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1 OCHOBHbIE NONOXeHUs

1.1 Hactoawwmni [OKyMEHT pacnpocTpaHaeTcss Ha npeobpasoBatenb mameputenbHbin AE
(nanee — npeobpasoBaTtenb), NpegHasHaAYeHHbIA ANS U3MEPEeHUs napameTpoB MOCTOAHHOMO U
nepeMeHHoOro Toka W npeobpa3oBaHUA pe3ynbTaTOB W3MEPEHWsI B aHanoroBble BbIXOAHbIE
CUrHanbl MOCTOSIHHOrO TOKa W B UU(POBbIE BbIXOAHbIE CUrHanNbl ANs nepedadn AaHHbIX Mo
nHTepdency RS-485, a Takke Ha npeobpasoBaTefnlb NEPEMEHHOIO TOKa MamepuTenbHbin AE842
moandukaumm AE842MB nnn AE842MC, B npedenax AaHHOro JOKYMEHTa paccMaTpmBaemMoro Kak
mMoaundukauma AE842M.

MpeobpasoBaTtenb M3roTaBnMBaeTCs crefyowmx MoanUKaLmi:

- Npeobpa3soBaTterb NepPeMEHHOro Toka N3MepuTenbHbIn AE854;

- NpeobpasoBaTesb HaNPSXKEHNSI NEPEMEHHOTO ToKa namMmepuTtenbHblii AE8S5;

- Npeobpa3soBaTtesb HanNpPsKeHUs1 NOCTOSIHHOIO TOKa naMepuTenbHbli AE8S6;

- Npeobpa3soBaTtesb HanNpsKeHUs1 NOCTOSAHHOIO TOoKa namepuTenbHbii AE857;

- NnpeobpasoBaTtesib NOCTOSTHHOIO ToKa namepuTenbHbin AE875;

- npeobpasoBarernb HanpsbkeHnst TpexdasHoro Toka AE3855;

- Npeobpa3oBaTenb HaMNPsPKEHUS MOCTOsIHHOrO Toka AE3857;

- Npeobpas3oBaTtenb HanpsbkeHus TpexdasHoro Toka AE4855.

1.2 Tlpotokon uHdOpMaUMOHHOrO oOMeHa peanu3oBaH B COOTBETCTBUM C
rOCT P M3K 60870-5-101-2006.

MpoTokon nHOPMaLMOHHOTO 0BMeHa - 3TO O6MeH AaHHbIMM MeXay BeayLMM U BeAOMbIM
ycTponcTtBamu. Begyulee yCTpONCTBO ynpasnseT BCEN NocnenoBaTeflbHON AeATeNbHOCTbIO NyTEM
n3bupartenbHOro onpoca OAHOrMO0 WM HECKOSbKMX BeAOMbIX YCTpPoWCTB. [poTokon gonyckaet
O[HO Beayllee YCTPONCTBO 1 o 247 BEeAOMbIX YCTPOMCTB Ha obuien nuHmn. Kaxxgomy ycTponcTBy
npuceamBaeTcs agpec, YTobbl OTNMYaTh €ro OT ApYrnx NOAKMHOYEHHbIX YCTPONCTB.

YcTponcTBa COEAMHSIOTCA C MUCMNONb30BaHMEM TEXHOMOrMU «rMaBHbIA/MOAYNHEHHbINY, NPU
KOTOPOW TOMbKO OAHO YCTPOWCTBO (rMaBHbIN) MOXET MHULMMPOBATL Nepeaady (caenaTb 3anpoc).
Opyrvue yctponcTtBa (MOAYMHEHHbIE) NepenaloT 3anpallvBaemMble rMaBHbIM YCTPONCTBOM [aHHble
UNN NPoOM3BOAAT 3arnpalvBaemble OeNCTBUS. TUNMYHOE rnaBHOE YCTPOWCTBO - KOHTpoOnnep
BEPXHEro ypoBHS. TUNuU4yHoe MNOoAYMHEHHOE YCTPOMCTBO — NpeobpasoBaTensb.

MMaBHbIN MOXET agpecoBaTbCA K WHAMBUAYaNbHOMY MoAgYMHEHHOMY. [logynHeHHoe
YyCTPOWCTBO BO3BpaLLaeT coobLueHre B OTBET Ha 3anpoc, agpecyemMblii UMEHHO eMYy.

2 Ucnonb3yemMble Habopbl NapaMmeTpoB U BapuaHToOB

2.1 Cuctema unm ycTpoucTeo
MpeobpasoBaTenb ABNSETCS KOHTPONMpyemon ctaHumen (Slave).
2.2 KoHdpurypauumsa cetun

MpeobpasoBaTtenb NOAKMOYAETCH K MarncTpansHom cetn RS-485.
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2.3 ®usnyecku ypoBeHb

CkopocTb 06meHa, 6ut/c: 2400; 4800; 9600; 19200; 38400; 56000; 64000.
2.4 KaHanbHbIW YpOBEHb

Mpn nepepade p[aHHbIX ucnonb3yeTca dopmat kagpa FT1.2, onpegeneHHbln B
FOCT P M3K 870-5-2. [jonyckaetca copmMmaT Kak ¢ (PUKCUPOBAHHOW, Tak U C NepeMeHHON AfMHOM
6noka. Ecnu nepepaiwTca 6nokM AaHHbIX npuknagHoro ypoBHs  (ASDU), TO pgonxeH
ncnonb3oBatbcsa popMaTt kagpa ¢ nepeMeHHon anuHon 6rioka. Ecnn ASDU He nepepatotcs, To
AOJDKEH MCMNoNb30BaTbCcA hopMaT kagpa ¢ PUKCMPOBAHHOW ANMHOM 6ioka unm e ANHNYHbLIN CUMBOI
(OxES).

lMpeobpasoBaTens NogaepXmMBaeT TONbKO HebanaHCHy0 nepeagady no kaHany.

