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AHHOTALMUA

MpoTokon ModBus (ganee — NpoTOKON) NpeAHasHa4YeH Ansi opraHn3aumm CBA3N mMexay und-
poBbIMU yCcTponcTBamu. [poTokon peanu3oBaH B Asyx dopmax: Modbus/RTU n Modbus TCP/IP.

HacToswee onucaHne npumeHeHusi npotokona ModBus (Modbus/RTU n Modbus TCP/IP)
pacnpocTpaHseTcs Ha:

— TepMmuHanbl MukponpoueccopHble cepum SKPA 200 (B TOM 4Yncre UCNOSHEHNA AN aToM-
HbIX CTaHUMN) (ganee — TepMmnHanbl);

— wkadbl TMnoB W3111X(A) (nanee — wkad), peanm3oBaHHble Ha 6ase TepMUHANOB cepumn
OKPA 200;

— wkadbl cepum WA 200 (B TOM 4nMCre WUCMOMHEHWUST Onsi aTOMHbIX CTaHUWUR)
(nanee — wkad);

— npo4une YCTPOWCTBaA, peanu3oBaHHble Ha 6a3e TepmunHano cepumn AKPA 200.

B TepmuHanax/wkadgax npoTtokon Modbus ncnonb3yeTcs Ans NonyYeHUs 3Ha4YeHUn auckpeT-
HbIX M @HaNoroBbIX AaHHbIX, a TaKkKe A4S CUHXPOHN3aLUMM BpEMEHN TepMUHana/wwkada.

B HacToswem onucaHun npumeHeHnst npmeeaeHbl pyHKLMM npoTokona ModBus ans nonyde-
HUA MHopMaunn oT TepMmuHanoB cepun SKPA 200, BbICTynawwmux B Ka4ecTBe BEJOMOro yCcTpown-

cTBa (Server).

OcHoBHble nNapamMeTpbl U NPUHLMN AENCTBUA TepMuHana, onucaHue paboTbl C TEPMUHANIOM
npvBeaeHbl B pykoBoacTee no akcnnyataumm OKPA.650321.001 P3 «TepmuHanel Mukponpoueccop-
Hble cepun OKPA 200».

B nokymeHTe npuHATHI cneaytowme 0603HaYeHNS:
— BCe 4uncra, HadnHaruwmecs ¢ npedukca 0x, MMeKOT WecTHaauaTepuyHbI doopmaTt ymcna.
— BCe uucna, HaunHawowmecs ¢ npedumkca 0 n 6e3 npedukca, MMET OECATUYHBIN dhopmaT

yucna.

MN3meHeHne 3
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1 HaszHa4yeHue npoTokona

1.1 MpoTtokon ModBus mncnonb3dyeTtcs B TepMuHanax/wkadax ans nonyyeHns aHavyeHun auc-
KPETHbIX N aHanoroBbIX AaHHbIX, a Takke AN CUHXPOHU3auun BpeMeHn TepMmmnHana/wkada.

1.2 MNMepeyeHb hyHKUNR, NogaepXxnBaemblx TepMmHanamu/wkadamm, paboTaowmmMm no npo-
Tokony ModBus, npueegeH B Tabnuue 1.

Tabnuua 1 — NepeyeHb CTaHgapPTHbIX OYHKLMIA NPOTOKONa

q)';‘:l':ﬁsu HanmeHoBaHue hyHKLUM

03 (0x03) UTeHne BHYTPEHHUX PErncTpoB

16 (0x10) 3anncb HECKOMNbKUX PEMMCTPOB (CUHXPOHU3ALNS BPEMEHN)
3anuncb HECKONMBKNX PErMCTPOB (CUMHXPOHU3aUnsa Bpemenn B BCD cdopmate)
YaaneHHbI copoc

17 (Ox11) MonyyeHne nHgpopmaummn o6 agpecyeMom yCTponcTBe

1.3 I'Ionyqume aKTyaanon KapTbl NaMATU C agpecamMun CUrHanoB npueeaeHo B UMHCTPYKUUN

no hopMmMpoBaHUIO Cnmncka curHanos no npoTtokonam cessm OKPA.650321.019 N «TepmMuHansl MUK-

ponpoueccopHbie cepun SKPA 200».

