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HacTosiee pykoBOACTBO MO SKCMyaTauun npegHasHaveHo AN 03HAKOMIEHUs paboTHUKOB aKcnnya-
TaUUM C TEXHUYECKUMI XapakTepucTUKamm, MPUHLMNOM paboTbl, YCTPOCTBOM 1 06CnyxMBaHWeM npeobpasosa-
TENEN M3MepuUTENbHbIX UMGPOBLIX aKTUBHOW M PEAKTUBHOW MOLHOCTW TpexdasHoro Toka L1 9249 (B aanbHen-
wem — A).

1 ONMNCAHWE N PABOTA

1.1 HasHaveHme U

1.1.1 UM npegHasHayeHbl 4N NIMHEHOMO NpeobpasoBaHns BXOLHOMO CUrHanma B YHU(ULMPOBAHHbIE
BbIXOJHbIE CUrHasbl MOCTOSIHHOIO TOKA, NPOMOPLMOHANbHbIE M3MEPEHHbIM aKTUBHOW W PEaKTUBHOW MOLLHOCTAM,
N3MEPEHNS 1 OTOBPaXEHNS PE3YNbTaTOB U3MEPEHUS HA OTCYETHBIX YCTPOACTBaX (B AanbHenwem QY) ¢ yyeTom
KO3(ppUUMEHTOB TpaHCOpMaLMU NEPBUYHBIX Lienen, 1 nepegadn pe3ynbtatoB usmepeHus Ha MOBM c ucnonb-
30BaHueM nopta RS-485.

Ce3b ¢ [MOBM ocyLecTBnseTcs B COOTBETCTBUM C NPOTOKOIOM 0BmeHa gaHHbiMm MODBUS. Onucaxue
npoTokona obmeHa aaHHeiMu MODBUS npueeaeHo B npunoxerun .

Y UM, nmerowwmx BCTPOEHHbIE pere, aHaoroBble BbIXO4bl OTCYTCTBYHOT.

Y UM, UMetoLLmMx aHanoroBble BbIXOAb!, OTCYTCTBYKOT BCTPOEHHbIE pene.

Hanuuue BCTPOEHHbIX perie MO3BOSSET OCYLUECTBATb KOMMYTALMO BHELLHUX Lenen npu NpuHUKXEHUU
WV NPEBLILLEHNN BXOLHbIM CUTHANIOM YCTaHOBMEHHOO nopora cpabaTbiBaHus.

Hanunume aHanoroeoro BbixoAda, Bbixoga RS-485, BCTpOeHHbIX pene onpegensertcs notpebutenem u
yKa3bIBaETCA UM Npu 3aKase.

1.1.2 W MOryT NpUMEHSTLCS ANS KOHTPONS aKTUBHOM U PEAKTMBHOM MOLLHOCTM TpexdasHbIX TPeXnpo-
BOAHbIX Lienen nepeMeHHoro Toka yactoton 50 [ B aNeKTpuyecknx cuctemax u yCTaHoBKax, 4ns KOMMIEKCHOM
aBTOMaTn3aumM 0O6BEKTOB SNEKTPOIHEPTETUKI Pa3IMYHbIX OTPaceln NPOMBILLIEHHOCTM!.

1.1.3 U aBnstoTCs yCTONUMBLIMM K BO3GEMCTBIIO PAANONOMeX U OTHOCATCS K 060pya0BaHMI0, KCnnyaTi-
PyEMOMY B CTaLMOHAPHbIX YCMOBUSAX NPOU3BOACTBEHHbBIX NOMELLEHUIA, BHE XMIbIX JOMOB.

1.1.4 UM He npeaHa3HayeHbl ANs YCTaHOBKM U 3KCMyaTauum BO B3PbIBOOMACHbIX U NOXapPOONacHbIX 30-
Hax no IY9.

1.1.5 Mo 3aWMLLEeHHOCT OT BO3AENCTBUA OKpyKarowen cpedbl WM cOOTBETCTBYIOT CTEMEHW 3alynThl
IP20 no FOCT 14254-96.

1.1.6 UIM obecneunBatoT ranbBaHNYECKoe pasgenieHne nocnefoBaTenbHblX BXOAHbIX Lenen Mexay co-
oW1, nocnegoBaTernbHbIX ¥ napannenbHbiX BXOAHbIX Lenen, BCex Lenen v Lenen NuTaHus, BXOOHbIX U BbIXOAHbIX
Lienen, BbIXOAHbIX Lenen Mexay cobon.

1.1.7 U npeaHasHaveHbl 4ns BKMOYEHNS HENOCPEACTBEHHO UMM Yepes U3MepuTeNbHble TpaHchopMa-
TOPbI TOKA W HANPSHKEHNS.

1.1.8 UM npegHa3HayeHbl AN KCnnyaTauuy npu TeMnepartype okpyxarowero Bo3gyxa ot Muxyc 40 °C
po nntoc 50°C n BnaxHocTu Bo3ayxa 80 % npw Temnepatype 25 °C.

1.1.9 Mo 3awmTte obcnyxuBaroLLero nepcoHana oT NopaXeHUs ANEeKTPUYeckUM TokoM UIT oTHocATCS K
kaTeropuu nsmeperun ll.



1.2 TeXHNYecKkne XapakTepucTuKm

1.2.1 Mo 3aka3y notpebutens UM moryT 6biTb N3rOTOBMEHLI C NapaMeTpamm NpeobpasyemMoro BXO4HOMO

curHana, npueeaeHHbIMK B Tabnuue 1.

Tabnuua 1
[NapameTpbl Npeobpasyemoro BXOAHOrO curHana
Tok In = Io, A Haﬂpﬂ)KeHVIeBUAB,UBC,UCA, Cos ¢ (Sin ©)
Yacro-
[vanasoH |HomuHanb- | AuanaszoH | HomuHanbHoe | [lMana3oH M3MeHeHust Homu- Ta, Iy
npeobpa-  |HOe 3Ha4e- | nMpeobpa- 3HaveHue, UH HanbHoe ’
30BaHMA Hue, IH 30BaHus 3Ha4yeHune
0-05 0,5 0-120 100
0-1,0 1,0 0-264 220 Mnoc 1-0-munyc 1-0-nntoc 1 - 45 -
0-25 2,5 0-456 380 (0-nntoc 1-0-muHyc 1-0) 55
0-5,0 5,0 80-120 100
Mpumeyanwe - [lnanasoH npeobpasosarus 80 — 120 B ansa UMM ¢ nutaHem oT n3mepuTenbHOM Lenw

[lnana3oHbl Npeobpa3oBaH1st BXOAHOTO TOKA M HANPSHKEHWs! yKkasblBatoTCst NOTpebuTtenem npu 3akase.

1.2.2 [lnana3oH W3MEHEHMS BbIXOLHOTO aHANOroBOro CurHana, avanasoH W3MEHEHUs! CONPOTUBMEHNUS Ha-
rPy3Kku, AMana3oH U3MeHeHUst koadpdmumeHTa MowHocTn ans UM, umerowmx aHanorosele BbIXOAbI, yka3aH B Tab-
nuue 2.

Tabnuua 2
[nanasoH u3amMeHeHust BbIXOAHOrO aHa- | [JuanasoH conpoTuBneHUs Ha- | [lana3oH n3mMeHeHus koaghduum-
noroBoro curHana, MA rpysku, KOMm eHTa mowHoctn Cos ¢ (Sin @)
MuHyc 5,0 — 0 — nmtoc 5,0 ot 010 3,0
0-25-50 07010 3,0 nntoc 1-0-muHyc 1-0 —nntoc 1
4,0-12,0- 20,0 oT 070 0,5 (0 -nnioc 1-0-wnryc 1-0)
0-5,0 o1 010 3,0 nmoc 1-0
4,0-20,0 o1 0800,5 (0 —nntoc 1)

[lnana3oH N3MeHeHMs BbIXOAHOMO aHaNoroBOro CurHana yKa3blBaeTCA n0Tpe6|/|TeneM npun 3aKase.

1.2.3 Knacc TouHoctn UM 0,5. MNpeaensl gonyckaemoir OCHOBHOM mpuBeaeHHON norpeluHocTi UM pasHbI
£ 0,5 % OT HOPMMPYIOLLErO 3HAYEHUS BBIXOAHOO CUrHana AHOpM.
Hopmupytowee 3HaueHne no Boixogy RS-485 — AHopm = 5000 eaguHuL,
Hopmupytowee 3HadeHue no Bbixogy OY — AHopM = [H-UH- KTT-KTH-\3.
roe KrT, KTH — HOMWHanbHble KO3MULMEHTbI TpaHCopMaLmy 3MepuTeNbHbIX TPaHCOPMAaTOPOB TOKa Y
HanpsXXeHWs1, BKIKOYeHHbIX Ha Bxoge W, onpegensemslie no opmyne
11 (U1)
-------------- (1)
l2 (U2)
[1 (U1) — HOMWHaNbHOE 3HaYeHWe Toka (HanmPSHKEHUs) NEPBUYHON Lien U3MEPUTENBHOMO TPaHC-
opmatopa;
l2 (U2) — HOMMHaNbHOE 3HAYeHWE TOKa (HaNPSKEHUS) BTOPUYHOM LiENU U3MEPUTENBHOTO TPaHC-
copmaTtopa.
[Mpu HenocpeacTBeHHOM BKMtoYeHUn KTT=1, KTH=1.
Hopmupytolee 3HayeHne no aHanoroBoMy BbIXOZYy PaBHO BEPXHEMY npefesy Avana3oHa W3MEHEHWs Bbl-
XOJHOrO aHanoroBoro curHana.

