 Macca HedbTn n HedTenpoaykToB. Obwime Tpe- 155
©0BaHMsA K METOAUKAM BbINOSIHEHUS N3MEPEHUI "
FOCT 12815-80 ®naHubl apmaTypbl, COEAUHUTENBHBIX YacTen n Tpy-
6onposogos Ha Py ot 0,1 o 20,0 MMa (ot 1 go 200 krc/cm kB.). Tu- B2
nel. MpucoeguHUTENbHBIE pa3Mepbl M pa3mepbl YMNOTHUTEMbHbIX )
NOBEPXHOCTEMN

1.2.11,1.6.1,
[OCT 14254-2015 CteneHun 3awuTbl, obecrneynBaemble obornoykamm 183 242

(kog IP)

(Tabnuua 5)

FOCT 15150-69 MawuHbl, npnbopbl 1 Apyrne TEXHUYECKUE U3Lenus.
McrnonHeHns Ana pasnuyHbiX KNUMaTuyecknx parnoHoB. KaTeropum,

YCroBuSA 3Kcnnyartauuu, XpaHeHusa U TPaHCMNopTUPOBaHUA B 4acTu 114,51-53
BO34ENCTBMSA KNUMATUYECKMX (aKTOPOB BHELUHEN cpeapl.

FOCT 28656-2019 a3sbl yrneBogopOAHbIE CXWXKEHHble. PacyeTHbIn 155 156
MeTo[ onpeaeneHns NNOTHOCTU U AaBNeHUA HacbILWEeHHbIX NapoB e
FOCT 31610.0-2014 (IEC 60079-0:2011) BspbiBOoONnacHble cpepgpl. 1.1.2,1.8.1,
Yactb 0. O6opynoaHune. Obuwmne TpeboBaHus 1.8.4
FOCT 31610.19-2014 (IEC 60079-19:2010) B3pbiBOONacHkle cpeap!.

YacTte 19. PeMOHT, npoBepka M BOCCTaHOBMeHWE anekTpoobopyno- 2.1.3
BaHUsi

FOCT 31610.26-2012 (IEC 60079-26:2006) B3pbiBoonacHble cpebl. 1.1.2,1.1.3,
YacTtb 26. O6opynoBaHne ¢ YpoBHEM B3pbIBO3aALLMTLI 000pYyAOBaHMS 1.8.1, 1.8.5,
Ga 2.1.2
[OCT 33259-2015 ®naHubl apmatypbl, COEANHUTENBHbLIX YacTen 1
TpybonpoBoagoB Ha HoMuHanbHoe AasBneHue Ao PN 250. KoHcTpyk- B.2

uua, pasmepbl n obLne TexHn4eckune Tp66OBaHVIF|
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MpogomxeHve Tabnuubl A.1

O603HayeHVe JOKYMEHTa, Ha KOTOPbIN AaHa cebinka

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

Cccbifnka

FOCT P 51908-2002 O6wue TpeboBaHusa K mawmHam, npuéopam u
OPYrMM TEXHWUYECKUM U3ENUSM B YacTW YCIOBUWA XpaHEHUS 1 TpaHC- 5.2
nopTUPOBaHKS
OCT IEC 60079-1-2013 (IEC 60079-1:2007) BspbiBOONacHble cpe- 112 181
abl. Yacte 1. ObopypoBaHue C BUOOM B3pbIBO3aLLUTHI «B3PbIBOHE- oA e A

wen 1.8.2,1.84
npoHuuaemble obonoykn "d"»
FOCT IEC 60079-10-1-2013 BapbiBoonacHble cpefpbl. Yacte 10-1. 113
Knaccudukauns 3oH. BapbiBoonacHble ra3oBble cpeabl T
[OCT IEC 60079-14-2013 B3pbiBoonacHsle cpeapl. Yactb 14. MNpoek- 1.1.3,2.1.2,
TMpPOBaHUe, BbIGOP M MOHTaX 3M1EKTPOYCTaHOBOK 2.1.3,2.34
FOCT IEC 60079-17-2013 B3pbiBoonacHble cpeabl. YacTtb 17. lMNpo- 213
BEpKa u TexHm4eckoe obcnyxvMBaHne anekTpoycTaHOBOK o
FOCT P M3K 60079-20-1-2011 (IEC 60079-20-1:2010) BapbiBoonac-
Hble cpefpl. YacTb 20-1. XapakTepucTvkun BeWeCTB Ans knaccugm- 1.13
Kauuu rasa u napa. MeTtogbl UCNbITAHWUIA U faHHbIE
TP TC 012/2011 «O 6e3onacHocTi obopyaoBaHus Ans paboTbl BO 112 161

B3pPbIBOOMACHbIX cCpegax»
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Mpunoxexune b
(o6s3aTenbHoe)

Cxema ycnosBHoro o6o3Ha4yeHus npeobpasoBatens
b.1 YcnoBHoe o603HaveHne npeobpasoBaTtens:

HanmeHoBaHue BapuaHTbl Kop
A |Tun kopnyca Tluton E
1 wr. D12 -
B KonuyectBo 1 T1n kabenbHbIX 2 wT. D12 2D12
BBOJOB 1 wr. D18 1D18
2 wrt. D18 2D18
no yMonyaHuio -
YKM10,
D12 ¢ yCcTpocTBOM KpenneHus YKM12,
mMeTannopykasa (cm. 1.4.3) YKM15,
YKM20
D18 ¢ ycTponCcTBOM KpenneHus YKM20
MeTannopykasa (cMm. 1.4.3)
D12 c ycTponcTBOM KpenneHus
C BB:(‘;A”:HT ncnonHeHua kabenbHoro 6poHMpoBaHHoro kabens (cMm. 1.4.3) YKBK16
D18 c ycTponcTBOM KpenmneHns YKEK21
H6poHnpoBaHHoro kabens (cm. 1.4.3)
D12 c repmeT1snpoBaHHbIM YCTPONCTBOM Kpenie- YKBKI16
HKs BpoHMpoBaHHoro kabens (cm. 1.4.3)
D18 c repmeT13npoBaHHbIM YCTPONCTBOM Kpense- YKBKI21
H¥s BpoHnpoBaHHoro kabens (cm. 1.4.3)
D12 c yctpovictBoM Kpennenus Tpybbl (cm. 1.4.3) [ YKT1/2
D18 c ycTpovictBoM KpenneHust Tpybbl (cm. 1.4.3) | YKT3/4
Ma-repman Kopnyca u metannuye- Kopnyc n3 ctanen 12X18H9T/, 12X18H10T.
D |ckux anemeHToB kabenbHOro BBO- OnemeHTbl kabenbHbIX BBOAOB W3 CTanen HX
na 12X18H10T, 14X17H2
E Tun u matepuan ycTpoicTsa B cooTBeTCcTBUM C NnpunoxeHnem B
Kpennexus
LF|mnuma nanpasnsiowein YkasbiBaeTca LXXX, rge XXX — gnuHa Hanpasnstowen B MM

(cm. 1.2.2,1.4.5).

BapwaHT ucnornHeHusi AaTymka
YPOBHS1

BapwuaHT ncnonHenus, npeaHa3HayYeHHbIA ANns
YyCTaHOBKM Ha 00beKTbI, MoAHaa30pHble Poccui-
ckomy Mopckomy Pernctpy Cypnoxoactsa

MP

BapwuaHT ucnonHenus, npegHa3HayYeHHbIA Anst
YCTaHOBKM Ha 06bEKTbI, NoaHaA30pHbIe Poccuit-
ckomy PeyHomy Peructpy

PP

3HayeHne BepxHeln Hensmepsie-
MO 30HbI

YkasbiBaetcs hYYY, roe YYY — ckoppekTupoBaHHOEe 3Haude-
HVe BepxHeW HeusmepsieMol 30Hbl B MM (cM. 1.4.5). MNpu
3akase npeobpasoBaTens ¢ MWHMManbHO BO3MOXHbIM 3Ha-
YEeHNeM HEU3MeEPSIEMON 30HbI, 0603HAYEHUE HE YKa3biBaeTCst

T |MNpeaensbl OCHOBHOM NOrPELLHOCTU

+5 Mm

+10 MM

10

Tunu Martepuan nonsaskoB

B cooTtBeTCcTBUM C npunoXXxeHnem r
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HanmeHoBaHue BapuaHTbI Kon
1 —
2 2t
3 3t
K KonuuyectBo gartuukos Temnepa- |4 4t
Typbl 5 5t
6 6t
7 7t
8 8t
JInHua nutanus-ceasm CU CEHC
(npotokon CEHC) B
M | Tun BbIxoga JInHua nutanus-ceasm CU CEHC
(npotokon CEHC) n nntepdenc RS-485 Modbus
(npoTtokon Modbus RTU)
Mpumevanus
1 Noapo6Hoe onncaHne BapuMaHTOB UCMONMHEHUS npuBeaeHo B 0.
2 Kogbl BApuaHTOB MCMOMHEHNS NO yMOM4YaHuio (0603HaYeHbl «-») B YCNOBHOM O0603Ha4YeHUn He
yKa3bIBaKTCS.

B.2 Mpumepsbl 3anucu ycnoBHoro 0603HayveHns npeobpasoBaTterns Npu ero 3akase:

a) lMNpeobpasosaTenb ¢ ogHUM kabenbHbIM BBOAOM D12 ¢ yCTpOMCTBOM KpenneHus
meTannopykasa YKM12, ¢ dnaHueBbIM HeperynMpyeMbliM YCTPOMCTBOM KpensfeHus u3
HepxaBetowen cranm On.E-50-25/HXK, c¢ Hanpaenstowen agnuHon 2000 MM,
npeaHasHayYeHHbIN Onsi YCTaHOBKM Ha o6bekTbl, NnogHaa3opHble Poccurickomy Mopckomy
Peructpy Cypoxoncrtsa, C MMHUMAarbHO BO3MOXHBIM 3Ha4YEeHNEM BEpPXHEN HEeM3MepsieMon
30HbI, C NpefenaMm OCHOBHOM NOrpewwHocTn = 5 mv, ¢ nonnaskom D48x50xd21-dJIK-9, ¢
OLHVMM [aT4YMKOM TeMrepaTypbl U BbIXOAOM ¢ npoTokorniom CEHC:

MMM-118E-YKM12-HX-®n.E-50-25/HX-L2000MP-D48x50xd21-®JIK-9.

0) lpeobpasoBatenb ¢ ogHMM kabenbHbiM BBOAOM D18 € repmeTu3npoBaHHbIM
YCTPOWCTBOM  KpenneHusi  6poHupoBaHHoro kabens YKBKIM21, c¢  dnaHueBbiM
HeperynvpyembiM YCTPONCTBOM KpenneHus us Hepxasetowen ctanu ®n.2-80-25/P/HXK, ¢
HanpaBnswwen AnMHon 750 MM, NpedHasHayeHHbI ANsi YCTaHOBKM Ha OObBeKThl,
nogHaasopHele Poccunckomy PeyHomy Pernctpy, ¢ BepxHel Hemsmepsiemow 30Hou 250
MM (CKOpPPEKTMPOBaHHOE 3Ha4veHwe), C npegenamMu OCHOBHOM MOrpelHocTM + 5 mm, c
nonnaskoM D78x86xd20-HX-LL, ¢ oBymsa gatunmkamu TemnepaTtypbl U BbIXOAOM C NPOTOKO-
nom CEHC:

MMM-118E-1D18-YKBKI21-HX-®n.2-80-25/HX-L750PP-h250-D78x86xd 20-HX-LL-2t.

B) [MNpeobpasoBaTtenb ¢ 0gHMM KabenbHbIM BBOAOM D12 BapuaHTa UCMNOSIHEHUS MO
YMOJYaHU0, C pe3b00BbIM HEPErynMpyeMbIM YCTPONCTBOM KPEMIIEHUS U3 HepXXaBeroLen
cranu G2’/HX, ¢ Hanpasnswowen agnuHor 1500 MM, npegHasHa4YeHHbIN ANs YCTaHOBKU Ha
06bexThl, nogHaa3opHble Poccuiickomy Mopckomy Pernctpy Cyaoxoactea, ¢ MUHUMarbHO
BO3MOXHbIM 3Ha4YeHMEM HeU3MepsieMomn 30Hbl, C NpeaenamMu OCHOBHOW MOrpeLuHocTn + 5
MM, ¢ nonnaekom D39x50xd21-30C-7Arll, ¢ ogHMM JaT4MKOM TeMnepaTypbl U BbIXO4AMM C
npoTtokonamm CEHC 1 Modbus:

MMM-118E-HX-G2”/HX-L1500MP-D39x50xd21-3[4C-7AN-Modbus.
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Mpunoxexne B
(cnpaBoyHoe)
Tunbl yCTPOUCTB KpenrneHuUs npeobpa3soBarensi

B. 1 Ycrpoicteo kpenneHus npeobpasoBaTtens MoxeT OblTb Heperynupyembim
dnaHueBbIM UNn pe3bboBbIM.

B.2 ®dnaHueBble yCTPONCTBA KPEMMEeHWs NPOM3BOAATCA CNeayowmx TUNoB:

a) PnaHuesble YCTPOWCTBA KPENsieHWs C NPUCOEAUHUTENbHBIMK  pa3Mepamu,
pasmepaMmy M UCMOSHEHUSMW YNIOTHUTENbHbLIX noBepxHocTer no NOCT 12815, TOCT
33259.

[aHHble yCTpoWcTBa KpenneHus npegHasHayeHbl Ans pe3epsByapos, paboTaroLumx
noa AaBneHneMm.

CTpyKTypa ycrnoBHOro o6o3HaveHus npn 3akase:

®n.A-B-C/HX,
roe A — BapuaHT UCMONHEHNS YNNOTHUTENbHOW NOBEPXHOCTU (Undpa B COOTBETCTBUM C
FOCT 12815, 6yksa B cootBeTcTBUM ¢ TOCT 33259);

B — ycnosHbIn npoxog Dy, mm;

C - ycnosHoe AaBrieHue Py, KFC/CMZ;

IHX — ykasbiBaeTcs ons ucnonHexHms ua ctanum 12X18H10T.

MpumeyaHne — Heperynupyemble yCTPOWCTBa KpENneHns BCeraa uarotaBnmeatTca
13 ctanun mapkm 12X18H10T, «/HXX» B 0603HaYeHUn MOXET He yKa3biBaTbCS.

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

Tabnuua B.1
O6o3Ha4YeHue D, DL, D4, d, nihl, mm b, PucyHok
MM MM MM MM MM
®n.2-50-25, dn.E-50-25 160 125 87 18 |4 4 21 B.1
®n.2-80-25, ®n.E-80-25 195 160 120 18 |8 4 23 B.1
®n.2-100-25, ®n.E-100-25 230 190 149 22 |8 4 25 B.1
4d
n omb. sl :\_/\
o | |
= L

20k
201
20

PucyHok B.1
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6) ®naHueBble YCTPOWCTBA KPEMNNEHUS C TOHKOCTEHHBbIM driaHLeM NPOU3BOSIbHBLIX
pa3MepoB, ykasblBaeMblX B 0603HaYEHUN.

[laHHOEe YCTPOWCTBO KpenreHus npuBefeHoO Ha pucyHke B.2 u npumensitotca ans
pe3epByapoB 6e3 AaBrneHus.

CTpyKTypa ycnoBHoro o603HayeHunsl Npu 3akase:

®n.DD, DnDn, nn, dd, hh/HX,

roe D — HapyxHbIn gnameTp dpnaHua, mw;

Dn — gnameTp no ueHTpam KpenexHbIX OTBEPCTUNA, MM;

N — KONNU4YECTBO OTBEPCTUN;

d — guameTp oTBEPCTUIA, MM;

h — BbicoTa chnaHua, Mm;

IHX — ykasbiBaeTcs ons ucnonHeHus na ctanu 12X18H10T.

MpumeyaHue - Heperynmpyemble yCTPONCTBA KPENNEHNS BCerga U3rotaBnmBaloTcs
n3 ctann 12X18H10T, «/HXX» B 0603Ha4YeHNM MOXET HE YKa3blBaTbCS.

sd
n omb. r/_\l\_/\
i L Il

— |

20n
4D

PucyHok B.2

Bo3MOXHO wu3rotoBneHne naHueBbiX YCTPOWCTB KPENneHus Ond ABYCTEHHOro
pesepByapa xpaHeHuss CYI ¢ KOHTPONeM repMeTUYHOCTU CBapHbIX LUBOB (pa3mepbl — Mo
COrnacoBaHUIO C 3aKa34MKOM).

BO3MOXHO M3roToBrneHne OTBETHOro dhrnaHua unu natpybka ¢ oTBETHbIM (hnaHuem
(pa3mepbl — no cornacoBaHuto C 3aka3umkoMm). [Npu 3akas3e OTBETHbIA hnaHel unm
naTpybok C OTBETHLIM (priaHLieM yKa3biBaeTCA OTAENbHON CTPOKOWA.

B.3 Pe3bboBble ycTpoWcTBa KpeMneHus  M3roTaBnmMBaloTcs C  TpyOHOR
LMITMHOPUYECKOW, METPUYECKO U KOHUYECKOWN AoMOBO pe3b0oli.

Pe3bb0oBOe yCTpOWCTBO KpenneHns ¢ TPyOHOM LMNUHAPUYECKON U METPUYECKON
pe3bbon  npuMeHsieTcss Ona pesepByapoB 06e3 pgaBneHusi. Pe3bboBoe yCTpOMCTBO
KPENneHnss C KOHWYECKOM [AMMOBON pe3bboi npegHasHayeHo Ana pesepByapos,
paboTarownx Nog AaBneHNEM.

CTpyKTypa ycrnoBHOro 0603Ha4eHust Npu 3akase:

AHX,
roe A — obosHadveHue Tuna pesbbbl (cM. Tabnuuy B.2);

[HX — yka3biBaeTcs ona ucnonHeHns na ctann mapkun12xX18H10T.

