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NPEOBPA3OBATEJIN UBMEPUTEJIbHbIE
LMDPOBbIE MHOI O®YHKLIMOHAIBbHbIE LM 9010

PYKOBO/JCTBO MO 3KCMNYATALMUN

YUMA.411600.042 P3




HacTosiee pykoBOACTBO NO  3KCMAyaTauuy NpegHa3Ha4YeHO [Ans  O3HAKOMMEeHWs paboTHMKOB
aKCnnyaTaumm C TEXHWYECKUMU XapaKTEepUCTUKaMW, MPUHUMNOM paboTbl, YCTPOMCTBOM M 0BCMyXMBAHMEM
npeobpasoBaTtenemn U3MepuTeNbHbIX LMPPOBLIX MHOrOMYHKUMOHanbHbIX LM 9010 (B aanbHeiwem — npubop).

1 OMUCAHWVE N PABOTA

1.1 HasHaveHure

1.1.1 Tpunbopbl npeaHasHayveHHble Ans npeobpa3oBaHMs NapameTpoB OAHOMA3HBIX M TpexdasHbIX
TPEXNPOBOAHBIX W YETbIPEXNPOBOAHbLIX SMEKTPUYECKUX Lienen nepeMeHHoro Toka yactoton 50 'y B Lmdposoi
kog 1 nepegauu ero no Asym noptam RS-485. Mogndmkauus LM 9010Y npegHasHaveHa gns npeobpasoBaHus
napameTpoB OAHOGA3HbIX U Tpex(asHbiX TPEXMPOBOAHbLIX W YETbIPEXNPOBOAHbLIX 3SMEKTPUYECKUX Lienen
nepemMeHHoro Toka Yactoton 50 My B LMdpoBON Kog 1 nepedayn ero no Apym noptam RS-485, ans nuHenHoro
npeobpa3oBaHns NapamMeTpoB 3NEKTPUYECKUX LENen B YHUDULMPOBAHHbIE BbIXOAHbIE CUTHAMbl MOCTOSHHOTO
TOKa, KOMMYTaUuMM BHELUHWUX SMEKTPUYECKUX Lienen, npuema AMCKPETHON MHGOopMaLmn oTobpaxeHns niobbix
N3MepeHHbIX MapaMeTpoB Ha TPeX BCTPOEHHbIX OTCHETHbIX ycTpoicTBax. OTobpaxeHWe OCyLlecTBnseTcs C
y4eTOM KO3(huLMeHTOB TpaHcopmMaumn nepeuyHbIX Lenen. Mogudukauma LM 9010M npegHasHaveHa ans
npeobpa3oBaHus napameTpoB OAHOMA3HbIX W TpexdasHblX TPEXNPOBOAHBbIX W YETbIPEXMPOBOAHbIX
ANEKTPUYECKNX Lienen nepeMeHHoro Toka yactoton 50 'y B UMpoBON Kog v nepefayu ero no AByMm nopram
RS-485.

ObmeH nHdopmaumen LM 9010Y, LM 9010M no asym noptam RS-485 ocyLiecTBnSETCS B COOTBETCTBUM
C ogHuMm K3 npoTtokonoB obmeHa: npotokon MODBUS pexum RTU, npotokon «3Hepro-Coto3», npoTokon B
cooteetcTBun ¢ TOCT P M3K 60870-5-101. Beibop npoTokona obmeHa ocyluecTsnseT notpeburens Ha mecte
NOAKMKYEHMS.

Mo oTAenbHOMY 3akasy noTpebutens npeaenbl 4oNycKaemol OCHOBHOM norpelwHocTy LM, BbipaxeHHoM
B BWAe NPWBELEHHON MOrPELLHOCTY, B MPOLEHTaX OT HOPMUPYIOLLErO 3HAYEHWS, NPU UMEPEHWUN LEACTBYIOLMX
3Ha4eHWn hasHbIX TOKOB M HANPsPKEHWN, MexaydasHbIX HanpsbkeHun no Bbixogam RS-485, nopt USB moryT
BbITb paBHbl £0,5%, B aTOM cryyae npw 3akase Heobxogumo ykasatb «IU knacc 0,5».

Onucanune npoTokornoB 0bmMeHa AaHHbIMU NPUBELEHO B MPUIOXEHUM A.

Moaundmkaums LM 9010Y moxeT cogepxarb:

3, 6, unn 9 BCTpOEHHbIX pene; 3, 6 unu 9 ANCKPETHbIX BXOAO0B; 3 UNW 6 aHanoroBbIX BbIXO40B.

MakcumarnbHOe CyMMapHOe KOMMYECTBO BCTPOEHHbIX pere, AUCKPETHbIX BXOAOB W aHaNoroBbIX BbIXOLOB
9. VX Hann4me 1 Konu4ecTBo onpeaensetcsa notTpebutenem npu 3akase.

Hanuume BCTPOEHHbIX pefie NO3BOMSET OCYLWECTBUTL KOMMYTALMI0 BHELHWX Lenen Npu NpUHWKEHUM
WNW NPEBbILIEHNN BXOLHBIM CUTHAIIOM YCTaHOBIIEHHOrO nopora cpabaTbiBaHus.

Hanuune AWCKpeTHbIX BXOZOB MO3BOMSET nepedaBaTb WHMOPMALMIO O COCTOSIHAM BHELWHWX Lenen
(3aMKHYTO — Pa30MKHYTO).

LIM 9010Y no otaensHomy 3aka3y noTpebutens MOXeT CoaepxaTb Yachl peansHoro Bpemenmn (RTC), u
(vnwn) nopt USB, 1cnonbayembin npu HAacTpowKe.

B LM 9010M nopt USB npucytcTByeT BCerga. 1o otaensHOMY 3akasy noTpebutens MoxeT coaepxatb
yacel peanbHoro Bpemenu (RTC).

1.1.2 Mpnbopbl MOryT NMPUMEHATLCS B OObEKTaX 3NEKTPOSHEPreTVKM AN W3MEPEHWUSI YKa3aHHbIX B
Tabnuue 1 napameTpoB ANEKTPUYECKUX OAHOMA3HBLIX W TpexdasHbIX TPEXNPOBOAHbLIX U YETbIPEXMPOBOAHbIX
Lienei NepeMEHHOTO TokKa.

1.1.3 Mpunbopbl NpeaHa3sHa4eHb! ANs HABECHOTO MOHTaXa Ha WuTax 1 NaHensx.

1.1.4 T[lpubopbl YCTOMYMBBI K BO3OEACTBUIO pagMONOMEX W OTHOCATCA K 0060pydoBaHuIo,
AKCMyaTUpyeMOMY B CTALMOHAPHBIX YCMOBUSX NPOU3BOLCTBEHHBIX MOMELLEHNIA, BHE XUIbIX JOMOB.

1.1.5 Tpubopbl He npegHas3HayeHbl [ONS YCTAHOBKM W 9KCMiyaTauuW BO B3pbIBOOMACHBIX W
noxapoonacHbix 3oHax no TKIM 339-2011.

1.1.6 Tpubopbl npeaHasHayeHbl AN BKMKYEHUS HEMOCPEACTBEHHO MMM Yepes W3MepuTENbHbIe
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TpaHCc(OpPMaTOPbI TOKA W HANPSHKEHMS.
1.1.7 Tlo cTeneHn 3awmTtbl OT nopaxeHuss anekTpudyeckum Tokom LM AOmMKHBI COOTBETCTBOBATb

knaccy 3awmtbl I no TOCT 12.2.007.0, kateropuu nepeHanpsbkeHusi |l, cTeneHb 3arpsisHeHns 1 no
OCT IEC 61010-1-2014, kateropuu nsmepenuit Ill no FOCT IEC 61010-2-030-2013.

1.1.8 Tpubopbl npeaHasHayeHbl 4N JKCnnyaTauuu Mpu TemnepaType OKPYXatoLero BO3gyxa OT
muHyc 40 °C po nnioc 55 °C v otHocuTenbHon BnaxHocTh 4o 90 % npu 30 °C.
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Tabrmua 1 - MNepeyeHb M3MEPSIEMbIX U BbIYMCNISIEMbIX MApPaMETPOB ANEKTPUYECKNX Lieneit NnepeMeHHOro
TOKa, HOMepa NapaMeTpoB /151 NPOrpaMMUPOBaHNS OTAESbHbIX (DYHKLMA.

Ne | ®op- | O603HaY. .
MamepsieMblit napameTp MpumeyaHue
nap.| Myna |napametpa

1 1 I [encrayioLiee 3Ha4eHre Toka hasbl A

2 1 Ic [encrtayroulee 3HayeHne Toka asbl C

3 2 Uns [encTeytoLiee 3HaveHne MexaydasHoro HanpsxeHns A-B

4 2 Usc [enctytouiee 3HaueHne mexaydasHoro HanpsikeHus B-C

S 2 Uca [encraytollee 3HayeHre MexaydasHoro HanpskeHus C-A

6 4 P AKTUBHAs MOLLHOCTb TPEX(a3HON CUCTEMBI

7 4 Q PeakTBHasg MOLHOCTb TpexasHOM CUCTEMI

8 4 S [MornHas MOWHOCTb TpexasHOM CUCTEMbI

9 6 f YacToTa cetn

10| 6 *cos @ | cos = P/S — k03thpMUMEHT MOLLHOCTW TPEX(a3HOW CUCTEMBI

11 1 [3 [encTeytoLiee 3HaveHe Toka dasbl B

12 | 1 lo [encraytoLlee 3Ha4eHne Toka HyneBomn nocreaoBaTenbHOCTH

13 ] 3 Una [encTeytoLiee 3Ha4eHne HanpskeHns gasbl A

141 3 Us [encTeytoLiee 3HaveHne HanpshxeHns dasbl B

15| 3 Uc [enctayroulee 3HayeHne HanpshkeHus gasbl C Tpex-

16 | 3 Uo [encTBytoLiee 3Ha4YeHe HaNPSHKeHUs HYNEBOM NOCNeS0BATENbHOCTU | aneMeHTHas

171 5 Pa AKTVBHas MOLLHOCTb Mo (hase A yeTbipex-

18| 5 Ps AKTVBHas MOLLHOCTb Mo hase B nposoaHas

19| 5 Pc AxTMBHas MOLLHOCTb no ¢ase C cxema

20| 5 Qa PeakTnBHas MOLHOCTb No hase A MOAKMKOYEHNS

21| 5 Qs PeakTBHast MOLLHOCTb o tase B

22| 5 Qc PeakTBHas MoLHOCTb o hase C

23| 5 Sa [MornHas MoWwHoCTb No hase A

24| 5 S [MonHas MoWHoCTb no ase B

25| 5 Sc lMonHas MoLwHocTb no ase C

26 | 1 Icp CpegHee 3HaveHve hasHbIX TOKOB

27| 3 Udb cp | CpeoHee 3HaueHne GhasHbiX HanpshKeHUi

28 | 2 Uncp | CpeaHee 3HayeHne MexdasHbIX HanpshkeHUI

29| 5 Pcp CpepHee 3Ha4eHMe akTYBHON MOLLHOCTY

30| 5 Qcp CpefHee 3HaveHne peakTUBHON MOLLHOCTY

31| 5 Scp CpefHee 3HayeHMe NoMHOM MOLLHOCTY

32| 6 *COS @A | COS QA= Pa/ Sa- K03thpuLMeHT MOLLHOCTM (hasbl A

33| 6 *CoS @ | c0S Qg = Pg/ Sg- k09 MLMEHT MOLLHOCTH (hasbl B

34| 6 *cos @c | cos @c = Pc/ Sc - koathduumeHT mowHocTH dhasbl C

1 1 A [encTeytoLiee 3HaveHne Toka dasbl A

2 1 Ic [enctaytoulee 3HayeHne Toka asbl C

3 2 Unas [enctaytouiee 3HayeHne MexgydasHoro HanpshkeHus A-B NByx-

4 2 Usc [encrayroLiee 3HayeHne MexaydasHoro Hanpshkerus B-C aNeMeHTHas

S 2 Uca [encraytoulee 3HayeHne MexaydasHoro HanpskeHus C-A Tpex-

6 4 P AKTVBHAs MOLLHOCTb TPex(a3HON CUCTEMbI NpoBOAHas

7 4 Q PeakTBHas MOLLHOCTb TpexdasHon CUCTEMbI cxema

8 4 S [TornHas MOLWHOCTb TpexasHOM CUCTEMbI NOAKNOYEHNA

9 6 f YacToTa cetn

10| 6 *cos @ | cos = P/ S — k0apPMLMEHT MOLLHOCTM

35| - DI COCTOsIHME ANCKPETHBIX BXOZOB MO rpynnam

36| - DO CocTosHue pene no rpynnam
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[MpogomkeHne Tabnnupl 1

Ne | ®op- | O603Hau. .
Mamepsiemblit napameTp MpumeyaHue
nap.| Myna | napameTpa
37| 2 Uas [encTeytoLiee 3HaveHre MexaydasHoro Hanpsxerus A-B Tonbko ans
38 | 2 Usc [enctayrouiee 3HayeHre MexaydasHoro HanpskeHus B-C aHaroroBbIx
39| 2 Uca [encraytollee 3HayeHne MexaydasHoro HanpsikeHus C-A BbIXOJ0B B
40 | 3 Ua [leicTBytoLLEE 3HAYEHME HanpsxeHns dasbl A Av/anasoHe
41| 3 Us [leiicTaytoL|Ee 3HAYEHIMe HanpsKeHNs a3kl B o1 0 % no 120 %
42 | 3 Uc [evicTytolLee 3HaueHWe HanpskeHus dasbl C HOMWHANLHOTO
3HaYeHus
43 | 2 Uns [encrayrouiee 3HayeHre MexaydasHoro HanpskeHus A-B Tonbko Ans
4 1 2 Usc [evncTytollee 3HaueHne MexaydasHoro HanpsxeHus B-C aHaroroBbIx
45 | 2 Uca [encrayroulee 3HayeHne MexaydasHoro HanpskeHus C-A BbIXOZ0B B
46 | 3 Ua HencTaytoliee 3HauYeH1e HanpsxeHus dasbl A A/anasoHe
47 | 3 Us [leiicTaytoLiee 3HaYeHIe HanpskeHNs a3kl B 0ot 80 % 0 120 %
48 | 3 Uc [evicTBytolLee 3HaueHWe HanpskeHus dasbl C HOMWHANLHOro
3HaYeHus
49 | 2 Uns [encraytoulee 3HayeHne MexgydasHoro HanpshkeHus A-B Tonbko Ans
5 | 2 Usc [evcTylollee 3Ha4eHne MexaydasHoro HanpsxeHus B-C aHaroroBbIx
51| 2 Uca [evcTytollee 3HaueHne MexaydasHoro HanpsikeHus C-A BbIXOZ0B B
52 | 3 Ua [enctayroliee 3Ha4eHne HanpshkeHus gasbl A AnanasoHe
53 | 3 Us [leiicTaytoLiee 3Ha4YeHIe HanpskeHns dasbl B 010 % A0 125 %
54 | 3 Uc [encraytoLiee 3HayeHre HanpskeHus gasbl C HOMUHAITBHOTO
3HaYeHus
55 | 2 Uns [encTeytoLiee 3HaveHne MexaydasHoro Hanpsxerns A-B Tonbko ans
5% | 2 Usc [encrayrouiee 3HayeHre MexgydasHoro HanpshkeHus B-C aHaroroBbIx
57 | 2 Uca [encraytoLiee 3HayeHre MexaydasHoro HanpshkeHus C-A BbIXOJ0B B
58 | 3 Ua [enctayroLiee 3Ha4eHne HanpshkeHus gasbl A AvanasoHe
59 | 3 Us [eiicTayloliee 3HauYeHMe HanpskeHns dasbl B o175 % o 125 %
60 | 3 Uc [encraytoLiee 3HayeHre HanpshkeHus gasbl C HOMUHAITBHOTO
3HaYeHus
MpuMeyaHus
1 HOMMHanNbHOMY 3HAYeHU0 M3MepsieMbIX NapaMeTpoB, KPOME KOd(hULMEHTA MOLLHOCTM M 4acToThl,
COOTBETCTBYET MoKasaHue MoHuTopa MMOBM 20000 eguuuy. HoMWHanbHOMY 3HayYeHU Ko3dduumeHTa
MOLWHOCTK cos ®=1 cooTBeTCTBYeT nokasaHue Monutopa M3BM 1000 eanHuy. HOMMHaNbHOMY 3HAYEHWHO
vactotbl ceTu (f=50 'y) cootBeTCTBYET NOKasaHWe moHuTopa M3BM 50000 eguuuny,
2 * - mapameTp BbIYMCIISETCS.
3 MapameTpol N2 n.n. 37 — 60 OTHOCATCA TONBKO K aHANOroBbIM BbIXOAAM.
4 TMapameTpbl Ne n.n. 40 — 42, 46 — 48, 52 — 54, 58 — 60 akTyanbHbl TOMbKO AN TPEX3NEeMEHTHON
4eTbIPEXNPOBOAHOM CXEMbI NOAKOYEHNS.

CDOpMyJ'lbI pacyeTa (bl/l3|/|‘-IeCKVIX BEJTMYUH U3 €NHUL, BHYTPEHHEro NpeacTaBeHUs USMEPEHHbIX 3HAYEHUI:

| =Auu- (lHOM / 200000) (1)

UJ‘I = AmsM ) (UH.HOM / 200000) (2)

Up =Un/~3 (3)

Pz = Asan ((U oM * lhom * \/3) / 200000) (4)

Py =Ps/3 (5)

F =Awu/1000.0 (6)
roe,
[1om HomuHanbHoe 3Ha4YeHne ToKa B NEPBUYHON U3MEPUTESNBHON Lienu (CM. Npunoxenue A, dyHKums 3);
Unwow  HOMMHambHOE 3HaYeHne NIMHENHOMO HanNPSKEHNS B NEPBUYHON N3MEPUTENBHON LENW (CM.

npunoxenue A, yHkums 3);

Avan 3HaueHve nonyyeHHoe ot npubopa (cM. npunoxenue A, dyHkums 4).
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1.2 XapaKkTepucTuku

1.2.1 MapameTpbl Npeobpasyemoro BXOAHOTO CUrHana npuseseHs! B Tabnuue 2.
MapameTpbl curHana Ha aHanorosbix Bbixogax LM 9010Y npuseaeHs! B Tabnuue 3.
KonnyecTtBo aHanorosbIx BbIXO40B OnNpeaenseTcs notpeburenem npu 3akase n moxet 6biTb 0, 3 nnm 6.

1 1Bx.4Np — TOK B TpEX(ha3HbIX YETLIPEXMPOBOAHbLIX LENSX NEPEMEHHOTO TOKa.
2 [Bx.3np — TOK B TpexchasHbIX TPEXNPOBOAHbIX Liensix NepPEMEHHOTO ToKa.

3 U — HanpskeHe (ha3HOe NepeMEHHOro Toka.

4 HoMUHarnbHoe 3Ha4eHe AENCTBYIOLLErO 3Ha4YeHNs TOKa HyneBon nocnefoBaTensHoOCTH lo=IH.
5 HomuHanbHoe 3HaveHve AeNCTBYIOLEro 3Ha4eHUs HanpshkeHus Hynesoi nocnegosatenbHocT Uo=UdH

Tabnuua 2
[NepemeHHbIN TOK HanpspxkeHne nuHenHoe Yron cagura Cos O.H
IBx.4np, A (Ia=1s=Ic), nepeMeHHoro Toka, B Yacrora, 'y a3 mexay 05 9.
IBx.31p, A (Ia=1lc), A | UnH (Uas,Usc,Uca) = Ucp-V/3 TOKOM W H(OSI\I/InVII(-Ip;JI'I)I;-
OunanasoH |[HomuHanbHoe| [nanasoH |HomuHanbHoe| [Quana3oH [HoMuHanbHoeHanpsxeHuem, Hoe
npeobpasoBaH 3HayeHue, |H peobpa3oBaH 3HauyeHue, |npeobpa3o- | 3HayeHue (9), aHAUEHIE
ns ns UnH.H BaHWS rpagyc
0-0,5 0,5 0-120 100
0-1,0 1,0 0-264 220 Mnioc 1 u
0-25 25 0 456 380 45 - 55 50 Ot 0 po 360 MUHYC 1
0-5,0 5,0 80-120 100
[MpumMeyaHns

Tabnuua 3
[lnanasoH 13amMeHeHMs BbIXOLHOMO
Koz ananasoHa [lnanasoH conpoTuBEHUs Harpysku, KO
aHanorosoro curHana, MA

1 0-50 Or0p03,0

2 4,0-20,0 0O10p00,5

3 40-12,0-20,0 0O10p00,5

4 0-25-50 010p03,0

5 15,0 Or0p03,0

6 0-20,0 010p00,5

7 0-10,0-20,0 0O10p00,5

MMpumeyaHue — AHanoroeble curHanbl ¢ avanasoHamu 0- 5,0; 4,0- 20,0; 0- 20,0 MA ncnonb3yoTcs Mpu
npeobpa3oBaHny TOKOB, HAMPSHKEHWA, YaCTOTbI, MOMHOA MOLLHOCTW, a Takke Mpu npeobpasoBaHUM aKTUBHOW U
PeaKTUBHON MOLLHOCTM 1 KO3thpULMEHTA MOLLHOCTM B ABYX KBagpaHTax; curHarsl ¢ ananasoHamm 0-2,5-5,0; £5,0;
4,0-12,0-20,0; 0-10,0-20,0 wucnonb3ywoTc npu npeobpas3oBaHMM aKTMBHOW W PEAKTMBHOM MOLLHOCTW W
KO3(h(PMLMEHTA MOLLHOCTY B YETbIPEX KBAZPaAHTaX.

