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MPEOBPA3OBATENN U3MEPUTEIIbHBIE LIWOPOBbLIE
AKTUBHOW N PEAKTUBHOW MOLLIHOCTH
TPEX®A3HOIO TOKA LiJ1 9249

PYKOBOLCTBO M0 3KCMNYATALMA
YMA. 411600.061 P3




HacTosiiee pykoBOACTBO MO dKCMAyaTaLuv NpeaHasHaveHo Ans 03HaKOMIeHUs paboTHUKOB aKCnnya-
TaUun C TEXHUYECKUMMW XapaKTePUCTUKaMM, MPUHLMIOM paboThl, YCTPOMCTBOM W 0bCnyxuBaHMeM npeobpasosa-
Tenen n3MepuTenbHbIX LUMMPOBLIX aKTUBHOW 1 PEAKTUBHOW MOLLHOCTY TpexdasHoro Toka L1 9249 (B panbHen-
wem — W).

1 ONNCAHWE N PABOTA

1.1 HasHayeHue U1

1.1.1 WM npepHasHayeHbl Ang NWHENHOTO NpeobpasoBaHNs BXOAHOTO CUrHanma B YHUULMPOBAHHbIE
BbIXOAHbIE CUrHamMbl MOCTOSHHOTO TOKa, NPONOPLUMOHANbHbIE U3MEPEHHBIM aKTUBHOW U PEAKTUBHON MOLLHOCTAM,
N3MEPEHUSI U OTODPaXeHNs PE3YNbTATOB M3MEPEHUST HA OTCYETHBIX YCTPONCTBaX (B AanbHenwem QY) ¢ yyeTom
KO3(PhULMEHTOB TpaHCOPMaLMK NEPBUYHBIX LiENeN, 1 nepeaayn pesynbtatoB usmepeHus Ha MOBM ¢ ucnonb-
30BaHuem nopta RS-485.

Csi3b ¢ [TOBM ocyLiecTBnseTCH B COOTBETCTBUN C NPOTOKONOM 0bmeHa AaHHbiMu MODBUS. Onucanune
npotokona obmeHa gaHHbiMu MODBUS npuBegeHo B npunoxenun [.

Y WM, umetoLmx BCTPOEHHbIE perne, aHaoroBble BbIXO4bl OTCYTCTBYHOT.

Y UM, uMetoLmx aHanoroBble BbIXOAbI, OTCYTCTBYIOT BCTPOEHHbIE perne.

Hannume BCTPOEHHbIX pene No3BONSET OCYLLECTBUTb KOMMYTALMIO BHELUHUX Lener Npu NPUHMKEHUN
WM NPEBbILIEHNN BXOAHBIM CUrHANOM YCTaHOBIEHHOMO Nopora cpabaTbiBaHus.

Hanuuve aHanoroBoro Bbixoaa, Bbixoga RS-485, BCTpoeHHbIX pene onpedenseTtcs notpebutenem u
yKa3blBaeTCa UM Npy 3aKase.

1.1.2 UM moryT NpuUMeHATLCA ANS KOHTPOSS aKTUBHOW U PeaKTUBHOWM MOLLHOCTU TpexdasHbIX Tpexmnpo-
BOAHbIX Lienen nepeMeHHoro Toka vactoton 50 [ B aneKTpUYEeCKUX CUCTEMAX M YCTaHOBKaX, ANs KOMMIEKCHON
aBTOMaTM3aLmMn 06LEKTOB ANEKTPOIHEPTETUKI PA3IIMYHbIX OTPACEe NPOMBILLNEHHOCTM.

1.1.3 U 9Bnst0TCSA YCTOMYMBLIMM K BO3GENCTBIIO PAAMONOMEX U OTHOCATCS K 060pyA0BaHMI0, dKennyaTh-
pyEMOMY B CTaLMOHAPHBIX YCMOBUSIX MPOU3BOACTBEHHBIX MOMELLEHMIA, BHE XMMbIX JOMOB.

1.1.4 VN He npegHa3Ha4eHbl 4NS YCTAHOBKM W 3KCNITyaTaLuyuy BO B3PbIBOOMACHBIX M MOXaPOONacHbIX 30-
Hax no MY3.

1.1.5 Mo 3aWwMLLEeHHOCT OT BO3OENCTBUSA OKpyxatowein cpedbl WIM cCOOTBETCTBYIOT CTEMEHW 3aluTbl
IP20 no FOCT 14254-96.

1.1.6 UM obecneunBaloT ranbBaHUYECKOE pasdernieHne nocreaoBaTenbHbIX BXOAHBIX LEenei Mexay co-
0oi1, nocnegoBaTeNbHbIX 1 NapannenbHbIX BXOAHbIX Lenen, BCEX Lienen u Lenen NuTaHus, BXOAHbIX U BbIXOAHbIX
Lienen, BbIXOAHbIX Lenen Mexay coboi.

1.1.7 U npeaHasHaveHbl AN BKMOYEHWUS HEMOCPEACTBEHHO UMM Yepes n3MepuTesbHble TpaHchopMa-
TOPbI TOKA 1 HANPSHKEHUS.

1.1.8 UIN npegHa3HaveHb! 4ns aKCnnyaTauum npy TemnepaType oKpyxarowero Bo3ayxa ot MuHyc 40 oo
nntoc 50°C v BnaxHocTu Bo3ayxa 80 % npu Temnepatype 25 °C.

1.1.9 Mo 3awmTte obcnyxuBaroLero nepcoHana oT NopaXeHust ANeKTpUYeckum Tokom MIT oTHocATES K
obopygosanuio knacca Il, kateropus MoHTaxa Il.
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1.2 TexHu4eckne xapakTepucTuku

1.2.1 MNo 3aka3zy notpedbutens /M moryT 6bITb M3roTOBMEHBI C NapaMeTpaMu NpeobpasyemMoro BXOLHOTO

curHana, npueeaeHHbIMM B Tabnuue 1.

Tabnumua 1
[MapameTpbl Npeobpa3yemoro BXO4HOro C1rHana
TokIa=lc, A Hanpsixenne Uag,Usc,Uca, B Cos ¢ (Sin @)
OvnanasoH |HomuHanb- | nana3oH | HomuHanbHoe | [lMana3oH n3MeHeHus Homu- Yacro-
npeobpa-  [HOe 3Haye- | npeobpa- 3HaveHve, UH HanbHoe | Ta, L
30BaHNs Hue, IH 30BaHns 3HaveHue
0-0,5 0,5 0-120 100
0-1,0 1,0 0-264 220 Mnioc 1-0-munyc 1-0-nntoc 1 I 45 -
0-25 2,5 0-456 380 (0-nntoc 1-0-mmHyc 1-0) 55
0-5,0 5,0 80 - 120 100
[Mpumeyanue - [inanasoH npeobpasosanus 80 — 120 B gns UMM ¢ nuTaHWeM OT 3MepUTESTbHON Lienu

[lnana3oHbl Npeobpa3oBaHmst BXOAHOTO TOKA M HANPSHKEHWs ykasblBatoTCst NoTpebuTtenem npu 3akase.

1.2.2 [lJnana3oH W3MEHEHMS BbIXOLHOTO aHANOroBOro CUrHana, avanasoH W3MEHEHWS COMpOTUBMEHUS Ha-
rPy3KW, AuMana3oH U3MeHeHUs koaddmumeHTa MowHocTn ans UM, umerowwmx aHanorosble BbIXOAb!, yka3aH B Tab-
nuue 2.

Tabnuua 2
[nana3oH n3meHeHUs BbIXOAHOrO aHa- | [lnana3oH conpoTUBReHWs Ha- | [nanasoH u3MeHeHus Koaduum-
n10roBoro curHana, MA rpysku, KOm eHTa mowHoctn Cos ¢ (Sin @)
MuHyc 5,0 — 0 — ntoc 5,0 ot 0 go 3,0
nntoc 1-0-muHyc 1-0 —nnioc 1
0-25-50 or 0 10 3,0 (0 —nnioc 1-0-mmHyc 1-0)
4,0-12,0-20,0 or 0000,5
0-50 or 0 8o 3,0 nntoc 1-0
4,0-20,0 o1 0800,5 (0 —nnioc 1)

[nanasoH N3MEeHEHMs BbIXOQHOMO aHANoroBOro CurHana yKa3bIBaeTCA n0Tpe6|/|TeneM npn 3aKase.

1.2.3 Knacc TouHoct WM 0,5. Mpeaenbl gonyckaemMoin OCHOBHOW NPUBEAEHHON norpelHocTn UMM paBHb
+ 0,5 % OT HOPMUPYIOLLETO 3HAYEHNS BBIXOAHOTO CUrHana AHOPM.
Hopmupytowee 3HaveHne no Boixogy RS-485 — Atopm = 5000 eguHuL,
Hopmupytowee 3HaveHne no Beixogy OY — AHOPM = IH UH - KTT KTH V3.
roe K1T, KTH — HOMWHanbHbIe KO3(hMULMEHTbI TpaHC(opMaLmm 3MepuTenbHbIX TPaHC(OPMaTopOB TOKa U
HanpsbkeHus, BKMoYeHHbIX Ha Bxoge WM, onpeaensiemble no opmyne
l1 (Uy)
-------------- (1)
l2 (U2)
l1 (U1) — HOMMHanNbHOE 3HaYeHMe ToKa (HaNPSPKEHWS) NEPBUYHON LEMKU U3MEPUTENBHOTO TPaHC-
opmaTtopa;
l2 (U2) — HOMMHaAnNbHOE 3HAYeHWe ToKa (HanpshkeHUsl) BTOPUYHOW Lienn W3MEPUTESTBHOMO TpaHC-
opmatopa.
[Mpu HenocpencTBEHHOM BKMtoYeHU KTT=1, KTH=1.
Hopmupytolee 3HaueHre no aHanoroBOMy BbIXOZY PaBHO BEPXHEMY Npeaeny Auana3oHa M3MEHEHMUS Bbl-
XOZHOr0 aHanoroBoro curHana.