MpumeyaHue - Heperynupyembie yCTPOWCTBA KpeNfeHus Bceraa M3roTaBnmBarTCcA
n3 ctanm 12X18H10T, «/HXX» B 0603Ha4YeHNM MOXET HE YKa3blBaTbCS.
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Tunosble ycTpOUCTBaA KPENNeHWsl NpuBedeHbl B Tabnuue B.2, Ha pucyHkax B.3 —

B.5.
Tabnuua B.2
O6o03Ha4yeHue Tun pe3bObl OnvHa pe3b6bl, MM PucyHok
G2” G2TOCT 6357-81 28 B.3
K2” K2” TOCT 6111-52 25 B.4
M72x2 M72x2 28 B.5
\ K2" TOCT 6111-52
L N G2 L
PucyHok B.3 PucyHok B.4
M72x2
PucyHok B.5
Mo 3aka3y BO3MOXHO pe3bboBO€E YCTPOWUCTBO KPEMMEHWS C APYTMM TUMOM Pe3bObl.
B.4 KOHCTpyKUMS YCTPOWMCTB KPEnneHMs NOCTOSIHHO COBEPLLEHCTBYETCS.
B0O3MOXHO MCMONHEHNE YCTPONCTBA KPEMeHWs Mo 3akasy.
40
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MpunoxeHune I
(cnpaBo4Hoe)

Tunbl nonsaBKkoB Npeobpa3oBaTenen
.1 CeoaHble AaHHbIE NO Nonnaeskam npeobpasoBaTtens npueeaeHsl B Tabnuue IM.1

Tabnuua .1
HaumeHoBaHue Pasuepe! Mac- | 28
MaTepuan D, | hy, | d, IeHune,
nonnaeka Puc.| ca, r
MM | MM | MM MMa
D48x50xd21-dJIK-9 BCMNEHeHHbIN 36oHuT, | 48 | 50 | 21 | .1 | 28,5 2,5
D48x50xd25-PJ1K-9 nokpbiTve ®JIK-9 48 |50 | 25 |1 | 29,7| 25
D48x50xd21-dJIK-2 48 |50 [ 21 |IL1| 31 25
D48x50xd25-dJ1K-2 7 56 48 |50 [ 25 |1 | 32,7 | 25
D40X50xd21-®J1K-2 B e Ok | | 20 [ 50 [21 [T1]215 [ 16
D40x50xd25-PJ1K-2 P 40 |50 [ 25 |I.1| 23 25
D45x50xd21-dJ1K-2 45 |50 |21 |r1|275| 25
D78x74xd20-HX 78 | 74120 |I2| 55 0,6
D78x74xd20-HXX-166ap 78 | 74120 |I2| 55 1,6
D78x74xd22-HX 78 | 74122 |Ir2|1625| 0,6
D78x74xd22-HXX-166ap 12X18H10T 78 | 74 |22 |l2]1625| 16
D49x49xd20-HX-L| 49 149|120 |I3|/385| 04
D49x49xd22-HX-L| 49 |49 [ 22 |3 | 44 0,4
D78x86xd20-H>X-LL 12X18H10T, 78 |86 |20 |I.2]| 76 0,6
D78x86xd20-HXK-LL-166ap dpToponnact ®-4 78 |86 |20 |.2| 76 1,6
D35x50xd20-34C-7All ccbeponnacTuk 355020 |lr1]205| 16
D39x50xd21-00C-7AM 350-7 Al 39 [50 |21 |[ri] 27 | 1,6
D48x50xd21-34C-7Al1-1006ap 48 |50 [ 21 |I.1| 40 10
I".2 MabapwuTHble pa3Mepbl NONMNaBKOB yKasaHbl Ha pucyHkax .1 - .3,
[ 14
M[JZHUIT]\ d MGZHUIT]\ d Mozum  2d
\ ‘ \ ‘
— ‘ (g | B
| | NE
= I
| | -
=
i |
T ~—— |
a0 |
| 2D
2D
PucyHok I.1 PucyHok I".2 PucyHok .3

Bce nonnaeku YPOBHA OOJTKHbI YCTaHaBNMBaTbCA Ha ﬂp606p33OBaTeﬂb MarHmTom

BBEpPX. MonoxeHne marHuTa B MOMnaBkax U3 BCMEHEHHOro 360HuTa,

ccheponnactuka

OOC-7Al moxHO onpedenuTe Bu3yanbHO. B nonnaekax M3 HepxaBewLen cTtanu mapku
12X18H10T nonoxeHve marHuTa (Bepx nonnaeka) Mmapkupyetcs 6ykson N.
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.2 OpUWeHTUPOBOYHbIE 3HAYEHWUs [NyGUH MOrPYXKEHWUs MOMMAaBKOB YPOBHS B
3aBMCMMOCTY OT NMOTHOCTM KOHTPONMUPYEMOW cpefbl NpuBefeHsb! B Tabnuuax .2 u 3.

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

0,50|0,55|0,60(0,65(0,70|0,75|0,80(0,85|0,90|0,95| 1,00
D48x50xd21-dJIK-9 415| 38 |34,5| 32 |29,7(27,5| 26 |24,5(23,1| 22 |20,8
D48x50xd25-PJ1K-9 - 45 140,8| 38 [35,2|32,5|29,8|28,6(27,5|26,1|24,8
D48x50xd21-PJ1K-2 43,8(40,1|36,5| 34 |31,5(29,4|27,4|25,8|24,3|23,1| 22
D48x50xd25-PJ1K-2 - - 45 |41,9|38,8|36,4| 34 (32,1|30,3|28,7|27,2
D40x50xd21-dJIK-2 - - 42 138,8(36,2| 34 | 32 |30,5| 29 [27,5| 26
D40x50xd25-dJ1K-2 - - - - - - 42 140,2|37,5| 36 |34,5
D45x50xd21-PJ1K-2 46 |41,8| 39 [35,7(33,4|31,2(29,3|27,7|26,2|24,9|23,6
D78x74xd20-HXX
D78x74xd20-H)K-166ap 42 139,6(37,2|35,5(33,9(32,6(31,3|30,3|29,3(28,4(27,6
D78x74xd22-HX
D78x74xd22-H)K-166ap 44,8141,9| 39 |37,1|35,2(33,8|32,4|31,2|30,1{29,2(28,3
D49x49xd20-HXX-L1 - - - - 41 |38,2|35,5|33,7| 32 |30,5| 29
D49x49xd22-HXX-L1 - - - - - - 41 |38,5|36,5(34,5(32,5
D78x86xd20-HXX-LU
D78x86xd20-H)K-LU-166ap 60 | 56 | 52 |49,8|47,5|45,3| 44 |42,5| 41 | 40 | 39
D35x50xd20-30C-7Arl - - - - 45 | 42 | 39 | 37 | 35 | 33 | 31
D39x50xd21-30C-7Arll - - - - |45,5|42,5| 40 |37,5|35,5|33,5| 32
Da8xS0xd21-3AC-7AT- || | . 140,7(39,6|37.9(36.3|35,7|31.8[30,3| 28,8

1006ap

MpumeyvaHne - 3Hak «-» O3HAYaeT, YTO MOMMABOK NPV [AAHHOW MNIOTHOCTM

KOHTPONMpYeMoWi cpefbl TOHET.
Tabnuua .3
nyGuHa norpyxeHusi, MM A4nsi KOHTPONMPYEeMOK cpefbl NMoT-
Haumenosatne HOCTbHO, I/cm” (anst gunanasoHa 1,00 ...1,50F/CM3)Z
ronnaska 1,00[1,05]1,10]1,15]1,20]1,251,30]1,35]1,40[ 1,45 1,50
D48x50xd21-dJIK-9 20,8| 20 | 19 | 18 |17,4(16,8| 16 |15,2|14,9|14,4|13,9
D48x50xd25-dJ1K-9 24,8123,7|22,6|21,7|20,8| 20 (19,2|18,5|17,8|17,2|16,7
D48x50xd21-dJIK-2 22 | 21 | 20 |19,1/18,3|17,6|/16,9|16,3|15,7(15,1|14,6
D48x50xd25-dJ1K-2 27,2| 26 (24,8123,8(22,8|21,9| 21 |20,3|19,6(18,9|18,3
D40x50xd21-dJIK-2 26 (24,5|23,5|22,5|21,6|20,8| 20 (19,3(18,6| 18 |17,4
D40x50xd25-dJ1K-2 345| 33 |31,5|29,7| 29 [(27,9/26,8|26,4| 25 |24,2|23,4
D45x50xd21-dJIK-2 23,6| 22 | 21 |20,2|19,4(18,6| 18 |17,4|16,8|16,2|15,6
D78x74xd20-HX
D78x74xd20-H)K-166ap 27,6126,9|26,2|25,6| 25 (24,4|23,9|23,4| 23 |22,6|22,2
D78x74xd22-HX
D78x74xd22-H)K-166ap 28,3127,5(26,8126,1(25,5|24,9(/24,3|23,8|23,3(22,8|22,4
D49x49xd20-HXK-L| 29 | 28 | 27 |25,7|24,5|23,5(22,5(21,7| 21 |20,2|19,5
D49x49xd22-HXK-LL 325| 31 | 30 |28,7(27,5|26,5|25,5|24,6|23,7| 23 |22,3
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MpogomxeHve Tabnuubl .3

ny6vHa Norpy>KeHusi, MM as1si KOHTPONIMpYeMoii cpefbl MioT-

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

nonnaeka

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

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

D35x50xd20-34C-7AT 31 129 | 28 | 27 | 26 | 25 | 24 | 23 | 22 |21,5] 21

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

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

r.3 KOHCprKLl,I/II/I nonnaBkoOB NOCTOAHHO COBEPLUEHCTBYOTCA U MOTYT OTNIM4aTbCA OT
npencrtaBneHHbIX Ha pUCYHKaX.

B03MOXXHO MCMOMHEHME MONIaBKOB NO 3aKasy.
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NMPUNOXEHUE O
(cnpaBoyHoe)
Mopspok pa6oTbl ¢ npeobpasoBaTtenem no npotokony CEHC

0.1 O6wue cBeaeHus

PaboTel ¢ npeobpasoBaTenem no npoTtokony CEHC ocywecTtensiorcs 4epes
nokasbiBawLliMe W CcurHanmsupylowme npubopsl Tna MC-K, BC-K wnmn  4epes
nepcoHarnbHbIM  KOMNblOTEpP € npumeHeHnem apantepoB JIMH-RS232, JIMH-USB 1
COOTBETCTBYIOLLErO NPOrpamMmmMHOro obecneveHus.

Moopo6Hoe onucaHne nopsinka paboTbl C NOKa3bIBAOLIMMU U CUTHANU3UPYIOLLMMU
npubopamun Tuna MC-K, BC-K npvBeseHO B COOTBETCTBYWOLMX  PYKOBOACTBaX Mo
aKcnnyaTauuu.

PaboTa c npeobpasoBaTenem 4yepe3 nepcoHasnbHbI KOMMbOTEP obecneynBaeTcs
nporpammoni «APM CW CEHC», HacTponika — nporpamMmmoln «HacTpoika [aTyMKOB W
BTOPWYHBLIX NPMOOPOBY», @ pacyeT rpagyMpoBOYHON Tabnuupl pe3epByapa U ee 3anucb B
namsaTb NnpeobpasoBatensi — nporpammont «pagyuposka». NogpobHoe onncaHve nopsigka
paboTbl C MCMONb3OBaHWEM MEPCOHaNbHOrO KOMMbKOTEpa W MporpaMm NPUBEAEHO B
COOTBETCTBYIOLLMX PYKOBOACTBAX NOMb30BaTens.

[anee npuBoguTcsi nopsaok paboTbl ¢ npeobpa3oBaTenem C WUCMNOMNb30OBaAHWEM
nokasblBaloLLUX U curHanuampyowmx npubdopos tuna MC-K, BC-K.

PaboTta ¢ npeobpasoBaTenem OCyLLECTBMASETCA C NOMOLLLIO KHOMOK npubopa Tuna
MC-K, BC-K, npu aTom Ha Tabno npnbopa BbIBOOUTCA COOTBETCTBYOLLAst UHDOPMaLUS.
Mpu paboTe pasnunyaeTcs KpPaTKOBPEMEHHOE (ANMUTENbHOCTEI MeHee 1 ceKyHabl) U
ANUTENbHOE HaXaTnue KHOMOK.

B paboyem pexume npu NpocMoTpe napameTpoB Nepexof OT OAHOro napameTpa K
OpYromy OCYLLECTBNSAETCA KpPaTKOBPEMEHHbIM HaxaTueM npaBow KHomku npubopa Tuna
MC-K, BC-K, a nepexog K npocMmoOTpy napameTpoB creaywuwero npeobpasoBaTens
OCYLLECTBNSETCS ANUTENbHBLIM MU KPATKOBPEMEHHBIM HaXXaTUEM FTEBOW KHOMKM.

MpeobpazoBaTens Takke nogaepxuBaeT paboTy C MeHH 4vepes3 npubopbl Tuna
MC-K, BC-K.

MepemelleHne No NyHKTaM MEHIO OCYLLIECTBMSETCA cneayowemM obpasom:

TekyLwmMn NyHKT MeHo oTobpaxaeTtca Ha Tabno npubopa tuna MC-K, BC-K. MNepe-
X0p, K criegyloLwemy unm npeabiayemy nyHKTy MEHI0 OCYLLECTBNAETCH KPaTKOBPEMEHHBIM
HaXxaTMeM MpaBoOW UIN JIEBOW KHOMKU COOTBETCTBEHHO. BbiGOp Tekyllero nyHKTa MeHo
(Bx04) ocyLecTBNAETCA ANUTENBHBIM HaXXaTUeM MPaBoW KHOMKU.

BbICTPBIA BbIXOA4, M3 MEHIO, TEKYLLEro MyHKTa MeHio 6e3 coxpaHeHusi U3MeHeHWi
OCYLLECTBNSIETCS OAHOBPEMEHHBIM HaXXaTUeM NEBOW U NPaBOW KHOMOK.

Bbixoa 13 MeHI0, TEKYLLErO NyHKTA MEHIO OCYLLECTBINSAETCS CreayroLmm obpasom:

KpaTkoBpeMeHHbIMW HaXaTUSIMWN Ha NPaBYo KHOMKY HEOOXOAMMO NEepenTH K MYHKTY,
noanyHkTy End. Ecnu B paHee BbIGpaHHbIX NOAMNYHKTaxX MEeHI Obinv Npoun3BeaeHbl Kakue-
nmMbo WM3MEHeHWUsi, TO MpW KPaTKOBPEMEHHOM HaxKaTuM Ha MpaBylo KHOMKy Ha Tabno
oTobpasutca 3anpoc — SAV? (coxpaHuTb?). OnuTenbHoe HaxaTue Ha MpaByk KHOMKY
OCYLLECTBNSET BbIXO[ C COXPAaHEHMEM M3MEHEHMWI, NpY 3TOM Ha Tabno nocnegoBaTenbHO
oTobpasaTca coobuieHns — YES, SAVE (ga, coxpaHeHo). KpaTkoBpeMeHHoe HaxaTtue unm
OTCYTCTBME HaxaTusl Ha MpaByl KHOMKY OCYLLeCTBNAET Bbixog 6e3 coxpaHeHus
M3MEHEHUN, NpY 3TOM Ha Tabno oTobpasnTcsa coobLyeHre — No (CoxpaHeHust He ObIno).
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HabGop agpeca n ApyrMx 4MCroBbIX NapamMeTpOB OCYLLECTBMSIETCS CreayroLum
obpasom:

Mpu Habope YncnoBoro napamMeTpa, TEKYLLIMIA BBOAMMbIV paspsag muraet. [Nepexon
K BBOZY APYroro paspsaa, CTapLuero unv MnafLero, ocyLecTBnseTcs KpaTKOBPEMEHHbIM
HaxaTuem IeBOW WM MpaBoW KHOMKM COOTBETCTBEHHO. [pu BBOAE OPOOHBIX YMCMOBBIX
3HaYEeHU KpaTKOBPEMEHHOE HaKaTue NEeBOW KHOMKM MpU MUrarLlem KpanHem cTapluem
paspsiie OCyLLecTBNsAeT nepexod K BBOAY MOMOXEHUs pasgenurtens uenon u apobHown
YacTen — TOYKM, MPU 3TOM TOYKA HAYMHaEeT MUraThb.

OnutenbHoe HaxaTue neBOW MMM NPaBOW KHOMKW OCYLLECTBRSET WU3MEHeHue
3HayeHus paspsga B OOnbLUyld WM MEHbLUYID CTOPOHY COOTBETCTBEHHO, a Takke
M3MEHSAET MONoXeHne pasfaenutens uenon n apobHon yacTen. Beog oTpuuaTenbHbIX
yncen ocyllecTBnseTcs BbIBOPOM 3HaKa «-» B KpalHEM CTapLUeM paspsze.

Beog HabpaHHOrO 4MCNOBOro 3HAYEHUs] OCYLLECTBISAETCA KpaTKOBPEMEHHbLIM
HaxaTnem NpaBOW KHOMKM NpU MUratoLLeM KparHeM Mriajliem paspsge.

Bbibop napameTpa nyHKTa MEHI0 OCYLLIECTBNSETCA crneayoLlmm obpasom:

TekyLiee 3HayeHne Bbibupaemoro napameTpa otobpakaeTca Ha Tabrno muraHvem.
MponucTeiBaHMe 3Ha4YeHW MapaMeTpoB B OAHY MMM APYryl0 CTOPOHY OCYLLEeCTBMASEeTCS
ANUTENbHBIM HaXXaTneM Ha NeBYI0 UK NpaByto KHOMNKy. Beibop (BBOA) TekyLero 3HayeHus
napameTpa OCYLLECTBSIETCS KpaTKOBPEMEHHBLIM HaXKaTUEM Ha MPaBYyH KHOMKY.

0.2 TMpocmoTtp napameTpoB

MapameTpbl nNpeobpasoBaTtensi, KOTOpble MOXHO BbIBECTU Ha OTobOpaxeHue B
pexume naMepeHuin, npueeaeHsl B Tabnuue 0.1.

Tabnuua 0.1
O6o3Haue-
e HanmeHoBaHue MpumeyvaHue
h YpoBEHb KUAKOCTH, M PaccTosiHne OT HUXXHEN CTEHKM (gHa)
pe3epByapa 40 MOBEPXHOCTU XWAKOCTH
TemnepaTypa XWUOKOCTN UIW XXUOKON
t TeMnepaTypa KUakocTh, °C dasbl CYT, onpegensiemasi nokasaHuamun

[aTYMKOB TeMnepaTypbl, PacrnonoXeH-
HbIX HWXKE YPOBHSI XMOKOCTH

MpoueHTHOE 3anonHeHne obbéMa |OTHOLWEHNe 06BbEMA XKNAKOCTU K OOBEMY

0,
& pesepsyapa, % pesepByapa, BblpaXXeHHoe B NpoLeHTax

O6BEM XMOKOCTU, COOTBETCTBYHOLLMNA

O6béM xnakocTut, M°
N3MEPEHHOMY YPOBHIO

G Macca npogykta, T Macca xuagkoctn

MnoTHoCTb XNOKOCTU UMK NNOTHOCTb

r MnoTHoCTb, rlcm® M
' xupgkon cpasel CYT

TemnepaTypa, onpegensiemasi nokasa-
TemnepaTypa naposon asbl, °C  |HUSIMM A4aTYMKOB TemnepaTypbl, pacno-
NOXEHHbIX BbILLE YPOBHS XUAKOCTU.

