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HacTosiee pykoBOACTBO MO dKCnyaTauuu NpeaHasHayeHo Ans O3HAKOMIEHWs C MpUHUMNOM paboTsl,
YCTPOWCTBOM, MOHTaXOM 1 0BCnyxuBaHneM npeobpasoBaTenemn uaMepuTenbHbIX ¢ MHankaumen LI9 moamdukaummn
119010 (B panbHemnwem — UM, npubopel, npecbpasosateny).

[laHHas moguukaumMs 13roTaBnBaeTCs B KOHCTPYKTUBHOM UCMOMHEHUM «Y» (danee — Tun Kopryca).
Tun kopnyca yka3blBaeTcs cpasy nocne 0603HaveHns MognUKaLmm.

1 ONMUCAHUE U PABOTA

1.1 HasHaveHue

1.1.1 TMpeobpasosaterm LI9010Y npenHasHayeHbl Ans npeobpasoBaHWs NapaMeTpoB OAHOGA3HLIX M
TpexasHbIX TPEXMPOBOAHbLIX U YETbIPEXNPOBOAHbLIX SMEKTPUYECKUX Lienen NepeMeHHOro Toka B BbIXOAHOM
UuchpOoBOIA CUrHan v nepeaayn ero no LMgpoBbIM MHTEPENCaM, ANs NIMHENHOMO Npeobpa3oBaHMs NapameTpoB
ANEKTPUYECKNX Lienei B YHUPULMPOBAHHbIE BbIXOAHbIE CUrHaMbI CUSTbl MOCTOSIHHOTO TOKA, KOMMYTaLMU BHELLHUX
SNEKTPUYECKNX Lienen, npuema AUCKPETHON MHopMaLmm, oTobpaxeHns nobbix M3MEPEHHbIX NapameTpoB Ha
TPeX BCTPOEHHbIX OTCYETHbIX YCTPOMCTBAX C Y4ETOM KOG MULMEHTOB TpaHChopMaLm NepBUYHbIX Lienewn.

Harnuuue cooTBETCTBYIOLUMX PYHKLMI ONpesenseTcs 3aka3oM.

ObmeH wHgopmaumren B LI9010Y ocywiecTBnseTcs, B 3aBMCUMOCTM OT WCMOMHEHUS, NO LMDPOBLIM
nHtepdgoencam: RS-485 (npotokonbl obmeHa — ModBus RTU, M3K 60870-5-101, «3Hepro-Cotosy);
Ethernet 100Base-TX (npotokonbl obmeHa — ModBus TCP, MOK 60870-5-104); USB. Beibop npoTokona obMeHa
oCyLlecTBNSET NOTpebuTenb Ha MecTe NOAKIHYEHUS.

L19010Y no ymonyaHuio umeeT fga nopta RS-485.

Mo oTgenbHOMY 3akasy notpebutens npeobpasosatesns L|9010Y moxeT copepxars:

1) JononHutenbHble UdpoBLIe MHTEPDENCHI:

- nopt USB;
- nopt Ethernet.

2) [ononHuTtenbHble gyHKUMOHAmNbHbIe GrI0KK, COCTOSLLME W3:

- BCTPOEHHbIX pene B Konnyectse 3, 6, Unn 9 — Hanuume BCTPOEHHbIX pesfie NO3BOSISET OCYLLECTBUTb
KOMMYTaLt0 BHELLHUX Lienen Npy NPUHMKEHUA MW NPEBbILIEHAN BXOAHBIM CUrHArIOM YCTaHOBSIEHHOIO
nopora cpabaTbiBaHNS;

- ANCKPETHBIX BXOAOB B KONMYeCTBE 3, 6 Mnn 9— Hanuune AUCKPETHbIX BXOLOB MO3BONSET nepeaasatb
WHOPMALMIO O COCTOSHIN BHELLHMX Lienein (3aMKHYTO — pa3oMKHYTO);

- aHanoroBbIX BbIXOAOB B KonnyecTse 3 unu 6.

MakcumanbHOe CyMMapHOe KONMYeCTBO (PYHKUMOHAMbHbIX OMOKOB 9 — UX HamuuMe M KOnM4ecTBo
onpegenseTca notpebutenem npu 3akase.

3) Yacnbl peanbHoro Bpemenn (RTC).

Mpumepbl KOQOB YyCnoBHOrO 0603HaueHust npeobpasosatens wameputensHoro LI9010Y npu 3akase
npveeaeHsbl B MpunoxeHun K.

1.1.2 Tpubopbl MOryT NPUMEHATLCS B OOBLEKTAX 3MEKTPOSHEPreTUKM [ANns M3MEPEHUs YKasaHHbIX B
Tabnuue 1 napameTpoB 3MEKTPUYECKUX OAHOMA3HBIX U TpexdasHbIX TPEXMPOBOAHBIX U YETbIPEXNPOBOAHbIX
Lienei NepeMEHHOTO Toka.

1.1.3 Mpunbopbl NpeaHa3sHa4eHb! Ans HABECHOMO MOHTaXa Ha LMTaX 1 NaHensx.

1.1.4 MpunBopbl YCTONYMBLI K BO3AENCTBIIO PaANonoMeX U OTHOCATCA K 0060pyA0BaHMI0, KCNyaTMpyeMomy
B CTaLMOHAPHBbIX YCIOBUSX NPON3BOACTBEHHbIX MOMELLEHWI, BHE XWUITbIX JOMOB.

1.1.5 MNpnbopbI He NpeaHa3Ha4YeHbI 4115 YCTAHOBKM W SKCnyaTaLui BO B3pbIBOOMACHBIX W MOXaAPOONacHbIX
3oHax no TKIM 339-2011.

1.1.6 lpubopbl npeaHasHayeHbl A8 BKIOYEHUS HEMOCPEACTBEHHO WM Yepe3 W3MepUTESbHbIE
TpaHCopMaTopbl TOKA U HAMPSHKEHNS.

1.1.7 Mo cTeneHn 3awmTbl OT MOPAKEHWS ANEKTPUYECKAM TOKOM Npubopbl LOIKHBI COOTBETCTBOBATbL
knaccy 3awmtbl Il mo [OCT 12.2.007.0, kateropuu nepeHanpsikeHns I, cTeneHb 3arpsisHeHnss 1 no
FOCT IEC 61010-1-2014, kateropum usmepenui Il no FTOCT IEC 61010-2-030-2013.

1.1.8 Tpnbopbl nNpeaHasHayeHbl AN 9KCMAyaTauum Npu TeEMnepaType OKPYXalowero Bo3gyxa OT
muHyc 40 °C po nntoc 50 °C u oTHocuTenbHon BriaxHocTh 8o 90 % npu 30 °C.
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Tabrmya 1 - MepeyeHb n3MepsieMbIX 1 BbIMUCTISEMbIX NAPaMETPOB AMNEKTPUHECKUX Lieneil NepeMEHHOrO TOKa,
HOMepa napameTpoB Ans NPOrpaMMMPOBaHNS OTAEMNbHbIX (DYHKLMWNA.

O603Hau. .
Ne Mamepsiemblit napameTp [MpumeyaHue
napameTpa
1 |la [enctBytoLiee 3Ha4YeHne Toka asbl A
2 |l [encraytoLiee 3Ha4YeHne Toka (hasbl C
3 | Uns [encTaytoLiee sHaveHre MexayasHoro HanpsxeHns A-B
4 | Usc [enctBytoLiee 3Ha4YeHne MexaydasHoro HanpshxkeHns B-C
9 | Uca [encraytoLiee 3HaYeHne MexagydasHoro HanpsbkeHnst C-A
6 |P AKTVBHAs MOLLHOCTb Tpexd)asHo CUCTEMbI
7 1Q PeakTnBHas MOLLHOCTb TPeXa3HoN CUCTEMBI
8 |S [MonHas MOLHOCTb TpexasHOM CUCTEMBI
9 |f YactoTa cetun
10 | *cos @ cos @= P/S — k03athpnLMEHT MOLLHOCTYU TpeXdasHOM CUCTEMBI
11 | Is [lencTytoLiee 3HaveHre Toka dasbl B
12 | lo [encTBytoLLee 3Ha4YEHNE TOKa HyNeBOW NOCeA0BATENBLHOCTM
13 | Ua [lencTBytoLLee 3HaYeHre HanpshxeHns gasbl A
14 | Ug [lencTytoLlee 3Ha4eHre HanpsxeHns asbl B
15 | Uc [enctaytoLiee 3HaYeHne HanpshkeHns dasbl C
16 | Uo [lencTBytoLLee 3HAYEHWe HANPSXKEHNS HYNEeBOW
nocnefoBaTenbHOCTH TpexanemeHTHas
17 | Pa AKTMBHAs MOLLHOCTL o ¢ase A 4eTbIpexnpoBoaHas
18 | Ps AKTMBHas MOLLHOCTb No hase B CXema NoAKMYEHs
19 | Pc AKTMBHas MOLLHOCTL no ¢hase C
20 | Qa PeakTBHast MOLLHOCTb No thase A
21 | Qs PeakTBHas MOLLHOCTb No ¢hase B
22 | Qc PeakTBHas MOLHOCTb No ¢ase C
23 | Sa lMonHas MoLHOCTL No (hase A
24 | S MonHas MowHocTb no tase B
25 | Sc MMonHas mowHocTb no ¢ase C
26 | lcp CpepHee 3HayeHne hasHbIX TOKOB
27 | U cp CpegHee 3HauveHne dasHbiX HanpsHKeHU
28 | Uncp CpepHee 3HaveHne MeXMasHbIX HanpsHKEHNN
29 | Pcp CpeaHee 3Ha4eHne aKTUBHON MOLLHOCTY
30 | Qcp CpefHee 3Ha4eHne PeakTUBHOM MOLLHOCTH
31 | Scp CpegHee 3HayeHWe NofHON MOLLHOCTH
32 | *cos @a €0S QA = Pa/ Sa- k03achunLmeHT MOLWHOCTM thasbl A
33 | *cos @B oS P = Pg/ Sg- K03hPULMEHT MOLLHOCTH (hasbl B
34 | *cos @c cos @c = Pc/ Sc - koachdpuumeHT MowHocTH ¢asbl C
Jluecm
YUMA.411600.042-1 P3
Wam. | Jlucm Ne dokym. Modnucs | Jama 4




MpogomkeHune Tabnnupl 1

Ne M3mepsiemblil napameTp [TpumeyaHue
1 I [enctayioLiee 3HayeHne Toka hasbl A
2 Ic [encraytouiee 3HayeHme Toka asbl C
3 Uns [encrayrouiee 3HayeHne MexaydasHoro HanpshkeHus A-B
451 BBC ﬂeliICTBy}OLLI'ee 3HaveHve mexaydasHoro HanpsxeHns B-C TRy XaneMeHTHAS
CA [encrayroulee 3HayeHne MexaydasHoro HanpskeHus C-A
6 P AKTVBHas MOLLHOCTb TPeX(asHOW CUCTEMbI TPExXnpoBoarias
. cxema NoAKMoYEHNS
7 Q PeakT1BHast MOLHOCTb TPEX(A3HOI CUCTEMBI
8 S [MornHas MOWHOCTb TpexasHOM CUCTEMbI
9 f YacToTa cetn
10 | *cos @ cos @= P/ S — koapuLMEHT MOLLHOCTM
35 | DI COCTOsIHWE AMCKPETHBIX BXOZOB MO rpynnam
36 | DO CocCTosiHWe pene no rpynnam
37 | Uns [encrayrouiee 3HayeHne MexaydasHoro HanpsxeHus A-B Tonbko ans
38 | Usc [enctayroulee 3HayeHne MexaydasHoro HanpshkeHus B-C aHanoroBbIX BbIXOAO0B
39 | Uca [evncTytollee 3HaueHne MexaydasHoro HanpskeHus C-A B [ManasoHe
40 | Ua [encTytoliee 3Ha4eHne HanpshkeHus dasbl A o1 0 % 10 120 %
41 | Ug [encrayroLlee 3Ha4eHne HanpsxeHus dasbl B HOMWHaMNLHOro
42 | Uc [enctayrouiee 3HayeHne HanpshkeHus gasbl C 3Ha4yeHua
43 | Uns [encraytoulee 3HayeHne MexaydasHoro HanpshkeHus A-B TorbKo ans
44 | Ugc [encrayroLiee 3HayeHre MexaydasHoro HanpshkeHust B-C aHanoroBbIX BbIXOJ0B
45 | Uca [encrayroulee 3HayeHne MexaydasHoro HanpskeHus C-A B AManasoHe
46 | Ua [encrayroLiee 3HaYeHne HanpshkeHns asbl A o1 80 % 80 120 %
47 | Us [enctaytollee 3Ha4eHne HanpshkeHus gasbl B HOMWHAnNbHOro
48 | Uc [evicTBytollee 3HaueHne HanpsxkeHus dasbl C 3HaveHns
49 | Uns [enctayrouiee 3HayeHne MexgydasHoro HanpshkeHus A-B TorbKo ans
50 | Usc [enctBytowiee 3HaueHne MexaydasHoro HanpskeHust B-C aHarnoroBbIX BbIX0OJ0B
51 | Uca [encrayroulee 3HayeHne MexaydasHoro HanpskeHus C-A B AManasoHe
52 | Ua [lencrayroLee 3Ha4eHne HanpshkeHnst pasbl A o1 0% 10125 %
53 | Us [enctaytollee 3Ha4eHne HanpshkeHus gasbl B HOMWHanNbHOro
54 | Uc [evcTBytoLlee 3Ha4eHne HanpskeHus dasbl C 3HaveHus
55 | Uns [encrayrouiee 3HayeHne MexaydasHoro HanpshxkeHus A-B TorbKo ans
5 | Usc [enctayroulee 3HayeHre MexgydasHoro HanpsbkeHus B-C aHanoroBbIX BbIXOA0B
57 | Uca [evncTytollee 3HaueHne MexaydasHoro HanpskeHus C-A B ManasoHe
58 | Ua [encTBytoliee 3Ha4eHne HanpsikeHus dasbl A o1 75 % po 125 %
59 | Us [lencteyiollee 3HaueHVe HanpsxeHns dasbl B HOMWHanNLHOro
60 | Uc [encraytoulee 3HayeHne HanpshkeHus gasbl C 3HaveHus
dopmynbl pacyeta U3NYECKNX BENNYMH U3 eAUHIL, BHYTPEHHErO NPeCTaBNEHNS N3MEPEHHbIX 3HAYEHMI:
I = Avm - (lvom/ 20000) (1)
Un= Auwm- (UJ‘LHOM / 20000) (2)
U(b= Avan - (UJ'I.HOM / (\/320000)) (3)
PZ = Auu: ((U nrom * lvowm * \/3) / 20000) (4)
Pq) = Aww- ((U oM * lhom \/3) / (320000)) (5)
F = A/ 1000 (6)
roe,
l1om HomuHanbHoe 3HavyeHWe Toka B MEPBUYHON W3MEPUTENbBHOM LUemu (CM. npuioxeHue A,
yHKumg 3);
Unwow  HOMWHaNbHOE 3HaYeHWe NMHENHOTO HanpshKeHWst B MEPBUYHON WM3MEPUTENbHON Lenu (CM.

npunoxexue A, dyHkums 3);

AI/I3M

3HaveHue nomnyyeHHoe oT npubopa (cMm. npunoxexue A, dyHKUNS 4).
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1.2 XapaKTepucTuku

1.2.1 MapameTpbl Npeobpa3yemoro BXOAHOTO CUrHana npueegeHsl B Tabnuue 2.

MapameTpbl curHana Ha aHanorosbix Bbixogax L|9010Y npuseaeHs! B Tabnuue 3.

KonnyecTtBo aHanoroBbIx BbIXO40B Onpeaensercs notpebutenem npu 3akase 1 MoxeT 6biTb 0, 3 unm 6.
Tabnuua 2

Cuna JTMHenHOe HanpshxeHue
KoadppuumeHT MoLHocTy
nepeMeHHOro Toka nepeMeHHOro Toka c0s  (sin ¢)
A= Ig =Ic, A Uag=Usc=Uca, V Yactota, Hz
HomuHaneHoe

[nanasoH aHaveH/e [nanasoH HomuHanbHoe [vanasoH HoMuHanbHoe
U3MepeHni HOM ’ U3MepeHnin | 3HayeHue, UHOM |  13MepeHuit 3HayeHune

0-0,5 0,5 0-120 100

0-1,0 1,0 0-264 220

0-25 25 0-456 380 -1-0-1 1 45-65

0-5,0 5,0 80-120 100
MpumeyaHve:

1. BO3MOXHO 13roTOBIEHME NpeobpasoBaTenen ¢ ApyruMi auanasoHamm U3MEPEHUIA CUbl NEPEMEHHOTO TOKa:
- 0T 0 %-IHom go 100 %:IHom, rae IHom moxeT BbiTh 0,05 go 10 A (war 0,05 A).
2. BoamoxHO n3rotoBneHune npeobpasosateneit ¢ Apyrummn auanasoHamm U3MepPeHUin HanpsbkeHUs nepeMeHHoro
TOKa:
- NpY NUTaHUK OT BHeLLHero nctouHmka ot 0 %-Unom go 120 %-UHom, rae UHom moxeT 6biTb 0T 50 go 457 V
(war 1V);
- NPy NUTaHuKM ot nameputenbHoit uenu ot 80 %-UHom go 120 %-UHom, rae UHom moxeT 6biTb oT 50 go 230 V
(war 1 V).
3. [lnana3oH namepeHns HanpspkeHns nepemenHoro Toka 80—120 V usrotaenueaeTca ans nutaHus npubopa ot
U3MEPUTENBHO Lien.

Tabnuua 3
Kog [lnanasoH U3MeHeHMs! BbIXOQHOTO
[lnanasoH conpoTUBREHMS Harpy3ku, KOM
[vanasoHa aHasnoroBoro curHana, MA

1 0-5,0 ot 0 8o 3,0
2 4-20 o10700,5
3 4-12-20 o1 0800,5
4 0-2,5-5 ot 0103,0
S -5—-0-5 ot 0 go 3,0
6 0-20 ot10700,5
7 0-10-20 o10700,5
MpumeyaHue:

1. AHanoroBble curHanbl ¢ guanasoHamm 0-5; 4-20; 0-20 mA aBnATCA 0AHOMONSPHLIMM U UCNIONB3YITCA NPY
npeobpa3oBaHMM TOKOB, HANPSKEHWIA, YACTOTbI, MOIHON MOLLHOCTH, a TaKke nNpu npeobpasoBaHUi akTUBHOW W
PEaKTUBHOM MOLLHOCTM U KO3 hULIMEHTa MOLLHOCTM B ABYX KBaZpaHTax;

2. CurHanbl ¢ gnanasoHamu 0-2.5-5; £5; 4-12-20; 0-10-20 mA aBnsTCca ABYNONSPHBIMA U UCMONb3YHTCA
npv Nnpeobpa3oBaHNM akTUBHO N PEAKTUBHON MOLLHOCTM M KO3(MULMEHTA MOLLHOCTM B YETbIPEX KBAAPaHTaX.
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1.2.2 MNpepenbl LonyckaeMoil OCHOBHOW NPUBEAEHHON MOrPeLLIHOCTYI BbIXOAHOMO LMAPOBOro curHana:

— NpU U3MEPEHNN AKTUBHOW MOLLHOCTU NEPEMEHHOr0 TOKA, PeaKTUBHOM MOLLHOCTW MEPEMEHHOM0 TOKa,
MNOMHOW MOLLHOCTYW NEPEMEHHOTO TOKA, 3HAYEHUN HANPSHKEHWS HYNEBOW NOCNeA0BaTENbHOCTM (Pa3 U TOKa HyN1eBOW
nocnegosatensHocTh (has: £0,5 %;

— NpY U3MepeHnn gasHbIX 3HaYEHW CUITbl NEPEMEHHOIO TOKA, (Pa3HbIX U JIMHENHBIX 3HAYEHUIA HANPSHKEHNS
nepemeHHoro Toka: £0,5 % (no oTAensHOMY 3aka3y BO3MOXHO U3rOTOBMEHWE C NpeaernoM JonyckaeMon OCHOBHOM
npueeseHHoM norpeltHoctn £0,2 %).

Mpeaenbl 4onyckaeMon OCHOBHOM abCOMKTHOM NOrPELLHOCTY BbIXOAHOIO LIMPOBOro curHana:

— NPY M3MEPEHUM YacTOoTbl NepemeHHoro Toka: £0,01 Hz.

Mpegenbl 4onyckaeMon OCHOBHO abCOMIOTHON NOTPELLHOCTH:

— 4acoB pearnbHoro Bpemenu: 0,5 s/d.

Hopmupytolee 3HaveHve B AanbHemnweM — AHOpM.

AHopM Ans undposbix Bbixogos pasHo 20000 eguHUL, npu M3MEPEHUM Toka, HaNpsKeHUS, MOLLHOCTM;

AHOpM [N aHaroroBblX BbIXOJOB PaBHO BepXHEMY npefenly [AuanasoHa W3MEHEHUS BbIXOAHOro
aHanorosoro curHana. pu nsmepeHum yactotol AHopM=30 Iy,

1.2.3 [py M3MEPEHMM aKTUBHOI 1 PEAKTUBHOM MOLLHOCTE Npubopbl COOTBETCTBYIOT TpeboBaHuto 1.2.2 npu
N3MEHEHWUM KOI(PULMEHTA MOLLHOCTU OT HOMUHAMBHOTO 3HAYEHUS 40 HYNS.

1.2.4 Mpnbopbl AOMKHBI BbITb TENO-, XONOA0YCTONYMBLI NPY BO3AENCTBUN TEMNEPATYPbI OKPYXKAOLLETO
Bo3ayxa ot munyc 40 °C go nntoc 50 °C.