KrT(KTH)=

roe

1.2.4 WU Tenno-, XonoaoycTtonymBbl Npu BO3AEUCTBAM TeMnepaTypbl OKPYKaloWero BO3AyXa OT MMHYC
40 °C po nmtoc 50 °C. Mpegensl gonyckaemoit JONONHUTENbHOM norpetuHocTi UM, BbI3BaHHOM M3MEHEHWEM TeM-
nepaTypbl OKpYXatoLLero Bosayxa OT HopMasbHOW 40 Nntobor Temnepatypbl B npegenax paboumx ycnosui npume-



HeHwus Ha kaxable 10 °C, paBHbl 0,5 npeaenos 0OCHOBHOW NPUBEAEHHO NOrPEeLLHOCTH.
1.2.5 WI BnaroycTon4mBbl Npy BO3[ENCTBUANM OTHOCUTENbHOW BniaxHocTn 80 % npu 25 °C.

1.2.6 JononHutenbHas norpelHocTb WM, Bbi3BaHHAs BNMSIHUEM BHELLHErO0 OAHOPOAHOMO NEPEMEHHOro
MarHUTHOrO NOMs C MarHUTHON HAYKumen 0,5 MTn Npu camom HeGNAronpUATHOM HanpasneHUn 1 hase MarHUTHO-
ro Nonsi, He NPeBbILLAeT NPeaesioB OCHOBHOM NPUBEAEHHOMN MOTPELLUHOCTY.

1.2.7 Mutanue WM ocywiecTBnsieTcs no 0gHOMY 13 CReayowmx BapnaHTOoB:

a) OT UCTOYHMKA HaMPSHKEHUs NepemeHHoro Toka ot 198 fo 242 B (HomuHansHoe 3HaveHne 220 B) yactoTon
50 Iy ™

B) OT MCTOYHMKA HaNPSXXEHWUS NepemMeHHOro Toka oT 85 ao 264 B (HomuHanbHoe 3HaueHne 220 B) yactoTon
50 'Ly MK OT MCTOYHMKA HAMPSHKEHNA NOCTOSHHOTO Toka oT 120 A0 300 B (HomuHanbHoe 3HaueHue 220 B) *;

B) OT MCTOYHMKA HaNpsPKEeHUs MOCTOSHHOTO Toka oT 18 0 36 B (HOMMHanNbHOe 3HaueHue 24 B);

r) OT u3mepuTensHon Lenu HanpsbkeHrem ot 80 4o 120 B (HomuHanbHoe Hanpskerue 100 B).

* - npu nocTaskax B Poccuiickyto Pefepaumio HoMuHansHoe 3HayveHne 230 B.

BapuaHT nutanusa Ul ykasbiBaeTcs 3aka34mkoM npum 3akase.

[ononHutenbHas norpeluHocTb UM, Bbi3BaHHAS UBMEHEHUEM HANPSHKEHUS MUTAHUS OT HOMUHANBHOMO 40 Mu-
HUMASTbHOTO 1 MaKCUMarbHOMO 3Ha4YeHUI, He npeBbiwaeT 0,5 npeaenos OCHOBHOW NPUBEAEHHOW NOrPELLHOCTH.

1.2.8 Tlynbcauus curdana Ha aHanoroBOM BbIXOZE B HOPMaribHbIX YCIOBKSX NpUMeHeHNs He Bonee 75 MB ans
WM ¢ BepxHUM nNpefenom auana3oHa U3MEHeHUs BbIXOZHOro aHarnorosoro curHana 5,0 MA n 50 mMB ans UM ¢
BEPXHUM MPeAesioM AnanasoHa U3MeHeHUs BbIXOAHOrO aHanorosoro curHana 20,0 MA.

1.2.9 Bpems yctaHoBneHus paboyero pexvma He bonee 30 MuH.

1.2.10 U BbIgepxuBatoT KpaTKOBPEMEHHbIE Neperpysku BXOAHLIM TOKOM W HanpsKeHWeM B COOTBETCTBUM C
Tabnuuen 3.

Tabnuua 3
KpaTHocTb 4 [NUTenbHOCTb
Lienm ucno KK WHTepBan mMexay AByms
TOKa HanpskeHust | meperpysok neperpyakH, ¢ neperpyskamu, ¢
2 - 10 10 10
nocnego.a- 7 - 2 15 60
TesbHble 10 - 5 3 2,5
20 - 2 0,5 0,5
napannenb- )
Hble 1,5 9 0,5 15

1.2.11 MocnenoBaTtenbHble U NapannesnsHble uenu UM B TeueHne 2 4 BbigepXUBaKOT Neperpy3ky COOTBET-
CTBEHHO TOKOM U HanpsxeHneMm, paBHbiM 120 % HOMUHANBHOTO 3HaYEHHUS.

1.2.12 /N B ycrnoBusix TPaHCNOPTMPOBAHNS BbIAEPXKMBAKOT TEMMEPATYPb! OKPYKAKOLEro Bo3ayxa OT MUHYC 50
po nroc 50 °C v oTHocuTENbHOW BriaxHOCTU Bo3ayxa 98 % npum 35 °C.

1.2.13 UM, nmetoLme BCTPOEHHbIE pene, obecneynBatoT YCTaHOBKY nopora cpabaTbiBaHus Kaxaoro pene B
avanasoHe ot 0 o 150 % HOMMHANBHOTO 3HAaYEeHUS U3MEPSEMON MOLLHOCTM.

1.2.14 [lonyckaembli TOK, KOMMYTUPYEMbINA kaxasiM pene, 0,3 A.

[onyckaemoe HanpspkeHne, KOMMyTUpPYyeMoe KaxzabiM pene, 250 B.

1.2.15 WM, nmetowyme BCTPOEHHbIE pere, 06eCneynBatoT 3afepxKy BKMIOYEHNS KaX4oro pene B aManasoHe
ot 0,5 0o 10 ¢ ¢ auckpeTHocTbIO 0,1 C.

1.2.16 UM obecneynBatoT nporpaMMupyeMmblii BbIGOP MHAULMPYEMOrO Ha naTupaspsgHom QY curHana, co-
OTBETCTBYIOLLErO HOMUHANBHOMY 3HAYEHMI0 U3MEPSIEMON MOLHOCTM Anst NPpMBOPOB C HEMOCPEACTBEHHBLIM BKITHO-
YEHMEM MMM HOMMHAIBHOMY 3HAYEHMI0 BXOAHOMO CUrHamna B NepBMYHbIX Lensx Ans npubopoB C BKIKOYEHUEM Ye-



pe3 U3MepUTeNbHbIN TpaHcopmarop.



1.2.17 UM obecneumnsatot ans OY nporpaMMHyt0 YCTaHOBKY BPEMEHM 13mMepeHus u3 psiga 1, 2, 3, 4 c.

1.2.18 MowHocTb, notpebnsemas Wl ot nameputensHOM Lenu npu HOMUHaMNbHbIX 3Ha4eHusX npeobpasye-
MbIX BXOZHbIX CUTHArIoB, B 3aBMCUMOCTM OT NPUHSTOTO BapuaHTa NUTaHWS, He NPeBbILAET 3HAYEHUIA, NPUBEEH-
HbIX B Tabnuue 4.

Tabnuua 4
BapwuaHT nutaHus B cootsetctaim ¢ 1.1.8
Llens a) | 6) | B) I
MoTpebnsiemas MoLHOCTb, B-A

Ia, lc 0,2
Ua 6,0
Us 0,5 0,5
Uc 6,0

MoLwHocTb, notpebnsiemas UMM oT BHELHEro UCTOYHMKA niuTaHust, He 6onee 6,0 BA.

1.2.19 UM moryT BbITb M3roTOBMEHBI B MNACTMACCOBbIX KOPMYCaxX ABYX KOHCTPYKTUBHBIX UCMOMHEHWIA: 1CMor-
HeHue E ¢ rabaputHbiMm pazmepamu 98x98x138 mm; ncnonHenme P ¢ rabaputHbiMm pasmepamu 120x120x138 mm.
Mpw 3aka3e UMM nocne obosHauveHuns Tvna UMM ykasoisaetcs ucnonHeve (LU 9249E, LT 9249P).

[abapuTHbIE pa3mepsbl 1 pasmeTka WwuTa ans kpennexns UM nprseaeHsl B npunoxexni B.

[Mpumep ycnoBHOro 0603Ha4EHNs NPU 3aKase 1 B ApYroi AOKYMEHTALMM NPUBEAEH B NpUnoxeHuu [.

1.2.20 Macca WI He Gonee 1 kr.

1.2.21 Wsonsaumus anektpudeckux uenen VNN BbloepkuBaeT B TEYEHWE OLHOW MUHYTbI AENACTBUE UCMbITa-
TENbHOTO HaNPSXKEHUS NPaKTUYECKU CUHycoupanbHoW opmbl YactoTon 50 'y, BennuMHa KOTOpOro ykasaHa B
Tabnuue 5.