1.2.2 MNpepenbl Jonyckaemoi OCHOBHOM NOMPELUHOCTM, BbIPXKEHHOW B BUAE NPUBELEHHON NOTPELLHOCTH,

B MPOLIEHTaX OT HOPMUPYHOLLErO 3HAYEHWS, PABHbI

10,5 npu n3mepeHnin MOLLIHOCTH, ﬂel7|0TByPOLLleF0 3Ha4YeHUA HanpaxeHus HyﬂeBOﬁ nocrenoBaTesibHOCTH

n ,D,e|7ICTByIOUJ,eFO 3Ha4YeHNA TOKa Hyne50|7| nocrnenoBaTesibHOCTK MO BCEM BbIXO4aM,

10,2 unn £0,5 npu n3mMepeHn OeNCTBYIOLMX 3HAYEHMN (PA3HBIX TOKOB M HANPSHKEHUN, MEXOYdasHbIX

HanpsbxeHui no Bbixogam RS-485, nopty USB;

10,5 npu u3MepeHuM [ENCTBYIOWMX 3HAYEHWA (hasHbIX TOKOB W HANPsHKeHUW, MexaydasHbix

HaI'IpFI)KeHVIVI NO aHanoroBbiM BbIX04aM 1 OTCYETHbLIM yCTpOI7ICTBaM;

10,05 no Bcem Bbixodam npu n3MepeHun 4actotbl B AWana3oHe W3IMEHEHUA (ba3HOFO HanpsaxeHna

npeobpasyemoro BxoaHoro curHana ot 0,1Udb.H go 1,2Udb.H.
HopmupytoLee 3HayeHWe B AanbHenweM — AHOpM.

AHopm ans RS-485, nopta USB pasHo 20000 eanHML npy U3MEPEHUM TOKA, HANPSBKEHUS, MOLLHOCTH, Y

50000 eguHML, Np1 U3MEPEHUN YaCTOTbl;

Atopm ans OY paBHO HOMWHANBHOMY 3HAYEHWIO M3MEPSIEMOTO MapameTpa B MEpBUYHON Lienu npw
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NOAKNKYeHnn npubopa Yepes namepuTenbHble TPaHCHOPMaTOPbl MM HOMUHATNBHOMY 3HAYEHWIO N3MEPSEMOrO
napameTpa Ha Bxoae npubopa npu HeNocpeaCTBEHHOM BKITOYEHNM.

AHOpM [Ans aHanoroBoro BbIXO4a PaBHO BEPXHEMY npefenly AuanasoHa M3MEHEHUS BbIXOLHOrO
aHanorooro curHana. pu nsmepernn yactotbl AHopm=50 L.

1.2.3 Tpun M3MepeHNn akTUBHOW 1 PEaKTUBHOWM MOLYHOCTEN NpUbopbl COOTBETCTBYIOT TpebosaHmio 1.2.2
NP1 N3MEHEeHUU KO3((ULMEHTA MOLLHOCTW OT HOMUHABHOTO 3HAYEHNS O HyNS.

1.2.4 Mpnbopsl Tenno-, XonoLoyCTONYMBbLI NPY BO3LEACTBMM TEMMNEPATYPbI OKPYXalOLEro Bosgyxa oT
muHyc 40 °C po nntoc 55 °C.

lMpegenbl [onyckaeMon [OMOSHUTESbHOW MOTPELUHOCTY, BbI3BAHHOW W3MEHEHWEM TemnepaTypsbl
OKpY>KatoLLero Bo3ayxa oT HopMarbHOW 4o ntoboi TemMnepaTypbl B Npeaenax pabounx ycrosui NpuMeHeHUs Ha
kaxgple 10 °C, He npesbiwatoT 0,5 NpeaenoB OCHOBHOM NOMPELIHOCTM!.

1.2.5 MpnbopbI BNaroycTonymnsb! Npu BO3AENCTBUM OTHOCUTENbHOM BnaxHocT 90 % npu 30 °C.

Mpegensl gonyckaeMon AOMOSIHATENbHOM MOTPELUHOCTM, BbI3BaHHOW OLHOBPEMEHHbIM BO3AEMCTBUEM
noBbllWeHHbIX BraxHocTh (90+3) % w Temnepatypbl 30 °C, He npesblwatoT 1,8 npeaenoB OCHOBHOM
NPUBELEHHOMN NOrPELLHOCTM!.

1.2.6 [lpepenbl [onyckaemoi [OMOMHWUTENBLHOM MOrPELIHOCTH, BbI3BAHHOW BRWSHUEM BHELUHEro
OLHOPOAHOrO NEPEMEHHOT0 MarHUTHOMO Mons ¢ MarHUTHOM uHAyKUmen 0,5 MTn npu camom HebnaronpusTHOM
HanpaBneHun 1 ghase MarHUTHOrO NOIs, HE NPEBLILLIAIOT NPEAENOB OCHOBHON NPUBEAEHHON NOTPELLHOCTY.

1.2.7 MuTaxne npnbopoB onpeaensieTcs noTpebutenem nNpy 3akase 1 MOXeT OCYLLECTBNATLCS MO OQHOMY
W3 CriedyoLmX BapuaHTOoB:

-a) OT BHELWHEro UCTOYHMKA HanpsxeHUs nepeMeHHoro Toka ot 198 no 242 B yactotoin 50 'y*;

-0) OT BHELUHEr0 UCTOYHMKA HAMPSKEHUS NEPEMEHHOro Toka oT 85 no 264 B (HOMMHAmNbHOE 3HaYeHne
220 B) yactoton 50 'y nnu HanpskeHns noctosiHHOro Toka ot 120 go 300 B ¢ HOMUHanbHbIM 3HaueHem 220 B
(nanee - yHuBepcansHoe nuTaHue)*;

-B) OT BHELLHET0 UCTOYHMKA HanpshKeHUst MOCTOSHHOrO Toka oT 18 1o 36 B (HoMMHanbHOe 3HadeHue 24 B);

-I) OT u3MepuTensHom Lenu HanpsxkeHnem ot 80 go 120 B (HommuHanbHoe 3HaveHne 100 B).

* - npu nocTaekax B Poccuiickyto Peaepaumo HommHanbHoe 3HaveHue 230 B.

[Py N3MEHEHUW HANPSXKEHUS NUTAHUS OT HOMUHANBHOTO 3HAYEHUS 0 MUHUMASBHOTO U MaKCUMMarbHOro
3HaveHn npubopsl COOTBETCTBYIOT TpeboBaHuaMm 1.2.2.

1.2.8 BCTpoeHHbIe Yachkl pearnbHOro BPEMEHM MMEHOT TOYHOCTb Xoda + 0,3 c/cyT 6e3 BHELLHEN CUHXPOHM3ALMN.

1.2.9 Bpems yctaHoBneHusi pabouero pexuma He bonee 30 MuH.
Mo ncTeyeHnn BpEMEHM YCTaHOBNEHNS paboyero pexuma npubopbl COOTBETCTBYIOT TpebosaHuo 1.2.2
HEe3aBUCUMO OT NPOAOIHKMTENBHOCTU BKITIOYEHMS.

1.2.10 MMpubopbl BbIAEPXKMBAKOT KPATKOBPEMEHHbBIE MEPErpyskM BXOAHLIM TOKOM M HanpshkeHMEM B
COOTBETCTBUN C Tabnuueit 4.

Tabnuua 4
Lienm KpaTHOCTb Yucno ﬂJ‘IvI/ITeJ'IbHOCTb WHTepBan mexay
TOKA | HANPSXKEHMS | Meperpysok | Kakaow neperpysku, C | ABYMS neperpyskamu, ¢

2 - 10 10 10
nocreoBaTenbHble / - 2 15 60
10 - 5 3 2,5
20 - 2 0,5 0,5
napansnesnbHble - 1,9 9 0,5 15

[Mpnbopbl B TeYeHMe 2 Y BblOEpXVBAOT NEperpysky BXOAHbIMU TOKOM M HanpsbkeHnem, pasHbiM 120 %
HOMUHAmBHOIO 3HaYEHMSI.

3HayeHus n3MepseMblX BENUYMH Npu Neperpyskax He npeBbiwatoT | 32000| €0VHUL, KpoMe napameTpoB
«4acToTay n «KoAPMULMEHTHI MOLLHOCTMY.

HanpsxkeHne Ha aHanoroBbIX Bbixodax npu neperpyskax He npesbiwaet 30 B.

[py HanuuUM Neperpy3ku Ha OTCHETHbIX YCTPONCTBAX MHAMLMPYIOTCA NpU3HaK neperpysku (cumeon «[»)
1 ee 3HaK.
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1.2.11 Tpnbopbl, nMetoLLe BCTPOEHHbIE pene, obecneynBatoT nNporpaMMUpyemMyo YCTaHOBKY nopora
cpabatbiBaHus Kaxaoro pene B auanasoHe ot MuHyc 10 % ao nntoc 10 % HOMMHAMNBHOTO 3HAYEHUS U3MEPSIEMOIA
yacToTbl, 0T MuHyc 100 % po nntoc 100 % HOMUHANBHOTO 3HAYEeHWS KO ULIMEHTA MOLLHOCTU, OT MUHYC 152 %
0o nmoc 152 % HOMUHABHOMO 3HAYEHUS TOKA, HANPSHKEHNS, MOLLHOCTMW.

1.2.12 [INCKPEeTHbIN BXOL COOTBETCTBYET COCTOSHIO "3aMKHYTO" NPy CONPOTUBNEHWUN BHELLHUX Lienen He
Bonee 50 Om. Mpwn conpoTvBneHnn BHELLHMX Lienen Boilwe 20 KOM AMCKPETHBIN BXOA COOTBETCTBYET COCTOSIHUIO
"pa3oMKHYTO".

1.2.13 Tpubopbl SBRAKOTCA TEMNNO-, XOMOAO- W BNAronpoOYHbIMM MPWU BO3LEACTBUM B YCMOBMSX
TPaHCMOPTUPOBaHUS TeMnepaTypbl OKpyxatowero Bosgyxa ot muHyc 50 °C go nmoc 70 °C # OTHOCMTENbHOM
BnaxHocTn Bo3ayxa 95 % npu 25 °C.

1.2.14 MowHocTb, notpebnsiemas npubopamu OT LENM BXOAHOTO CWUrHana npu HOMUHAIbHbIX
3HayeHusx npeobpasyembix BXOAHbIX CUrHArOB, He NPEBbILLAET:
— 0N Kaxgon nocnegosatensHon wenn — 0,2 B-A;
— ANS napannesnbHbIX Lener ¢ NUTaHneM 0T M3MEPUTENBHOM Lienw;
- 0T (pasbl B 0,2 B-A,
—-oT a3 AnC9,0B-ALM9010Y;
— AN Kaxaon napannensHoi Lenu nprbopos ¢ NUTaHWeM OT BHELLHEro UcTouHuka — 0,2 B-A.

MoluHoCTb, noTpebnsemas OT BHELUHEro WCTOYHMKA, HE JOormkHa npesbiwatb 6,0 B-A ansa LM 9010,
LM 9010M un 9,0 B-A ans LM 9010Y.

1.2.15 labapuTHble pazmepsl LM 9010 gomkHbl 6biTb He Bonee 125x110x132 Mm.
labaputHble pasmepbl LM 9010M gomkHbl 6biTb He 6onee 110x 83x130 mm.
labaputHble pasamepsl LM 9010Y gomkHbl ObiT He 6onee 120x120x148 mm.

1.2.16 Macca npnbopos He 6onee 1,2 kr.

1.2.17 DneKkTpu4eckoe CONPOTUBIEHNE U30NALMK Liener, ykasaHHbIX B Tabnuue 5, He MeHee:

- 20 MOM - B HOpManbHbIX YCIOBUSIX MPUMEHEHNS;

-5MOM -npu BepxHEM 3Ha4YeHUM TeMnepaTypbl OKPYXalWero Bosgyxa B paboynx yCroBusx
NPUMEHEHMS 1 OTHOCUTESNBHON BNAXHOCTM Bo3ayxa He 6onee 80 %;

-2MOmM -npu Temnepatype Okpyxatowero Bosgyxa (2045)°C ¥ npu BEPXHEM 3HAYEHWM
OTHOCUTESTbHOMN BAIXHOCTM BO34yXa, COOTBETCTBYIOLLEN paboymnm YCroBMsM NpUMEHEHNS.

1.2.18 M3onauunsa anektTpuyeckux Lenen npubopa BblAepKUBaeT AeNCTBIE UCTIbITATENBHOIO HaNpsKeHNs
NpaKTUYeCKN CUHycomaanbHoM hopmbl Yactoton 50 'L, BenuumnHa KOToporo ykasaHa B Tabnuue 5.

Tabnuua 5
. McnbiTaTenbHoe HanpshkeHue, kB
POBEPAEMLIE Leni Un=100 B | Un=220 B [ Un+=380 B
Kopnyc — Bxogbl 2,21 3,51
Kopnyc — nutaHue, pene 3,00

Kopnyc — nopTbl, aHanoroBble BbIXOAbl, AMCKPETHbIE BXObI
[MopTbl — aHANOroBble BbIXObI, ANCKPETHBIE BXOAbI
AHanoroBble BbIX0Abl — AUCKPETHbIE BXOAb 0,86
[MopTbl Mexay coboi
AHanoroBble BbIX0AbI MeXy cobom
lMocnenoBaTenbHbIE LEeny — napannenbHble Lenm
Llenun Toka cbasbl A — uenm Toka a3 B, C
Llenu Toka ¢pasbl B — Lenn Toka pasbl C
Bxoabl — nUTaHWe, pene, NopThl, aHANOrOBbIE BbIXOAbI, AUCKPETHbIE BXObI
lMuTaHue, pene — NopTbl, aHANOroBbIE BbIXOAbI, ANCKPETHbIE BXOAbI
lNuTaHue — pene

Mpumeyarne — Mpu NPOBEPKE 3NEKTPUYECKON NMPOYHOCTM U30NALMM HEOBXOAMMO Y4UTbIBATL HAMKUYME UMK
OTCYTCTBME COOTBETCTBYIOLMX Lienen B KOHKpeTHOM Li[1

2,21
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1.2.19 MpnbopbI ABNAKOTCS BOCCTAHABNMBAEMbIMMW, PEMOHTUPYEMbBIMIA U3AENUSMM.
1.2.20 CpepHsist HapaboTka Ha 0TKa3 C y4eToM TexHudeckoro obcnyxmsanns 32000 v.
1.2.21 CpegHee Bpemst BOCCTaHOBNEHMS paboTOCNOCOBHOTO COCTOSHMSA 4 u.

1.2.22 CpepHun cpok cnyx6bbl He MeHee 10 ner.

1.3 YctponcTeo npubopos

1.3.1 1M 9010, LM 9010M coctouT U3 criepytowmx OCHOBHbIX Y3MOB: OCHOBaHMS, KPbILWKKU Kopryca,
KNeMMHOM KOMOZKW C 3aXnMamut 4Ns NOLKIOYEHNS BHELLHMX Lienei, neyaTHbIX NnaT ¢ pacnofioXeHHbIMW Ha Hel
9NeMEHTaMM 3MEeKTPUYECKO CXEeMbl, NUTaloLWero TpaHcdopmatopa (4ns NpubopoB C NMUTAHWEM OT CETU) U
BXOZHbIX TPaHCHOPMAaTOPOB TOKA.

LM 9010Y coctonT M3 crnegytowwmx OCHOBHbIX BIIOKOB, BbIMOMHEHHbIX Ha MeyaTHbIX nnatax: Groka
nameputens, 6noka nutaHus, Bnoka aHanoroBbIX BbIx04oB, 6roka pene, Bnoka AMCKPETHbIX BX0ZOB, 6roka
WHOMKaumu. MNepeyncnenHble Bbille 6MOKM KOHCTPYKTUBHO pa3MelleHbl B NacTMacCcoBOM KOpnyce C NULEBON
naHenbl. Ha nuueByld maHenb BbiBE4EHbl TPU CBETOAMOAHBIX CEMMCErMEHTHbIX YeTbipexpaspsgHbix OY ¢
BbICOTOM Lndp 20 MM, MaTpuyHbIe CBETOANOAbI, MHGOPMUPYIOLLME O Tune 0TOOpaXaeMbix NapamMmeTpoB U Tpu
KHoMku ynpaeneHus. LiBeT cBeyennss OY ykasbiBaeTcs notpebutenem npu 3akase U MOXeT ObiTb KpacHbIM,
3€NEHBIM UV KENTBIM.

MepeyeHb oTobpaxaeMblx NapamMeTpoB NOTPeObUTENb MOXET UMEHUTb CAMOCTOSITESNBHO.

Mo 3aka3y notpebutens LM 9010Y copepxut 3 unn 6 aHanoroBbIX BbIXOAOB.

BbIXOAHOM CUrHan Ha KaQ4oM W3 aHamnoroBblX BbIXO4OB MPOMOPLMOHANEH WM3MEPEHHOMY 3HAYEHMHO
OLHOM0 U3 MapaMeTpoB, NpuBEAEHHbIX B Tabnuue 1. BepxHee 3HayeHMe BbLIXOQHOMO aHanoroBOrO CUrHana
yKasblBaeTcs notpebutenem npu 3akase. COOTBETCTBME aHAMOrOBbIX BbIXOLOB M3MEPSEMbIM NapaMETPOB MOXET
N3MeHSATbCSA NoTpedbuTenem caMoCToATENBHO, B COOTBETCTBIM C Tabnnuen 1.

Mo 3aka3y notpebutens LM 9010Y copepxut 3, 6 unn 9 pene.

MoTpebutens MMeET BOIMOXKHOCTb MPOrPaMMHO YCTAaHOBUTL A1 KaXKAOT0 pene n3MepsieMbli napameTp
1“3 npuBeaeHHbIX B Tabmuue A.1, Tvn cpabaTtbiBaHus (MPEBLILIEHNE UMK NPUHKEHUE) W NOpPOr cpabaTbiBaHUs
pene. OnucaHne napameTpoB pene COOEPXNUTCS B NPUNOXEHUN A.

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

[lnckpeTHble BXOAbl MMEIT BCTPOEHHBIA UCTOYHWK HANPSHKEHUS C OOHUM OBLIMM BbIBOAOM AN15 KaXaom
rpynnbl U3 TPEX AUCKPETHbIX BXOAOB.

[uckpeTHble BXOAbl MpeAHasHaveHbl Ans ONpeaeneHns COCTOSHWS  BHELIHWMX  KOMMYTUPYHOLLMX
YCTPOWCTB TUNa «3aMKHYTO - Pa30MKHYTO».

MakcumanbHOe CONpPOTMBIIEHWE BHELLHEN 3aMKHYTON LEnW Ans Kaxaoro anckpetHoro Bxoga 50 Om.

1.3.2 Pabota npubopa ocHoBaHa Ha NpeobpasoBaHWM MIHOBEHHbIX 3HA4YEHMM BXOOHbIX CUrHanmoB B
UnchpoBOn Kog W AanbHedwen ero obpabotkn. MMpeobpasoBaHHble 3HAYEHUSI NAPaMETPOB MOXHO MOMYyYNTb
yepes noptbl RS-485(1) u (unn) RS-485(2) no npoTokonam, onucaHHbIM B npunoxenun A, a ans LM 9010Y n no
nokasaHusM npnbopoB Ha aHamoroBbIX BbIXO4aX. Mi3aMepeHHble 3HaYeHns napameTpoB oTobpaxatotcst Ha QY.

1.3.3 YnpasneHue nokasblBatoLLyM YCTPOMCTBOM NPUBEAEHO B NpUioxeHun b.
1.3.4 CxeMbl 3neKTpryeckue NOaKIYEeHNs NpUBeaeHb! B NpunoxeHum B.
1.3.4 Mpumep ycnoHoro 0603HaueHns npubopa Npu 3akase NpuBeaeH B npunoxexn [.

Jlnet

sam | YMM$.006-2020 12.02.2020 YNMA.411600.042 P3 9

Wam] NMuct| Ne gokym. | Moan. [laTa

HB Ne noan MNoan. v pata Bsam. niB Ne MHB. No noan MNoan. u gata




1.4 KOMNNEeKTHOCTb

Tabnuua 6
0603Ha4eHe HaumeHoBaHve KonundyecTso
MpeobpasoBaTenb 3MEpUTENbHLIN LIMGPOBOI
MHOTO(YHKLMOHASbHBIN:
YVMA.411600.042 Lirn 9010 1
YIIMA1.411600.042.1 L 9010M
YIIMA.411600.082 LN 9010y
Mpeobpa3oBaTesb M3MEPUTENbHbIA LMgPOBOM
MHOTOGhYHKLMOHaNbHbIN [acnopT: 1
YVMA.411600.042 NC | LM 9010, LirT 9010M
YIIMA.411600.082 11C | LM 9010y
MpeobpasoBatenb U3MepUTENbHbIN LUGPOBOI
YVIMA.411600.042 PO | MHorodbyHKumoHanbHbIi LM 9010 PykoBoacTeo no
aKcnnyaTaumum
MPE MM.1993-2010 MpeobpasoBatenb VISM?pI/ITeJ'IbeIVI UnchpoBoiA 1"
MHoroghyHKumoHanbHbIn LM 9010 MeToamka nosepku
VIMSL.00004 KomnakT-guck ¢ AeMOHCTPaLMOHHBIM NPOrpamMMHbIM
obecneyeHrem
HI 2,5/10 BTYNOYHbIN HAKOHEYHUK C U30NALMEN 11"
HI 2x1,5/12 BTynoYHbIN HAKOHEYHMK C 130NsLMeN 3"
Kopobka ynakoBoyHas:
CKIOW.743832.001 L9010 1
YMAA.743832.014 L 9010M
YMA.743832.015 LN 9010y
MpumMeyaHus
* - [pu nocTaBke NpubOPOB B OAMH aZpec npuiaraeTcs O4nH 3K3EMMNSAP PYKOBOACTBA MO
aKCnnyaTauum 1 METOAMKM NoBepku Ha 3 npubopa;
** - TocTaBnsietcs npu 3akase LM 9010Y.