AJpecHoe norne KaHarnbHOro YpoBHS pasMepoM oAuH unu asa 6anta obasaTernsHo.

[nvHa kagpa He AormkHa npeBbiwaTb 255 6anT.

MakcrumanbHoe BpeMs 3afepXkvu Mexay BpeMeHeM npuxoga 3anpoca v Havarnom oTeBeTa He
6onee 15 mc.

2.5 MNpuknagHon ypoBeHb

[na nepegayun npuknagHbIX 4aHHbIX UCMONb3yeTCs TONMbKO pexnm «1» (Mnagwmi 6ant
nepegaeTcs nepsbIM).
O6wminn agpec ASDU MoxeT cocTosTb U3 OQHOMo uUnu AByx 6anT (JOMmKeH COOTBETCTBOBATb
afpecHOMY MOM0 KaHanNbHOro YpPoBHS).
Pasmep agpeca ob6bekta nHdopmauum Bbibupaetcsa us psga: 1, 2 unm 3 danta.
Mone npuynHa nepefayn MoXeT COCTOSITb U3 O4HOMo UNn AByx GanT.
MpeobpasoBatens nogaepxunBaet cnegyowme ASDU:
<9> 3HayeHne n3mepsemMon BENMYNHbI, HOPMaNM30BaHHOE 3HAYEHME;
<10> 3Ha4yeHne n3mepsaemMon BENMYUHbI, HOPMANM30BaHHOE 3HA4YEHNE C METKON BPEMEHMU
CP24Bpems2a;
<13> 3Ha4yeHne n3mepsemMon BENMUYNHbI, KOPOTKUI chopMaT C NnasaroLLen 3anaTon;
<14> 3Ha4eHne n3mepsaemMon BENUYMHbI, KOPOTKMIA hopmaT C NnaBatoLLEN 3anATON C
METKON BPEMEHWU;
<21> 3Ha4veHne namepsaemon BeNUYMHbI, HOpManu3oBaHHoe 3HavyeHne 6e3 onucaTtens
KayecTBa;
<34> 3Ha4deHne n3mepseMon BENTMHYUHbI, HOPManM30BaHHOE 3HA4YEHNE C METKON BPEMEHMU
CP56Bpems2a;
<36> 3Ha4yeHne n3mepsemMon BENMMUYNHDI, KOPOTKUI hopMaT C NnaBatoLLEeN 3ansiTon ¢
mMeTKon BpemeHn CP56Bpems2a;
<100> KomaHga onpoca,;
<102> KomaHpga 4teHus;
<103> KomaHga CMHXpPOHU3aL M1 BPEMEHMU;
<106> KomaHga onpeaeneHnsa 3anasgbiBaHus;
<143> 3Ha4deHne N3mepsieMon BENIMYNHbBI, HOPMAaIM30BaHHOE 3HAYEHNE C METKOW BPEMEHM
CP56Bpems2a;
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<145> 3Ha4veHne n3mepseMon BefMUYnHbI, KOPOTKUIN chopMaT C NnasBaroLLern 3ansaTon ¢
mMeTKon BpemeHn CP56Bpems2a;
Onuncanne ASDU 143, 145 npmuBeaeHo B NpunoxeHun A.
Beibop ASDU <9>, <10>, <13>, <14>, <21>, <34>, <36>, <143>, <145>
OCYLLECTBIISAeTCA NporpamMmMon A58 KoHUrypupoBaHusa npeobpasosaTens.

2.5.1 NMpoueanypa 4TeHUsA Ha KaHaNbLHOM YPOBHe

[na yTeHns gaHHbIX NpeobpasoBaTena MOXHO UCMOMb30BaTb TOMBbKO KaHaMNbHbIN YPOBEHD.

Ha 3anpoc kaHanbHOro ypoBHs ©yaet cdopmupoBaHo ASDU, BbiGpaHHOE C MOMOLLbIO
nporpammMbl  KOHpUryprupoBaHus npeobpasoBatens. dopmupoBaHne ASDU HaumHaeTca c
ob6bekTa gaHHbix «Udc1» n npogomkaeTcsa [0 Tex nop, Noka uaet HenpepbiBHaa agpecauns
00BbEKTOB, NN Bce 06BbEKTLI He OyayT BKItoueHbl B ASDU.