Mpegenbl  AonyckaeMon  JOMOSIHUTENbHOW  MOTPELIHOCTH, BbI3BAHHOW W3MEHEHWEM TemnepaTypbl
OKpY»KatoLLero Bo3ayxa oT HopMmaribHoOW 4o ntoboi TemnepaTypbl B npeaenax pabounx ycrosui NpUMEHeHUs Ha
kaxgble 10 °C, He JOMKHbI NPEBbLILATD:

- OQHOrO npefena [AonyckaeMoWm OCHOBHOW MOrpelwHocTM ans npeobpasoBateneit ¢ npeaenamu
ponyckaemon ocHoBHoi norpeluHocTyt £0,05 % u £0,2 %;

- 0,8 npeaena gonyckaeMon OCHOBHOMW MOrpeLLHOCTM Ans npeobpasoBaTernen ¢ npeaenamu Jonyckaemon
OCHOBHo norpetuHocT £0,5 %;

1.2.5 Mpubopbl BNaroycTon4unsbl npu BO3AENCTBUAN OTHOCUTENbHOM BriaxHOCTH 90 % npm 30 °C.

Mpegenbl Jonyckaemoi [LOMOSHUTENBHOW MOrPeLIHOCTH, BbI3BAHHOW OLHOBPEMEHHbIM BO3AENCTBUEM
NOBbILLEHHbIX BNaxHOCTH 95 % 1 Temnepatypbl 35 °C, He NpeBbILatoT:

- 1,8 npeaena gonyckaeMon OCHOBHOMW MOrpeLLHoCTM Ans npeobpasoBaTernen ¢ npeaenamu Jonyckaemoi
ocHoBHo norpetuHocTn £0,05 % u £0,2 %;

- 2 npegena AonyckaeMon OCHOBHOWM MOrpeLHOCTW Ans npeobpas3oBaTenei ¢ npegenamm 4onyckaemon
OCHOBHO norpetuHocT £0,5 %;

1.2.6 [lpepenbl [OMyCKaeMOW [OMOSHUTENbHOW MOMPELUHOCTM, BbI3BAHHOW BIIUSHWUEM BHELLHErO
OQHOPOAHOrO NEPEMEHHOTO MArHUTHOrO NONs C MarHUTHOM uHAykumern 0,5 MTn npu camom HebnaronpUsTHOM
HanpaBneHun 1 ghaze MarHUTHOrO NoIs, He NPEBbILLIAIT:

- ABYX Nnpeaena Jomnyckaemoi OCHOBHOM NOrpeLHoCTM Ans npeobpasoBaTenen ¢ npeaenami 4onyckaemon
ocHoBHo norpetuHocT £0,05 % u £0,2 %;

- OQHOrO npegena [onyckaeMoW OCHOBHOW MOrPeLHOCTM Ang npeobpasoBatenein ¢ npegenamu
[0MnycKaeMomn 0CHOBHOW norpeluHocTyt £0,5 %;

npeaenoB OCHOBHOW NpUBEAEHHOM MOrPELLHOCTH.

1.2.7 TutaHme npubopoB B 3aBUCMMOCTW OT MCMOMHEHMS OCYLUECTBMSETCA OT OAHOMO M3 CreaytLmx
BapWaHTOB:

— YHUBepcarnbHOe NUTaHne — HanpsHKeHWe nepemMeHHoro Toka (Yactoton 50, 60 Hz) ot 85 o 264 V mnu
HanpshKeHus NocTosiHHOro Toka ot 120 V go 300 V;

— HanpspKeHKe nepeMeHHoro Toka (Yactotoit 50, 60 Hz), HomMuHanbHoe 3HaveHne B auanasoHe ot 100 go
240V, npenenbHOe OTKIOHEHWE HaNPSXKEHNS MTaHUS OT HOMUHANBHOTO 3HaveHus £10 %;

— HanpsbKeHne NOCTOSHHOMO Toka OT 18 10 36 V HOMMHANbHLIM 3HaYeHneM 24 V;

- n3meputenbHas Lenb ot 80 % UHom o 120 % UHom.

BapwaHT nutanns UMM ykasbiBaeTCs 3aKka3qmnkom npu 3akase.

[Py M3MEHEHWUN HaNPSHKEHUS MUTAHUA OT HOMUHAMBHOTO 3HAYEHUS 4O MUHUMATIBHOTO W MaKCUMarbHOro
3HaveHnn npubopsl COOTBETCTBYIOT TpeboBaHuam 1.2.2.
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1.2.8 BCTpoeHHble 4Yacbl peanbHOr0 BpeMeHM WUMetT TOuHOCTb Xxoga * 0,5 c/cyT 6e3 BHewHen
CUHXPOHM3ALIMMN.

1.2.9 Bpems ycTaHoBneHus paboyero pexuma He 6onee 30 MuH.

Mo ncTeyeHUn BpemeHu yCTaHoBMeHUs paboyero pexuma npubopbl COOTBETCTBYIOT TpeboBaHwio 1.2.2
He3aBICUMO OT NMPOJOMKUTENBHOCTY BKITIOYEHUS.

1.2.10 Tpubopbl BblAEPXKMBAIOT KPATKOBPEMEHHbIE MEPErpy3kM BXOAHbIM TOKOM U HanpshkeHnem B
COOTBETCTBUW C Tabnuuei 4.

Tabnuua 4
KpaTHoCTb [nntensbHOCTb
Yucno , WHTepsan mexay
Llenm Ka)[oM1 neperpysku,
TOKA | HANPSXKeHUs | Meperpy3ok c ABYMS1 neperpyskamu, ¢

2 - 10 10 10

oCReaoBaTENbHbIE |— - 2 15 60

A 10 i 5 3 25

20 - 2 0,5 0,5

napansnesnbHble - 1,9 9 0,5 15

Mpubopbl B TeueHre 2 Y BblOEPKMBAKOT Meperpysky BXOAHbIMM TOKOM W HanpshkeHueMm, paBHbiM 120 %
HOMUHAmNBHOIO 3Ha4YeHMSI.

3Ha4eHs 3MepseMbIX BEIMYWH NPK Neperpyskax He NpesbILLatoT | 32000| e0VHUL, NPY U3MEPEHNN CUTMbI
NEepPEMEHHOTO TOKa, HaNPSKEHUS NEPEMEHHOTO, aKTUBHOWM MOLLHOCTI NEPEMEHHOTO TOKA, PEAKTUBHOM MOLLHOCTU
nepeMeHHOro Toka, NOSTHOM MOLLHOCTM NepeMeHHOro Toka.

HanpshkeHne Ha aHanoroBbIX BbIxogax npu neperpyskax He npesbiwaet 30 B.

Mpy HanMumm neperpyskn Ha OTCHETHBIX YCTPOCTBAX MHANLMPYIOTCS NPU3HAK neperpysku (cumeon «[1») u
ee 3Hak.

Mpnbopbl, WMeloMe BCTPOEHHblE pene, 0GecneyMBaloT MPOrpaMMMpyemMyio  YCTaHOBKY —Mopora
cpabatbiBaHus Kaxaoro pene B ananasoHe ot MuHyc 10 % go nntoc 10 % HOMUHANBHOTO 3HAYEeHWs U3MEPSEMON
yacToTbl, oT MuHyc 100 % go nntoc 100 % HOMUHANBHOTO 3HAYEHUS KO ULIMEHTA MOLLHOCTH, OT MUHYC 152 %
0o nnoc 152 % HOMMHANBHOTO 3HAYEHWs TOKa, HaNPSHKEHMS, MOLLHOCTMU.

1.2.12 [JNCKpETHBIA BXOA COOTBETCTBYET COCTOSHUIO "3aMKHYTO" NpW CONPOTUBIIEHUM BHELIHUX LENen He
Bonee 50 Om. Mpwn conpoTnBneHnn BHeLWHMX Lenen Boiwe 20 KOM OMCKPETHbIN BXOA COOTBETCTBYET COCTOSHMIO
"pasoMKHYTO".

1.2.13 Tpnbopbl ABNAOTCA TEMMO-, XOMOAO- W BRAronpoYHbIMKM NpW  BO3AEWCTBUAM B YCNOBMSX
TPaHCNOPTUPOBaHMS TEMNEPATYPbl OKpyxatowero Bo3ayxa ot MuHyc 50 °C go nmtoc 70 °C v OTHOCMTENLHOM
BRaxHocTun Bo3ayxa 95 % npw 25 °C.

1.2.14 MowHocTb, notpebnsemas npubopamu OT LENU BXOGHOMO CUrHana npu HOMUHAMbHbIX 3HAYEHUSX
npeobpasyeMbix BXOAHbIX CUrHAroB, He NPeBbILLaeT:

— ONs Kaxaoi nocneaosatensbHon uenn — 0,2 B-A;

— NS napannenbHbiX Lener ¢ NMTaHneM OT M3MEPUTENbHOM Lienw;

- 0T (hasbl B 0,2 B-A,

-oTtasAnC9,0BA;

— ONS Kaxgoi napannensHoi Lenn npubopos ¢ NUTaHWeM OT BHELHEro UCTovHuka — 0,2 B-A.

MowHocTb, noTpebnsemas OT BHELHEro UCTOYHWKA, He AomkHa npesbiwats 9,0 B-A ansa LI9010Y.

1.2.15 MabaputHble pasmepbl LI9010Y gomkHel 6biTb He 6onee 120x120x148 mm.

1.2.16 Macca npubopos He bonee 1,2 kr.

1.2.17 OneKTpu4eckoe CONPOTUBIEHNE U30NALMM LIENeR, ykasaHHbIX B Tabnuue 5, He MeHee:

- 20 MOM- B HOpMarnbHbIX YCOBUSAX MPUMEHEHUS;

-5MOWM - npu BepxHEM 3HaYEHUM TEMNEPATYPbI OKPYXKAOLLEro BO3ayXa B paboumx yCroBusx NpUMEHEHNS
1 OTHOCUTESTBHON BNAXHOCTM Bo3ayxa He bonee 80 %;

-2 MOwm - npu Temnepatype okpyxatoLero Bo3ayxa (20+5) °C 1 npu BepxHEM 3HAYEHWUN OTHOCUTENBHOM
BMaXXHOCTW BO3AyXa, COOTBETCTBYHOLLEN paboynM YCNOBUSM NPUMEHEHMS.
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1.2.18 Usonsaumus anekTpuyeckux Lenen npubopa BbiaepKMBaeT LeCTBIUE UCMbITAaTENbHOMO HaMPSHKEHUS

NpaKTUYECKN CUHYcoMaansHOM hopMbl Yactoton 50 MU, BenuumnHa KOTOpOro ykasaHa B Tabnuue 5.

Tabnuua 5

MpoBepsiemble Lienu

WcnbiTaTensHoe Hanpsxexve, kV

HoMuHanbHoe hasHoe HanpshkeHne NepeMeHHoOro Toka, V

1-100 101-250 =251
Kopnyc — Bxogpl 1,39 2,21 3,51
Kopnyc — nutaHue ACY)
Kopnyc — nutanne AC/DC? 3,00
Kopnyc — DO%
Kopnyc — DI4
Kopnyc — BbIxogbl 0,86
Kopnyc — nutaHue DC)
[NocnepoBatesbHble Leny — napannesnbHble Lenu 1,39 2,21 3,31
Llenu Toka chasbl A — Lienu Toka a3 B, C 1,39 2,21 3,31
Llenu Toka chasbl B — Lenu Toka dasbl C 1,39 2,21 3,31
Bxoabl — nutanue AC
Bxoabl — nutanne AC/DC 2,21 3,31
Bxoabl - DO
Bxogabl — BbIX0Abl
Bxogb! — DI 1,35 1,50 2,21
Bxoabl — nutanne DC
Mutanne AC - DO 2,21
Mutanne AC - Bbixodbl 1,50
Mutanne AC - DI 1,50
Mutanne AC/DC - DO 2,21
Mutanne AC/DC - Bbixoabl
Mutanue AC/DC - DI
DO - BbIxogpl 1,50
DO -DI
DO - nutanue DC
Bbixogbl Mexay coboit 0.86

Bbixoab! — nutanve DC

MpumeyaHus:

1) MutaHne AC — uenu nuTaHust Ans UCNOMHEHW NPUBOPOB C MUTAHUEM OT UCTOYHMKA NEPEMEHHOTO TOKa.
2) MutaHne AC/DC - uenun nuTaHWsa 4Nst UCMOMHEHMI NPMOOPOB C MUTAHWEM OT UCTOYHWKA NEPEMEHHOTO W

MOCTOSIHHOTO TOKa;
3)DI - uenu ANCKPETHBIX BXOLOB;

4 DO - uenu AUCKPETHbIX BbIXOLOB (BCTPOEHHbIE pene);

5 TMutaHne DC — yenu nutaHns Ansg UCNONHEHU NpMBOPOB C NUTAHMEM OT UCTOYHMKA NOCTOSHHOMO TOKa 24 V.

1.2.19 Mpunbopb! SBNAKOTCH BOCCTaHABNMBAEMbIMU, PEMOHTUPYEMbIMU U3LENUAMM.

1.2.20 CpepHsist HapaboTka Ha 0Tka3 C y4eToM TexHudeckoro obcnyxusanns 200000 y.

1.2.21 CpepHee BpeMsi BOCCTaHOBIEHWS paboTOCMOCOBHOrO COCTOSHMS 4 u.
1.2.22 CpepHui cpok crnyx6bl He MeHee 30 ner.
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1.3 YctponcTeo npubopos

1.3.1 49010y coctonT M3 cnegyrowmx OCHOBHbIX GMOKOB, BbIMOMHEHHbIX Ha MevaTHbIX nnatax: 6noka
nameputens, 6noka nutaHus, 6noka aHanoroBblX BbIXOAOB, Grioka pene, 6noka AWCKpeTHbIX BXOAOB, Groka
WHanKaumu. MepeyncneHHble Bbilwe GOk KOHCTPYKTUBHO pas3MeLLeHbl B NNacTMacCoOBOM KOpryce C NMULEBON
naHenbl. Ha nuueBylo NaHenb BbiBefeHbl TPWU CBETOAMOAHBIX CEMUCErMEHTHbIX YeTbipexpaspsigHbix QY ¢
BbICOTOM Lndp 20 MM, MaTpu4Hble CBETOAMOALI, MHGOPMUPYIOLLME O TUMe 0TOOpaXaeMbix NapamMeTpoB M TPy
KHOMKM ynpaBneHns. LiBeT cBeyveHus kaxgoro OY ykasbiBaeTcs noTpebutenem npu 3akase v MOXET ObiTb
KpacHbIM, 3eNeHbIM MK XeNTbiM (Npunoxerue K).

MepeyeHb oTobpaxaeMblx NapaMeTpoB NOTPeOUTENb MOXET M3MEHUTb CaMOCTOSITESBHO.

Mo 3aka3y notpebutens L|9010Y copepxmT 3 nnn 6 aHanorosbIX BbIXOAOB.

BbIX04HO CUTHAN Ha KaXOO0M 13 aHanoroBbIX BbIXOA0B NPOMOPLMOHANEH U3MEPEHHOMY 3HAYEHWO OHOTO
3 NapameTpoB, NpuBeLeHHbIX B Tabnuue 1. BepxHee 3HaueHWe BbIXOAHOMO aHAroroBOr0 CUrHana ykasblBaeTcs
notpebutenem npu 3akase. COOTBETCTBIME aHANOTOBbLIX BbIXOLOB M3MEPSEMbIM NapaMeTPOB MOXET M3MEHATLCA
notpeburenem camocTosTeNbHO, B COOTBETCTBIM C Tabnuuei 1.

Mo 3aka3y notpebutens L|9010Y cogepxut 3, 6 unn 9 pene.

MoTpebutens MMeeT BO3MOXHOCTb MPOrpaMMHO YCTAHOBUTL AMNS KAaXOOr0 perne M3MepsieMblil napameTp u3
npuBegeHHbIX B Tabnuue A.1, Tn cpabaTbiBaHus (MPeBbILEHWE UK NPUHKEHUE) M NOpOr cpabaTbiBaHuUs pene.
OnuncaHue napamMeTpoB pene COAEPXUTCS B MPUNOXKEHNN A.

Mo 3akasy notpebutens L|9010Y copepxut 3, 6 unn 9 ANCKPETHBIX BXOLOB.

[IncKpeTHble BXOAbI MMEKT BCTPOEHHbIA MCTOYHUK HANPSKEHUS C OQHUM OBLMM BbIBOAOM ANS KAXLOW
rpynnbl U3 TPEX AUCKPETHBIX BXOAOB.

[lnckpeTHble BXOAbI NpeaHa3Ha4YeHbl Ans OnNpeaeneHnsl COCTOSHWUS BHELIHUX KOMMYTUPYHOLLMX YCTPONCTB
TMNA «3aMKHYTO - PA3OMKHYTOY.

MakcuMansHOe CONPOTUBNEHNE BHELLHEN 3aMKHYTOM Lienk Ans Kaxzgoro anckpeTHoro Bxoga 50 Owm.

1.3.2 Pabota npubopa ocHOBaHa Ha npeobpa3oBaHWi MIHOBEHHbIX 3HAYEHWA BXOOHbIX CWUTHANoB B
UnchpoBOIA KOA W JanbHeiweit ero obpabotku. Mpeobpa3oBaHHbIE 3HAYEHMS NAPAMETPOB MOXHO NOMYYUTb Yepes
UuchpoBble NOpThbl U NO MOKa3aHWAM MPUBOPOB Ha aHanoroBbIX BbIXOAaX. M3aMepeHHble 3HauYeHUst napameTpoB
oTobpaxatotcs Ha QY.

1.3.3 YnpaBneHue nokasblBatoLLyM YCTPOMCTBOM NPpUBELEHO B NPUIOXEHUM E.

1.3.4 CxeMbl 3neKTpuyeckme NoAKMIYEHNS NpuBeaeHbI B NpunoxeHun X.

1.3.4 Mpumep ycnosHoro 0603Ha4eHnst npubopa Npu 3akase NpuBeaeH B npunoxernm K.

2 UCNONb30BAHUE MO HASHAYEHUIO

2.1 Mepbl 6e3onacHocTm

2.1.1 TepcoHan, AonyweHHbl K paboTe ¢ npubopom, AomkeH 6biTb o3HakomneH ¢ TKIT 181-2009
«[lMpaBunamm TEXHNYECKON JKCMyaTaLuuy MeKTPOyCTaHOBOK NoTpebutenen» 1 ¢ npasunamm 6e3onacHoOCTH npu
paborte ¢ ycraHoskamu 4o 1000 B.

2.1.2 3anpeLyaetcs:

a) 9KcnnyaTMpoBaTb NPMOOP B YCMOBUSX U peXMMax, OTIMYALMXCA OT YKasaHHbIX B HACTOSLLEM
PYKOBOACTBE MO SKCnnyaTaLum;

6) CHMMaTb KpbIWKy KNEMMHbIX KOMOAOK 6e3 npegBapUTENbHOMO MPOXOXOEHUS WHCTPYKTaxa Mo
anekTpobe3onacHOCTX 1 NONYYEHNS MMCbMEHHOTO paspeLLeHns Ans NPOBEAEHMS pernameHTHbIX pabor;

B) 3KCMnyaTMpoBaTb NPUOOP CO CHATOW KPBIWKOA KNEMMHbIX KONOAOK, 3alUMLLAIOWEN OT ChyvanHoro
NMPUKOCHOBEHMS K 3aXUMaM MOAKMOYEHNS Liener ¢ ONacHbIM HanpsikeHWeM;

r) NPOMU3BOAMTbL BHELLHWE NPUCOEANHEHUS], HE OTKITIOUMB LEMW MTAHMS U BXOLHOMO CUrHana;

[) aKcnnyaTupoBaTth Npubop npu 06pbiBax NPOBOAOB BHELIHErO NPUCOEAUHEHMS.

2.1.3 OnacHbI (hakTop — HanpshKeHWe NUTaHUS 1 BXOLHOW CUrHar.

Mepeb! 3aLuTbI OT ONACHOIO (PaKTopa — NPOBEPKA 3MEKTPUYECKOTO CONPOTUBIIEHUS M30ONALNN.

B cnyyae BO3HWKHOBEHWSI aBapWiiHbIX YCMOBUIA M pexuMoB paboTtbl npubop HeoBXOAMMO HEMEANEHHO
OTKIIOYNTB.

2.1.4 TpoTMBONOXapHas 3aLyuTa B NOMELLEHNSX, FAE KCMIyaTMpyeTcs npubop, AOKHa 4OCTUrATbCS:

a) NPUMEHEHNEM aBTOMATUYECKIX YCTAHOBOK MOXaPHON CUrHanu3auum;
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6) NpUMeHeHNEM CPEeLCTB NOXAPOTYLLUEHUS;

B) OpraHu3aLue CBOeBpEMEHHOTO OMOBELLEHNS W 3BaKyaLum Noaei.

2.2 MopgroToBka npubopa K NCNONb30BaHNIO

2.2.1 [lo BeeaeHus B akcnnyataumio WM gomkeH ObiTb NOBEPEH B COOTBETCTBUAWN C METOAMKON MOBEPKM

MPB MI1.4027-2024.

PekomeHOyeMbIl MeXNOBEPOYHbIN MHTEpBan — He Bonee 96 MecALEB npu MCMOMb30BaHUM BHE Cepbl

3akoHogaTenbHoit Metponori Pecnybnuku benapyce.

MexnoBepoyHblil MHTEpBan — He Gonee 24 MecsiLeB Npy UCMOMb30BaHWK B Chepe 3aKOHOLATENbHOW

MeTpornorun Pecnybnuku benapyce.
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3 TEXHUWYECKOE OBCIYXXUBAHUE

3.1 JkcnnyaTaumoHHbI Haasop 3a paboTon UMM npon3soguTcs nuuamm, 3a KOTOPbIMIA 3aKpenneHo AaHHoe
obopynosaHue.

3.2 MnaHoBo-NpeaynpeanTesbHbIN OCMOTP

MnaHoBo-npegynpeautensHblil ocMoTp (MIMO) Npon3soasT B CPOKM, NPEAYCMOTPEHHbIE COOTBETCTBYHOLLEN
WHCTPYKLMeE noTpebutens.

Mopsigok MMO:

- OTKIKOYMTb BXOAHOW CUTHAM U HaNpsiKeHUe NuUTaHus;

- IPOM3BECTY HapYXHbI ocmMoTp WT, Cyxoit BETOLBIO YaanuTb € Kopryca rpssb W Brary;

- ybeanTbCs B OTCYTCTBUN MEXAHUYECKUX NOBPeXaeHuMI npubopa;

- NMOAKNKOYUTL KIEMMbI HANPSHKEHUS MUTaHWS 1 BXOQHOrO CUrHana;

- 10AAaTh HaNPSHXEHUE NUTaHUS, NOcne Yero NoaaTh BXOLHOW CUrHar.

4 XPAHEHUE

4.1 XpaHeHue W Ha cknagax AOMKHO MPOM3BOAUTBLCS Ha CTEMNMaxax B YNakoOBKE M3roTOBUTENS Npw
Temnepatype okpyxatoLiero Bo3ayxa ot 0 °C go 40 °C u oTHOCUTENBHOM BNaxHOCTW Bo3ayxa He 6onee 80 %. B
NOMELLEHUSX 4115 XPaHEHUS HE JOMKHO BbITb MbINK, & TaKKe ra3oB W NapoB, Bbl3bIBAKLLUX KOPPO3MIO.

4.2 XpaHeHue WM 6e3 ynakoBKkuM LOSBKHO MPOU3BOANUTLCS NPK TeMMepaType okpyxatowero Bosgyxa ot 10 °C
00 35 °C v oTHOCUTENbHOM BraxHoCTH Bo3ayxa Ao 80 % npm 25 °C.