2 NCMONb3OBAHKME MO HASHAYEHWIO
2.1 Mepbl 6e3onacHocTm

2.1.1 TepcoHan, ponyweHHbln K pabote ¢ npubopom, formkeH ObiTb o3HakomneH ¢ TKIM 181-2009
«[MpaBnnamm TEXHUYECKON 3KCMyaTaLun aNeKTpoyCTaHOBOK noTpebutenei» v ¢ npasunamy 6e30nacHocTy npu
paborte ¢ ycraHoBkamu 4o 1000 B.

2.1.2 3anpeLyaetcs:

a) aKcnnyaTuposaTb MpuUBOP B YCIOBUAX U pEXWUMaX, OTMMYAIOLMXCA OT YKasaHHbIX B HACTOSLLEM
PYKOBOACTBE MO SKCNnyaTaLuy;
0) CHMMaTb KpbILKY KNEMMHbIX KONOAOK ©e3 npeaBapuTENibHOTO MPOXOXAEHUS WHCTPYKTaxa no
anekTpo6e30nacHOCT M NONYYEHUS MMCbMEHHOTO paspeLLeHns Ans NPOBEAEHNS perfamMeHTHbIX pabor;

B) 9KCMyaTMpoBaTb NPUOOP CO CHATOW KPbILWKOW KNEMMHbIX KOMOAOK, 3alyuiatolle OT CryvailHoro
MPWUKOCHOBEHMS K 3aXKMMaM MOAKITHOYEHMS Leneil C OnacHbIM HanpshkeHneM;
r) NPOM3BOAMTb BHELLHWE NPUCOEANHEHUS, He OTKITOUMB LMW MUTAHMS 1 BXOAHOTO CUTHana;
[) 9KcnnyaTMpoBaTh Npubop npu 06pbiBax NPOBOAOB BHELIHETO MPUCOEANHEHMS.
2.1.3 OnacHbIi haktop — HanpsbkeHne nutanns ~ 220 B 1 BxogHoi curHan.
Mepebl 3aLuTbI OT ONACHOIO (PakTopa — NPOBEPKA 3NEKTPUYECKOTO CONPOTUBIIEHNUS U3ONALMN.

B cnyyae BO3HWKHOBEHUSI aBapUIHbBIX YCIIOBUA U PEXMMOB paboTbl Npubop HeOBXOAMMO HeMearIEHHO
OTKITHOYMTb.
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2.1.4 TpoTMBONOXapHas 3aLyuTa B NOMELLEHNSX, FAE KCyaTupyeTcs npubop, A0MKHA 4OCTUrATLCS:

a) NPUMeHeHNEM aBTOMATUYECKNX YCTAHOBOK MOXapHON CUrHanu3aLuy;

6) NnpuMeHeHNeM CpeaCTB NOXAPOTYLLEHNS;

B) OpraHu3aLmen CBOEBPEMEHHOIO ONOBELLEHUS 1 9BaKyaLun NIaen.

2.2 MoaroToBka Npnbopa K 1Cronb30BaHIo

2.21 [lo BBegeHus B akcnnyatauuio npubop OomkeH ObiTb NOBEpPEH B COOTBETCTBUM METOAMKOM
nosepku. [NeprognyHoCTb NOBEPKM — 12 MecsLEeB.

3 TEXHUWYECKOE OBCITYXWBAHWE

3.1 OkcnnyaTaynoHHbIin Haa3op 3a paboTon npubopa NPOU3BOANTCS NULAMM, 3@ KOTOPbIMIA 3aKPENNeHo
[aHHoe obopyaoBaHue.

3.2 MnaHoBo-NpeaynpeanTenbHbIN OCMOTP

lnaHoBo-npegynpegutensHblid — ocmotp  (MMNO)  npouseBogdT B CPOKM,  MpesyCMOTPEHHble
COOTBETCTBYHOLLEN MHCTPYKUMEN NoTpebuTens.

Mopspgok MMO:

- OTKIT0YUTb BXOAHOW CUrHAN 1 HANPSHKEHNE NUTaHNS;

- MPOM3BECTM HaPYXHbI OCMOTP Npubopa, CyXoi BETOLLIO YaanuUTb C Kopryca rpsasb 1 Bnary;

- y6eamTbCs B OTCYTCTBMM MEXaHWYECKUX NOBPEXAEH npubopa.

4 XPAHERWE

4.1 XpahuTb npubopbl 40 BBEAEHWS B AKCMNyaTaLyWi0 CeAyeT Ha CKnadax B ynakoBKe M3roTOBUTENS Npu
Temnepatype okpyxatoLero Bosgyxa ot 0 °C go 40 °C n oTHocuTeNbHON BiaxHOCTV Bo3ayxa 40 80 % npu 35 °C.

4.2 XpaHutb npubopbl 6€3 ynakoBKkiM cnegyeT npu Temnepatype okpyxatoero Bosgyxa ot 10 °C go 35 °C
OTHOCMTESBHOW BaxHOCTH Bo3ayxa Ao 80 % npu 25 °C.

4.3 B nomeLLeHnax Ans XpaHeHUs He LOIMKHO ObITb MbiNK, NMapoB KUCMOT U LUENOYen, arpecCuBHbIX
ra3oB, Bbl3bIBAOLLMX KOPPO3MIO.

5 TPAHCIOPTUPOBAHME

5.1 Tpu norpyske, pasrpy3ke W TpaHCMOPTUPOBaHUM HEOOXOAMMO PYKOBOACTBOBATLCS TpebGOBaHMAMM,
00YyCMOBNEHHbIMM  MAHWNYNSUMOHHBIMK  3Hakamu  «Bepx» 1 «Xpynkoe. OCTOPOXHO», HAHECEHHBIMM Ha
TPaHCNOPTHYIO Tapy.

5.2 TpaHcnopTupoBaHue npubopa MOXKET OCYLUECTBNATLCA B 3aKPbITbIX TPAHCMOPTHbLIX CPEACTBax
noboro Buga npu Temnepatype ot MuHyc 50 °C go nntoc 70 °C.

5.3 Tpn HeobxogumoCT 0COObIX YCMOBMIA TPAHCMOPTUMPOBAHWUS 3TO AOMKHO ObiTb OrOBOPEHO
cneumanbHo B JOrOBOPE Ha MOCTaBKY.

6 TAPAHTUW N3rOTOBUTENA

6.1 MapaHTUiAHbIN CPOK 3kcnnyaTauun — 48 MecsueB Co AHs BBOAA npubopa B akcnnyaTaumio.
6.2 [apaHTUHbLIN CPOK XpaHEHNS — 6 MeCALEB C MOMEHTA U3roTOBNEHUS Npubopa.

7 AIPEC U3rOTOBUTENA

000 «3Hepro-Coto3»

Pecnybnuka benapycb

210601 r.Butebek, yn. C. MaHkosoit 3, www.ens.by

Ten/cakc +375(212) 67-72-77, e-mail: energo@vitebsk.by
koMmmepyeckuin otaen Ten/cakc +375(212) 67-75-80, 67-75-98
e-mail: sale@ens.by, energo1@ens.by
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MPUNOXEHUE A
(cnpaBoYHOE)

OnucaHne NpoTOKONOB 0OMEHa AaHHbIMM

B npubope peannsoBaHbl Tpu NPOTOKONa 06MEHa AaHHBLIMM:
1. [MpoTokon o6meHa aaHHbIMM MODBUS, pexum RTU.
2. MpoTtokon obmeHa «3Hepro-Coto3y.

3. MO3K 60870-5-101.

MpoTtokon oomeHa gaHHbIMM MODBUS, pexum RTU.

dopmat nocbinkm  — 8 6ut, 6e3 KOHTPONA YeTHOCTU (MO YMONYaHuIo), 1 CTOMOBLIN;
8 61T, KOHTPONb HEYETHOCTH, 1 CTOMOBBIN;
8 61T, KOHTPOMb YETHOCTH, 1 CTOMOBBIN.
Ckopoctb 0bmeHa — 115200 6og, 57600 6oa, 38400 6Goa, 28800 6oa, 19200 6oa, 9600 60a (no
ymonuanuio), 4800 604, 2400 604, 1200 60p.
Maysa TUWKHbI 3.5 BainTa Mexay nockinkamu, B COOTBETCTBUM C TpeboBaHusmu npotokona MODBUS,
pexum RTU.
MMpu pacyete CRC ucnonbayetcsa nonunHom 0xA001;
CeTeBoOM agpec kaxaoro nopta npubopa 3agaeTcs notpebutenem B ananasoHe o1 1 go 255.
OyHkum MODBUS, nogaepxusaemMble JaHHbIM Nprubopom:
Oyhkuma 1 (0x01) — uyTeHne cocTosHUs BCTpoeHHbIX pene (0x — 6aHk);

OyHkums 2 (0x02) - yTeHWe COCTOSHUS AUCKPETHBIX BXOAOB (1X — 6aHK);
OyHkums 3 (0x03) - uTeHWe perucTpoB HacTpoek (4x — 6aHk);

OyHkums 4 (0x04) - uTeHWe BXOAHbIX PETUCTPOB (3X — 6aHK);

OyHkums 5 (0x05) - ycTaHOBKa e4MHUYHOMO BCTPOEHHOrO pene (0X — 6aHk);

OyHkums 6 (0x06) - ycTaHOBKa eAMHUYHOMO PerncTpa HacTpoek (4x — BaHk);
OyHkums 20 (0x14) — uTeHWe U3 pacLUMpEHHOM namsTh (6x — 6aHk);
Oynkuma 21 (0x15) — 3anuch B pacLLMpeHHyro namaThb (6X — BaHk).

dopmaThbl AaHHbIX UCNOMb3YeMbIE B OMUCAHMM NPOTOKONa obMeHa:

out MWHUManbHas eauHULa MHGOpMaLK, MOXET NPUHUMATL 3HauYeHe «0» unm «1»;

Bant 8 OWT [JaHHbIX, MWHUManbHas eauHULA (DU3MYEecKn nepepaBaemoit  Unu
NPUHUMAEMO MHDOPMALMKM, MOXET UCMOoNb3oBaTbCH Kak CaMOCTOSTESNbHas
eoMHMLa MHQopMauuy (ovMana3oH BO3MOXHBIX 3HadeHuin o1 0 go 255) wmm
BXOAMTb B COCTaB boree CroXHbIX JaHHbIX;

CINoBO 2 6ailTa AaHHbIX OObeaHEeHHbIX MH(OPMALMOHHBIM  CMbICIIOM, MOPSIAOK
CrnefoBaHMs BCerga CTapluni 3aTem MnaaLni 6antol;

Lenoe 6e33HaKoBOE CMOBO [aHHbIX, MPUHUMAOLLEE TOMbKO MOMOXMTENbHOE 3HAYeHWe, Auanas3oH
npeacTasnsemblx 3HayeHun ot 0 fo 65535;

Liefioe 3HaKoBoe CNOBO [aHHbIX, MPUHUMAIOLLEE KaK MOMOXWUTENBHOE Tak K OTpuuaTesibHoe
3Ha4yeHue, [OManas3oH npeacTaBnsieMblX 3HavyeHun o1 -32768 po 32767,
oTpULaTenbHble Yacna NpeacTaBneHbl B ABOUYHOM AOMNOHATENBHOM KOAE;

BewwectBeHHoe (float) 4 Ganta gaHHbIX, 0ObeAWHEHHbIe B CTPYKTYpY, NS NPeLcTaBreHns uucen B
nnasatolleM Buge, COOTBETCTBYET MexgyHapogHomy copmarty |EEE 754-1985
OOMHAPHOM TOYHOCTM, [OMana3oH MpeacTaBneHus 3HaveHuin ot -6.8:10% po
+6.8-10%, nonoxeHne 6anTOB pacnonoXeHHbIX B NamsaTk Kak [@ b ¢ d] npu
nepepave crneaywwee [c d a b, rae «a», «by, «c», «d» GalTbl U3 KOTOPbIX
COCTOMT YMCIO.

Jlnet
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®yHkums 1 (0x01).
dopmar 3anpoca ans pyHkumm 1:

| SLAVE | 01 \ START \ LENGTH \ CRC
roe SLAVE - CETEBOI aapec 3anpalumeaemoro nopta npubopa (1 6anT);
01 - kog yHKumK (1 6anT);
START - afpec Hayana 3anpalumBaeMbIX AaHHbIX (1 CroBo);
LENGTH - KOMUYECTBO 3anpaluMBaeMbIX AaHHbIX (1 CroBO);
CRC - KOHTPOSTbHBIN LKInYeckni kog (1 croso).

Mpubop OTBETUT TOMbLKO B TOM cryyae, ecnm START Haxogutcst B amanasoHe ot 0x0000 go 0x0008,
LENGTH>0 v (START+LENGTH) < 0x000A. B npoTBHOM criy4ae npubop BbiaaeT MCKNKOYEHME.

dopmat oteeTa Ans pyHKumm 1:

| SLAVE | 01 | BYTES | DATA... | CRC |
roe SLAVE - CEeTEBO aapec OTBETMBLUETO nopTta npubopa (1 6anT);
01 - koZ pyHKuUmK (1 6anT);
BYTES - KONNYECTBO NepeaBaemMblx 6anT AaHHbIX (1 6anT);
DATA... - COBCTBEHHO faHHble, NpeaHa3Ha4YeHHbIEe K OOMEHY;
CRC - KOHTPOSTbHBIN LMKIInYeckui kog (1 croso).

MMpubop oTBEYAET OOHWUM UNK AByMs HaiTamu, B 3aBMCUMOCTMW OT KONWYECTBA 3anpalLiBaeMbIX LaHHbIX.
Kaxzablit 1T B OTBETHBIX AaHHBIX MPUHUMAET COCTOSIHUE COOTBETCTBYHOLWEro perne. but «0» - K1, but «1» - K2, n
T.0. 3HayeHuo buta «0» COOTBETCTBYET OTKIHOYEHHOE COCTOSIHWE pene. Ecnn 6uT npuHumaeT 3HadveHme «1» aTto
03Ha4aeT, YTO COOTBETCTBYIOLLEE pefie BKMKYEHO. bUTbl, KOTOPbIM HET COOTBETCTBYIOLLETO Pere, YCTaHOBIEHD
B «O».

Jlnet
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®yHkums 2 (0x02).
dopmar 3anpoca a1 PyHKumm 2:

| SLAVE | 02 \ START \ LENGTH \ CRC
roe SLAVE - CETEBOI aapec 3anpalumeaemoro nopta npubopa (1 6anT);
02 - kog yHKumK (1 6anT);
START - afpec Hayana 3anpaluvmBaeMbIX AaHHbIX (1 CroBo);
LENGTH - KONMNYECTBO 3anpaluMBaeMbIX AaHHbIX (1 CoBo);
CRC - KOHTPOSTbHBIN LKInYeckui kof (1 croso).

Mpubop OTBETUT TOMbLKO B TOM cryyae, ecnm START Haxogutcst B amanasoHe ot 0x0000 go 0x0008,
LENGTH>0 v (START+LENGTH) < 0x000A. B npoTBHOM criy4ae npubop BbiaaeT MCKNKOYEHME.

dopmat oTBeTa ANS (PYHKUMUM 2:

| SLAVE | 02 | BYTES | DATA... | CRC |
roe SLAVE - CEeTEBO aapec OTBETMBLUETO nopTta npubopa (1 6anT);
02 - koZ pyHKuUmK (1 6anT);
BYTES - KONNYECTBO NepeaBaemMblx 6anT AaHHbIX (1 6anT);
DATA... - COBCTBEHHO faHHble, NpeaHa3Ha4YeHHbIe K OOMEHY;
CRC - KOHTPOSTbHBIN LMKIInYeckui kog (1 croso).

[Mpubop oTBEYAET OAHWUM UK ABYMS HaiTamu, B 3aBUCMMOCTM OT KONMYECTBA 3anpallnBaeMblX JaHHbIX.
Kaxabln 6UT B OTBETHBIX AaHHbLIX OTOBpaXaeT COCTOSHWE COOTBETCTBYIOLLETO AMCKPETHOMO BXOAA. 3HAYEHMIO
Buta «0» COOTBETCTBYET Pa30MKHYTOE COCTOSIHWE AMCKPETHOro Bxoga. but «0» - 1, but «1» - 2, n 7.0. Ecrm
OUT NpuHUMaET 3HaveHne «1» 3TO 03HAYaeT, YTO COOTBETCTBYIOLLMIA AUCKPETHBIN BXOA 3aMKHYT. BUTbI, KOTOPbLIM
HeT COOTBETCTBYIOLLEr0 AUCKPETHOTO BX0OAA, YCTaHOBNEHbI B «O.

Jlnet
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®yHkuma 3 (0x03).
dopmar 3anpoca a1 PyHKumm 3.

| SLAVE | 03 \ START \ LENGTH \ CRC
roe SLAVE - CETEBOI aapec 3anpalumeaemoro nopta npubopa (1 6anT);
03 - kog yHKumK (1 6anT);
START - afpec Hayana 3anpaluvmBaeMbIX AaHHbIX (1 CroBo);
LENGTH - KONMNYECTBO 3anpaluMBaeMbIX AaHHbIX (1 CoBo);
CRC - KOHTPOSTbHBIN LKInYeckni kog (1 croso).

B yCTponcTBe UMETCS HECKOMNbKO 0BracTen CMeXHbIX afpecoB NpeaHa3HauYeHHbIX Ans onpeaeneHus
PEXMMOB paboTbl M HAaCTPOWKM NOA Hyxabl noTpebutens. [Ansg ynpoLleHus obnactu HasbiBaKTCs NO CBOEMY
Ha4arnbHOMY agpecy B LecTHaauaTepuiHom copmate. B gaHHoi Bepcum npubopa 6 Takux obnacren:

0x0100 obnacTb OCHOBHOW KOHMrypauuu, OpraHu3oBaHa B BWAE MaccuBa [aHHbIX C PErUCTPOM
KOMaHz;

0x0150 ta xe, yto n 0x0100, HO C 3anuCbi0 B 3HEPrOHE3aBUCUMYIO MamsATb MO aKTy MonyveHus
KOMaHAbl M HEKOTOPbIMW JOMOMHEHUAMI, ONUCAHHBIMU Aanee;

0x0200 obnacTb HaCTpoeKk AOMOMHWUTENbHOWM nepudepun, 3anucb B SHEPTOHE3ABMCUMYKD NaMsiTb MO
(haKTy NonyveHUs KOMaHabl, UMEET CBOWN KOMaHAHbIE PETUCTPbI 4NN KaXO0W U3 AONONHATENbHBIX (OYHKLMIA;

0x0300 obnactb HacTpoek npotokona MOK 60870-5-101, 3anucb B 3HEproHe3aBUCUMYK NamsTb Mo
(haKTy Nony4eHms KoMaHabl;

0x3000 obnacTb onpeaeneHns annapaTHbIX CBOMCTB NpMbopa, TOMbKO ANs YTEHUS;

0x5000 obnacTb Ha3BaHus npubopa u Homepa Bepcum /O, ToNbKo AN YTeHns.

Peructp komaHZ npeAHasHayeH AN COXpaHeHWs WHGopMauuM K3 COOTBETCTBYHLWEN obrnactu B
SHEProHe3aBMCHUMYI0 NaMATb.

Mpubop OTBETUT TOMbKO B TOM crnyyae, ecrim START HaxoguTcs B npefenax AuanasoHoB OZHOM M3
obnacreit gaHHblx, a LENGTH — o1 0x0001 fo HambonbLuero 3Ha4yeHns AfMHbI COOTBETCTBYHOLEN 06nacTu, HO
He 6onee 125. MMpu atom cneayet yvectb cnegytowee: START + LENGTH He JOMKHO MPeBbICUTb 3HAYEHUS
nocrnegHero agpeca cootsetctaytowen obnactn. Ecnm START u (unu) LENGTH Haxogatcs BHe ykas3aHHbIX
[manasoHoB, NpUBOp BblAeT UCKNHYEHUE.

®opmar oTeeTa Ana yHKUMM 3.

\ SLAVE \ 03 \ BYTES \ DATA... \ CRC \
roe SLAVE - CEeTEBOI aapec OTBETMBLLETO nopTta npubopa (1 6anT);
03 - koA pyHKLm (1 BanT);
BYTES - KONIMYeCTBO NnepeaasaemMbix 6anT aaHHbIX (1 6anT);
DATA... - COBCTBEHHO [aHHble, NpeaHa3Ha4YeHHbIE kK 0OMEHY;
CRC - KOHTPOSIbHBIN LMKYeckui kog (1 cnoso).

OcobeHHOCTbI0 3TOM KOMaHAbl SBMSIETCA TO, YTO 3anpalwmBatoTca Criosa. ,El,anee npueegeHol BCe
BO3MOXHbIE 3arnpallmMBaemMble faHHbl€ C UX aapecaMmin U AnnHamun.

Anpec ans obpauenms 0x0100: Peructp koHdurypaumm 3 crosa.

Pernctp KoHurypauun mnokasblBaeT BO3MOXHbIE TUMbl BKMOYEHUS npubopa, U Kakne napameTpbl
NpnbOp MOXET KOHTPONMPOBATb.

Pernctp KoHUrypaLmm MOXXHO NpoYnTaTh, HO HENb3S N3MEHMTD.