Hwxe npuBegeH npumep yteHmnss ASDU 143.

lMpumep
(M) Length 5: 10 5B 01 5C 16 (3anpoc GaHHbIX Nosib308amerisi)

(S) Length 150: 68 90 90 68 08 01 8F AB 03 01 01 00 FD FF 00 62 01 00 00 00 00 02 00 00 37 2F
00 02 00 00 OE 62 00 01 00 00 04 00 00 00 00 00 00 00 00 00 00 00 E8 03 00 00 00 00 05 EE 00 00 00 00
03 00 00 67 01 00 00 00 00 03 00 00 71 1D 00 01 00 00 F6 FF 00 00 00 00 02 00 00 87 27 00 02 00 00 D2
2D 00 01 00 00 04 00 00 00 00 00 00 00 00 00 00 00 E8 03 00 00 00 00 OC EE 00 00 00 00 01 00 00 0A 00
0000000003 0000C4 1500000000 20B233039F 05129016

(M) Length 5: 10 7B 01 7C 16 (3anpoc OaHHbIX roJsib3oeamejisi)

(S) Length 150: 68 90 90 68 08 01 8F AB 03 01 01 00 FD FF 00 61 01 00 00 00 00 02 00 00 37 2F
00 02 00 00 OE 62 00 01 00 00 04 00 00 00 00 00 00 00 00 00 00 00 E8 03 00 00 00 00 05 EE 00 00 00 00
03 000061 0100000000030000711D 00010000 F6 FF 0000 00 0002 00 00 87 27 0002 00 00 D2
2D 00 01 00 00 04 00 00 00 00 00 00 00 00 00 00 00 E8 03 00 00 00 00 OC EE 00 00 00 00 01 00 00 0A 00
00 00000003 0000C41500000000B3B533039F05122516

(M) Length 5: 10 5B 01 5C 16 (3anpoc OaHHbIX noJib308amejisi)

(S) Length 150: 68 90 90 68 08 01 8F AB 03 01 01 00 FD FF 00 62 01 00 00 00 00 02 00 00 37 2F
00 02 00 00 OE 62 00 01 00 00 04 00 00 00 00 00 00 00 00 00 00 00 E8 03 00 00 00 00 05 EE 00 00 00 00
03 000061010000 000003000071 1D 0001 0000 F5 FF 00 00 00 00 02 00 00 87 27 00 02 00 00 D2
2D 00 01 00 00 04 00 00 00 00 00 00 00 00 00 00 00 E8 03 00 00 00 00 OC EE 00 00 00 00 01 00 00 0B 00
00 00 00 00 03 00 00 C4 1500 00 00 00 4D B8 33 03 9F 0512 C3 16 ,

20e (M) - Master (eedywuti), (S) - Slave (sedomnbiii).

2.5.2 Mpouepnypa onpoca

Mpouenypa onpoca obecnevmBaeTcs Ha KaHanNbHOM YPOBHE, KOTOPbIV 3anpalumBaeT
nonb3oBaTenbCkmne AaHHble knaccoB 1 n 2. B npeobpasoBaTene HeT pa3bueHnsa Ha Knaccbl,
npeobpasoBaTenb Bbl4aeT OOHM M Te Xe AaHHble Ha 3anpoc knacca 1 v knacca 2.

B npeobpasoBaTene onpalwmBaeTca akTMBHas rpynna, BbIoop KOTOPOM OCyLLECTBNAETCA
ASDU c ngeHtudukatopom tuna <100> ¢ nomowbto onncatens QOI.

O6beamrHeHWe perncTpoB B rpynmbl OCYLLECTBASETCA NPOrpamMMoin KOHOUTYPUPOBaHUS
npeobpasoBarensi.
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MoppepxmBaeTtca onpoc ctaHumn (ASDU cogepxut Bce 06beKTbl MHbopMaLmm
npeobpasoBarens).
Hwxe npuBeaeH npumep onpoca ctaHumm ¢ ASDU 9.

lMpumep

(M) Length 15: 68 09 09 68 73 01 64 01 06 01 01 00 14 F5 16 (akmueayusi onpoca)

(S) Length 5: 10 00 01 01 16 (nonoxumesnbHoe noomeepxxoeHue)

(M) Length 5: 10 5B 01 5C 16 (3anpoc GaHHbIX NoJsib308amejis)

(S) Length 15: 68 09 09 68 08 01 64 01 07 01 00 00 14 8A 16 (noOmeepxdeHuUe akmuesayuu
onpoca)

(M) Length 5: 10 7B 01 7C 16 (3anpoc daHHbIX noJsib308amerisi)

(S) Length 227: 68 DD DD 68 08 01 09 2B 03 01 01 00 FE FF 00 02 00 60 01 00 03 00 00 00 00 04
00 02 00 00 05 00 37 2F 00 06 00 02 00 00 07 00 AC 62 00 08 00 01 00 00 09 00 04 00 00 OA 00 00 00 00
0B 00 00 00 00 0C 00 00 00 00 0D 00 E8 03 00 OE 00 00 00 00 OF 00 05 EE 00 10 00 00 00 00 11 00 02 00
00 12 00 5F 01 00 13 00 00 00 00 14 00 03 00 00 1500 71 1D 00 16 00 01 00 00 17 00 F9 FF 00 18 00 00
00 00 19 00 02 00 00 1A 00 87 27 00 1B 00 02 00 00 1C 00 CF 2D 00 1D 00 01 00 00 1E 00 04 00 00 1F
00 00 00 00 20 00 00 00 00 21 00 00 00 00 22 00 E8 03 00 23 00 00 00 00 24 00 OC EE 00 25 00 00 00 00
26 00 01 00 00 27 00 08 00 00 28 00 00 00 00 29 00 03 00 00 2A 00 C4 15 00 2B 00 00 00 00 15 16