Tabnuua 5
MpoBepsieMble LienM McnbiTaTensHoe HanpskeHune, kB
Un=100, 220 B Un=380 B

Kopnyc — BxogHble Lenw 3,32 4,95
Kopnyc — Lenu nuTaHms, KOHTaKTbl pene 3,32
BxoaHble Lenu - Lenu nuTaHus, KOHTaKTbl pene
[MocnegoBatesbHble Leny — napannesbHble Lenm 1,69 2,21
Llenn Toka chasbl A — uenu Toka ¢as C
KoHTakTbl pene — Lenb nuTaHus 1,69
Llenn nutaHusa — RS-485, aHanorosble BbIX0Oabl 106
KoHTakTbl pene — RS-485 ’
Kopnyc — RS-485, aHanorosble BbIXogbl 0,71
RS-485 — aHanoroBble BbIXOApbl

> 0,50
AHanoroBble BbIXOAbI MeXy cobomn

MpumeyaHue — Mpy NPOBEPKE SNEKTPUYECKON NPOYHOCTW U30NALMN HEOBXOAMMO YYNTbIBATb HANNYME
U1 OTCYTCTBUE COOTBETCTBYHOLLMX Lienen B KOHKpeTHoM WI1.

1.2.22 OneKTpUYECcKoe COMPOTUBIIEHME M30MALUMM MEXAY LensMmu, ykaszaHHbiMM B Tabnuue 5, He MeHee
20 MOMm B HOpMasbHbIX YCMOBUSX MPUMEHEHNS.

1.2.23 CpepHun cpok cnyxdbl MM He menee 10 ner.



1.3 COCTAB U3OENNA
1.3.1 B komnnekT noctasku Ul BxoasaT:

-/n - 1wr.
- nacnopt - 13K3.
- PYKOBOZCTBO MO JKCMyaTaLum — 1aK3™.
- METOAWMKA NOBEPKM — 19K3*.
- CD - guck ¢ 4eMOHCTpaLMOHHbIM MporpaMMHbIM obecneyeHnem  — 1 wr;
- Kopobka ynakoBOYHas = wr.

Mpumeyanwe - *MNpu nocTaske B 0AMH agpec noctaensetcs 1 ak3. Ha kaxable 3 WM.
1.4 YCTPOUCTBO W PABOTA UM

1.4.1 U KOHCTPYKTMBHO COCTOSIT U3 CMEAYHLMX OCHOBHbIX Y3/10B: KOXYXa, NMULEBON NaHenw, nnatbl obpa-
BOTKW, NNaTbl MHAUKALMK, NNATbl MUTAHWS, NNATbl KIEMMHbIX KOTNOAOK.

Ha nnate uHaMKaumm pasmelleHbl YeTbipe CBETOAMOo4a MHAWKALMM NPEBbILLIEHNS WU NPUHUKEHUS BXOA-
HbIM CUrHaIOM YCTaHOBNEHHOMO Nopora cpabaTbiBaHus (4ns npeobpasosaTteneil, B KOTOPbIX NPUCYTCTBYIOT pene),
n gsa OY. Ha ogHom OY mHAMLMPYETCS N3MEPEHHOE 3HAYEeHWEe aKTUBHOW MOLLHOCTU, @ Ha BTOPOM — peakTUBHOM
MOLLIHOCTM.

Koxyx v nuueBas naHenb BbIMOMHEHbI 13 U30MNSALMOHHOTO MaTepuana.

KpenneHue Ha wuTe oCyLeCcTBSETCS C NOMOLLBIO YeTbIpex (hUKCaTopoB.

Cxema anekTpuyeckas NOAKMOYEHNS NPUBEAEHA B NPUINOXKEHNN A.

1.5. MAPKIPOBKA W MNOMBMPOBAHUE

1.5.1 CopepxaHue MapKMPOBKM OMpesenseTcs Hanmynem COOTBETCTBYHOLWMX BbIXOZOB M Ccnocobom noa-
KntoYeHns (HENOCPEACTBEHHOE UMW Yepe3 M3MEPUTENbHbIE TPaHCHOPMaTOpbI).

1.5.2 Ha nuueBon naHenwn UM HaHeCeHb!

- TN W KOHCTPYKTUBHOE WUCMOSTHEHME,;

- TOBApHbI 3HAK ¥ HAMMEHOBAHWE M3rOTOBUTENS;

- 3HaK ['0CcyapCTBEHHOTO peecTpa;

- CUMBOIbI «—| P> », « —| Q> », «—|P<», «—|Q<», yKas3blBaloLL/e Ha3Ha4YeHre CBETOAMOLOB NHOMKaLMK,
cpabatbiBatoLyX Ny NPEBbILLEHWN (NEPBbIE ABa CUMBOMA) UK NPUHMKEHWUN (TPETUI U YETBEPTHLIN CUMBOSTbI)
BXOZHbIM CUTHanoM YCTaHOBNEHHOro nopora cpabatbiBanus (455 UM, B KOTOPbIX NPUCYTCTBYIOT pene);

- eMHMLbI U3MEPEHNst MOLLHOCTK, oTobpaxaemon Ha OY;

- HOMMHarbHbIE 3HAYEHUS N €AMHULBI M3MepeHNs npeobpasyemoro BxogHoro curHana gns Wrl, npegHa-
3HaYeHHbIX AN HEMOCPEACTBEHHOMO BKIOYEHUS, UMK KOIPMUUMEHTBI TPaHC(OPMaLMM NEPBUYHBIX Lienein ans
WM, npeaHasHa4YeHHbIX 4115 BKITOYEHWS Yepes U3MepUTENbHble TPaHCOPMaTOpbl TOKA (HaNPSKEHUS);

- yCroBHOe HanmeHoBaHwe kHonku BbIBOP (B);

- Hagnueb «CaenaHo B benapycuy.

- Knacc TOYHOCTHK;

- cTeneHb 3awmTbl 0bonoukm 1P20;

- cumon B-4 no FTOCT 30012.1-2002 «TpexdhasHbiii nepeMeHHbIN TOK».

1.5.3 Ha 0CHOBaHMM HaHECEHb!:

- A1anasoH npeobpa3soBaHmMs TOKA 1 HANPSHKEHNS;

- 0603HaveHve pofa Toka, eAnHULA U3MEPEHNS W AMana3oH U3MEHEHNS BbIXOAHOMO aHanoroBoro curHana,
eaMHNLA M3MEPEHNS 1 Anana3oH CONPOTUBNEHUS Harpy3ku Ans UMM, MetoLLmx aHanoroBbIi BbIXOA;

- 0603HayYeHne poaa Toka, EAMHULLI UMEPEHUS N HOMUHAMBHbBIE 3HAYEHUS HAMPSKEHUS!, YacTOTbI MUTaHNS
W MOLLHOCTM, NOTPebnsieMoi OT Lenu NUTaHus;

- NOPSIAKOBbIA HOMEP N0 CUCTEME HyMEepaLi M3rOTOBUTENS, A ABe Nepsble Lndpbl — nocneaHne Lmpb
roga W3roToBNEHUS;

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

- (PYHKLMOHaNbHOE Ha3HaYeHNe KOHTaKTOB.

1.5.4 Tpw Boinycke UM ¢ npon3BoACTBa Ha NULIEBYIO NaHeb HAHOCUTCS KNENMMO-HaKnenka noBepuTens.



2 CMNONb30BAHME MO HASHAYEHWIO

2.1 Mepbl 6esonacHocTu

2.1.1 MNepcoHan, gonywexHbIn k pabote ¢ UM, gomkeH GbiTb o3HakomneH ¢ TKIT 181-2009 «Mpasunamu
TEXHWYECKOW 3KCnnyaTauuy dneKTpoyCTaHOBOK NOTPeBUTENeny, yTBepXAeHHbIMN [OCIHEPrOHaA30pOM, U C npa-
Bunamm 6esonacHocty npu pabote ¢ ycraHoskamu go 1000 B.

2.1.2 3anpewiaetcs:

a) akcnnyaTuposatb UMM B yCnoBMsX 1 pexumMax, OTINYAKOLWMXCA OT YKasaHHbIX B HACTOSALLEM PYKOBOACTBE
no aKcnnyaTayuy;

6) akcnnyaTtupoBatb MM 6e3 npeaBapUTENbHOMO NPOXOXAEHUS MHCTPYKTaXa MO dnekTpobe3onacHoCTH 1
MOMyYeHUst MMCbMEHHOTO pa3peLLeHns Ans NPOBEAEHNS pernameHTHbIX pabor;

B) NPOU3BOANTL BHELIHWE NPUCOEAMHEHNS, HE OTKITHOUMB LiENW NUTaHWUS, BXOAHOTO W BbIXOAHbIX CUrHASOB;

r) akcnnyaTupoBaTth MMM npu 0bpbiBax NPOBOLOB BHELIHETO NPUCOEOUHEHNS.

2.1.3 OnacHbIn (hakTop — HaNpPsHKeHWEe NUTaHUS U BXOLHOW CUrHar.

Mepbl 3awWwuTbl OT ONACHOTO (hakTopa — NPOBEPKa ANEKTPUYECKOrO COMPOTUBMNEHNS U30NSLMN.