MN3meHeHne 3
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2 YcnoBusi npuMeHeHuUs

2.1 MNpotokon Modbus/RTU Ha ocHoBe dmanveckoro nHtepdgenca RS-485 aesnsietcsa mHoro-
TOYEYHbIM — OOHO Beayllee YCTPONCTBO MOXET CBA3bIBAaTbCA C MHOXECTBOM BEAOMbIX YCTPOWCTB MO
OOHOW N TOW Xe NNHUK cBA3W. 1o 3TOM NpUYNHE Kakaoe OTAerlbHOe Be4OMOe YCTPOMCTBO LOSMKHO
UMETb YHUKanNbHbIA MAEHTUMKATOP — agpec YCTPONCTBA. OTOT adpec OOMKEH ObiTb YHUKANbHbBIM B
npegenax aHHoW CeTu CBA3aHHbIX YCTPOMCTB. B cnyyae aybnuposaHus agpeca gaHHble OT Beaylue-
ro yctponcrea 6yayT nonagatb Ha HECKONbKO BEAOMbIX YCTPOMWCTB, criegoBaTenbHO, OyayT npuxo-
ONTb HECKOSbKO OTBETOB, MOEHTMAULMPOBATbL UCTOYHUKM KOTOPbIX OyaeT HEBO3MOXHO. Taknum obpa-
30M BO3HMKaeT Konnuaus (owmbka). Agpec yCTponcTBa MOXeT UMeTb 3HadeHue oT 1 fo 247. 3Have-
Hune 0 ncnonb3yeTcs Kak LWMpOKOBeLLaTenbHbI agpec 6e3 obpaTHOro NoATBEPXKAEHUS.

2.2 MNpotokon Modbus TCP/IP Ha ocHoBe dmsmyeckoro nHtepdenca Ethernet ncnonbsyet
COefiHEeHMNE THNa «ToYKa-TOYKay.

2.3 Ycnosus npumeHeHns npotokonoe Modbus/RTU u Modbus TCP/IP npuBeneHbl B

Tabnuue 2.

Tabnuua 2 — Ycnosus NpyMeHeHUsi NpoTokona

MapameTp Modbus/RTU Modbus TCP/IP
Tun nHTepdenca [ByxnpoBoaHbIn RS-485 Fast Ethernet RJ45
Twun pasbema PoseTtka MC RJ45, MT-RJ
CkopocTb (9600 — 115200) 6uT/c -
MakcumanbHoe paccTosiHue 1000 m 100 m
nepegauu
Tononorus WnHa 3Besga
Anpec 1-247 1 - 247
BuTbl gaHHbIX 8 -
YeTHOCTb Het -
Cton 6ut 1 -

N3meHeHne 3
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3 OnucaHue OCHOBHbIX (PYHKLMUIA NpOTOKONa

B maHHOM pasgene npuBeneHo onucaHme OCHOBHBIX pyHKUMn npoTokona ModBus, nogaep-

XnBaemMbiX TeEpMUHATIOM.

3.1 ®yHKkuma 03 (0x03). YTeHne BHYTPEHHUX PEerMcTpoB

3.1.1 ®yHKuMs NO3BOMSET NONb30BATEMNIO NOMyYaTb ABOUYHOE coaepxmmoe 16-Tn paspsagHbIX
perucTpoB agpecyemoro TepMmumHana/wkada. LUvpokoBeluaTenbHbId peXnm He MnoaaepKmMBaeTcs.
Momumo nonen agpeca TepmmHana/wkada n gyHkumm, cooblueHne TpebyeT, 4Tobbl MHGHOPMaLNOH-
HOe none cogepxano HoMmep (agpec) NepBoro 3anpoLLEeHHOro permcTpa v YMcno perucTpoB Ans yre-
HUS.

3.1.2 Agpecauumsi No3BonseT NonyynTb 3a Kaxabl 3anpoc Ao 125 pernctpoB. Peructpbl Hy-

MEPYIOTCA C HYIA. ,D.OI'IyCTI/IMbIe 3Ha4YeHUA OnAa 3anpoca AaHHbIX NpeacTtaBrieHbl B Ta6n|/1u,e 3.