4.3 Mockonbky UM He npeacTaBnsieT ONacHOCTM ANS XM3HK, 300POBbLS NIOAEN U OKPYXatOLEeN cpefpl, ero
YTUNN3aLmMs JOSMKHA OCYLLECTBNATHCA B COOTBETCTBUN C MECTHBIM 3aKOHOAATENBCTBOM.

5 TPAHCMOPTUPOBAHUE

5.1 Tpu norpy3ke, pasrpy3ke U TPaHCMOPTUPOBaHWUM HEOBXOAMMO PYKOBOACTBOBATLCS TpeboBaHMAMM,
00yCrnOBMNEHHbIMM  MaHUMYNALUMOHHLIMA  3Hakamn  «Bepx» n  «Xpynkoe. OCTOPOXHO», HaAHECEHHbIMKW Ha
TPaHCMOPTHYIO Tapy.

5.2 TpaHcnopTupoBaHue UM MOXeT OCYLLECTBAATLCA B 3aKPbITbIX TPAHCMOPTHBIX CpeacTBax noboro suaa
npw Temnepatype ot MuHyc 50 °C go nntoc 50 °C.

5.3 Mpn HeobxoaMMOCTH 0COBLIX YCOBUI TPAHCNOPTUPOBAHNS 3TO LOIHKHO BbITb OFOBOPEHO CneLmansHo
B [JOrOBOPE Ha NOCTaBKY.

6 TAPAHTUN U3rOTOBUTENA

6.1 WsroToBuTENb rapaHTUpyeT COOTBETCTBME NpUBOPOB TPebOBaHMAM TEXHWYECKUX YCMOBUA Mpw
cobnoaeHnn YCnoBuin dKCnnyaTaLum, XpaHeHUs U TPaHCMOPTUPOBAHUS.

6.2 Ha npeobpa3soBatenu uameputenbHble ¢ MHankaumen LI9 npepoctaBnsetcs rapantus 96 mecsaues
[aTbl U3rOTOBMEHUS.

7 AIPEC U3roTOBUTENSA

000 «3Hepro-Coro3»

Pecnybnuka benapycb

210038, r. Butebek, yn. C. MaHkosow, 3, kom. 205
Ten./dakc +375(212) 67-75-80

E-mail: energo@ens.by

www.ens.by
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NMPUNOXEHWE A
(cnpaBoYHOE)
Onucanue npotokona oomeHa ModBus RTU

®opmat nockInkm— 8 61T, 6e3 KOHTPONSA YETHOCTM (MO YMONYaHUI0), 1 CTOMOBBIN;

8 61T, KOHTPOMb HEYETHOCTH, 1 CTOMOBBIN;

8 6UT, KOHTPOMb YETHOCTH, 1 CTOMOBBIN.

Ckopoctb obmeHa — 115200 6op, 57600 6oz, 38400 Gop, 28800 6oz, 19200 Goa, 9600 G6op (no
ymonuanuto), 4800 604, 2400 604, 1200 6og.

Maysa TuwwuHbl 3.5 6anta Mexgy nocbinkamu, B COOTBETCTBUM C TpeboBaHusmm npotokona MODBUS,
pexum RTU.

Mpu pacyete CRC ucnonb3yetcs nonuHom 0xA001;

CeTeBoM agpec Kaxaoro nopTa npubopa 3agaeTcs notpedutenem B auanasoHe ot 1 go 255.

OyHkum MODBUS, noaaepxuBaeMble AaHHbIM NpubopoMm:

OyHkums 1 (0x01) — yTEHME COCTOSHMS BCTPOEHHBIX pene (0X — 6aHK);

OyHkums 2 (0x02) — YTEHUE COCTOSHUS ANCKPETHBIX BXOLAOB (1X — BaHK);
OyHkunsa 3 (0x03) — uTeHre perncTpoB HacTPOeK (4x — BaHk);

OyHkums 4 (0x04) — YTEHME BXOAHbIX perncTpoB (3x — 6aHk);

dyHkuna 5 (0x05) — ycTaHOBKa €AMHUYHOTO BCTPOEHHOTO pene (0x — BaHk);

dyHkuwma 6 (0x06) — ycTaHOBKa eAUHUYHOTO perucTpa HacTpoek (4x — 6aHk);

OyHkums 20 (0x14) — yTeHre 13 pacumpeHHon namsiTu (6x — 6aHk);

dyHkuna 21 (0x15) — 3anucb B pacLUMpeHHYto namsaTh (6X — 6aHk).

dopmaTtbl AaHHbIX MCMOMb3YEMbIE B ONCAaHUN NPOTOKONa obmeHa:

out MWHUManbHas eanHuLa MHopMaLmn, MOXeT NPUHUMATL 3HadeHne «0» unm «1x;

Gant 8 OWT [daHHblX, MWHMManNbHas eauHWua (U3MYECKM nepefaBaemoit WU NPUHUMAEMON
WH(OPMaLMK, MOXET UCMONb30BaTbCA Kak CaMOCTOATENbHAs €AuHULA WHGOpMaLMK (anana3oH BO3MOXHbIX
3HaveHun ot 0 go 255) unu BxoauTb B cocTa bosiee CROXHbIX AaHHbIX;

cnoBo 2 Hanta daHHbIX 0ObeAWHEHHbIX MH(POPMALMOHHBIM CMbICTIOM, MOPSLOK CredoBaHUs Bcerga
CTapLUWi 3aTeM MnaaLni 6anTb;

yenoe ©6e33HaKOBOE CMOBO [aHHbIX, MPUHUMAlOLEe TOMbKO MOMOXWUTESbHOE 3HaYeHWe, Auanas3oH
npeacrasnsemblx 3HayeHun ot 0 fo 65535;

Lienioe 3HaKoBOE COBO [aHHbIX, NMPUHUMAIOLLEE KaK MOMOXMTENbHOE Tak U OTpULATENbHOE 3HAYeHue,
AnanasoH NpeAcTaBnsieMbIX 3Ha4YeHUn oT -32768 fo 32767, oTpuuaTtesbHble Yicna npeacTasfieHbl B ABOMYHOM
[ONONHATENBHOM KOAE;

BewectBeHHoe (float) 4 GanTta gaHHbIX, 0ObeaWHEHHble B CTPYKTYPY, NS NPeLcTaBneHns vucen B
nnasatoLleM Buae, COOTBETCTBYET MexayHapogHomy dopmaty IEEE 754-1985 oguHapHOi TOMHOCTM, AnanasoH
npeacTaBneHns 3HaveHnn ot -6.8-10%8 go +6.8-10%8, nonoxeHne 6ainToB pacnonoXeHHbIX B NnamsTy kak [a b ¢ d]
npu nepepave cneaytowyee [c d a b], rae «a», «by, «c», «d» 6aiTbl U3 KOTOPLIX COCTOUT YKCIIO.
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®ynkuums 1 (0x01).
®opmar 3anpoca ans pyHkumm 1:

| SLAVE | 01 | START | LENGTH | CRC
roe
SLAVE - ceTeBOM agpec 3anpalumBaemoro nopta npubopa (1 6ainT);
01 - ko (pyHKuUmM (1 6anT);

START - agpec Havana 3anpalumBaeMblx AaHHbIX (1 CrnoBo);

LENGTH - konunyecTBO 3anpalumBaembix AaHHbIX (1 CroBo);

CRC - KOHTPONbHbIN UyKInYeckuit kog (1 cnogo).

Mpubop OTBETUT TOMbKO B TOM cnyyae, ecnm START Haxoautes B auanasoHe ot 0x0000 go 0x0008,
LENGTH>0 u (START+LENGTH) < 0x000A. B npoT1BHOM cnyyae npubop BblgaeT NCKIKYEHMe.

®opmar oteeTa Ans QyHKumK 1:

\ SLAVE \ 01 \ BYTES \ DATA... \ CRC \
roe
SLAVE - ceteBom agpec oTBeTvBLLErO NopTa npubopa (1 6anT);
01 - koA cpyHKLm (1 BanT);

BYTES - konnyectBo nepegaBaembix 6anT gaHHbIx (1 6anT);

DATA... - cobCTBEHHO faHHble, NPeaHa3Ha4YeHHbIe K 0OMeHy;

CRC - KOHTPOMbHbIN LyKNnyeckuin kog (1 cnoeo).

MMpubop oTBEYAET OAHUM MNK ABYMS 6ailTamut, B 3aBUCUMOCTW OT KONWUYECTBA 3anpallnBaeMblX JaHHbIX.
Kaxabiin 61T B OTBETHBIX AaHHbIX MPUHAMAET COCTOSIHUE COOTBETCTBYIOLLEr0 pene. but «0» - K1, but «1» - K2, n
T.0. 3HayeHuo buta «0» COOTBETCTBYET OTKIHOYEHHOE COCTOSHWE pene. Ecnn BuT npuHumMaeT 3HadeHne «1» ato
03HayaeT, YTO COOTBETCTBYIOLLEE pPene BKMOYEHO. BUTbl, KOTOPbIM HET COOTBETCTBYHOLLETO PEre, YCTAaHOBIEHDI B
«0».

®yHkuums 2 (0x02).
®opmar 3anpoca ans pyHKumm 2:
| SLAVE |02 | START | LENGTH | CRC
roe
SLAVE - ceTeBoW agpec 3anpaluvaemoro nopta npubopa (1 6anr);
02 - Kog dyHKuuM (1 6anT);

START - agpec Hayana 3anpalumBaeMbix AaHHbIX (1 CnoBo);

LENGTH - konunyecTBo 3anpalumBaeMbix faHHbIX (1 cnoBso);

CRC - KOHTPOMbHbIN LyKnnyeckuin kog (1 cnoso).

Mpubop oTBETUT TOMbKO B TOM cnyyae, ecnn START Haxoautcs B auanasode oT 0x0000 go 0x0008,
LENGTH>0 un (START+LENGTH) < 0x000A. B npoTsHOM criy4ae npubop BbiAaeT CKNKOYEHME.

®opmar oteeTa Ans QYHKUMK 2:

| SLAVE |02 | BYTES | DATA... | CRC |
roe
SLAVE - ceteBoi agpec oTBeTvBLLErO NopTa npubopa (1 6anT);
02 - koA pyHKLm (1 BanT);

BYTES - konnyectBo nepefasaembix 6ainT gaHHbIx (1 6auT);

DATA... - cobCTBEHHO faHHble, NpeaHa3Ha4YeHHbIe K 0OMeHy;

CRC - KOHTPOMbHbIN LyKnnyeckuin kog (1 cnoso).

Mpnbop oTBEYaeT OOHWUM WUNK ABYyMS BailTamu, B 3aBUCHMOCTM OT KONMYECTBa 3arnpallnBaeMblX JaHHbIX.
Kaxabin 61T B OTBETHBIX JaHHbIX 0TOGpaxaeT COCTOSHWE COOTBETCTBYIOLLErO AUCKPETHOMO BXOAA. 3HaYeHuto Buta
«0» COOTBETCTBYET PA3OMKHYTOE COCTOSIHME AWCKPeTHOro Bxoda. but «0» - 1, but «1» - 12, n 17.4. Ecnm 6ut
MPUHUMAET 3HaYeHNe «1» 3TO 03HaYaeT, YTO COOTBETCTBYIOLMNIA ANCKPETHBIA BXOA 3aMKHYT. BUTbI, KOTOPLIM HEeT
COOTBETCTBYIOLLETO AUCKPETHOIO BXOAA, YCTaHOBIEHbI B «O».
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®ynkuumsa 3 (0x03).
®opmar 3anpoca ans pyHKumm 3.

| SLAVE |03 | START | LENGTH | CRC
roe
SLAVE - ceTeBoW agpec 3anpalumBaemoro nopta npubopa (1 6aint);
03 - Kog GyHKuuM (1 6anT);

START - agpec Hayana 3anpallmBaeMblx AaHHbIX (1 CnoBo);

LENGTH - konunyecTBO 3anpalumBaembix AaHHbIX (1 CroBo);

CRC - KOHTPONbHbIN UyKInYeckuit kog (1 cnogo).

B ycTpoicTBE MMEKTCA HECKOMNbKO 0briacTeit CMeXHbIX aapecoB NpeaHasHaYeHHbIX AN onpefeneHus
PEXMMOB paboTbl W HACTPOMKM NoA Hyxabl notpebutens. [Ana ynpoleHus obnactu HasbiBalTCcs No CBOEMY
HayanbHOMY afpecy B LiecTHaauaTepuyHom copmaTte. B gaHHon Bepcumn npubopa 6 Takux obnacten:

0x0100 obnacTb OCHOBHOW KOH(MIypaLmMm, OpraHM3oBaHa B BiAE MacCyBa faHHbIX C PErncTPOM KOMaHz;

0x0150 Taxe, yto 1 0x0100, HO C 3aMMUChI0 B 3HEPrOHE3ABMCUMYIO NAaMATL MO (haKTy NOSTyYeHNs KOMaHabI
W HEKOTOPbIMU JOMOSTHEHWAMU, ONUCAHHBIMK Janee;

0x0200 obnacTb HAaCTPOEK AONONHUTENBHOW NEpUdEPUN, 3aNKCh B SHEPrOHE3ABUCHMYIO NAaMSATb NO GhakTy
NONyYeHUst KOMaHabl, UMEET CBOW KOMaHAHbIE PEMCTPbI 415 KaX40W 13 AONONHUTESNbHBIX (DYHKLNIA;

0x0300 obnactb HacTpoek npoTtokona MAK 60870-5-101, 3anucb B SHEProHE3aBUCHUMYHO NaMsiTh MO (haKTy
NonyyYeHns KOMaHabl;

0x3000 obnactb onpeaeneHns annapaTtHbIX CBOMCTB Npubopa, TOMbKO ANs YTEHNS;

0x5000 obnactb Ha3BaHuMs npubopa 1 Homepa Bepcun /0, TONBKO ANs YTEHMS.

Pernctp KomaHp npefHasHayeH ANs COXpaHeHWs MHQopMauuu K3 COOTBETCTBYHLWEN obnactn B
SHEProHe3aBMCUMYI0 NaMATb.

Mpubop oTBETUT TONMbKO B TOM cryyae, ecrim START Haxogutcs B npefenax AuanasoHOB OLHOWM U3
obnacreit aaHHbIX, a LENGTH — o1 0x0001 fo HanbornbLero 3Ha4eHus AnnHbl COOTBETCTBYHOLLEN 06nacTu, HO He
Bonee 125. Mpu atom cnegyet yyecTb cnepyrowee: START + LENGTH He AOMKHO NpeBbICUTb 3HAYeHWs
nocrnegHero agpeca cootsetcTBytolen obnactn. Ecnm START n (unm) LENGTH Haxogstcs BHe yka3aHHbIX
[ManasoHoB, NpUBOp BblAET UCKNHYEHUE.

®opmar oteeTa Ans QYHKUMK 3:

| SLAVE |03

| BYTES | DATA... | CRC |

roe

SLAVE - ceteBom agpec oTBeTvBLLErO NopTa npubopa (1 6anT);

03 - kog GyHKuuM (1 6anT);

BYTES - konnuecTBo nepegaBaemblx 6ainT gaHHbIX (1 6anT);

DATA... - cobCTBEHHO faHHble, NpeaHasHa4YeHHble K 0OMeHy;

CRC - KOHTPOMbHbIN LyKNnyeckuin kog (1 cnoso).

OcoBeHHOCTbIO 3TOI KOMaHZbl SBMSETCA TO, YTO 3anmpalmBaloTcs cnosa. [lanee npuBeaeHbl Bce
BO3MOXHbl€e 3anpallmBaeMble AaHHble C UX agpecamut 1 ASIHaMK.

Anpec ans obpawenms 0x0100: Peructp koHdurypaumm 3 crnosa.

Peructp koHurypauum nokasslBaeT BO3MOXHbIE TUMbl BKIKOYEHUS npubopa, W Kakue napameTpbl npubop
MOXET KOHTPOMNMpOBaTb.

Peructp KoHGMrypaLmm MOXXHO NpOYMTaTh, HO HEMb3S U3MEHUTD.

1-e cnoeo:

Mnagwwit 6anT - BO3MOXHble TWMbl BKIKOYEHUSI (COCTOSIHWE 1 — mapameTp uamepsieTcs, coctosHue 0 —
napameTp He nsmepsetcs, coctosHue 0/1 — onpeaensercs npu 3akase)

Ne Buta 7 6 5 4 3 2 1 0
CoctosiHune 0/1 0 0 0 1 1 0 0
HasHauenne  |A.P. peseps  |pesepB  |peseps |4npoBogHas |3-NpOBOAHAs |pe3epB |peseps
CrapLumn 6aiT: nobutHo (cocTosHe 1 — napameTp namepsietcs, coctosHme 0 — napameTp He M3MepseTcs)
Ne Guta 6 3] 4 3 2 1 0
CocTosiHMe 1 1 1 1 1 1 1 1
HasHayeHne | S Q P Uca Ubc Uab Ic la
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2-e CIoBo:;

Mnagimi 6anT: nobuTHO (CocTosiHe 1 — napameTp naMepsieTcs, coctosHue 0 — napameTp He M3MepPseTCs)

Ne 6uTa 7 6 5 4 3 2 1 0
CocTosiHue 1 1 1 1 1 1 1 1
HasHavenne | Uo Uc Ub Ua lo lb COS @ f

CrapLumin 6anT: nobutHo (coctosiHie 1 — napameTp namepsietcs, coctosHue 0 — napameTp He M3mMepseTcs)
Ne Guta 6 5 4 3 2 1 0
CocTosiHMe 1 1 1 1 1 1 1 1
HasHayeHne | Sb Sa Qc Qb Qa Pc Pb Pa

3-€ CnoBo:

Mnagwwmin 6anT: nobuTHO (CocTosHME 1 — napameTp uamepsieTcs, coctosHue 0 — napameTp He U3MepseTcs)
Ne 6uta 7 6 5 4 3 2 1 0
CocTosiHue 1 1 1 1 1 1 1 1
HasHayeHne | COS @a Scp Qcp Pcp Uncp Ud cp Icp Sc

CrapLumin 6anT: nobutHo (coctosiHe 1 — napameTp namepsietcs, coctosHue 0 — napameTp He M3MepseTcs)
Ne Guta 7 6 5 4 3 2 1 0
CocTosiHMe 0N 0N 0N 0N 0N 0N 1 1
HasHauewe,(A.P.=1) | D1 D0 K1 KO A1 A0 COS ¢c | COS P
(A.P.=0) 0 0 0 0 0 0 COS ¢c | COS P

MpumeyaHue - A.P. — npusHaK AONONHUTENBHBIX BO3MOXHOCTEN

Ecrm AP.=1, 10

A1 A0 - konunyecTBO GIOKOB aHANOrOBbLIX BbIXOA0B

K1 KO
D1 DO

- KONn4ecTBo B10KOB pene
- KONNYECTBO BIIOKOB AMCKPETHBIX BbIXOZOB;

Ecnn A.P.=1, T0 HaunHas ¢ agpeca 0x0200, pacnonoxeHa 06nacTb HACTPONKM aHANOroBbIX BbIXOOB, pene
W MHOMKaLMK.
[anee paccmMoTpuM ¢hopmaT ocTarnbHbIX PErUCTPOB, KOTOPbIE MOXKHO MPOYUTATL C NOMOLLBIO (PYHKLMK 3.
dopmaT HOMWUHANBHBIX 3HAYEHWI U MONOXEHUI 3anaTbIX - Lernoe 6e33HakoBoe YnCIo.

Anpec ans obpawenms 0x0103 — Homuuan UA, anuHa 1 cnoso (o1 0 go 19999)

(3gecb 1 aanee HommuHan - 3T0 HOMUHAMNBLHOE 3HAYEHWE U3MEPSEMOTO NapamMeTpa B NEPBUYHOI Lieni)
Anpec ans obpawenms 0x0104 — HomuHan IA, gnuHa 1 cnoso (o1 0 go 19999)
Anpec ans obpawenms 0x0105 — Crapiumin 6anT - MNonoxerue 3anstoin UA,

MacLTabHbIn KoadhdmumeHT UA,
MnagLumin 6anT - [Monoxexwve 3anaTon A,
MacLUTabHbIN KO3hDULMEHT A,

Mnagwmin nonybainT cogepXuT No3nLMI0 3ansTon COOTBETCTBYHOLLErO napameTpa:
0 yka3blBaeT Ha Hanu4Me 3ansTon B YETBEPTOM pa3psiae (CrpaBa HaneBo) OTCYETHOIO YCTPONCTBA;

1 yka3biBaeT Ha Hannuue 3ansaTon B TPETbEM paspsge (Cnpasa HaneBo) OTCYETHOMO YCTPOUCTBA;
2 yKka3blBaET Ha Hanuuue 3ansTorn BO BTOPOM pa3psiae (Cnpasa HarneBo) OTCHETHOrO YCTPONCTBA;

3 ykasblBaeT Ha HanMuue 3ansdTon B NepBOM pa3psiae (Cnpasa HaneBo) OTCHETHOrO YCTPONCTBA;

CrapLumin nonybanT cogepxmT MHOXMTENbHbIA KOIGMULMEHT ANs COOTBETCTBYIOLLErO NapamMeTpa:

100 (A, V);

3103 (KA, kV);

HomuHan UB, anuHa 1 cnoso

HomwuHan IB, anuHa 1 cnoso
aHanornyHo agpecy 0x0105 ans dasbl B;
Homunan UC, annHa 1 cnoso

Apnpec ans obpauwenusi 0x0106 -
Anpec ans obpawenusa 0x0107 -
Apnpec ans obpauwexust 0x0108 -
Apnpec ans obpawexust 0x0109 -
Anpec ans obpawenus 0x010A - HomuHan IC, anuHa 1 cnoso

Apnpec ans obpawexust 0x010B - aHanornyHo agpecy 0x0105 ans dasbi C.

Ecnv npubop namepsieT MOLLHOCTb, TO BO3MOXHO 3afaTh TONbKO HOMUHanbI UA, IA 1 nonoxeHue 3ansTon

ANa OaHHbIX NapamMeTpoB. HoMmuHanb! ans Bcex TOKOB W HaI'IpH)KeHI/II7I B 3TOM Cliy4ae OAMHaKOBbIE. HomuHanbl
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MOLLHOCTEN U TNUHENMHBbIX HAMPSHKEHUI BbIMUCASIOTCA aBTOMATUYECKM. [OMbITKM W3MEHUTb HOMMHANbI Ans
OCTarnbHbIX TOKOB W HaNpskeHW ByayT NpOUrHOPMPOBaHSI.

Anpec ans obpawenua 0x010C -

Crapumn bant

mnagume 4 6uta — CkopocTtb npuema/nepeaaun no RS-485, 6oa

8

O =_~DNWPHOGIO N

craplume 4 buta -

0
1
2

115200

57600
38400
28800
19200
9600
4800
2400
1200

no ymon4aHuro

KoHTponb YeTHOCTY Npu Npueme/nepeaaye

6e3 KOHTPONS YeTHOCTM MO YMONYaHULO
KOHTPOMb HEYETHOCTY

KOHTPOJ1b YETHOCTH

Mnagwwi 6ant — CeTeBom agpec nopta npubopa.