G~ Macca naposoii pasbl, T Maccbl xunakon 1 naposon gassi CYT,
. onpepensieMble No KOMMNOHEHTHOMY CO-
G_ Macca xupkor pasbl, T CTaBy ¥ Temnepatypam ga3
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0.3 MeHio 6bicTporo gocTtyna

CTpyKTypa MeHIo GbICTPOro AocTyna npvBeaeHa Ha pucyHke [.1.

Bxoa B MeHro 6bicTporo goctyna (USEr)

MeHio ycTaHoBOK
nonb3oBaTens

MpocmoTp NapameTpos
B PEXVME yOepKaHus

Bbixop B pabouni pexum

PucyHok 1.1

Bxog B MeHw GbicTporo gocTyna ocyliecTBhnsieTcsa npyv NpocMoTpe napameTpoB
ONuTenbHbIM  HaXxaTMeM Ha MpaByld KHOMKY MOKasblBAWUX W CUFHaANMU3UPYoLWmnX
npubopoe Tvna MC-K, BC-K. Npu aTom Ha Tabno otobpasnTtcs o603HauyeHne meHo USEr u
nepBbIA NYHKT MeHio SEt.u.

MyHKT MeH SEt.u cogepXuUT MeHI0 YCTaHOBOK Mofb3oBaTens, T.e. COAEPXUT
noAanyHKTbl, COOTBETCTBYKOLUME BBOAMMbBIM WUCXOOHBIM [AaHHBIM UMM U3MepsieMbIM
napametpam. NyHKT MeHo SEt.u no3sonsieT npy NPOCMOTPE B peXnMe U3MEPEHUN UNn B
pexume aMynsauMmM Npou3BeCTU ONepaTUBHOE M3MEHEHME COAEPXKALLUUXCSA B AAaHHOM MEHI0
MCXOOHbIX AaHHbIX, NapamMeTpoB.

OTtobpaxaemblli cocTaB nyHkTa SEt.u 3aBUCUT OT BbiGpaHHOro crnocoba pacyeTta
NMOTHOCTU 1 BbIGPAHHOIO pexnma paboTbl: U3MEepEHNE UNN IMYTSLUS.

MoanyHKTbl, COOTBETCTBYOLME M3MepPAeMbIM napameTpam: h, nt°, otobpaxatoTca
TONMbKO B pexume amynsaumu. B nognyHkTe nt® MOXHO 3agaTtb 3HAYEHWUs1 TemnepaTyp Ans
KaXgoro gaTtyvka temneparypbl.

[MoanyHKTbl, COOTBETCTBYIOLUME MWCXOAHLIM [AaHHbIM ANd  pacdeTa MnoTHOCTU
npou3sonbHon xugkoctn (cm. 1.5.6): Lo, to, ro, oTobpaxatTcsi, ecnM YCTaHOBIEHO
3Ha4YeHne MaccoBOM JONU NponaHa Pr paBHOe Hyrto.

MoanyHKT, COOTBETCTBYHOLLMI MaccoBon aone 6ytaHa Pb ans pacyeta nnotHoctu
CYI no komnoHeHTHOMY cocTaBy (cM. 1.5.6), otobOpaxaeTcsi, ecrivm yCTaHOBIEHO 3HA4YeHue
MacCOBOW Aonuv nponaHa Pr otnvyHoe oT Hyns.

MyHKT meHo GbicTporo goctyna HOLD nosBonsieT onepaTtMBHO MPOCMOTPETb B
pexume yaoepXaHusi 3HauYeHUs BCeX U3MepsieMblX, BblYMCNSEMbIX MapamMeTpos,
COOTBETCTBYIOLLNX NOCAEAHEMY U3MEPEHUIO.

Mpumeuanue - MoanyHkTel t, G_, G nyHkta HOLD oToBpaxaloTcs TonbKo npu
BblIGope cnocoba pacyeta nnoTHocT CYI No KOMNOHEHTHOMY COCTaBy.

MoMMMO MOANYHKTOB, COOTBETCTBYHLUMX MapaMeTpaMm, MPeACTaBlEHHbIM B
Tabnuue 0.1, nyHkt HOLD cogepXxuT nNoanyHKT Nnt°, B KOTOPOM MOXHO OMepaTuBHO
NPOCMOTPETb 3HAYEHUs TemnepaTtyp, M3MEPEHHble KaXAbIM OAaTYMKOM TeMmnepatypbl
npeobpasoBaTensi.

0.4 MeHI0 HacTpoMKu npeobpasoBartens

Uepes MeHIO HACTPOMKM OCYLLECTBMSETCH HacTpolika npeobpasoBarernsi.
HacTpoiika npeobpasoBaTtenst NPOBOAUTCA Ha NPeanpUSTUU-U3rOTOBUTENE B MOSTHOM
o6béMe B COOTBETCTBMW C [aHHbIMKU 3akasa. HeoBXxoguMoCTb MNepeHacTpPOiiKu
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npeobpasoBaTens npu aKCniyataunum MoXeT BO3HUKHYTb, €Cnv AaHHble 3akasa He Obliu
npegoctaeneHbl B MOMHOM  06bEéMe WM OKasanucb  HECOOTBETCTBYHOLLMMU
OeiCTBUTENBHOCTMU.

CTpyKTypa MeHI0 HacTpolku npeobpasoBaTtens npusegeHa Ha pucyHke [.2.

Bxop B pexum HacTpoiiku (SEt)

BBsopg agpeca

Bbixoa B pabouunii pexum
npeobpasosatens

npocMoTpa napamMeTpoB Cnoco6 rpapyrposkn
ovALH tAbL Hov.ELH hEIGH End WD

OCHOBHble HacTpa-
nBaemMble napameTpbl

MapameTpbl pacyeTta
NAOTHOCTH

[MNoporoBble 3HaYeHus

napameTpoB | LEv. H 1 H 2'"—H 3'"—H 4 H 5'"_H 6. H7 - 8'"_H End l:)
SUilzY 5P [erfoe oo ]

McTepesancel

McTepesncbinoporosbix
3Ha4eHuUi napamMeTpoB

”°Ka3a$g3rfleagg;"}}<§3 [ HiecHzcHs cHacHs cHe cH7.CHs C HEnd

Moanuun gatymkos s
e o [t Htht {2nt {3ht ant {she H 6.ht H 7.ht H 8.ht |-| End P
Cnucok oToGpakaeMbix
napameTpoB
MapameTpsbl
HaCTPOWiKM CBA3M N0
nHTepdericy RS-485
YnpasneHue
[0CTyrnom

Kanu6poeka

S oneree (o} & H AT H Pn H 51 {2 Hend |2

End

Bbixoa B pabouunii pexum

MpumeyaHuns

1 MyHkT MeHo GiS2 oTobpaxaeTcs Mpu yCTaHOBKE BCEX IMCTEPE3NCOB B MYHKTE
GiSt paBHbIMY HYFIHO.

2 MyHKT MeHo PSd. u noanyHkT P1 oTobpaxatoTca Tonbko npu paboTe ¢ ypoBHEM
JocTtyna agMuHUCTpaTop.

3 MyHkT meHo SAdA oToGpakaeTcs Tonbko ANns BapuaHTa ucnonHeHusa Modbus.

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

PucyHok [1.2

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

Bxoa B MEHI0O HACTpOWKM OCYLLECTBMSETCS U3 pexuma npocMoTpa napameTpoB
O[HOBPEMEHHbIM HaxaTuem Ha 06e kHomku. Mpu aTom Ha npubope oTobpasnTca Haanuch
SEt (HacTporika). 3aTem B TeyeHue 5 cekyHA HeoOXOAMMO KPaTKOBPEMEHHO HaXaTb Ha
npaByto KHOMKY, MOCIe Yero nosiBUTCH UHAMKaLUS 3anpoca agpeca yctponcraa: A XXX.

Hanee B cootBetcTBUM ¢ [.1 Heobxogumo HabpaTb agpec HacTpaMBaemoro
npeobpasoBaTens (ykasaH B nacnopte). [locne BBoga agpeca Ha npubope otobpasutca
TMn yctponctea — SEnS (ceHcop) 1 nepBbI NYHKT MeHio — SEE.
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Ta6bnuua .2

MyHKT MoanyHKT (napameTp)
O6o- 0O6o- HaumeHoBaHue, MpumeuaHue
3Ha- | HaumeHoBaHue | 3Have-
eAuHMLa U3MepeHus
YyeHue Hue
SEE Mepexop k - - OcyulectenseTcs B
npPoCMoTpy cooTtBeTcTBUM ¢ 1.5
napameTpoB
SEtt OcHoBHbIE h_ HwxHASA KOHTpOnbHas, YcTaHaBnvBarTCs nNpu
HacTpavBaemble KanmbpoBoYHasa Touka N3roToBNeHUN
napameTpbl YPOBHS, M npeobpasoBaTtens
h™ BepxHsas koHTponbHas,
KanmbpoBoyHas Touka
YPOBHS, M
dl "my6uHa norpyxeHus YcraHaBnvBaeTcs B
nonnaeka YpPOBHsi, M cooTBeTcTBMM C [1.6,
npunoxexHmem I
do OTcTyn oT AHa YcTaHaBnvBaeTcs npu
pesepByapa, M ycTaHoBke npeobpasoBaTe-
nsa B cooTBeTcTBUM C [1.6
Gr Cnocob pacyeTa YcTraHaBnmBaeTcs B
o06bEMa XKUOKOCTH cooTBeTcTBUK C [1.6
H BeicoTa (anameTp) YcTtaHaBnvBealoTcs B
pesepByapa, M cooTBeTcTBUM C [1.6 no
U O6bLéM pesepeyapa, M° AaHHbIM Ha pesepByap
d7 Mopor o6HyneHus YcTaHaBnvBaloTCH B
nokasaHui ypoBHS, M cooTBeTcTBUM C [1.6
dt MocTosAHHas BpeMeHu
AeMndmpoBaHus, ¢
dEnS MapameTpsbl Lo KoadbdmumeHT YcTaHaBnuBaoTCH B
pac4yeTa 00BEMHOro pacLumMpeHus, cooTtBeTcTBUM ¢ 1.7
NIOTHOCTU x10° 1/°C
ro VicxogHasi NNoTHOCTb,
r/cm®
to TemnepaTypa,
COOTBETCTBYIOLLAsNA
MCXO4HOM NnoTHOCTN,°C
LEv Moporosble 1...8 Cnncok NoporosbIx YcTaHaBnuBarTCs B
3HaveHuns 3HaYeHU napameTpoB cooTeBeTcTBuM ¢ [1.8
napameTpoB cpenpl
GiSt licTepeswnchl Gh licTepesanc ypoBHS
XMOKOCTU, M
Gt° MmcTepesunc cpeaHemn
Temnepatypsl, °C
G% |ncTepesnc NpoLeHTHOro
3anonHeHus 06bEma
pesepByapa, %
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MpogomxeHve Tabnuubl 0.2

MyHKT MoanyHKT (napameTp)
O6o- O6o- HaumeHoBaHwue, MpumeuaHue
3Ha- | HaumeHoBaHue | 3Hauve-
eAuHMLa U3MepeHus
YeHue Hue
GiSt 'ctepesncbl GU rucTepeanc o6béma, M° YcTraHaBnmBaoTCH B
GG MMcTepesanc mMacchl, T cooTseTcTBuM ¢ [1.8
'McTepesnc nnoTHoOCTH,
Gr
r/cm?®
GU1 NicTepesnc o6béma . He ncnoneaytoTtcs
OCHOBHOrO NMpoayKTa, M
Gh2 licTepesnc ypoBHSA
pasgena cpef, M
GP licTepesnc gaBneHns
ctepesnc YcTraHaBnmBaoTCH B
Gt~ | TemnepaTypbl NapoBON cooTtBeTcTBUM ¢ [1.8
daskbl, °C
- 'cTepesnc macchl
GG o
naposou gasbl CYT, 1
'cTepesnc macchl
GG z
- xugkom dasel CYI, T
GiS2 'vcTepesncel 1.G ... | Cnucok ructepesncos K
NOpPOroBbIX 8.G NoporoBbIM 3HAYEHUAM
3Ha4YeHuwn napameTpos
nte MokasaHus 1°C...8° Cnucok Temnepatyp, MpocmoTp Temnepatypbl
[aT4yMKoB fo N3MEepPEHHbIX AaTymKamu Ka)xgoro gartyvka B
Temneparypbl Temneparypsl, °C cootBetcTBuK ¢ 1.9
hte Moanuun 1nT Cnucok BbICOT YCTAHOBKM | YCTaHaBnMBaOTCA Npu
[aTyYnKOB 8 hT | AATUMKOB TemMnepaTypbl, N3roTOBMNEHUU
Temneparypsbl M npeobpasosartens
rEAd Cnimcok 1h Cnncok napameTpoB, YcTaHaBnuBawTCs B
oTobpaxaeMbix 12 G oTobpakaeMbix cooTtBeTcTBUM ¢ [1.10
napameTpoB - npv NpocmMoTpe
SAdA MapameTpsbl 'S CkopocTb nepegaun YcTaHaBnuBaoTCH B
HaCTPOWKN CBA3N OaHHbIX cooTtBeTcTBUM € .11
no uHTepgency Pexum koHTpons
RS-485 rP YETHOCTU U KONMYECTBO
CTONOBbIX BUT
Sp MepekntoyaTens
NPOTOKOSIOB
AA Appec B cetn Modbus
PSd. YnpasneHue P1 |Maponb agMuHucTpatopa YcTaHaBnuBaeTcH B
JOCTYMnoMm cooTBeTcTBUM c [1.16
CAL. Kann6poska CXXX | KomaHngbl ynpaeneHus |BBog komaHa ynpasneHus B
(kannbposku) cooTtBeTcTBUM € [1.12
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MpogomxeHve Tabnuubl 0.2

MyHKT MoanyHKT (napameTp)
O6o- O6o- HaumeHoBaHwue, MpumeuaHue
3Ha- | HaumeHoBaHue | 3Hauve-
eAvHULa N3MepeHust
YyeHue Hue
inFo | MHdopmaums 06 Er Kopg owwmnbkun lMpocmoTp ocyLlecTBnsieTcs
yCTpONCTBE npeobpasoBaTens B cooTBeTcTBUM ¢ [1.13
Ad |Anpec npeoGpasoBaTens YcTaHaBnvBaeTcs B
cooTtBetcTBun ¢ [1.13
Pn Bepcus nporpammbl YcTaHaBnvsatoTcs npu
KOHTponnepa N3roToBNEHUN
S1 Crapuwue 4 paspsaga npeobpasoBaTens
3aBO/ICKOro HoMepa
S2 Mnaglwwme 4 paspsga
3aBOACKOro Homepa
MpumeyvaHus

1 TMyHKT MeHio GiS2 oTobpaxkaeTcs Mpu YyCTaHOBKE BCEX TMCTEPE3NCOB B MyHKTE
GiSt paBHbIMU HyrIH0.

2 MNyHKT MeHo PSd. n noanyHkT P1 oTobpaxatoTca Tonbko npu paboTe ¢ ypoBHEM
Aoctyna agMuUHMCTpaTop.

3 lMyHkT meHo SAdA oTobpaxaeTcst TONbKO ANgA BapmaHTa ncnonHennss Modbus.

0.5 BbIcTpbIit Nnepexon K NPOCMOTPY NapameTpoB NpeobpasoBaTtens

MyHkt SEE (npocMoTp) MeHi HacTponkum obecneymBaeT ObICTpbIN Mepexon K
NpocMOTpy NapamMeTpoB npeobpasosaTtens.

Mpy 6G0onblWOM KONMMYECTBE MNOAKMYEHHbIX YCTPOMCTB BbIOOP (MpoNuUCTbIBaHME)
agpeca npeobpasoBatend B COOTBeTCTBMM C [.1 MOXeT 3aHATb AOCTaTOMHO MHOrO
BpEMEHM, K TOMY e npeobpasoBaTens MoxeT He ObiTb B HacTpamBaemom B MC-K, BC-K
CMMCKe YCTPOWCTB, MOCTaBMEHHbIX Ha MPOCMOTP. B 3Tnx cnyyasx BO3MOXEH ObICTPbIN
nepexod K MNpPOCMOTPY napamMeTpoB npeobpasoBaTtens, KOTOPbIA OCYLIEeCTBNsSeTcs
cnegyoLmm obpasom:

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

— Bbibpate B cooTtBetctBUM ¢ [.1 nyHkT meHio SEE. lMpu atom MC-K, BC-K
nepengeTt B paboynin pexum npocMoTpa napameTpoB npeobpasosaTtensi, ¢ HabpaHHbIM
appecom.

0.6 HacTponka oCHOBHbIX NapaMeTpoOB nNpeobpa3soBaTens

MyHkT SEtt MeHw HacTpoviku obecneumBaeT HACTPOMKYy OCHOBHbLIX NMapameTpoB
npeobpasoBaTens. KaxxgomMy napameTpy COOTBETCTBYET NOAMYHKT MEHHO.

Mapametpbl h_, h™ (cm. Tabnuuy [.2) ycTaHaBnuBalTcs Ha NpeanpusaTUmn-
M3roTOBUTENE M UCMONB3YHTCA NPY HACTPOKKe (OCTMPOBKE) NpeobpasoBaTens B COOTBET-
CTBUM C NpunoxeHnem XK.

MpeobpaszoBaTenb OCYLLECTBMASET U3MEPEHME OT HWXKHEW TOPLEBOW MOBEPXHOCTU
HanpaeBnAwLWEn 40 HUXKHEN TOPLIEBOM NOBEPXHOCTM nonnaeka. [puBeaeHne namepeHun K
peanbHbIM  YCMOBUAM  3KCMMyaTauuM OCYLLECTBMSETCA C  MOMOLLBbI  MOAMYHKTOB,
COOTBETCTBYHOLMX NapameTpam dO, d1.
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MapameTp dO yunTbIBaAET OTCTYN OT AHA pe3epByapa. ATO pacCcTosiHMe B MeTpax oT
[OHa pe3epByapa A0 HWKHEWN TOPLEBOIN NOBEPXHOCTM HanpaenstoLwen (CM. pucyHok 1).