1-e cnoBo:

Mnagwuii 6aiT - BO3MOXHbIE TWMbI BKMIOYEHNS (COCTOSHME 1 — napameTp uamepsietcsi, coctosHne 0 —
napameTp He namepsietcs, coctosHue 0/1 — onpegensercsa npu 3akase)

Ne 6uTa 7 6 5 4 3 2 1 0
CocTosiHWe 01 0 0 0 1 1 0 0
HasHaueHue A.P. pe3epB | pesepB | peseps HETbIpEX® |~ TPeX- pe3epB | peseps

NpoBOAHAasA NPOBOAHAN
Iuet
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CrapLunit 6anT: nobUTHO (COCTOsHME 1 — napameTp uamepsieTcs, coctosHue 0 — napameTp He M3MepSETCs)
Ne 6uTa 7 6 5 4 3 2 1 0
CocTosiHMe 1 1 1 1 1 1 1 1
HasHayeHune S Q P Uca Ubc Uab Ic la
2-e CIOBO:
Mnagtumi 6anT: nobuTHO (cocTosiHe 1 — napameTp namepsieTcsi, coctosHue 0 — napameTp He M3MepseTcs)
Ne BuTa 7 6 5 4 3 2 1 0
CocTosiHMe 1 1 1 1 1 1 1 1
HasHayeHue Uo Uc Ub Ua lo lb COS ¢ f
CrapLunit 6anT: nobUTHO (CocTosHME 1 — napameTp uamepsieTcs, coctosHue 0 — napameTp He M3MepsieTcs)
Ne 6uTta 7 6 5 4 3 2 1 0
CocTosiH1e 1 1 1 1 1 1 1 1
HasHaueHve Sh Sa Qc Qb Qa Pc Pb Pa
3-e CrnoBo:
MnagLumi 6anT: nobuTHO (cocTosiHne 1 — napameTp usMepsieTcs, coctosHe 0 — napameTp He N3MepsieTcs
Ne Guta 7 6 5 4 3 2 1 0
CocTosiH1e 1 1 1 1 1 1 1 1
HasHauyeHne | COS @a Scp Qcp Pcp Un cp Udb cp Icp Sc
CrapLumin 6anT: nobuTHO (cocTosiH1e 1 — napameTp nsMepsieTcsi, coctosHue 0 — napameTp He U3MepPseTCs)
Ne 6uTta 7 6 5 4 3 2 1 0
CocTosiHue 0N 0N 0N 0N 0N 0N 1 1
HasHayeHwue, D1 DO K1 KO A1 A0 COS Pc COS P
(A.P.=1 0 0 0 0 0 0 COS c | COS P
)
(AP.=0
)

MpumeyaHme - A.P. — npusHaK JONONHUTENBHBIX BO3MOXHOCTEN
Ecrm A.P.=1, 10
A1 AQ0 - konuyectBo BrOKOB aHANOroBbIX BbIXOJ0B
K1 KO - konmyectso 6rokoB pene
D1 D0 - konnyecTBo 6/10KOB ANCKPETHBIX BbIXOAOB;
Ecnm A.P.=1, T0 HaumnHas ¢ agpeca 0x0200, pacnonoxeHa 06nacTb HACTPOMKM aHANOroBbIX BbIXOZOB,
pene n uHauKkauuy.
[anee paccmoTpum popmaTt ocTanbHbIX PEFMCTPOB, KOTOPbIE MOXHO NPOYMTATL C MOMOLLbLIO (OyHKLMK 3.
dopmaT HOMUHAMBHbBIX 3HAYEHUI 1 NOMNOXEHUI 3aNATbIX - Lenoe 6e33HaKkoBOE YMCIO.
Anpec ans obpauenns 0x0103 - HomuHan UA, anuHa 1 cnoso (ot 0 go 19999)
(3gecb 1 fanee HommuHan - 3T0 HOMMHAIBHOE 3HAYEHWE U3MEPSIEMOrO NapaMeTpa B NePBUYHON Lienu)
Anpec ans obpauenns 0x0104 - Homunan IA, anuua 1 cnoso (o1 0 go 19999)
Appec ans obpauieHuns 0x0105 — Crapuunit 6anT - Monoxenue 3ansToit UA,
MacLLTabHbIN Ko numeHT UA,
MnapLumin 6anT - Monoxexne 3anaton A,
MacLLTabHbIN KO ULMEHT IA,
Mnagwwi nonybainT coaep 1T NO3nLMI0 3ansToN COOTBETCTBYHOLLErO NapameTpa:
0 ykasbIBaeT Ha Hannyue 3ansTon B YETBEPTOM paspsiae (Crpasa HaneBo) OTCHETHOO YCTPOWCTBA;
1 yKasblBaET Ha Hanuuue 3ansaTom B TPETbeM pa3psiae (CnpaBa HaneBo) OTCYETHOrO YCTPOWNCTBA;
2 yKasblBaeT Ha Hanm4ue 3ansToi BO BTOPOM pa3psige (CrpaBa HaneBo) OTCHETHOMO YCTPONCTBA;
3 yka3blBaeT Ha Hanuyu1e 3ansTon B NepBOM pa3psije (CrnpaBa HaneBo) OTCYETHOMO YCTPONCTBA;
Crapuit nonybanT cogepxuT MHOXWUTENbHBIA KOAMULMEHT Ans COOTBETCTBYIOLLErO NapameTpa:

0 100 (A, V);
3 103 (KA, kV);
Anpec ans obpauenns 0x0106 - HomuHan UB, annHa 1 cnoso
et
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Homunan 1B, anvHa 1 cnoso
aHanorvnyHo agpecy 0x0105 ansa gasel B;

Anpec ans obpatenms 0x0107

Appec ans obpaieHus 0x0108

Anpec ans obpatenms 0x0109 HomuHan UC, anuHa 1 cnoso

Anpec ans obpatenms 0x010A HomuHan IC, anuHa 1 cnoeo

Anpec ans obpaienns 0x010B - aHanoryHo agpecy 0x0105 ans cpassl C.

Ecrm npubop n3mepsieT MOLLHOCTb, TO BO3MOXHO 3aAaTb TOMbKO HOMMHanbl UA, IA W nonoxenue
3ansToi ANS OaHHbIX napameTpoB. HOMWHanbI AN BCEX TOKOB M HANPsKEHUIA B 3TOM Clyyae OAMHAKOBLIE.
HOMMWHas bl MOLLHOCTEN M NIUHENHBIX HAMPSHXKEHUA BIYMCNAKOTCA aBTOMATUYECK. [10NbITKM M3MEHUTb HOMUHANMbI
ANS 0CTanbHbIX TOKOB M HaNpshkeHWn ByayT NPOUTHOPUPOBaHbI.

Anpec ans obpauenns 0x010C —  Crapuumin 6ant

mnagwme 4 6uta — CkopocTb npuema/nepenayn no RS-485, 6oa
115200
57600
38400
28800
19200
9600 Mo YMOSYaHUIo
4800
2400
1200
ctapwme 4 6uta — KOHTposb YETHOCTM Npyu Npueme/nepeaave
0 6e3 KOHTPONS YeTHOCTH Mo yMONYaHuIo
1 KOHTPOMb HEYETHOCTY
2 KOHTPOIb YETHOCTY
Mnagwwin 6ant — CeTeBoin agpec nopTa npubopa.

Mo ymonyaHuio ceteBom agpec nopta RS-485(1) - 253; cetesoi agpec nopta RS-485(2) - 254.

Hanpumep: ecnu 3HauyeHre cnosa no agpecy 0x010C pasHo 0x2618 310 03HayaeT, YTo CEeTEBOM HOMEP
npubopa umeeT 3HayeHue 24 (0x18), ckopocTb obmeHa 3agaHa 38400 60f, BKMKOYEH KOHTPOMb YETHOCTM
nepeaaBaeMblX AaHHbIX.

Anpec ans obpatyenns 0x010D

Appec ans obpatyenus 0x015F
B chopmare float.

Anpec ans obpauenms 0x0161

Appec ans obpateHus 0x0163
float.

O -=_2DNWPHSO1IO N

Kog sipkoctn 1 - 31.
HoMWHanbHOE 3HaYeHWe NMHENHOTO HaNPSPKEHUS NEPBUYHBIX Lieneil

HomuHanbHoe 3Ha4eHne Toka neperyHbIX Lenen B opmare float.
HomuHarnbHoe 3HayeHWe MOLLHOCTU MEPBUYHBLIX Lenei opmate

3pecb pacnonaraeTcs onucaHne obnacTtu perncTpos gaHHblx ¢ agpeca 0x0200.
[1ns aHanoroBbIX BbIXOA0B:

0x0200
Mnagwmi 6ant HOMep napameTpa no Tabnuue 1, KOTOPOMY COOTBETCTBYET aHANOroBbIN BbIX04 1
CrapLumn bant HoMep napameTpa no Tabnuue 1, KOTOPOMY COOTBETCTBYET aHANOrOBbIN BbIX0Z 2
0x0201
Mnagwmin Gant HOMep napameTpa no Tabnuue 1, KOTOPOMY COOTBETCTBYET aHANOroBbIN BbIXO4 3
CrapLumn bant HOMep napameTpa no Tabnuue 1, KOTOPOMY COOTBETCTBYET aHANOroBbIN BbIXod 4
0x0202
Mnagwwi 6ant HoMep napameTpa no Tabnuue 1, KOTOPOMyY COOTBETCTBYET aHamNOroBbIi BbIX04 5
CrapLuui bant HOMep napameTpa no Tabnuue 1, KOTOPOMY COOTBETCTBYET aHANOrOBbIN BbIXO 6

Ecnu Homep napameTpa paBeH 0, TO COOTBETCTBYHOLLMIA aHANOMOBbIN BbIXO OTKITHOYEH.
0x0203

Mnagwwi 6ant KOA AnanasoHa M3MEHeHUst CUrHana Ha aHanorosom Bbixoge 1 (no Tabnuue 3)
CrapLuun bant KoJ AnanasoHa U3MEHEHWs CUrHana Ha aHanoroBom Bbixoge 2 (no Tabnuue 3)
0x0204
Jluct
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Mnagwwir 6ant KOA AnanasoHa M3MEHeHUst CUrHana Ha aHanorosom Bbixoge 3 (no Tabnuue 3)

CrapLuun bant KoZ AnanasoHa U3MEHEHWS CUrHana Ha aHanoroBoM Bbixoae 4 (no Tabnuue 3)
0x0205

Mnaptwwit 6ant KoZ AnanasoHa U3MEHEHWS CUrHana Ha aHanoroBOM Bbixoae 5 (no Tabnuue 3)

CrapLumn bant KOA AnanasoHa 3MEHEHUst CUrHana Ha aHanoroBom Bbixoge 6 (no Tabnuue 3)

0x0206  KomaHAHbIV pernctp Ans npuMeHeHUs napameTpoB aHasnoroBbIX BbIXOLOB
0x0207 - 0x0208 Peseps

[ins pene:

0x0209

Mnagwwn 6ant HoMep napameTpa no Tabnuue A.1, no koTopomy pabotaet pene 1
CrapLumn bant (Tvn cpabatbiBaHKs):

0 He cpabartbiBaTh
1 npeBbILLEHME NOpora cpabaTbiBaHus, C rMcTepesncom (napameTpsl ¢ 1 no 34)
2 NPUHWXEHME Nopora cpabaTbiBaHus, C rMCTepesncom (napametpsl ¢ 1 no 34)
3 npeBblLEHKe nopora cpabaTbiBaHus, 6e3 ructepesnca (napameTpel ¢ 1 no 34)
4 npuHuxeHne nopora cpabatbiBaHus, 6e3 rcrepesnca (napametpbl ¢ 1 no 34)
5 npsimoe cpabatbiBaHue ot TY (napametp 36)
6 nHBepcHoe cpabatbiBaHue oT TY (napametp 36)
7 npsiMoe cpabaTbiBaHWe OT AUCKPETHOro Bxoaa (napametp 35)
8 nHBepcHoe cpabatbiBaHKe OT AUCKPETHOro BxoAa (napametp 35)
[MCTepesnc 3aBnUCUT OT KOHTPONMPYEMOTO napameTpa:
ans TokoB (kpome 10) n Hanpsxenui (kpome UO) ructepesunc paseH 80 eanHu;
ANS 4acToTbl rMCTepesnc paseH 50 egnHnL;
ANS KO3PULMEHTOB MOLLHOCTY rucTepesic paseH 10 eanHny;
ANs ocTanbHbIX napameTpoB ructepesunc paseH 200 eguHuL,
[ns napameTtpos ¢ 1 no 34: nopor cpabaTtbiBaHMs B e4NHNLAX U3MEPSEMOTO NapameTpa (CMOTpy
onucanue yHkumm 4);
[nsa napameTtpa 35: Homep TC, N0 COCTOSHMIO KOTOPOrO NPOMCXOANT ynpaBneHue pene. BoamoxHble
Ox020A  3HaueHwa ot 1 00 9. Ecnv 3agaHbl Apyrie 3Ha4eHns), HUKaKom peakuu He byaer;
[ns napametpa 36: Bpems yaepxaHus pene B cpaboTaHHOM COCTOSHMM, kaxaas eanHnya — 0.1 ¢,
ecnu 3HaveHue pasHo 0 — pene yaepxuBaeTcs Beerga. BoamoxHble 3HaveHms ot 0 fo 32767.
OtpuuarenbHoe 3HayeHne BocnpuHuMaeTcs kak 0. Bpems oTcunTbiBaeTCs ¢ MOMEHTa
NepeKniYeHns pene.

0x020B - 0x020C [MapameTpbl pene 2
0x020D - 0x020E MapameTpebl pene 3
0x020F - 0x0210 [MapameTpel pene 4
0x0211 - 0x0212 MapameTpel pene 5
0x0213 - 0x0214 MapameTpebl pene 6
0x0215 - 0x0216 MapameTpel pene 7
0x0217 - 0x0218 [MapameTpbl pene 8
0x0219 - 0x021A Mapametpel pene 9

Ecnv Homep napameTpa paBeH HyI — pene HUKOraa He cpaboTaer.
0x021B  KomaHgHbIi pernctp Anst npuUMeHeHUst napaMeTpoB pene

Haunnas c agpeca 0x021Ch pacnonoxeHb! Aga cnucka 0ToOpaxeHus (415 YeTbIPEXNPOBOAHON 1
TPEXNPOBOAHOM CXEM BKMNKYeHMs). Hanbonbluee 3HaYeHne AnnHbI KaXLoro cnmcka otobpaxeHnus - 20.
Havano cnucka ans YeTbIpexnpoBOAHON CXEMbI BKIKYEHMS

0x021C Mnagwwin  [1nuHa cnucka
Crapwmin  Homep CTpOKM Ha4amnbHOro 3kpaHa
0x021D MnagLwum Homep nepBoi CTPOKK Crincka oTobpaxeHns
CrapLumn Homep napametpa, oTobpaxaemoro Ha BepxHem OY
0x021E MnagLumi Homep napametpa, oTobpaxaemoro Ha cpegHem QY
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CrapLuui Homep napametpa, oTobpaxaemoro Ha HimkHem QY

0x0243 MnagLwwi Homep aBafuaTon CTpOKK Crmcka 0TobpaxeHus
CrapLuui Homep napametpa, otobpaxaemoro Ha BepxHem OY
0x0244 Mnaguwmn Homep napametpa, otobpaxaemoro Ha cpeaHem OY
CrapLuuit Homep napametpa, oTobpaxaemoro Ha HimkHem QY

0x0245  KomaHAHbIN perucTp Ansa npUMEHEHNS CrIMCKa YETbIPEXTPOBOLHON CXEMbI BKITHOYEHNS

Hauano cnucka gns TpeXﬂpOBOﬂHOVI CXEMbl BKITHOYEHWUA

0x0246 Mnagwwin  [nuHa cnucka
Crapwmin  Homep CTpOKM HaYanbHOro akpaHa
0x0247 Mnagwwi Homep nepBoi CTpoku cnncka 0TobpaxeHns
CrapLumn Homep napametpa, oTobpaxaemoro Ha BepxHem OY
0x0248 MnagLwmn Homep napameTpa, oTobpaxaemoro Ha cpeaHem QY
CrapLumn Homep napametpa, 0Tobpaxaemoro Ha HikHem QY
0x026D Mnagwwi Homep aBafuaTon CTPOKK Crmcka oTobpaxeHus
CrapLumn Homep napametpa, oTobpaxaemoro Ha BepxHem OY
0x026E MnagLwmn Homep napametpa, otobpaxaemoro Ha cpegHem OY
CrapLumn Homep napametpa, oTobpaxaemoro Ha HimkHem QY

0x026F  KomaHgHbIn perncTp Ans NnpUMeHeHNs Cnncka TPEXMPOBOLHON CXEMbI BKIOYEHNS

3HayeHve «[inuHa cnucka» AOIMKHO COBNaaTh CO 3HaYeHneM «Homep nocneaHen CTpoKM crincka

oTOBpaxXeHUs» U HaxoamMTLCA B AnanasoHe ot 1 go 20.

3HaueHue «Homep CTPOKM Ha4anbHOro 3KkpaHay JOMKHO HaXxoaMTbCA B AnanaloHe oT 1 Ao «[nuHa cnuckay.
Cnmncok Ans YeTbIpexnpoBOAHON CXEMbI BKIHOYEHUS HaunHaeTcs ¢ agpeca 0x021C, 3akaH4MBaeTCs agpecom

0x0244. Cnncok ans TPEXNPOBOAHOM CXeMbI BKMOYEHUSI HAUMHaeTcs ¢ agpeca 0x0246, 3akaHumMBaeTcs
anpecom 0x026E.

/13meHeHus B obnacti 0x0200 npu nomoLuym dyHkumm 6. CoxpaHeHue B SHeproHesaBucUMyL namsTb 6510ka

OaHHbIX MPOUCXOANT MO (haKTy NosyyYeHnst KoManabl. [py 3annck B COOTBETCTBYHOLLMI KOMaHAHbIA PETUCTP Koaa
0x55AA nponcxoauT npumMeHeHne B6roka AaHHbIX K UCOMHEHMIO.

Bce gaHHble cnuckoB nepenarTca NocnoBHO, Npu 3ToOM CTapLUI/II7I BalT B CrIOBE UMEET HEYETHbIN HOMEpP B

nocneaoBaTenbLHOCTM BalT oTBeTA.

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

[nuHa,

Agpec  HasHayeHue peructpa o108
0x0300 PacnpegeneHue no rpynne 1 (Homepa napameTtpos no Tabnuue A.4) 32
0x0320  PacnpegeneHue no rpynne 2 (Homepa napameTpos no Tabnuue A.4) 32
0x0340  AnepTypbl NnapameTpoB 32
0x0360  30HbI YyBCTBMTENBHOCTY 32
0x0380  ASDU pnist yTeHUst Ha KaHarbHOM YpOBHe 1
0x0381  ASDU obwiero onpoca 1
0x0382  ASDU rpynnbl 1 1
0x0383  ASDU rpynnbl 2 1
0x0384  ASDU rpynnbl 3 (cnopaguyeckui onpoc) 1
0x0385 ASDU npoueaypbl YTeHns 1

MapameTpbl 0OMeHa:
0x0386  mnagwwn 6ant — gnuHa agpeca K (0 — 1 6ant; 1 — 2 Bainta); 1
cTapwuin 6anT — anuHa agpeca obwvekta nHpopmaum (0 — 2 6anta; 1 — 3 baiTa)

1ameHeHuns B obnacti 0x0300 npu nomowmn dyHkummn 6. CoxpaHeHue B SHEpProHe3aBUCHMYO NamsTb Mo

hakTy npuxoma KoMaHmbl.

Jlnet
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OnucaHue annapaTHbIX CBOWCTB Npubopa pacnonaraetcst HaunHas ¢ agpeca 0x3000:

[nvHa,
Anpec  HasHayeHue peructpa J
0x3000 Kop HOMWHanNbLHOro BXOAHOrO TOKa 1
0x3001  Kof HOMWHaNbLHOrO BXOAHOIO JIMHEMHOTO HaNPSHKEHMUS 1
0x3002  Kop BapwaHTa nutaHns 1
0x3003  Mnagwas YacTb CepuiHOro Homepa npubopa 1
0x3004  Crapluas 4acTb CepuMHOro Homepa npubopa 1
0x3005 KonunyecTBo aHanoroBbIX BbIXOLOB YCTAHOBIIEHHbIX B Npubope (Mnagwui 6ainT) 1
Tun aHanoroBbIX BbIXOLOB YCTAHOBINEHHbIX B Npubope (cTaplunit 6anT)
0x3006  Konu4yecTBo pene yCTaHOBMEHHbIX B Npubope 1
0x3007  Konun4ecCTBO AMCKPETHBIX BXOLOB YCTAHOBMEHHBIX B Npubope 1
0x3008  Peseps 1
0x3009  Peseps 1
0x300A  Peseps 1
0x300B  Pe3seps 1
0x300C  Peseps 1
0x300D  Peseps 1
0x300E  Pe3seps 1
0x300F  Peseps 1

3HayeHue Ans KoAoB HOMUHAMbBHbIX 3HAYEHWIA 1 BapMaHTOB NMNTaHUA:

HomuHanbHbIn BxoaHou Tok 0,5A
HomuHanbHbI BXxogHoM Tok 1,0A
HomuHanbHbI BXOOHOM TOK 2,5A
HomuHanbHbIn BxoaHoM TOK 5,0A
HoMmuHanbHoe BxogHoe NMHenHoe HanpshkeHue 100B
HoMWHanbHOe BXO4HOE NMHENHOe HanpshkeHue 220B
HoMuHanbHOe BXo4HOE NMHeNHoe HanpshkeHue 380B
[uTaHKe OT CeTW HaNPSHXKEHNS NepeMeHHoro Toka 220B

[M1TaHWe OT CeTU HaNPSHKEHWS NEPEMEHHOTO UM NOCTOSIHHOIO Toka 2208

[M1TaHWe OT CeTU HaNPSKeHWs MOCTOSIHHOIO Toka 24B
MuTaHue ot usmeputensHon Lenu 100B
O6nactb 0x3000 TONbKO ANS YTEHMS.