Mo ymonyaHuto ceteBom agpec nopta RS-485(1) - 253; cetesoi agpec nopta RS-485(2) - 254.
Hanpumep: ecnn 3HayeHue crnosa no agpecy 0x010C pasHo 0x2618 310 03HA4aeT, YTO CETeBOM HOMEP
npubopa umeeT 3HauyeHue 24 (0x18), ckopocTb obmeHa 3agaHa 38400 604, BKMHOYEH KOHTPOMb YETHOCTM
nepeaaBaeMblX AaHHbIX.

Anpec ans obpatenms 0x010D
Anpec ans obpawenus 0x015F
uenein B gopmare float.

Anpec ans obpauenuns 0x0161

float.

Apnpec ans obpatyeHus 0x0163

float.

Kog sipkoctn 1 - 31.

HoMWHaNbLHOE 3HAYeHWe JIMHEHOro HanpsXxXeHusa nepBUYHbIX

HOMWHanbHOE 3HayeHWe TOKa NepBMYHbIX Lenen B hopmarte

HoMmuHanbHOe 3HaveHve MOLLIHOCTU NEPBUYHbLIX Ll|el'lel7l (bopmaTe

3aeck pacnonaraercs onucaHe obnactu perncTpos AaHHbIX ¢ agpeca 0x0200.

[ins aHanoroBbIX BbIXOAOB:

0x0200

MnagLuwi 6ant

Crapwumn Gant

HOMep napameTpa no Tabnuue 1, KOTOPOMy COOTBETCTBYET aHANOroBbLIN BbIXOS 1
HoMep napameTpa no Tabnuue 1, KOTOPOMY COOTBETCTBYET aHANOrOBbIN BbIXOZ, 2

0x0201

MnagLuwmi 6ant

CrapLuun bant

HOMep napameTpa no Tabnuue 1, KOTOPOMY COOTBETCTBYET aHANOrOBbIN BbIX04 3
HOMep napameTpa no Tabnuue 1, KOTOPOMY COOTBETCTBYET aHANOroBbIN BbIX0g 4

0x0202

Mnagwwui 6ant

Crapwumn Gant

HOMep napameTpa no Tabnuue 1, KOTOPOMY COOTBETCTBYET aHANOroBbIN BbIXO4 5
HOMep napameTpa no Tabnuue 1, KOTOPOMY COOTBETCTBYET aHANOrOBLIN BbIX0Z 6

Ecnn Homep napameTtpa paBeH 0, TO COOTBETCTBYHOLLMIA aHANOTOBbIN BbIXOZ, OTKITOYEH.

0x0203

MnagLuwmi 6ant

CrapLuun bant

KOZ AnanasoHa M3MEHEHUsI CUrHana Ha aHanoroBom Bbixoae 1 (no Tabnuue 3)
Ko AnanasoHa 3MEHEHWUS CUrHana Ha aHanoroBoM Bbixoge 2 (no Tabnuue 3)

0x0204

Mnapwwui 6ant

Crapwmn Gant

KoZ AnanasoHa U3MEHEHUS CUrHana Ha aHanoroBom Bbixoae 3 (no Tabnuue 3)
KO AManasoHa M3MEHEeHUs CUrHarna Ha aHanorosom Bbixofe 4 (no Tabnuue 3)

0x0205

Mnapwwui 6ant

Crapwumn Gant

KoZ AnanasoHa U3MEHEHUS CUrHana Ha aHanoroBoM Bbixoae 5 (no Tabnuue 3)
KOA Mana3oHa M3MEHEeHUs CUrHarna Ha aHanorosom Bbixofe 6 (no Tabnuue 3)

0x0206  KomaHpHbI pervcTp Ans NPUMEHEHUs NapaMeTpPOB aHaNoroBbIX BbIXOA0B
0x0207 - 0x0208 Peseps
Jluecm
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[ns pene:

0x0209

Mnagwwuin 6ant  Homep napametpa no Tabnuue A.1, no kotopomy pabotaeTt pene 1
Crapumn Gant (Tun cpabatbiBaHus):

0 He cpabatbiBaTh
1 npeBblILLEHME Nopora cpabaTbiBaHus, C ructepesncom (napametpsl ¢ 1 no 34)
2 NpUHUXEHME nopora cpabaTbiBaHus, C ructepesncom (napametpsl ¢ 1 no 34)
3 npeBbILeHWe nopora cpabaTtbiBaus, 6e3 ructepesnca (napameTpsl ¢ 1 no 34)
4 npuHuxeHue nopora cpabatbiBaHus, 6e3 rucrepesnca (napameTpsbl ¢ 1 no 34)
5 npsmoe cpabaTbiBaHue ot TY (napameTp 36)
6 nHBepcHoe cpabaTtbiBaHue oT TY (napameTp 36)
7 npsimoe cpabaTbiBaHWe OT AUCKPETHOrO Bxoda (napametp 35)
8 nHBepcHoe cpabaTbiBaHue OT AUCKPETHOro Bxoda (napametp 39)

[MCTepesunc 3aBnUCUT OT KOHTPONMPYEMOrO napameTpa:
ans TokoB (kpome 10) n HanpsixeHui (kpome UO) ructepesuc paseH 80 eanHu;
ANS 4acToThl rUcTepesnc paBeH 50 eanHuL;
A1 KO3(PULIMEHTOB MOLLHOCTU r1cTepesnc paseH 10 eauunL;
ANs ocTanbHbIX napameTpoB ructepesnc paseH 200 eguHuL,

[ins napameTpoB ¢ 1 no 34: nopor cpabaTtbiBaHMs B eQMHULAX M3MEPSEMOro napameTpa (CMOTpK

onucanue yHkumm 4);

[nsa napametpa 35: Homep TC, N0 COCTOSIHMIO KOTOPOrO MPOWUCXOAWUT YMpaBneHue pere.
BoamoxHble 3HaueHus oT 1 4o 9. Ecnv 3agaHbl Apyrve 3Ha4eHns), HUKaKom peakuun He byaerT;

0x020A _
[ins napameTpa 36: Bpems yaepxaHus pene B cpaboTaHHOM COCTOSHMM, Kaxaas eauHuua — 0.1 ¢,
ecnu 3HayeHue pasHo 0 — pene yaepxusaetcs Bcerga. BoamoxHble 3HayeHus ot 0 go 32767.
OtpuuatenbHoe 3HaveHune BocnpuHUMaeTcs kak 0. Bpems OTCUMTHIBAETCA C MOMEHTa
NepeknyeHns pene.

0x020B - 0x020C [lapametpbl pene 2

0x020D - O0x020E [lapametpesl pene 3

0x020F - 0x0210 [lapametpesl pene 4

0x0211 - 0x0212 MapameTtpbl pene 5

0x0213 - 0x0214 T[lapametpbl pene 6

0x0215 - 0x0216 [lapametpsl pene 7

0x0217 - 0x0218 [lapametpsl pene 8

0x0219 - 0x021A T[lapametpsl pene 9

Ecnw HOMEP napamMmeTpa paBeH HyM — pene HUKoraa He cpa60TaeT.

0x021B  KomaHgHbli peructp A4nst NpUMEHeHKst napaMeTpoB pene

Haunnas c agpeca 0x021Ch pacnonoxeHbl ABa cnucka oOTobpaxeHns (4ns YeTbIPeXnpOBOAHON U
TPEXNPOBOAHOMN CXeM BKIHOYeHMs). Hanbosbluee 3Ha4YeHne AnnHbI Kaxgoro cnncka otobpaxerns - 20.

Havano cnucka ans qupreXﬂpOBOﬂ,HOVI CXEMbl BKITHOYEHNA

0x021C Mnagwwuin  [JnuHa cnncka
Crtapwuin  Homep CTPOKM HaYanbHOMo 3kpaHa
0x021D Mnagwun Homep nepBsom CTpOKM cnuncka oTobpaxeHns
CrapLunit Homep napametpa, oTobpaxaemoro Ha BepxHem QY
0x021E MnagLui Homep napametpa, otobpaxaemoro Ha cpegHem QY
CrapLumn Howmep napametpa, otobpaxaemoro Ha HinkHem QY
0x0243 Mnagwwmi Homep ABafuaTon CTPOKM CrMcka 0ToBpaxeHus
CrapLunit Homep napametpa, otobpaxaemoro Ha BepxHem QY
0x0244 MnagLui Homep napametpa, otobpaxaemoro Ha cpegHem QY
CrapLuni Homep napameTpa, oTobpaxaemoro Ha HimkHem OY

0x0245  KomaHAaHbIN pervcTp Ans NpUMEHEHUs Cincka YeTbIpeXnpoOBOAHON CXeMbl BKIOYEHUS

Havano cnucka ans TpeXI'IpOBO,D,HOVI CXEMbl BKNKOYEHNA

Jluem

N3m.

YUMA.411600.042-1 P 18

Jluem Ne dokym. Modnucs | Jama




0x0246 Mnagwwin  [nuHa cnncka
Crtapwuin  Homep CTPOKM HaYanbHOro 3kpaHa
0x0247 Mnagwwmi Homep nepBoi CTPOKM cnncka 0TobpaxkeHns
CrapLuui Homep napametpa, oTobpaxaemoro Ha BepxHem QY
0x0248 Mnagtwun Howmep napametpa, otobpaxaemoro Ha cpeaHem OY
CrapLuni Homep napametpa, otobpaxaemoro Ha HinkHem QY
0x026D Mnagwwmi Homep ABaguaTon CTPOKM CriMcka 0TOBpaxeHus
CrapLumn Howmep napametpa, otobpaxaemoro Ha BepxHem OY
0x026E Mnagtwun Howmep napametpa, otobpaxaemoro Ha cpeaHem OY
CrapLumn Howmep napametpa, oTobpaxaemoro Ha HinkHem QY
0x026F  KomaHAaHbIn perncTp Ans NpUMEHEHUs Cincka TPEXNPOBOAHON CXEMbI BKITOYEHNS

3HaueHue «[nuHa cnucka» AOMKHO CcoBnmafgaTb CO 3HayeHMeM «Homep nocrefHei CTPOKM crucka
oTobpaxeHUs» U HaxoauTbes B AnanasoHe ot 1 go 20.
3HayeHue «Homep CTPOKM Ha4arnbHOro akpaHay AOSMKHO HaX0AUTLCA B AnanasoHe oT 1 o «[lnuHa cnuckay.

Cnm1cok N1t YeTbIPEXNPOBOAHOW CXeMbl BKMKYEHNS HaynHaeTes ¢ agpeca 0x021C, 3akaHumMBaeTCs agpecom
0x0244. Cnucok Ansi TPeXnpOBOLHOM CXEMbl BKMKOYEHWS HaumHaeTcs ¢ agpeca 0x0246, 3akaHumBaeTtcs
appecom 0x026E.
/ismeHeHuns B obnactn 0x0200 npu nomowm dyHkUmmn 6. CoxpaHeHue B SHeproHesaBuCUMy0 namsTb 6noka
AaHHbIX MPOUCXOAMT MO (hakTy NonyyYeHns koManabl. Mpu 3anucu B COOTBETCTBYHOLLMIA KOMaHAHbLIA perncTp
koga 0x55AA npoucxoauT npuMeHeHne Brioka AaHHbIX K UCMOMHEHUIO.
Bce faHHble cnMckoB nepefatoTcs MOCNOBHO, MPK 3TOM CTapLuMin GaiT B CroBe MMEET HEYETHbI HOMEpP B
nocnegosarenbHoCT 6anT oTBETA.

MapameTpbl HacTporku npotokona MK 60870-5-101 pacnonaratotcs HaunHas ¢ agpeca 0x0300:

[nuHa,
Anpec HasHaueHwe peructpa A
0x0300  Pacnpepenenue no rpynne 1 (Homepa napameTpos no Tabauue B.1) 32
0x0320  Pacnpepenenue no rpynne 2 (HoMepa napameTpos no Tabnuue B.1) 32
0x0340  AnepTypbl napameTpoB 32
0x0360  30HbI YyBCTBUATENBHOCTM 32
0x0380  ASDU ans yteHus Ha kKaHanbHOM YPOBHE 1
0x0381  ASDU obwwero onpoca 1
0x0382  ASDU rpynnbi 1 1
0x0383  ASDU rpynnbl 2 1
0x0384  ASDU rpynnbl 3 (cnopagnyeckuii onpoc) 1
0x0385  ASDU npouepypbl 4TeHns 1
MapameTpbl 06MeHa:
0x0386 mnagwmn 6ant — anuHa agpeca K (0 — 1 6ant; 1 — 2 Ganta); 1

cTapLmi 6anT — annHa agpeca obbekta uHdopmaun (0 — 2 baita; 1 — 3 6anta)

N3meHeHus B obnactn 0x0300 npu nomowm dyHKumm 6. CoxpaHeHne B SHEpProHe3aBUCUMYO NaMsaTb Mo
(haKTy npuxoga KoMaHzp!.
OnwucaHne annapatHbIX CBOWCTB npubopa pacnonaraetcs HaumHas ¢ agpeca 0x3000:

[nuHa,
Appec HasHayeHue peructpa o108
0x3000 Kop HOMWHaNbHOrO BXOAHOMO TOKa 1
0x3001 Koz HOMWHaNbLHOrO BXOAHOIO JIMHENHOTO HANPSHXEHUS 1
0x3002  Kop BapuaHTa nUTaHus 1
0x3003  Mnapguwas Yactb CepuitHoro Homepa npubopa 1
0x3004  CrapLasi YacTb CEpUIMHOro Homepa npubopa 1
0x3005 KonnyectBo aHanoroBbIx BbIXO40B YCTAHOBNEHHbIX B Npubope (Mnagwui 6ai) 1
Tuvn aHarnoroBbIX BbIXOLOB YCTAHOBMEHHbIX B Mpnbope (cTapLunin 6ainT)
Jluecm
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Tabnuue A.1.

0x3006  KonuuyecTBo pene yCTaHOBNEHHbIX B Npubope 1
0x3007 KonnyecTBo ANCKPETHBLIX BXOLOB YCTAHOBIEHHBIX B Npubope 1
0x3008  Peseps 1
0x3009  Peseps 1
0x300A  Peseps 1
0x300B  Peseps 1
0x300C  Peseps 1
0x300D  Peseps 1
0x300E  Peseps 1
0x300F  Peseps 1

3HayeHve Ans KOAOB HOMUHAMBHBIX 3HAYEHWI U BapMaHTOB MUTaHWUA:

HomuHanbHbIn BxoaHo Tok 0,5A 1,
HomuHanbHbI BXxogHoM Tok 1,0A 2,
HomuHanbHbIn BXOAHOW TOK 2,5A 3,
HomuHanbHbIn BXoaHOM TOK 5,0A 4,
HomuHanbHoe BXxogHoe nuHerHoe HanpsbkeHre 100B 5,
HoMWHanbHOe BXogHOe NMHenHoe HanpsixeHne 2208 6,
HoMmuHanbHOe BXogHOE NMHenHoe HanpsikeHue 380B 7,
[uTaHne OT CeTn HanpsXKeHUs nepeMeHHoro Toka 2208 1",
[MTaHWe OT CeTu HaNPSHXEHWS NEPEMEHHOO UM NOCTOSHHOTO Toka 220B 12,
[uTaHne OT CeTW HanpPsKEeHWs NOCTOSIHHOMO Toka 24B 13,
[MuTaHue ot usmeputensHon yenn 100B 14,

O6nactb 0x3000 TONbKO ANS YTEHMS.
Mpu 3anpoce START = 5000h, LENGTH = 0008h cnos, npubop BblAacT CBOE HaMMeHOBaHWe
(kogbl KOI8-R) n Homep Bepcun nporpammHoro obecneyenus. [Npu npasBunbHOM 3anpoce npubop Bblgact
cnegyrowwme gaHHole (kogbl KOI8-R):

«HaunmeHoBaHwe npubopay: LI(OxE3); M(0xF0); 9(0x39); 0(0x30); 1(0x31); 0(0x30); Y(OxF5);
«toyka» .(Ox2E);

«Homep Bepcumy»: 1(0x31); 0(0x30);

He ucnonb3yemble HaiTbl 3anonHsTcs cumsonom npoben (0x20).

O6nactb 0x5000 TONbKO ANS YTEHUS.

®yHkuus 4 (0x04).

®opmar 3anpoca ans pyHkumm 4.

| SLAVE |04 | START | LENGTH | CRC
roe
SLAVE - ceTeBom agpec 3anpaluvnsaemoro nopta npubopa (1 6aint);
04 - KoA cpyHKUum (1 BanT);

START - agpec Hayana 3anpalumBaeMbix AaHHbIX (1 CrnoBo);
LENGTH - konunyecTBo 3anpalumBaeMbix faHHbIX (1 cnoBso);

CRC

- KOHTPOSbHbINA LMKIUYeckui kog (1 cnoso).

A3mepeHHble 3Ha4eHNs MOXHO MONYYNUTb U3 ABYX 0BnacTen AaHHbIX:
obnactb 0x0100 n3mepeHHble AaHHbIE NPeACTaBNEHbI Kak LEeNoYNUCIIEHHbIE B YCMOBHBIX HOPMUPOBAHHbIX
eouHMLax;
obnactb 0x0200 m3MepeHHble AaHHbIe NPEACTaBNEHbl Kak YMcrna C nnaBaolien 3ansTon B (hU3NYeCcKUX
BeNMYMHAX NEPBUYHbIX M3MEPUTENbHBIX Lienen (cMoTpeTb dyHKumo 3, agpeca 0x0103...0x0105).
[ns o6nactn 0x0100: 3HayeHne START muuumansHoe 0x0100, 3HaueHne LENGTH muHumansHoe 0x0001.
MakcumansHoe 3Hadenne START u LENGTH 3aBucut ot coctosiHus peructpa macku (agpec 0x0100, annHa 3
CnoBa, onucaHue NpuBeaeHo Hike). Mopsgok cnefoBaHust NapaMeTpoB COOTBETCTBYET NOPSAKY ONUCAHHOMY B

Ons obnactu 0x0200: 3HayeHne START muHumansHoe 0x0200, sHavenne LENGTH munumansHoe 0x0002
(T.K. BO3BpaLLaeMble yucna 4 6ainta). 3HaveHune nons START JOmKHO BbITb YeTHbIM. MakcuManbHoe 3HayeHne
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START n LENGTH gomxHO ncxoauTtb 13 TOro, 4to K 0bmeHy npegHasHadeHo 32 3HadveHue B ¢opmarte float.
Mopsimok cnefoBaHWs napamMeTpoB COOTBETCTBYET NOPSAKY onucaHHoMy B Tabnuue B.1. Agpeca B Tabnuue B.1
naHbl ans npotokona MOK 60870-5-101. ns nogcyeta agpecos B npotokone Modbus Heobxoaumo yyecTb, YTo
Kaxzoe 3Ha4yeHue 3aHMMaeT [Ba CroBa U CMELLEHWe PaBHO HYTH.

®opmar oteeTa Ans QyHKumu 4:

| SLAVE | 04 | BYTES | DATA... | CRC \
roe
SLAVE - ceTeBoi1 agpec oTBeTMBLUErO NopTa npubopa (1 6ainT);
04 - koA pyHKLm (1 BanT);

BYTES - konnuecTBo nepenaBaemblx 6anT gaHHbIx (1 6auT);

DATA... - cobCTBEHHO AaHHble, NpegHa3Ha4YeHHbIE K 0OMeHy;

CRC - KOHTPONbHbIN LyKIYeckuit kog (1 cnogo).

OcobeHHOCTbLIO 3TOM KOMaHAb! ABNSETCA To, YTo 3anpalumeatotcst CITOBA. [lanee npueefeHb! BCe BO3MOXHbIE
3anpaLuvBaemble AaHHbIe C UX agpecamu 1 ArHamu.

[py1 NOMOLLM PErncTpa Macky MOKHO KOHTPOSMPOBATL HaNMYMe PerucTpoB AaHHbIX, KOTopble ByayT B OTBETE.

PaccMoTpuM Ha npumepe TPEXMPOBOAHOM CXeMbl BKMKYEHUS (B YETbIPEXMPOBOAHOM MPOUCXOAUT
aHanor1yHo ¢ y4eTOM NapameTpoB, ykasaHHbIx B Tabnuue A.1):

Mo yMOnYaHuio BCe KOHTPONMPYEMbIE NapaMeTpbl NPUCYTCTBYIOT B OTBETE:

MapameTp IA [¢ UAB UBc uca P Q S f Cos
but pervetpa | 4 : : : 1 : : : 1 1
MacCKu

Aapec

oerictpa | 0x103 | 0x104 | 0x105 | 0x106 | 0x107 | 0x108 | 0x109 | Ox10A | Ox10B | Ox10C
[laHHbIX

[ins nckniouenms 3 oteeta UAB 1 Q HeoBXoauMo c6pociTL COOTBETCTBYIOLLME BUTBI PETMCTPa MacKu:
MapameTp IA Ic UAB UBC UcA P Q S f Cos
but pervctpa | 1 0 1 1 1 0 1 1 1
MacCKu

Aapec

oerictpa | 0x103 | 0x104 0x105 | 0x106 | 0x107 0x108 | 0x109 | Ox10A
[laHHbIX

Kak BMOHO 13 NpuBeLEHHOrO npumepa, OTBET CximaeTcs. COOTBETCTBEHHO, ECIM 3anpoCuTb NapameTp no
agpecy 0x10B u BblLwe, TO NprBop BbIZACT UCKIKYEHWE. TaKon anropuTt™ BbiOpaH 415 COKpaLLEHst BPEMEHM Ornpoca.
AMeeTCs BOSMOXHOCTb UCKITHOUMTL M3 0TBETA Nobble napaMeTpbl 1 MpK 3TOM CYUTLIBATL X BCE 3a OAMH 3anpoc.

Mopsgok cnefoBaHus, agpec peructpa [aHHblX, OWT peructpa Macku W onucaHue napameTpa no
YMOMYaHMIO 4115 YETbIPEXNPOBOAHON CXEMbI BKITKOYEHWS NpuBeaeHb! B Tabnuue A.1.