1.2.4 VI tenno-, XonoaoycTonymBbl Npy BO3AENCTBIN TeMNepaTypbl OKpyXatoLero Bo3ayxa ot MuHyc 40
po nntoc 50 °C. lNpeaensl gonyckaemon SONONHUTENBHOM norpelwHocTh UMM, Bbi3BaHHON M3MEHEHWEM TeMnepary-
Pbl OKpYXKaKOLLEro Bo3gyxa OT HOpManbHOW 40 Mobon TemnepaTypbl B npegenax pabounx ycrnoBuin npuMeHeHNs
Ha kaxgpble 10 °C, pasHbl 0,5 npeaenoB 0CHOBHON NPUBEAEHHON NOTPELUHOCTY.

KrT(KTH)=

roe

[luct
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1.2.5 UM BnaroycToiumebl nNpy BO3enNCTBUM OTHOCUTENbHOW BniaxHocTn 80 % npum 25 °C.

1.2.6 JononHutenbHas norpelHoctb WM, Bbl3BaHHAs BIMSIHUEM BHELLHErO0 OAHOPOAHOMO NEPEMEHHOr0
MarHUTHOrO NOMs C MarHUTHON MHAyKumen 0,5 MTn Npu camoM HebGNaronpPUATHOM HanpasneHUK U hase MarHUTHO-
ro nossl, He NpeBbILLAeT NPeaesioB OCHOBHOM NPUBEAEHHON NOTPELLUHOCTY.

1.2.7 MNutanmne UMM ocywwecTBnseTcs no ogHOMY U3 CneayioLLyX BapuaHToB:

-a) OT UCTOYHMKA HanpsxeHust nepemerHoro Toka 220 B £10 % vactoTon 50 y;

-6) OT MCTOYHMKA HaNPSKEHWS NepeMEHHOro Toka oT 85 0 264 B (HomuHanbHoe 3HaveHune 220 B) yacToTon
50 'y unm OT UCTOYHMKA HanpshkeHUs nocTosiHHOMo Toka oT 120 fo 300 B (HomuHanbHoe 3HaveHue 220 B);

-B) OT UCTOYHMKA HANPSPKEHMS NMOCTOSIHHOIO Toka OT 18 00 36 B (HOMMHankHoe 3HaueHue 24 B);

-r) OT u3MepuTenbHoON Lenu HanpskeHnem ot 80 ao 120 B (HomuHarnbHoe HanpshkeHure 100 B).

BapuaHT nutanus UM ykasbiBaeTca 3aka3ynkom npu 3akase

[ononHutensHas norpeluHocTs UMM ¢ nuTaHnem no BapuaHTam a) — B), Bbl3BaHHAs 3MEHEHWEM HAMPSHKEHNS
MUTaHUS OT HOMUHAMBHOTO 40 MMHUMASTBHOO U MaKCUManbHOTO 3Ha4eHW, He npesbiwaeT 0,5 npeaenos OCHOBHOM
MpUBEAEHHON NOrPELLHOCTMW.

1.2.8 Tynbcauus curHana Ha aHanoroBOM BbIXOAE B HOPMarbHbIX YCIOBUSX MPUMEHEHNS He Bonee 75 MB ans
WM ¢ BepxHUM npedenom AuanasoHa M3MEHEHWst BbIXOAHOro aHanorosoro curHana 5,0 MA n 50 mB ans UMM ¢
BEPXHUM Npeaeniom auanasoHa M3MeHeHUs BbIX04HOro aHanorosoro curHana 20,0 MA.

1.2.9 Bpems ycTaHoBneHus pabodero pexuma He 6onee 30 MuH.

1.2.10 UM BbigepXuBatoT KpaTKOBPEMEHHbIE NepPerpy3kn BXOAHbIM TOKOM 1 HanNpshKeHMEM B COOTBETCTBUM C
Tabnuuen 3.

Tabnuuya 3
KpaTHoCTb 4 [nutensHoCTb
Lenm “cno KXol WHTepBan mexay AByms
TOKa HaNpshkeHUs | Meperpysok neperpyaKi, ¢ neperpyskamu, ¢
2 - 10 10 10
nocnegoBa- 7 - 2 15 60
TenbHbIe 10 - 5 3 2,5
20 - 2 0,5 0,5
napannenb- )
Hble 1,5 9 0,5 15

1.2.11 MocnegoBaTtenbHble M NapannenbHble uenu UM B TedeHne 2 4 BbigepXuBatoT neperpysky cOOTBET-
CTBEHHO TOKOM U HanpsxeHneMm, paBHbiM 120 % HOMMHAMNBHOMO 3HAYEHUS.

1.2.12 /N B ycnosumsix TpaHCNOPTMPOBaHNSA BbILEPXMBAKOT TEMNepaTypbl OKpYXatoLLero Bo3ayxa ot MuHyc 50
o nnoc 50 °C v oTHocuTENbHOM BriaxkHOCTV Bo3ayxa 98 % npm 35 °C.

1.2.13 UM, nmetowme BCTPOEHHbIE pene, obecneunsatoT YCTaHOBKY nopora cpabaTbiBaHMs KaXaoro pene B
ananasoHe o1 0 4o 150 % HOMMHANBHOTO 3HaYEHUS U3MEPSEMO MOLLHOCTMU.

1.2.14 [lonyckaeMbli TOK, KOMMYTUPYEMbINA Kaxabim pene, 0,3 A.

[onyckaemoe HanpshkeHne, KOMMYTUpyemoe KaxzabiM pene, 250 B.

1.2.15 UM, nmetowme BCTPOEHHbIE pene, 06ecneyumBaroT 3afepxKy BKMOYEHUS KaX4Oro pene B Avana3oHe
o1 0,5 o 10 ¢ ¢ auckpetHocTbio 0,1 C.

1.2.16 UM obecneunBatoT nporpammmnpyemblid BbIGOp MHAULMPYEMOro Ha natupaspsgHom OY curHana, co-
OTBETCTBYIOLLEr0 HOMUHANBHOMY 3HAYEHUIO U3MEPSIEMON MOLLHOCTU ANS NpubOPOB C HEMOCPEACTBEHHBIM BKITHO-
YEHMEM UMM HOMUHAMBHOMY 3HAYEHWMIO BXOGHOIO CUrHana B nepBUYHbIX Liensx A1 npubopoB C BKMOYEHWEM Ye-
pe3 U3MepuTenbHbI TpaHcopmaTop.
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1.2.17 UM obecneumsatot ans OY nporpamMmHyIo YCTaHOBKY BpeMEHW 13MepeHns n3 psga 1, 2, 3, 4 c.

1.2.18 MowyHocTb, notpebnsiemas UMM oT namepuTensHONM Lenu Npy HOMUHANbHBIX 3Ha4eHUsIX npeobpasye-
MbIX BXOZHbIX CUrHANoB, B 3aBUCUMOCTM OT NPUHATOTO BapuaHTa NUTaHUS, HE NPEBbILIAET 3HAYEHUI, NpUBELEH-
HbIX B Tabnuue 4.

Tabmvua 4
Llenb MoLwHoCTb, noTpebnsiemas OT U3MepuUTENbHON LiENK, B 3aBMCUMOCTM OT NuTaHus (cm. 1.2.7)
a) 0) B) )
la, lc 0,2 BA 0,2BA 0,2BA 0,2BA
Ua 6,0BA
Us 0,5BA 0,5BA
Uc 6,0BA

MowyHocTb, notpebnsemas MIM 0T BHELUHErO UCTOYHMKA NTaHus, He 6onee 6,0 BA.

1.2.19 UM moryT 6bITb M3rOTOBMEHBI B NNACTMACCOBLIX KOPMYycax ABYX KOHCTPYKTUBHBIX UCMONHEHWIA: 1CNOS-
HeHue E ¢ rabaputHbiMmu pasmepamu 98x98x138 mm; ucnonHeHue P ¢ rabaputHbiMu pasmepamu 120x120x138 mm.
Mpw 3akase UM nocne 0603HaveHmns Tuna UMM ykasbisaetcs ucnonHexve (LT 9249E, LT 9249P).

labapuTHbIE pa3Mepbl 1 pasmeTka LWmuTa ans kpennexns M npuseaeHsl B Npunoxexum B.

Mpumep ycnoBHOro 0603Ha4eHNs Npu 3akase v B Apyroi JOKYMEHTaLMU NpUBeaeH B npunoxeHuu [.

1.2.20 Macca WI He Gonee 1 kr.

1.2.21 W3onaumsa anektpudeckux Lenen UM BolgepKMBaET B TEYEHWE OAHOW MUHYTbI AEACTBME WCMbITa-
TENBHOrO HaNPSXKEHWs NPakTUYECKN CUHyconaanbHon opmMbl yactotorn S0 I, BENMYMHA KOTOPOro ykasaHa B Tab-
nuue 9.