~NOoO U WN

11,
12,
13,
14.

Mpu 3anpoce START = 5000h, LENGTH = 0008h cnos, npubop BbigacT cBoe HauMeHoBaHue (KOoab!
KOI8-R) n Homep Bepcum nporpammHoro obecneyeruns. Mpu npaeunbHOM 3anpoce npubop BbiAacT credytowme
naHHble (kogbl KOI8-R):

«HaumeHoBaHve npubopay:

«TOYKa»

«Homep Bepcuny:

.(Ox2E);

1(0x31); 0(0x30);

He ucnonb3yemble H6aiTbl 3anonHsoTcs cumsoriom npoben (0x20).
O6nactb 0x5000 TONbKO ANS YTEHMS.

LI(OXE3); N(0xFO): 9(0x39): 0(0x30); 1(0x31); 0(0x30); Y(OXF5):

Iuet
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®yHkums 4 (0x04).
dopmar 3anpoca a1 PyHKuum 4.

| SLAVE | 04 \ START \ LENGTH \ CRC
roe SLAVE - CETEBOI aapec 3anpalumeaemoro nopta npubopa (1 6anT);
04 - koZ pyHKumm (1 6anT);
START - afpec Havyana 3anpalumBaeMbIX AaHHbIX (1 CNoBo);
LENGTH - KONWMYECTBO 3anpalunBaeMbIX AaHHbIX (1 CrOBO);
CRC - KOHTPOSIbHBIN LMKIInYeckui kog (1 croso).

3mMepeHHble 3Ha4eHnst MOXHO NOSy4uUTb U3 ABYX 06nacTen AaHHbIX:
obnactb 0x0100 M3MepeHHble AaHHble MpefcTaBneHbl  Kak  LEMOYUCHEHHbIE B YCMOBHbIX
HOPMMPOBAHHbIX eANHNLAX;
obnactb 0x0200 M3MepeHHble [aHHble NpPEeACTaBMEeHbl Kak 4ucna C NraBaloleit 3ansaton B
(PM3NYECKMX BENMUYMHAX NEPBUYHBIX U3MEPUTESbHBIX Lienen (CMOTPeTb YHKLMIO 3,
agpeca 0x0103...0x0105).

Ons obnact 0x0100: 3Hayenne START muHumanbHoe 0x0100, 3HayeHnne LENGTH muHumanbHoe
0x0001. MakcumanbHoe 3HaveHne START u LENGTH saBucut ot coctosHus peructpa macku (agpec 0x0100,
OnuHa 3 croBa, OnucaHue NPUBELEHO HIKE).

Ona obnact 0x0200: 3HayeHne START muHumanbHoe 0x0200, 3HayeHne LENGTH muHumanbHoe
0x0002 (T.k. Bo3BpaLjaemble yucna 4 6anta). 3HadeHne nonst START gomkHO BbiTb YeTHbIM. MakcumarnbsHoe
3HaveHne START n LENGTH gomxHO MCXoauTb 13 TOro, 4YTO K 06MeHy npegHasHaueHo 32 3HaveHue B hopmaTte
float. Mopsipok cnegoBaHWs napaMeTpoB COOTBETCTBYET NOPSAKY OnucaHHOMY B Tabnuue A.4.

dopmat oteeTa ANns PyHKUUM 4.

| SLAVE | 04 | BYTES | DATA... | CRC |
roe SLAVE - CeTeBOW appec oTBeTMBLLEro nopta npubopa (1 6anT);
04 - koA pyHKLm (1 BanT);
BYTES - KONIMYeCTBO nepeaasaemMbix 6anT aaHHbIX (1 6anT);
DATA... - COBCTBEHHO faHHble, NpeaHa3Ha4YeHHbIe K OOMEHY;
CRC - KOHTPObHbI LMKAMYECKUi ko (1 cnoBo).

OcobeHHOCTbI0 3TOM KOMaHdbl sBnseTcs To, yto 3anpawwmsatorca CIIOBA. [lanee npuBedeHbl Bce
BO3MOXHbIE 3anpallmBaemble AaHHbIE C X agpecammn 1 ArMHaMm.

MMpn NOMOLLM pEerncTpa Macki MOXHO KOHTPONMPOBATb HanMuMe PerucTpoB [faHHbIX, KoTopble OyayT B
oTBeTE.

PaccmoTpuM Ha npuMepe TPEXNPOBOAHOW CXEMbl BKMKOYEHUS (B YETbIPEXMPOBOLHON NPOUCXOAUT
aHasorMyHo ¢ y4eToM napameTpoB, yka3aHHbIx B Tabnuue A.1):

[0 ymMON4aHUio BCE KOHTPONMPYEMbIE NapaMeTpbl NPUCYTCTBYIOT B OTBETE:

MapameTp IA IC UAB UBC UCA P Q S f Cos
but pervetpa |-y 1 1 1 1 1 1 1 1 1
MacKm
Anpec
peructpa 0x103 | 0x104 | 0x105 | 0x106 | 0x107 | 0x108 | 0x109 | Ox10A | Ox10B | 0x10C
[aHHbIX
[ins ncknodenns 3 oteeta UAB 1 Q HeobxoanMMo cOpoCUTL COOTBETCTBYIOLLME BUTLI PErMCTPa MaCcKu:
MapameTp IA Ic UAB UBc UCA P Q S f Cos
but peruetpa |-y 1 0 1 1 1 0 1 1 1
Macky
Anpec
perucTpa 0x103 | 0x104 0x105 | 0x106 | 0x107 0x108 | 0x109 | 0x10A
[aHHbIX

Kak BWOHO 43 NpuBEAEHHOrO MpuMepa, OTBET CxuMmaeTcs. COOTBETCTBEHHO, €CMW 3anpOCUTL MapameTp no
agpecy 0x10B v BbiLue, TO NprbOop BbIAACT UCKIIHOYEHWE. Takoi anroputM BbibpaH ANs COKpaLLeHUs BpEMEHH onpoca.
IMeeTCs BO3BMOXHOCTb UCKITHOYNTL 13 OTBETA NH0BbIE NapaMeTpbl U Npu 3TOM CYMTLIBATL WX BCE 3@ OAMH 3anpoc.

Jlnet
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Mopsinok crefoBaHWs, aapec PerucTpa [aHHbIX, OUT perucTpa Macku M OnucaHue napameTpa Mo
YMOIYaHUI0 11151 YETbIPEXTPOBOAHOM CXeMbl BKNIOYEHUS NpuBeaeHb! B Tabnuue A.1.

Tabnmua A.1
Ne Anpec but
napa- | peructpa | peructpa | Mapametp Onucanue
MeTpa | [JaHHbIX | Macku
1 0x103 1 IA [lencTytoLiee sHaveHre Toka pasbl A
2 0x104 1 IC [encraytoLiee 3HaYeHue Toka asbl C
3 0x105 1 UAB [encTtaytoLiee 3HaYeHne MexagydasHoro HanpskeHus A-B
4 0x106 1 UBC [encraytoLiee 3HaYeHne MexagydasHoro HanpsbkeHus B-C
5 0x107 1 UCA [encrtaytoLiee 3HaYeHne MexaydasHoro Hanpskenus C-A
6 0x108 1 P AKTVMBHas MOLLHOCTb TPEX(A3HON CUCTEMDI
7 0x109 1 Q PeakTuBHas MOLHOCTb TpexasHOM CUCTEMbI
8 0x10A 1 S [onHas MOLLHOCTb TPeXasHOi CUCTEMDI
9 0x10B 1 f Yactota cetn (HomuHan 50000 cootsetctayet f =50 'y)
10 0x10C 1 c0s ¢ KoahpuuymeHT MoLLHOCTH Tpe_xq)asHoPl cuctembl (HommuHan 1000
eMHUL, COOTBETCTBYET COS ¢ =1)
11 0x10D 1 IB [lencTytoLiee 3HaveHre Toka dasbl B
12 0x10E 1 (o] [lencTBytOLLEE 3HAYEHME TOKA HYNIEBOW NOCNeL0BaTENBHOCTY
13 0x10F 1 UA [enctaytoLiee 3HaYeHne HanpshkeHns gasbl A, hasHoe
14 0x110 1 V:] [encTytoLiee 3HaveHre HanpshxeHns dasbl B, hasHoe
15 0x111 1 uc [enctaytoLiee 3HayeHne HanpshkeHns gasbl C, hasHoe
16 O0x112 1 Uo [lencTBytoLLlee 3Ha4YeHre HanpsHKeHNs HyNeBow
nocnefoBaTenbHOCTH
17 0x113 1 PA AKTVMBHas MOLLHOCTb Mo hase A
18 0x114 1 PB AKTMBHas MOLLHOCTb No ¢hase B
19 0x115 1 PC AKTMBHas MOLLHOCTL No ¢hase C
20 0x116 1 QA PeakTBHas MOLHOCTb Mo hase A
21 0x117 1 QB PeakT1BHast MOLLHOCTb o (hase B
22 0x118 1 Qc PeakTBHas MoWHOCTb o ase C
23 0x119 1 SA lMonHas MoLHOCTL No dasze A
24 0x11A 1 SB MonHas MowHocTb no ase B
25 0x11B 1 Sc lMonHas mowHocTb no ¢ase C
26 0 Icp CpepHee 3HayeHne hasHbIX TOKOB
27 0 U cp | CpeaHee 3HaueHWe dhasHbiX HaNPsHKEHMI
28 0 Uncp | CpeaHee 3HayeHWe MeXMA3HbIX HAaNPSKEHNN
29 0 Pcp CpefHee 3HaYeHVe aKTVUBHbIX MOLLHOCTEN
30 0 Qcp CpefHee 3HaYeHne peakTUBHbIX MOLLHOCTE
31 0 Scp CpepfHee 3HaYeHve NomnHbIX MOLLHOCTEN
39 0x11C 1 coS gA KoadpdpuumeHt MOLIJ,HO_CTI/I a3l A (Homuuan 1000 eguHuy
COOTBETCTBYET COS (YA =1)
33 0x11D 1 cos gB KoadpdpmumeHt MOLIJ,HO_CTI/I a3l B (Homuuan 1000 eaumHuy
COOTBETCTBYET COS @B =1)
34 OX11E 1 cos ¢C KoacbdpuumeHTt MOU.I|HO_CTI/1 a3l C (HomuHan 1000 eguHny,
COOTBETCTBYET COS (C =1)

MopsigoK CcrnefoBaHWs, agpec peructpa fAaHHblX, OUT perucTpa Macku 1 onucaHue napamertpa no
YMOMYaHIO ANs TPEXMPOBOAHON CXeMbl BKITHOYEHUS NpUBEAEHD! B Tabnuue A.2.

Iuet
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Tabnuua A.2

Ne Agpec but

napa- |peructpa | peructpa | [lapametp Onucanve

MeTpa | JaHHbIX | Macku
1 0x103 1 IA [enctayioLiee 3Ha4YeHne Toka asbl A
2 0x104 1 IC [encrytoLiee 3HayeHme Toka asbl C
3 0x105 1 UAB [encTaytoLiee 3HaYeHne MexgydasHoro HanpskeHus A-B
4 0x106 1 UBC [encaytoLiee 3HaYeHne MexagydasHoro HanpshkeHus B-C
5 0x107 1 UCA [encraytoLiee 3HaYeHne MexagydasHoro HanpshkeHus C-A
6 0x108 1 P AKTVBHAs MOLLHOCTb TPEX(A3HON CUCTEMBI
7 0x109 1 Q PeakTBHas MOLHOCTb TpexdasHoM CUCTEMbI
8 0x10A 1 S [MornHas MOLWHOCTb Tpex@asHOM CUCTEMBI
9 0x10B 1 f Yactota cetn (HommHan 50000 cootseTctayet f =50 'u)
10 0x10C 1 c0s ¢ KoadppmumeHT MoLLHOCTH Tp?XCbaSHOVI cuctembl (HommuHan 1000

€[MHM1L, COOTBETCTBYET COS ¢ =1)

MpumevaHus k Tabnuuam A1 n A.2

1 [na napameTpoB, Yy KOTOPbIX HOMMHAN He YkasaH OTAENbHO, HOMMWHANbHOMY 3HAYEeHMHO
cootBetctByeT 20000 egunHuLl.

2 [Imana3oH BbIXoAHbIX 3HaveHun ans IA, 1B, IC, 10, UA, UB, Uc, Uo, UAB, UBC, UCA, S, SA, SB, Sc:

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

3 [mana3oH BbixogHbIx 3HaveHun ans P, Q, PA, PB, PC, QA, QB, QC:

oT - 32000 go 32000 eanHuy, (Lenoe 3HakoBoe YKCro).

4 [lnana3soH BbIXOAHbIX 3HaYEHU Ans f:

o1 44800 no 65200 eguHuy (Lenoe 6e33HaKOBOE YMUCHIO).

5 [lnanasoH BbIXOAHbIX 3HAYEHUIA ANS COS ¢, COS (A COS P8, COS (C:

oT - 1000 go 1000 eanHuy, (Lenoe 3HaKOBOE YKCHO).

6 «Ne no nopsgky» — 3TO HOMEP KOHTPOMMPYEMOro napameTpa, KOTOpbIA MCMOMb3yeTcs B
OHOHANPaBNEHHOM pEXUME

Permctp mMackm cocTouT 13 Tpex CrnoB:
Anpec ans obpawwenus 0x0100, anrHa 3 crnosa.

1 cnogo:
Mnagwwit 6anT (BO3MOXHbIE TUMbl BKMKOYEHNS)
Ne 6uTa 7 | 6 | 5 | 4 | 3 | 2 | 1 | o0
HasHaueHve ®da3a, no KOTopon 13mepseTcs Pexum Cxema ®dasa ans uamepeHus
yacToTa RS-485 BKITHOYEHNS 4acTOTbI
®aza, o KOTOPON M3MePAETCA YacToTa (TONbKO YTeHue): 100 — cpasza A
010 - ¢pasza B
001 -caza C
Pexum RS-485: 0 - ppyron nopt RS-485 B pexume MODBUS RTU.
1 - gpyron nopT RS-485 B ogHOHaNpaBieHHOM pexume

CxeMa BKNoYeHus (Tonbko yteHune): 10 - yeTbipexnpoBoaHas
01 - TpexnpoBoaHas
®a3sa gns U3mepeHUs 4acToTbl: 00 - n3mepseTcs YacToTa TonbKo Nno dase A
01 - wu3mepseTcs YyacToTa ToNbKo No hase B
10 - u3mepseTcs YacTota Tonbko no ase C
11 - BblbOp aBTOMATUYECKMA, B Creayrowem nopsake: A,
B, C. Ecnn HeT A, To nepexoauT Ha B, ganee no kpyry

Jlnet
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Crapwuin 6anT: nobUTHO

Ne 6uta 7 6 5 4 3 2 1 0
COCTOSIHWE MO YMOMNYaHMIo 1 1 1 1 1 1 1 1
CBOWCTBO R/IW R/W R/IW R/W R/W R/IW R/IW R/IW
HasHaveHve S Q P UCA UBC UAB IC IA
2 CIoBO:
Mnagwwwin 6anT: nobUTHO
Ne 6uTa 7 6 5 4 3 2 1 0
COCTOsIHWE N0 YMOMNYaHuIo 1 1 1 1 1 1 1 1
CBOWCTBO RIW R/IW R/IW R/IW R/IW RIW RIW RIW
HasHaueHve uo uc uB UA (o} IB oS ¢ f
Crapwuin 6anT: nobUTHO
Ne 6uta 7 6 5 4 3 2 1 0
COCTOSIHWE MO YMOINYaHUIo 1 1 1 1 1 1 1 1
CBOWCTBO R/IW R/IW R/IW R/IW R/IW R/IW R/IW R/IW
HasHayeHve SB SA Qc QB QA PC PB PA
3 CroBo:
MnapLumit 6anT; nobutHo
Ne 6uTa 7 6 5 4 3 2 1 0
COCTOsIHWE N0 YMOMNYaHMIo 1 0 0 0 0 0 0 1
CBOWCTBO RIW R/IW R/IW R/IW R/IW R/IW R/IW R/IW
HasHaueHve COS Qa Scp Qcp Pcp Uncp | Udcp Icp Sc
CrapLumi 6anT: nobutHO
Ne 6uta 7 6 5 4 3 2 1 0
COCTOSIHME MO YMOMNYaHMIo 0 0 0 0 0 0 1 1
CBOWNCTBO R R R R R R RIW RIW
HasHaueHure pesepB | pe3eps | pesepB | pe3epB | pe3eps | pesepB | COS ¢c | COS ¢gB
MpumeyaHue Kk peructpy mackn: Ceoncteo R/W — BUT MOXHO unTaTb U M3MEHSTb, CBOMCTBO R -

BUT MOXHO TOMbKO YNTaTb.
MpnGop BO3MOXHO UCMOMb30BaThL B YETHIPEXMPOBOAHON W TPEXNPOBOAHOI CXEMaX BKIHOYEHMS.
Mpubop B YETLIPEXMPOBOLHOM CXeME BKIOUEHWS KOHTPONMPYET CrieaytoLe napameTpbl:

IA, IC, UAB, UBC, UCA, P, Q, S, f, cos ¢, IB, 10, UA, UB, UC, U0, PA, PB, PC, QA, QB, QC, SA, SB, SC,

Icp, Udb cp, Un cp, Pcp, Qep, Scp, cos ga, cos @s, COS @c.

[Mpu YeTbIPEXNPOBOAHOM CXEME BKMOYEHUS PETUCTP MACKM MO YMOSTHaHUIO CrieaYOLLMIA:
1 cnoso: OxFF88;  (0b1111111110001000)

2 cnoso: OxFFFF;  (0b1111111111111111)

3 cnoo: 0x0381;  (0b0000001110000001)

an60p B TpeXI'IpOBOp,HOFI CXeMe BKINKYEHUA KOHTPONUPYET cneayrwme napameTpbl:

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

[pu TPEXNPOBOHON CXEME BKKYEHNUS PETUCTP MACKK N0 YMOMYaHUIO CreayoLumi:

1 cnoso: 0xFF84;  (0b1111111110000100)

2 cnoso: 0x0003;  (0b0000000000000011)

3 cnoso: 0x0000;  (0b0000000000000000)

Kamomy TNy  BKNIOYEHWA  COOTBETCTBYIOT ONpPedesrieHHble napaMeTpbl  U3MEpPEeHUd

"

COOTBETCTBEHHO Mpy BbIGOpEe Anst Nepefayn napameTpa, KOTopblil He KOHTPONMPYETCS B AAHHOW Cxeme

BKITIOYEHUS, Bbl6paHHbIl7I out perncTpa Mackn aBToOMaTU4eCcKu C6paCbIBaeTCﬂ B 0.
PeFI/ICTp Macku, a Takke 3HaYeHUs HOMMHANOB W MOSIOXEHWe 3ansTOM MOXHO W3MEHUT

NOMOLLbH (DYHKLWW 6.

b C
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®ynkuumsa 5 (0x05).
®opmar 3anpoca a1 PyHKumm 5:

| SLAVE | 05 \ START \ DATA \ CRC
roe SLAVE - CEeTEBOW aApec 3anpalumBaemoro nopta npubopa (1 6anT);
05 - koZ pyHKumm (1 6anT);
START - HOMep pere, y4acTByHoLLero B yrnpasneHuu (1 ¢noso);
DATA - KOA, COCTOSIHUS, B KOTOPOE HEOOX0AMMO YCTaHOBUTL pene (1 cnoso);
CRC - KOHTPOSTbHBIN LIMKIINYeckui kog (1 croso).

Mpubop oTBeTUT TONbKO B TOM cnydvae, ecnn START Haxogutcs B AmanasoHe ot 0x0000 go
0x0008. CooTBeTCTBME HOMEPOB perne Ux uanyeckomy HasHauveHuto crepytowlee: 0x0000 — K1, 0x0002 -
K2, n 7.0. Ecm START HaxoguTcs BHe ykasaHHbIX AuanasoHoB, Npubop BblioaeT mcknwoyenne. DATA
MOXeT npuHumathb 3HayeHus O0xFFO0 ans komaHabl «Bkntountey, unmn 0x0000 ans komaHabl OTKMOUATD.
[lpyrvie 3HaYeHNs He MMEHST COCTOSIHUE pene, Npy 3TOM NpUBOP BbIAACT NCKIKOYEHME.

dopmat oteeTa ANns PyHKUMUM 5:

| SLAVE | 05 | START | DATA | CRC
roe SLAVE CETEBOW afpec 0TBETMBLLEro nopta npubopa (1 6anT);
05 kog pyHkumm (1 GanT);
START afpec perucTpa, yyacteyoLero B obmeHe (1 croeo);
DATA AaHHble, 3anucbiBaeMble B peructp (1 cnoso);
CRC KOHTPONbHbIN LMKINYeCKuia kog (1 croso).

Bce nons otBeTa coBnagaroT ¢ nonsmu 3arnpoca.

Mpnbop BbIAACT MCKNKOYEHME HA 3Ty KOMAHY B CREAYOLLMX CryYasnX:
B Npubope HET HI OAHOTO perne;
afpecyemoe pene He HaCTPOEeHO Ha paboTy ¢ 3TON KOMAHZOW (OMUCaHWE HAaCcTPOEK pene).