Tabnuya A.1

Ne Anpec bur

napa- |peructpa |peructpa |Mapametp | Onucanue

MeTpa |4aHHbIX | Macku

1 0x103 1 IA [encrayrouiee 3HayeHne Toka hasbl A

2 0x104 1 IC [encraytouiee 3HayeHme Toka asbl C

3 0x105 1 UAB [enctaytoulee 3HayeHre MexgydasHoro HanpshkeHus A-B

4 0x106 1 UBC [encraytoulee 3HayeHre MexgydasHoro HanpshkeHus B-C

5 0x107 1 UCA [enctytoliee 3HaueHne MexaydasHoro HanpsikeHus C-A

6 0x108 1 P AKTVBHas MOLLHOCTb TPex(asHOi CUCTEMbI

7 0x109 1 Q PeakTnBHas MOLHOCTb Tpex(asHON CUCTEMI

8 0x10A 1 S [MornHas MOWHOCTb TpexgasHoON CUCTEMBI

9 0x10B 1 f Yactora cetn (Hommuan 50000 cootsetctyeTt f =50 I'y)

10 0x10C 1 cos ¢ Ifggg)q)mumem MOLLHOCTH Tpexq)e_13|-|0|?1 cuctembl  (HomuHan
€1HNL, COOTBETCTBYET COS ¢ =1)

11 0x10D 1 1B [ewncTeytoLiee 3HaveHne Toka dasbl B
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12 0x10E 1 (o] [encrayroulee 3Ha4eHre Toka HyneBom NocneaoBaTensHOCTH

13 Ox10F 1 UA [encraytollee 3HayeHne HanpshkeHus asbl A, hasHoe

14 0x110 1 uB [enctayroulee 3HayeHne HanpshkeHus gasbl B, asHoe

15 0x111 1 uc [encraytoulee 3HayeHne HanpshkeHus dasbl C, hasHoe

16 O0x112 1 Uo [encreylolee 3HayeHve HanpsxeHus HyreBon
nocnefoBaTenbHOCTH

17 0x113 1 PA AKTVBHas MOLLHOCTb Mo (hase A

18 0x114 1 PB AKTVBHas MOLLHOCTb Mo ¢hase B

19 0x115 1 PC AKTVBHas MOLLHOCTb Mo hase C

20 0x116 1 QA PeakTBHast MOLLHOCTb Mo thase A

21 0x117 1 QB PeaktnBHasg MoLHOCTb Mo (pase B

22 0x118 1 Qc PeakTBHast MOLLHOCTb No thase C

23 0x119 1 SA lMonHas MoWHOCTb No ase A

24 Ox11A 1 SB lMonHas MoLHOCTL No (hase B

25 0x11B 1 Sc lMonHas MoLwHocTb no ase C

26 0 Icp CpefHee 3HaveHre hasHbIX TOKOB

27 0 Ud cp CpepHee 3HayeHne hasHbIX HanpsKEHNN

28 0 Uncp CpefiHee 3HaveHne MexXdasHbIX HanpsKeHWN

29 0 Pcp CpefHee 3Ha4eHWe akTUBHbIX MOLLHOCTEN

30 0 Qcp CpefHee 3HavyeHWe peakTUBHbIX MOLLHOCTEN

31 0 Scp CpepfHee 3Ha4eHve NomnHbIX MOLLHOCTEN

39 0x11C 1 cos QA KoathdpuuymeHt MOLLI'HOE)TVI a3l A (HomuHan 1000 eanHny
COOTBETCTBYET COS YA =1)

33 0x11D 1 cos gB KoathpuuymeHT MOLLI'HOE)TVI tasbl B (HomuHan 1000 eamHny
COOTBETCTBYET COS (B =1)

3 OX11E 1 c0s oC KoadhdomumeHt MOLLI'HOS)TVI ca3bl C (Homuuan 1000 eanHuy
COOTBETCTBYET COS (C =1)

Mopsimok crefoBaHusl, afgpec peructpa [faHHblX, GUT peructpa Macku W OnucaHue napameTpa Mo
YMOTYaHMIO 115 TPEXNPOBOAHOI CXEMbI BKIOYEHUS NpuBeaeHb! B Tabnuue A.2.

Tabnuuya A.2
Ne Agpec  |but
napa- |peructpa |peructpa |lMapametp |Onucanue
MeTpa |AaHHbIX | Macku
1 0x103 |1 IA [encrayrouiee 3HayeHne Toka hasbl A
2 0x104 1 IC [encrayrouiee 3HayeHume Toka asbl C
3 0x105 |1 UAB [encraytoulee 3HayeHre MexgydasHoro HanpshkeHus A-B
4 0x106 1 UBC [encrayrouiee 3HayeHre MexaydasHoro HanpsbkeHust B-C
5 0x107 |1 UCA [encraytoulee 3HayeHre MexaydasHoro HanpskeHus C-A
6 0x108 1 P AKTVBHas MOLLHOCTb TPEX(asHOi CUCTEMBI
7 0x109 |1 Q PeakTnBHas MOLHOCTb TpeX(asHON CUCTEMI
8 Ox10A | 1 S [onHas MOLLHOCTb TPeXasHoi CUCTEMBI
9 0x10B |1 f Yactota cetn (HommHan 50000 cootsetcteyet f =50 ')
10 ox10C | 1 cos 0 KoahhnUmMeHT MOLLHOCTM Tpefq)a3|-|0|7| cuctembl (HommuHan 1000
e[/HNL, COOTBETCTBYET COS ¢ =1)
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MpumevaHus k Tabnuuam A.1 n A.2

1 [ins napameTpoB, Y KOTOPbIX HOMUHAS HE Yka3aH OTAeNbHO, HOMUHaMbHOMY 3HadeHuo cooteetcTayeT 20000
eavHNL,

2 [lnana3oH BbIXOAHbLIX 3Ha4YeHuin ans |A, 1B, IC, 10, UA, UB, Uc, UO, UAB, UBC, UCA, S, SA, SB, SC:

o1 0 go 32000 eaunHuL (Lenoe 6e33HaKOBOE YMCIIO).

3 [lnana3oH BbIxoaHbIX 3Ha4YeHun ansa P, Q, PA, PB, Pc, QA, QB, QC:

0T - 32000 o 32000 eanHML, (Lenoe 3HaKoBOE YMCIIO).

4 [lnanasoH BbIXOAHbIX 3Ha4YEHU Ans f:

o1 44800 po 65200 eanHuL (Lenoe 6e3sHakoBOE YUCIO).

5 [lnanasoH BbIXOAHbIX 3HAYEHUN NS COS ¢, COS Pa, COS PB, COS Pc:

oT - 1000 go 1000 eanHuML, (Lenoe 3HaKoBOE YUCIIO).

6 «Ne no nopsiaKy» — 3T0 HOMEp KOHTPOMPYEMOTO NapameTpa, KOTOPbIN MCMONb3YETCs B OAHOHANPaBIEHHOM

pexunme

Pernctp macku cocTouT U3 TpeX Cros:
Anpec ans obpatenms 0x0100, anuHa 3 cnosa.

1 cnogo:
Mnagwwmin 6anT (BO3MOXHbIE TUMbI BKIKOYEHNS)
No 6uta 7 | 6 |5 4 3 |2 1 |0
HasHayeHne | ®asa, no Kotopoi wuamepseTcs | Pexum Cxema ®da3a ans namepeHus
yacToTa RS-485 | BKkntoyeHus 4acToTbl

®aza, o KOTOPON M3MepAETCA YacToTa (TONbKO YTEHue):
100 — paza A

010 -¢pasa B

001 -cpaza C

Pexum RS-485:

0- gpyron nopt RS-485 B pexume MODBUS RTU.

1— ppyron nopt RS-485 B ogHOHaNpaBneHHOM pexume
Cxema BKINoYeHUs (TONbKO YTeHue):

10 — YeTblpexnpoBoaHas

01 — TpexnpoBoaHas

®aza ans usmepeHns YacToTbl:

00 — U3MepseTcs YacToTa TOMbKO Mo hase A

01 — M3MepsieTcs YacToTa TonbKo no ¢ase B

10 — U3MEPSIETCA YacToTa ToNbKO no case C

11 — BbIOOp aBTOMaTUYECKUiA, B cnedytowem nopsigke: A, B, C.

Ecnu HeT A, TO nepexoguT Ha B, ganee no kpyry

CrapLumn 6ant: nobutHo

Ne 6uta 7 6 5 4 3 2 1 0
CoctosiHue no 1 1 1 1 1 1 1 1
YMOJYaHMIO
CeoncTeo R/W RIW RIW RIW RIW R/W RIW RIW
HasHaueHue S Q P Uca Usc UAB IC IA
2 CroBo:
Mnagwwui 6ant: nobutHo
Ne 6uta 7 6 5 4 3 2 1 0
CocrosiHue no 1 1 1 1 1 1 1 1
YMOJYaHMIO
CsoncTeo R/W RIW RIW R/W RIW R/W RIW RIW
Ha3HaueHve Uo uc UB UA lo 1B oS ¢ f
Jluem
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Crapwwuit 6anT: nobnUTHO

Ne Buta 7 6 5 4 3 2 1 0
CoctosiHue no 1 1 1 1 1 1 1 1
YMOMNYaHMIo
CBoncTeo R/W R/W RIW R/W R/W R/IW R/IW RIW
HasHaveHue SB SA Qc QB QA PC PB PA
3 cnogo:
Mnagwmi 6ant: nodbutHo
Ne Buta 7 6 5 4 3 2 1 0
CocrosiHue no 1 0 0 0 0 0 0 1
YMOMNYaHMIo
CsoncTeo R/W R/W R/W R/W R/W R/W R/W RIW
HasHayeHune cos ga | Scp Qcp Pcp Uncp | Udpcp |lcp Sc
Crapwwuit 6anT: nobnUTHO
Ne Buta 7 6 5 4 3 2 1 0
CoctosiHue no 0 0 0 0 0 0 1 1
YMOIYaHMIo
CBoicTBo R R R R R R R/W R/W
HasHayeHue pe3epB | pe3epB | PE3EPB | Pe3epB | pe3epe | pesepe | COS gc | COS (B

Mpumeyarwe k pernctpy mMacku: Ceoincteo R/W — BT MOXHO YnTaTb U U3MEHATH, CBONCTBO R - GUT MOXHO
TOMbKO YNTaTb.

[MprBop BO3MOXHO UCMOMNL30BATH B YETHIPEXMPOBOAHON U TPEXNPOBOAHON CXEMAX BKITHOYEHMS.

Mpnbop B 4eTbIPEXNPOBOAHOW CXEME BKIHOYEHUS KOHTPOMMUPYET Credytolue napameTpbl:

IA, Ic, UAB, UBC, UCA, P, Q, S, f, cos ¢, IB, 10, UA, UB, Uc, Uo, PA, PB, PC, QA, QB, QC, SA, SB, Sc, Icp,
Udb cp, Un cp, Pcp, Qep, Scp, cos @a, cos ¢s, COS ¢c.

[MpK YeTbIPEXNPOBOAHON CXEME BKMKOYEHUS PETUCTP MACKM N0 YMOSTYaHWMIO CrIeAYOLLMA:

1 cnoso: 0xFF88;(0b1111111110001000)

2 cnoso: OxFFFF;(0b1111111111111111)

3 cnoso: 0x0381; (0b0000001110000001)

[Mpubop B TPEXNPOBOLHOM CXEME BKITOYEHUS KOHTPONMPYET CreaytoLme napameTpb:

IA, Ic, UAB, UBC, UCA, P, Q, S, f, cos ¢.

[pu TPEXNPOBOAHON CXEME BKIKYEHNUS PETUCTP MACKK N0 YMOMNYaHUIO CreayoLmi:

1 cnoso: 0xFF84;(0b1111111110000100)

2 cnoso: 0x0003; (0b0000000000000011)

3 cnoso: 0x0000; (0b0000000000000000)

Kaxgomy Tuny BKIOYEHUS COOTBETCTBYIOT ONPeAeneHHble napaMeTpbl U3MEPEHUS 1 COOTBETCTBEHHO MpU
BbIOOpe Ans nepefayn napameTpa, KOTOPbIA He KOHTPONMPYETCA B AaHHOM CXEME BKMKOYEHNS, BbIOpaHHbIN GUT
perncTpa Macku asTomaTnyecku copacoisaetcs B 0.

Peructp mackn, a Takke 3Ha4YeHWs HOMUHANOB U MOMOXEHWE 3anATON MOXHO W3MEHWUTb C MOMOLLbI

yHKUMM 6.

®yHkuma 5 (0x05).
®opmar 3anpoca ans pyHKumm 5:
| SLAVE | 05 | START | DATA | CRC
roe
SLAVE - ceTeBoM agpec 3anpatumsaemoro nopta npubopa (1 6aint);
05 - Kog GyHKuuM (1 6anT);

START - Homep pere, yuacTBytoLLero B ynpasneHum (1 ¢noso);

DATA - Ko COCTOSIHUSI, B KOTOPOE HeOBX0AMMO yCTaHOBUTL pene (1 ¢nogo);

CRC - KOHTPOIbHBII LIMKNUYECKU KO (1 CrioBo).

Mpubop OTBETUT TONBKO B TOM cryyae, ecnm START Haxogutcs B ananasoHe ot 0x0000 go 0x0008.
CoOTBETCTBME HOMEPOB pere X dusndeckomy HasHaveHmto cneaytolee: 0x0000 — K1, 0x0002 — K2, n T.4. Ecnn
START HaxoguTCs BHe YyKasaHHbIX Auana3oHoB, npubop BblgaeT ucknwoyeHue. DATA moxeT npuHuMaTh

Jluem
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3HaveHns OxFFOO gns komangbl «Bknountby», unn 0x0000 gns komaHabl OTKMOYMTL. [pyrue 3HaveHus He
W3MEHSIT COCTOSIHUE pene, Npu 3TOM NpUbOpP BbIAACT UCKIKYEHME.
dopmat oTBeTa ANs (PYHKUUM 5:

\ SLAVE | 05 | START \ DATA \ CRC
roe
SLAVE ceTeBoW agpec 0TBETUBLLErO nopTa npubopa (1 6anr);
05 kog pyHKUmm (1 H6anT);
START  agpec perucTpa, yyacTaytoLLero B obmeHe (1 croso);
DATA  [aHHble, 3anncbiBaeMble B peructp (1 cnoeo);
CRC  KOHTpOMbHbIA LMKnM4eckui kog (1 cnoeo).

Bce nons oTBeTa coBnagatoT ¢ Nonsmu 3anpoca.

MpnbOop BbIAACT UCKMHOYEHME HA 3Ty KOMaHZY B CrefyoLmX cnyyasx:
B Npnbope HET HW OFHOrO pene;

afpecyemoe pene He HaCTPOeHO Ha paboTy C 3TOM KOMaHZOW (ONUCaHWe HAaCTPOeK pene).

®yHkuums 6 (0x06).
®opmar 3anpoca ans PyHKumm 6:

SLAVE |

06 |

START | DATA |

CRC

roe SLAVE

06
START
DATA

- CEeTEBO aapec 3anpalumeaemoro nopta npubopa (1 6anT);
- koA pyHKLm (1 BanT);

- afipec perucTpa, yqactaytoLero B 0bmeHe (1 cnoso);

- AaHHble, 3anucbiBaemble B pernctp (1 cnoso);

CRC - KOHTPONbHbIN UyKNnYeckuit kog (1 cnogo).
[Mpubop 0TBETUT TOMbLKO B TOM cryyae, ecn START Haxogutes B AnanasoHax obnacten 0x0100, 0x0150,

0x0200, 0x0300 unn START = OxFFFF. Ecnn START HaxoguTcs BHE yka3aHHbIX AnanasoHoB, Npubop Bblgaet
MCKIIOYEHME.

dopmat oteeTa ANns PyHKLUUM 6:

SLAVE | 06 | START | DATA | CRC |

roe

SLAVE ceTeBoit agpec 0TBETMBLUErO nopTta npubopa (1 6anT);

06 ko cpyHKumm (1 BainT);

START appec peructpa, yqacTsyroLLero B 0bmeHe (1 ¢noso);

DATA  paHHble, 3anncbiBaeMble B peructp (1 cnoeo);

CRC  KOHTpOrbHbIN Luknndeckuit kog (1 croso).

Bce nons oTBeTa COBNaaaloT ¢ NonsMu 3anpoca.

Anpeca peructpo obnacti 0x100, KOTOpblE BO3MOXHO M3MEHWUTb NPU MOMOLM dyHKUMK 6, onucaHbl B

Tabnuue A.3.
Tabnuuya A.3
OnuHa
Anpec AR HasHaueHue peructpa perucTpa,
obpalleHuns
CnoB
0x0100 Peructp macku 3
0x0103 HomuHan UA (uenoe 6e33HakoBoe) 1
0x0104 HowmuHan IA (uenoe 6e33HakoBoe) 1
CrapLuui 6anT - MonoxeHune 3anaton UA, macwTad UA
0x0105 NS . 1
Mnapwwit 6ant - Monoxexne 3anston A, maclutab IA
0x0106 HowmuHan UB (uenoe 6e33HakoBoe) 1
0x0107 HowmuHan IB (uenoe 6e33HakoBoe) 1
CrapLuui 6anT - Monoxexwne 3anston UB, macwTab UB
0x0108 NS . 1
Mnapwwit 6ant - Monoxexue 3ansTon B, macwutab IB
0x0109 HomuHan UC (uenoe 6e33HakoBoE) 1
0x010A HomuHan IC (yenoe 6e33HakoBoe) 1
Jluecm
YUMA.411600.042-1 P3 25
Wam. | Jlucm Ne dokym. Modnucs | Jama




CrapLui 6anT - Monoxenwne 3anaton Uc, macwtad UC

0x010B NS . 1
Mnapwwin 6anT - NMonoxexne 3ansToi IC, macwTab IC
Crapwwuin 6ant - Ckopoctb obmeHa no RS-485, koHTponb

0x010C YEeTHOCTU 1
Mnapwwi 6ant - CeTeBon agpec nopTa

0x010D Kopg sipkocTty 1

MpumeyaHue — Pernctpbl, 06bSBNEHHbIE KaK pe3epB, HeAOCTYMHbI AN 3MEHEHNS NOTPebUTEN!IO.
OcrtanbHble agpeca 1 HasHaveHne peructpos obnactu 0x0200 0x0300 coOTBETCTBYIOT ONUCAHMIO A1

dyHKuuM 3.

Perncrp mMacku onucaH B (oyHKLMM 4.
[Ins KaXgoro 13 NopTOB MOXHO 3aaTb CBOW PETUCTP MacKW HE3aBUCUMO.

OnucaHme ocTanbHbIX perncTpoB B YHKLMK 3.

dopmar s HOMUHANBHBIX 3HAYEHWUA 1 NONOXEHWI 3andThbIX - Lienoe 6e33HakoBoe Y1Cno.

[1nsi COXpaHEHUst 3MEHEHMIN B SHEPrOHE3aBUCHUMYI0 NamsTb 13 obnactn 0x0100 HeobXx0aMMO OCYLLECTBUTDL
3anucb B PErUCTP KOMaHA C NOMOLLbH (DYHKLWN 6:

START =0xFFFF

DATA  =0x55AA

HoBble napameTpbl BCTYNAT B CUNY TOMBKO NOCIE 3aHECEHUS UX B SHEPrOHE3aBUCHMYHO NaMATb.

[Ins nepeknioYeHns cxeMbl NOLKMOYEHNS Mexay 3-X unu 4-X NPOBOAHbIM BKIHOYEHUEM HEOBXoaumo
3anucartb B peructp ¢ agpecom OxFFFF crneaytolee 3HaveHue:

DATA  =0x0003 TpexnpoBo4Has cxema BKITHYEeHNS;

DATA  =0x0004 yeTblpexnpoBoAHas CXeMa BKITHOYEHMS.

[MepekroyeHre NpoucxoauT no Gakty nepefayn KomaHabl.

[na Toro ytobbl cooTBETCTBYIOWMA BnOK AaHHbIX M3 obnactm 0x0200 nNpUMEHMNCS K WCMOSNHEHWIO
HeMe[IeHHO, HeobXoaMMO B KOMaHAHbIE perncTpbl aTux Briokos 3anucatb kog 0xS55AA. B npoTWBHOM criyyae
HOBblE AaHHble OyayT NpUMeHeHbl NOCne BbIKMYEHUS 1 NOCNeayoLwero BkoyYeHus npubopa. Mpu nameHeHnm
CN1cKoB O0TOBpaxeHus credyeT HeMcnomnb3yemyto YacTb 06nacT COOTBETCTBYIOLLEr0 Crncka 3amnorHATb KOAOM
0x0000.

B npubope mumeetcs BTopon cnocob 3anuck gaHHbix ¢ agpeca 0x0100 no 0x010D 6e3 mcnonb3oBaHMs
LOMOMHMTENBHOM KOMaHAb!. [ins 3Toro cneayeT npou3soauTb 3anucs B agpeca ¢ 0x0150 no 0x015D (HasHaueHue
perncTpoB aHanornyHo ¢ obnacteto 0x0100).

Mpn 9TOM AaHHble BydyT He TOMbKO 3anuChbiBATbCA B QHEPTOHE3aBUMCUMYIO NMaMsATb, HO MPUMEHSATLCS K
UCNONb30BaHWIO Cpady, MO MOCTYMNEHUO KoMaHab!. [Ans npaBuibHON HaCcTPOWKKL npubopa crnegyeT yvecTb, YTo
pernctpbl «HomuHan Ux», «HomuHan Ix», «Monoxexue 3anston Ux, macwtab Ux, nonoxeHue 3anstom IX,
MacLuTab Ix» cBsizaHHbI Mexay coboit. CumBon «x» 0603Ha4YaeT COOTBETCTBYHOLYIO dhasy A, B unu C.

MmeeTcs elle ognH cnocob 3aaaHns HOMUHAMBbHbIX 3HAYEHUI NEPBUYHBIX Lienem Toka U HanpskeHus. [ns
9TOro criegyeT 3anucbiBaTth B npubop 3HaveHue B popmate float no cmexHbim agpecam 0x015F:0x0160 ans
HOMMHANBHOMO 3HAYEHMS IMHENHOrO HanpsbkeHus, u no agpecam 0x0161:0x0162 gns HOMUHAMNBHOTO 3HAYEHUS
TOKA.

Bo3moxHble 3HaYeHWs Ans faHHbIX napameTpoB HaxoaaTtcs B AnanasoHe ot 0.001 go 9999000.0, npu atom
ans yucen 6onblue 0.999 npumeHsOTCA TONBKO nepBable 4 3HavaLmx Lndpbl. Obg3aTenbHLIM YCIoBUEM 3anucy
9TVX NapaMeTPOB ABNSETCA NOCEA0BATENBHOCTL: MNAALLMA aapec, cTaplunii agpec. MpoBepka Ha KOPPEKTHOCTb
3HaYeHWA MpPOMUCXOaMT Mocne noryyveHus BTOporo cnosa. [lpu HenpaBMNBLHOM MOPSAKE [aHHbIX WK He
KOPPEKTHOM MX 3HAYEHWUN BbIGAETCA COOTBETCTBYIOLLEE UCKITHOYEHME.
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®yHkums 20 (0x14).
®opmar 3anpoca Ans QyHkuum 20:

\ SLAVE | 20 | 06 | FILE \ START | LENGTH | CRC \
roe
SLAVE - ceTeBoW agpec 3anpalumBaemoro nopta npubopa (1 6aint);
20 - ko (pyHKuUmM (1 6anT);
06 - yka3aHue Ha obnactb namsTy 6x (1 6anT);
FILE - HoMep (harnna B pacumpeHHon namsatu (1 cnoso);

START - cmelueHme 0T Havana daina (1 cnoso);

LENGTH - konnyecTBO 3anpalumBaembix AaHHbIX (1 CroBo);

CRC - KOHTPOMbHbIN LyKNnyeckuin kog (1 cnoso).