Tabnuua 5

VcnbiTaTenbHoe HanpshkeHne, kKB
Un=100, 220 B Un=380 B

[MpoBepsieMble Lenu

Llenb nutaHus, KoHTaKTbI pene, kopnyc, RS-485, aHanoro-
Bbl€ BbIX0Ab! — BXOA

KoHTaKTbl pene — uenb NuTaHus

Kopnyc — Lienu nuTaHus,, KOHTaKTbl pesie 2,3 2,3
Llenn nutaHus — RS-485, aHanorosble BbIXogbl
[MocnegoBatenbHble Lieny — napannesbHble Lenu
Llenu Toka cpasbl A — Lenu Toka a3 C

3,7

3,7

KoHTakTbl pene — RS-485, aHanorosble BbIX0db! 2,3
RS-485 — aHanoroBble BbIX0b!
Kopnyc — RS-485, aHanorosble BbIXodbl 0,51

AHanoroBble BbIX0Abl MeXay cobomn
Mpumeyanne — Mpn NpoBEPKE ANEKTPUYECKON MPOYHOCTM U30MALMM HEOBXOAMMO YYMTbIBATb Ha-
NIMYMe UNK OTCYTCTBUE COOTBETCTBYHOLLIMX Lienen B KOHKpeTHoM UM

1.2.22 OneKTpU4ECKOe CONPOTUBNEHUE M3OMALMM MEXAY Lensmu, ykasaHHbIMM B Tabnuue 5, He MeHee
20 MOMm B HOpMasbHbIX YCIOBUSX MPUMEHEHMS.

1.2.23 CpepHun cpok cnyxdel UM He mexee 10 ner.
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1.3 CocTaB usgenus

1.3.1 B komnnekt nocrasku /I BxoasT:

-/n - 1wr.
- nacnopT — 1aK3.
- PYKOBOZACTBO MO 3KCMIyaTalmm — 19K3*
- METOAMKa NOBEPKY — 19K3*.
- CD - guck ¢ AeMOHCTPaLMOHHbIM MporpaMMHbIM 0becnedeHnem  — 1 LWr;
- KopobKa ynakoBoYHas - 1wr.

Mpumeyanue - *MMpu nocTaBke B OAMH agpec noctaenseTcs 1 ak3. Ha kaxable 3 M.
1.4 Yctpouctao u pabota UM

1.4.1 W KOHCTPYKTMBHO COCTOST U3 CreAyHLMX OCHOBHbIX Y3II0B: KOXYXa, TMLEBOM NaHenu, nnatbl obpa-
B0TKMW, NNaTbl MHAUKALWW, NNaTbl TUTAHWS, NNATbl KTEMMHbIX KOJNOAOK.

Ha nnate uHauKaumm pasmelleHbl YeTbipe CBETOANOAA UHAMKALMM MPEBbILIEHUS UMK NPUHWKEHUS BXOA-
HbIM CUTHarOM YCTaHOBNEHHOTO nopora cpabaTbiBaHus (4ns npeobpasoBaTeneil, B KOTOPbIX NPUCYTCTBYIOT pene),
un gsa OY. Ha ogHom OY nHOnumMpyeTcs U3MepeHHoe 3HavyeHe akTUBHOM MOLLHOCTU, @ Ha BTOPOM — peakTUBHOM
MOLLHOCTH.

Koxyx v nuueBas naHenb BbIMOMHEHbI 13 M30MNSALMOHHOMO MaTepuana.

KpenneHve Ha wuTe oCyLLECTBASETCS C NOMOLLbIO YEThIpEX (MKCaTOPOB.

Cxema anekTpuyeckas NOLKMOYEHUS NMPUBEAEHA B NPUIOKEHNN A.

1.5. MapkupoBka n nnombupoBaHue

1.5.1 CopepxaHue MapKMpOBKM OMpeaensieTcs Hanmyuem COOTBETCTBYHOLWMX BbIXOZOB M Cnocobom noa-
KMOYEHNS (HENOCPEACTBEHHOE UMM YePe3 U3MEPUTESbHBIE TPAHCHOPMATOPI).

1.5.2 Ha nuueson naHenu UMM HaHeCeHb!

- TN W KOHCTPYKTUBHOE WUCMOMHEHME;

- TOBAPHbII 3HAK M HAUMEHOBAHWE U3rOTOBUTENS;

- 3HaK ['0CyapCTBEHHOTO peecTpa;

- cumBonbl «— P>, «—| Q> », «JP<G, «1Q<n, ykasbiBaloLyte HasHaueHNe CBETOMMOAOB UHAVKALM,
cpabaTbiBaloLwyx Npu NPeBbILLEHUM (NEPBbIE ABA CUMBOMA) UM NPUHMKEHUN (TPETUI M YETBEPTbIN CUMBObI)
BXOZHbIM CUTHANOoM yCTaHOBMEHHOro nopora cpabatbiBanns (ans UM, B KOTOpbIX NPUCYTCTBYIOT pene);

- QVMHNLBI UBMEPEHUST MOLLHOCTM, 0TOBpaxaemon Ha QY;

- HOMWHanbHbIE 3HAYEHUSt N €AMHULBI M3MepeHust Npeobpasyemoro BxogHoro curHana ans Wrl, npegHa-
3HAYEHHbIX NS HEernoCPeACTBEHHOTO BKMOYEHWS, UK KOI(MULIMEHTbI TpaHCHOPMaLMK NEPBUYHBIX Lienen ans
MM, npegHasHaveHHbIX 4115 BKIIOYEHNS Yepe3 M3MepUTESbHbIE TPAHC(OPMATOpb! TOKa (HanpsKeHus);

- yCNoBHOe HanmeHoBaHwe kHonku BbIBOP (B);

- Hagnueb «CaenaHo B benapycuy.

- Knacc TOYHOCTHU;

- cTeneHb 3awwmTbl 06onoukm 1P20;

- cumeon B-4 no FOCT 30012.1-2002 «TpexdasHblit NePEMEHHBI TOK».

1.5.3 Ha ocHoBaHWU1 HaHeCeHb!:

- A1anasoH Npeobpa3oBaHns TOKa U HANPSHKEHWS;

- 0b03HaYeHNe poaa Toka, eAMHULA U3MEPEHUS 1 AuanasoH M3MEHEHWS BbIXOLHOMO aHarnoroBoro curHana,
eaVHNLA U3MEPEHMNS W A1ana3oH CONPOTUBMEHUS Harpy3ku Ans UM, MMetoLwmx aHanoroBblil BbIXOA;

- 0603HauYeHne pofa Toka, eAUHULbI U3MEPEHNS 1 HOMUHATTbHBIE 3HAYEHWS HANPSKEHNS, YACTOTbl MUTaHNS
W MOLLHOCTK, NOTpebnsemoit OT Lenu nuTaHus;

- NOPSIAKOBbI HOMEP MO CUCTEME HyMEPaLN M3rOTOBUTENS, FAe f4Be NepBble Lndpbl — nocnegHne Ludpbl
rofa u3roToBIEHNS;

- cumon F-33 no NOCT 30012.1-2002 «BHumaHwe!y;

- PyHKLMOHAmNBHOE Ha3HaYEeHNe KOHTaKTOB.

1.5.4 Tpu Bbinycke UM ¢ npon3BoACTBa Ha NULEBYIO NaHeb HAHOCUTCS KNeMO-Haknenka noBepuTens.
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2 UICNOJNIb3OBAHUE MO HA3HAYEHUIO

2.1 Mepsbl BesonacHoCTy

2.1.1 MepcoHan, gonywieHHbIn K pabote ¢ UMM, gomkeH BbiTb 03HakomneH ¢ «lpaBunamn TeXHUYECKon
AKCNnyaTaLnun 3neKkTpoycTaHOBOK NoTpebutenen», yTBepaeHHbIMI [OCIHEproHaa3opom, 1 ¢ npasunamn 6e30-
nacHoctn npu pabote c yctaHoskamu go 1000 B.

2.1.2 3anpeLyaetcs:

a) akcnnyaTuposatb I B yCNOBUSX N peXnUMaX, OTIINYAIOLWMXCA OT YKasaHHbIX B HACTOSILLEM PYKOBOACTBE
no aKcnnyatayum;

6) akcnnyaTuposaTtb MM 6e3 npeaBapuUTENbHOMO NPOXOXAEHNS MHCTPYKTaXa MO anekTpobe3onacHocTn 1
NONyYeHnst MMCbMEHHOIO paspeLLeHmnst 451 NPOBEAEHNS PErNamMeHTHbIX paboT;

B) NPOM3BOANTL BHELLHWE NPUCOEANHEHNS, HE OTKIMIOYMB Lienu NUTaHUs, BXOGHOIO U BbIXOAHbIX CUrHAmNOB;

r) akcnnyaTtuposatb WM npu 06pbiBax NPOBOAOB BHELUHETO NPUCOEANHEHNS.

2.1.3 OnacHbI (hakTop — HanpshKeHWe NUTaHWS 1 BXOLHOW CUrHa.

Mepbl 3aLuTbl OT ONACHOTO (hakTopa — NPOBEPKa NEKTPUYECKOTO CONPOTUBIIEHNS U30NSALMN.

B crnyyae BO3HUKHOBEHUSI aBapUitHbIX YCMOBUIA 1 pexuMoB paboTbl UM Heobxoanmo HeMeaneHHO OTKITio-
YnTb.

2.1.4 MNpoTnBonoxapHas 3aluuTta B noOMeLLeHusx, rae akennyatupyetcs WM, gomkHa gocturatecs:

a) NPUMEHEHNEM aBTOMATUYECKNX YCTAHOBOK MOXAPHON CUrHanu3auum;

) NpUMEHeHNEM CPeaCTB NOXAPOTYLLEHNS;

B) OpraHu3aLmen CBOEBPEMEHHOTO OMOBELLEHUS W 9BaKyaLuu Noaen.