Mpumevanne — [JHOM pesepByapa MOXeT ObiTb MPUHAT YCIOBHLIN YPOBEHb,
COOTBETCTBYIOLLNIA HYNIEBOMY OOBEMY.

BenuunHa otcTyna MoxeT OblTb KakK MOMOXWUTENMbHOW, KOraa BbllLeyKa3aHHble
NMOBEPXHOCTU HAXOO4ATCA Bblle [Ha pe3epByapa, Tak W OTpuuaTenbHOW, Korga
BblLLIEyKa3aHHble MOBEPXHOCTN HAXOAATCH HWXe OHa pesepByapa.

Mpu BbiNycke npeobpasoBaTenss C NPOM3BOACTBA BeNMYMHA OTCTyna OT [AHa
pesepByapa Nno yMonyaHuio yctaHaBnmeaeTcsa paBHow Hynto. OTCTyn oT AHa pe3epByapa B
YCroBUsIX aKcnnyaTaummn onpeaensaeTcsa npy yctaHoBke npeobpasosartens.

Mapametp d1 yuuTbiBaeT rnybuHy MOrpyXeHWs nonnaska YypoBHA. [nybuHa
NOrpy>xeHusi Nonnaeka yCTaHaBMMBAETCH B 3aBNCMMOCTW OT TUMa KOHTPONUPYEMON Cpeapl
(NNOTHOCTM  XKMOKOCTM) B COOTBETCTBMM C npunoxennem [ wnu  onpefgensetcs
3KcnepuMeHTanbHo. My6uHa norpyxeHnst BBOAUTCS B MeTpax (M).

OnpepenexHne napaMmeTpoB pe3epByapa OCYLLECTBMASETCA C NOMOLLbIO NOANYHKTOB:
Gr, H, U.

C nomoubto nognyHkTa Gr ocyuiecTsnseTcs Bolbop cnocoba pacyeta obbéma:

ovaL — no dopmyne Ans ropusoHTanbHOro LUNMHAPUYECKOTO pesepByapa C
NAOCKUMW AHULLAMU;

tAbL — no rpagyvpoBo4yHoi Tabnuue pesepsyapa;

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

hEiG — no chopmyrne ans BepTuKanbHOro pesepsyapa.

Mpumeyanve - [pagympoBoyHast Tabnuua pe3epByapa pacCUMTbiBAeTCss MU
BBOAMTCS B NamMATb NpeobpasoBaTtens ¢ UCnosnb3oBaHneM nporpaMmmel «IpagynpoBkay.
Mognynkt H cooTBeTCcTBYeT napameTpy — BbicOTa pesepByapa. [Ona

rOPU3OHTamNbHbIX UWNMHOPUYECKUX pe3epByapOB BbICOTA COOTBETCTBYET AMaMeTpy
pesepByapa. BeicoTa BBOANTCA NO AaHHLIM Ha pe3epByap B MeTpax (M).

MopnyHkT U cooTBETCTBYET NapameTpy — 06bEM pe3epByapa. O6bEM BBOAMTCS MO
[aHHBIM Ha pe3epByap B MeTpax B Ky6e (M°).

MpumeyvaHuns

1 BbicoTa COOTBETCTBYET YPOBHIO, MPU KOTOPOM O6BHEM KOHTPONMPYEMOW >KUOKOCTU
paBeH 06bEMY pe3epByapa.

2 lpu onpegeneHnn obbEMa XMAKOCTM NO rpagympoOBOYHON Tabnuue BbICOTa U
06bEM pe3epByapa aBTOMaTUYECKN YCTaHABMMBAKTCA B COOTBETCTBUN C rPafyMpOBOYHON
Tabnuuen.

M3-3a Hanuuma y npeobpasoBaTensi HWXHEN HeU3MepsieMol 30Hbl MNpU  €ero
aKcnnyatauum MOXeT BO3HUMKHYTb HeoOXoAMMOCTb OOHYNeHWs noKa3aHui YpPOBHSA W
COOTBETCTBEHHO €ro MNpoM3BOAHbLIX: O0OBbEMA, Macchbl MPU YMEHbLLUEHUN YPOBHS HUXE
NOPOroBOro 3HaYeHUs. [ns aToro npeaycmoTpeH MOAMNYHKT MEHI0, COOTBETCTBYIOLUIA
napameTtpy d7 (nopor obHyneHus ypoBHS xugkocTtn). MNpy 3ToM nokasaHusi ypoBHs 6yayT
OBHYNATBCA MPU MOHWKEHWN HWDKE 3a4aHHOro rnopora, a MepekritoyeHne C HyneBoro Ha
HeHyrneBoe noka3aHue 6yaeT NPoMCXoanTb NPY NPEBbILLEHMN YPOBHEM 3a[4aHHOro Nopora.

MopnyHKT dt Mcnonb3yeTcs Anst YCTAaHOBKU MOCTOSIHHON BpeMeEHU AeMMNUPOBaHMS.
Mpu BbiNycke M3 npousBoacTBa NpeobpasoBaTernls HACTPOEH C OTKIOYEHHOW (OYHKUMEN
aemndupoBaHns (ycpegHeHus) NokasaHuin M3MepeHui, Npu 3TOM NOCTOsIHHAs BpeMeHU
gemndupoBaHns dt yctaHaBnuBaeTcss paBHou 0. [Ona  BkAYeHUs  PYHKUMK
aemnduvpoBaHnsa (ycpeoHeHWs!) MnokasaHun M3MepeHun HeobxoaMMO BBECTU 3HayeHue
NOCTOSIHHOW BpemeHu aemndmpoBaHms dt B guanasoHe ot 0,25 go 32 c.

OcHoBHble MapameTpbl MOXHO MpOcCMaTpuBaTb UMW U3MEHATb B COOTBETCTBUU C
0.1, 0.4 cneagytowmum obpasom:
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— BonTtn B MEHIO HAacCTPOMKK.

— BbiGpaTtb nyHKT MeHto SEtt.

— MepenTn K NOOMYHKTY MEHI0, COOTBETCTBYIOLWEMY TpebyeMomy napameTpy, npwu
3TOM 0TOGPa3nTCs TekyLlee 3HaYeHne napameTpa.

— [ina n3ameHeHnsa napameTpa BONTM B NOAMNYHKT MeHI0 1 HabpaTk (BbibpaTb) HOBOE
3HaveHne napameTpa.

— Mepewitn k nognyHKTy End 1 BBINTU C COXpaHEHUEM U3MEHEHWI.

MpumeyaHue — MameHeHne napameTpoB BO3MOXHO TONbKO Mpu nepexoae k paboTe
C YypoBHEM [A0OCTyrna agMUHUCTPAToOp W  OTKMOYEHHOW ONOKMpPOBKE  U3MEHEHWUW
HacTpoeyHbIx napameTpos (cm. .16, [0.17).

0.7 HacTtpowka napameTpoB pacyeTa NNOTHOCTU

MNMpeobpaszosaTtens obecneyvBaeT ABa cnocoba pacyeTa NIOTHOCTY.

Beibop cnocoba pacyeta onpepensetcs 3HadeHvem napametpa Pr (maccosas
Aons nponaHa) MeHto 6eicTporo goctyna (cMm. [.3).

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

Mpy 3Ha4YeHWn Pr paBHOM HyMIO pacyeT MIAOTHOCTU OCYLLECTBNSAETCA MO MCXOAHBIM
AaHHBIM: UCXOOHOW NNOTHOCTM ro, TemnepaType (O, COOTBETCTBYIOLLEN WCXOOHOW
NAOTHOCTU, U KO3 PNLMEHTY OOGBEMHOIO pacLUMPEHNs XMAKOCTK Lo.

MNOTHOCTL BBOAMTCS B rPpaMMax Ha CaHTUMETp B kyGe (r/cm’), TemnepaTypa — B
rpagycax Lenbcusa (°C), koacpduumeHT 06 bEMHOIO pacluMpeHmns — B ThICAYHbIX JOMNSX Ha
rpaayc Lienbcus (x10° 1/°C).

MyHkT meHo dENS gybnupyeT meHio BbICTpOro AOCTyna W COAEPXUT NOANYHKTbI,
COOTBETCTBYIOLLUME UCXOAHBLIM AaHHBLIM: ro, to, Lo.

Mpumeyanne - Tllpu 3HaveHun  Pr oTAmMyHOM OT Hyna nyHKT dENS He
oTobpaxaeTtcs.

MapameTpbl pacyeTa MMAOTHOCTM MOXHO NPOCMaTpvMBaTb WM U3MEHHATb B
cootBetcTeum ¢ [.1, 0.3, 1.4 cneayowmm obpasom:

— BowiTn B MEHIO HACTPOVKM UNn MeHto BbICTporo gocrtyna.

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

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

— [Ing nameHeHns napameTpa BONTM B NOAMYHKT MEHIO 1 HabpaTb HOBOE 3HaYeHue
napametpa.

— Mepewvitn kK nognyHKTY ENd 1 BBINTW C COXpaHEeHNEM M3MEHEHWI.

MNMprumevaHue — ameHeHe napameTpoB BO3MOXHO TOMbKO Npu nepexoe K pabote
C YpOBHEM AOCTyna agMMHUCTPATOP W  OTKMOYEHHOW OroKkMpoBKe U3MEHEeHWUI
HacTpoeyHbIx napameTpos (cMm. .16, 0.17).

0.8 HacTponka noporoBbix 3Ha4eHUM NapamMeTpoB, rMMCTepPe3NCcoB

B nyHkTe meHw LEv. ycTaHaBnvBaloTCsl MOPOroBble 3HA4YeHUsA napameTpoB. Ha
OCHOBE  HaCTPOEHHbIX MOPOroBbIX  3HayeHun  dopmupyetca  GaWT  COCTOSHMSA
npeobpasoBaTens, a WMMEHHO MpU OOCTWXKEHUMU MapameTpoM 3aJaHHOro MOPOroBOro
3HaYeHNs yCTaHaBNMBAETCS COOTBETCTBYHOLLEE COObITME B BaliTe COCTOSIHUSA.

BaiT coctosiHus nepepaetcsa npeobpasoBaTenem B NUHWIO CBA3W, MPUHMMAETCS U
aHanuanpyeTcs  OpYyruMuM yCTpOWCTBaMu: Griokamy KOMMyTauuu, NUTAHWUS-KOMMYTaLuum
tuna BK, BI1K, cBeToBbIMK, 3BYKOBbIMU cuUrHanusaTopamu tuna BC, MHOrokaHanbHbIMK
curHanuadatopamu  Tmna MC-K, BC-K, kotopble no @akTy BO3HUKHOBEHUS Wnun
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cyllecTBoBaHUsi (yCTaHOBKWM) cOObITUIA, B COOTBETCTBMM C COOCTBEHHLIMW HACTPOMKaMu
OCYLLECTBAAIOT KOMMYTaUMO Lenen WCMONHUTENbHbIX YCTPOWCTB, BKIOYEHWE UMK
BbIKIIOYEHVE CBETOBOW U/MNW 3BYKOBOW CUMrHanm3aumm.

MNpeobpasosatens obecneuynBaeT HACTPOMKY A0 BOCbMW MOPOrOBbIX 3HAYEHWUM
napameTpoB (CobbiTuin). [na Kagoro NoporoBoro 3HayeHWs MOryT ObiTb HACTPOEHbI:
KOHTPOMMpYeMbI nNapameTp, ANsS KOTOPOro 3ajaeTcs Mopor, BenuyMHa rfopora wu
HanpasneHue cpabaTtbiBaHus.

B 3aBucumocTu oT HanpaeneHus cpabaTbiBaHWs, NOPOroBOE 3Ha4YeHUe napameTpa
MOXeT ObITb HMXHUM MOPOrom, u cpabaTtbiBaHue (ycTaHoBKa cobbiTws) npousongeTt npu
NMOHWXEHUW 3HAYEHUS NapamMeTpa HuxXe NoporoBoro, My NOPOroBoe 3HayYeHne napameTpa
MOXeT BbITb BEPXHM NOPOrom, 1 cpabaTtbiBaHWe NPoM3onaeT Npy NPeBbILLEHNN 3HaYeHNs
napameTpa BbllLe NMOPOroBoro.

[na HacTpoWkun, NpoCMOTPa NOPOroBbIX 3HAYEHU HeobXOAMMO B COOTBETCTBUM C
O.1, 0.4:

— BolTn B MeHI0 HacTpolkn npeobpa3oBaTtens.

— lNMponucTaTb 1 BbIGpaTh NYHKT MeHIo Lev. (yposeHb-nopor). [Npu atom Ha Tabno
0TOOpa3saTCs TeKyllMe HacTOMKM MepBOro NMoporoBoro 3HaveHus (oTobpaxaeTcsi HoOMep,
napameTp, HanpaBsrneHue cpabaTbiBaHWs, BENMYMHA).

Mpumeyanne - Ecnu BmecTo napameTtpa oTobpaxaetrca «--» (OBa Tupe), TO
NnoporoBoe 3HavyeHve He 3afaHo.

— KpaTkoBpemeHHbIM HaxaTuem MpaBon (NeBOW, MpU HeoBXOAMMOCTU) KHOMKM
BbIOpaTh HOMep Tpebyemoro noporoBoro 3HadeHus. [Npn aTom Ha Tabno otobpasarca ero
TeKyLLe HaCTPOWKN.

— [Ona n3mMeHeHWs ONUTENbHbIM HaxaTWeM Ha NpaBylo KHOMKY BOWNTU B PEXWUM
HacCTpOWKW, Npu 3TOM 3aMuraeT obo3HayYeHVe TeKyLlero napameTpa, Ans KOTOporo 3afaH
nopor (o6o3Ha4eHre NapamMmeTpoB B COOTBETCTBUN ¢ Tabnuuen [.1).

— [OnutenbHbIM HaxaTvem Ha npasylo (neByl, nNpu HeoOXOAMMOCTU) KHOMKY
yCTaHOBUTb 0603HaveHWe napameTpa, AnA KOToporo TpebyeTca 3agaTb MOPOr UMM «--»
(aBa Tvpe), ecnv NOPOroBoe 3Ha4yeHne ¢ TeKYLLMM HOMEPOM MCMonb30BaTbCA He DyaeT;

— KpaTkoBpeMeHHbIM HaXaTueM Ha MpaByld KHOMKy nepentn K BbliOopy
HanpasrneHusi cpabaTbiBaHNsA, U ANUTENbHBIM HaXaTMeM Ha MpaBylo UMW NEBYO KHOMKY
BblOpaTb HanpaeneHue cpabaTbiBaHUS: «_» (HWXKHEe Tupe) ANA HWXKHEro nopora, « »
(BEepxHee Tupe) Ansa BEpXHero nopora.

— KpaTkoBpeMeHHbIM HaXaTuem Ha npaBylo KHOMKY MepelTy K BBOAY BENUYMHbI
NMOpOroBOro 3Ha4YeHUs napameTpa, 3atem HabpaTb U BBECTU BENWYMHY MOPOroBOro
3Ha4yeHus napameTpa.

— MNponuctaTe Ao nyHkTa End 1 BbIATK C COXpaHeHnem napameTpa.

MpumeyaHuns

1 EAvHWUBI  M3MEpEeHWA MOPOroBbIX 3HAYEHWW COOTBETCTBYIOT  eAuHMLAM
n3MepeHuin napametpa (cMm. Tabnuuy O.1).

2 N3ameHeHne napaMeTpoB BO3MOXHO TONbKO Mpu nepexoge K pabote c ypoBHEM
JocTyna agMUHUCTPATop W OTKIIOYEHHOW OIIOKMPOBKE W3MEHEHWA  HaCTPOEYHbIX
napameTpos (cM. .16, 0.17).

Ona obecneyeHus ycTonuMBoWM paboTbl CUCTEM aBTOMATUKM, oObecnevyeHust
aBTOMaTMYEeCKOro perynupoBaHvMs MapaMeTpoB cpedbl npeobpasoBaTenb uvMeeT
HacTpavBaeMble 3Ha4YeHNsi TMCTepPe3ncoB cpabaTbiBaHUS.

McTepesnc — BenuuMHa OTKNOHEHUs nNapameTpa OT MOPOrOBOrO 3HAYeHUs B
CTOPOHY YBENUYEHUst ANSA HWXKHEro rnopora W B CTOPOHY YMeHbLUeHWs ANsi BepXHero
nopora, B npegenax kotoporo He ByaeT npoucxoauTe COPOC YCTaHOBEHHOIO COBLITMS 1
BO3BPaT K MOPOroBOMY 3Ha4Y€HMWI0 NapameTpa He BbI30BET MOBTOPHOrO cpabaTbiBaHMS.
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3HauyeHVe rmcrtepesnca MOXHO yCTaHOBUTb ABYMS cnocobamu.

B nyHkTe meHio GiSt ycTaHaBnMBalOTCH 3HAYEHUSI TMCTEPE3NCOB AN NapameTpoB
KOHTpOnMpyemon cpedbl. [McTepesncy Kaxaoro napametpa CooTBETCTBYET MOANYHKT (CM.
Tabrnvuy [.2). lNpu 3TOM YyCTaHOBMEHHOEe [Ans napaMeTpa 3HaveHue rucTepesunca
pacnpocTpaHsAeTcs Ha BCe YCTAHOBIIEHHbIE MOPOroBble 3HAaYEHUs AaHHOro napameTpa.

B nyHkTe GiS2 ycTaHaBnMBaeTCsl CBOE 3HA4YeHUe rucrepesnca Ans Kaxaoro nopo-
roBOro 3HayeHus napametpa. [McTepesncy Kaxgoro noporoBoro 3HavYeHUs CooTBETCTBYET
CBOW NoAnyHKT. Mpu 3TOM NopsaAKOBLIN HOMEpP rmcTepesuca B NyHkTe GiS2 cooTBeTCTBYET
nopsiakoBOMY HOMEpPY MOPOroBOro 3Ha4YeHWs napameTpa B NyHkTe Lev.

MpumeyaHue - NyHKT MeHo GiS2 oTobpaxkaeTcs TONbKO NPU YCTAHOBKE 3HAYEHWUI
BCEX MMCTEPE3NCOB B NyHKTE MeHI0 GiSt paBHbIMW HYIIO.