Mpubop OTBETUT TONMBKO B TOM cnyyae, ecnu none FILE npuHumaeT 3HaveHue pasHoe 0x0001, START
Haxoautcs B AnanasoHe or 0x0000 go 0x0004, none LENGTH>0 u (START+LENGTH)<0x0006. Mpu He
BbIMOMHEHWM 3TUX YCIIOBUIA NPUBOP BblgAET UCKNHOYEHME.

®opmar oteeTa Ans dyHkumum 20:

[SLAVE |20 [BYTESA |BYTES |06 [ DATA... [CRC

roe

SLAVE ceTeBoit agpec oTBeTMBLLErO nopTta npubopa (1 6anT);

20 ko cpyHKumm (1 BainT);

BYTES A Bcero konuyectso 6ant k 0bmeHy (1 6ait);

BYTES konnyectso 6anT k 0bmeHy ans sanpoLueHHoro danna (1 6aur);

06 yka3aHue Ha obnacTb namsTu 6x (1 6anT);

DATA... cobCTBEHHO AaHHbIE, NpeaHa3Ha4YeHHbIE kK OOMEHY;

CRC  KOHTpOrbHbIN Luknndeckuit kog (1 croso).

[laHHas koMaHaa npefHasHaveHa Ans nonyyeHns BpEMEeHU OTCYUTBIBAEMOTO Yacami peanbHOro BpEMEHH
yCTaHOBMEHHbIMM B Npubop. PopmaTt npefcTaBnsgemblx JaHHbIX CreayoLLui:

Apnpec ons obpawleHnss | HasHaueHue peructpa, ero oopmat [nana3soH 3HaueHni
0x0000 MunnucekyHabl, Lenoe be3sHakoBoe 0..999
0x0001 CrapLumin 6anT — cekyHapl, 6ant 0..59
Mnagwwi 6anT — MuHyTbI, 6anT 0..59
CrapLumi 6anT — yacbl, 6ant 0..23
0x0002 Mnagwwuin 6anT — geHb Mecsua, 6ant 1..31
Crapwumin 6ant — mecsy, baint 1..12
0x0003 Mnapwwit 6anT — rog, 6ant 0...99
0x0004 CrapLuui banT — netHee/3nmHee, 6ant 0.1
MnagLwin 6anT — Yyacosoi nosic, 6ant -12..412

Bpemsi, oTAaBaemoe no 3Ton KomaHae, COOTBETCTBYET MOMEHTY Hayana cTapToBoro 6uta nepsoro HanTa
oTBeTa.

®yHkuma 21 (0x15).

®opmart 3anpoca Ans yHKumm 21:

ISLAVE| 21 [BYTE| 06 | FILE | START | LENGTH | DATA.. | CRC |
roe
SLAVE - ceTeBoW agpec 3anpalumBaemoro nopta npubopa (1 6aint);
21 - Kog GyHKuuM (1 6anT);
BYTE - konnyectBo 6amnt k 0bmeHy (1 6aiT);
06 - yka3aHue Ha obnacTb namsTu 6x (1 6anr);
FILE - HoMep harna B paclmMpeHHon namstut (1 cnoso);

START - cmeLyeHve ot Havana channa (1 cnoso);

LENGTH - konun4ecTBo 3anpalumBaeMblx faHHbIX (1 CoBo);
DATA... - faHHble npegHa3HayYeHHble K 0OMeHY;

CRC - KOHTPOIbHBII LIMKNUYeCKniA kog (1 cnoBso).
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Mpubop oTBETUT TOMBKO B TOM cnyyae, ecrm none FILE=0x0001, none START=0x0000, none

LENGTH=0x0005. Mpu He BbINOMHEHUM 3TUX YCOBUI NPMOOP BbIAAET UCKIHOYEHME.

30ecb BBEAeEHb! Takune OorpaHn4yeHua noTomy, AaHHadA KOMaHda npedHasHayYeHa Ons 3adaHus BPEeMEHU

OTCYMTbIBAEMOro Yacamu pearnibHOro BpeMeEHN yCTaHOBIEHHbIMU B anl60p. (DopmaT npeacraBnidaeMbliX OaHHbIX

crnegyoLmm:

Anpec ans obpallenns | HasHauyenue peructpa, ero doopmar [nana3soH 3HaueHni

0x0000 MunnucekyHabl, uenoe 6e33HakoBoe 0..999

0x0001 CrapLumi 6anT — cekyHapl, 6ant 0..59
Mnagwwin 6anT — MuHyTbI, 6anT 0...59
CrapLumi 6anT — yackl, 6ant 0..23

0x0002 Mnapwwi 6anT — aeHb Mecsiua, bant 1...31
Crapumin 6ant — mecsu, 6ant 1..12

0x0003 Mnapwwwit 6anT — rog, 6ant 0...99

0x0004 CrapLumin 6anT — netHee/3umHee, Gant 0.1
MnapLwmwit 6anT — Yyacosoi nosic, 6ant -12..412

Bpems, 3aaaBaemoe 3T0I KOMaHAO0M, JOMKHO COOTBETCTBOBATL MOMEHTY Ha4arna CTapToBOro buta nepeoro

OaiiTa KomaHbl.

®opmar oteeTa Ans yHKumum 21:
OTBeT npeacTaBnsieT cobon Konuo 3anpoca.

SLAVERP1  BYTE 6 FILE START LENGTH DATA... CRC
roe
SLAVE - ceTeBoM agpec 3anpalunsaemoro nopta npubopa (1 6aint);
21 - koA cpyHKLm (1 BanT);
BYTE - konnyectBo 6ant k 0bmeHy (1 6aiT);
06 - yka3aHue Ha obnactb namsTu 6x (1 6anT);
FILE - HoMep harna B paclmMpeHHon namstut (1 cnoBo);

START - cmelleHme OT Havana darna (1 ¢noso);
LENGTH - konnyecTBO 3anpallmBaembix AaHHbIX (1 CroBo);
DATA... - faHHble npeHa3HayYeHHble K 0OMeHY;

CRC - KOHTPONbHbIN UyKNUYeckuit kog (1 cnogo).
UcknioyeHue.
dopmart 0TBETa UCKITHOYEHNS:
| SLAVE | 0x80|CMD | CODE | CRC
roe

SLAVE - ceTeBoit agpec 3anpaiumsaemoro nopta UMM (1 6anr);
0x80|CMD - kog chyHKUMK, kKoTOpast 0OBHapyxuna oLwnbKy ¢ yCTaHOBNEHHbIM CTapLummM Butom (1 6anT);
CODE - kop owwwmbkm (1 Banr):

01 - «He nopaepxvBaemas yHKLMUSY;

02 - «HenpaBunbHbIN afpec AaHHbIXY;

03 - «<HeBepHble faHHbIeY;

04 - «Owwnbka npubopan;

CRC - KOHTPOITbHBIN LIMKNUYECKUi koA (1 crioso).

Jluem
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NPUNOXEHWE B
(cnpaBoYHOE)
OnucaHue npotokona obmeHa «dHepro-Coros»

®opmat nockInku — 8 6uT, 63 KOHTPONS YETHOCTK, 1 CTOMOBLIN.

Ckopoctb 0bmeHa — 9600 60a.

MopT RS-485 npu pabote ¢ npoTokoriom obmeHa «3Hepro-Coto3»_ncnonb3yetcs Ans nepeaayn AaHHbIX
NaccMBHbIM YCTPOMCTBaM (Hanpumep: 6roky nokasbisatowmx yctpoincts LIM 90100Y, 6roky aHanoroBbIx BbIX040B
LiM1 9010AB).

[1ns BKNKOYEHNs NpoTokona obmeHa «OHepro-Coko3y Ha ogHOM M3 noptoB RS-485 HeobxoanMo yCTaHoBUTb
B cocTosiHue «1» 6wt 4 «Pexum RS-485(x)» Mnagwero 6aiita nepBoro CroBa perncTpa Macku Apyroro nopta
(cmoTpeTb npotokon MODBUS pexwum RTU).

[nuHa nocbinku Beerga 10 6ant. Cogepxnmoe NochInKK 3aBUCUT OT HOMEpa napameTpa 1 koga yHKLMK.

Mocbinka o1 npubopa nobanTHO ANs HOMEPOB napameTpa 1 — 34:

1 2 3 4 5 6 7 8 9 10
Mepu, dopmat
Ne OyHkums | RezHi RezLo | NomHi | NomLo | 3an, Int/ E.RC CRC
. i lo
Apk. Uint
1 — Ne - Homep n3meperHoro napameTpa (o1 1 4o 34) B cooTBeTCTBMM € TabauLein A.1 B 3aBUCUMOCTH
OT TUMNa BKITIOYEHNS.
2 - Kog cpyHkumu: 0xCD (gaHHble)
3-4 - lI3mepeHHoe 3Ha4YeHne napameTpa (hopmat B COOTBETCTBUM C NpUMeYaHneM K Tabnuue A.1).
RezHi - crapwwmi 6ait, RezLo — mnaawwin 6ant
56 - HomuHanbHoe 3Ha4YeHne NepBUYHbIX Liener, hopmar Lemnoe be3sHakoBoe Ynco.
NomHi - ctapwumi 6ait, NomLo — mnagLwwit 6ant
7 — Butbi 0-4: Apkoctb 0T 0 o 31;
Butbl 5-6: [MonoxeHue 3anaton (o1 0 o 3, dopmat Lenoe 6e33HaKoBOE YUCHO)
But 7:1 — muranue, 0 — 63 MuraHus;
8 — Bbut 0: ®opmar napametpa 0 —int, 1 — uint;
Butel 1-7: Peseps;
9 — KoHtponbHas cymma CRC16 (cTapLuwit 6anT);
10 - KoHtponbHas cymma CRC16 (Mnagwwin 6anT)

CkopocTb 0bmeHa aaHHbIMKM 9600.

Maysa Mexay nocbinkamn (Mexay OKOHYaHWeM nepeayn 1 HavanoM cregyrowero napameTpa) 3.5 baiTa.

MMepepnaoTca nocreaoBaTensHO ece mapameTpbl, B COOTBETCTBUMM C Tabmuuein A.1 (HesaBuCUMO OT
perncTpa Macku), B 3aBUCUMOCTU OT CXeMbl BKMtodeHns. Konnyecteo nepeaaBaemMbix AaHHbIX. Mocne nepegaym
[aHHbIX, COOTBETCTBYIOLMX HambonbLeMy HOMepy B Tabnuue, nepefaya npogomkaeTcs ¢ Homepa 1 1 ganee no
KOmMbLly.

Pacuyet CRC aHanormyHo ¢ pac4eToM KOHTPOIbHOM CymMbl npoTokona MODBUS.
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NPUNOXEHWE B
(cnpaBoYHOE)
Onucanue npotokona oomeHa M3K 60870-5-101

dopmaT nockInkn — 8 GUT, KOHTPOMb YETHOCTH, 1 CTOMOBLIN.

Ckopoctb obmeHa — 115200 6og, 57600 6oa, 38400 6og, 28800 6oa, 19200 6oz, 9600 6oa (no
ymonyanuio), 4800 6oga, 2400 6oz, 1200 6op.

OcobeHHocTn peanusauum npotokona M3OK 60870-5-101.

Bepcws npoTokona, peanusoBaHHas B npubope, 6asupyeTcs Ha cneayioLyx CTaHaapTax M peKOMeHAaumsIX:

FOCT P M3K 60870-5-101- 2006;

«MeToguyeckme pekoMeHaauuu Mo peanu3auuM  MHAGOPMALMOHHOTO O0BMeHa 3HeproobbLEKTOB C
kopnopaTtueHoW nHdopmMaLmoHHon cuctemoit OAO «CuCTEMHBIN OnepaTop eanHON SHEPreTUYECKON CUCTEMBI» MO
npotokony FOCT P M3K 60870-5-101», 2008 r.

MpoTokon noagepxuBaeT HebanaHCHyl nepefady Mexagy nyHkTamw ynpasnenus (ganee [1Y) u
KOHTpONMpyeMbIMK NyHkTamn (ganee KIT) B nokanbHOW CeT aBTOMAaTU3MPOBAHHOM CUCTEMbI AWUCNETYEPCKOrO
KOHTPONSI, UMEIOLLIEN CTPYKTYPY «TOYKA-TOUKA» UMM «MHOTOTOMEYHas MarucTpanby. Mpubop Bbictynaet B ponu KI1
CO CBOWM YHUKanbHbIM CETEBbIM aPECOM W JIOKaNbHbIMI MHEOPMALMOHHBIMM 06 BEKTaMMK.

Mpu nepepave OaHHbIX mcnonbayeTcs dopmat kagpa FT1.2, onpegenentbin 8 TOCT P MOK 870-5-2.
[onyckaetca ¢opmaT Kak ¢ PUKCMPOBAHHOW, Tak W C NepeMeHHON AnuHon 6noka. Ecnv nepeparotcs 6510ku
[aHHbIX npuknagHoro ypoBHS (ASDU), To pomkeH MCnonb3oBaThes (hopMmar kagpa ¢ NepeMeHHoN aanHoi 6noka.

MpeobpasoBatenb NoaaepxMBaeT TONbKO HebanaHCHy0 nepeaady no kaHany.

AnpecHoe nore kaHanbHOro YpoBHS pasMepoM OAuH uiu Aga BaiiTa (Mo ymonyaxuio oauH 6an).

[ins nepegaun npuknagHblX AaHHbIX WUCMOMb3YeTCs TOMbKO pexum «1» (Mnagwumin 6anT nepefaetcs
nepBbiM).

Obwwuin agpec ASDU MOoXeT COCTOATb U3 OQHOMO WMnK ABYX BalT (OOMKEH COOTBETCTBOBATL afpecHOMy
Moo KaHaNbHOrO YPOBHS).

Pa3smep agpeca 06bekTa MHopmaLmm BbIbupaeTcs U3 BapuaHToB: 2 unu 3 6aiTa (no ymonyanuio 2 6anra).

MMone npuynHa nepegayn COCTOUT U3 ogHOro BawnTa.

[InnHa kafpa NnepemMeHoNn AnHbl HE AOMMKHA NpeBbILWaTh 255 6anT.

Kazp dukcpoBaHHON AnuHbI 5 unu 6 6anT, B 3aBMCUMOCTM OT pasMepa obuero agpeca ASDU.

[ocTynHble Ans cunTbiBaHNs 3HaYeHust T (0o 31-X OQHOTUNHBIX 3HAYEHWs) NPEeACTaBNATCA B BUAE 4-X
rpynn napameTpoB (06bEKTOB MHGOPMALMK):

Mpynna 0 - nonHble (06wwme) oaHHble. KonryecTBo napameTpos B rpynne 31;

Mpynna 1 — Habop napameTpoB, BbIOMpaeMbIX 13 MOMHbIX AaHHbIX (Mpynnbi-0) npy KOHMryprpoBaHK
npubopa. KonnyecTso napameTpoB B rpynne o 32;

Mpynna 2 — napameTpbl, Bbibpaemble 13 NOMHbIX AaHHbIX (Mpynnbl-0) npu KoHpUrypuposaHuy npubopa.
Konunyectso napameTpoB B rpynne 32;

lpynna 3 — rpynna npegHa3HaveHa 4ns cnopagnyeckoro onpoca npubopa.

Mpeobpasosartens nogaepxueaeT cneayowme ASDU:

<9> 3HayeHure n3MepsiemMoit BENIMYMHbI C onucaTenieM KavecTsa, HopMan3oBaHHoe 3HaYeHue;

<10>  3HayeHue n3MepsieMOi BENWYMHBI C OnMcaTeNleM Kayectsa, HOPMarv30BaHHOE 3HaYeHWe C
meTkoi BpemeHn CP24Bpems2a;

<11>  n3MepsiemMoit BENMNYMHBI C OnnucaTeNeM KavyecTsa, MacliTabupoBaHHOE 3HAYEHNE;

<12>  3HayeHue WM3MEepPSIEMOI BEMUYMHBI C OMMUcaTeneM Kavyectea, MaclTabupoBaHHOE 3HaYeHue C
meTkomn BpemeHn CP24Bpems2a;

<13>  uM3MepsieMON BEINYMHBI C OnMcaTeNEM KayecTBa, KOpOTKUI (hopMaT C niaBatoLLen 3ansiToi;

<14>  3HauyeHue M3MepsieMoN BENMWYMHBLI C OMKUCaTENeM KayecTBa, KOPOTKMNA ¢hopMmaT C NraBaoLen
3anaTomn ¢ meTkor BpemeHn CP24Bpems2a;

<21>  3HaueHue n3mMepsieMoit BENMYMHbI, HOPManU3oBaHHOE 3HaYeHue Be3 onucaTens KavyecTsa;

<34>  3HauyeHue M3MEpPSIeMON BEMUYMHBI C OnucaTeneM KayectBa, HOPManW3oBaHHOE 3HAYEHWE C
meTkoi BpemeHn CP56Bpemsi2a;

<35>  3HayeHue WM3MEpPSIEMO BEMNUYMHBI C OMMUcaTeneM Kavyectea, MaclTabupoBaHHOE 3HaYeHue C
meTkomn BpemeHn CP56Bpems2a;
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<36>  3HayeHue M3MepsieMON BENWYMHBLI C OnucaTeneM kayecTsa, KOPOTKMM popMaT C nnasatoLlen

3anaTomn ¢ meTtkon BpemeHn CP56Bpema2a;
<100> KomaHpga onpoca rpynnbl;
<102> KomaHpga uTeHus;
<103> KomaHZa CMHXPOHM3ALWW BPEMEHN;

<143> 3HauyeHve W3MEpSIeMOi BENMYMHbI, HOPMAsM30BaHHOE 3HAYeHWe C METKOM BPEMEHW

CP56Bpems2a;

<144> 3HauyeHMe M3MEpSEMON BENMYMHBLI, MaclUTabuUpOBaHHOE 3HAYeHWe C METKOM BpEeMeHM

CP56Bpemsi2a;

<145>  3HaueHue 13MepSEMO BENNYMHDI, KOPOTKWIA (hopMaT C niaBatoLLei 3ansToin ¢ METKOM BPEMEHM

CP56Bpems2a.

YcTpoicTeo no3sonsiet onpefenutb 6 Tnos ASDU ans pasnnyHbix cnocoboB NOMy4YeHUs M3MEPEHHbIX

[aHHbIX: YTEHUS Ha KaHaNbHOM YPOBHE, 06LLMiA onpoc, onpoc rpynn 1...3, npoLeaypbl YTEHNS.

[ns onpoca rpynn 1...3 BO3MOXHO BblOpaTb ASDU KOTOpble MMEIOT KnaccuukaTop nepeMeHHON

cTpykTypbl ¢ SQ=0.

[aHHble oTAaBaemble npubopom (CnMcok O6BLEKTOB MHOPMaLUMM) B pexume paboTbl C MPOTOKOMOM

MO3K 60870-5-101 cnegytowype:

Tabnuua B.1
ms peructpa Anpec
[encraytoiee 3HayeHne HanpsbkeHus dasel A (Ua) 0x0000 + cmeLeHne TU
[encraytoulee 3HayeHne HanpskeHus dassl B (Ub) 0x0001 + cmeleHne TU
[encraytouiee 3HayeHne HanpsbkeHus gasbl C (Uc) 0x0002 + cmeLeHne TU
[encTayroLlee 3Ha4eHMe HanpshkeHus Hynesoi nocnegosatenibHocTy (Uo) 0x0003 + cmelleHne TU
[encraytoLiee 3HayeHme cunbl Toka asbl A (la) 0x0004 + cmeLeHne TU
[encraytoulee 3HayeHre cunbl Toka asbl B (Ib) 0x0005 + cmelleHne TU
[encraytouiee 3HaveHme cunbl Toka asbl C (Ic) 0x0006 + cmeLeHre TU
[enctayroLlee 3Ha4eHre CUrbl TOKa HyneBow NocneaoBaTensHocTy (1o) 0x0007 + cmeleHne TU
[encrayroliee 3HayeHne MexaydasHoro HanpsbkeHus (Uab) 0x0008 + cmeleHne TU
[enctayroulee 3HayeHne MexagydasHoro Hanpshkerus (Ubc) 0x0009 + cmelleHne TU
[encrayrouiee 3HayeHne MexaydasHoro HanpsbkeHus (Uca) 0x000A + cmelleHne TU
AkTMBHas MOLLHOCTb (hasbl A (Pa) 0x000B + cmelleHne TU
AKTBHas MOLLHOCTb (hasbl B (Pb) 0x000C + cmelenmne TU
AxTnBHas MoLHocTb haskl C (Pc) 0x000D + cmeweHve TN
AKTUBHast MOLLHOCTb TpexdasHom cuctembl (P) 0x000E + cmelleHne TU
PeakTuBHas MoWHoCcTb hasbl A (Qa) 0x000F + cmewyenne TU
PeaktnBHas MowHoCTb (hasbl B (Qb) 0x0010 + cmeleHne TU
PeakTuBHas MowHocTb hasbl C (Qc) 0x0011 + cmeLleHre TV
PeakTnBHas MOWHOCTb TpexdasHon cuctemsl (Q) 0x0012 + cmelleHne TU
lMonHas mowHocTb dasbl A (Sa) 0x0013 + cmeLeHne TU
[MonHas MowHocTb (hasbl B (Sb) 0x0014 + cmeleHne TU
IMonHas mowHocTb ¢asbl C (Sc) 0x0015 + cmeLeHne TU
[MonHas MOLWHOCTb TpexdasHom cuctemsl (S) 0x0016 + cmeleHne TU
KoadpdpmumeHT mowiHocTv ¢pasbl A (cos A) 0x0017 + cmeLeHve T
KoacpdpmumeHT mowHocTu hasel B (cos B) 0x0018 + cmeleHve T
KoadpdpuumeHT mowHocTu ¢pasbl C (cos C) 0x0019 + cmelexve T
KoachpmumeHT MoLwHOCTH (hasbl TpexdasHoM CMCTEMBI (COS) 0x001A + cmelyexve TU
Yacrtora (f) 0x001B + cmelleHne TU
CpenHee 3HaveHune hasHblx HanpsbkeHun (Ud.cp) 0x001C + cmeweHve TA
CpepHee 3HaveHne cunbl hasHbix TOkoB (Icp) 0x001D + cmeweHve TN
CpepHee 3HayeHne MexaydasHbix HanpsbkeHni (Ucp) 0x001E + cmelyexve TU
BHyTpeHHss Temnepartypa (Tin) 0x001F + cmeLyeHve T
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Mpogomkexune Tabnnupi B.1
Wwsi perucTpa Appec

CoctosiHne guckpetHoro curHana Ne 1 (coctosHue pene Net unm TC Net) * 0x0100 + cmewwexne TC
CocrosiHne guckpetHoro curHana Ne 2 (coctosHue pene No2 unu TC Ne2) * 0x0101 + cmeleHue TC
CocrosiHne guckpetHoro curHana Ne 3 (coctosHue pene Ne3 mnm TC Ne3) * 0x0102 + cmeleHune TC
CocrosiHne guckpetHoro curHana Ne 4 (coctosHue pene Nod unu TC No4) * 0x0103 + cmelenue TC
CoctosiHne guckpetHoro curHana Ne 5 (coctosHue pene Ne5 unu TC Neb) * 0x0104 + cmeleHue TC

( )

( )

( )

CocrosiHne guckpetHoro curHana Ne 6 (coctosHue pene Ne6 unm TC Ne6) * 0x0105 + cmelenue TC
CocrosiHne guckpetHoro curHana Ne 7 (coctosHue pene No7 unu TC Ne7) * 0x0106 + cmeleHune TC
CocrosiHne guckpetHoro curHana Ne 8 (coctosHue pene Ne8 unu TC Ne8) * 0x0107 + cmelenune TC
CocrtosiHne guckpetHoro curHana Ne 9 (coctosHue pene Ne9 unu TC Ne9) * 0x0108 + cmelwexne TC
* [puMeyaHmne: Ha3HayeHne OUCKPETHbLIX CUTHArOoB ONpeaenseTcs annapaTHoM KOHQUrypaumen yCcTpoincTaa.
[MpuopunTeT B ONpeaeneHn HoMmepa y pene. Hanpumep: yCTpOCTBO COAEPXKMUT 3 pene n 6 AUCKPETHbIX BXOAOB.
[AunckpeTtHble curHarbl NeNe 1-3 310 cocTosHue pene, AuckpeTHble curHasbl NeNe 4-9 310 CocTosiHUE AUCKPETHBIX
BxogoB (TC).