21.5 WM [OnXHbl MPUMEHATHCS B YCIOBKSX, COOTBETCTBYIOLMX CTENeHn 3arpssHeHus 1 no
FOCT 12.2.091-2002

2.2 [MoaroToBKa K MCMOSb30BaHMIO

2.2.1 MNepep Havanom akcnnyataumn UM HeobxoaMmo BHAMATENBHO M3Y4YMTb HACTOsLLEe PYKOBOACTBO MO
aKcnnyatauyum.

2.2.2 [lo BBEOEHUS B aKcnnyaTaumo npubop JomkeH ObiTb NOBEPEH B COOTBETCTBUW C METOAMKOW NOBEP-
ku. MNepuogmyHocTb nosepkn 48 mec. MoBEPKY MOXHO OCYLLECTBUTL C UCMONL30BAHMEM YCTAHOBKM MOBEPOYHON
LIY 849. Cxema noBepku C UCNonb30BaHWEM YCTaHOBKY nosepoyHom LY 849 npuseneHa B npunoxeHum b.

2.2.3 B cnyyae, ecnu neped Havanom akcnnyatauum UM Haxoguncs B KIMMAaTUYECKUX YCMOBMSX, OTMU-
yatowmxcs ot pabounx, Heobxoanmo Bbiaepxatb npubop He MeHee 4 4 npu Temnepatype oT 15 go 25°C v Bnax-
HOCTM okpyxatoLero Bosgyxa ot 30 4o 80 %.

2.2.4 o yctaHoBkn UM Ha paboyee MeCTO He0b6X0AMMO NPOBEPUTL NPABUILHOCTb 3afaHust yCTaHaBMu-
BaeMbIX NPOrpaMMHO NapamMeTPOB; CETEBOrO HOMEPA, CKOPOCTM 0OMEHa, BPEMEHW U3MEPEHNS, BPEMEHUN 3aAEpX-
KW BKITHOMEHMS pere, 3Ha4YeHns nopora cpabaTbiBaHWNS KaXKOOro pere, 3Ha4YeHus Toka (HanpshkeHus), COOTBETCT-
BYIOLLETO HOMUHAMBbHOMY 3HAYEHWI0 BXOQHOrO CMrHama Mnn HOMMHAmNbLHOMY 3HAYEHWIO NMEPBUYHOTO TOKa (Hanps-
XEHUS) U3MEepUTENbHOO TpaHcgopmaTopa.

2.2.5 3akpenutb /I Ha naHenm npy NOMOLLM YeTbIpex (rUKcaTopoB.

2.2.6 [Ins BBegeHns B akcnnyatauuo Heobxoanmo:

- MOAKMKYNTL BXOAHBIE LIENK, Lenn NUTaHNs 1 peneiiHbiX BbIXOAO0B, BLIXOAHbIE Lieny;

- NyTeM BKIMKYEHUA KOMMYTALMOHHOW annapatypbl nogatb Ha Wl HanpsikeHWe nuTaHus U MsMepsiembin
BXOAHOW CUrHan.
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3 TEXHUWHECKOE OBCJTYXUBAHUE

3.1 OKkennyaTaumoHHbIN Hagsop 3a paboTon MMM npon3soguTes nuuamm, 3a KOTOpbIMU 3aKpenneHo AaHHoe
obopygoBaHme.

3.2 NnaHoBo-npeaynpeanTenbHbIN OCMOTP

[naHoBo-npegynpeautenbHblic ocmoTp (MMO) Npon3BoaaT B CPOKW, NpesyCMOTPEHHbIE COOTBETCTBYHO-
LeV MHCTPYKUMEN noTpebuTens.

Mopsigok MIO:

- OTKIMKOYUTb BXOOHOM CUTHAM W HaNpshKEHWe NUTaHUS;

- MPOU3BECTU HapyXHbIM 0cMOTP W, Cyxon BETOLLLIO yaanuTb C Kopnyca rpssb 1 Bnary;

- ybeanTbCa B OTCYTCTBUN MEXaHUYECKIX NOBPEXaeHU npubopa.

4 XPAHEHUE

4.1 XpaHeHvne WIT Ha cknagax AOMKHO MPOM3BOAMTLCA HA CTENNaxax B YMakoBKe NpeanpuaTus-
W3roTOBUTENS NPK TeMnepaType okpyxatowiero Bosgyxa ot 0 4o 40 °C 1 OTHOCUTENBHOW BNAXHOCTU BO3ayxa 40
80 % npwu 35 °C.

4.2 XpaHenne WIM 6e3 ynakosku cnegyeT npu Temnepatype okpyxatowero Bosgyxa ot 10 go 35 °C v ot-
HOCUTENbHO BnaxHocTy Boayxa 4o 80 % npu 25 °C.

4.3 B nomeLLeHnsIX Ans XpaHEHUs He JOMKHO ObiTb NblK, MAPOB KUCMOT U LENOYEN, arpeCCMBHbIX ra3os,
BbI3bIBALLMX KOPPO3MIO.

4.4 Tocne okoH4aHus cpoka akcnnyatauuu UMM He npeactaBnseT onacHOCTY ANS XKU3HW, 300POBbS JTI04EN
WK OKPYXXAIOLLEN cpedbl M ero yTunusauns OOSMKHa OCYLECTBASTLCS B COOTBETCTBUM C MECTHbIM 3aKOHOLa-
TENbCTBOM.

5 TPAHCMNOPTUPOBAHUE

5.1 TMpu norpyske, pasrpyske W TPAHCMOPTMPOBAHUM HEOOXOAMMO PYKOBOACTBOBATLCA TPeOOBaHUAMMU,
06YCrOBMEHHbIMU MaHUMYNALMOHHLIMU 3Hakami «Bepx» 1 «Xpynkoe. OCTOPOXHOY», HAHECEHHBIMI HA TPaHC-
MOPTHYIO Tapy.

5.2 TpaHcnopTupoaHe UM MoXeT OCyLLeCTBNSATLCA B 3aKPbITbIX TPAHCNOPTHbIX CpeacTBax Moboro Buaa
npu TemnepaTtype ot MuHyc 50 go nntoc 50 °C.

5.3 Mpu HeobX0aMMOCTH 0COBbIX YCMOBUI TPAHCTIOPTUPOBAHUS 3TO JOMKHO ObITh OFOBOPEHO CheLManbHO
B AAOTOBOPE Ha MOCTaBKY.

6 TAPAHTUU U3rOTOBUTENA
6.1 3rotoBuTens rapaHtupyet cootseTcTaune VI TpeboBaHmaM TeXHUYECKUX YCOBWUIA Npu COBMoaEeHNM
YCOBMWI 3KCMyaTauum, XpaHeHUs U TPaHCMOPTUPOBAHUS.

6.2 [apaHTUiHBIN cpok akcnnyaTauum UM — 48 mec co aHA BBOAA B AKCMyaTaLMIo.
apaHTUHbI CPOK XpaHeHus UIMT — 6 Mec ¢ MOMEHTa U3roTOBNEHUSI.
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NPUNOXEHUE A

(obsizaTensHoe)

CxeMbl anekTpuyeckme noaKnYeHUn

° Ua gB Uc
I S R
2 5 |

sz
K1 KZTKSTK4\+
1]

9 [ 10 | 11| 1213 ] 14 ]| 15] 16

R R

MuTaxve RS-485 Pene Pene
aKTUBHOM peakT1BHON
MOLLHOCTM MOLLHOCTM

PucyHok A.1 — Cxema anekTpuyeckas nogknioyderus UM, nmeroLmx BCTpOeHHbIe perne

A Ic Us Us Uc
o I T O
1 | 23] 4| 5] 6] 7|8

9 [ 10| 1M | 1213 ] 14 ] 15] 16
Al B -] 4+ -] -
<L <L <L CL (*_r)<L (:)JJ (i)<L (¢)<L

Mutanue RS-485 AHanoroBble BbIXoAb!
aKTUBHOW peaKkTUBHOW
MOLLHOCTM ~ MOLLHOCTY

PucyHok A.2 — Cxema anektpuyeckas nogkmouenus U, umetowmx aHanorosble BbIXoabl
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NMPUNOXEHUE b

(cnpaBoyHoE)
P1
P1-1
KoHTakT
21, 22 -
‘ 1 9 ——
1A P2 MutanHwe
23,24 9 10—
1,12 *
:| Ic ° . Bbixon P3 » P4
13,14 7 12 | RS-485
1,2 Gl 13
3,4 ve I, 14
s - 15
15 8 16
5
6, 16, 26
9
10
29
30
Emm—
P1-2 ~220B50 'y
—
P1 — yCTaHoBKa nosepoyHas LY 849;

P1-1 - pa3bem «[loBepsiemblit npubop» ycTaHOBKM noBepoyHomn LIY 849;
P1-2 - pasbem «~220 V 50 Hz» yctaHoBku nosepoyHom LIY 849;

P2 — M LT 9249;

P3 — npeobpasosarenb yposHeit RS-232/RS-485;

P4 - N3BM,;

PucyHok b.1 — Cxema nosepku UM ¢ ncnonb3oBaHneM ycTaHoBKW noBepoyHoi LIY 849
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NPUNOXEHWE B

(cnpaBoyHoE)

s

labapuTHbIE U YyCTAaHOBOYHbIE pa3Mepbl M pa3MeTka Wwuta ana kpennewunsa UM

91(110)

PucyHok B.2 — PasmeTka wwta ans kpennexus UM

h
| v ; i,
P -~ J b
)l B L
BapuaHT BbicoTa, LLUnpuHa, [nnHa
KOHCTPYKTWUBHOTO MM MM (1),
UCTIOSTHEHUS H h B b MM
E 98 96 98 96 138
P 120 120 138
PucyHok B.1 — MabaputHble pasmepsl UM
A
91 (110)

Mpumeyanne — be3 ckobok ykasaHbl pasmepbl OkHa Ans kpenneHns UM KOHCTPYKTUBHOMO ucnon-
HeHus E, B ckobkax — ans kpennenus UM KOHCTPYKTUBHOIO 1cnomnHeHns P

[luct
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NMPUNOXEHWUE I
(cnpaBoyHoE)
OnucaHue pexuMoB UHANKALMK OTCYETHBIX YCTPONCTB

PacnonoxeHHas Ha kpbike MMM kHonka BbIBOP (B) nossonseT ocylectButs MHAnKaumo Ha OY nHdopma-
LMK, COOTBETCTBYHOLLEN BbIBPaHHOMY peXMMy 0TOBpaKeHMS.