B crnyyae BO3HUKHOBEHMS aBapuiiHbIX YCMOBUIA 1 pexumoB paboTbl UM HeobxoauMo HEMEANEHHO OTKIHo-
YnTb.

2.1.4 MpoTuBoNOXapHas 3alwuTa B NoMeLLeHusIX, rae akennyatupyetcs UMM, gomxHa gocturaTbes:

a) NPUMEHEHNEM aBTOMATUYECKNX YCTAHOBOK MOXAPHON CUrHanu3awuum;

) NpUMEHeHNEM CpeaCTB NOXaPOTYLIEHNS;

B) OpraH13aLmen CBOEBPEMEHHOO OMOBELLEHMS W 3BaKyaLuu Moaen.

21.5 W pomKHbl NPUMEHATLCA B YCMOBMSAX, COOTBETCTBYIOLWMX CTEMEHU 3arpssHeHus 1 no
rOCT 12.2.091-2012

2.2 [NoaroToBKa K MCMNONb30BaHMIO

2.2.1 MNepep Havanom akcnnyatauyum VN Heob6xoamMmMo BHUMATENBHO U3Y4UTb HACTOSLLEE PYKOBOACTBO MO
aKcnnyaTauum.

2.2.2 [lo BBEAEHMS B 3KCNyaTaLymo npubop JomKkeH ObiTb NOBEPEH B COOTBETCTBUN C METOAMKOM NOBEP-
ku. MepuognyHocTb nosepkn 48 mec. MOBEPKY MOXHO OCYLLECTBUTb C MUCMOMNb30BaHWEM YCTAHOBKM NOBEPOYHON
LLY 849. Cxema noBepkm C 1CNoMnb30BaHWEM YCTaHOBKM noBepoyHom LY 849 npusegeHa B npunoxeHun b.

2.2.3 B cnyyae, ecnv nepeq Havanom akcnnyatauun UM Haxoguncs B KIMMaTUYECKUX YCOBUSX, OTAK-
yatowymxcs ot pabounx, Heobxoaumo BbigepkaTb npubop He MeHee 4 4 npu Temnepatype ot 15 °C go 25°C u
BNaxHOCTU okpyxatoLero Bosgyxa ot 30 4o 80 %.

2.2.4 [lo yctaHoBku WM Ha paboyee mMecTo HeOOXOAMMO NPOBEPUTL NPABUIBHOCTb 3afaHus yCTaHaBN-
BaeMbIX NPOrpaMMHO MapaMeTpoB: CETEBOrO HOMepa, CKOPOCTM 0OMEHa, BPEMEHN N3MEPEHNS, BPEMEHN 3aaepk-
KW BKMIOYEHWS pene, 3HaueHus nopora cpabaTblBaHUs KaX4oro pene, 3HavyeHus Toka (HanpspkeHus), COOTBETCT-
BYIOLLETO0 HOMWUHANBHOMY 3HAYEHMI0 BXOQHOTO CUrHama M HOMMHANBHOMY 3HAYEHWIO NMEPBUYHOrO TOKA (Hanps-
XEHUS) M3MEepPUTENBHOMO TpaHctopmaTopa.

2.2.5 3akpenutb Ul Ha naHenw npu NOMOLLYM YeTbipex UKcaTopos.

2.2.6 [ins BBegeHns B akcnnyataumo Heobxoanmo:

- MOAKNIOYUTb BXOAHbIE LENK, Lenu NUTaHus U peneiiHbiX BbIXOA0B, BbIXOAHbIE Lieny;

- NyTeM BKMKOYEHUS KOMMYTALMOHHOW annapatypbl nogatb Ha UM HanpshkeHne nuTaHus 1 M3MepsieMbin
BXOAHOW CUrHan.



3 TEXHWYECKOE OBCINYXWBAHUE

3.1 OkcnnyaTtaumoHHbIn Hagaop 3a paboToi MM nponssoanTcs nuuamm, 3a KOTOpbIMU 3aKpPENEHO AaHHOEe
obopygoBsaHme.

3.2 [naHoBo-NpeaynpeanTesibHbI OCMOTP

[naHoBo-npegynpeautensHblic ocmMoTp (MMO) nponsBogaT B CPOKK, NPesyCMOTPEHHble COOTBETCTBYHO-
LEeN MHCTPYKUMen noTpebutens.

Mopsgok MMO:

- OTKITIOYMTb BXOLHOW CUTHAM W HAaNpsHKEHWe NUTaHUs;

- MPOU3BECTU HapyXHbIN ocMOTp W, cyxon BETOLLLIO yAanuUTb C Kopnyca rpssb 1 Brary;

- ybeauTbCs B OTCYTCTBUM MEXAHUYECKMX NOBPEXAEeHMI npubopa.

4 XPAHERHWE

4.1 XpaHeHne WIT Ha cknagax AOMKHO NPOM3BOAMTLCA HA CTENnaxax B YnakoBke MpeanpusaTus-
n3roToBUTENS NpM Temnepatype okpyxatoLlero Bosgyxa ot 0 °C go 40 °C 1 0THOCMTENbHOM BNAXHOCTW BO3ayxa
A0 80 % npwn 35 °C.

4.2 XpaHenue /N 6e3 ynakosku cneayet npu Temnepatype okpyxatowiero Bosgyxa ot 10 °C go 35 °C
OTHOCUTESbHOM BnaxHocTh Bo3ayxa 4o 80 % npu 25 °C.

4.3 B nomeLLeHusaX ans XxpaHeHns He AOMKHO BbliTb MbINK, NapPOB KUCMOT U LLENOYENn, arpeCCuBHbIX rasos,
BbI3bIBALOLLMX KOPPO3MIO.

4.4 Mocne okoH4aHUs cpoka akcnnyatauuu UMM He npeactaBnseT onacHOCTY ANS XU3HW, 300P0BbS NH0AEN
UV OKPYXXaIOLLEN Cpefbl N ero yTUnn3auns SOMKHa OCYLLECTBNATHCSA B COOTBETCTBUM C MECTHbIM 3aKOHOZa-
TEeNbCTBOM.

5 TPAHCIMOPTUPOBAHME

5.1 Mpu norpyake, pasrpyske W TPAHCMOPTMPOBAHUM HEOOXOAMMO PYKOBOLACTBOBATLCS TpeboBaHMSAMM,
06YCrOBNEHHbIMY MaHWUMyNALUMOHHBIMK 3HakaMu «Bepx» 1 «Xpynkoe. OCTOPOXHO», HAHECEHHBIMI HA TPaHC-
MOPTHYHO Tapy.

5.2 TpaHcnopTupoaHue UM MOXET OCyLLeCTBNATLCA B 3aKPbITbIX TPAHCMOPTHbIX CPeacTBax ntoboro Buaa
npw Temnepatype ot MuHyc 50 °C go nntoc 50 °C.

5.3 Mpn HeobxoaMMOCTH 0COBbIX YCNOBUIA TPAHCMOPTUPOBAHKS 3TO AOMKHO ObiTb OFOBOPEHO CheLmansHo
B [JOrOBOpE Ha MOCTaBKy.

6 TAPAHTUW N3rOTOBUTENNA
6.1 M3rotoBuTens rapaHtupyet cootsetcTaune MM TpeboBaHMAM TEXHUYECKWX YCOBUIA Npu coBniogeHnm
YCIOBUI 3KCNNyaTaLmmn, XpaHeH!s 1 TPaHCIOPTUPOBAHUS.

6.2 [apaHTuitHbIN cpok akcnnyatauyuu UMM — 48 mec co aHA BBOZA B SKCMnyaTauuio.
[apaHTUIHbBIA CPOK XpaHeHus I — 6 Mec C MOMEHTa U3rOTOBIIEHMS.



NPUNOXEHUE A

(obsi3aTenbHoe)

CxeMmbl anekTpuyeckue noaKknYeHun

Ia lo ° Ua gB (l.)JC
o [ S S (O B
112 |3 | 4| 5] 6 | 7|8
K1 K2 WT K3 T |<4\+
9 [ 10 [ 11 |12 [ 13 ] 14 | 15 | 16
boe sl L
Mutaxue RS-485 Pene Pene
aKTUBHOM PEeaKTUBHON
MOLLHOCTHU MOLLHOCTHU

PucyHok A.1 — Cxema anektpuyeckas nogknoyeHms UM, nMerowmx BCTpOEHHbIE perne

A Ic Urn Us Uc
N s I O A
1 12 |3 | 4| 5] 6 | 7|8

9 [ 10 | 1M [ 12]13|14]15]16
Al B -] + -] ¢
<L <L L é (i)<L (:)JD (J-r)J> (¢)<L

MuTanve RS-485 AHanoroBble BbIXO/bl
aKTUBHOW peaKkTUBHOW
MOLLHOCTM ~ MOLLHOCTU

PucyHok A.2 — Cxema anekTpuyeckas nogknoyeHus UM, umetowmx aHanorosble BbIXogbl



NPUNOXEHUE b

(cnpaBoyHoOe)
P1
P1-1
KoHTakT
*
21,22 1 | py 9 ——
Ia Mutanne
23,24 5 10 ——>
1,12 *
' 3 11
:| lc Bbixoa P3 »
13,14 4 1o | RS-485
1,2 Gl 13
3,4 ve 6 14
25 e 15
15 8 16
5
6, 16, 26
9
10
29
30
—
P1-2 ~220B 50 Iy
—
P1 — yCTaHoBKa noepoyHas LY 849;