[ns npocMoTpa, HacTPOWKKU rncTepe3ncoB Heobxoammo B cootBeTcTBMM ¢ [.1, [0.4:

— Bowitn B MeHIo HacTpolikm npeobpasoBaTens.

— Mponuctatb 1 BbIGpaTb NYHKT MeHio GiSt unu GiS2.

— MNponucTate A0 NOANYHKTa MEH0, COOTBETCTBYIOLEro TpebyemomMy ructepesmcy
(Ha Tabno oTobpasnTcH TeKyLlee 3Ha4YeHne rmcrtepesuca).

— [Ona n3mMeHeHWs ONUTENbHbBIM HaxaTueM Ha NpaBylo KHOMKY BOWNTU B PEXWUM
pefakTpoBaHuA rmcTepeanca U HabpaTb HOBOe 3HayYeHWe rmcrepesmca.

— Mponuctatk Ao nyHkTa End v BbINTM C cOXpaHeHneM napameTpa.

MpumevaHus

1 EAvHUUBI M“3MepeHun ructepesnca COOTBETCTBYOT eAuHuUaMm U3MepeHui
napameTtpa (cm. Tabnuvuy [.1).

2 N3meHeHve napamMeTpoB BO3MOXHO TOMbKO NMpu nepexoge k pabote € ypoBHEM
JocTyna agMUHUCTPATOp W OTKMOYEHHOW OnOKMPOBKE W3MEHEHWA HaCTPOEYHbIX
napameTpos (cm. .16, 0.17).

0.9 lNpocMoTp AaHHbLIX AaTYUKOB TemnepaTypbl

B nyHkTe meHio nt® copepxatcs 3Ha4yeHus Temnepartyp, M3MEepeHHble KaXabiM
yCTaHOBMNEHHbIM Ha nMpeobpasoBaTene AAT4YMKOM TemnepaTtypbl (aHaNOrMYHbIA NOANYHKT
copepxutcs B nyHkTe HOLD meHto 6bicTporo goctyna).

B nyHkte mMeHi ht° cogepxatca BbICOTbI YCTAaHOBKWM, MO3NLUWM OATYMKOB
TeMnepartypbl (PacCTOsIHUA OT HWKHEW TOPLEBOW MOBEPXHOCTUM Hamnpaensiiowen [o
Aart4yvka), ycTaHOBMNEHHbIE NPY M3roTOBNEHUN NpeobpasoBartens.

[Ong npocmoTpa WM3MEpPEHHOro 3HayeHus TemnepaTypbl UM MNo3vuMKU gatyvka
TemnepaTtypbl Heobxoammo B cooTBeTcTBum ¢ 1.1, [1.4:

— Bowitn B MeHI0 HacTporikvm npeobpasoBaTens.

— MNponucTatk 1 BeIbpaTh NyHKT MeHto nt® nnu ht® (Ha Tabno otobpasatcs Homep n
AaHHble NepBoro Aaryvka TemnepaTypbl).

— lMponuctath go Tpebyemoro Agatyvka Temnepatypbl (Ha Tabno oTobpassartcs
3Ha4YeHns TeMnepaTypbl N NO3NLUS BbIOPaHHOTO AaTunka).

— MNponucTaTtb Ao nyHkTa End v BbIATK.

[0.10 HacTtpoika cnucka oto6GpaxkaeMbiXx NapaMeTpoB

MyHkT MeHio rEAd obecneunBaeT HACTPOWKYy cnvcka napaMeTpoB, KoTopble OyayT
nepenaBaTtbCsi Mo 3anpocy 1 otobpaxaTtbes B npnbopax tnna MC-K, BC-K.

MyHkt rEAd copepXvT noanyHKTbl, COOTBETCTBYHOLLME BCEM OTODOpakaembiM
napametpam (cM. Tabnuuy [.1). lMapameTpbl, AN KOTOpPbIX B COOTBETCTBYHOLLEM
nognyHkte ycrtaHoeneHo YES, nepepaiwTcs npeobpasoBatenem Mo 3anpocy W
oTobpaxaloTcs, a mapameTpbl, Ans KOTOPbIX YCTAHOBMEHO NO, He NepefalwTcs U He
oTobpaxaroTcs.
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[ns npocmoTpa, U3MEHEHUS1 CNUCKa NapaMeTpoB HEOOXOAMMO B COOTBETCTBUU C
0.1, 0.4:

— BoWiTn B MeHI0 HacTpolikvu npeobpa3soBaTensi.

— Mponuctatb 1 BbIGpaTb NYHKT MeHio rEAd.

— MponuctaTb A0 NOAMNYHKTa, COOTBETCTBYIOLLEro Tpebyemomy napameTpy
(oToGpa3snTCcs TekyLaa HacTporka oTobpaXeHus napameTpa).

— [na namMeHeHns HaCTPONKW ANUTENBHLIM HAaXaTUeM Ha NpaByo KHOMKY BOWTU B
peXvM pefaKkTMpOBaHUs, Mpu 3TOM 3Ha4YeHne TekyLlen HacTponkn (YES nnv no) HavHeT
muraTb.

— [nuTenbHbIM HaXxaTMeM Ha NpaByto UNK NEBYIO KHOMKY U3MEHUTL 3HadYeHne
HacTpovikn Ha YES, ecnv napameTp Hago nepegasatb, 0ToOpaxaTb, Unm no, ecrnu
napameTp nepefaeaTb, oTobpaxaTtb He Hago.

— KpaTKkoBpeMeHHbIM HaXkaTMeM Ha MpaByto KHOMKY BbINTU U3 pexuMa
pefakTMpoBaHus.

— MNponuctatb Ao nyHkTa End v BbINTW, COXpaHWB, NP1 HEOOXOAMMOCTU, U3MEHEHUSI.

0.11 YcTtaHOBKa napaMeTpOB HacTPOWKMK CBSA3U No uHTepdency RS-485

MpeobpasoBartenb BapuaHTa ucnonHeHna Modbus nmeeT nyHKT meHo SAJA ans
YCTaHOBKM NMapaMeTpoB HAacCTPOMKM CBA3W No uHTepdeincy RS-485.

MoanyHKT rS wWcnomnb3yeTcsa [Ansg  YCTAHOBKM CKOPOCTU nepedayn  AaHHbIX.
MapameTpy rS MOXHO YCTaHOBUTb 3HAYEHWSI:

— 0 ansa ckopocTn 1200 6uT/c;

— 1 ans ckopoctu 2400 6uT/c;

— 2 ans ckopoctu 4800 6uT/c;

— 3 ans ckopoctn 9600 6uTt/c;

— 4 gns ckopocTth 11400 6uT/c;

— 5 ons ckopoctn 19200 6uT/c;

— 6 ons ckopocTtn 38400 6uT/C;

— 7 ons ckopocth 56000 6uT/c;

— 8 ons ckopoctn 57600 6uT/c;

— 9 ans ckopoctn 115200 6uT/c.

MopnyHkT rP ucnonb3yeTcs Ons YCTAHOBKU pEeXMMa KOHTPOMs YETHOCTUM W
Konm4ecTBa CTOnoBbIX 6UTOB. [MapameTpy rP MOXHO yCTaHOBWUTL 3HAYEHWS:

— 0 ans paboTtbl 6€3 KOHTPONst YETHOCTU C O4HMM CTOMOBbLIM B61uTOM (8N1);

—1 ans paboTtbl 6€3 KOHTPONst YETHOCTU C ABYMS CTOMOBbIMY 6GuTamu (8N2);

— 2 ans paboTbl C NPOBEPKOW HA HEYETHOCTL C OAHUM CTOMNOBLIM GuToM (801);

— 3 ans paboTbl C NPOBEPKOW HA YETHOCTb C OAHWM CTONOBLIM BuTOM (8E1).

MopnyHKT SP 3ape3epBupoBaH Ansi Beibopa npoTokona Ans nHtepdenca RS-485.

MoanyHkt AA wucnonb3yeTcs Ansi YCTAHOBKM agpeca npeobpasoBaTens B CeTu
Modbus.

CKOpOCTb Nepedaun AaHHbIX M PEXMM KOHTpOMst YETHOCTM y npeobpasoarens
OOJDKHbI ObITh BbICTABMEHbLI TAKMMM XKE, KaK U B KaHane CBA3W, B KOTOPOM npeanoriaraeTcs
ncnonb3oBaTtb NpeobpasoBaTerns.

Appec npeobpasoBatenss B cetu Modbus BblbupaeTcs M3 4yucna He 3aHATbIX
agpecoB, Mpu 3TOM OH OOMMKeH oTBedvaTb TpeboBaHusIM npoTtokona Modbus, To ecTb
nexaTtb B AnanasoHe oT 1 go 247.
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M3HavanbHble (3aBOACKME) HACTPOKK NpeobpasoBaTens:

— CKOpPOCTb nepefayn gaHHbix 19200 6uT/c;

— pexum paboTbl 6€3 KOHTPONSA YETHOCTU C OOHUM CTOMOBLIM 6GuTOM (8N1);

— apgpec B cetn Modbus 1.

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

— BoWTn B MEHI0 HaCTPOVIKN.

— BbibpaTtb nyHKT MeHio SAdA.

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

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

— Mepewvitn kK noaNyHKTY End 1 BBINTK C COXpaHEeHNeM U3MEHEHWN.

MpumeyaHne — N3veHeHne NnapameTpoB BO3MOXHO TONBKO Npu nepexoae k pabote
C YpOBHEM [JocTyna aMWHUCTPATOp W  OTKIOYEHHOW OGIOKUMPOBKE  U3MEHEHWUIA
HacTpoeyHbIx napameTpos (cm. .16, 0.17).

[.12 BBoa KomaHA ynpasneHus

MyHkT meHio CAL. npefgHasHaveH Ans BBoga npeobpasoBaTtenio Cregylowmx Ko-
MaHZ ynpaBneHus:

01 — noacTporika B HUXKHEWN KOHTPOIbHOW KannbpoBOYHON TOYKE YPOBHS;

02 — noacTporika B BEpXHEN KOHTPOMNbHOMW KanmbpoBOYHOWN TOYKE YPOBHS;

200 — OTKMOYEeHNE pexnma amynauuu;

201 — BKIOYEHME peXnMa aMynauum;

222 - BOCCTa@HOBMEHUE COXpPaHéHHbIX Nonb30BaTENbCKUX HacTpoek
(koHdUrypaumm) npeobpasoBarens;

223 — coxpaHeHve Nosb30BaTeNbCKMX HACcTpoek (KoHdUrypaumm) npeobpasoBaTe-
ns;

224 — BoCCTaHOBIIEHME 3aBOACKNX HACTPOEK (koHdwurypaummn) npeobpasosartens;

230 — nepexoa Ha paboTy C ypOBHEM OOCTyNa nonb3oBaTesb.

231 — nepexoa Ha paboTy C ypOBHEM A0OCTyNa agMUHUCTPATOP.

Mopsimok HacTpowiku (I0CTMPOBKM) NpeobpasoBaTtens ¢ npumeHeHnem komaHg 01,
02 npuBeaeH B npunoxerHun XK.

Mopsinok paboTel B pexrmMe amynsiumm npusenéx B [.15.

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

Mopsgok ynpaBneHusa goctyrnom 6onee nogpobHo onucaH B [0.16.

[nsa BBoga komaHabl ynpasneHus Heobxoammo B cootBeTcteum ¢ .1, 0.4:

— BoliTn B MeHI0 HacTpolkn npeobpa3soBaTtensi.

— MNponucTatb 1 BbIGpaTb NYHKT MeHo CAL.. MNpu 3ToM o0TOBpasuTcs 3anpoc BBoAa
Homepa komaHgbl (C 90).

— Habpatb Homep koMaHgbl. [Mpu aTtom nosiButca 3anpoc: SAV? (BBectu -
COXpaHuTb?). [NMTEenbHOE HaxaTue Ha NpaByK KHOMKY OCYLIECTBMSET Nepexoad K
BbINOJIHEHMIO KOMaHAbI, NPY 3TOM Ha Tabno nocnefoBaTenbHO 0TobpasaTcsa cooblieHus —
YES, SAVE (na, BBegeHo - coxpaHeHo). KpaTkoBpeMeHHOe Haxatue unu oTcyTCcTBue
HaaTusi Ha NpaByl KHOMKY OcCyLlecTBNsieT Bbixog U3 nyHkta CAL. 6e3 BbINONHEHUS
KOMaHZbl, Mpy 3TOM Ha Tabno oTobpa3nTtcs coobLueHne — No (BbINONHEHNS He ObIno).

MpumeyvaHus

1 Ecnm nocne YES He nocnepmoBano noatesepxaeHune SAVE, To komaHaa He Obina
BbINOJIHEHA.
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2 BBog komaHA cCBSi3aH C M3MEHEHWeM HacTpoek npeobpasoBaTtensi, No3ToMy
BO3MOXEH TONbKO Npu nepexoge Kk paboTe C ypoBHAMW [[OCTyna agMUHUCTPATop W
OTKITHOYEHHON BITOKMPOBKE M3MEHEHUI HACTPOEYHbIX NapameTpoB (cm. .16, 0.17).

[.13 HacTpowka agpeca, NpocMoTp MH(POPMALMOHHLIX NMapamMeTpoB

HacTpoika apgpeca, npocMOTp MH(pOpMaLMOHHBIX NapaMeTpoB obecneynBaeTca
NYHKTOM MeH0 inFO.

B nyHkTe cogepxatca cregylome noanyHKTbI:

Er — cogepxuTt koA owmnbku npeobpasoBartensi.

Ad — copepxuT agpec yCTponcTBa.

Pn — cogepxuT nopsgkoBbii HOMEpP BepcuyM MporpaMmMbl  KOHTponnepa
npeobpasoBarens.

S1 — cogepXuT cTapLume YeTbipe paspsaa 3aBoACKOro HoMmepa npeobpasoBartens.

S2 — cogoepXuT MnagLlume YyeTbipe pa3psaa 3aBoAcKoro Homepa npeobpasoBaTens.

Ons pabotel no npotokony CEHC kaxpgoe ycTponmcTBo uMmeeT agpec.
MpeobpaszoBatento MOXHO npucBouTb agpec oT 1 go 254. Apgpec npeobpasoBaTens
OOMKEH OblTb YHMKANbHbIM, T.e. y NPMOOPOB, MOOKIMOYEHHBLIX K OOAHOW MWHUW MUTaHUSA-
CBA3K, HE JOIMKHO OblTb O4MHAKOBBLIX aJpPeCcoB.

Mpu paboTte ¢ NoporoBbIMM 3HAYEHMAMY NapameTpoB NpeobpasoBaTenb BbIAAET B
TNNHMIO BGaNT COCTOSIHWUS, €eCnu TONbKO ero agpec HaxoauTcs B npedenax ot 1 go 127.

MpumeyaHne -  HekoTopble  6GnOKM  KOMMyTauuu,  MUTaHUSI-KOMMYyTaLMK
noaaepxmealT paboty ¢ 6anToM coOCTOsiHMS npeobpasoBaTtens, ecnu TonbkKo ajapec
npeobpasoBaTens Haxoautcs B npegenax ot 1 go 31.

[na npocmoTpa, n3ameHeHus agpeca Heobxoammo B cooTBeTcTBum ¢ .1, 0.4:

— BoliTn B MeHI0 HacTpolku npeobpa3soBaTtensi.

— MponucTatk 1 BbIGpaTb NYHKT MeH inFo.

— lMponuctate go nognyHkta Ad, mpu 3aTom Ha Tabno otobpasutcs Tekyllee
3HayeHue agpeca.

— [Ona un3MeHeHus BoMTM B noanyHkt Ad wn HabpaTb HOBbIM agpec
npeobpasoBaTens.

— Mponuctate o nyHkta End n BbIATK, COXpaHUB Npu HEOOXOOUMOCTM HOBbIWA
appec.

MpumeyaHe — N3ameHeHne agpeca BO3MOXHO TONbKO NMpu nepexope k pabote ¢
YPOBHEM O0CTyNa afMUHUCTPATOP M OTKITIOYEHHON GITOKMPOBKE U3MEHEHUN HACTPOEYHbIX
napameTpos (cm. .16, 0.17).

Ecnu appec npeobpasoBaTens HeM3BeCTEH, TO AN BXOAa B PEXWM HaCTPOWKK
MOXeT ObiTb ucrnonb3oBaH agpec 0. MNpu 3ToM Bce ocTanbHble NpubOpbI, UMEloLme
agpeca, OOMKHbI ObITb OTKMOYEHbI OT JIMHUWN MUTaHWUSI-CBA3M.

BHUMAHUE! Bxop B pexum HacTpouku ¢ agpecom 0 uenecooGpasHo
Mcrnonb3oBaTb TONILKO ANA MPOCMOTPa NapaMeTpoB, MHaye OWMOOYHO MOXHO
M3MEeHUTb NapamMeTpbl HECKONbKUX YCTPOUCTB.

MpocmoTp Koaa owmnbKM, HOMEpa BEpPCUM MPOrpaMMbl KOHTPOSNeEpa M 3aBOACKOrO
HOMepa MNPOM3BOAUTCS aHANoOrMM4YHO MNPOCMOTPY agpeca, BbIOOPOM COOTBETCTBYHOLLMX
NOAMYHKTOB MEHIO.

[.14 CoxpaHeHue, BOCCTaHOBIeHUe HacTpoeKk NpeobpasoBaTens

CoxpaHeHune HacTpoek npeobpasoBaTensi, YCTaHOBIEHHbIX NPW ero aKcnyaTaumu,
ocyLlecTBnseTca BBOAOM B COOTBETCTBUM C [1.12 komaHabl 223.
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Ecnu no kakum-nmbo npuymMHaMm HacTpoWkM ObinM U3MEHeHbl, U Heobxoaumo
BOCCTAHOBUTb COXpPaHEHHble paHee HacCTPOWKW, TO 3TO OCYLLEeCTBNSAETCS BBOAOM B
cooTBeTCcTBMM € [1.12 kOMaHabl 222.

Ecnn HeoGxooMMO BOCCTaHOBUTbL HACTPOMKM NpeobpasoBaTternsi, COXpaHEHHbIE Ha
npeanpuATMN-M3roToBUTENE NpW BbiNycke npeobpasoBaTtens M3 MpoM3BOACTBA, TO 3TO
ocyLecTBnsAeTcs BBOAOM B cooTBeTCTBUM € [1.12 KOMaHabl 224.