Bo3MOXHbI Ba TUMa HaXaTus Ha KHOMKY: «KOPOTKOE» HaxaTue (8o 1 cexkyHabl), «arnHHoey» HaxaTtue (Gonee
2 CeKyHa).

[pn «KOPOTKOM» HaXaTuW MPOMCXOAWT NOCNeaoBaTeNbHbIA Nepebop PEXMMOB OTOBPAXKEHNS: HOMUHAIBHOO
3HaYeHWs M3MepSemMoro napameTpa NepBUYHON LMK, BPEMEHW W3MEPEHWs, HOMepa YCTpoincTBa npu pabote ¢
MODBUS, koga ckopoct obmeHa npu pabote ¢ MODBUS, nopora cpabatbiBaHis pene Ha MpuHKeHWe, nopora
cpabaTbiBaHMs pene Ha NpeBbilLeHne, BPEMEHM NepenpoBEPKM YCrioBms cpabaTbiBaHUs pene, 1 banee - Mo KorbLly.
[pyn OTCYTCTBIM B NpMBOpE Kakoro-nnbo PyHKLMOHANBHOTO Yara, ero napaMeTpbl He 0TOBpaKatoTCs (MPOMycKatoTCs).

Ecnu B TeyeHne ABYX CekyHA He HaxwumaTb kHonky BbIBOP, OY nepenaet B OCHOBHON pexiiM 0TOOpaxeHnst
— PeXUM 0TOOPaXEHNs! M3MEPEHHOTO 3HAYEHUS BXOAHOO curHana. Mpu atom Ha BepxHem OY oTobpaxaeTtcs ns-
MepEHHOe 3HaYEHWEe aKTUBHOW MOLLHOCTI, @ Ha HKHEM — U3MEPEHHOE 3HAYEHe PEaKTUBHOWM MOLLHOCTH.

Bo Bcex ocTanbHbIx pexvumax nHdopmaums 6yaet otobpaxaTbes Tonbko Ha BepxHem OY.

UTo6bl M3MEHNTL 3HaYeHWe Ntoboro napameTpa, HeOBXOAMMO B pexuMe 0TOOpaXeH!s COOTBETCTBYIOLLETO
napaMeTpa OCYLIECTBUTb «ANMHHOE» HaxaTtue. [pu BXOOE B PEXWUM M3MEHEHWUS| MapaMETPOB HAYHET MOpraTh
CTapLUMit pa3psa M3MEHSIEMOrO NapameTpa (Mpy U3MEHEeHU NOPOroB pene NepBbIM KOPPEKTUPYETCS 3HaK Yncna).
KopoTkoe Haxatue Ha kHonky BbIBOP npuBedeT k yBenuyeHmio paspsiga Ha 1 unv nepemelleHve 3ansToi (npum
KOPPEKTUPOBKE HOMMHAMBHOTO 3HAYEHUS U3MEPSEMOTO NapaMmeTpa NePBUYHON Lienu), Mnbo NPUBEAET K U3MEHEHMIO
3HaKa 4Mcna (pexmm KOpPEKTUPOBKY NOporoB cpabaTbiBaHns pene). [Ins nepexoaa k M3MEHEHNIO CNeayHoLLero pas-
psiga HeobXoaMMO OCYLLECTBUTL «ANMHHOE» HaxaTue. [Npu nepexoge ¢ camoro Mnaawero paspsaa («anMHHoey»
HaXaTue) HOBblE HACTPOKKM ByayT COXpaHeHbI, MPY 3TOM Ha MHAMKATOpe 0TOBPa3NTCs COXpaHEHHOe 3HaveHwe. Mpu
OTCYTCTBUM HAXaTuil B peXMMe U3MeHeHUs napameTpos bonee 5 cexyHa npubop neperaeT B pexum oTobpaxeHus
W3MEPEHHOrO 3HAYEHUS BXOAHOMO CUrHara, HOBbIE HACTPOMKW Npu 3TOM He ByayT cOXpaHeHb!.

PN «QNMHHOMY HaXaTuu, B pexuMe 0TOOpaxeHWs M3MEPEHHOTO 3HAYEHWS BXOLHOIO CurHana (OCHOBHOM
pexum oTobpaxeHns), OY nepexoauT B peXMM U3MEHEHUS APKOCTU CBEYEHWS paspsigoB MHAuKaTopa. B atom pe-
KUME MPU KKOPOTKOMY HaXaTuu NPOMCXOANT MBMEHEHNE SIPKOCTU Ha OAHY CTyNeHb B CTOPOHY yMeHbLueHus. [ocne
CaMOM TYCKION CTYMEHN SIPKOCTM BKIKOYAETCA MakcumanbHas. Beero yeTbipe cTyneHn spkoctu. Ecnm B TeyeHme 5
cekyHz He TporaTb kHonKy BbIBOP, QY nepeitget B OCHOBHOW pexum oTobpaxeHnst 6e3 3anoMMHaHNs M3MEHEHHO
sipkocTy. [1ns 3anoMMHaHUs BbIBGpaHHOM SPKOCTW HEOBXOAMMO OCYLLECTBUTL «ANIMHHOE» HaXaTue.

Mpumep otobpaxaemon Ha OY nHdopmaumn B pasHbIX pexumax paboTbi:

1 OCHOBHO pexum

roe 123.4 — 3HayeHne N3MepeHHON akTUBHON MOLLHOCTH, 342.1 - peakTUBHOW MOLLHOCTM

1 2 3. 4 BepxHee QY

3 4 9. 1 HuxHee OY

2 Pexum 0T06pa)l(eHI/IFI HOMWHAJTbHOro 3Ha4eHNA U3MepaemMoro CurHana.
| 1 2 5. O

[[€ = — MOPratoLLMN MUHYC;
125.0 — HOMUHanNbHOE 3Ha4YeHNe N3MepseMoro curHana. BoamoxHble 3HayeHust ot 1 go 9999.
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3 Pexum oTobpaxeHnst BpEMEHN U3MEPEHMS

roe b — mopratowmin npusHak 0To6paKEHNS BPEMEHN N3MEPEHNS;
1. — Bpems u3mepeHuns, c. BoamoxHble 3Havenns 1, 2, 3, 4.
4 Pexnm oTobpaxxeHns HoMepa yCTPOCTBa:

H| 2] 5| 5.

roe H — mopratowmin CMBON - NpU3HaKk pexuma o0TobpaxeHns Homepa yCTPONCTBa.
255. — Homep ycTpoiictea npu pabote ¢ MODBUS. BoamoxHble 3HaveHns oT 1 go 255.
5 Pexxum oTobpaxeHns koga ckopocTn obmeHa:

C 3.

roe C - mopratoLmin CMMBON - NPU3HaK 0TOOPaXeHust Koga CKopocTi 0bmeHa.
3. — koa ckopocTu obmeHa npu pabote ¢ MODBUS. BoamoxHble 3HaueHus: 0 —1200 6og,

1 —2400 6op, 2 — 4800 6op, 3 — 9600 6oa. 4 — 19200 60z, 5 — 28800 6opa, 6 — 34800 60g, 7 — 57600 boa, 8 -
115200 601.

6 Pexxum oTobpaxeHns nopora cpabaTtbiBaHnst penie Ha NpUHUKEHKe:

L] 1] 0.
A

raoe LJ — Mopratowmit cumMBOn - NpraHak 0ToBpaxeHUs nopora cpabaTbiBaH!s pesie Ha NPUHIKEHME.
10. — nopor cpabaTbiBaHus pene Ha npuHmkeHue, %. BoaMoxHble 3HaueHus oT -255 go +255
A - [N akTMBHOW MOLLHOCTY;
P - ans peakTUBHOW MOLLHOCTM

7 Pexum otobpaxeHuns nopora cpabaTbiBaHust pene Ha NpeBbiLLEHIE:

| 8| 0.
A

roe L1 — moprawowumii cuMBon - NpusHak oTobpaxxeHns nopora cpabaTbiBaHMs pene Ha NPeBbILEHME.
80. — nopor cpabaTbiBaHWs pene Ha npesbilweHne, %. BoamoxHble 3HaueHus ot -255 o +255;
A — [Ons aKTMBHOM MOLLHOCTH;
P — ons peakTMBHON MOLLHOCTM

8 Pexum oToOpaxeHns BpEMEHN NepenpoBepki YCIioBust cpabaTbiBaHUs pene:

0.f 5

e _ - Mopraloluyii CUMBON - NPU3HaK OTOBPakeHs BDEMEHM nepenpoBepk YCroBus cpabarbiaa-

HUA pene.