P1-1 - pasbem «[loBepsiemblit npubop» ycTaHoBKM NoBepoyHon LIY 849;
P1-2 - pasbem «~220 V 50 Hz» yctaHoBKu noBepoyHoi LIY 849;

P2 - WM LJ19249;

P3 - npeobpasosarenb ypoBHeit RS-232/RS-485;

P4 - N3BM;

PucyHok B.1 — Cxema nosepku UMM ¢ ncnonb3oBaHneM yCTaHOBKM NoBepoyHon LIY 849



NMPUNOXEHUE B
(cnpaBoyHoE)

abapuTHbIE U YCTAHOBOYHbIE pa3Mepbl M pa3MeTKa wuTta ana kpennewusa UM

H >: h
v L v - =
« > j b R
< 5 :
BapuaHT BbicoTa, LLnpuHa, [nuHa
KOHCTPYKTMBHOIO MM MM (),
UCMONMHEHNSI H h B b MM
E 98 96 98 96 138
P 120 120 138

PucyHok B.1 — MabaputHbie pasmeps! UM

A

91 (110)

A

v

91(110)

MpumedaHne — be3 ckobok ykasaHbl pasmepbl OkHa Ans kpenneHus UM KOHCTPYKTUBHOMO 1cnon-
HeHus E, B ckobkax — ans kpennexus UM KOHCTPYKTUBHOMO UCMOnHEHUs P

PucyHok B.2 — Pa3wmeTka wuta ang kpennexus AN



NPUNOXEHUE T

(cnpaBoYHoOE)
OnucaHue peXxuMoB UHAMKALIMK OTCYETHbLIX YCTPOWUCTB

PacnonoxeHHas Ha kpbliwuke WM kHonka BbIBOP (B) no3sonseT ocyLlectsuTb nHaukaumo Ha QY uHdopma-
Ljun, COOTBETCTBYIOLLIEN BbIGPAHHOMY PEXUMY 0TODPaXeHus.

Bo3mOXHbI [4Ba TUMa HaXaTus Ha KHOMKY: «KOPOTKOE» Haxatue (8o 1 cekyHabl), «arvMHHoe» HaxaTtue (Gonee
2 CeKyHa).

Mpu «KOPOTKOM» HAXaTWW NPOUCXOAMUT NOCHEefoBaTENbHbIA NePebop PEXMOB OTOBPAXEHNS: HOMUHAMBHOMO
3HAYEHNs M3MEPSIEMOrO napameTpa MepBUYHON LM, BPEMEHM W3MEPEHWS, HOMepa YCTpoMCTBa mpu pabote ¢
MODBUS, koga ckopoctvt obmeHa npu pabote ¢ MODBUS, nopora cpabatbiBaHns pene Ha MpuHWxeHue, nopora
cpabaTbiBaH1S pene Ha MpeBbILLEHWE, BPDEMEHM NEPENPOBEPKM YCIIoBIS cpabaTbiBaHUs pene, 1 ganee - Mo KorbLly.
[pmn OTCYTCTBIAM B NpMOOPE Kakoro-nnbo hyHKLMOHAIBHOTO y3na, ero napameTpbl He 0ToBpaxatoTcst (MpomnycKatoTes).

Ecnun B TeYeHue ABYX CeKyHA He HaxumaTb kHonKy BbIBOP, QY nepeiget B OCHOBHOM pexim 0ToBpaxeHns
— PeXUM 0TODpPaXEHNs U3MEPEHHOTO 3Ha4YeHUs BXOAHOro curHana. Mpu atom Ha BepxHem OY oTobpaxaetcs ns-
MEPEHHOE 3HaYeHVe aKTUBHOM MOLLHOCTH, @ Ha HKHEM — U3MEPEHHOE 3HAYEHWE PEAKTUBHOM MOLLHOCTM.

Bo Bcex ocTanbHbIx pexumax uHgopmaums byaet otobpaxaTbes Tonbko Ha BepxHem OY.

Uto0bl 13MEHUTL 3HadeHne Nnoboro napameTpa, HEOBXOAMMO B pexiMe 0TOBPaXEeHUs COOTBETCTBYHOLLENO
napameTpa OCYLIECTBUTb «ANMHHOE» HaxaTtue. [pu BXode B PEXWUM U3MEHEHWS MapameTpoB HAYHET MOpraTh
CTapLUMi pa3psa U3MEHSeMOoro napameTpa (Mpu U3MEHEeHU NOPOroB pene nepBbiM KOPPEKTUPYETCS 3HaK YMcna).
KopoTkoe Haxatue Ha kHonky BbIBOP npuBedeT k yBenuyeHuio paspsaa Ha 1 unv nepemeLleHve 3ansToi (npu
KOPPEKTMPOBKE HOMWHAITBHOTO 3HAYEHNS U3MEPSIEMOro napameTpa NepBuYHoN Lieni), mbo nNpuBeaeT K MSMEHEHMIO
3Haka Ymcna (pexum KOppPEKTUPOBKM MOPOroB cpabaTbiBaHus pene). [ns nepexoaa K M3MEHEHWIO CNeaytoLero pas-
psifa HeobXoaMMO OCYLLECTBUTL «ANMHHOE» Haxatue. [py nepexoge ¢ camoro Mnajllero paspsaa («AnuMHHoey»
HaXaTue) HoBble HAaCTPONKK ByayT COXpaHeHbI, MPY 3TOM Ha UHAMKATOpe 0TOBPa3NTCS COXpaHeHHoe 3HaueHwe. Mpu
OTCYTCTBUM HAXaTWin B PEXUME M3MEHEHNS NapameTpoB Gonee 5 cekyHa npubop nepenaeT B pexum 0TobpaxeHmns
W3MEPEHHOTO 3HAYEHNS BXOAHOO CUrHana, HoBble HacTPOWKM NPpW 3TOM He ByayT COXpaHEeHb!.

Mpn «ANMHHOMY HaxaTuW, B PEXUME OTOBPaKEHUS MBMEPEHHOTO 3HAYEHWS BXOLHOrO CurHana (OCHOBHOM
pexum otobpaxeHust), OY nepexoaunT B PEXUM UMEHEHUS IPKOCTW CBEYEHUSI Pa3psiaoB MHAukaTopa. B atom pe-
XUME NPK «KOPOTKOMY» HaxaTuu MPOUCXOANT UBMEHEHNE SIPKOCTW Ha OfHY CTYrNEHb B CTOPOHY YMeHbLLeHus.. [ocne
CamMOW TYCKITOW CTYNEeHU SPKOCTM BKITOYAETCS MakcumanbHas. Beero yeTbipe cryneHu spkoct. Ecnm B TeyeHne 5
cekyHz He TporaTb kHonKy BbIBOP, OY nepeigeT B OCHOBHON pexum oTobpaxeHuns 6e3 3anoMmHaH1s U3MEHEHHON
SpKocT. [1ns1 3anoM1HaHUs BbIGpaHHOM SPKOCTW HEOBXOAUMO OCYLLECTBUTL «ANIMHHOE» HaXaTue.

Mpumep oTobpaxaemoint Ha OY MHopMaLmMn B pasHbIx pexumax paboTbl:

1 OCHOBHOWN pPEXnM

roe 123.4 — 3HayeHne N3MEePEHHON aKTUBHOM MOLLHOCTU, 342.1 - peakTUBHOM MOLLHOCTM

1 2 3. 4 BepxHee OY

3 4 2. 1 HuxHee OY

2 Pexum 0To6pa>|<e|-|v|;| HOMWHAIbHOI0 3Ha4eHNa N3MepaemMoro CurHana.

11 2] 5] 0

[[€ s — MOPraroLLMN MUHYC;
125.0 — HOMMHanNLHOE 3Ha4YeHne N3MepseMoro curHana. BoamoxHble sHayeHust ot 1 o 9999.



3 Pexum oTobpaxeHnst BpeMEHN U3MepPEeHUs:

b

raoe b — mopratoLmin NnpusHak 0TobpaxeHnst BpEMEHW N3MEPEHMS;
1. — Bpems u3mepeHus, c. BoamoxHble 3HaveHns 1, 2, 3, 4.
4 Pexnm oTobpaxeHus HoMepa yCTpoicTBa:

H| 2| 5 2

roe H — mopratowmin CuMBON - NpU3HaK pexuma 0TobpaxeHns HoMepa yCTPOMCTBA.
255. — Homep ycTpoucTaa npu pabote ¢ MODBUS. BoamoxHble 3HaueHns oT 1 go 255.
5 Pexum oTobpaxeHns koga CkopocTi 0bmeHa:

C 3.

roe C — mopratoLmii CMBON - MPU3HaK 0TOOPaXeHUst Koaa CKOPOCTH 0OMeHa.
3. — koa ckopocTu obmeHa npu pabote ¢ MODBUS. BoamoxHble 3HaueHus: 0 —1200 6og,

1 - 2400 60p, 2 - 4800 6op, 3 — 9600 6oa. 4 — 19200 Goa, 5 — 28800 Goa, 6 — 34800 6og, 7 — 57600 boa, 8 -
115200 6og.