MpumeuaHve - CoxpaHeHue, BOCCTaHOBIEHWE HacTpoek npeobpasoBaTtens
BO3MOXHbl TONMbKO Npu nepexode Kk paboTte c ypoBHEM [0OCTyna agMWHUCTpaToOp W
OTKITHOYEHHOW BrTOKMPOBKE U3MEHEHU HacTpoeyHbIX napameTpos (cm. [.16, [0.17).

[.15 PaboTa B pexume aMmynauum

B pexvme amynsuMuM MpoOMCXOOMT OCTaHOBKa Mpouecca WU3MEpPEHWUN, 3HaveHus
n3MepsieMbix napameTpoB ukcupytoTcs. [py 3ToM yHKUMA pacyeTa ocTarnbHbIX
napameTpoB COXpaHsieTcs. ViamepsieMbiM napameTpaMm MOXHO 3afaBaTb NoOble 3HaYeHs,
Habnopgas npyv 9TOM 3a U3MEHEHUEM BbIXOOHbIX AaHHbIX. V3MEHATb MOXHO TONbKO
M3mepseMble NapameTpbl: YPOBEHb XUOKOCTU, TeMNepaTypbl AaTYNKOB TeMNepaTypbl.

Bxoa B pexum amynsummn ocyLecTBnseTcs BBOAOM koMaHabl 201 B COOTBETCTBUM C
n.12.

M3meHeHne n3mepsemMoro napameTpa B peXume IMynsumMu OCYyLLIEeCTBRseTcs B
cootBetcTBuM ¢ [.1, 1.3 cnegytoimm obpasom:

— BonTtn B MeHto 6bicTporo goctyna USEr.

— Mponuctatb 1 BbIGpaTb NYHKT MeHio SEt.u.

— lMponuctaTe OO nNoanyHKTa, COOTBETCTBYIOLLENO M3MEHSEMOMY napameTpy, npu
3TOM Ha Tabno oTobpasnTcsa TeKyllee 3Ha4YeHNe napameTpa.

— [Ang n3amMeHeHns BOWTW B MOAMYHKT M HabpaTb HOBOE 3HaYeHUe napameTpa.

— lMponuctate Ao nyHkta End un BbIATK, cOXpaHuB Npu HEoBGXOAMMOCTW HOBOE
3HayeHue napameTpa.

Bbixoq w3 pexvma aMynaumMM  OCyLLeCTBRsieTCss BBOAOM KoManabl 200 B
cooTtBeTcTBUM ¢ [1.12 nnu aBTomaTnyeckn Yyepes 10 MUHYT nocne Bxoaa.

Pexum AMyNSALMM  MOXHO UCMOnb3oBaTb Afs npoBepku paboTtbl 6nokos
KOMMYyTauuu, nUTaHWSA-KOMMYyTaLmK, CBETOBbIX, 3BYKOBbIX CUrHanm3aTopos,
MHOrOKaHamnbHbIX CUTHanNM3aToOpOB U MUCMOMHUTENbHLIX MEXaHW3MOB aBTOMATWUKM MO
COObITMAM  (BOCTWXKEHWMIO MOPOrOBbIX 3HAYEHWN MapaMeTpoB), a Takke MPOBEPKU
NpaBWMbLHOCTM pacyeToB MapamMeTpoB, NyTeM 3afjaHus MW3MepsieMbiM MapameTpam
COOTBETCTBYIOLLMNX 3HAYEHW.

[0.16 YnpaBneHue AOCTYnom

Ons 3awmTel HacTpoek npeobpasoBaTenst OT HEeCAHKLUMOHWPOBAHHbIX U3MEHEHWI
npeobpasoBaTtenb UMeeT YpOBHU AOCTyNa: Nofb3oBaTenb U agMUHUCTPATOP.

Mpu paboTe ¢ ypoBHEM [JOCTyna MONb3oBaTENb BO3MOXEH TOMbLKO MPOCMOTP
HaCTPOEYHbIX NapaMeTpPOB.

Mpu pabote C ypoBHEM [JOCTyNa aAMWUHUACTPATOP BO3MOXHbI MPOCMOTP U
M3MEHEHME HaCTPOEYHbIX MapamMeTpoB. YPOBEHb [OCTyNna aaMUHMCTPATOP 3alUULLEH
naponem.

Mepexon Ha paboTy C YypOBHEM [OCTyna aAMUMHUCTPATOP OCYLLIECTBMSETCS
cnegyowmmM obpasom:

— Beectn B cootBeTcTBMM C [0.12 koMaHagy 231. [Nocne aToro otobpasutcsa 3anpoc
BBOAa Naposnis agmuHucTpatopa P1 0.000.
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— BBecTtu B 3anpoce naponb agMuHucTpaTtopa. [Mpu npaBunbHO BBEAEHHOM Naporne
oTobpasuTcs nogTBepxaarwee coobuweHne SAVE, B NpoTMBHOM criydae oToGpasuTcs
coob6LLeHne 06 oLnbke.

BosBpaT Ha ypoBeHb [oOCTyna mnofb3oBaTenb OCYLWECTBNAeTCS BBOAOM B
cootBetcTBMM Cc [.12 komaHabl 230 wunM nocrne cbpoca HanpshkeHUs nuUTaHus
npeobpasoBarens.

[na yctaHoBKM napons agMuUHUCTpaTopa ucnonb3yeTca NnognyHKT P1 nyHKTa MeHo
PSd. lNyHkt PSd. otobpaxaeTca npu paboTe Cc ypoBHEM AocTyna agmuHucTpatop. B
KayecTBe napons agMUHUCTpaTopa NCMOMb3yeTcs YeTbIPEX3HAaYHOE YMCIIO, MPUYEM UMeeT
3HaYeHune nonoXeHue B HEM pasgenuTens uenow n apobHow vactu (Toukn). MNpu BeiNycke
npeobpasoBaTenst U3 NPOM3BOACTBA YyCTaHABNMBAETCA Naponb agMuUHUCTpaTopa 1234.

Maponb MOXHO cOpOCUTL, yCTaHOBMB B noanyHkTe P1 nyHkTa meHio PSd. Hynesoe
3HayeHue. MNocne cbpoca naponb He GyaeT 3anpawwmBaTbCA Npu nepexoge Ha paboTy c
YPOBHEM A0CTyna agMUHUCTPaTop.

MpocmoTp, M3MeHeHWe napons agMuHUCTpaTopa OCyLLecTBRAseTCa cneaylowmm
obpasowm:

— BoliTn B MeHI0 HacTponku npeobpasoBaTtens.

— MNponucTatb 1 BbIGpaTe NyHKT MeHio PSd. MNpu atom otoGpasutcst noanyHkT P1 ¢
TEKyLLMM 3Ha4YeHNeM napons.

— [nsa nameHeHns BowTu B nognyHKT P1 n HabpaTb HOBLIV Naponeb.

— Mponuctate Ao nyHkta End 1 BbIATK, COXpPaHUB MpU HEOOXOOAMMOCTU HOBbIWA
naporb.

Mpumeyanne — M3meHeHne napons, cBpoc napons BO3MOXHbI TOMbKO Mpwu
OTKITHOYEHHOW BrOKMPOBKE U3MEHEHUI HACTPOeYHbIX napameTpos (cm. [A.17).

0.17 BnokupoBKa N3MeHEeHUM HacTPOEYHbIX NapamMeTpoB

[nsa 3awmTbl BCEX HACTPOEYHbIX NapaMeTpoB npeobpa3oBaTenb MMeeT Nepeknto-
yatenb «bnok.» (bnokupoBka). MNMepekntoyatens PacrnonoXeH PsAoM C KNEMMHbIM 3aXu-
MOM, NpefHasHayYeHHbIM Ansi MOAKMIYEHNsT BHELUHUX Liener (CM. pucyHok 5). Ecnn nepe-
kntoyatene «bnok.» HaxoguTcsa B nonoxeHun «Bkn.» (BKMOYEHO), TO 3anpeluaeTcs u3-
MeHeHMe BceX HacTpoek npeobpasoBaTersi, KoMaHabl UBMEHEHUS HAcCTpoek npeobpa3oBa-
Tenem He BbINonHsTCA. Ecnn nepekntoyartens «bnok.» HaxoguTca B nonoxeHun «OTK.»
(OTKNIOYEHO), TO N3SMEHEHME HACTPOEK PaspeLLEHO.
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NMPUNOXEHUE E
(cnpaBoyHoe)
Mopsapok pa6oTkl ¢ NpeobpasoBaTenem no npotokony Modbus

E.1 O6wwue cBegeHus

B3anmogelicteBue ¢ npeobpasoBaTenem BapmaHTa ucnonHeHns Modbus, nmetowmm
uudpoBoii Bbixof ¢ nHTepdencom RS-485 ¢ npotokonom Modbus RTU, ocywectenseTcs
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 NpuBeaeHsl B Tabnuue E.1.

Tabnuua E.1
Koa Onwncanne MpumeyvaHunsa
KOMaHzbl
YUTeHne 3HaYeHun n3 VMcnonb3yeTcs Ans nonyvyeHns sHavyeHumn
03 (0x03) HECKOJSTbKUX permMcTpoB N3MepPSEMbIX U HACTPOEYHbIX
XpaHeHus napameTpoB
Y o B npeobpa3soBaTene kapTa peructpos
TEeHWe 3Ha4YEeHU N3
04 (0x04) BBOJa MOEHTNYHA KapTe perucTpos
HECKOMbKMX PerncTpoB BBoAa
XpaHeHus
Mcnonb3yeTcsa aAnst usMeHeHusi
3annck 3HayYeHns B oauH
06 (0x06) HaCTPOEYHbIX NapaMeTpPOB U
perucTp XxpaHeHus
BbINOSIHEHUSA KOMAHZ, KanmbpoBKn
OvarHocTuka cBs3un ¢
08 (0x08) YCTPOWCTBOM MO MHTEpdency -
RS-485
. KomaHpa aHanornyHa komaHae 06, Ho
3annck 3HaYeHUIN B HECKOTBLKO
16 (0x10) 3anuncb NPou3BOANTCS cpasy B
perucTpoB XpaHeHus
HECKOINbKO PErmcTpoB
UrteHne noeHTndukartopa WaoeHTudmkatop npeacraensaeTt cobon
17 (Ox11) o
ycTpouncTea cTpoky B koguposke ASCII
MoppepxvBaeMble TUMNbI AaHHbIX NpeobpasoBaTenem npueedeHsl B Tabnvue E.2.
Tabnuua E.2
Tun Pa3smepHocTb Ananason OwnboyHoe
Onwncanue 9 KOPPEKTHbIX
OaHHbIX (6anT) - 3HaveHue
3Ha4YeHuNn
Llenble uicna
int16 bMKCMpPOBaHHOM 2 -32767..+32767 -32768
ANVHBI CO 3HAKOM
Mpu owmnboyHOM
32-6UTHBIN TN  Ans CornacHo “sMepeHnm Bce
9 4 Gavita
float32 | xpaHeHus 3HaYeHuin c 4 craHgapty |EEE
o - NpYHUMaKT
nnasatoLlen 3anaTon Std 754-2008
3HayveHne OxFF
(OXFFFFFFFF)
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MpeacTaBneHne TUNOB AaHHbIX B pervcTpax npueeseHo B Tabnuue E.3.

Ta6bnuua E.3
Tun Mpumep MpenctaeneHue B pernctpax Modbus
Appec peructpa: 1
int16 o(’éégg)l cTapwnii 6anT (51) Mnaawmi GaiT (52)
MSB 0x16 0xC1 LSB
Appec peructpa: 1002
ctapwwi 6awnt (B3) mnagwun 6ant (b4)
0x4634D480 0xD4 0x80 LSB
float32
(11573,125) Agpec peructpa: 1003
ctapwui 6ant (b1) Mnaawun 6ant (b2)
MSB 0x46 0x34
KapTa pernctpoB xpaHeHus (BBoga) npeobpasoBaTtens npveeaeHa B Tabnuue 1.4
Tabnuua E.4
0603- EQMHUALL Tun
Anpec Onwncanune napameTpa Have- MaMepeHmii OaH-
Hue HbIX
1 YpOBEHb XNOKOCTU h MM int16
2 TemnepaTypa XUAKOCTU U xunakon gasel CYI t® 0,01°C int16
3 MpoueHTHOE 3anonHeHne o6bEMa pesepByapa % 0,01 % int16
4 OB BLEM XKMIKOCTH U 10 gv® int16
5 Macca npoaykTa G 10 kr int16
6 MNOTHOCTB XMAKOCTW Unu xuakon dassl CYI r 0,1 kr/m® int1l6
10 TemnepaTypa naposon ¢asbl CYI t 0,01°C int16
11 Macca naposoii pasbl CYI G 10 kr int16
12 Macca xwnakon gasbl CYI G_ 10 Kkr intl6
35 Appec npeobpasoatens B cetn Modbus AA - int16
CkopocTb nepefayn AaHHbIX No nHTepdericy RS-
485:
0 - 1200 6uT/c; 5-19200 6uTt/c; )
36 |1-24006wut/c; 6 - 38400 6uT/C; rS - intl6
2 - 4800 6uT/c; 7 - 56000 6uT/c;
3 - 9600 6ut/c; 8 - 57600 6uT/c;
4 - 14400 but/c; 9 -115200 6ut/c
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MpogomxeHne Tabnuubl E.4

0603- EquHmLbI Tun
Agpec Onwncanue napameTpa Haye- WaMepeHmii AaH-
Hue HbIX
Pexum KoHTponst Y&éTHOCTU K
KONMMYECTBO CTOMOBbIX OUT:
0 - ona paboTbl 6€3 KOHTPONA YETHOCTU C OAHUM
ctonoBbiM 6uTom (8N1);
37 |1-Ans paboTbl 6€3 KOHTPONsA YETHOCTU C ABYMSI ) } int16
ctonoBbiMu butamu (8N2);
2 - onsa paboTbl C NPOBEPKON Ha HEYETHOCTDL C
oAHVMM cTonoBbiM 6uTom (801);
3 - Ansa paboTbl C NPOBEPKON HA YETHOCTL C OAHUM
ctonosbiM 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 XXMAKOCTUN UK Xunakon gassl CYI r ricm® float32
1018 Temnepatypa naposon asbl CYI t °C float32
1020 Macca naposoii caabl CYI G T float32
1022 Macca »xwugkon dasbl CYI G_ T float32
2000 HWKHAA KOHTpOmnbHasA h_ M float3?
KanmbpoBOYHas TOYKa YPOBHSI
2002 BepxHsas kOHTponbHas h™ M float3?
KanmbpoBOYHas ToYKa YPOBHS
2004 'ny6yHa norpy>xeHns nonnaska YPOBHS dl M float32
2006 OTcTyn oT gHa pe3epByapa do M float32
Cnocob pacyéta o6bEMa XKMOKOCTU:
0 - no chopmyrne Anst BEPTMKanbLHOro pe3epByapa;
1 - no chopmyne Ans ropusoHTaNbHOro LUnmMHapuye-
2008 | ckoro pesepByapa ¢ NMOCKUMU AHULLLAMU; Gr - float32
2 - no rpagyvpoBoYHON Tabnuue pesepByapa;
3 - no popmyrne Ang ropusoHTanbHOrO LNINHAPKU-
YeCcKoro pesepayapa C SMNTUYECKUMI OHULLAMU
2010 BobicoTa (anameTp) pesepByapa H M float32
2012 O6bEM pesepByapa U m° float32
2014 KonnyecTBo To4ek B rpafyMpoBOYHON Tabnuue - LWITYK float32
2022 KoahdpmumeHT 06 bEMHOro paclumpeHms Lo 103%rC float32
2024 McxogHas nnoTHOCTb ro ricm® float32
2026 TemnepaTypa, cooTBeTCTBYIOLIASA to oC float3?
WCXOAHOW NIOTHOCTU
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MpogomxeHve Tabnuubl E.4

O6o3- Tun
Agpec Onucaxune napameTtpa Have- EAnHmLb! AaH-
n3MepeHun
Hue HbIX
2030 MaccoBas gons nponaxa Pr % float32
2040 Mopor o6HyneHns nokaszaHuin ypoBHSI d7 M float32
2050 MaccoBas gons bytaHa Pb % float32
CkopocTb Nnepegayn AaHHbIX
no uHtepdericy RS-485:
0 - 1200 6wuT/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 6uT/c;
4 - 14400 but/c; 9 - 115200 6ut/c
Pexum KoHTpons YETHoCTU U
KONMYeCTBO CTONOBbIX BUT:
0 - ana paboTbl 6€3 KOHTPONSA YETHOCTM C O4HUM
ctonoBbiM 6uTom (8N1);
2066 |1-Ans paboTbl 6e3 KOHTPOs YETHOCTM C ABYMSI P ) float3?2
cTonoBbiMu butamu (8N2);
2 - ans paboTbl C NPOBEPKON Ha HEYETHOCTL C
oAHVMM cTonoBbiM 6uTom (801);
3 - Ansa paboTbl ¢ NPOBEPKON HA YETHOCTb C OAHUM
ctonosbimM 6utom (8E1)
2068 Appec npeobpasoatens B cetn Modbus AA - float32
2086 [MocTosiHHasa BpemeHn aemndunpoBaHns dt c float32
2414 KonuuyecTtBo gatymkoB TemnepaTypbl - LWITYK float32
2416 Kop owmnbkn npeobpasopatens Er - int16
2418 Appec npeobpasosatens B nuHun CEHC Ad - int16
2420 Bepcusa nporpammel PN i int16
KOHTponnepa npeobpasoBaTens
2426 Maponb agMuHUCTpaTOpa P1 - float32
2500 BbicoTa ycTaHOBKM 1-0ro gatymka TemnepaTypbl 1.ht M float32
2502 BbicoTa ycTaHOBKM 2-0ro Aatymka TemnepaTypbl 2.ht M float32
2504 BbicoTa ycTaHOBKM 3-0ro Aatymka TemnepaTypbl 3.ht M float32
2506 BbicoTa ycTaHoBKM 4-0ro AaTymka TeMmnepartypbl 4.ht M float32
2508 BbicoTa ycTaHoBKM 5-0ro gatymka Temnepartypbl 5.ht M float32
2510 BbicoTa ycTaHoBKM 6-0ro AaTymka Temnepartypbl 6.ht M float32
2512 BbicoTa ycTaHOBKM 7-0ro AaTymka Temnepartypbl 7.ht M float32
2514 BbicoTa ycTaHOBKM 8-0ro Aatymka TemnepaTypbl 8.ht M float32
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MpogomxeHve Tabnuubl E.4