(M) Length 5: 10 5B 01 5C 16 (3anpoc aHHbIX Nosib308amerisi)

(S) Length 15: 68 09 09 68 08 01 64 01 0A 01 00 00 14 8D 16 (3asepweHuUe akmusayuu onpoca)

2.5.3 MNpouenypa 4yteHUn

MNMpuknagHoOW npouecc Ha KOHTPONMPYHOLLEN CTaHUMM B COOTBETCTBUM C PUCYHKOM 1
nocoinaet komaHgy ydteHuss A_RD DATA.req k ycnyram CBSA3W, YCRyrun CBA3WM nepegaroT 0ok
AaHHbix C_RD_NA_1 <5> REQ (ASDU 102), copepxawwmin agpec obbekta wHdopmauumu,
KOTOpbIi  onpefenseTr 3anpoleHHbln 00beKkT WuHgopmaumu. [MpuknagHom npouecc Ha
KOHTPONUPYEMOWN CTaHUMM BO3BpaLLaeT 3anpoLlleHHbln 06bekT nHdopmauumn kak A_M_DATA.req
ycryram CBSA3W. YCRyrn CBs3W Ha KOHTponupyemon ctaHuumn dopmupytoT ASDU, cogepxalumim
3anpoLeHHbIN 06bEKT HAOPMaLMK, 1 NepeaatoT ero B HaNpaBeHNM KOHTPOISA C NPUYNHOM Nepeaayn
<5> REQ.

KoHTponvpyloLan KoHTponupyaman u
CTaHLMA Yemyr cansu CTaHUMA fdeicrene
A_RD_DATA.req C_RD_NA_1<6>REQ | A RD_DATAIN | omsonercnnon fooea
- - > Obrexra uHhopMauu
A_M_DATA.ind M_<5> REQ A_M_DATA req Omaar — o6LBKT MHchopMAaLIAW,
—— i i KOTOPbIA Dbin 3anpoLed

PucyHok 1 — lMpoueaypa yteHus

KomaHaa YTeHusi cuMTbiBaeT OAMHOYHbIN 06bEKT MHOPMaLUK C aapeca, YkasaHHOro B
3anpoce.
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lNpumep — YmeHue 0OUHOYHO20 06 BLEeKMa uHghopmayuu ¢ adpeca 0x0001

(M) Length 14: 68 08 08 68 73 01 66 01 05 01 01 00 E2 16 (komaHOa YmeHusi)
(S) Length 5: 10 00 01 01 16 (nonoxumenbHoe nodmeepxoeHue)

(M) Length 5: 10 5A 01 5B 16 (3anpoc OaHHbIX Nosib308amejJisi)
(S) Length 20: 68 OE OE 68 08 01 0A 01 05 01 01 00 11 27 40 41 9F 28 9B 16

2.5.4 KomaHaa CUMHXpPOHU3aL MM YacoB

MaoeHTudumkartop tvna <103> mncnonb3yeTcs Ans CMHXpPOHM3aunn YacoB nNpeobpasoBaTensi.
Mo KoMaHOe CUHXPOHM3aLMM NPOM3BOAUTCA 3annUcb ceMu BanT TekyLwero BpeMeHn B ABOUYHOM
Koge.

CtpykTypa anemeHTa nHdopmaunn CP56Bpema2a npusegeHa Ha pucyHke 2.

BuTer 8|7l6|5|4|3J2I1
BaiiTh M nHceKyYHABI
1 27 2!
MiULIHCeKyHIOBT
2 2'5 25 0 .. 539999 MATHCEKYHA
MuuyTo1
3 v |gest| 2° 2 2 2*  2' 2" | 0. 59 mmunyr
4 3 qaﬂi‘ 1 0
4 sSU RES2 2 2 2 2 2 0 .. 23 yacor
JH1 Hegenu JAHm MecAana 1 .. 31 nHeld Mecuua
5 22 21 2" 24 23 22 21' 20 1 ..7 naueii HepenH
Mecauni
6 RES3 23 22 2l 2" 1 .. 12 mMecuuen
) "oner
1 n
7 REs4| 2 2° 2 22 2 2' 2 0 .. 99 ser

PucyHok 2 — CTpykTypa anemeHTta nigopmauum CP56Bpemsa2a

Hwxe npuBegeH npumep paboTbl C KOMAHAOW CUHXPOHM3ALMM YaCOB:
lMpumep

(M) Length 21: 68 OF OF 68 73 01 67 01 06 01 00 00 B9 B3 32 04 9F 05 12 3B 16 (komaHOa
CUHXPOHU3ayuu Yyacoes)

(S) Length 5: 10 00 01 01 16 (nonoxumenbHoe nodmeepxdeHue)

(M) Length 5: 10 5B 01 5C 16 (3anpoc OaHHbIX rnosib308amejisi)

(S) Length 21: 68 OF OF 68 08 01 67 01 07 01 00 00 FE B2 32 04 9F 05 12 15 16

(nodmeepixdeHue akmuegayuu CUHXPOHU3ayuu epeMeHu; codepxum epemsi
npeobpasosamernisi 8 MOMeHM neped CUHXPOHU3ayuet).