6 Pexum oTobpaxeHusi nopora cpabaTbiBaHWs Pene Ha NPUHUKEHNE:

L] 1] 0.
A

roe LJ — mopratoLuin cMBon - NpuaHak 0ToBpaxeHUs nopora cpabaTblBaHUs pene Ha MPUHIKEHNE.
10. - nopor cpabatbiBaHKs pene Ha NpuHmkeHne, %. BoamoxHble 3HaveHus oT -255 fo +255
A - [Ons aKTMBHOM MOLLHOCTK;
P — Oons peakTMBHOWN MOLLHOCTY

7 Pexum otobpaxeHus nopora cpabaTbiBaHWs pene Ha NPeBbILLEHNE:

] 8| 0.
A

roe I_1 — moprarowmin cMBon - npusHak otobpaxeHns nopora cpabatbiBaHMs pene Ha NPeBbILLEHME.
80. — nopor cpabatbiBaHus pene Ha NpeBbileHre, %. BoamMoxHbIe 3HaueHus oT -255 fo +255;
A — [ns aKTUBHOW MOLLHOCTH;
P - ans peakTMBHOW MOLLHOCTK

8 Pexum oTobpaxeHust BpeMEHW NepenpoBepKM YCrioBust CpabaThiBaHUs pere:

0.| 5

rme ~ - MOpratoLuit CUMBOI - MPU3HAK OTOBPaXeHNs BpEMEHM NepenpoBepkn YCroBus cpabatbiBa-

HUS pene.

0.5 —BpeMms NepenpoBepKM ycrioBus cpabaTtbiBaHus pene, ¢. BoamoxHble 3HaveHus ot 0.5 1o 10.0.
9 PexuMm U3MeHeHUs SpKoCTH:




rae 000 — MPU3HaK PEXMMa M3MEHEHUS SPKOCTH.
1. — MopraroLmmn Kog ApkocTi. Bo3MOXHble 3HaueHns oT O (MUHUMArbHas APKOCTb) 40 3 (MakcumMarb-
Has SiPKOCTb).

10. HeucnpasHoctb UM (Mpu 3TOM pene OTKIIOYEHbI, HA aHAIoroBOM Bbixofe W Bbixoge RS-485 3Ha-
YeHMsl, COOTBETCTBYHOLLME HYNEBOMY 3HAYEHUIO BXOAHOMO CUrHana):




NPUNOXEHWE O
(cnpaBoyHoE)
MpoTokon o6mMeHa AaHHbIMK

B npnbope peanunsosaH npotokon obmeHa aanHbiMu MODBUS, pexum RTU.

dopmart nocbInku — 8 6UT 6e3 KOHTPONS YETHOCTM.

Ckopoctb 0bmeHa — 1200, 2400, 4800, 9600, 19200, 28800, 38400, 57600, 115200 607 (BbI6MPaeTCH

notpebutenem).

CeTeBoi Homep npubopa 3agaetcs notTpebutenem B Ananasoxe ot 1 go 255.
OyHkumn MODBUS, nogaepkuBaemble AaHHbIM NpubopoMm:
OYHKUMSA 1 — YTeHUe COCTOSHUS perne;
OyHKUMSA 3 — YTeHMEe PerncTpoB HacTpoek (4x — BaHk);
OYHKUMS 4 — yTeHNe BXOAHbIX PErMCTPoB (3X — BaHK);
OYHKLMS 6 — YCTAHOBKa €AMHUYHOTO PErncTpa HacTpoek (4x — BaHk).

®yHKuma 1 npeaHasHayeHa Ans OnNpeaeneHns COCTOSHNA perne, BCTPOEHHbIX B npubop. dopmar 3a-
npoca ans yHkumum 1:

| SLAVE 01 | START | LENGTH | CRC |
roe
SLAVE appec 3anpalumsaemoro npubopa (1 6ainT);
01 kog pyHKumum (1 BanT);
START afpec Hayana 3anpalunBaemblx AaHHbIX (2 BailTa, CTapLunin 3aTeM MNaaLLImMR);
LENGTH KONMMYECTBO 3anpalunBaeMblx AaHHbIX (2 BaiTa, CTapLini 3aTeM MAaaLLImMi);
CRC KOHTPOMbHbIA LMKIIMYECKNIA KOA,

Mpubop oTBETUT TONbKO B TOM cnyyae, ecnm START = 0000h, a LENGTH = 0004h. Ecnn START u
() LENGTH oTnmyHbl OT BbILEYNOMSIHYTHIX, NPUOOP BblgaeT UCKMOYEHUe — «HenpaBunbHbIA agpec AaH-

HbIX» (CM. UCKMIOYEHNS).

dopmat oteeTa Ans yHKuum 1:

| SLAVE | 01 | 01 | DATA | CRC |

roe
SLAVE
01

01
DATA

CRC

aapec oTeeTuBLUErO Npubopa (1 6anT);

kog pyHKuum (1 BanT);

KONW4eCTBO NepefaBaeMblx 6anT gaHHbIx (1 6anT);

Gant coctosHua pene, rae: 6ut 0 — coctosHue pene K1; 6ut 1- coctosHue pene K2;
out 2 — coctosHue pene K3; 6ut 3 — coctosiHve pene K4; octanbHble 6uThl BCerga
paBHbl «0»;

KOHTPOMbHbIN LIUKMNNYECKNIA KOA.

B none DATA, ecnn GuT ycTaHOBIEH 3TO 03HAYAET, YTO COOTBETCTBYIOLLEE PESe BKIOYEHO.
®yHKumMA 3 NpeaHa3HayveHa 4ns onpefeneHus YCTaHoBOK (HacTpoek) Ans AaHHoro npubopa. opmart

3anpoca 4ns qyHkuumn 3:

| SLAVE | 03 | START \ LENGTH | CRC \
roe
SLAVE appec 3anpaumsaemoro npubopa (1 6ainT);
03 kog pyHKuum (1 BanT);
START afpec Havana 3anpallmBaemblx JaHHbIX (2 BaiTa, cTapLunii 3aTeM MnagLwni);
LENGTH KONMMYECTBO 3anpalunBaeMblx AaHHbIX (2 BaiTa, CTapLlini 3aTeM MNaaLLImMi);
CRC KOHTPOMbHbIA LMKIIMYECKNIA KOA,

Mpubop OTBETUT TOMBKO B TOM cnyyae, ecnu START Haxogutcs B gnanasore ot 0000h go 0010h, a



LENGTH - ot 0001h go 0010h. Mpwu atom cnepyet yyecTts cneaytowee: START + LENGTH He gomkHo npe-
BbicuTb 0010h. Ecrn START u (unun) LENGTH Haxogsatcs BHe ykasaHHbIX Anana3oHoB, npubop BblgaeT uc-
KNKYeHUe — «HenpaBunbHbIN agpec AaHHbIXY.

®opmar oteeTa Ans yHKUum 3:

| SLAVE | 03 | BYTES| DATA..| CRC |
roe:
SLAVE agpec oteTuBLIero npubopa (1 6anT);
03 kog pyHKuum (1 BanT);
BYTES KONW4eCTBO NepefaBaeMblx 6anT gaHHbIx (1 6anT);
DATA... COBCTBEHHO AaHHble, NpeHa3Ha4YEHHbIE K OOMEHY;
CRC KOHTPOMbHbIA LMKIIMYECKNIA KOA,

OcobeHHOCTbI0 3TOM KOMaHAbl ABSETCS TO, YTO 3anpaluusaoTcs AByxbanTosble aHHble (CJIOBA).
[anee npuseneHa Tabrmua [1.1, B KOTOPOW CBEfAEHbI BCE BO3MOXHbIE 3anpallmBaeMble [aHHble ¢ UX agpe-
camu 1 AnuHamu.

Tabnuua 0.1.
HauMeHOBaHHE SaHHBIX Agpec Havana [lnvHa oaHHbIX,

AaHHbIX, CrioBa CnoB
Koz sapkoCTu; NoNoXeHWe 3ansTor Ha uHaukaTope 0000h 0001h
BepxHee 3HayeHWe amanasoHa nokasaHWii OTCYETHOTO YCTPOMUCTBA 0001h 0002h
lMopor cpabatbiBaHKs Ha NpeBbIleHne ans P 0003h 0002h
Mopor cpabaTbiBaHUs Ha NpUHWXeHWe ans P 0005h 0002h
Mopor cpabaTbiBaHWs Ha NpeBbileHe ans Q 0007h 0002h
Mopor cpabaTbiBaHUs Ha NpUHMXeHne ans Q 0009h 0002h
Bpems namepeHus 000Bh 0002h
Bpems 3agepxkn cpabaTbiBaHus pene 000Dh 0002h

«Kog SpKkoCTV» 1 «NONOXEHWEe 3angToN Ha MHAWKATOPE» — ABa (hyHKUMOHANBHO pa3Hbix HaiTa, cee-
AeHHble B ogHO CJIOBO ans ymeHbLUEHUS ANWHBI 3anpaluvBaeMbiX AaHHbIX. B cnose ctaplumii 6anT — kog
SPKOCTU, MMAALLIMIA - NONOXEHME 3ansTon Ha uHaukatope. Koa spkocty - 310 yncno ot 0 oo 31, npuyem 0 -
OTCYTCTBME CBEYEHMS MHAMKaTopa, 31 — MakcumanbHas SpkocTb. B npubope ucnonb3aytotes cneaytowme 3Ha-
yeHust: 11 — rpagaums 0; 15 — rpagaums 1; 21 — rpagaums 2; 31 — rpagaums 3. bant «nonoxexue 3ansaTon Ha
WHOMKaTOpe» onpeaensieT 4eCATUYHbIN pa3psd MHAKMKATOpa, B KOTOPOM OToBpaxaeTcs AecaTuyHas Touka.
MoxeT npuHumMaTh 3HaveHus ot 0 go 3, npuyem ans 3Havenus 0 — 3ansTas oTobpaxaeTcs B NepoM paspsi-
[ie, cunTas c neBoro; 3 — 3ansTas B YETBEPTOM, CAMOM KparHEM paspsge.