0603- EqvHmLbI Tun
Agpec Onwncanue napameTpa Haye- MaMepeHMii AaH-
Hue HbIX
2600 | TemnepaTypa 1-oro gatymka Temnepartypbl 1.°C °C float32
2602 | Temnepatypa 2-0ro gatyuka temnepaTtypbl 2.°C °C float32
2604 | TemnepaTypa 3-0ro gatdvka Temnepartypbl 3.°C °C float32
2606 | Temnepatypa 4-oro gaTyuka TemnepaTtypbl 4.°C °C float32
2608 | Temnepatypa 5-0ro gaTyuka TemnepaTtypbl 5.°C °C float32
2610 | Temnepatypa 6-0ro gaT4uka TemnepaTtypbl 6.°C °C float32
2612 | TemnepaTypa 7-0ro gatdmka TeMmnepartypbl 7.°C °C float32
2614 | TemnepaTypa 8-0ro gatdmka TeMmnepartypbl 8.°C °C float32
Bsog komaHg ynpasnexus. 3anvcb 3HadeHuns N 3a-
nyckaeT BbINOMHeHWe komaHabl ¢ HomepoM N. [Npu
YTEHWM BO3BpaLLaeTCs pe3ynbTaT BbIMNOJNIHEHWUS KO-
MaHzbl:
3000 |0 — oTKa3 B BbIMOSIHEHNN; - - int16
85 — ngeT BbINOMNHEHNE;
90 — BbIMNOMHEHO;
99 — KOMaHAb! He BbINOMHANUCL C MOMEHTA
BKIMOYeHMs npeobpasoarens
3002 | MNMapameTp KOMaHAbl ynpaBrieHnst - - float32
4000 | Peructp otobpaxeHus Ne1 - - -
*%k% *%k%k - - -
4124 | Pernctp otobpaxeHus Nel25 - - -
5000 |Agpec ans pernctpa otobpaxeHuns Ne1l - - int16
*k% *k%k - - Iﬂtl6
5124 | Agpec ans pernctpa otobpaxeHust Ne125 - - int16
32768 | KonnuecTtBo ToYekK B rpagynpoBOYHOM Tabnuue - LITYK float32
32770 | HayanbHas BbicoTa rpagynpoBKu - M float32
32772 | lWar rpagynpOBKM NO YPOBHIO - M float32
32774 | BeicoTa (amameTp) pesepByapa - M float32
32776 | O6bEM pesepByapa - m° float32
32778 | O6bEM B 1-14 TOUKE rpagynpOBKU - m° float32
32780 | O6BbEM BO 2-11 TOUKE rpafynpoBKY - m° float32
k| okok - N float32
38778 | O6BbEm B 3001-11 TOUKE rpagynpOBKU - M float32
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E.2 YcraHoBKka napamMeTpoOB HaCTPOMKU CBs3U No uHTepcency RS-485

Mepen BknoveHneM npeobpasoBaTtens B ceTb Modbus, Ansi ero KOppekTHOM
paboTbl MO KaHany cBA3W, HeobxoaAumo 3abnaroBpeMEHHO YCTaHOBUTb MNapameTpbl
HaCTpOWiku cBSA3M No nHTepdency RS-485:

— CKOpPOCTb nepefayn JaHHbIX I'S;

— PEXUM KOHTPONSA YETHOCTU M KOMMYECTBO CTOMNOBbLIX 6UTOB rP;

— agpec npeobpasoBaTens B cetn Modbus AA.

M3HayanbHbIe (3aBOACKME) HACTPOWKM NpeobpasoBaTens:

— CKOpOCTb Nepegayn aaHHbix 19200 6uT/c;

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

— agpec B cetn Modbus 1.

CkopocTb nepefayn OaHHbIX U PEeXWM KOHTpOns YETHOCTM y npeobpasoBaTens
OOMXKHbI ObITb BbICTABMNEHbI TAKUMU XKe, Kak 1 B KaHare CBS3u, B KOTOPOM NpeanonaraeTcs
ucnonb3oBaTb npeobpasoBaTtens. Agpec npeobpasoBartens B cetu Modbus BeiGupaeTcs
13 Yncna He 3aHATbIX afpecoB, MpU 3TOM OH JOJMKEH OTBeYaTb TpeboBaHMAM MpoTOKoNa
Modbus, To ecTb nexaTb B gManasoHe ot 1 go 247.

YctaHoBKka napameTpa rS OCYyLeCTBMNSETCS 3anuCbio 3HayeHus napameTpa B
pernctp ¢ agpecom 36 Anga Tvna AaHHbIX iNtl6 unu ¢ agpecom 2064 ana Tvna AaHHbIX
float32.

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

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

MpumevaHunsa

1 Mapa pernctpoB rS ¢ agpecamu 36 1 2064, napa peructpoB rP ¢ agpecamu 37 n
2066 n napa pernctpoB AA ¢ agpecamu 35 n 2068 B3aMMOCBsI3aHbl, UIBMEHEHNE 3HAYEHUS
O[IHOrO U3 PErncTpoB B Nape NpuMBeAET K COOTBETCTBYIOLLEMY M3MEHEHUIO 3HAYeHUs ApY-
roro.

2 N3meHeHVe napamMeTpoB BO3MOXHO TOMbKO Mpu nepexoge k pabote € ypoBHEM
JocTyna agMUHUCTPATOP W OTKMOYEHHOW OnOKMPOBKE W3MEHEHWA HaCTPOEYHbIX
napameTpos (cM. E.11, E.12).

YcTaHoBMTb NapamMeTpbl HACTPOWKN CBA3W No nHTepdency RS-485 BosaMoxHO v no
umdpoBomy Bbixogy ¢ npotokoniom CEHC B cooTBEeTCTBMU C NpunoxeHnem L.

E.3 CuuTbiBaHMe NapameTPOB KOHTPONMpPYyeMou cpeabl

CunTtbiBaHME MapamMeTpoOB KOHTPONMMPYEMOWN Cpeabl OCYLLECTBMSETCA C MOMOLLbIO
KomaHa uteHus pernctpos (cMm. E.1). MNapameTpbl KOHTponupyemown cpefbl, eauHnLbl NX
M3MepeHUsl, agpeca COOTBETCTBYHOLLMX UM PETMCTPOB U TUMbl OAHHbIX NPUBEAEHbI B Tab-
nvue E.5.

Tabnuua E.5
O603Ha- HanmeHoBaHue EovHnubl | Agpec Tun
YyeHne N3MepeHun [aHHbIX
h YpOBEHb XUAKOCTH MM L int16
M 1000 | float32
to TemnepaTypa Xnakoctu 0,01 °C 2 int16
unu xunakon asel CYI °C 1002 | float32
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MpogomxeHve Tabnuubl E.5

O60o3Ha- HanmeHoBaHue EomHuubl | Agpec Twvin
YyeHne N3MepeHUn [aHHbIX
% MpoueHTHOe 3anonHeHne obbéma pesepByapa 0,01 % 3 int16

% 1004 | float32

10 gm° 4 int16

U O6beM KnakocTn e 1006 | float32
G Macca npoaykrta 10 kr S int16
poay T 1008 | float32

r [MNoTHOCTL XMAKOCTN UnK xuakon gasel CYI 0,1 kr/m° 6 int16
rlem® 1010 | float32

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

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

G_ Macca xunakon cpasbl CYI T 1022 | float32

E.4 HacTpoitka OCHOBHbIX NapameTpoB NpeobpasoBartens

MpeobpaszoBaTenb OCYLLECTBASET U3MEPEHME OT HWXKHEW TOPLIEBOW MOBEPXHOCTU
HanpaBngawLWen Ons BCEX BapuaHTOB WCMOMHEHWsi, KPOME BapuaHTa C WHBEPCHbIM
OAaTYNKOM YPOBHSA, UMM OT YNNOTHUTENBHOW MNOBEPXHOCTWM (pnaHua Ans BapuaHTa C
MHBEPCHbIM JaT4YMKOM YPOBHS O HMDKHEN TOPLIEBOM NMOBEPXHOCTU nonnaeka. MNpusegerHve
M3MEPEHUN K pearnbHbiM YCMOBUSAM  3SKCMyaTauum OCyLLeCTBMSieTCA  YCTaHOBKOM
COOTBETCTBYOLNX 3HAa4YeHUn napameTpos dO n d1.

MapameTp dO yunTbIBAET OTCTYN OT AHA pe3epByapa. OTO paccTosiHME B METPax OT
OHa pesepByapa [0 HWKHENW TOpLEBOW MOBEPXHOCTU HanpaBnsoLwen unm
YNIOTHUTENBHOW NOBEPXHOCTY hnaHua (CM. pUcyHok 14).

Mpumeyanne — [OHOM pesepByapa MOXET ObiTb MPUHAT YCMOBHbIA YPOBEHb,
COOTBETCTBYHOLLNIA HYNIEBOMY OOBEMY.

BenuumHa oTcTyna MOXeT ObiTb KaK MOMOXWUTENbHOW, Koraa BbilleyKa3aHHble
NMOBEPXHOCTU HAXOAATCS Bblle [HA pe3epByapa, Tak W OTpuUaTenbHOW, Korga
BbllUEyKa3aHHble MOBEPXHOCTM HAaxXOASTCA Hwxe [Ha pesepByapa. [lpu  Bbinycke
npeobpasoBaTtens ¢ NpoM3BOACTBa BENUYMHA OTCTyNa OT AHa pe3epByapa Mo yMon4yaHuio
yCcTaHaBnuBaeTcs paBHou Hynmw. OTCTyn OT AHa pe3epByapa B YCMNOBUSAX 3KCNyaTauuu
onpefensieTcs npu yctaHoBke npeobpasoBaTtensi. 3anucb u cuntbiBaHve napametpa dO
ocyllecTBnsieTcst B peructpe ¢ agpecom 2006 ansa tvna gaHHbix float32.

Mapametp d1 yuuTbiBaeT rnybuHy NOrpyXeHns mnonnaeka ypoBHSA. [nybuHa
NOrpy>keHusl NonnaBka yCTaHABNMBAETCS B 3aBMCMMOCTM OT TUMa KOHTPONMPYEMON Cpeabl
(MNOTHOCTM  KMAOKOCTW) B COOTBETCTBUM C npunoxenvemM [ wunu  onpegensieTcs
aKcnepuMeHTanbHo. 'yGuHa norpyxeHus BBOAMTCA B MeTpax (M). 3anucb u cumTbiBaHe
napameTpa d1 ocyLiecTBnsieTca B peructpe ¢ agpecom 2004 ansa tvna aaHHbIx float32.

OnpegeneHve  napameTpoB  pes3epByapa  OCYLUECTBRSieTCH yCTaHOBKON
COOTBETCTBYHOLUNX 3HA4YeHUn napameTpos Gr, H un U.

C nomowybio napameTpa Gr ocyulecTBnsieTcst Bblbop cnocoba pacdeta obbéma.
MapameTp Gr MOXeT NpMHMMaTb CrneayLme 3Ha4YeHUs:

0 — pacyéT no hopMyne Anst BepTUKanbHOro pe3epsyapa;

1 — pac4ét no cdopmyne AnA ropuM3OHTaNbLHOIO LMMMHOPUYECKOrO pe3epByapa C
NIOCKUMW OHMLLAMU;

2 — pac4yéT no rpagyvpoBOYHON Tabnuue pesepByapa;
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3 — pac4éT no chopmyne AnNs ropM3oHTaNbLHOIO LUNMHOPUYECKOrO pe3epByapa C
ANNUNTUYECKUMU LHULLAMUN.

3anucb n cunTbiBaHMe napameTpa Gr oCyLLeCcTBNsSieTCs B peructpe ¢ agpecom 2008
ansa Tuna gaHHbix float32.

Mpumevanne - T[pagyupoBoyHas Tabnuua pesepByapa pacCyYuTbIBAeTCA MU
BBOAWTCS B NaMATb NpeobpasoBaTtens ¢ NCnosib30BaHMEM NporpaMmbl « pagympoBKay.

Mapametp H cooTeeTcTBYeT BbiCOTE pesepByapa. [Ong ropusoHTanbHbIX
LUNUHOPUYECKUX pe3epByapoB BbiCOTa COOTBETCTBYET AuMameTpy pesepByapa. BeicoTta
BBOAWTCA MO AaHHLIM Ha pe3epByap B meTpax (M). 3anucb n cuutbiBaHWe napametpa H
ocyliecTBnseTcsa B peructpe ¢ agpecom 2010 anga Tuna gaHHbix float32.

MapameTp U cooTBeTcTBYeT 06bEMY pe3epByapa. O6bEM BBOAUTCS NO AaHHBIM Ha
pesepByap B MeTpax B Kybe (M3). 3anuck 1 cunTbiBaHMe napameTpa U ocyllecTBnseTcs B
pernctpe ¢ agpecom 2012 gnsa Tuna gaHHbix float32.

MpumeyvaHus

1 BeicoTa pesepByapa COOTBETCTBYET U3MEPEHHOMY 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 rPafyMpOBOYHON
Tabnuuen.

N3-3a Hanuuma B npeobpasoBaTene HWXHEN HeU3MepsieMoW 30Hbl MNpU  ero
aKcnnyatauum MOXeT BO3HUMKHYTb HeoOXoAMMOCTb OOHYNeHuWs noKa3aHui YpPOBHSA W
COOTBETCTBEHHO €ro MNpOoM3BOAHbLIX: 0ObEMa, Maccbl MPU YMEHBLLUEHUW YPOBHA HUXKE
noporoBoro 3HaveHus. [ing atoro npegycmoTtpeH napameTp d7 - nopor o6HyneHus ypoBHS
xugkoctn. [MokasaHus ypoBHA OBHYNSATCA NPW MOHWKEHUW YPOBHSA XWAKOCTM HUXE
3aJaHHOro nopora, a nepeknioyeHne C HyneBoro Ha HeHyneBoe nokasaHwe Oyget
NPONCXOANTL MPU NPEBbILLEHWN YPOBHEM 3a[aHHOr0O nopora. 3anncb U cYnTbiBaHWE napa-
meTpa d7 ocyllecTBnseTcs B peructpe ¢ agpecom 2040 onsa Tuna gaHHbix float32.

MapameTp dt ncnonb3yeTcs AnNst yCTAHOBKU MOCTOSIHHOW BPEMEHN AeMnrpoBaHUs
npu uamepeHun yposHsi. [pu BbiNycke M3 Npou3BoAcTBa nNpeobpas3oBaTtenb HACTPOEH C
OTKIMIOYEHHOW (PyHKLMEN AeMndupoBaHus (yCpeaHeHWs1) NokasaHni M3MepeHuin, Npu aTom
NnocTosiHHast BpeMeHn aemndupoBanus dt yctaHaenuBaeTcs paBHon 0. [ns BkmoyeHus
dyHKUMM  AemndupoBaHns (yCpeoHeHUsl) MoKa3aHuh M3MepeHun HeobxoamMmo BBeCTU
3HayYeHue NOCTOSHHOWM BpemeHn aemndupoBanmnsa dt B guanasoHe ot 0,25 go 32 c. lMNMocTo-
SAHHaA BpeMeHW AeMnUPOBaHUS MNpU M3MEPEHWM YPOBHSA BBOAWUTCA B CekyHAax (C).
3anuck 1 cuuTbiBaHWe napameTpa dt ocylwecTBnseTcsa B peructpe ¢ agpecom 2086 (Tun
AaHHbix float32).

MpumevaHus

1 N3meHeHne napameTpoB BO3MOXHO TONBbKO Npu nepexofe k paboTe C ypoBHEM
Joctyna aAMUWHUCTPATOp W OTKMOYEHHOW OGNOKUMPOBKE W3MEHEHUA HACTPOEYHbIX
napameTpos (cm. E.11, E.12).

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

E.5 HacTtpoika napaMmeTpoB pacuyeTa NJIOTHOCTH

Mpeobpa3zoBaTens obecneynBaeT ABa cnocoba pacyeTta nnoTHocTh r (cM. 1.5.6).

Bbibop cnocoba pacyeta NMNOTHOCTU I OnNpedensieTcs 3HavyeHvem napameTpa
Pr - maccoBas gons nponaHa. Npu 3HayeHun napameTpa Pr oTnM4yHOM OT Hynsi pacyeT
NMOTHOCTU OCYLLECTBISIETCSA MO KOMMNOHEHTHOMY cocTaBy CYT. MNpu 3HayeHun Pr paBHOM
HYnIO pacyeT NJIOTHOCTU I' OCyLleCcTBNAeTCA N0 UCXOAHbIM OAaHHbLIM! VICXO,ELHOI7| NNOTHOCTU
ro, TemnepaTtype tO, COOTBETCTBYHLIEA WCXOOHOW NIOTHOCTU, U KOIPDUUMEHTY
06BEMHOrO paclumpeHus xugkoctu Lo.
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MaccoBble gonu nponaHa Pr n 6ytaHa Pb BBogsatca B npoueHTax (%). 3anucb n
cuuTbiBaHve napameTpa Pr ocyulectensietcs B peructpe ¢ agpecom 2030 ons Tuna aaH-
Hbix float32. 3annck n cumTbiBaHMe napameTtpa Pb ocyuiecTBnsieTca B peructpe ¢ agpe-
coM 2050 ansa Tuna aaHHbIX float32.

VcxogHas NnoTHOCTL ro BBOAUTCS B rpaMMax Ha caHTUMETP B kybe (r/CM3). 3anucb
1 CYMTbIBAHWE NapameTpa ro OCyLLIeCcTBNAEeTCa B peructpe ¢ agpecom 2024 ans Tuna gaH-
HbIx float32.

TemnepaTypa to, cOOTBETCTBYOLAA UCXOOHON MIOTHOCTW, BBOAWUTCA B rpagycax
Llenbcusa (°C). 3an1cb u cunTbiBaHME napameTpa to OCyLLecTBNSETCs B peructpe ¢ agpe-
com 2026 gnst Tvna gaHHbix float32.

KoathdmumeHT 06bEMHOro pacLumMpeHns XnMaKkocTn Lo BBOANTCA B ThICAYHbIX AOMAX
Ha rpagyc Llenbcus (xlO'3 1/°C). 3anuck 1 cuyuTbiBaHNe napameTpa Lo ocylliecTBnseTcs B
pernctpe ¢ agpecom 2022 ana Tuna gaHHbix float32.