Jlnet
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®yHkuums 6 (0x06).
®opmar 3anpoca a1 PyHKumm 6:

| SLAVE | 06 \ START \ DATA \ CRC
roe SLAVE - CEeTEBOW aApec 3anpalumBaemoro nopta npubopa (1 6anT);
06 - koZ pyHKumm (1 6anT);
START - aJpec peru1cTpa, y4acTaytoLLero B obmeHe (1 cnogo);
DATA - AiaHHble, 3anucbiBaemMble B peructp (1 cnoso);
CRC - KOHTPOSIbHBIN LMKIInYeckui kog (1 croso).

Mpubop OTBETUT TONMLKO B TOM cnyyae, ecnn START Haxoautcs B ananasoHax obnacten 0x0100,
0x0150, 0x0200, 0x0300 wnu START = OxFFFF. Ecrim START HaxoguTcs BHE ykadaHHbIX AMana3oHoB,
Npubop BblgaeT UCKNKYEHMe.

®opmar oteeTa Ans QyHKLUmUM 6:

| SLAVE | 06 \ START \ DATA \ CRC
roe SLAVE CETEBOW agpec 0TBeTMBLLEro nopTa npubopa (1 6anT);
06 kog pyHKumm (1 GanT);
START afpec perucTpa, yyacTaytowero B 0bmeHe (1 ¢noso);
DATA AaHHblE, 3anucbiBaemMble B pernctp (1 cnoeo);
CRC KOHTPOIbHbIN LyKNu4ecknit kog (1 cnoeo).

Bce nons otBeTa coBnagaroT ¢ nonsmm 3anpoca.

Anpeca peructpos obnactut 0x100, KOTOpbIE BO3MOXHO U3MEHWUTH MPU MOMOLLM (PYHKLMM 6, ONKUCaHBI
B Tabmuue A.3.

Tabnuya A.3
[nvHa
Apnpec ans obpalyeHust | HasHayeHue peructpa perucTpa,
CroB

0x0100 Peructp macku 3

0x0103 HomuHan UA (uenoe 6e33HakoBoe) 1

0x0104 HomuHan IA (uenoe 6e33HakoBoe) 1
Crapuumin 6anT - Monoxexwne 3anstoit UA, maciutab UA

0x0105 NS . 1
Mnapwwwit 6anT - Monoxexune 3ansaTon A, maclutab IA

0x0106 HomuHan UB (uenoe 6e33HakoBoe) 1

0x0107 HomuHan IB (uenoe 6e33HakoBoe) 1
CrapLumi 6anT - Monoxenwne 3anstoit UB, maclutab U

0x0108 NS . 1
Mnapwwwit 6anT - Monoxexue 3ansTou IB, macwutab IB

0x0109 HomuHan UC (uenoe 6e33HakoBoE) 1

0x010A HomuHan IC (uenoe 6e33HakoBOE) 1
Crapuumin 6anT - Monoxexwne 3anstoit Uc, macwutab UC

0x010B NS . 1
Mnapwwwit 6anT - Monoxexue 3ansaToi IC, macwTad IC
CrapLuui 6anTt - CkopocTb 06MeHa no RS-485, KOHTPOMNb YETHOCTY

0x010C NS y 1
Mnagwwun 6ant - CeTeBomn agpec nopta

0x010D Kog sipkocTu 1

MpumeyaHne — Pernctpbl, 06bABNEHHBIE KaK PE3epPB, HEAOCTYMHbI AN U3MEHEHMS NOTpebuTenio.
OcranbHble agpeca u HasHauveHue pernctpos obnacti 0x0200 0x0300 coOTBETCTBYHOT ONMCAHWIO ANS
yHKumm 3.

Perncrp Macku onucaH B (oyHKLMN 4.
[1ns Kagoro 13 NOPTOB MOXHO 3aAaThb CBOW PErUCTP Mackn HE3aBUCHUMO.

OnuncaHue ocTanbHbIX PerncTpoB B YHKLMK 3.
dopmaT ANt HOMUHAMbBHBIX 3HAYEHUIA U MONOXEHUI 3aNATbIX - Lienoe 6e33HaKOBOE YMUCHO.
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[Ins coXpaHeHUs M3MEHEHWA B SHEproHesaBucUMylo nmamstb u3 obnactu 0x0100 Heobxogumo
OCYLLECTBUTb 3anUCb B PErUCTP KOMaHA C MOMOLLbIO (YHKLMK 6:

START = OxFFFF

DATA = 0x55AA

HoBble napameTpbl BCTYNAT B CUNY TOMBKO NOCIE 3aHECEHMS UX B 3HEPrOHE3aBUCUMYIO NaMSTb.

[Ins nepeknioYeHns cxembl MOAKMIOYEHUS Mexay 3-X unu 4-x NpOBOAHbIM  BKIHOYEHMEM
Heobxoanmo 3anucatb B peructp ¢ agpecom OxFFFF cnegytowee 3HadeHwe:

DATA = 0x0003 TpexnpoBogHas Cxema BKITHOYEHMS;

DATA = 0x0004 yeTbipexnpoBogHas CXxema BKIYEHNS.

[NepekntoyeHne NPOMCXOANT MO PaKTy nepeaayn KoMaHabl.

[ins Toro 4tobbl COOTBETCTBYHOLMI 6MOK AaHHbIX 13 06nactv 0x0200 NPUMEHUNCS K UCNIONMHEHWHO
HeMeaneHHo, Heobxoaumo B KOMaHAHbIe perucTpbl aTux 6nokoB 3anmucatb kog 0x55AA. B npotvBHOM
cnyyae HOBble AaHHble BydyT NPUMEHEHbI MOCMe BbIKITIOYEHNS W NOCMELYIOWEro BKIoYeHns npubopa.
Mpn M3MEHEHUM CMUCKOB OTOBpPaXeHUs crieayeT Heucronb3yemyto YacTb 06nactn COOTBETCTBYHOLIETO
cnueka 3anonHaTb kogom 0x0000.

B npubope umeetcs BTOpoM cnocob 3anucu fdaHHbix ¢ agpeca 0x0100 no 0x010D 6es
MCNONb30BaHNS JONONHATENBHON KOMaHbl. [N aToro cnegyeT npou3soauTb 3anuck B agpeca ¢ 0x0150
no 0x015D (Ha3HaueHue perncTpoB aHanornyHo ¢ obnactbio 0x0100).

Mpu 3TOM [daHHble OydyT He TOMbKO 3anucbiBaTbCA B SHEProHEe3aBUCUMYKD NaMsiTb, HO
NPUMEHSATBCA K MCNONb30BaHMIO CPa3y, MO NOCTYNAEHMO KOMaHab!. [ npaBunbHON HAacTPoMkK npubopa
crnegyert y4ecTb, 4yTo pernctpbl «HommHan Ux», «HomuHan Ix», «lonoxenne 3anstoit Ux, macwtab Ux,
nonoxexue 3anaton Ix, macwrtab Ix» cBA3aHHbl Mexgy coboid. CumBon «x» 06o3HavaeT
cooTBeTCTBYHOLWYIO (hasy A, B nnm C.

Wveetcs ewe oguH cnocob 3agaHMs HOMMHAmbHbIX 3HAYEHUA MEepPBUYHBIX Lener Toka W
HanpsbkeHus. [Ins aToro cneayeT 3anuckbiBaTh B Npubop 3HaveHue B popmare float no cmexHbIM agpecam
0x015F:0x0160 gns HOMUHANBLHOTO 3HAYEHUS SIMHENHOIO HanpsxeHus, u no agpecam 0x0161:0x0162 ans
HOMMHAIbHOO 3HAaYeHMs TOKa.

Bo3mOXHblE 3Ha4YeHMS ANs AaHHbIX NapaMeTpoB HaxoaaTes B guanasoHe ot 0.001 go 9999000.0,
npu atom ans yucen Gonbwe 0.999 npuMeHsTCSA TONMbKO nepable 4 3Havawwx undpbl. ObsizaTenbHbIM
YCIOBMEM 3amuUCu 3TUX NapaMeTpoB SBMSETCA NOCHeA0BaTENbLHOCTb: MNAALLUMA agpec, CTaplunMi agpec.
MpoBepka Ha KOPPEKTHOCTb 3HAYEHMI MPOMCXOAMUT MOCNE NONyYeHUs BTOPOro crosa. Mpn HenpaBuibHOM
nopsiake AaHHbBIX MM He KOPPEKTHOM UX 3HAYEHUM BbISAETCS COOTBETCTBYHOLLEE UCKITYEHNE.
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®yHkums 20 (0x14).
®opmar 3anpoca Ans QyHkumm 20:

ISLAVE| 20 | 06 | FILE \ START | LENGTH \ CRC \
roe SLAVE - CEeTEBOW aapec 3anpalumBaemoro nopta npubopa (1 6anT);
20 - koZ pyHKumm (1 6anT);
06 - yka3aHue Ha obnacTb namsTu 6x (1 6anT);
FILE - HoMep harna B paclmpeHHon namsitut (1 cnoso);
START - CMelLLeHVe oT Havana dhanna (1 cnoso);
LENGTH - konnyecTBo 3anpalinBaeMbIx AaHHbIX (1 CroBo);
CRC - KOHTPOSbHbI LMKAMYeCckui kog (1 cnoso).

Mpnbop OTBETUT TONLKO B TOM cryyae, ecnu none FILE npuhnmaet 3HaveHne pasHoe 0x0001,
START Haxopgutcsi B ananasoHe ot 0x0000 go 0x0004, none LENGTH>0 n (START+LENGTH)<0x0006.
Mpyn He BLIMOMHEHNUN 3TUX YCINIOBUN NPUBOP BbIAAET UCKNKOYEHME.

®opmart oteeTa Ans yHKuum 20:

| SLAVE | 20 [ BYTESA| BYTES | 06 | DATA... | CRC
roe SLAVE CETEBOW afpec 0TBETMBLLEro nopta npubopa (1 6anT);
20 kog pyHkumm (1 GanT);

BYTES A  Bcero konu4ectBo 6anT k 0bmeHy (1 6ai);
BYTES Konm4ecTso GaiT k 0bMeHy 4515 3anpoLueHHoro aina (1 6ainr);

06 yKasaHue Ha obnacTb namsTu 6x (1 6anT);
DATA... COOCTBEHHO iaHHble, NpeHa3HaYeHHbIe K 0BMEHY;
CRC KOHTPONbHbIN LMKINYeCckuia kog (1 croso).

[laHHas komaHaa npeaHasHavyeHa and nony4yeHus BpeMeHu oTCHMTbiBaeMoro Yacamm pearibHoro
BPEMEHWN YCTAHOBJIEHHBIMU B |'|p|/|6op. CDopmaT npegcrasisemMblX AaHHbIX CJ'IeLI,yIOUJ'MVIZ

Apnpec ans obpalyeHuss | HasHayeHue peructpa, ero oopmar [nana3soH 3HaueHwil
0x0000 MunnucekyHabl, Lenoe 6e3sHakoBoe 0...999
0x0001 CrapLumi 6anT — cekyHapl, 6ant 0..59
Mnagwwi 6anT — MuHyTbI, 6anT 0..59
0x0002 CTapmvmv 6aVIvT —yacbl, bant ) 0..23
Mnagwwuin 6anT — geHb Mecsua, 6ant 1..31
Crapwumin 6ant — mecs, baint 1...12
0x0003 Mnapwwit 6anT — rog, 6ant 0...99
0x0004 CrapLumi 6anT — netHee/3umHee, Bant 0...1
MnapLmin 6anT — Yyacosoi nosic, 6ant -12..412

Bpems, oTnaBaemoe no 3Toi KOMaHa4e, COOTBETCTBYET MOMEHTY Hayana cTapToBoro buta nepeoro
OalTta oTBeTA.
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®yHkuma 21 (0x15).
®opmar 3anpoca Ansg yHkumm 21:

ISLAVE| 21 [BYTE| 06 | FILE | START | LENGTH | DATA.. | CRC |
roe SLAVE - CEeTEBOW aApec 3anpalumBaemoro nopta npubopa (1 6anT);
21 - koZ pyHKumm (1 6anT);
BYTE - Konm4ecTBo 6aiT k 0bmeHy (1 6ainT);
06 - ykasaHue Ha obnactb namatn 6x (1 6anT);
FILE - HoMep (harnna B paclmpeHHon namsatut (1 cnoso);
START - CMeLLieHVe oT Havana dhanna (1 cnoso);
LENGTH - konn4ecTBo 3anpalunBaeMbIxX AaHHbIX (1 CroBO);
DATA... - AaHHble npeaHasHaveHHble K 0OMeHY;
CRC - KOHTPOMbHbI LMKAMYeCKui ko (1 cnoso).

Mpnbop oTBETUT TONbKO B TOM cnyyae, ecnu none FILE=0x0001, none START=0x0000, none
LENGTH=0x0005. Mpw He BbINOMHEHWM 3TUX YCNOBMI NPUOOP BbIAAET UCKKOYEHME.

34ecb BBefeHbl TakMe OrpaHuYeHus NoToMy, JaHHas KOMaH4a npefHasHaveHa Ans 3afaHus
BPEMEHM OTCYMTLIBAEMOrO YacaMu peanbHOr0 BPEMEHM YCTaHOBMEHHbIMM B npubop. Popmart
NPeACTaBNSAEMbIX JaHHbIX CreayLLui:

Anpec ans obpallenus | HasHaveHve peructpa, ero goopmat [nanasoH 3HaveHni
0x0000 MunnvcekyHabl, Lenoe 6e33HakoBoe 0..999
0x0001 CrapLumin 6anT — cekyHapl, 6ant 0..59
Mnagwmin 6anT — MuHYTHI, 6anT 0..59
0x0002 CTapLUI/II/Iv 68I/IVT - Yacbl, 6banTt ) 0..23
Mnagwwin 6anT — aeHb Mecsila, bant 1..31
CrapLuui 6ant — mecsu, 6ant 1..12
0x0003 Mnapgwwit 6anT — rog, 6ant 0...99
0x0004 CrapLumi 6anT — netHee/3umHee, bant 0...1
MnapLwwit 6anT — Yyacosoi nosic, 6ant -12..412

Bpewmsi, 3ajaBaeMoe 3TOi KOMaHZOW, [OMKHO COOTBETCTBOBATb MOMEHTY Hayana CTapToBOro
Buta nepsoro HanTta kKoMaHapb!.

®opmar oteeTa Ans GyHKumum 21:
OtBeT npeacrTaBnser cobon Konuo 3anpoca.

ISLAVE| 21 [BYTE| 06 | FILE | START | LENGTH | DATA.. | CRC |
roe SLAVE - CEeTEBOW aapec 3anpalumBaemoro nopta npubopa (1 6anT);

21 - Ko (oyHKUMK (1 BanT);

BYTE - KonnyecTBo HanT k 0bmeHy (1 6ainT);

06 - ykasaHue Ha obnactb namatn 6x (1 6anT);

FILE - HoMep (harna B paclmpeHHon namstut (1 cnoso);

START - CMELLiEHe 0T Havana dhanna (1 cnoeo);

LENGTH - konuuecTBo 3anpalumBaemMbix AaHHbIX (1 Croso);

DATA... - fiaHHble NpefHa3HayYeHHble K 0BOMEHY;

CRC - KOHTPOMbHbI LMKNMYeckui ko (1 cnoso).

[ver
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UcknioueHue.

dopmaT 0TBETA UCKIMIOYEHNS:

| SLAVE | Ox80|CMD | CODE | CRC |
roe SLAVE - CeTeBOW agpec 3anpalumsaemoro nopta WIM (1 6anr);
0x80/CMD -kop yHKUuMM, KoTOpasi OBHapyxuna owmMbKy C YCTAHOBMEHHbIM CTapLLMM
outom (1 6anT);
CODE - kog oLumbkm (1 Bawr):
01 - «He nopnepxvBaemast (PYHKLUSY;
02 - «HenpaBunbHbIN afpec AaHHbIXY;
03 - «<HeBepHble faHHbIEY;
04 - «Ownbka npubopay;
CRC - KOHTPOSIbHBIN LIMKIINYeckui kog (1 croso).
[luct
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MpoTtokon obmeHa «JHepro-Coro3y

®opmat nockInku — 8 Gut, 63 KOHTPONS YETHOCTH, 1 CTOMOBLIN.
Ckopoctb 0bmeHa — 9600 60a.
MopT RS-485 npu pabote ¢ npoTokonom obmeHa «IHepro-Coto3y» nenonb3ayeTcs Ans nepefaydn AaHHbIX
NaccuBHbIM YCTPOCTBaM (Hanpumep: 6roky nokasbiBatoLmx yctponcts LM 9010r1Y, 6rioky aHanoroBbix
BbIxogos LM 9010AB).
[ins BKIOYEHUS NpoToKona obMeHa «AHepro-Coto3» Ha ogHOM 13 nopToB RS-485 Heobxoaumo

YCTaHOBUTb B cocTosiHME «1» BUT 4 «Pexum RS-485(x)» mnaawwero 6anta nepeoro Cnosa pernctpa Macku

apyroro nopta (cMoTpeTb npoTokon MODBUS pexum RTU).
[nuHa nocbinku Beeraa 10 6ant. Cogepxnmoe nockInkv 3aBUCUT OT HOMEPa napameTpa v koga PyHKLK.
Mocbinka oT npubopa nobanTHo AN HoMepoB napameTpa 1 — 34:

1 2 3 2 5 6 7 8 9 10
Mepy, | ®opmat
Ne | Gywamsa | RezHi | Rezlo | NomHi | Nomlo | 3an, mny | CORC | CRC
) hi lo
Apk. Uint

1

Ne - Homep wn3mepeHHoro napametpa (0T 1 go 34) B coorteeTcTBuM C Tabmuuen A.1 B

3aBUCMMOCTIM OT TUMA BKITHOYEHUA.

2
34

5-6

9
10

Kog dyHkumm: 0xCD (aaHHble)

3amepeHHoe 3HauYeHne napameTpa (hopmart B COOTBETCTBUM C NpUMeYaHneM Kk Tabnuue A.1).
RezHi - cTapwwit 6ainT, RezLo — mnagwwit 6ant

HomuHanbHoe 3Ha4eHe NepBUYHbIX Leneit, hopmar Lenoe 6e33HakoBoe YMCno.

NomHi - ctapwmi 6aint, NomLo — mnagwwit 6ant

Butbl 0-4: Apkoctb 0T 0 o 31;

Butbl 5-6: MonoxeHue 3ansTton (o1 0 o 3, dopmat Lenoe 6e33HaKoBOE YMCIO)
but 7: 1 — muranue, 0 — 6e3 MuraHus;

but 0: ®opmart napametpa 0 — int, 1 — uint;

butbl 1-7: Peseps;

KoHtponbHas cymma CRC16 (cTapiumi 6air);
KoHTponbHas cymma CRC16 (Mnagwwui 6ai)

CkopocTb 0bmeHa gaHHbIMu 9600 6og.

Maysa mexay nocbinkamm (Mexay OKOHYaHWeM nepeayn 1 Hayanom cregyrowero napameTpa) 3.5 baiTa.

MepeparoTca nocreaoBaTensHO ece napameTpbl, B COOTBETCTBUMM C Tabnuuein A.1 (HesaBuCUMO OT
perncTpa Macku), B 3aBMCUMOCTM OT CXEMbI BKIHOUYeHMs. KonuyecTBo nepefaBaemMbix AaHHbIX. [locne nepegaym
[aHHbIX, COOTBETCTBYHOLLMX HanbonbLiemy HOMEpY B Tabnuue, nepegada NnpogonkaeTcs ¢ Homepa 1 v ganee no

KorbLly.

Pacyet CRC aHanoryHo ¢ pacyeTom KOHTPOMbHOM CyMMbl npoTokona MODBUS.

Iuet
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MNpotokon MIK 60870-5-101

®opmar nockInku — 8 BUT, KOHTPONb YETHOCTK, 1 CTOMOBBIMN.

Ckopoctb obmeHa - 115200 6o, 57600 6Gog, 38400 6oa, 28800 6oa, 19200 6oz, 9600 Goa (no
ymonuanuio), 4800 604, 2400 604, 1200 6og.

OcobeHHocTu peanusauum npotokona M3OK 60870-5-101.

Bepcus  npotokona, peanusoBaHHas B npubope, 0a3npyeTcs Ha CReaylolmx CTaHgaptax U
peKOMeHAaLMsX:

FOCT P M3K 60870-5-101- 2006;

«MeToguyeckme pekoMeHaauMu Mo peanu3auuu  MHPOPMAaLMOHHOTO OBMeHa 9HeproobbeKToB ¢
koprnopaTueHoi WHGopmauroHHoit cuctemon OAO «CucTeMHbI onepaTop eauHON 3HEPreTUYECKOM
cuctembl» no npotokony MOCT P MOK 60870-5-101», 2008 r.

MpoTokon noagepxuBaeT HebanaHCHyl nepegady Mexgy MyHKTamu ynpaenenus (ganee [1Y) u
KOHTpONMpyeMbIMu NyHkTamu (ganee KI1) B nokanbHOW CET aBTOMATU3MPOBAHHOW CMCTEMbI AMCMETYEPCKOrO
KOHTPONS, UMEIOLLEN CTPYKTYPY «TOYKa-TOYKa» UM «MHOTOTOYEeYHas maructpanby. Mpubop BbICTynaeT B ponm
KI'T co cBOMM yHWKanbHbIM CETEBLIM apecoM U foKanbHbIMU MHEOPMALMOHHBIMW 0BbEKTaMU.