«BepxHee 3HaueHue auana3oHa nokasaHui OTCYETHOrO YCTPOMCTBA» — 3TO 3HaYeHue, KOTopoe npu-
Bop nokaxeT npu nogaye Ha ero BXog curHana, COOTBETCTBYIOLLEr0 HOMWHANBLHOMY 3HauveHuto. MapameTp
NpeacTaBrieH B ABOMYHO-LECATUYHOM HE yrnakoBaHHOM Koge. baut, nepefaBaemblin nepBbiM, COOTBETCTBYET
Bonee cTapwemy paspsgy. MoxeT npuHumatb 3HayeHns ot 1000 go 9999. MonoxeHne LeCATUYHONM 3anAToN
BepeTcs 13 Nons «nonoXeHWe 3anaToi Ha UHAMKATOPE» U UMEET aHANOMYHOE TPaKTOBaHMe.

«Mopor cpabaTbiBaHMs Ha NpeBbieHNE (NpuHUKeHne) ana P (Q)» — aTo nopor cpabaTbiBaHus ycTa-
BOK, BbIP@XEHHbIN B MPOLIEHTAX OT HOMWHAMBHOTO 3HAYEHWst BXOAHOMO curHana. lapameTp npeacTaBneH B
ABOMYHO-LECATUYHOM He YnakoBaHHOM Koae. bailT, nepeaaBaeMblii NepBbIM, COOTBETCTBYET 6onee craplue-
My pa3spsgy. [onoxeHue OecATUYHOM 3angTon — BCerga B TpeTbeM paspsge. BoamoxHble 3Ha4eHNs HaxoaaT-
cs B ananasoHe ot "000.0" go "255.0" 1 MoryT BbITb CO 3HAaKaMK «MIOCH UK «MUHYCY. [pKU3HAK 3HaKa B pas-
psge nocne 3anaToi. 3Haky «nncy cOOTBETCTBYET 0, 3HAKY «MMHYCY - 1.

«Bpems namepeHns» — 310 BpeEMS B CEKyHAax, npoLleflee ¢ MOMEHTa U3MEHEHUS BXOQHOTO CUrHa-
na Jjo MOMEHTA MOJTy4EHUs HOBOrO pesynbTaTta U3MEPEHUs Ha OTCYETHOM YCTPOMCTBE C HOPMUPOBAHHON MO-
rpeLuHocTbio. MNapameTp npeacTaBneH B ABOMYHO-AECATUYHOM He ynakoBaHHOM koae. bait, nepefasaembiv
nepBbIM, COOTBETCTBYET Gonee crapwemy paspsgy. [lonoxeHne AecaTUYHON 3ansTon — BCerga BO BTOPOM
paspsige. MapameTtp MoxeT npuHumaTh 3HaveHus "01.00", "02.00", "03.00", "04.00".




«Bpems 3apepxkn cpabaTtbiBaHMs pene» — 3T0 BpeMsl, B Te4YeHWe KOTOPOro nepenpoBepsieTcs ycno-
Bue cpabatbiBaHus pene. dopmat faHHbIX aHanornyeH napametpy «Bpems namepenusy. MoxeT npuHumatb
3HayeHus B ananasoxe ot "00.5" go "10.00" n 3agaeTca ¢ anckpeTtHocTbio 0.1 C.

®yHKumMA 4 npegHasHayeHa Ans onpefenienns Tuna 3anpalumnBaemoro npubopa 1 nonyyYeHns koaa,
COOTBETCTBYIOLLErO NOAAHHOMY BXOAHOMY curHasy. dopmar 3anpoca ans yHkuum 4:

| SLAVE | 04 | START \ LENGTH | CRC \
roe
SLAVE appec 3anpalumsaemoro npubopa (1 6ainT);
04 kog pyHKuum (1 BanT);
START afpec Hayana 3anpalunBaemblx AaHHbIX (2 BailTa, CTapLunin 3aTeM MNaaLLIMRAY);
LENGTH KONMUYeCTBO 3anpaLuMBaeMblX JaHHbIX (2 BaiTa, CTapLunii 3aTeM MnaaLwni);
CRC KOHTPOMbHbIA LMKIIMYECKNIA KOA,

Mpubop OTBETUT TONMBKO B TOM cnyyae, ecnu START Haxogutcs B gnanasore ot 0000h go 0002h, a
LENGTH - ot 0001h go 0003h. Mpwu atom cnepyet yyects cneaytowee: START + LENGTH He gormkHo npe-
BbicuTb 0003h. Ecrin START u (unun) LENGTH Haxogsatcs BHe yka3aHHbIX Anana3oHoB, npubop BblgaeT uc-
KInKYeHUe — «HENPaBUmbHbIA aapec AaHHbIX».

®opmat oTBeTa A4Ns PYHKUMM 4:

| SLAVE | 04 | BYTES | DATA.. | CRC \
roe
SLAVE aapec oTeeTuBLIErO Npubopa (1 6anT);
04 Kog dyHKumm (1 6anT);
BYTES KONMU4eCTBO nepeaaBaembix 6ainT aaHHbIX (1 6anT);
DATA... COBCTBEHHO AaHHble, NpeHa3Ha4YEHHbIE K OOMEHY;
CRC KOHTPOMbHbIN LMKINYECKUIA KOA.

OcobeHHOCTLI 3TOM KOMaHAb! SBNSETCS To, YTo 3anpawwvsatotea CIIOBA. [Janee npueeaeHa tabnuua
[1.2, B KOTOPOW CBEAEHBI BCE BO3MOXHbIE 3arnpalLBaeMble AaHHbIE C VX agpecami 1 AnHamm.

Tabnuua [.2.
HanmeHoBaHWe gaHHbIX Apec Havana | [inua fan-
[aHHbIX, CrioBa HbIX, CNOB
Kog npubopa, yyacTsyrowlero B 06MeHe 0000h 0001h
Kog, coOTBETCTBYHOLLMIA NOJAHHOMY BXOAHOMY curHany P 0001h 0001h
Kog, COOTBETCTBYHOLLMIA NOAAHHOMY BXOAHOMY CurHany Q 0002h 0001h

«Kog npubopa, yyactsytowero B 0bmeHe» — ato C/TOBO, B KOTOPOM 3aKOAMPOBaHbI OTANYMTENBHbIE
npu3Haku BbibpaHHoro npubopa. Onucanue otaenbHblx GUTOB koga npubopa ceeaeHo B Tabnuuy [.3. Ecrn
COOTBETCTBYIOLMN BUT YCTAHOBMEH, 3HAYNT CNpaBEAnMBO HasHayeHue atoro 6uta ans aaHHoro npubopa.

Tabnuua [.3.
Homep buta HasHayeHue

15 [MpeobpasoBaTernb AENCTBYIOLLErO 3HAYEHNS TOKA UK HAaNPSXKeHNs
14 MpeobpasoBaTenb YacToTbl NEPEMEHHOrO TOKa
13 MpeobpasoBaTenb akTUBHOW MOLLHOCTM
12 [peobpasoBatenb peakTMBHON MOLLHOCTM
11 Pene ycTaHoBNEHO B npubope
10 Mpeobpa3oBaTenb NOCTOSAHHOIO TOKA UMW HANPSXKEeHNs
9 meeTca aHanorosbIn BbIXoq
8 AImeeTCcs BCTPOEHHOE OTCYETHOE YCTPOUCTBO
7 Ecnmn "0" - UM ncnpaseH, ecnn "1" - HeucnpaseH

1-6 Peseps
0 Bcerga "0"




«Kog, cooTBeTCTBYIOLMI NOAAHHOMY BXOAHOMY curHany P (Q)» — yncrneHHoe 3HayeHue LaHHOro
CITOBA, nponopuuoHanbHoe BENMYMHe CurHana, nogaHHoro Ha Bxog npubopa. MoxeT npuHUMaTh 3Ha4eHus
B AnanasoHe ot muHyc 7600 go nntoc 7600. Mpu aTom 3HaveHno S000 COOTBETCTBYET HOMUHANBHOE 3HAYe-
HMe BXOZHOro curHana. [laHHble NpeAcTaBneHbl B ABOVUYHOM LOMOMHUTENBHOM KOZE.