0.5 —Bpems nepenpoBepKM ycrioBus cpabatbiBaHus pene, ¢. BoamoxHble 3HaveHus ot 0.5 1o 10.0.
9 Pexum 3MeHeHus SpKocTy:
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rae 000 — NPU3HakK pexnma U3MEHEHUA APKOCTH.

1. — MOprarwLmin Kog apkocTi. BoaMoxHble 3HaueHust 0T O (MUHUMarnbHas SpKoCTb) 40 3 (MakcuMasb-
Has SIPKOCTb).

10. HencnpasHocTb UM (Mpu 3TOM pene OTKIYeHbI, Ha aHanoroBoM Bbixoae W Bbixode RS-485 3Ha-
YeHMsl, COOTBETCTBYHOLLME HYNEBOMY 3HAYEHWNIO BXOAHOMO CUrHana):

Nam

Jlner

No 1oKyM. Moan. |[ara
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NMPUNOXEHWE O
(cnpaBoyHoOE)
MpoTokon o6MeHa AaHHbLIMK

B npnbope peanusosaH npotokon obmeHa gaHHbimu MODBUS, pexum RTU.

dopmart nockInku — 8 61T 6e3 KOHTPONS YETHOCTM!.

Ckopoctb 06meHa — 1200, 2400, 4800, 9600, 19200, 28800, 38400, 57600, 115200 604 (BbIGMpaeTcs
notpebutenem).

CeTeBoi HoMep npubopa 3agaeTcs noTpebutenem B AnanasoHe ot 1 ao 255.
OyHkumn MODBUS, nogaepxusaemble AaHHbIM Npubopom:
OYHKUMSA 1 — YTEeHWe COCTOSHNS perne;
OYHKUMS 3 — YTEHWe PEruCTPOB HACTPOEK (4X — 6aHk);
OYHKUMSA 4 — YyTeHNe BXOAHbIX PErMCTPOB (3X — 6aHK);
OYHKLMS 6 — YCTaHOBKa €AMHUYHOMO PerncTpa HacTpoek (4x — BaHk).

®yHKuma 1 npeaHasHayeHa 45 OnNpeaeneHns COCTOSHNSA pene, BCTPOEHHbIX B npubop. dopmar 3a-
npoca Aans yHKymm 1:

| SLAVE | 01 | START | LENGTH | CRC |
roe
SLAVE agpec 3anpawusaemoro npubopa (1 6anT);
01 kog cpyHKumm (1 BanT);
START afpec Hayana 3anpalunBaembix AaHHbIX (2 6aiTa, CTapLnMi 3aTeM MNaaLLIMRY);
LENGTH KONMWYeCTBO 3anpalunBaeMblX JaHHbIX (2 BaiTa, cTapLunii 3aTeM MNaaLwnia);
CRC KOHTPOMbHbIN LAKINYECKNIA KO,

[Mpnbop OTBETUT TOMBKO B TOM cryyae, ecnm START = 0000h, a LENGTH = 0004h. Ecnn START u
() LENGTH oTnmyHbl OT BbILEYNOMSIHYTHIX, NPUOOP BbigaeT UCKMYEHWe — «HenpaBuUrbHbIN agpec AaH-
HbIX» (CM. UCKITIOYEHUS).

®opmat oTBeTa AN hyHKLUMUM 1:

| SLAVE | 01 | 01 | DATA | CRC |
roe
SLAVE agpec oTeeTuBLLEro npubopa (1 6anT);
01 Kog yHKkumm (1 6anT);
01 KOMMYeCTBO nepesaBaemblx 6anT gaHHbIx (1 6anT);
DATA GanT coctosHua pene, rae: 6ut 0 — coctosHme pene K1; 6ut 1- coctosHue pene K2;

out 2 — cocTosiHue pene K3; 6ut 3 — coctosiHne pene K4; octanbHble 6uTthl BCerga
paBHbl «0y;
CRC KOHTPOMbHbIN LKINYECKNIA KOA.
B none DATA, ecnu 61T yCTaHOBIIEH 3TO O3HAYAET, YTO COOTBETCTBYHLLEE Pere BKMOYEHO.
®yHKumMA 3 NnpeaHa3HayveHa Ans onpegeneHus YCTaHoBOK (HacTpoek) Ans AaHHoro npubopa. opmat
3anpoca ans yHkumm 3:

| SLAVE [ 03 | START | LENGTH | CRC |
roe
SLAVE agpec 3anpawusaemoro npubopa (1 6anT);
03 ko, pyHKumm (1 BanT);
START afpec Hayana 3anpalunBaembix AaHHbIX (2 BaiTa, CTapLini 3aTeM MNaaLLIMRY);
LENGTH KOMMYECTBO 3anpalLnBaembix AaHHbIX (2 baiTa, CTapLunin 3aTeM MnajLumn);
CRC KOHTPOMbHbIN LKINYECKNIA KOA.
Mpubop 0TBETUT TONLKO B TOM crnyyae, ecnv START Haxogutcs B gnanasone ot 0000h go 0010h, a
Jlver
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LENGTH — ot 0001h go 0010h. lMpu atom crneayet yyectsb cnepytowee: START + LENGTH He gomkHo npe-
BbicuTb 0010h. Ecnm START u (unn) LENGTH HaxogsTcs BHe ykasaHHbIX Auanas3oHoB, npubop BblgaeT uc-
KnoYeHne — «HenpaBunbHbIi aAPeC AaHHbIX».

dopmat oTBETa ANSA (DYHKLUMUM 3.

| SLAVE | 03 | BYTES| DATA..| CRC |
roe:
SLAVE agpec oTeeTuBLIEro npubopa (1 6anr);
03 kog cpyHkumm (1 BanT);
BYTES KONM4ecTBO NepegaBaemblx 6anT gaHHbIx (1 6anT);
DATA... COOCTBEHHO AaHHble, NpeaHa3HayeHHble K 0OMeHY;
CRC KOHTPOMbHbIN LMKINYECKNIA KOA.

OcoBeHHOCTLI0 3TON KOMaHAbl ABASETC TO, YTO 3anpalumsaroTcs AByxbainToBble faHHble (CITOBA).
[anee npuseneHa Tabnuua [1.1, B KOTOPOW CBEMEHbI BCE BO3MOXHbIE 3anpallnBaeMble JaHHble C UX agpe-
camu 1 AnuHamu.

Tabnuua 0.1.
HauMeHOBaHHE AaHHbIX Apnpec Havana [InnHa aaHHbIX,

AaHHbIX, CroBa CroB
Kog pkocTy; NonoxeHWe 3ansToi Ha uHauKaTope 0000h 0001h
BepxHee 3HayeHMe amanasoHa nokasaHWil OTCYETHOrO YCTPOWUCTBA 0001h 0002h
[Mopor cpabaTbiBaHUs Ha NpeBbllueHne ans P 0003h 0002h
Mopor cpabaTbiBaHWS Ha NPUHKEHWE ans P 0005h 0002h
[Mopor cpabaTbiBaHUs Ha NpeBblweHne ans Q 0007h 0002h
[Mopor cpabaTbiBaHus Ha NpUHMXeHne ans Q 000%9h 0002h
Bpems n3mepeHnus 000Bh 0002h
Bpems 3agepxku cpabaTbiBaHus pene 000Dh 0002h

«Kog SpKoCTU» 1 «MOMNOXKEHNE 3anSTON Ha HAWKATOPE» — ABa (hYHKUMOHANBHO pa3Hbix 6aiTa, cee-
AeHHble B 0gHO CJTOBO ans ymeHbLIEHUS ANKHBI 3anpaluvBaeMbIxX AaHHbIX. B cnose ctaplumi 6ant — kog
SPKOCTW, MNAALUMIA - NONOXEHME 3anATon Ha uHaukaTope. Kog apkocTu - 310 yncno ot 0 go 31, npuyem 0 —
OTCYTCTBME CBEYEHMS MHAMKaTopa, 31 — MakcumarbHas SpkocTb. B npubope ncnonbayotes cnegytowme 3Ha-
yeHust: 11 — rpagauma 0; 15 — rpagaums 1; 21 — rpagaums 2; 31 — rpagaums 3. bant «nonoxexue 3anaTon Ha
NHAMKaTOpe» onpedenseT AECATUYHbIN Pa3psid VHAMKATOPa, B KOTOPOM 0TOBpaxaeTcst AecATUYHas Touka.
MoxeT npuHuMaThb 3HayeHus ot 0 go 3, npudem ans 3HaveHns 0 — 3anstas oTobpaxaeTcs B NepBOM pasps-
e, cunTas c neBoro; 3 — 3ansTasi B YeTBEPTOM, CAMOM KparHEM paspsde.

«BepxHee 3HayeHve anana3oHa nokasaHu OTCHETHOrO YCTPOWCTBA» — 3TO 3HAYEHUE, KOTOPOe Mpu-
Oop nokaxeT Npu nojaye Ha ero BXOA CUrHamna, COOTBETCTBYHOLLENO HOMMHANBLHOMY 3HayeHuto. [apameTp
NpeacTaBneH B ABOMYHO-AECATUMHOM HE YMakoBaHHOM Koae. baiT, nepegaBaeMbiin nepBbiM, COOTBETCTBYET
Bornee craplemy pa3psay. MoxeT npuHumarts 3Hadenns ot 1000 go 9999. MonoxeHne AeCATUHHON 3anATON
BepeTca 13 nons «nonoXeHWe 3anaToi Ha UHAMKATOPE» U UMEET aHANOMYHOE TPaKTOBaHMe.