Mpu nepegade daHHbIX McnonbayeTcs dopmat kagpa FT1.2, onpegenentbin B TOCT P MOK 870-5-2.
[lonyckaeTca ¢opmat kak ¢ (PUKCMPOBAHHOM, Tak W C NepemMeHHon AnuHon Bnoka. Ecnn nepeparotcs Grioku
OaHHbIX npuknagHoro yposHa (ASDU), To gomkeH Mcnonb3oBaThes (hopmaT Kaapa ¢ NnepeMeHHon AnnHomn Brioka.

MpeobpasoBaTtesb NOAAEPKMBAET TOMbKO HeBanaHCHy nepegady no kaHany.

AnpecHoe nore kaHanbHOro YpoBHS pasMepoM OAMH Uv ABa BaiTa (Mo yMonyaHuio oauH 6anT).

[ins nepefaun npuknagHblX AaHHbLIX MCMOMb3YeTCs TONMbKO pexuM «1» (Mnagwwii 6ainT nepepaetcs
nepBbIM).

Obwwuin agpec ASDU MOoXeT COCTOATb U3 OQHOMO WMNW ABYX GaiT (LOIMKEH COOTBETCTBOBATb afpeCcHOMY
Moo KaHaNbHOro YPOBHS).

Pasmep agpeca obbekta uHopmMauun BbibupaeTcs M3 BapuaHtoB: 2 unu 3 BaiTa (no ymonyaHuo 2
aita).

MMone npuynHa nepegayn COCTOUT U3 ogHoro banra.

[inuHa kafpa nepeMeHon AInHbl He JOSKHA NpeBbIWwaTth 255 6anT.

Kazp dukcpoBaHHOW AnnHbI 5 unn 6 6aiT, B 3aBMCUMOCTY OT pasmepa obuiero agpeca ASDU.

[ocTynHble Ans cunTbiBaHWS 3HaYeHus TU (0o 31-X OOHOTUMHBLIX 3HAYEeHWs) NPeACTaBfOTCS B BUAE 4-X
rpynn napameTpoB (06bEKTOB MHGOPMALMK):

Mpynna 0 — nonHble (06wue) AaHHbIE. KonmyecTBo napameTpos B rpynne 31;

Mpynna 1 — Habop napameTpoB, BblbMpaeMbix M3 MOMHbIX AaHHbIX (Mpynnbl-0) Npu KOHUryprUpoBaHUM
npubopa. KonnyecTso napameTpoB B rpynne 4o 32;

pynna 2 — napameTpbl, BbibMpaeMble U3 NOMHbIX AaHHbIX (Mpynnbl-0) npu KOHUrypupoBaHum npubopa.
KonunyecTtBo napameTpos B rpynne 32;

Mpynna 3 - rpynna npegHasHaveHa 4ns crnopaguyeckoro onpoca npubopa.

Mpeobpasosatens noaaepxueaeT cneayrowme ASDU:

<9>  3HauyeHve N3MepsieMON BENMYMHBI C ONUcaTENEM KauyecTBa, HOPManu30BaHHOE 3HaYEHWeE;

<10> 3HayeHVWe W3MEPSIEMON BENMYMHBI C ONMCATENEM KayecTBa, HOPMarnm30BaHHOE 3HAYEHWE C

meTkoi BpemeHn CP24Bpemsi2a;

<11>  n3MepsieMOoit BENMYMHLI C ONUCaTENEM KayeCTBa, MaclLTabupoBaHHOE 3HAYEHME,;

<12> 3HaveHve U3MEPSEMON BENWYMHbI C OMUcaTeneM KavyectBa, MaclwTabupoBaHHOE 3HaYeHue C

meTkoi BpemeHn CP24Bpems2a;

<13> wn3mepsiemMoi BENMYMHbI C OnnUcaTeneM kavyecTBa, KOPOTKUiA opmMaT C nrasaloLLen 3ansaTom;

<14> 3HauyeHue M3MepsieMON BEMMYMHbI C OMMcaTesieM KayecTBa, KOPOTKMM ¢hopmaT C nnaBatoLlen

3anaTon ¢ meTkon BpemeHn CP24Bpems2a;

<21> 3HauyeHve N3MepsiemMoit BENMYMHbI, HOPManM30BaHHOE 3Ha4eHne Be3 onucaTens ka4yecTsa;

<34> 3HauveHWe W3MEPSEMON BESMYMHBI C ONMcaTeNeM KayecTBa, HOPMArM30BaHHOE 3HaYeHue C

meTkomn BpemeHn CP56Bpems2a;

<35> 3HauveHve M3MepSEMON BENWYMHbLI C OMMCaTeNleM KayectBa, MaclTabupoBaHHOE 3HaYeHWe C

meTkoi BpemeHn CP56Bpems2a;
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<36>

<100>
<102>
<103>
<143>
<144>

<145>

3HayeHre M3MEpSEMON BENMYMHBI C OnucaTeneM KayectBa, KOPOTKWA ¢hopmaT C nnasaroLlen
3ansaTomn ¢ meTtkon BpemeHn CP56Bpema2a;

Komanga onpoca rpynnbi;

KomaHpa uteHus;

KomaHaa cuHxpoHu3aLmm BpeMeHu;

3HayeHne W3MEepsSIeMOA  BENWYMHbI, HOPManu30BaHHOE 3HAYeHWe C METKOA BPEMEHM
CP56Bpems2a;

3HaveHre W3MepsSeMON BENWYMHBLI, MacliTabupoBaHHOE 3HaYeHWe C  METKOW BpeMeHM
CP56Bpemsi2a;

3HayeHne M3MepsieMON BENWUUMHDBI, KOPOTKUA popMaT C NraBatoLLei 3ansToi ¢ MeTKON BpEMEHM
CP56Bpems2a.

YcTpoiicTBo no3sonsiet onpegenuts 6 Tnos ASDU ans pasnnyHbix cnocoboB NONy4YeHUs M3MEPEHHbIX
[aHHbIX: YTEHUS HA KaHanbHOM ypoBHe, 06LLmiA onpoc, onpoc rpynn 1...3, npoueaypbl YTeHus.

[ns onpoca rpynn 1...3 BO3MOXHO Bbibpatb ASDU KOTOpble MMEKT KnaccuukaTop nepeMeHHON
cTpykTypbl ¢ SQ=0.

[aHHble oTaaBaemble NpMBOPOM (CMMCOK 06BEKTOB MHChOPMaLMK) B pexume paboTbl ¢ npoTokorniom MOK
60870-5-101 cnenyowwe:

Tabnuua A.4.
Wms peructpa Anpec
[encraytoLiee 3HaYeHne HanpshkeHus dasbl A (Ua) 0x0000
[encTaytoLiee 3Ha4YeHne HanpshkeHus dasbl B (Ub) 0x0001
[encraytoLiee 3HayeHne HanpshkeHust asbl C (Uc) 0x0002
[lencTBytoLLee 3HAYEHNE HaNPsHKEHNs HyneBon nocnegosatensHocTy (Uo) 0x0003
[evictBytoulee 3Ha4eHne cunbl Toka asbl A (1a) 0x0004
[encraytoLiee 3HaYeHme cunbl Toka hasbl B (Ib) 0x0005
[encTaytoLiee 3HayeHne cunbl Toka ¢asbl C (Ic) 0x0006
[lencTBytoLee 3HaYEHME CUMbl TOKA HYNEBOW NOCNEA0BaTENLHOCTY (l0) 0x0007
[enctaytoLiee 3HaYeHne MexgydasHoro Hanpshkerus (Uab) 0x0008
[encraytoLiee 3HaYeHne MexaydasHoro HanpshkeHus (Ubc) 0x0009
[enctaytoLiee 3HaYeHne MexagydasHoro HanpshkeHus (Uca) 0x000A
AkTnBHast MOLLHOCTb (hasbl A (Pa) 0x000B
AkTvBHas MoLHoCTb dhasbl B (Pb) 0x000C
AxTuBHas MoLHocTb a3kl C (Pc) 0x000D
AKTUBHasi MOLLHOCTb TpexdasHon cuctemsl (P) 0x000E
PeaktnBHas MoLHOCTb hasbl A (Qa) 0x000F
PeakTBHas MoLHOCTb thasbl B (Qb) 0x0010
PeaktueHas MowHocTb hasbl C (Qc) 0x0011
PeakTnBHas MOLWHOCTb TpexdasHomn cuctembl (Q) 0x0012
MonHas MowHocTb pasbl A (Sa) 0x0013
MonHas MowHocTb Gasbl B (Sh) 0x0014
MonHas mowHocTb pasbl C (Sc) 0x0015
lMonHas MOLWHOCTb TpexdasHom cuctembl (S) 0x0016
KoadpdpmumeHT MowHocTh thasbl A (cos A) 0x0017
KoachdpmumeHT mowHocTH chasbl B (cos B) 0x0018
KoadpgpmumeHT mowHoctn ¢pasbl C (cos C) 0x0019
KoadppmumeHT MowHocTH thasbl TpexdasHon CUCTEMBI (COS) 0x001A
Yacrora (f) 0x001B
CpepHee 3HaveHune hasHblx HanpshkeHun (Ud.cp) 0x001C
MpogomkeHune Tabnnupl A4,
CpefHee 3HaveHne cunbl hasHbIX TOKOB (Icp) 0x001D
CpefHee 3HauyeHne MexaydasHblx HanpsbkeHnn (Ucp) 0x001E
[luct
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| BHyTpeHHss Temnepatypa (Tin) \ 0x001F \

VI3MepeHHble napameTpbl, NPeACTaBnsieMble Kak «HOPManU30BaHHOE 3HAYEHWe» UMEKT HOMUHANbHOe
3HaveHne 5000 eouHWUL KpOMe 4acToTbl, AN KOTOPOW HOMUHAmbHOe 3HadveHue pasHO 50000 egwHwy, 4TO
cootsetcTyeT 50.0 'l M napameTpoB COS ANS KOTOPbIX HOMUHANbHOE 3HaveHue pasHo 1000. MapameTpbl MOryT
n3meHsaToCs B AnanasoHe 0-8000 eanHuy Ans ogHononspHelx napameTpos, £8000 eauHuy ons napameTpoB
nverowmx 3Hak (kpome cos), Ang yactotel oT 44800 go 65200 eguHuu, Ans napameTpoB COS Avana3oH
BO3MOXHbIX 3Ha4eHun £1000, YTO COOTBETCTBYET 3HAYEHMIO COS 1.

Mpw pacnpeaeneHun no rpynnam 1 u 2 HoMepa napamMmeTpoB ONPeaenakTCs kak agpeca 13 Tabnuupbl A.3.
Uto6bl coobwuTb npubopy 06 OKOHYaHMKM cnucka napameTpoB Ans rpynn 1 u (unm) 2, crneayer B KOHLE Crincka
sanucatb kog OxOOFF. AnepTypbl M 4yBCTBMTENBHOCTb MPEACTaBNsOT coboM Lenoe Ge33HakoBOe 4KCho
BblpaXatoLlee NPOLEHTbl OT HOMUHANMBHOTO 3HaYeHUs YMHOXeHHbIM Ha 100. Hanpumep: ecnm Heobxoaumo
3apatb 3HayeHne 1.07% B npubop cnepyet 3anucatb 107. Mo ymonyaHuio anepTypbl U YyBCTBUTENBHOCTb MO
BCceM napameTpam pasHbl 0. MapameTp - «4yBCTBUTENBHOCTL YaCTOThbI» HE MPUMEHSETCS.

W3mepeHHble napameTpbl, NpefcTaBnsieMble Kak «KOpOTKMA popmaT C NnaBatolen 3ansToiy UMeroT
3HAYeHMS COOTBETCTBYIOLLME BXOAHBIM (DM3NYECKUM BEMMYMHAM C Y4ETOM KOIMPUUMEHTOB TpaHCcHopmaLmm
NepBUYHbIX U3MEPUTENbHBIX Lienen.
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NPUNOXEHWE B
(pekomeHzyeMoe)
YnpaBneHue nokasbiBarowwmm yctpouctaom (1Y)

Ha nuuesoi nanenu LM 9010Y umeetcs Tpu kHonku: «By», «Ctpenka Bneso» («—), «Ctpenka BnpaBo»
(—)-

Mpw BKtoYeHUn npubopa npoxoauT TecT MY, npoberaHue cumsona «8.» crpasa Haneso OAHOBPEMEHHO B
Tpex oTcyeTHbix YycTponcteax (OY), nocne yero Ha Tpex QY oTOGpaxawTcs 3HAYEHWUs 3anpallMBaeMbiX
notpebutenem napameTpoB (PEXMM «HaYasnbHbIA SKPaH»).

B pexume «HavanbHbI 9KpaH» Mpu MOCMefoBaTeNlbHOM HaxaTWn Ha KHomky «B»  nmpoucxoput
LmKnuyeckuii nepebop oTobpaxaembix NapameTpoB B CReAyHoLLEeM NOPSAKE (ECNM MHOE He yKasaHo Nnpu 3akase):

ANS YETbIPEXMPOBOAHON CXEMbI MOAKMIOHEHMS:

1A, 1B, IC;
UAB, UBC, UCA;
UA, Us, UC;
P,Q,S;
TeH., Cos o, f;
PA, PB, PC;
QA, QB, QC;
SA, SB, SC;
COS @A, COS PB, COS §C;
Bpems no BCTPOEHHbIM Yacam (Mpu UX Hanuyum)
[nckpeTHble BXxoAbl U pene (Mpu UX Hann4mm)
HayanbHbIn 3KpaH 1 fanee no KonbLy.
ANS TPEXMPOBOAHON CXeMbl MOAKMKYEHMS:
IA, nycTo, IC;
UAB, UBC, UCA;
P,Q,S;
TeH., Cos o, f;
Bpems no BCTPOEHHbIM Yacam (Mpy MX Hannymm)
[uckpeTHble BXoAbl U pene (Mpu UX Hann4mm)
HayanbHbIn 3KpaH 1 Janee no KonbLyy.

TBH. — NOKa3aHMsl BCTPOEHHOTO M3MEPUTENS TEMNEePaTypb!.

Mo yMONYaHuUio — Ha4anbHbIA 3KpaH 3TO NepBast CTPOKa COOTBETCTBYHOLLErO CrMcka 0TOBpaxeHus.

[aHHble nocnefoBaTenbHOCTU OTOOPAKEHNS MOXHO M3MEHMTb Mo TPebGOBaHMIO 3aKasunka.

Ecrm B TeyeHne 4 — 5 ¢ He HaxumaTb Ha KHOMKy «B», mpoucxogut nepeknoveHne MY B pexum
«HavasbHbIN 3KpaHy.

Ecnm MY, npu oToBpaxeHn M3MEPEHHBIX MapamMeTPOB, HE HAXOAWUTCA B PEXUME «HAYaNbHbIA SKpPaH,
Ha)xaTue Ha KHOMKM CO CTpenkamu NPOMU3BOAMT (PUKCUPOBaHWE TEKYLLMX napameTpoB oTobpaxeHus Ha OY go
NOCNeayoLero HaxaTus Ha kHonky «Bx». Ecnv npn atom HaxaTb kHOMKy «B» n yaepxueatb 6onee 2 cekyHa, To
Np1GOp 3aNOMHUT TEKYLLMI SKpPaH Kak HavanbHbIN. ITO AencTeme OyaeTt ConpoBOXAATLCS MOAMUIMBAHMEM BCEX
WHAWKaTOPOB.

Ecnu T1Y HaxoguTtCsl B pEXUME «HaYamnbHbIA 3KPaH», HaXaThe Ha KHOMKM CO CTpPenkamu MpuBOAMUT K
cnegyowmm pesynbTatam:

KopoTkoe HaxaTue (80 2 C) Ha KHOMKY ««—» nepeBoauT npubop B pexum oTobpaxeHus napameTpoB
noptos RS-485;

KopoTkoe HaxaTue Ha KHOMKY «—» NepeBOAMT nNpubop B pexum oTobpaxeHUs napameTpoB nepBUYHbIX
N3MepUTENbHbIX Lienew;

[nuHHoe HaxaTtne (bonee 2 C) Ha KHOMKY «<«—» MepeBoauT Npubop B pexum oTobpaxeHus NnapameTpoB
WHAMKaLMK.

B pexume oTobpaxeHWs napameTpoB MopTa NPM HaxaTWM KHOMKM «<«—» LWKMWMYECKUA NOPSAOK
napameTpoB CrneayoLun:
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ckopocTb 06meHa ans nepsoro noprta (1.2, 2.4,4.8, 9.6, 19.2, 28.8, 38.4, 57.6, 115.2 kbog);

Koz KoHTpons YeTHocTH (0 — 6e3 KOHTPONS YETHOCTH, 1 — KOHTPOIb HEYETHOCTM, 2 — KOHTPOITb YETHOCTM);

CeTeBOW HoMep Ans nepsoro nopta (1...255);

kog npoTtokona obmexa ans nepsoro nopta (0 — MODBUS, 1 - «3nepro-Cot3», 2 — peseps, 3 -
peseps, 4 - MOK 60870-5-101);

ckopocTb 0bmeHa Ans BTOPOro nopTa (kak Ans nepeoro nopta);

KOHTPOMb YETHOCTM (KaK Ans NepBoro nopta);

CETEBOW HOMep AN BTOPOro nopTa (kak 4ns nepeoro nopta);

koA npoTokona obMeHa 41 BTOPOro nopta (kak 4ns Nnepeoro nopra).

[ns BbIX0AA M3 3TOrO pexima creayeT HaxaTb KHOMKY «By unu He Tporatb Npnbop B TeveHne 4 — 5 c.

B pexume oToBpaxeHus napameTpoB NEPBUYHBIX M3MEPUTENbHbIX LEMEN NPY HAKATUN KHOMKU «—>»
LUMKITUYeCKuiA NOpSAoK NapaMeTpoB CreayoLLmi:

HOMWHaMNbHBIN TOK B NEPBUYHON Lienw;

HOMWHasbHOE HanpsXeHWe B NEPBUYHON Lieny;

HOMMHaIbHas MOLHOCTb B MEPBUYHON LIENW (PacCYUTaHHOE 3HaYEHNe);

CXeMa NoJKnoYeHns (TPeXnpoBOLHAA UK YeTbIPEXNPOBOAHAS).

B pexume oTobpaxeHus napaMeTpoB MHAMKALMM LIMKIIMYECKWA NOPSAOK NapamMeTPOB CrieAyoLLWA:;

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

kog spkocth (0 — MUHUManbHas, 3 — MakcumanbHas).

Mpy HeOBXOAMMOCTU U3MEHWUTL KAaKOW-NMOO M3 NepeumncrieHHbIX napaMeTpoB HeOBXoaMMO BO BpeMs ero
0TOOpaXeHMst OCYLLEeCTBUTb ANMHHOE HaxaThe Ha KHOMKy «By». YCTponCTBO nepenaeT B pexum peaakT1poBaHus
Tekywero napametpa. Mpu atom Ha OY Byger muratb NemMeHT WHAMKALWMK, B KOTOPbI BHOCUTCS U3MEHEHME.
OT0 MOXeT ObITb Undpa, NO3NLUMSA AECATUYHON TOUKM UM MacTabHbli KO3PEULMEHT, B 3aBUCUMOCTU OT
BbIBpaHHOro napameTpa unm no3vLmun peaakTMpoBaHms.

Obwum ana pexuma pefakTUpOBaHWS SBNSETCA Crieaylolee: W3MEHEHUe 3HaYeHUs B NO3vLuM
peaakTMpOBaHMS NPOU3BOANTCS KHOMKAaMM CO CTPeNikaMu, U3MEHEHWE NO3NLMN peaakTUPOBaHNS NPOMCXOAMT Mpu
KOPOTKOM HaxaTWW Ha KHOMKY «B», coxpaHeHue W3MeHEeHWA OCYLLECTBASETCS ASIMHHBIM HaXaTUEM Ha KHOMKY
«B». Ecnn HeobxoamMMo 0TKasaTbCsl OT BHECEHHBIX W3MEHEHWN, CrieayeT NPeKpaTUTb HaXuMaTb Ha Kakue-nnbo
KHOMKW B TeyeHune 4-5 cekyHA. YCTPOWNCTBO BEPHETCH B PEXMM NPOCMOTPA, NPW 3TOM BHECEHHbIE W3MEHEHMS
BynyT yTepsHbl.

[Ins napameTpoB «HOMMUHANbBHBIA TOK» U «HOMUHANIBHOE HANPSHKEHUE» UMEETCH BO3MOXHOCTb U3MEHUTb
He TOMbKO YMUCNEHHOE 3HauYeHne, HO U MacluTabHbIn koadbduumeHT (V unu kV, A unu kA), a Takke nonoxeHue
AECATUYHON TOYKU. B pexxume pefakTMpOBaHWUs COOTBETCTBYIOLLErO napameTpa CrneayeT HECKOMbKO pa3 KopoTKO
HaXWMaTb Ha KHOMKY «B» noka He Ha4yHET MWraTb 3HaK «-», 3aTEM KHOMKaMW CO CTPenkamut BKIHOYWTb UMK
OTKMIOYUTb MacluTab (MHAWKATop «K» CBETUTCS UMW HET, COOTBETCTBEHHO).

Ecnu napametp He npeanonaraeT nopas3psaHOro U3MeHeHUst (CkopocTb 0OMeHa, SpKOCTb MHAMKATOpa,
BPEMS M3MepeHus, KOA NpoTokona obMeHa, Cxema NOLKMOYEHNS), TO KOPOTKOE HaxaTtue Ha KHomky «Bx» ans
TaKUX NapameTpoB He NPUBEAET HU K KakUM AENCTBUSAM.

MapameTp «HOMWHaNbHAs MOLLHOCTbY He pedakTUPYeTCs, Tak Kak OH BbIMMCIISETCH UCXOASA W3 TEKYLLWX
3HAYEHUIN TOKa WU HaNPSHKEHMS.