/3mepeHHble napameTpbl, MpeacTaBnsieMble Kak «HOPMarnM30BaHHOE 3HAYEHWE» UMEKT HOMUHANbHOE
3HayeHne 5000 eanHWL KpOMe 4acToTbl, AN KOTOPOM HOMUHanbHOe 3HaveHue pasHO 50000 eguHwu, yTO
cootsetcTyeT 50.0 'l M napameTpoB COS Ans KOTOPbIX HOMUHaNbHOE 3HayveHue pasHo 1000. MapameTpbl MoryT
n3meHsaTbCs B AnanasoHe 0-8000 eamHuy ans ogHononspHelx napametpos, £8000 eguuuy ans napameTpoB
UMetLLMX 3HaK (Kpome cos), aAns vyacToTbl oT 44800 go 65200 egunHu, ANs napaMeTpoB COS Anana3oH BO3MOXHbIX
3HaveHnn £1000, 4TO COOTBETCTBYET 3HAYEHMIO COS 1.
Mpu pacnpeaenexnn no rpynnam 1 1 2 HoMepa napameTpoB ONPeAensoTea Kak agpeca u3 Tabnuubl B.1.
UTo6bl coobwuTb nprubopy 06 OkOHYaHMKM CriKcka napameTpoB Ans rpynn 1 u (unun) 2, cneayeT B KOHUE Crncka
3anucatb kog OxO0FF. AnepTypbl W YyBCTBUTEMBHOCTb MNpeACTaBnAaoT cobo uLenoe 6e33HakoBOe YMCIIO
BbIpaXaloLLEE NPOLEHTbI OT HOMMHAMNBHOTO 3HA4YEHUSt YMHOXEHHBI Ha 100. Hanpumep: ecnn Heobxoanmo 3agaThb
3HaveHne 1.07% B npubop creayet 3anucatb 107. Mo ymonyaHuo anepTypbl U YyBCTBUTENBHOCTb MO BCEM
napameTpam pasHbl 0. MapameTp - «4yBCTBUTENBHOCTb YaCTOTbI» HE MPUMEHSIETCS.
AsmMepeHHble napameTpbl, NpeAcTaBnseMble Kak «KOpPOTKWA popmaT C nnasatoleit 3ansaTon» UMerT
3HaYeHusi, COOTBETCTBYIOLLME BXOAHBIM (PU3NYECKUM BENNYMHAM C Y4ETOM KOIPPULMEHTOB TpaHchopmaLmm
NEPBUYHBIX N3MEPUTENbHBIX LENen.
Komanab! ynpaenenus ASDU 45 1 46 B kayeCTBe afpecoB pene UCMOmnb3yoT CReayoLLme 3Ha4eHNs:
Pene Ne1 - 0x0150 + cmelleHme TY;
Pene Ne2 - 0x0151 + cmeLleHune TY;
Pene Ne3 - 0x0152 + cmelleHue TY;
Pene No4 - 0x0153 + cmeLleHue TY;
Pene No5 - 0x0154 + cmelleHue TY;
Pene N6 - 0x0155 + cmeLleHune TY;
Pene Ne7 - 0x0156 + cmeLleHue TY;
Pene Ne8 - 0x0157 + cmeLleHune TY;
Pene N29 - 0x0158 + cmelleHune TY.
[1nst AMCTaHLMOHHOTO yrpaBneHus pene HeobXxoaMMO HaCTPOUTL ero Ha paboTy ¢ npsiMbiM cpabaTbiBaHNeM
ot TY (MapameTpsbl pene).
Mpu ynpaBneHun BCTpOeHHbIMU pene npu nomowm ASDU 45 u 46 cnegyeT yyecTb 3HaYeHWe nons
ykasatensi komaHabl QOC:
0 ANUTENBHOCTL cpabaTbiBaHMs, Kak 3anporpaMmmpoBaHo Ans npotokona ModBus
(MapameTpbl pene);

1 AnMTENbHOCTL CpabaTbiBaHMs, kak onpeaeneHo ans npotokona 101 (kopoTkoe)
(MapameTpsbl pene ans npotokona 101);

2 AnMTENbHOCTL CpabaTbiBaHus, kak onpeaeneHo ans npotokona 101 (annHHoe)
(Mapametpbl pene ans npotokona 101);

3 BCEraga CTaTuyHo.
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NPUNOXEHUE I
(cnpaBoYHOE)
Onucanue npotokona oomeHa M3K 60870-5-104

MogkntoyeHne K TepmuHany no npotokony MOK 60870-5-104 BbinonHsieTcs Yepes uHtepdenc Ethernet.

[Ins noAKMioYeHns Mo NPOTOKOMY BedylieMy YCTPOMUCTBY HEOBXOAMMO 3HaTb NapameTpbl TepMmuHana
(Bepgomoro yctponcTaa): IP agpec, Macka ceTu v W3, Homep nopTa B 4aHHOM NpoTOKose onpeaenéH kak 2404
(M3MEHMTb He BO3MOXHO) 1 Ha3HaYaeTCca Ans BCel cucTembl. MapameTpbl BEAOMOrO YCTPOCTBA NO YMOMYAHWIO:

IP: 192.168.1.177;

Mask:  255.255.255.0;

Gate:  192.168.1.1.

OHw moryT 6bITb M3MeHeHbl Nnbo yepes WEB uHtepdeiic, nubo yepes nopt USB npu nomoLm nporpammbl
«Tune_CP9010_IND.exe».

Mpu pabote yepes WEB uHTEpENC HauanbHbIe napameTpbl aBTOpU3aLNN:

Login: admin
Password: admin.

BHMMAHWE!

Mpn n3meHeHun Login n Password n ux ytepe, BOCCTAHOBMEHWE BO3MOXHO TOMbKO Ha MpesnpusiTum
N3roToBMTENE.

Mpu HacTpoiike Yepe3 nopT USB aBTopu3auums He TpebyeTcs.

B npeobpasoBatene yCTaHOBNEHbI CrieAytOLLME 3HAYEHNS NapaMeTPOB NPUKNAAHOTO YPOBHS:

- pexum nepegaun AaHHbIX 1 (NepBbIM NepegaeTcs Mnagwuin 6anr);

- anvHa agpeca ASDU aBa 6anta;

- AnuHa agpeca obbekTa MHdopMmaumy asa 6ainTa;

- ANVHa Nons «nNpuYnHa nepeaayn» asa bainra;

- ASDU:

<1>  OpHoanemeHTHas nHgopmaumus TC ¢ onncaTtenem kavecTsa;

<3> [IByxanemeHTHast uHopmauums TC ¢ onucaTenem Ka4yecTsa;

<9>  3HayeHue n3MepseMOoil BEINYMHbI C OnucaTesieM kKavecTsa, HopMasnn3oBaHHOe 3HaYeHIE;

<11> 3HayeHue n3mMepsemMoit BENMYMHLI C OMUcaTeneM KavyecTsa, MaclLTabupoBaHHOE 3HaYEHME;

<13> 3HauyeHne n3MepsieMon BENWYMHBI C ONMCaTeNeM KavecTBa, KOpPOTKMIA hopMmarT C MmnaBatoLLei
3ansaTon;

<21> 3HayeHue 13mMepseMoit BENMYMHbI, HOPManU3oBaHHOE 3HaYeHue Be3 onucaTens Ka4yecTsa;

<30> OpHoanemeHTHas nHdopmaums TC ¢ onucatenem kayecTsa ¢ MeTkon BpemeHn CP56Bpemsa2a;

<31> [IByxanemeHTHas nHdopmauus TC ¢ onucaTenem kayectsa ¢ MeTkoi BpemeHn CP56Bpems2a;

<34> 3HauyeHue M3MepsieMON BENMYMHBI C OMKUCATENEeM KayecTBa, HOPManM30BaHHOE 3HAYEHME C
meTkoi BpemeHn CP56Bpems2a;

<35> 3HauyeHue M3MEPSIEMON BEMMYMHBLI C ONMCaTENeM KavyecTsa, MacluTabMpOBaHHOE 3HAYEHME C
meTkoi BpemeHn CP56Bpems2a;

<36> 3HayeHue M3MEepPSEMON BENUYMHBI C ONMCaTENeM KavecTBa, KOpOTKWA (hopmMart C nnaBatoLen
3ansToi ¢ MeTkomn BpemeHn CP56Bpems2a;

<45> OpHONO3MLMOHHAs KOMaHAa;

<46> [IByXno3vLMOHHAs KOMaHAa;

<100> Komanza onpoca rpynnbl;

<102> KomaHpaa 4teHus;

<103> KomaHZa CHHXPOHM3ALMM BPEMEHN.

Cnmcok 06bekToB MHGopMaLMM cMOTpeTb no Tabnuue B.1.

KomaHgb! ynpaenenus ASDU 45 u 46 kak gns npotokona MOK 60870-5-101.

[ns ASDU copepxaluymx uHchopmaumio o coctosiHum TC (ato <1>, <3>, <30>, <31>) nmeercsa ovepedp
cobbiTvia, rybuHoi go 16. Ecnn B nay3e mMexay 3anpocamu NpOMCXOAWUT M3MeHeHWe coctosHus TC, To Takue
W3MeHeHus nonagaloT B ovepeab. [pu nepenonHeHnn oyepean U3 Hee yaanseTca camas ctapast MHopmaums.
Ouepenb BepeTcs no kaxgomy TC Hesaeucumo. [locne onycTolweHWs oyepedu, Npu OYepesHOM 3anpoce,
BblgaeTcs nocnegHee coctosHue TC.
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NPUNOXEHUE O
(cnpaBo4HOE)
Onucanue npotokona oomeHa Modbus TCP

MoakntodeHue K TepmuHany no npotokony Modbus TCP BbinonHseTcs yepes uHtepdenc Ethernet.
[ins noakntoYeHns no NPOTOKONY BeAyLleMy YCTPONCTBY HEOOXOANMO 3HATb NapameTpbl TepMUHana
(Bepomoro yctpoiicTsa): IP agpec, macka cet 1 wrno3. Homep nopTta B AaHHOM NPOTOKONE OnpeaenéH kak
502 (M3mMeHUTb HEBO3MOXHO) W HasHayaeTcs AN BCeil cuctembl. [apameTpbl BEAOMOrO YCTPOACTBA MO
YMOMYaHuio:
IP: 192.168.1.177;
Mask: 255.255.255.0;
Gate: 192.168.1.1.
OHn MoryT 6biTb M3MeHeHbl nnbo yepes WEB uHTepdeiic, nmbo yepes nopt USB npu nomoLum
nporpammbl « Tune_CP9010_IND.exe».
Mpu pabote yepe3 WEB nHTEpdenc HauarnbHble napaMeTpbl aBTopU3aLmn:
Login: admin
Password: admin.
BHMMAHWE!
[Mpun n3meHeHun Login n Password n ux ytepe, BOCCTAHOBIIEHNE BO3MOXHO TOMbKO Ha MpeanpusTim
U3roToBuTENeE.
Mpu HacTpoiike Yepe3 nopT USB aBTopu3saums He TpebyeTcs.
Mpubop oteyaeT Ha noboit Unit ID. B oteTe cogepxutcs Unit ID cooTBETCTBYHOWMI 3anpocy.
Peanusauys npoTokona B YCTPOMCTBE NOAAEPKMBAET CreayoLme PyHKLMM NpoToKoNa:
®yHkuma 1 (0x01) — uteHne cocTosHMSA BCTPOEHHbIX pene (0x — 6aHk);
®yHkuna 2 (0x02) — yTeHre COCTOSHNSA OUCKPETHBIX BXOAOB (1x — 6aHk);
OyHkums 3 (0x03) — YTeHMe perncTpoB HaCTPOeK (4x — BaHk);
OyHkuna 4 (0x04) — uTeHne BXOAHbIX perncTpoB (3x — BaHK);
OyHkums 5 (0x05) — ycraHOBKa eanHUYHOrO BCTpoeHHoro pene (0x — B6aHk.

~—_— — — ~—

®yHkuma 1 (0x01).

Mpnbop OTBETUT TOMBKO B TOM Cyyae, ecnu agpec Haxoautcs B AuanasoHe ot 0x0000 go 0x0008,

anvHa > 0 u (agpec + anuHa) < 0x000A. B npoTvBHOM cnyyae npubop BbiZAET UCKNIOYEHME.

®yHkums 2 (0x02).

Mpnbop OTBETUT TOMBKO B TOM Cyyae, ecnu agpec Haxoautcs B AuanasoHe ot 0x0000 go 0x0008,

anvHa > 0 u (agpec + anmHa) < 0x000A. B npoTvBHOM cnyyae npubop BbiZAET UCKNIOYEHME.

®yHkums 3 (0x03).
Mpubop nogaepxusaeTt obnacT agpecos:
0x0150 - obnactb 06wWwMx HacTpoek npubopa (HOMUHAMBHBIE 3HAYEHNS TOKA WU HANPSPKEHWUS NEPBUYHON
N3MepUTENLHON Lienu, napamMeTpbl NopToB 0OMeHa) (AnuHa 23 crnosa);
0x0200 - obnacTb HaCTPOMKM aHANOroBbIX BbIXOAOB, PEne v uHaukatopa (anuHa 112 cnos);
0x0280 - obnactb HaCTPOMKM YYBCTBUTENBHOCTH MHAMKATOPA (4MHa 34 cnosa);
0x0300 - obnacTb HacTpoek npoTokonos MOK 60870-5-101 n MIK 60870-5-104 (anuHa 156 cnos);
0x3000 - obracTb onucbIBatOLLAs annapaTtHble cBoMCTBa Npubopa (anuHa 16 cnos);
0x5000 - HammeHoBaHwe npubopa B koge KOI8-R (gnuHa 8 cnos).
Mogpo6HOCTM MO Kaxaon 13 obnacTei faHHbIX HAXOAATCS B OCHOBHOM ONUCaHUM (OnucaHue NpoTokona
HaxoauTcs B npunoxeHun A, nuct 11).
Mpnbop OTBETUT TONBKO B TOM Crly4ae, ECAM agpec 3anpoca 1 ero AnuHa nonagatoT B O4HY 13 ONUCaHHbIX
obnacreit. B npotuBHOM crnyyae npubop BblAAET UCKNHOYEHHE.

®yHkuus 4 (0x04).
Mpnbop nopaepxusaeT 06nacTv agpecos:
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0x0100 - n3mMepeHHbIE 3HAYEHMS B HOPMUPOBAHHBIX EAMHULAX U TeKyLLEee COCTOsIHME npubopa (AnuHa
37 cnos). U3 aToi obnactv AaHHble nepeaatotcs 6e3 cxatusi, B OTINYMM OT peanusauumn ans
nHTepdoerica RS-485. ®opmat AaHHbIX int, KpOMe 4acTOTbl, AN KOTOPOW (hopMaT AaHHbIX
unsigned int;

0x0200 - M3MEpEeHHble 3HAYEHMSI C YY4ETOM HOMUHAIbHbIX 3HAYEHW NEPBUYHLIX M3MEPUTENbHbIX
Luenen (gnvHa 64 cnosa). ®opmat aanHbIx float. Mpubop Tpebyer, Ytobel 3anpoc 6bin Bcerga
C YeTHOro ajpeca 1 YeTHOro KOMNYeCTBa 3anpallMBaeMbIX CroB, B MPOTUBHOM cnyyae Byget
BblJAHO UCKIOYEHMe.

MogpobHOCTH NO Kaxao 3 obnacteit AaHHbIX HAXOAATCA B OCHOBHOM OMUCaHMMU.

®yHkuma 5 (0x05).

[ins AUCTaHLMOHHOTO YNpaBMeHNs BCTPOEHHBIMI PeNe OHWU AOIKHbI BbITb HACTPOEHbI Ha paboty ¢ TY.
OTO MOXHO cfenatb, ucnonbays nporpammy «Tune_CP9010_IND.exe». Ecnmn pene, kK KoTopomy npoucxoaut
obpalLleHme, He HacTpPoeHO Ha paboTy ¢ TY, 6yAeT BblAaHO UCKNOYEHME.

UcknioyeHus.

[NopaepKnMBaeMble TUMbl UCKITHOYEHWI:
01 - «<He nopnepxviBaemas yHKLMS;
02 - «HenpaBunbHbIN agpec faHHbIXY;
03 - «HeBepHble AaHHbIEY.
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NPUNOXEHUE E
(cnpaBoyHoE)
YnpaBeneHue nokasbiBatowwmm yctpouctaom (MY)

Ha nuuyeson nanenu LI9010Y umeetcs Tpu kHonku: «By, «Ctpenka Bneso» («—), «Ctpenka Bnpaso» (—).

Mpw BkNOYeHUM npubopa npoxoaut TecT MY, npoberaHne cumeorna «8.» cnpasa HaneBo OAHOBPEMEHHO B
Tpex otcyeTHbix yctpomnctBax (OY), nocne 4ero Ha Tpex OY oT0oOpaxalTCs 3HAYEHUs 3anpalinBaeMblX
notpeburenem napameTpoB (PEXUM «HaYanbHbIA SKPaH»).

B pexume «HavanbHbIN 3KpaH» Npu NoCnefoBaTeNbHOM HaxaTuu Ha KHOMKY «By» NpoucxoanT UMKINYecKuii
nepebop oTobpaxaeMbix NapamMeTpoB B CReAYOLLEM NOPSAKE (ECAM MHOE HEe YKa3aHO Npu 3akase):

ANS YETbIPEXNPOBOLHON CXeMbl MOAKMIOYEHUS:

1A, 1B, IC;

UAB, UBC, UCA;

UA, Us, Uc;

P,Q,S;

TgH., Cos o, f;

PA, PB, PC;

QA, @B, QC;

SA, SB, SC;

COS @A, COS PB, €OS OC;

Bpems no BCTPOEHHbIM Yacam (Mpu UX Hann4mm)

[nckpeTHble BXxoAbl M pesie (Mpu UX Hanu4mm)

HavanbHbIn 3kpaH 1 aanee no KonbLly.

[NS TPEXNPOBOAHOM CXEMbI NOAKMIOYEHMS:

IA, nycTo, IC;

UAB, UBC, UCA;

P,Q,S;

TeH., Cos o, f;

Bpems no BCTPOEHHbIM Yacam (Mpu UX Hann4mm)

[nckpeTHble BXoAbl M pene (Mpu UX Hann4mm)

HavanbHbIn 3kpaH 1 aanee no KonbLly.

TBH. — NOKa3aH1s BCTPOEHHOO U3MEPUTENS TeMnepaTypbl.

Mo yMONYaHMio — HavanbHbIN AKpaH 3TO NepBast CTPOKa COOTBETCTBYIOLLErO CrMCKa 0TOBPaXKEHNS.

[laHHble nocnegoBaTenbHOCTY 0TOOPaXeHNs MOXHO M3MEHUTb N0 TPEOOBaHMIO 3aKkasuuka.

Ecnu B TeueHne 4 — 5 ¢ He HaxMmaTb Ha KHOMKY «By», npoucxoaut nepeknoyderne MY B pexum «HavanbHbIN
3KpaH».

Ecrm MY, npu oToGpaxeHn U3MEPEHHbIX NapamMeTpoB, HE HAXOQMTCS B PEXUME «HaYarlbHbIA 3KpaHy,
Ha)xaTue Ha KHOMKM CO CTperkamu npou3BOAWUT PUKCUPOBaHWE TEKYLLMX napameTpoB oTobpaxeHns Ha OY go
nocneayoLWero HaxaTtus Ha kHonky «B». Ecnn npu aTom HaxaTb KHOMKY «By» 1 yaepxuaTth Gonee 2 cekyHg, TO
NpnbOp 3aNOMHMT TEKYLLWIA 3KPaH Kak HavanbHbIi. OTO AercTBMe ByaeT ConpoBOXAATHCA NOAMUTMBAHMEM BCEX
WHANKaTOPOB.

Ecnu MY HaxoguTcs B PEeXMME «HaYanbHbIA 3KPaH», HaaTue Ha KHOMKM CO CTpernkamu MpuBOAWT K
CneaytoLLmM pesynbTatam:

KopoTkoe HaxaTue (80 2 ¢) Ha KHOMKY «<«—» nepeBoauT npnubop B pexxum oTobpaxeHnst napameTpoB NOpPTOB
RS-485;

KopoTkoe HaxaTue Ha KHOMKY «—» NepeBoauT Npubop B pexum oTobpaxeHWs napameTpoB NepBUYHbIX
N3MepUTENbHbIX Lieneit;

[inuHHOoe HaxaTtue (bonee 2 C) Ha KHOMKY «<«—» NepeBoauT Npubop B pexum 0ToOpaxeHns napameTpoB
WHAMKaLMK.