®yHKuma 6 npegHasHayeHa AN AUCTAHLMOHHOTO MpOrpaMMUPOBaHNS peXUMoB paboTel npubopa.
dopmart 3anpoca Ans QyHKumm 6:

| SLAVE | 06 | START | DATA \ CRC |
roe
SLAVE afapec 3anpatumsaemoro npubopa (1 6anT);
06 kog pyHKumum (1 BanT);
START afpec perucTpa, y4acTaytoLero B 0bmeHe (2 G6aiTa, CTapLumi 3aTem MiaaLUmi);
DATA AaHHblE, 3anucbiBaeMble B perucTp (2 baiTa, cTapLunii 3ateM MnagLwni);
CRC KOHTPOMbHbIN LMKINYECKUIA KO,

Mpubop oTBETUT TONMLKO B TOM cnyyae, ecnu START Haxoputcs B AgnanasoHe ot 00h go 1Fh. Oco-
OEHHOCTBIO 3TOM KOMaHAb! SBNSIETCS TO, YTO MMadwwmni 1 ctaplmi 6antbl nons START gomkHbl cOBNaaaTh.
CobcTBeHHO agpec nepefaetcs B Mnaalem 6ante, CTapLumMin €ro NpocTo KONMpyeT (CaenaHo Ans noHuxe-
HWS1 BEPOSITHOCTYW cryyanHom 3anucy). Ecim START HaxoguTcs BHE yka3aHHOMO AuanasoHa, npubop Bblgaet
MCKINKOYEHNE — «HENPABUMbHbIN aapec AaHHbIXY.

dopmat oTeeTa Ans PyHKUUM 6:

| SLAVE | 06 | START | DATA \ CRC |
roe
SLAVE aapec 3anpalumsaemoro npubopa (1 6anT);
START afpec perucTpa, yqactaytoLero B 0bmeHe (2 6aiita, CrapLumii 3aTeM MIaaLLImni);
DATA AaHHble, 3an1cbiBaeMble B perucTp (2 6arTa, crapLunii 3aTemM Maagwmi);
CRC KOHTPOMbHbIA LMKIIMYECKNIA KOA,

[pyroit 0cOBEHHOCTLIO 3TOM KOMaHAbl ABRseTcs To, 4To 3anucbiBatotcs BANTHI, a He CITOBA. Mpu
aTOM cTapLas YacTb nonst DATA cogepXuT npusHak CoOXpaHeHust BCeX BO3MOXHbIX AaHHbIX B SHEProHe3aBu-
cumoi namsatu npubopa. Ecnv B ctapiem 6arite nons DATA 3anucaH 6aint OxFF, To ero mnagwwuii 6ant no-
MeLlaeTcs B namsaTu npubopa no agpecy, 3agaHHomy nonem START. Ecnm xe crapwmi v mnagwwii 6anTbl
nons DATA coBnagatoT, TO MPOMCXOAMT 3annChb BCEX PETMCTPOB B SHEProOHE3aBUCUMON naMsTi npubopa, no-
cne Yero npubop aBTOMATMYECKM NepesanyckaeTcs C HOBbIMM 3HayeHusmu. Ecnn Heobxogumo 3anucatb
6anT ganHbix OXFF 1 ewwe He TpebyeTcs coxpaHeHne B 3HEProOHE3aBUCUMYIO NaMsTb, TO CTapLuii 6anT nons
DATA pomxeH bbiTb paBeH OxFE. [lanee npueaeHa tabnuua 1.4, B KOTOPOI CBEAEHbI BCE BO3MOXHbIE perut-
CTpbI C UX agpecamu.

Tabnuua [1.4.
Apnpec peructpa B HasHadeHue perneTpa [nuHa pervct-
npubope pa, baint

00h Kon sipkocTy 1
01h [MonoxeHwe 3anaToil Ha 9KpaHe 1
02h BepxHee 3HayeHWe nokasaHMM OTCHETHOTO YCTPOUCTBA 4
06h Mopor cpabaTbiBaHMs Ha NpeBbllleHne P 4
0Ah Mopor cpabaTbiBaHUs Ha NpUHWKeHne P 4
OEh Mopor cpabaTbiBaHMs Ha NpeBbleHne Q 4
12h Mopor cpabatbiBaHMs Ha NpuHkeHne Q 4
16h Bpems namepenus 4
1Ah Bpewms 3agepxku cpabatbiBaHus pene 4
1Eh Kon ckopocTi obmeHa 1
1Fh CeTeBor HoMep 1




HasHaueHve nepBbIX CEMU PErMCTPOB Takoe Xe, Kak 1 B pyHkuum 3. [1Ba nocnegHux no3sonstoT on-
peaenuTb CKOpoCTb 0BMeHa 1 CeTeBOI HOMEp Npu paboTe B CETH.

BoamoxHble 3HaueHns koaa ckopocTu: 0 — 1200 6opa; 1 — 2400 6og; 2 — 4800 6og; 3 — 9600 604, 4 —
19200 6op; 5 — 28800 60a; 6 — 38400 Gopa; 7 — 57600 604; 8 — 115200 60A4. Bo3MOXHbIe 3HaYeHUs CETEBOTO
Homepa oT 1 8o 255. Npw BbINycke 13 NPOM3BOACTBA ycTaHoBMeHa ckopocTb 9600. CeTeBoi HoMep 255, ecnin
WHOE He OrOBOPEHO NPy 3akase.

Mpubop noaaepxuBaeT WMPOKOMOMOCHYO NOCLINKY AN1st «SPKOCTMY, T.e. ecnn B none SLAVE 3apaH
anpec 0, Bce npubopbl UIMEHST PKOCTb.

UcknioyeHus.

Ecnn Bo Bpemsi paboTbl NpUXOAUT HenpaBurbHas koMaHha wnn obHapyxuBaeTcs owmbka B none
CRC, npubop He paeT oTeeTa.

Ecnu Bo Bpems paboTbl NpUX0ANT KOMaHAA C HEMPaBWIbHLIMA AAHHLIMA MW HENPaBUIbHBLIM aape-
COM, TO npubop oTBeYaeT 0cobbiM 06pa3om.

dopmaT 0TBETA UCKIMIOYEHNS:

| SLAVE [O0x80CMD | 02 | CRC |
roe
SLAVE appec 3anpalumsaemoro npubopa (1 6ainT);
0x80|CMD kog oyHKLMK, KOTOpast 0BHapyXuna ownbKy ¢ yCTaHOBMEHHbLIM CTapLUMM BUTOM;
02 koa ownbKM «HenpaBnnbHbIN aapec U AaHHbIEY;

CRC KOHTPOMbHbI LMKINYECKUIA KO,



NPUNOXEHWE E
(pekomeHzyemoe)
0603HayeHue UM npu 3akaze

Mpwu 3anucu UMM B gpyroit 4OKyMEHTaLMW 1 npu 3akase Heobxoaumo ykasatb: Tvn UM, KOHCTPYKTUBHOE UC-
NONHeHWe, napameTpbl BXOAHbIX CUrHAnoB, Hamuune nopta RS-485, Hanuume pene, napameTpbl curHana no
aHanoroBomy BbIxoAy (Mpu ero Hanuumm), cnocod nuTaHns, 0bo3HaYeHNe TEXHUYECKUX YCROBUMI. [lepeuncrneH-
Hble [aHHble, KpOMe TUMa, YKa3bIBAOTCS YCOBHO B COOTBETCTBUN C YKa3aHWAMM, NPUBEAEHHBIMU HUXE.

Mpu 3aka3e W, npegHa3Ha4eHHbIX NS BKIKOYEHNS Yepes u3mMepuTeribHble TpaHc(opMaTopsbl, nepes
0603Ha4eHNeM TEXHUYECKMX YCNOBUIA HEOBXOANMO yKa3aTb KOS(MULIMEHT TpaHCHOopMaLmMK N3MepPUTENbHbIX
TpaHChopMaTopoB, yCTaHaBNMBaeMbIX B nepBuyHOM Lenu WM.

Mpumep 3anucu Npu 3akase unu B Apyron gokymeHtauum UM LT 9249P, ¢ amanasoHom npeobpasosa-
Hust BxoaHoro Toka 0 — 5,0 A, ¢ gmanasoHom npeobpa3oBaHus BxoaHoro HanpskeHns 0 — 120 B, ¢ Bbixogom
RS-485, 6e3 pene, ¢ BbIXOAHbIM aHaNOroBbiM crHanomM 4 — 20 MA, ¢ NUTaHMEM OT UCTOYHMKA HaNpPsHKeHUs ne-
PEMEHHOrO MW MOCTOSHHOTO TOKa C HOMMHANbHLIM HanpshkeHneM 220 B, npegHasHaYeHHOro Ans BKITHOYEHNS
yepes M3MepUTENbHbIN TpaHChopMaTop ToKa ¢ koadduumeHToM TpaHcgopmauwmm 300/5 A v namepuTesbHbIN
TpaHcopmaTop HanpskeHus ¢ koaduuneHTom TpaHcgopmarmm 10000/100 B:

LiJ19249P 41102 2, 300/5 A, 10000/100 B, TY BY 300521831.061-2009

I'IpmmeanVle - I'Ip|/| HanM4nm aHanoroBoro Bbixofa pene OTCyTCTBYIOT, NP Hann4uu pene OTCyTCTBYIOT
aHanoroBble BbIXObl.



3AKA3ATbH: LIJ19249 npeobpa3zoeamesniu usmepumesibHbie

Jluct peructpaumm n3BeLLeHnit
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