MpumeyaHne — 3anncb 3Ha4YeHW B PErMCTPbl BO3MOXHA TOMbKO NMpW nepexone K
paboTe C ypoBHEM [ocCTyna agMWHUCTPATOp W OTKIHOYEHHOW OnNOKMpOBKE W3MEHEHWI
HacTpoeyHbIx napameTpoB (cm. E.11, E.12).

HacTpolika napameTpoB pac4é€Ta MroTHOCTM BO3MOXHa U NO LMdPOBOMY BbIXOAY C
npotokonom CEHC B cooTBeTCTBUM C NpunoxexHvem [.

E.6 CuuTbiBaHMe faHHbIX AaTYMKOB TemnepaTtypbl

CunTbiBaHWE [aHHbIX OATYMKOB TemnepaTypbl OCYLLECTBMSETCA C MOMOLLbK KO-
MaHz, YTeHus permctpos (cm. E.1). B peructpax ¢ agpecamu ot 2600 go 2614 cogepxarcs
3HayeHuss TemnepaTyp, W3MEpEHHble KaXAbiM YCTaHOBMEHHbLIM Ha npeobpasoBaTenb
AaT4yvkoM TemnepaTypsbl (CM. Tabnuuy E.4).

B peructpax c agpecamun oT 2500 go 2514 copgepXaTtcs BbICOTbl YCTaHOBKW,
nosvumMM [JatyvMKkoB TemnepaTtypbl (PacCTOSIHUS OT HWKHEW TOPLEBOW MOBEPXHOCTU
HanpaBngawLWen 40 AaTymka), yCTAaHOBIEHHbIE NPU M3roTOBNEHUM Npeobpa3oBaTens.

E.7 CuutbiBaHMe MH(poOpMaLMOHHbIX NapaMeTPoOB Npeobpa3oBaTens

CunTbiBaHME MHAOPMALMOHHBLIX NapameTpoB nNpeobpasoBaTens OCyLLIECTBNAETCS C
NMOMOLLIbIO KOMaHA YTeHus pernctpos (cm. E.1).

Peructp Er c agpecom 2416 cogepxut koA olwmbkm npeobpasoBatenst (TUN AaHHbIX
int16).

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

CunTtbiBaHE MH(OPMALMOHHBIX NMapameTpoB npeobpasoBaTens BO3MOXHO W MO
umdposomy Beixogy ¢ npotokoriom CEHC B cooTBeTCTBMM C NnpunoxeHuem L.

E.8 BBopa komaHg ynpaBreHusi

Beoa npeobpasoBaTtento kOMaHA ynpaBrieHWUst OCYLLECTBMSETCS 3anucbid Homepa
KomaHabl B peructp ¢ agpecom 3000. Ecnu gna BbInonHeHMs KomaHabl yrnpaBreHus
HeobxoaMMo BBECTM MapameTp, TO OH NpeaBapuUTenibHO 3anucbiBaeTcs B PerncTp ¢
agpecom 3002. lMpu uTteHun peructpa c agpecom 3000 Bo3Bpawaetcss pesynbtaT
BbIMNOMHEHNSI KOMaHAbI:

— 0, ecnu MAET 0TKa3 B BbINOSIHEHMM KOMaHAbI;

— 85, ecnuv MaET BbINOMHEHME KOMaHAbI;

— 90, ecnu KOMaHAa BbIMOJTHEHA;

— 99, ecnn KOMaHAbl He BbIMOJHANMCE C MOMEHTa BKIMOYEHMs npeobpasoBarensi.
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B npeobpasoBaTene npeaycMOTPeEHbI CreaytoLme KoMaHabl yrnpaBneHus:

01 — noacTporika B HWXKHEW KOHTPONbHOW KanMbpOBOYHON TOUKE YPOBHS;

02 — noacTpoiika B BEPXHEN KOHTPOJIbHOWM KanMbpOBOYHON TOUKE YPOBHS;

200 — OTKMOYEHME pexnma amynauum;

201 — BKMNIOYEHME peXMMA IMYNALNN;

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

223 — coxpaHeHue nonb3oBaTeNbCKMX HAacTpoek (KoHdurypaumm) npeobpasosaTe-
ns;

224 — BoccTaHOBrEHWE 3aBOACKMX HACTPOEK (KoHdUrypaumm) npeobpasosartens;

230 — Bo3BparT k paboTe ¢ ypoBHEM AOCTyNa Nornb30BaTenb;

231 — nepexop k paboTe ¢ ypoBHEM AOCTyNa agMUHUCTPaTOp;

MopsimoKk HacTpoKku (IOCTMPOBKM) NpeobpasoBaTens C NPUMEHEHWEM COOTBETCT-
BytoLmx komaHg 01 1 02 npuBefeH B npunoxeHun XK.

Mopsifok paboTel B pexume amynsaummn npusenéH B E.10.

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

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

BBoa komaHg cBSi3aH C M3MEHEHWeM HacTpoek npeobpa3oBaTensi, N0O3TOMy BO3MO-
XKEH TOMbKO Npu nepexoae k paboTe ¢ ypoBHAMMU AOCTyNa agMUHUCTPATOP U OTKIMOYEHHON
6NOKMPOBKE N3MEHEHUIA HACTPOEYHbIX NnapameTpoB (cm. E.11, E.12).

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

E.9 CoxpaHeHue, BOCCTaHOBNEHUEe HaCTpPoOeK nNpeobpasoBaTens

CoxpaHeHne HacTpoek npeobpasoBaTternsi, yCTaHOBMEHHbIX MNP ero aKcnnyarauumu,
OCYLLIECTBNSAETCA BBOAOM B cOOTBETCTBUM C E.8 komaHabl 223.

Ecnn no kakum-nmbo npuyMHaMm HacTpoWkM ObinM M3MEHeHbl, U Heobxoaumo
BOCCT@HOBWUTb COXPaHEHHbIE paHee HaCTpPOWKW, TO 3TO OCYLLEeCTBNSETCA BBOAOM B
cooTBeTcTBUM ¢ E.8 komaHabl 222.

Ecnu HeobxoanMo BOCCTaHOBUTL HACTpOWKku npeobpas3oBaTtensi, COXpaHEHHbIE Ha
npeanpuaTUM-M3roToBUTENE Mpu BbiNycke npeobpasoBaTtenst M3 NpomM3BOACTBA, TO 3TO
OCYLLIECTBISAETCS BBOAOM B cOOTBETCTBUM C E.8 kOmMaHabl 224.

MpumeyaHne - CoxpaHeHMe, BOCCTaHOBIEHME HacTpoek npeobpasoBaTtens
BO3MOXHbI TONbKO MNpu nepexoge Kk paboTte C ypoBHEM [OCTyna agMWHUCTpATOp W
OTKIMHOYEHHOW BrOKMPOBKE M3MEHEHUI HACTPOEYHbIX NapameTpos (cMm. E.11, E.12).

CoxpaHeHne, BOCCTaHOBIEHWE HacTpoek npeobpas3oBatens BO3MOXHbI U MO
uucpoBomy Bbixogy ¢ npoTokoniom CEHC B cooTBeTCTBMU C NnpunoxeHnem [.

E.10 Pa6oTa B pexume amynsauum

B pexvnme amynsiuMM NpoOMCXOOUT OCTaHOBKa Mpouecca WU3MEPEHWUR, 3HaYeHUs
M3MepSAEMbIX MNapaMeTpoB UKCUPYKTCA, MNpyv 3TOM (YHKUMS pacdeTa ocTasbHbIX
napameTpoB COXpaHAeTcs. ViamepsieMbiM napameTpam MOXHO 3a4aBaTh MoOble 3HaYEHWs,
Habnogas npu 9TOM 3a U3MEHEHMEM BbIXOOHbIX AaHHbIX. M3MEHATb MOXHO TOMbKO
M3mMepseMble NapameTpbl: YPOBEHb XUOKOCTU, TEMNEPaTYpbl AaTYNKOB TEMNEpPaTypbI.

Bxoa B pexum aMynsumm ocyLLecTBrsieTcs BBOAOM koMaHabl 201 B COOTBETCTBUM C
E.8. Bbixog M3 pexuma 3SMynsuMM  OCYLLEeCcTBNSeTCH BBOAOM komaHabl 200 B
cootBeTcTBUM ¢ E.8, unn aBTomaTtnyeckn yepes 10 MUHYT nocrne Bxoaa.

Pexum aMynsuum MOXHO MCNOMb30BaTh AN NPOBEPKU NPaBUIbHOCTA pPacyéToB
napameTpoB, NyTEM 3aaHus n3amMepseMbiM NnapaMmeTpam COOTBETCTBYHOLLUMX 3HAYEHWUNA.
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E.11 YnpaBneHue goctynom

Ons 3awmTbl HacTpoek npeobpasoBaTensi OT HECAHKLUMOHUPOBAHHBLIX WU3MEHEHUI
npeobpasoBaTtenb UMeeT YPOBHU AOCTyNa: Nonb3oBaTenb U agMUHUCTPATOP.

Mpu paboTe c ypoBHEM [OCTyna Mnorb3oBaTenb BO3MOXHO TOMbKO CHUTbIBaHWE
perncTpoB HAaCTPOEYHbIX NAapaMeTPOB.

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

Mepexon Ha paboTy ¢ ypoBHEM JOCTyNa aAMUHUCTPATOP OCYLLECTBMSETCS BBOAOM
B cooTBeTCcTBUMM C E.8 koMaHabl 231 ¢ 3anvcbio B ka4yecTBe napameTpa KoMaH4bl napons
agMunHUcTpaTopa.

BosBpaT Ha ypoBeHb [oOCTyna mnofb3oBaTenb OCYLWECTBNAETCS BBOAOM B
cootBetctBUM Cc E.8 komaHgbl 230 wunm nocne cbpoca HanpsKeHUs nuTaHus
npeobpasoBarens.

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

Maponb MoOxHO cbpocutb, 3anucaB B peructp Pl c agpecom 2426 Hynesoe
3HayeHue. NMocne cbpoca naponb He HagoO BBOAWUTL B KAYecTBe napameTpa KoMaHabl 231
npuv nepexofe Ha paboTy ¢ ypoBHEM A0CTyna agMUHUCTPATOP.

MpumeyaHe — MameHeHWe naponsi BO3MOXHO TONbKO Mpu nepexoge k paborte ¢
YPOBHEM AOCTyNna agMUHMUCTPATOP U OTKMOYEHHOW BNOKMPOBKE M3MEHEHWI HAaCTPOEYHbIX
napameTpos (cMm. E.12).

YnpaBneHvne [OCTYNOM BO3MOXHO M MO LndpoBoMy BbIxoay ¢ npotokoriom CEHC B
COOTBETCTBUM C npunoxexHvem [.

E.12 BnokupoBka N3aMeHeHM HacTpoeUYHbIX NapaMeTpoB

[nsa 3awmTbl BCeX HACTPOEYHbIX NMapaMeTpoB npeobpa3oBaTenb MMeeT Nepeknto-
yatenb «brnok.» (bnokupoBka). MNMepekntoyatens pPacnonoXeH psaoM C KINEMMHbLIM 3aXu-
MOM, NpefHa3Ha4YeHHbIM Ans NOAKMYEHMS BHELWWHNX Lenen (cM. pucyHok 1). Ecnn nepe-
KnoyaTtene «bnok.» HaxoanuTca B NOMOXeHnn «Bkn.» (BKMOYEHO), TO 3anpeljaeTcs nsme-
HeHVe BCeX HacTpoek npeobpasoBaTtens, KOMaHabl M3MEHEHNST HACTPOeK nNpeobpa3soBaTte-
nem He BbinonHsoTcs. Ecnu nepekntovatens «bnok.» HaxoauTtcst B nonoxenun « OTk.»
(OTKMHOYEHO), TO UBMEHEHNE HACTPOEK Pa3pELLEHO.

E.13 PabGoTa c pernctpamm oto6paxxeHus

B npeobpasoBaTtene nogaepXxvBaeTcs BO3MOXHOCTb peakTUpOBaHWUA onpeaenex-
Hol obnactu kapTbl peructpoB (4000-4063). Pernctpbl 3Tol 06nact Ha3blBatOTCst peErmcT-
pamu oToGpaxeHus.

[aHHble, xpaHsiLmecs B pernctpe oTobpaxeHusi, COOTBETCTBYHOT AaHHbIM perncTpa
C agpecoM, ykasaHHbIM B Tabnuue agpecoB pernctpoB otobpaxeHus (5000-5063). Kax-
OOMY permcTpy otobpaKeHus COOTBETCTBYET CBOW PerncTp ua tabnuupl agpecos (pernct-
py 4000 cooTtBeTcTtBYeT pernctp 5000, peructpy 4001 peructp 5001 n 1.4.).

PerucTpbl oTobpaxeHuss No3BonsoT chopMUpoBaTh HEOOXOAMMBIN NONb30BaTENO
Habop perucTpoB B OAHOW LienbHOW obnacT namsaTu. Takas opraHM3auus permcTpoB npu-
BOAMT K YNPOLLEHUIO MpoLieaypbl onpoca U HacTpoiku npeobpasoBaTensi, T.K. NO3BONSET
CUUTbIBaTL UMK 3anucbiBaTb HEOOX0AMMbIE NapameTpbl ogHoN nockinko Modbus RTU.
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NMPUNOXEHUE X
(o6s13aTenbHoOE)
Mopsaaok HacTponku (OCTUPOBKKU) NpeobpasoBaTens

K1 Mpn npoBegeHUn HaCTPONKM AOIMKHLI MCMONBb30BaTLCA CpeacTBa U3MeEpPeHUi,
ykasaHHble B Tabnuue X.1.

Tabnuua XK.1
CpenctBa Tpebyemble XxapakTePUCTUKU Tun
Pynetka mnameputensHas| [uanasoH namepennin: ot 0 go 10 m P10Y2
mMeTannuyeckas 2 knacc TovHocTn no FOCT 7502
TepmorurpomeTp [vnana3oH namepeHnn TemnepaTtypbl OT MUHYC VIBA-6A
20 po nntoc 60 °C;
Mpenensl gonyckaemon MOrpeLHoCcTn usme-
penui Temnepartypsl + 0,3 °C;
[unana3oH nM3MepeHuit OTHOCUTENbHON BRax-
HocTu oT 0 ao 90 %;
Mpegenbl pgonyckaemon MOrpeLHocTM usme-
pPeHNn BNaXHOCTN £ 2 %
bapomeTp-aHepouna [wnanasoH namepennin ot 80 go 106 kla; BAMM-1
METEOPONOrMYeCcKuin Mpenenbl gonyckaemoi norpeluHoctv £ 0,2 kla
Mpumeuvanne - [onyckaeTcss NpUMEHEHVME JOpPYrMX CPeAcTB, UMEILLIMX

aHaliornyHble MeTponorm4eckmne XapakrepucTukun.

7K.2 Hactpoiky Heo6xoaMMo NpoBOANTL NPY CNeayoLWwmux HOPManbHbIX YCNOBUSIX:

- Temneparypa okpyxatowero sosayxa (20 £ 5) °C;

- OTHOCUTENbHAsA BNaXHOCTb OKpy»KatoLLero so3ayxa ot 45 no 80 %;

- aTmocdepHoe faeneHue ot 84 fo 106,7 kMa (ot 630 go 800 MM pT. CT.);

- BMOpauus, Tpscka, yaapbl, MarHUTHble nons (KpoMe MarHUTHoro nonsa 3emnu)
OOIMKHbI OTCYTCTBOBATb.

Mepen npoBeaeHneM HacTponku NpeobpasoBaTenb OOMKEH ObITb NPeABapUTENLHO
BblAEpXaH B HOPMarnbHbIX YCNIOBUSIX HE MeHee 4 4acoB.

2K.3 HacTtpoliky npeobpasoBartens npoussoauTb crneayowmum obpasom:

a) PacnonoxuTb npeobpasoBaTenb ropn3oHTanbHO Ha CTone.

0) PasBepHyTb NEHTYy W3MEPUTENbHYIO pPYNeTKU W  pPacnonoxntb ee B
HernocpeacTBEHHON 6Gnu3ocT OT npeobpasoBatens (napannensHo emy), COBMECTUTb
HYyNeBYlD OTMETKY pyneTkM W3MepuTeNnbHOW C HyneBoW To4vkoW npeobpasoBaTens
(nnockocTblo  TOPLEBOW MOBEPXHOCTW HanpaBnstooLwer 060MOYKM UMM MITOCKOCTLIO
YNIOTHUTENBHOW NOBEPXHOCTM hraHua Ans MHBEPCHOro BapuaHTa UCNOSTHEHWS).

B) YCTaHOBWTb MOMMaBOK YPOBHS B MOMOXEHWE, COOTBETCTBYIOLLEE BEPXHEN
KOHTPONBHOW KannbpoBOYHOM TOYKE YPOBHS h™, NpyM 3TOM pacCTOSHUE OT HyreBOW TOYKM
npeobpasoBatens [0 MIOCKOCTW HWXKHEW TOPLEBOW MOBEPXHOCTW MOnnaBka YpPOBHS
OOMKHO COOTBETCTBOBATHL 3HaveHuto h™, ykaszaHHomy B nacnopte. B cootBetcTtBum ¢ .12
unu E.8 BBectn komaHgy 02.

MpumeyaHve - 3pecb M danee npu yCTaHOBKE MOMMaBka B onpeaeneHHoe
nonoXxeHuwe HeobxoAMMO cTpemuTbcsl, 4YTOObl OCb Monnaeka Obina napannenbHa ocu
HanpaBnSAoLLEN.

r) YctaHOBUTb MNOMMaBOK YPOBHSI B MOMOXEHNEe, COOTBETCTBYIOLLEE HUKHEN
KOHTPOIBHOW KanMBpOBOYHOWM TOYKE YPOBHS h_, Npy 3TOM pacCTOsiHME OT HyNeBOW TOYKU
npeobpasoBatens [0 MNIOCKOCTW HWXHEW TOPLEBOW MOBEPXHOCTW MOMnaBka YPOBHS
OOJPKHO COOTBETCTBOBATL 3HAYEHUO h_, ykasaHHoMy B nacnopte. B cootBetctBum ¢ [.12
unun E.8 BBectun komangy 01.
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XK.4 Tlocne npoBedeHWs1 HacCTPOMKM HeobxooumMo MPOU3BECTU  MPOBEPKY
NOrpeLIHOCT! U3MEPEHUIA YPOBHSA B HOPMaribHbIX YCIIOBUSIX B COOTBETCTBUMU C METOAMKON
NOBEPKN.
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