MpumedaHusa
1 JonyckaeTcs LWMpOoKoBeLlaTenbHas Nochiska.
2 Mo ymonyaHuio B npeobpasoBaTtene ycTaHoBneHo Bpems no puHsudy (GMT).
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2.5.5 KomaHpga onpegeneHue 3anas3gbiBaHMA nepegayun

NaeHtudmkaTtop tmna <106> ncnonb3yeTcst 4Nsi BbIMUCNEHUNA 3a4ePXKKN Nepefadn AaHHbIX ,
ncnonb3yemon anst 6onee TOYHON CUHXPOHM3aUMM YacoB ¢ nomowbio  ASDU <103>.
Hwxe npuBeaeH npumep paboTbl C KOMaHAOW onpeaeneHns 3anasabiBaHus nepegadn.

lpumep

(M) Length 16: 68 0A 0A 68 73 01 6A 01 06 01 00 00 6B 80 D1 16 (komaHOa onpedeneHus
3ana3dbligaHusi; codepxKum 3Ha4YeHUe 8peMeHU 8 MOMeHm, ko20a nepedaemcs nepebiti 6um ASDU
106 (SDT)

(S) Length 5: 10 00 01 01 16 (nos1okumesibHoe nodmeepxoeHue)

(M) Length 5: 10 5B 01 5C 16 (3anpoc OaHHbIX rnojsib30eamejisi)

(S) Length 16: 68 OA 0A 68 08 01 6A 01 07 01 00 00 72 81 6F 16 (3Ha4YeHUe epeMeHU 8 MOMeHM,
koz20a nepedaemcsi nepebili 6um omeema Ha ASDU 106 (SDT+tR)

(M) Length 16: 68 0A 0A 68 73 01 6A 01 03 01 00 00 38 00 1B 16 (e8bI4ucsieHHOe 3HaYeHue
3adepikku nepedayu (tD)

tD = ( RDT — (SDT+tR) )/2;

20e RDT - epemsi 8 MomeHm nosy4yeHusi (M) ASDU 106.

(S) Length 5: 10 00 01 01 16 (nonoxxumenbHoe NoOmeepxOeHue)
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3 Cnucok o6bekToB MHhopmaumm npeodbpasoBartens

3.1 Cnucok agpecoB 06bEKTOB MHGOPMauun npeobpasoBaTtens npMBeaeH

B Tabnuuax 1 — 8.

Tabnuua 1 — Agpeca o6bekToB Ansi npeobpasopatens AE854

Ums obbekTa Agpec Tvn gaHHbIX YUreHne/3annce
CKS8 cunbl nepemeHHoro Toka (lac1) 0x0000 | unsigned short +/-
CK3 cunbl nepemeHHoro Ttoka (lac2) 0x0001 | unsigned short +/-
CK3 cunbl nynbcupytoulero Toka (lacdec1) 0x0002 | unsigned short +/-
CKS3 cunbl nynbcupytouero Toka (lacdc2) 0x0003 | unsigned short +/-
CKS3 cunbl nepemerHoro Toka (flit_lac1) 0x0100 float +/-
CKS3 cunbl nepemeHHoro Toka (flt_lac2) 0x0102 float +/-
CKS3 cunbl nynbcupytowero toka (flt_lacdc1) 0x0104 float +/-
CKS3 cunbl nynbcupytoutero Toka (fit lacdc2) 0x0106 float +/-

MpumeyvyaHune — B Tabnuue npuHaTo cnegytowiee o6o3HaveHne: CK3 — cpegHekBagpaTuyeckoe sHaveHme