«Mopor cpabaTbiBaHWs Ha NpeBblLleHne (NpuHkerne) ansa P (Q)» — ato nopor cpabatbiBaHuMs yCTa-
BOK, BblP@XeHHbI B MPOLIEHTaX OT HOMMHAMBLHOTO 3HA4YeHUs BXOAHOrO curHana. lNapameTp npedcTaBrieH B
[BOMYHO-ECATUYHOM HE YNMaKoBaHHOM kKoae. bailT, nepeaaBaembilii nepBbIM, COOTBETCTBYET Gonee cTaplue-
My pa3spsgy. [onoxeHue LecATUYHON 3angTon — BCerga B TpeTbeM paspsge. Bo3amoxHble 3Ha4eHns HaxoaaT-
cs B amanasoHe o1 "000.0" go "255.0" n MoryT BbITb CO 3HaKaMM «MC» UK «MUHYC». pU3HaK 3Haka B pas-
psge nocne 3ansToil. 3Haky «nncy cooTBETCTBYET 0, 3HAKY «MMHYCY - 1.

«Bpems nsmepeHns» — 310 BpEMS B CEKYHAAX, NpoLLelee ¢ MOMEHTa U3MEHEHUS BXOQHOTO CUrHa-
na jo MOMEHTA MOJTy4YeHUst HOBOrO pesynbTaTta M3MEPEHUS Ha OTCYETHOM YCTPOMCTBE C HOPMUPOBAHHON Mo-
rPEeLUHOCTbI0. MapameTp NpeacTaBneH B ABOMYHO-AECATUYHOM He ynakoBaHHOM kofe. baut, nepefaBaemblit
nepBbIM, COOTBETCTBYET Gonee crapwemy paspsgy. [onoxeHue OeCATUYHOM 3ansTol — BCErga BO BTOPOM
paspsige. [Mapametp moxet npuHuMaTh 3HadveHns "01.00", "02.00", "03.00", "04.00".

INuet
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«Bpemsi 3agepxku cpabaTtbiBaHWs pene» — 310 BPeMsl, B TEYEHWE KOTOPOro NepenpoBepseTcs yCno-
Bue cpabatbiBaHus pene. dopmat faHHbIX aHanoryeH napameTpy «Bpems namepenus». MoxeT npuHumaTh
3HayeHus B amanasoHe ot "00.5" 0o "10.00" n 3agaeTcsa ¢ anckpeTtHocTbio 0.1 C.

®yHKuMA 4 npegHasHayeHa Ans OnpefeneHus Tuna 3anpalumBaemoro npubopa v nonyyYeHus Koga,
COOTBETCTBYHOLLErO NOAAHHOMY BXOAHOMY curHany. ®opmar 3anpoca Ans yHKuum 4

| SLAVE | 04 | START \ LENGTH | CRC \
roe
SLAVE agpec 3anpawusaemoro npubopa (1 6anr);
04 kog cpyHKumm (1 BanT);
START afpec Havana 3anpalumBaemblx JaHHbIX (2 BarTa, cTaplunii 3aTeM MNagLwui);
LENGTH KONMWYeCTBO 3anpaluMBaeMblX JaHHbIX (2 BaiTa, cTapLunii 3aTeM MnaaLwni);
CRC KOHTPOMbHbIV LIMKIUYECKUiA KOA.

[Mpubop OTBETUT TONLKO B TOM cnyyae, ecrim START Haxogutes B guanasoHe ot 0000h go 0002h, a
LENGTH - ot 0001h go 0003h. Mpwn atom cneayet yyectb cnegytowee: START + LENGTH He gomkHo npe-
BbicuTb 0003h. Ecriv START u (unun) LENGTH Haxogstcs BHe ykasaHHbIX Auana3oHoB, npubop BblaaeT ue-
KNKYeHNe — «HeMPaBuIbHbIN aapec AaHHbIXY.

dopmat oTBETa AN5 (DYHKLMM 4

| SLAVE | 04 | BYTES | DATA.. | CRC |
roe
SLAVE agpec oteeTuBLLero npubopa (1 6ainT);
04 Kog (hyHKUmK (1 6anT);
BYTES KONMN4YeCTBO NepeaaBaemblx 6aiT aaHHbIX (1 6anT);
DATA... COBCTBEHHO AaHHbIe, NpegHa3HaYeHHbIE K OOMEHY;
CRC KOHTPOIbHbINA LKIMYECKNIA KOA,

OcobeHHOCTLH 3TOM KOMaHAb! SBMnseTcs To, YTo 3anpawwveatotcst CIIOBA. [lanee npusegeHa Tabnuua
[1.2, B KOTOPOW CBEAEHbI BCE BO3MOXHbIE 3arnpaluBaeMble AaHHbIE C VX agpecami v AnvHaMmu.

Tabnuua .2.
HaumeHoBaHWe gaHHbIX Alpec Havana | [inua fak-
[aHHbIX, CNOBa HbIX, CNOB
Kog npnbopa, yyacTsyrowiero B 06MeHe 0000h 0001h
Koz, cOOTBETCTBYHOLLMA NOSAHHOMY BXOAHOMY curHany P 0001h 0001h
Ko, COOTBETCTBYHOLIMI NOAAHHOMY BXOAHOMY curHany Q 0002h 0001h

«Kog npubopa, yyactsytowiero B 06meHe» — ato C/TOBO, B KOTOPOM 3aKOAMPOBaHbI OTINYMTENbHbIE
npu3Hakn BblbpaHHoro npubopa. OnucaHue oTaenbHbIX GUTOB Koaa npubopa ceeaeHo B Tabmuuy [.3. Ecnun
COOTBETCTBYHOLMIA OUT YCTAHOBNEH, 3HAYNT CpaBea/NBO HasHaueHue 3Toro buta ans aaHHoro npubopa.

Tabnuua [.3.
Homep 6uta HasHayeHue

15 [MpeobpasoBaTenb AENCTBYHOLLETO 3HAYEHWS TOKA MW HAMPSXKEHNs
14 [Mpeobpa3zoBaTerb YacTOTbl NEPEMEHHOIO TOKA
13 [MpeobpasoBaTenb aKTMBHOWN MOLLHOCTM
12 [MpeobpasoBaTenib PEaKTUBHON MOLLHOCTY
11 Pene ycTaHoBNEHO B npubope
10 [Mpeobpa3zoBaTenib NOCTOSHHOMO TOKa UK HANPSHKEHMS
9 meeTca aHanorosbIn BbIXoA
8 AmeeTcs BCTPOEHHOE OTCYETHOE YCTPOUCTBO
7 Ecnmn "0" - UM ncnpaseH, ecnn "1" - HencnpaeeH

1-6 Peseps
0 Bcerga "0"
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«Kog, COOTBETCTBYHOLLMI NOAAHHOMY BXOAHOMY curHany P (Q)» — YMCneHHOe 3HayeHWe gaHHOro
CJIOBA, nponopunoHanbHoe BENMYMHe CUrHana, NogaHHoro Ha Bxog npubopa. MoXeT npuHUMaTh 3Ha4YeHUs
B Anana3oHe ot muHyc 7600 po nmtoc 7600. Mpu aTom 3HaveHnto 5000 COOTBETCTBYET HOMUHAMNBHOE 3HAYe-
HWe BXOZHOro curHana. [laHHble npeacTaBneHbl B ABOVYHOM AOMOMHUTENBHOM KOAE.

®yHKuma 6 npegHasHayeHa AN AUCTAHLMOHHOTO MPOrpaMMUPOBaHNS pPexuMoB paboTel npubopa.
dopmar 3anpoca 415 PyHKUum 6:

| SLAVE | 06 | START | DATA \ CRC |
roe
SLAVE afpec 3anpawmsaemoro npubopa (1 6anT);
06 Kog yHKumm (1 6anT);
START afpec perucTpa, yyactaytoLlero B 0bmeHe (2 6aiita, crapLumii 3aTeM MNaaLLmi);
DATA AaHHblE, 3anucbiBaeMble B perucTp (2 baiiTa, ctapLumin 3aTem MnaaLULmni);
CRC KOHTPOMbHbIV LIMKIUYECKUiA KO,

[Mpnbop OTBETUT TOMbKO B TOM cnyyae, ecrim START Haxogutesa B guanasoHe ot 00h go 1Fh. Oco-
OEHHOCTbIO 3TON KOMaHZbl SABMSETCS TO, YTO MaaLmMin n ctaplumin 6aintel nons START AomkHbI coBNaaathb.
CobcTBEeHHO afpec nepefaetcd B mrajlem GaiTe, cTaplunidi ero NpocTo KONuUpyeT (CAenaHo Ans NOHWKe-
HWS1 BEPOSITHOCTM criyqanHon 3anuch). Ecnin START HaxoguTes BHE yKasaHHOro AuanasoHa, npubop Bblgaet
UCKIIOYEHNE — «HENPaBMIbHbIA aapec AaHHbIXY.

dopmat oTBeTa AN15 (hYHKLMM 6:

| SLAVE | 06 | START | DATA \ CRC |
roe
SLAVE apgpec 3anpawusaemoro npubopa (1 6anT);
START afpec per1cTpa, yyacTsytoLero B obmeHe (2 6aitta, CTapLumin 3aTem MIaaLUmii);
DATA AaHHble, 3anucbiBaeMble B perucTp (2 baiTa, cTapLunii 3aTeM Mnagwmni);
CRC KOHTPOMbHbIN LMKINYECKNIA KOA.