B pexume oTobpaxeHns napamMmeTpoB NopTa NpK HaxaTun KHOMKN «<—» LIMKIMYECKNA NOPSAOK NapaMeTpoB
cnegyoLwmm:

ckopocTb 0bMeHa 415 nepsoro nopta (1.2, 2.4, 4.8, 9.6, 19.2, 28.8, 38.4, 57.6, 115.2 kbop);

Koz KOHTpOns YeTHoCTH (0 — 6€3 KOHTPONS YETHOCTH, 1 — KOHTPOIb HEYETHOCTM, 2 — KOHTPOITb YETHOCTH);
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ceTeBOM HoMep Ans nepsoro nopta (1...255);

kog npoTokona obmeHa ans nepsoro nopta (0 — MODBUS, 1 — «3Hepro-Coto3», 2 — peseps, 3 — pe3eps,
4 — M3K 60870-5-101);

ckopocTb 06MeHa Ans BTOpOro nopTa (kak Ans nepeoro nopTa);

KOHTPOMb YETHOCTM (KaK Ans NepBoro nopra);

CeTeBOM HOMep ANs BTOPOro nopTa (kak Ans nepeoro nopta);

koZ NpoTokona obmeHa Ans BTOPOro nopTa (kak A4ns nepeoro nopra).

[Ins BbIX0Aa M3 3TOTO peXxima criegyeT HaxaTb KHOMKY «By unu He TporaTb npubop B TeveHne 4 — 5 c.

B pexuve otobpaxeHns nmapameTpoB MEPBUYHBLIX M3MEPUTENbHBIX LEMEN NPU HaXaTUM KHOMKA «—»
LMKIIMYECKII NOPALOK NapaMeTpoB CrieayoLniA:

HOMMHarbHbIN TOK B NEPBUYHON Lienw;

HOMMHamNbHOE HanpPsKEHWe B NEPBUYHON LiENK;

HOMMHarbHAas MOLHOCTb B NEPBUYHON LIENW (PacCYUTaHHOE 3HAYEHNe);

cxema MoAKIoYEHNS (TPEXNPOBOAHAS UM YETLIPEXMPOBOAHAS).

B pexume oTobpaxeHns napaMeTpoB MHAUKALMN LIMKIIMYECKUIA NOPSAOK NapamMeTpoB CrieayHoLLmii:

Bpems usmepeHusi (1, 2, 3, 4) c;

kog spkocTh (0 — MMHUManbHas, 3 — MakcuMarnbHas).

Mpn HeOBXOAMMOCTU U3MEHUTL KaKOM-NMBO W3 NepeyncrieHHbIX napameTpoB HEOBXo4MMO BO BPEMS €10
OTOBpaxeHUst OCYLLECTBUTb ASIMHHOE HaxaTne Ha KHOMKy «B». YCTPONCTBO nepenaeT B pexum peaakTUpoBaHNs
Tekywero napameTpa. Mpu atom Ha OY ByaeT MuraTh aNEMEHT UHAMKALW, B KOTOPbIA BHOCUTCS N3MEHEHME. ITO
MOXeT ObITb Undopa, NO3NLMS AECATUYHOM TOUKW UK MacLLTabHbIN KO3MULMEHT, B 3aBUCMMOCTH OT BblBpaHHOro
napameTpa unm no3vumun peaakTMpoBaHus.

ObwmMm [ns pexuma pedakTUpOBaHUS SABNSETCA Credylollee: W3MEHEHWe 3HavyeHus B No3vuuu
pefakTMpPOBaHWS NPOU3BOAMTCS KHOMKaMM CO CTPenKamm, U3MEHEHWE NO3WLMM peaakTMPOBaHUS MPOUCXOANT Mpu
KOPOTKOM HaXaTun Ha KHOMKY «B», COXpaHeHWe M3MEHEHN OCYLLECTBNAETCA AIMHHBIM HaXaTheM Ha KHOMKY «By.
Ecnv HeobX0aMMO 0TKa3aTbCs OT BHECEHHBIX U3MEHEHUI, CNeayeT NPekpaTUTb HaXMMaTb Ha Kakue-nnbo KHOMKM
B TeyeHue 4-5 cekyHa. YCTPOWCTBO BEPHETCS B PEXMM NPOCMOTPA, MpU 3TOM BHECEHHbIE M3MEHEHWs ByayT
yTepsiHbl.

[Ins napaMeTpoB «HOMUHATbHBI TOK» Y KHOMUHANBHOE HaNPSKEHUE» UMEETCS BOSMOXHOCTb U3MEHUTb He
TONbKO YMCNEHHOE 3HayeHne, HO U MacwTabHbl koadpduumeHT (V umm kV, A unn kA), a Takke nonoxexue
[ECATUYHON TOYKW. B pexume peaakTMpoBaHus COOTBETCTBYIOLLENO NapamMeTpa crefyeT HECKOSIbKO pa3 KOPOTKO
HaXMMaTb Ha KHOMKy «B» noka He Ha4yHeT MuraTb 3HaK «-», 3aTeM KHOMKaMW CO CTPenkamu BKMOYUTb Wi
OTKMIOYNTb MacLuTab (MHAMKATOp «K» CBETUTCS UMK HET, COOTBETCTBEHHO).

Ecnu napameTp He npepgnonaraeT nopaspsaHOro W3MeHeHust (CKopocTb 0BMeHa, SPKOCTb MHAMKaTopa,
BpeMSs U3MepPeHNs, Kof NpoToKona obMeHa, Cxema NOAKMYEHNS), TO KOPOTKOE HaxaThe Ha KHOMKY «B» ans Takux
napameTpOB He NPUBEAET HN K KaKUM AENCTBUSAM.

MapameTp «HOMWHaNbHAs MOLLHOCTbY He pefakTUPYeTCs, Tak Kak OH BbIYUCISETCH UCXOASA W3 TEKYLLWX
3HaYEHUIN TOKA W HaNpSHKEHMS.

Mpn oTOBpaxeHuM Ha WHOMKATOpe BPEMEHU MMEETCS BO3MOXHOCTb KOHTPONMPOBATb aKTWBHOCTb MO
nocnepoBatenbHbiM noptam RS-485. Ha HuXHEM 3HAKOCMHTE3MPYIOLLEM MHOMKATOPE MMEKTCS 4 cerMeHTa
OTBevarLLme 3a 0TobpaxeHne akTUBHOCTM MO NOpTaM:

OtBer no nopty 1
3anpoc no nopty 1
OtBet no nopty 2
3anpoc  no nopry 2

BcnbixvBaHWe TOro Ui MHOrO MHAMKATOPa FOBOPUT O (DaKTe COOTBETCTBYIOLLIETO COBLITUS, @ HE Ero MOMEHTE.
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Buabl nHOukaTopa B 3aBUCKMOCTM OT pexumMa 0TobpaxeHusi napameTpoB.
Pexum «HauanbHbI 3kpaH» 1 NPOCMOTP Cncka 0TOBpaXeHus:

3HaK u Kon .
MacwTabHbIn
0603HayeHne | 3HauyeHve BbIOpaHHOro NnapameTpa oTobpaxaemoro
koadpuumneHT
(asbl napametpa
MepBas | «Ax», «B»,«C» | OT 0.000 go 9999. LU P, Q, S, F, | «k»,
CTpOKa | «--» B 3aBucMMOCTH OT HOMUHAIBLHOTO 3Ha4YeHus | T, D, cos «M»
Btopas | «A», «B», C» | O10.000 go 9999. LU P, QS,F,| «k»,
CTpOKa | «--» B 3aBu1cMMOCTH OT HOMUHAIBbHOTO 3Ha4yeHus | T, D, cos «M»
Tpetbst | «Ay, «By», C» | O10.000 go 9999. I, U P, Q, S, F, | «»,
CTpoKa | «--» B 3aBMCUMOCTM OT HOMMHANbHOro 3HaveHuss | T, D, cos «M»
[MapameTp cOS CONPOBOXAAETCH CUMBOSIOM: 00000
00000
o) JoX J¢
ool JoJo
COeOO
eJOl00)0
00000

| n3mMepeHHbIN TOK, hasa OTMeYeHa COOTBETCTBYHOLLMM UHAMKATOPOM, AN CPEHEro Toka BCe MHAMKATOPb
ta3bl He cBETATCA, ANs lo — BCe MHAMKATOPbI ha3bl He CBETATCA 1 0TOOpaxaeTcst CUMBON «loy;

U N3MEPEHHOE HampskeHWe, pasa OTMeYeHa COOTBETCTBYHOLIMM WHAMKATOPOM, AN CPeaHero
NIMHEHOTO HanpsxeHUs 0TobpaxaloTcs cpady Bce MHAMKATOPLI (hasbl, 415 CpeaHero ha3Horo HanpsKeHus BCe
WHaMKaTopbl a3kl He ceTaTes, Ansg Uy — Bce MHAMKATOPbI (hasbl He CBETATCS U oTobpaxaeTcs cumaon «Uoy;

Pu3amepeHHast akTMBHast MOLLHOCTb, Npu 0TOBpaxeHUn asHbIX MOLLYHOCTEN CBETUTCA COOTBETCTBYHOLLNN
WHAMKATOP, NpK 0TOOPAXEHUN aKTUBHOM MOLLHOCTY TPEXda3Ho! CUCTEMbI BCE MHAMKATOPbI (ha3bl HE CBETSTCS;

Q N3MEPEHHast peakTWBHas MOLWHOCTb, MHAMKATOPbl (ha3bl PaboTalT aHaNOrMYyHO C aKTWBHOM
MOLLHOCTbIO;

SuamepeHHas nomnHas MOLLHOCTb, MHAMKATOPbI a3kl paboTaloT aHaNoryHO C aKTUBHOM MOLLHOCTbHO;

Fu3amepeHHas yacTora;

Tun3MepeHHas TemnepaTtypa BHYTPU YCTPOMCTBA, oTobpaxaeTtcs B °C;

D oTOBpaxeHne COCTOSHUA AWUCKPETHbIX BXOZOB W pene. Mpu oToBpaxeHun COCTOSHUSA pene B
nepBon MO3NUMK «3HaveHus oTobpaxaemoro napametpa» csetutca cumeon «O» (Output — BbIxog), nmpw
0TOBpaXEHUN COCTOSHMS ANCKPETHBIX BXOAOB — cuMBON «I» (Input — Bxog).

Mpu oTobpaxeHUM BpeMeHU «KoA oOTobpaxaeMoro napameTpa» OTcyTcTBYyeT. Ha BepxHem OY
oTobpaxaeTcs, noovepeaHo, YMCIO Mecsala U HoMep mecsaua, unu rog. Ha cpegHem OY — yachkl 1 MUHYTBI, Ha
HWXKHEM — CEKYHAbI.

MacwutabHbIn K03(hULMEHT 0TOBpaXaeTCs B BUAE CBETALLMXCA CUMBOMOB «K» Uin «My, 4To 0603HavaeT
NPUCTaBKy «kuno» unu «Mera» COOTBETCTBEHHO, €CMN MACLUTabHbIN KOIPEULMEHT He TpebyeTcs, TO HU OAMH 13
CUMBOJIOB HE CBETUTCS.

B cnyyae ecnu 3HayeHne napameTpa npeBbiaeT BO3MOXHOE oToBpaxaemoe 3HaveHue (Yncno Gonblue
YeTbIpex 4eBATOK, Be3 yyeTa NonoXeHNs 3angToi) Ha COOTBETCTBYIOLLEM UHAMKATOpE 0TOOpaXaeTcs 3Hak Yucna
1 cumeon «[», 4to 0603HaYaEeT «neperpyskan.

Pexum oTobpaxeHus napameTpos noptoB RS-485:

Ha BepxHem QY cumeon «[» 1 HoMep nopTa;

Ha cpegHem OY noouvepefHo: CkopocTb 0BMeHa, KOA KOHTPOMS YETHOCTW, HAaYMHAIOLMICS C CUMBOSIOB
«PAr», ceTeBoil HOMep, HauMHaLMACS C cumBona «Hy, kog NPOTOKOMNA, HAYMHAKOLLMIACS C CMMBONA «Py;

Hwknuin OY He ceeTuTcS.

Pexum oTobpaxeHns napameTpoB NEPBUYHBIX M3MEPUTENbBHBIX LENeit:

Ha BepxHem QY cumson «Hy;

Ha cpeatem OY noouyepeaHo:

HOMWHaSbHbIN TOK NEPBUYHOM Lienk ¢ KOAoM 0TobpaxaeMoro napameTpa «|» v BbibpaHHbIM MacLUTabHbIM
KoaphuLMEHTOM,
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HOMMHarNbHOEe NMHENHOE HanpPsKEHWe NEPBWUYHOM LEenW C KoaoM oTobpaxaemoro napametpa «U» w

BbIOPaHHbIM MacLLTabHbIM KO3 DULMEHTOM,

paccynTaHHOe HOMWHAINbHOE 3Ha4YeHne MOLHOCTU C KOAOM 0To6pa>|<aeM0ro napameTpa «P» n

NONYYMBLUMMCS MacLUTabHbIM KO3PPULMEHTOM,

CXema MoAaKMoYeHUs ¢ Kogom oTobpaxaemoro napametpa «[1y;
HuxHuin OY He cBeTuTCS.

Pexum oToBpaxeHns napaMeTpoB MHANKALNM:

Ha BepxHem QY cumsonbl «Indy;
Ha cpegHem OY nooyepefHo, BpeMsi WM3MEPEHWSt HauuHatolleecs C cumBona «by, kog spkocTy

HaYMHAIOLLMIACS C CUMBOJIOB «000Y, KoL 0TobpaxaeMoro napameTpa An1s 000ux Cy4aeB — CUMBOI «?7»;

HuxHuin OY He cBeTuTCS.
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MPUNOXEHUE X
(cnpaBoyHoE)
CxeMbl aneKkTpu4ecKkme NoaKNYeHn

Bxon 1 Bxon U [TuraHue
1 2 3 4 5 6 7 8 9 10| (11|12
* * *

la Ib Ic Ua Ub Uc N
q)yHKl[HOHaJIbeIE BJI0KH

1 B 4715116 7118119
AHaJ‘lDl"OBble BbIX0/Ibl Pene JHCKp. BXOZbI

R
ST

G A B G

27

Ethernet

MpumeyaHms:

1. B ckobkax ykasaHa nofisipHOCTb NOAKMKYEHNUS NPY M3MEPEHWUN MOLLHOCTH.

2. Hanuune aHanoroBbIx BbIXO4OB M UX KONUYECTBO OnpeaenseTcs notpeburenem.

3. AHanoroBble BbIxofbl 4-6 NOAKMNYAKTCA K KOHTaKTaM 26-31 aHanornyHo ToMy, Kak aHanorosble BbIXOAb!
1 - 3 noakntoyatoTea K koHTaktam 20-25.

4. Ha cB060AHbIE OT aHaroroBbIX BbIXOLOB KOHTAKTbI NOAKMKYAOTCS (Npu 3akase noTpebutenem)
3, 6 unn 9 pene (K1-K3 k koHTakTam 21-24, K4-K6 k koHTaktam 27-30, K7-K9 k koHTakTam 32-35).

5. Ha cBo60AHbIE OT aHarnoroBbIX BbIXOA0B M OT pene KOHTaKTbl NOAKIHYaTCS (Npu 3akase noTpebutenem)
3, 6 unn 9 anckpeTHbix BxogoB (O1-03 k koHTakTam 21-24, [14-116 k koHTaktam 27-30, A7-A9 k koHTakTam 32-35).

6. K koHTakTam 1-12 nogknioyatbCst MeaHbIMU npoBogamu ceveHrem ot 0,5 go 2,5 mm2 (Heobxoaumo
MCNOMb30BaTb OBXUMHYIO MUNb3y ANMHON 12 MM).

7. K koHTakTam 13-35 nogkntoyatscs MegHbIMU npoBogamm ceveHnem ot 0,5 go 1,5 Mm2.

8. Mpu pabote LI9010Y B 0gHO(A3HOM pexumMe UCTONb3YHTCS TOK U HanpsikeHne dasbl A (KOHTakTbl 1, 2,
7,10).

9. [Ins nepeknoyeHns Mexay TPexnpoBOAHON U YeTbIPEXNPOBOAHON CXeMaMM NOLKITHYEHNS UCMONb3YHTCS
nopt RS-485 mnu nopt USB.
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NMPUNOXEHWE U
(cnpaBoYHOE)

FabapuUTHble U YCTAaHOBOYHbIE pa3mepbl
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NPUNOXEHUE K
(cnpaBoyHOe)
YcnoBHoe 0603Ha4eHne npubopa npu 3akase

uootoly] [ L]
MutaHue npubopa:

1— 220AC%

2 — 220AC/DC,

3 — 24DC;

4 — OT N3MEPUTENBLHOIM LEenu {AManasoH BXOQHOIO CUMIrHana no HanpskeHWo B TaKOM
cny4Yae MOXeT 6bITb ToNbKo oT 80 %-UHom 00 120 % UHom, HanpuMep: 80-120 V);
H—yKa3zblBaeTca nocne kona',

*BOIMOMHO MCMOMHEHWE Ha NIBOM HoMKMHAN oT 100 00 240 V, B TaKOM CNy4ae HOMM-
Ha/lbHOE 3Ha4YeHKWe (B BO/5Tax) M PO TOKA yKa3biBASTCA Noche Koaa, HanpuMep: 230AC.

BxoOHOM CMIHan, TMHEMHOe HanpAXeHWe NepeMeHHOoro TOKa:

1 — UHom =100V (AManasoH naMepeHuin: 0-120V);

2 — UHom =220V (AmanasoH naMepeHuin: 0-264 V),

3 — UHomM =380V (oManasoH namMepeHuit: 0-456 V),

4 — UHom =100V (gmnana3oH mamepeHnit: 80-120V, nuTaHme oT M3aMm. uenm);

H — HOMWHaNbHOE 3HaYeHKe UK AManascH YKasblBaeTcANocne koga™

*AMANas0H BXOAHOMO CHIHANA MO HAMPAXEHWIO MOXKET BbITh!

* 0T O %-UHOM 00 120 %-UHOM, NPK MUTaHKIK OT BHELWHero MCTOMHKMKE, B TaKOM Ciiydae,
YKA3bIBAETCH HOMMWHANLHOE 3HAUSHME BXOOHOMO CUrHaNa (BO3MOMKHO Nboe 3HaueH e
UHomM oT50 0o 457V, war1V),Hanpumep: 230V, 400V,

* oT 80 %-UHom go 120 %-UHom, Npn NUTaHMK OT M3MEPKWTENLHOW LEenu, B TAKOM ciyyae,
¥Ka3bIBAETCA OManas’oH WM3MEepPEeHWM BXOOHOIMG CWrHana (Bo3MOXHO MoBoe 3HadeHuWe
UHoM o150 00400V, warlV), Hanpumep:176-264 V, 320-480V.

BxopHom curHan, cuna nepeMeHHoOroToKa:

1 — IHOM=05A (ananasoH usmepeHuit: 0-0,5 A);
2 — IHoM=10A {(aranasoH nsMepeHnia: 0-1,0A);
3 — IHOM=25A (OmanasoH uamepeHuia: 0-2,5 A);

4 — IHoM =50 A (nmnanasoH uamepeHuia: 0-50 A);

H — HOMKMHAaNbHOE 3Ha4YeHWe YKa3blBaeTeA Nocne Koaa™

*BO3MOMHO M0Goe 3HaYeHme IHoM o7 0,05 8010,00 (war 0,05 A), Hanpumep: 3 A, 7,5 A
Kopnyc npuéopa:

¥ —120%120%148 mm.

Mpwu 3akase L19010Y Heobxoammo ykasartb:

- oTObpaxaeMble NapamMeTpbl ANs KaKA0ro 0TCYETHOrO yCTponcTBa (B AanbHenwem OY), LBET CBEYEHMS
BepXHero, cpeaHero u HmkHero OY (K — kpacHbli, 3 — 3eneHblid, X — xenTbli);

- MPW HanNW4YMK aHanoroBbIX BbIXOAOB — 0OO3HAYeHWe napameTpa W Anana3oH U3MEHEHMS BbIXOLHOMO
CUrHana nocnefoBaTenbHO Ans KaXaoro aHanoroBoro BbIXo4a;

- MPU HaNUYMK BCTPOEHHbIX perie — WX KONNYeCTBO;

- NIPY HamNMYNN SUCKPETHBIX BXOJOB — WX KOMUYECTBO;

- Hannune Ethernet, USB, RTC — npu HeobxoaumocTy;

- KO3(hPULMEHTBI TpaHcdopMaLy NEPBUYHBIX Liener — npu Heo6XoaUMOCTH.

Mpumep kopa ycnoBHOro ob6o3HauveHus npeobpasoBatens mameputenbHoro L9010Y, mmetowero
cneaytoLLve XxapaKTepucTukn:

- AnanasoH npeobpa3sosaHus nepemeHHoro Toka 0-5 A v HanpspkeHns 0-120 V;

- NIUTaH1E OT BHELLHEro UCTOYHMKA HaNPSHKEHWUS MOCTOSAHHOTO WY nepeMeHHoro Toka 220 V;

- MHAMKauws: Ha BepxHeM OY — Tok pasbl C (IC), 3eneHbIn LBET cBeveHUs:; Ha cpegHem OY — HanpshkeHue
tasbl B (UB), kpacHbIN LBET cBeYeHUST; Ha HIKHEM OY — peakTuBHast MOLHOCTb (Q), KENTbIN LBET CBEYEHNS;

- TPW aHanoroBbIX BbIXOAA, COOTBETCTBYHOLMMM TOKY (hasbl A (IA) ¢ AManasoHOM W3MEHEHWS BbIXOLHOTO
curdana 0-5 mA, aktuHOM MowHoCTK (P) C AnanasoHOM M3MEHEHWS BbIXOAHOTO curHana +5 mA, vactote
nepemeHHoro Toka (F) ¢ AnanasoHoM M3MEHEHNS BbIXOAHOTO curHana 0-5 mA;

- TpW BCTPOEHHbIX pene (3BP);

- Tpu anckpeTHbIx Bxoga (34B);

- K03chpurumeHTsl TpaHcdopmauum Krt = 600/5, Kth = 10000/100:

L19010Y 412, IC 3, UB K, Q X, IA 0-5 MA, P £5 MA, F 0-5 mA, 3 BP, 3 [1B, 600/5, 10000/100.

Mpumep kopa ycnoBHoro o6o3HayeHms npeobpasosatens nameputenbHoro L|9010Y copepxalyero,
kpome Toro, Ethernet, USB 1 yackl peanbHOro BpemeHu:

19010y 412, IC 3, UBK, Q X, IA0-5MA, P £5 MA, F 0-5 mA, 3 BP, 3 [1B, Ethernet, USB, RTC, 600/5,
10000/100.

Jluem
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