Tabnuua 2 — Agpeca obbekToB Ansa npeobpasosartens AE855

Nmsa obbekTa Appec Twun gaHHbIX YreHne/3anuncb
CK3 HanpsixeHns nepemeHHoro toka (Uac1) 0x0000 | unsigned short +/-
CKS3 HanpsihkeHus nepemeHHoro Toka (Uac2) 0x0001 | unsigned short +/-
Yacrora (F) 0x0002 | unsigned short +/-
CKS3 HanpshkeHus nynbcupytouero Toka (Uacdc1) 0x0003 | unsigned short +/-
CKS3 HanpsikeHus nynbcupytoLero Toka (Uacdc2) 0x0004 | unsigned short +/-
CKS3 HanpsikeHus nepemeHHoro Toka (flt_Uac1) 0x0100 float +/-
CK3 HanpsxeHus nepemeHHoro Toka (flit_Uac?2) 0x0102 float +/-
Yacrora (flt_F) 0x0104 float +/-
CKS3 HanpskeHus nynscupytowero toka (flit_Uacdc1) 0x0106 float +/-
CK3 HanpspkeHums nynbcupytowero Toka (fit_ Uacdc?2) 0x0108 float +/-
Tabnuua 3 — Agpeca o6bekToB Ansi npeobpasosaTenen AE8S56, AE8S7
Nmsa obbekTa Appec Twun gaHHbIX YreHne/3anuncb
HanpshkeHne noctosiHHoro Toka (Udc1) 0x0000 short +/-
HanpspkeHne noctosiHHoro Toka (Udc2) 0x0001 short +/-
CKS3 HanpsikeHus nynbcupytowero Toka (Uacdc1) 0x0002 | unsigned short +/-
CKS3 HanpshkeHus nynbcupytouero Toka (Uacdc2) 0x0003 | unsigned short +/-
HanpspkeHne noctosiHHoro Toka (flt_Udc1) 0x0100 float +/-
HanpspkeHne noctosiHHoro Toka (flt_Udc2) 0x0102 float +/-
CKS3 Hanps»keHus nynscupytowero toka (flit_Uacdc1) 0x0104 float +/-
CKS3 HanpsikeHus nynecupytowero Ttoka (flit_Uacdc2) 0x0106 float +/-
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Tabnuua 4 — Agpeca 00bekToB Anst npeobpasopatens AE875

Nms obbekTa Agpec Tvn gaHHbIX Yrenne/3annce
Cuna noctogaHHoro Toka (Idc1) 0x0000 short +/-
Cwuna noctosaHHoro Toka (Idc2) 0x0001 short +/-
CKS3 cunbl nynbcupytowero Toka (lacdc1) 0x0002 | unsigned short +/-
CK3 cunbl nynbcmpytouero Toka (lacdc2) 0x0003 | unsigned short +/-
Cwvna noctosiHHoro Toka (flt_ldc1) 0x0100 float +/-
Cwuna noctosaHHoro Toka (flt_Idc2) 0x0102 float +/-
CKS8 cunbl nynbeupytowtero toka (flt_lacdc1) 0x0104 float +/-
CKS3 cunbl nynbecupytowtero toka (flt_lacdc2) 0x0106 float +/-

Tabnuua 5 — Agpeca obbekToB Ana npeobpasosatens AE3855

Mmsa obbekTa Appec Tvin gaHHbIX UreHune/3annch
CK3 mexgydasHoro HanpskeHus (Uab) 0x0000 | unsigned short +/-
CK3 mexgydasHoro HanpsipkeHus (Ubc) 0x0001 | unsigned short +/-
CK3 mexagydasHoro HanpsbkeHus (Uca) 0x0002 | unsigned short +/-
Yacrora (F) 0x0003 | unsigned short +/-
CKS3 mexagydasHoro Hanpskerus (flt_Uab) 0x0100 float +/-
CK3 mexpydasHoro HanpshkeHus (flt_Ubc) 0x0102 float +/-
CK3 mexpgydasHoro HanpsxkeHus (fit_Uca) 0x0104 float +/-
Yacrora (flt_F) 0x0106 float +/-

I pnMedaHune — B perncTpe 4acTtoTbl BbIXOAHOW KOO MOXeT npnHMMaThb crieayruine 3Ha4vYeHn4A:

- o1 20000 go 65535 npu BbIGpaHHOM Anana3oHe N3MepeHust HacToThbl «45...65 Ny», 4TO
cooTBeTcTBYeT 3HayeHusm ot 20,0 go 65,535 Ny;

- o7 200 go 12000 npw BbIbBpaHHOM Anana3oHe namMmepeHus YyactoTbl «45...1000 Muy», YTo
cooTtBeTcTBYeT 3HayYeHusim ot 20,0 go 1200,0 .

Tabnuua 6 — Agpeca 06bekToB Anst npeobpasoeatens AE3857

Nms obbekTa Appec Tvin gaHHbIX UteHue/3annch
HanpspkeHne mexaynomntocHoe (Ulp-In) 0x0000 short +/-
HanpspkeHne nontocHoe nonoxurensHoe (Ulp-m) 0x0001 short +/-
HanpspkeHne nontocHoe oTpuuatensHoe (Uln-m) 0x0002 short +/-
HanpsokeHne HecummeTpum (Ud) 0x0003 short +/-
HanpsbkeHne mexgynontocHoe (flt_Ulp-In) 0x0100 float +/-
HanpsibkeHue nontocHoe nonoxutensHoe (flt_fUlp-m) 0x0102 float +/-
HanpsbkeHne nontocHoe otpuuatensHoe (flt_Uln-m) 0x0104 float +/-
HanpsibkeHne HecummeTpuu (flit_Ud) 0x0106 float +/-
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Tabnuua 7 — Agpeca o0bekToB Ansi npeobpasosatens AE4855