[pyroit 0COBEHHOCTLIO 3TON KOMaHAbl ABMseTca T, YTo 3anucbisatotcs BANTHI, a He CMOBA. Mpu
9TOM cTapLuas vacTb nons DATA cogepxuT npusHak COXpaHeHUst BCEX BO3MOXHbIX AaHHbIX B 3HEPrOHe3aBU-
cumoit namsTi npubopa. Ecnu B ctapwem baite nons DATA 3anucan 6aint OxFF, To ero mnagwuin 6ant no-
MeLlaeTcs B namaty npubopa no agpecy, 3agaHHomy nonem START. Ecnu xe cTaplumin n mnaglmin 6antol
nons DATA coBnagatoT, To MPOMCXOAMT 3anuch BCEX PETMCTPOB B SHEProHE3aBUCUMON namsiTi npubopa, no-
cne Yero npubop aBTOMATMYECKN NepesanyckaeTcs C HOBbIMM 3HayeHusMW. Ecrnn Heobxogumo 3anucatb
6ant gaHHbix 0XFF 1 ewwe He TpebyeTcsa coxpaHeHWe B S3HEProHe3aBUCMMYIO NaMmsTb, TO CTapLnii 6anT nons
DATA pomxeH 6biTb paBeH OxFE. lanee npusegeHa tabnuya [.4, B KOTOPOM CBEAEHbI BCE BO3MOXHbBIE pern-
CTPbI C UX agpecamu.

Tabnuua J.4.
Anpec pervctpa g HasHaueHue peructpa Hnuka perucr-
npubope pa, bant
00h Kon sipkocTty 1
01h [TonoxeHue 3anaToi Ha aKpaHe 1
02h BepxHee 3Ha4YeHWe nokasaHW OTCHETHOTO YCTPOMCTBA 4
06h Mopor cpabaTbiBaHus Ha NpeBblLeHe P 4
0Ah MMopor cpabaTbiBaHUs HA NPUHMKEHNe P 4
OEh Mopor cpabaTbiBaHMs Ha NpeBbleHne Q 4
12h [Mopor cpabaTbiBaHWs Ha NpuHKeHe Q 4
16h Bpewms namepeHus 4
1Ah Bpems 3agepxku cpabatbiBaHus pene 4
1Eh Kog ckopocTtn obmeHa 1
1Fh CeTeBoi HOMep 1
Nluct
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HasHayeHue nepBbIX CeMU PErNCTPOB Takoe ke, Kak 1 B yHKumK 3. [1Ba nocnegHUX no3sonswoT on-
pefenunTb CKopocTb 0OMeHa 1 ceTeBoi HoMep Npu paboTe B CETU.

BoamoxHble 3HaueHus koga ckopocti: 0 — 1200 60a; 1 - 2400 604; 2 — 4800 60a; 3 — 9600 6og, 4 -
19200 6op; 5 — 28800 60a; 6 — 38400 6op; 7 — 57600 604; 8 — 115200 604. Bo3MOXHbIE 3HaYEHUS CETEBOrO
Homepa oT 1 go 255. lNpu BbINycke 13 Npou3BOACTBa ycTaHoBNEeHa ckopocTb 9600. CeTeBoit HOMep 255, ecnu
MHOE He OrOBOPEHO NpY 3aKase.

[Mpnbop NoaaepXMBaET WMPOKOMONOCHYK MOCLINKY ANs «spKkocTUy, T.e. eciv B none SLAVE 3agaH
agpec 0, Bce npubOopbl M3MEHAT APKOCTb.

UcknioyeHus.

Ecnu Bo Bpemsi paboTbl NPUXOAMT HEMpaBuribHas KOMaH4a unu obHapyxuBaeTcs owmbka B mone
CRC, npnbop He aaet oTBeTa.

Ecnu Bo Bpemst paboTbl NPUXOAMT KOMaH4a C HENPaBMIbHBIMU AaHHBIMI UK HENpaBWUbHBLIM agpe-
CoM, TO npubop otevaeT 0cobbiM 06pasom.

dopmat 0TBETA UCKIIOYEHMS:

| SLAVE [O0x80|CMD | 02 | CRC |
roe
SLAVE agpec 3anpawusaemoro npubopa (1 6anT);
0x80|CMD kog oyHKLMK, KoTopasi 06Hapyxuna oWwnbKy ¢ yCTaHOBMNEHHbLIM CTapLUMM BUTOM;
02 Ko OLUMOKM «HenpaBunbHbIN aapec U AaHHbIEY;
CRC KOHTPOMbHbIN LIMKNYECKNiA KOA.
Jlver
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MPUNOXEHWUE E
(pekomeHayemoe)
0603Ha4eHmne UMM npu 3akase

Mpw 3anucu UM B gpyron 4OKyMEHTaLMKM 1 Npu 3akase Heobxoammo ykasatb: Tun UM, KOHCTPYKTUBHOE UC-
NOSHEeHWe, NapaMeTpbl BXOAHbIX CUrHaNoB, Hanuyune nopta RS-485, Hanuyue pene, napameTpbl CUrHana no aHano-
rOBOMY BbIX0OZY (Mpu ero Hanuumm), cnocob nutaHus, 0603HaYeHne TEXHUYECKNX YCroBuiA. MepeyncneHHble gaH-
Hble, KpOME TWNa, YKa3blBaKTCS YCIIOBHO B COOTBETCTBUM C YKa3aHUAMU, NPUBELEHHBIMU HUXE.

nn X X X X X X TYBY 300521831.061-2009

[MuTanme: 1 - OT MCTOYHUKA HanpshkeHus nepemeHHoro Toka 220 B 50 ly;
2 - OT UCTOYHMKA HANPSHXKEHNS nepemMeHHoro Toka 220 B unu ot
WCTOYHMKA HaNpsPKEHNS NOCTOSHHOrO Toka 220 B;
3 - OT UCTOYHUKA HANPSKEHNS NOCTOSHHOTO TOKa 24 B;
4 - OT U3MEpUTENbLHOW Lienu

AnanoroBblid Bbixog: 0 - OTCYTCTBYET;

1- 0-5mA;
2- 4-20mA;
3- 4-12-20 vA;
4- 0-25-5mA;

5-  munyc 5,0-0-nntoc 5,0 mA

Pene: 0 - otcytcTBYIOT; 1 - NPUCYTCTBYIOT

Mopt RS-485; 0 - otcyTcTByeT; 1 - npucyTcTBYET

[nanasoH npeoﬁpasoaawq BXOAHOIO HanpaxeHua

1- 0-120B;

2- 0-264B;

3- 0-456B;

4- 80-120B

[nana3oH npeobpas3oBaHUs BXOAHOTO TOKa
1- 0-05A;

2- 0-10A;

3- 0-25A;

4- 0-50A

LLIT 9249E (rabaputHble pasmepbl 98x98x138 mm);
L1 9249P (rabaputHble pasmepbl 120x120x138 mm)

[Mpu 3akase WM, npegHasHa4yeHHbIX 4N BKMOYEHWS Yepe3 U3MepuUTenbHble TpaHc(opmaTopbl, Nepes
0003HaYeHNeM TEXHUYECKMX YCIOBUIA HEOBXOAMMO yka3aTb KOSI((MULMEHT TpaHChOpPMaLMK N3MepUTENbHBIX
TpaHCOPMaTOpPOB, YCTaHaBNMBaeMbIX B nepsuyHon Lenu .

lMpumep 3anuncu nNpu 3akase unu B apyroit gokymenTtauum UM LT 9249P, ¢ ouanasoHom npeobpasosa-
Hust BXxogHoro Toka 0 — 5,0 A, ¢ ananasoHom npeobpasoBaHust BxogHoro HanpsbkeHus 0 — 120 B, ¢ Bbixogom
RS-485, 6e3 pene, ¢ BbIXOAHBIM aHANoroBbiM curHanom 4 — 20 MA, ¢ NUTAHMEM OT UCTOYHMKA HANPSLKEHUS ne-
PEMEHHOrO UMK NOCTOSAHHOMO TOKA C HOMMHANbHLIM HanpsbkeHneMm 220 B, npegHa3Ha4eHHOro A4S BKMOYEHMS
yepe3 U3MepUTENbHbIN TpaHChopMaTop ToKa ¢ koddduumeHTom TpaHctopmaum 300/5 A 1 namepuTesnbHbIi
TpaHcGopmaTop HanpshkeHust ¢ koadhduumeHTom TpaHcdopmaumm 10000/100 B:

LJ19249P 41102 2, 300/5 A, 10000/100 B TY BY 300521831.061-2009
MprmeyaHne — Mpu HanNM4MKU aHANOroBOrO BbIXOAA Pesie OTCYTCTBYIOT, MPK HaNU4UK pesie OTCYTCTBYIOT
aHaroroBbIe BbIXObl.
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JInCT perucTpaLymm M3BELLEHNI

No Homepa nncToB (CTpaHuLy) Bcero Bé(:lfqou;gmml\fg
n3me- N3MEHEH- aHHYNNpPO- fvieros Ne TeJF')IbHOJFJO Mognuck | [aTa
HEHUs 3aMeHEHHbIX HOBbIX ymp (cTpaHuL) | OKYMeHTa A

HbIX BaHHbIX OOKYMeHTa
B JOKYM.
n pata
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