Mpyu oTOBpaxeHWN Ha WHAWKATOPE BPEMEHW UMEETCS BO3MOXHOCTb KOHTPONMPOBATb aKTWBHOCTb MO
nocnegosatenbHeiM noptam RS-485. Ha HKHEM 3HAKOCMHTE3WPYIOLWEM MHAMKATOpPE MMelTcs 4 cermeHTa
OTBevatoLLme 3a 0TobpaxeHne akTUBHOCTM MO NopTaMm:

Otser no nopry 1
3anpoc no nopry 1

Otser no nopty 2
3anpoc no nopty 2
BcnbixuBaHue TOro Unn MHOrO MHAMKaTopa roBOPUT O (PaKTe COOTBETCTBYHOLLErO COBbLITUS, a HE €70 MOMEHTE.
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Buabl nHOukaTopa B 3aBUCKMOCTYM OT pexnmMa 0ToOpaxeHUs napameTpos.
Pexum «HauanbHbI 3kpaH» 1 NPOCMOTP Cncka 0TOBpaXeHus:

3HaK 1 Kon .
MacwTabHbIn
0603HayeHne 3HayeHue BblbpaHHOro napameTpa oTobpaxaemoro
koadpuumneHT
(hasbl napametpa
MepBas | «Ax, «B», «C» Ot 0.000 go 9999. LUP,QS,F, | «k»,
CTpOKa | «--» B 3aBUCMMOCTH OT HOMUHAILHOTO 3Ha4YeHus | T, D, cos «M»
Btopasi | «A», «B», «C» Ot 0.000 go 9999. LUP,QSF, | «k»,
CTpOKa | «--» B 3aBucMMOCTM OT HOMUHAINBLHOrO 3HaYeHns | T, D, cos «M»
TpeTbs | «A», «By, «C» Ot 0.000 go 9999. LUP,QSF, | «k»,
CTpOKa | «--» B 3aBUCMMOCTM OT HOMMHANbLHOrO 3HayeHus | T, D, cos «M»
MapameTp cos CONPOBOXAAETCS CUMBOTOM: 00000
PameTP POBOXA 00000
oY JoX JO
oJol JOJo
oJol JoJe
O00O0O0
00000

I N3MEPEHHbIN TOK, (hba3a OTMeYeHa COOTBETCTBYIOLWMM MHAWKATOPOM, ANS CpedHero Toka Bce
WHAMKaTOPbI (hasbl He CBETATCA, ANst lo — BCe MHAMKATOPLI (hasbl He CBETATCA U 0TObpaxaeTcs cumBon «lo»;

U  u3MepeHHOe HanpspkeHue, asa OTMEYEHa COOTBETCTBYIOLMM MHAMKATOPOM, ANS CpefHero
FIMHENHOTO HanpshkeHust oTobpaxatoTcs cpasy Bce MHAMKATOPbI (hasbl, 419 CPEAHEr0 (ha3HOro HanpsKeHWs Bce
nHankaTopbl hasbl He ceeTATCA, Anst Uo — Bce nHAMKaTOpbl hasbl He CBETATCA 1 0TobpaxaeTcs cumaon «Uoy;

P uM3MepeHHas aKTWBHAs MOLLHOCTb, MpKU OTOOpaKEHMM (hasHbIX MOLLHOCTEM CBETUTCA
COOTBETCTBYIOLMIA NHAMKATOP, NPWU OTOOPaXEHUN aKTUBHOM MOLLHOCTU TPeX(a3HOM CUCTEMbI BCE MHAMKATOPLI
(hasbl He CBETATCS;

Q  uM3MepeHHas peaKkTMBHAs MOLLHOCTb, MHAMKATOPbI (ha3bl paboTalT aHanoryHo C aKTUBHOW
MOLLHOCTBIO;

S un3mepeHHas nonHas MOLHOCTb, MHAMKATOpbl a3bl paboTalT aHanorM4yHO C  aKTMBHOW
MOLLHOCTBIO;

F n3mepeHHas yacToTa;

T  n3mepeHHas TemnepaTypa BHyTpM yCTPoONCTBa, oTobpaxaeTcsa B °C;

D  ortobpaxeHue COCTOSHWUS AMCKPETHbIX BXOZOB M perne. MMpu oToGpaXeHun COCTOSHWA pene B
nepeoi Mo3nUMM «3HaveHus oTobpaxaemoro napametpa» csetutcs cumon «O» (Output — Bbixog), npu
0TOOPaXEHUN COCTOSAHMS AUCKPETHBIX BXOAOB — cMBon «I» (Input — BxopA).

Mpu oTOBpaxeHUn BpeMeHn «Koa 0Tobpaxaemoro napameTpa» oTcyTcTeyeT. Ha BepxHem OY
oTobpaxaeTcs, NO0YEPESHO, YACIO MecsLa 1 Homep Mecsaua, unm rog. Ha cpegHem OY — yachl ¥ MUHYTHI, Ha
HWXHEM — CEKYHAbI.

MacwutabHbIn k09 dULMEHT 0TOBpaxaeTcs B BUAE CBETALLMXCA CUMBOMOB «k» Unn «My, 4to 0603Ha4aeT
NPUCTaBKY «KuUmo» unm «Mera» COOTBETCTBEHHO, €CN MaCLUTabHbIN KO3DPULMEHT He TpebyeTcs, TO HU OANH U3
CUMBOJIOB He CBETUTCS.

B cnyyae ecnu 3HayeHne napameTpa NpeBbILAET BO3MOXHOE 0TODpaxaemoe 3HauyeHue (41cno 6onblue
yeTblpex AeBAToK, 6e3 yyeTa NoNoXeHUs 3ansTon) Ha COOTBETCTBYHOLLEM MHAMKATOPEe OToBpaxaeTcs 3HaK Ynucna
n cumson «[», 4To 0BO3HAYaET «neperpyska.

Pexum otobpaxeHns napameTpos noptoB RS-485:

Ha BepxHem QY cumBon «[1» n Homep nopTa;

Ha cpegHem OY nooyepefHo: ckopocTb 0bMeHa, Kog KOHTPONS YETHOCTM, HaYMHAKLWMIACA C CUMBOMOB
«PAr», ceTeBoil HOMep, HauMHaLWMIACS C cumBona «Hy, kog NPOTOKOMA, HAYMHAKLWMIACA C cumBona «Py;

HwxHuin QY He ceeTtuTCS.

Pexum oTobpaxeHns napameTpoB NEPBUYHbIX U3MEPUTENbBHBIX Lienei:

Ha BepxHem QY cumeon «Hy;

Ha cpeatem QY noovepeaHo:
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HOMMHAIbHbIA TOK NEPBUYHON LiENK € kKogom oTobpaxaemoro napameTpa «I» 1 BbibpaHHbIM MacLTabHbIM
Ko3thhULMEHTOM,

HOMMHAINbHOE NMHEMHOE HanpsKEHWE MEepBUYHOM Lienu C KogoMm oTobpaxaemoro napametpa «U» u
BbIOpPaHHbLIM MacLUTabHbIM KO3PPULMEHTOM,

PacCYMTaHHOE HOMMHANbHOE 3HaYeHWe MOLWLHOCTW C KogoMm oTobpaxaemoro napameTpa «P» u
NONYYMBLUMMCS MacLUTabHbIM KO3PPULMEHTOM,

cxema MoAKNYeHNs C kogom oTobpaxaemoro napametpa «[1y;

HwxHuin OY He ceeTuTCS.

Pexum oTobpaxeHns napameTpoB MHAUKALWK:

Ha BepxHem QY cumsonbl «Indy;

Ha cpegHem OY nooyepedHo, Bpems M3MepeHus HauuHawweecs c¢ cumeona «by, Kog SpKocTu
HaYMHAIOLLMICA C CUMBOSIOB «000», kof 0ToGpaxaeMoro napameTpa ans 0bonx Cnyyaes — CUMBON «7»;

HwxHuin OY He ceeTuTCS.
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NMPUNOXEHWUE B
(obsizaTensHoe)

CxeMbl aneKTpuyecKue NOAKMYEHUN

Mpumeyanwe — Mpu pabote LM 9010 B ogHOda3HOM pexnme UCronb3yTCs TOK U HanpsikeHne dasbl A
(koHTakTbl 1, 2, 11, 14)

PucyHok B.1 — TpexanemeHTHas yeTbipexnpoBogHas cxema nogknoyeHus LN 9010

RS-485(2) RS-485(1)

Un  Us U N GND A B GND A B
| S G T 7 1 |
11 12 13 12 15 16 17 18 19 20

1 2 3 4 5 6 7 8 9 10

S T S |
A s lc MuTaHue

MpumeyaHne — KoHTaKTbl 7,8 ranbBaHUYECKN CBSA3aHb! C KOHTakTammn 11 — 14,

PucyHok B.2 — [IByxanemeHTHas TpexnpoBogHas cxema nogknoydenuns LM 9010

RS-485(2) RS-485(1)
Un U Uc KG(N)D A B "GND A B
| | | D A
11 12 13 14 15 16 17 18 19 20
1 2 3 4 5 6 7 8 9 10
oo IS S S (N |
Ia Ic MuTtaHne
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Ua Us Uc N MuTaHue

N S B T 1

% [ 15 [ 14 [ 13 [ 12 [ 11 [ 10 [ 9
UsB — RS-485/1— — RS-485/2—

Q A B GND A B GND

©o o o o o o

17 18 19 20 21 22

T [ 2 [ 3 [ &[5 [ 6] 1 [ ¢

|a lg I
MpumeyaHve

K koHTakTam 1-16 nogknoyaTbCs MeaHbIMM npoBodamm ceveHnem ot 0,5 4o 2,5 mm2,
K koHTakTam 17-22 nogknovaTbcs MeaHbIMM NpoBoaamm cevernem ot 0,5 o 1,5 mm2,

[Ins nepeknoyeHns Mexzay TPeXnpoBOLHON 1 YETLIPEXNPOBAHON CXeMaMM NOAKMOYEHUs
ucnone3yetcs nopt RS-485.

PucyHok B.3 — TpexanemeHTHas YeTblpexnpoBogHas cxema nogknodeHus LM 9010M

U Us Uc MuTaHue
16 [ 15 | 14 [ 13 ] 12 11 ] 10 [ 9
UsB — RS-485/1— — RS-485/2—
Q A B GND A B GND
o o o o] o o
17 18 19 20 21 22
1 [ 2 | 3 | 4 | 5 | 6 | 7 | 8
Ia lc
MNpumeyaHve

K koHTakTam 1-16 nogknoyaTbcs MeaHbIMM npoBogamm cevernem ot 0,5 4o 2,5 Mm2,
K koHTakTam 17-22 nogkntoyateCst MeaHbIMM NpoBoaamm ceyeHnem ot 0,5 oo 1,5 mm2,

[Ins nepekntoyeHnst Mexay TPeXnpOBOAHON M YETLIPEXNPOBAHOM CXEMaMW NOAKIHOYEHNS
ucnonb3ayetcs nopt RS-485 unn nopt USB.

PucyHok B.4 — [IByxanemeHTHas TpexnpoBoaHas cxema nogknoderns LM 9010M
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IA IB IC Uua UB UC N MutaHue
6 O 6 O (0] (o] O O (o] o] O O (@]

12 3 4 3 6 7 8 9 10 11 12

20 21 22 23 24 25 26 27 28 29 30 3 32 33 34 35

- + - + - +
SNGRGRCRCN TR PR
+ T + - + =
K4l K5
o © N0 B8, 09
1 2 3
AHanoroBbIe BbIXOAb Pere [nckpeTHble BXOabI
1 2 3 4 5 6 78 9

PyHKLMOHarBHbIE BIOKH

A B GND A B GND
O o) o O O o O

13 14 15 16 17 18 19

[MpumMeyaHns

1 B ckobkax ykasaHa nonspHOCTb NOAKIOYEHWS NPU U3MEPEHWIM MOLLHOCTM.

2 Hann4ue aHanoroBbIX BIXOA0B W UX KOMMYECTBO OnpesenseTca notpebutenem.

3 AHanoroBble BbIxofb! 4 - 6 NOAKMIOYAKOTCS K KOHTakTam 26-31 aHanornyHo Tomy,

KaK aHanorosble BbIxodbl 1 - 3 noaknoyakTes K koHTaktam 20 - 25.

4 Ha cBobogHble 0T aHanorosbIx BbIXOA0B KOHTAKTbI NOAKMOYAOTEA (Npy 3akase notpedbutenem)

3, 6 unmn 9 pene (K1-K3 k koHTakTam 21-24, K4-K6 k konTaktam 27-30 , K7-K9 k koHTakTam 32-35).

5 Ha cBoboaHble OT aHanoroBbIX BbIXOLOB M OT pPene KOHTaKTbI MOAKIIYATCS (Npy 3akase
notpeburenem) 3, 6 unmn 9 auckpeTHbIx BXxoaoBs (O1-03 k koHTaktam 21-24, [14-116 k koHTakTam 27-30,
[7-09 k koHTakTam 32-35).

6 lMpu ycTaHOBNEHHOM Ha KOHTaKTbl 16-17 nepemblyke npubop paboTaeT B TPEXNPOBOAHOM BKIKOYEHMM,
NPV OTCYTCTBMM NEPEMbIYKM Npubop paboTaeT B YETLIPEXNPOBOAHOM BKITHOUEHNM.

7 K koHTakTam 1-12 noaKmoyatbest MeHbIMM NpoBoaamm ceuennem ot 0,5 [0 2,5 MM’.(Heobxoanmo
MCMOSb30BaTh ODXKUMHYIO MUIb3y ANMHON 12 MM).

8 K koHTakTam 13-35 noaxnioyaTscs MeaHbIM1 npoBoaami ceverrem ot 0,5 10 1,5 Mm’,

9 MNpw pabote LM 9010Y B oaHothasHOM pexyme MCNONb3yTCA TOK M napsikeHue dasbl A
(koHTakTbl 1, 2, 7, 10) Npy OTCYTCTBUWN NEPEMBIYKM Ha KOHTaKTax 16-17.

10 [ns nepexrioveHns Mexay TPeXnpPOBOAHON W YeTbIPEXNPOBAHON CXEMaMM NOAKIIIOYEHNS
ncnoneayetcs nopt RS-485 wnn nopt USB.

PucyHok B.5 —Cxema nogkntodenns LM 9010Y
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NPUNOXEHUE I

(cnpaBoYHOE)

labapuUTHble U YCTaHOBOYHbIE pasMepbl

A [ E=—=
120 120
A v
P 148 R B 120 R
PucyHok I.1 — FabaputHble pasmepsl LIM 9010y
110
110
PucyHok .2 — YcTaHoBOYHbIe pasmeps! LI 9010Y
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125 —_ - . I —.

110 - 132
PucyHok I.3 — MabaputHble pasmeps! LIM 9010

T

U

|

|

|

: 112

|

|

N
s
! \ 2018 &32
PucyHok .4 — YcTaHoBOYHble pa3mepsb! LM 9010
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110 max

Y
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|
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|
|
T

I
83 max

130 max

PucyHok I'.5 — MabaputHble pasmepsi LM 9010M

201B04,8

A

53

ﬂtﬁ

PucyHok .6 —YcTaHoBoYHble pasmepsl LM 9010M
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MPUNOXEHWE [
(pexkomeHayemoe)
YCJNOBHOE OBO3HAYEHUE MNMPUBOPA MNPW 3AKA3E

LindppoBoit kog
f_)%
urmoo10 X X X TY BY 300521831.042-2010

MutaHue

1 - OT BHELUHEro MCTO4HWKA HanpsxeHna nepemerHoro Toka 220 B 50 My;*
2 - OT BHELHEro UCTOYHUKA HaNPSKeHWs nepeMerHoro Toka 220 B uu
HanpsikeHua NocTosHHoro Toka 220 B;*

3 - OT BHELLUHEro MCTOYHUKA HaNPSIKEHWSA NOCTOSHHOIO Toka 24 B;

4 - oT nameputencHoi Lenn 80 - 120 B

* - npu nocTaekax 8 Poccuiickyio Pefepaumto HOMUHaNLHoe

3HaveHue 230 B.

[lnanazoH npeobpa3oBaHis NMMHERHOMO HaNPSKEHWS
nepemenHoro Toka: 1- 0-120B; 2- 0-264B;3-0-456B; 4-80-120B

,D,wanaaoH HpEO6pasOBaHMF| NepemMeHHoro Toka
1- 0-05A; 2- 0-1,0A; 3- 0-25A; 4- 0-50A

Mpuvep 3akasa LM 9010 ¢ gmanaszoHom npeobpasoBaHus nepemeHHoro Toka 0-5 A u HanmpsxeHus

0-120 B, ¢ n1TaHMeM OT BHELLHErO UCTOYHMKA HANPSXXEHWUS NEPEMEHHOTO U NOCTOSAHHOIO Toka 220 B:
{19010 412 TY BY 300521831.042-2010

Mpu 3akasze LM 9010M kpome Tpexpa3psgHOro kopa, aHanormyHoro uucpposomy kogy LM 9010, npw
HeobxoaMMOCTK ykasaTb Hanuuue nopta USB v (unmn) yacos peanbHoro Bpemenm (RTC).

Mpumep 3aka3a LM 9010M ¢ agnanasoHoM npeobpasoBaHus nepemeHHoro Toka 0-5 A u HanpspkeHus
0-120 B, ¢ nuTaHMeM OT BHELUHEr0 WCTOYHMKA HanpPsXKeHWs NEepPeMEeHHOr0 WM nocTosHHOro Toka 220 B,
copepxatero nopt USB 1 yacos peansHoro Bpemeru (RTC):

{1 9010M 412, USB, RTC TY BY 300521831.042-2010

Mpw 3akase LM 9010Y kpome TpexpaspsigHoro koga, aHanor4Horo Ldpposomy kogy LUM 9010, Heobxogmmo ykasarts:

- oToBpaxaemble napameTpbl U3 Tabnuubl 1 AN Kaxgoro OTCYETHOrO ycTponcTea (B AanbHenwem QY),
LiBET CBEYEHWSI BEPXHEr0, cpeaHero 1 HuxHero OY;

- NPV HaMM4YMM aHanNoroBbIX BbIXO4OB — 00O3HayeHMe napameTpa (Tabmmua 1) M OManasoH M3MEHeHWs
BbIXOAHOMO CHrHana nocneaoBaTenbHO Ans KaxOoro aHarnoroBoro BbIXOAA;

- NIPY HaTNYNUW BCTPOEHHBIX pene - UX KOUYECTBO;

- NIPY HaTNNYNW SUCKPETHBIX BXOAOB - NX KOTNMYECTBO;

- KO3(hPULMEHTbI TpaHCOopMaLm NEPBUYHBIX Liener — Npyu Heo6XxoanMOoCTH;

- Hannune USB v (unn) RTC - npu HeobxogmmocTy.

Mpumep 3akasa L{M 9010Y:

- C Anana3oHoM npeobpa3soBaHust nepemeHHoro Toka 0-5 A n HanpspkeHus 0-120 B;

- C Kraccom TouHoCTY 0,5 MK 13MEPEHIM AENCTBYHOLLMX 3HA4EHMIA (hasHbIX TOKOB 1 HaNpsikeHui No Bbixoay RS485;

- C NUTaHWNEM OT BHELLHEro CTOYHMKA HaNpsHKeHWs MOCTOSIHHOMO M nepemeHHoro Toka 220 B;

- ¢ Tpemst QY, Ha KOTOpPbIX AOMKHbI 0TOBpaXaTbCs CNeaytLLMe BXOAHbIE NapaMeTpb:

Ha BepxHeM QY - Tok a3kl C (IC), 3eneHbIn UBET CBEYEHNS;

Ha cpegHem QY - HanpsixeHue (hasbl B (UB), KpaCHbIN LiBET CBEYEHUS;

Ha HkHeM OY - peakTBHas MOLHOCTb (Q), KeNTbIN LBET CBEYEHUS;

- C TPeEMs aHamnoroBbIMK BbIXO4aMW, COOTBETCTBYHOLMMM TOKy ¢hasbl A (IA) ¢ AnanasoHOM W3MEHEHUs
BbIX0gHOMO curHana 0-5 MA, akTMBHOM MOWHOCTM (P) C Ananas’oHOM M3MEHEHUs! BbIXOQHOMO CurHana 5 MA,
yacToTe nepeMeHHoro Toka (F) ¢ ananasoHOM 13mMeHeHUs BbIXOAHOro curHana 0-5 MA,;

- C Tpemsi BCTpoeHHbIMU pene (3BP);

- C TpEMS auckpeTHbIMK Bxogamu (3AB);

- ¢ Ko3achpuupmenTamu TpaHcdopmaummn Kt 600/5 n KtH 10000/100;

- C Yacamu peanbHoro Bpemenu u noptom USB.

MpuMeyaHne — 4Nns ykasaHus LiBETa CBEYEHWS PEKOMEHAYIOTCA Crieaytolume cokpalleHus: K — kpacHbin, 3 —
3eneHbIn, XK — XenTbin.

LM 9010Y 412 1U knacc 0,5; IC 3; UBK; Q X; IA 0-5 MA; P £ 5 mA; F 0-5 mA; 3BP; 3[1B; K11 600/5; KTH
10000/100; USB; RTC TY BY 300521831.042-2010
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JIucT pernctpaumm U3mMeHeHuNn

Ne Homepa nncToB (CTpaHuu) Bcero No Bxogswmi Ne
N3MeH NUCTOB ~|conpoBoauTEnbHOr
N3MeHeH aHHyMpoBa AOKyme Mognuew | fata
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