Mms obbekTa Anpec Twn gaHHbIX YrteHune/3anuco
CKS3 dhasHoro HanpsixeHus (Ua) 0x0000 | unsigned short +/-
CKS3 dhasHoro HanpsixkeHus (Ub) 0x0001 | unsigned short +/-
CKS3 dhasHoro HanpsikeHus (Uc) 0x0002 | unsigned short +/-
CK3 mexgydasHoro HanpskeHus (Uab) 0x0003 | unsigned short +/-
CK3 mexgydasHoro HanpsibkeHus (Ubc) 0x0004 | unsigned short +/-
CK3 mexgydasHoro HanpsbkeHus (Uca) 0x0005 | unsigned short +/-
YactoTa (F) 0x0006 | unsigned short +/-
CKS3 drasHoro HanpsixkeHus (flt_Ua) 0x0100 float +/-
CK3 tbasHoro Hanpsikenus (flt_Ub) 0x0102 float +/-
CK3 cpasHoro HanpsixeHus (flt_Uc) 0x0104 float +/-
CK3 mexpydasHoro HanpsixeHus (flt_Uab) 0x0106 float +/-
CK3 mexgydasHoro HanpshkeHus (flit_Ubc) 0x0108 float +/-
CK3 mexpydasHoro HanpshkeHus (flt_Uca) 0x010A float +/-
Yactora (flt_F) 0x010C float +/-

- 0T 200 go 12000 npw BbIbBpaHHOM Anana3oHe namMmepeHus YyactoTbl «45...1000 Muy», 4To
cooTtBeTcTBYeT 3HayeHusm ot 20,0 go 1200,0 Mu.

MpumeydaHne — B pernctpe 4actoTbl BbIXOAHOM KOA MOXET NMPUHUMATE CrieaytoLlme 3HauYeHus:

- o1 20000 go 65535 npu BbIOpaHHOM Anana3oHe N3MepeHust YacToThbl «45...65 'y», UTo
cooTBeTcTBYeT 3HayeHusam ot 20,0 go 65,535 Ny;

Tabnuua 8 — Agpeca o6bekToB Ansi npeobpasoeaTens AE842M

Nms obbekTa Appec Tvin gaHHbIX UteHue/3annch
CKS3 cunbl nepemeHHoro Toka (lac1) 0x0000 | unsigned short +/-
CKS3 cunbl nepemerHoro Toka (flt_lac1) 0x0100 float +/-

MpumeyaHune — B Tabnuue npuHaTo creaytollee obosHaveHne: CK3 — cpeiHekBagpaTuyeckoe 3HayeHue

3.2 Agpeca 06beKkToB MHhopMaumm MoryT OblTb UBMEHEHbBI B aJpPECHOM NPOCTPaHCTBE OT
0x0000 go OxFFFF ¢ nomoLupbto nporpamMmbl Anst KOHPUTyprUpoBaHUSA NpeobpasoBaTensi.

10
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4 MapameTpbl 06MeHa No yMOn4YaHuo

MapameTpbl RS-485:

CkopocTb 9600 6uT/c
BuT yeTHOCTU HET
CtonoBble b6anThl 2

MapameTpbl NpoTokona obmeHa:

Afpec ycTtponcTsa 1
Paamep obuwiero agpeca ASDU 1
Paamep agpeca ob6bekTa nHgpopmaumm 2
Ucnonbsyemoe ASDU 143
Paamep nons npuynHa nepegayu 1
Yucno rpynn o6bekToB 1
ID rpynnbl 06beKTOB 1

5 Ucnonb3yemasi HOpMaTUBHaA AOKYMeHTaLuus

FOCT P M3K 60870-5-101-2006 YcTpouncTtea n cuctembl TenemexaHmki. Hactb 5. MNpoTokonbl
nepegayn. Pasgen 101. O6o6watowmnin ctaHgapT Mo OCHOBHbIM OYHKLMSM TENEMEXaHUKM.

FOCT P M3K 870-5-2-95 YcTponcTtea 1 cuctembl TenemexaHmkn. Yactb 5. [NMpoTokonkl nepegad
Pasgen 2. lNMpoueaypsbl B KaHanax nepegadu.

n.

11
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MpunoxeHue A
OnucaHne 6NMOKOB AaHHbIX NpuknagHoro ypoBHa ASDU 143, 145

A.1 BBegeHue

Bnok paHHbix ASDU 143, 145 oTHocaTca k Onokam  crneuuwansHOro  NPUMEHEHUsI
no NOCT P M3K 870-5-101. [daHHble 6GNOKM COOTBETCTBYET OTPACMEBON KOHLUEMUMU peanusaumm
npotokona obmeHa MOK 60870-5-101 M npuMeHsieTCs Ha CEerogHsAWHUA OeHb pPsSaoM  POCCUIACKMX
npou3BoguTener 06opygoBaHNs TeNeMexaHukn, NogaepKMBatoLLUMN 3TOT NPOTOKON
(«PT-CodbT», « TopHago» 1 ap.).

Wcnonb3oBaHne ASDU 143, 145 nosBonsdeT nepegaBaTb [aHHble Haubonee onTUMarnbHbIM
obpasom - Tpu 6arita ansg ASDU 143 nnu natb 6ant ana ASDU 145 Ha ogHo 3HayeHue nntoc oblias meTka
BPEMEHMN.

A.2 Peanunsauus ASDU 143

Tun 6noka aaHHbIX - 143. NepenaeTcsa nocnenoBaTenlbHOCTb 3JIEMEHTOB MHOpPMaLMK.

Kaxabll NnemMeHT COCTOMT M3 O4HOW M3MEpPSIeMON BENUYMHLI, KOTOpasi MMEeeT HOpManuM3oBaHHOEe
3Ha4yeHue.

Ctpyktypa ASDU 143 npuBefeHa Ha pucyHke A.1.

CopepxaHue Pasmep nons
(B BaviTax)
1000 1111 1
(NgeHTndmkaTop TMNa=143)
80h +j 1
(Knaccudmkatop nepeMeHHOn CTPYKTYpbI) (7 mnagwmx 6UT onpenensloT KONM4ecTBo
3MNEMEHTOB )
MpuynHa nepenayn 1

1

O6wuin agpec cTaHumu (onpegensiet Ne KI)

Appec 06bekTa MHopmaumm 1,2
AnemMeHT nHpopmaumm Ne 1 2 (HopmanusoBaHHas BENMYNHA)
OnucaTtenb KayecTBa 1
IVNTSBBL AV0O0O OV

OnemMeHT uHgpopmaumm Ne 2 2
OnucaTtenb KayecTBa 1
IVNTSBBL AVOO OV

OnemeHT nHdopmaumm Ne j 2
OnucaTtenb KayecTBa 1
IVNTSBBL AV 00 OV

Bpewms 7

PucyHok A.1 — Ctpyktypa ASDU 143

12
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Bpewmsi nepegaeTca Tpems 6antamm B 4BOMYHOM KOAE:
- MunnucekyHabl (aBa 6awnta);
- MuHyTbl, RES1, HegencTBuTENBHO (OAMH BanT).
YeTbipe cTapwmx 6anTa nonHoro ceMmbantHoro doopmara otbpackiBatoTcs.
Bnok Tvna 143 He ncnonb3yeTca B hopMaTe nocnenoBaTenbHOCTM 00BEKTOB MHAOpMaLMK, TakK Kak
B 3TOM Cny4ae OH coBnagaet ¢ 6riokom Tuna 34.
lMpeobpasoBaTtenb B onvcaTtene ka4ecTea Ucnonb3yeT OuThbi:
QV — BbIX0g M3MepsieMon BENNYMHbLI N3 paboyero gnanasoHa
<0> - nsmepsemasd sBenmunHa B pabovem ananasoHe;
<1> - namepsiemasi BeniM4mHa Bbiwnia 13 paboyero guanasoHa.
NT — 3Ha4eHne namepsieMon BENUYMHBI OOHOBIEHO
<0> - 3Ha4YeHne n3mepsieMon BENUYMHBI OOHOBIEHO;
<1> - 3Ha4yeHNe N3mMepsIEMON BENNYMHBI HE OOHOBMEHO.

A.3 Peanunsauua ASDU 145

Tun 6noka gaHHbIX - 145. MNepenaetca nocnefoBaTenbHOCTb ANEMEHTOB MHGOPMaL MK
Kaxabll anemMeHT COCTOUT U3 OOHOW U3MepseMOon BENUYMHbLI, KOTOopask UMeeT MacLuTabupoBaHHOe

3HaveHue - KOPOTKU hopMaT C nraBaroLLen 3andaTon.

Ctpyktypa ASDU 145 npuseneHa Ha pucyHke A.2.
Bnok Tuna 145 He ncnonb3yeTcst B hopMaTe nocrneaoBaTenbHOCTM 0ObEKTOB MHPOPMaLMK, Tak Kak

B 3TOM CJ1y4ae OH coBnagaet C 6nokom Tuna 36.

13
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CopepxaHue Pasmep nons
(B BaviTax)

1000 1111 1

(MoeHTudpmkaTop TMNa=145)

80h +j 1

(Knaccudmkatop nepeMeHHOn CTPYKTYpbl)

(7 mnagwmnx 6mT onpenensitoT KONM4YecTBO
3MNEMEHTOB )

MpuynHa nepenayn

1

O6wumin agpec ctaHUMm

1
(onpegenset Ne KIT)

Agpec obbekTa nHdopmaumm

1,2

OnemeHT uHgopmaumm Ne 1(MaHTrcca)

4 (macwrtabupoBaHHas BENNYUHA -

MaHTuncca

KopoTtkui dpopmart

E MaHTtucca

C NMaBatoLLEN 3anaTomn)

S lNopsgok

OnucaTtenb kayecTtBa
IVNTSBBL AV00 OV

OnemMeHT uHgpopmaumm Ne 2

E

S

OnucaTtenb kayecTtBa
IVNTSBBL AV00 OV

OnemMeHT nHopmavmm Ne j

E

S

Onucarenb kayecTtsa
IVNT SBBL AV 00 OV

Bpems

PucyHok A.2 — Ctpyktypa ASDU 145

14
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Bcero Bxogsawmn
Homepa nuctos (cTpaHuL) meToB|  Homep Ne cornp.
N3m. | nsme- 3ame- aHHy- (cTp.) OOKyM. AOKYM. Mogn. | Oata
HEHHbIX | HEHHBIX | HoBBIX nmpo- B n
BaHHbIX OOKYM. nata
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