Tabnuua 3 — JonycTumble 3Ha4YeHUst Ans 3anpoca

MUma nonsa Pasmep nons, 6anTt donycTumblie 3Ha4YeHnA
Anpec TepmuHana 1 1-247
OyHKUNS 1 0x03
ALpec nepBoro perucrpa 2 0x0000 — OxXFFFF
Konun4yecTtBo perncrpos 2 0x0001 — 0x007D

3.1.3 Agpecyembii TepMyHarn/Wwkad nocbinaeT B OTBET CBOW agpec, Koa BbINONTHEHHON OYHK-
UM 1 MHpopmauyunoHHoe none (cm. Tabnuuy 4). MhdopmaunoHHoe none cogepxut 1 6ant, onucel-
BaOLLMA KONMUYECTBO BO3BpallaeMblix GanT AaHHbIX. [nHa KaXgoro perucrpa OaHHbiX — 2 6anT.
MepBLbIi 6aWT AaHHBLIX B MOCHISIKE SBMSETCS cTapwuMm 6antom permctpa, BTopon — mnagwum. Ecnu
TpebyeTcs nonyynTb 3Ha4YeHne Gonee yem 125 pernctpos, TO HEOOGXOAMMO BbINOMHUTE HECKOSTbKO

nocnepoBaTesibHbIX 3anpoCoB.

Tabnuua 4 — [lonycTumble 3Ha4YeHUs Anst OTBeTa

Uma nonsa Pasmep nons, 6ant JonycTumblie 3Ha4yeHuUsA
Anpec TepmuHana 1 1-247
DyHKUNA 1 0x03
KonunyectBo 6anT gaHHbIX 1 2xN
3HauyeHne perucTpoB N x 2 0x0000 — OXFFFF
" Konuuectso perncTpos.

3.1.4 B tabnuue 5 npuBeaeH BapuaHT oTBETa TepMmnHana/wkada B cnydyae ownbku.

MN3meHeHne 3
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Tabnuua 5 — [lonycTuMble 3Ha4YeHUst Ans OTBeTa B Cry4Yyae oLnbKu

Ama nons Pasmep nons, 6ant JonycTumMmble 3Ha4YeHUA
Anpec TepmuHana 1 1-247

Nma nons Pasmep nons, 6ant JonycTumMmble 3Ha4YeHUA
OyHKUNS 1 0x83
Koz owmnbku 1 02 nnn 03
mawe — «02» — HegonyCTMMbIN agpec B Nosne AaHHbIX, «03» — HeJonyCcTUMOe 3HavYeHne B
none AaHHbIX.

3.1.5 lNpumep 3anpoca n oTBETA Ha YTEeHUE pernctpos ¢ agpecamn 108 — 110 npuBedeH B

Tabnuue 6.

Tabnuua 6 — MNMpumep 3anpoca 1 oTBeTa Ha YTeHne permcTpoB ¢ agpecamm 108 — 110

3anpoc OTtBet

Ums nons (Hex) Wms nons (Hex)
DyHKUMA 0x03 PyHKUMSA 0x03
Appec nepsoro peructpa (cT.) 0x00 KonnyectBo 6aiT aaHHbIX 0x06
Appec nepsoro peructpa (Mn.) 0x6B 3HayeHune peructpa 108 (cT.) 0x02
Konunyectso pernctpos (CT.) 0x00 3HauyeHune permctpa 108 (mn.) 0x2B
KonuuyectBo permuctpos (Mn.) 0x03 3HaueHue pernctpa 109 (cT.) 0x00

3HayeHue pernctpa 109 (mn.) 0x00

3HaueHune peructpa 110 (cT.) 0x00

3HayeHue pernctpa 110 (mn.) 0x64

Copepxunmoe pernctpa 108 npeacrtaBneHo Kak ase 6antoBble Benn4ymHbl «02 2B» B WIECTHa-
auaTtepuyHoM dopmarte unm 555 B gecsatepumyHom dopmarte. Cogepxumoe permctpo 109 n 110

paBHbl «00 00» 1 «00 64» B wecTHaguatepuyHom suae unm 0 n 100 B 4eCATUYHOM COOTBETCTBEHHO.

3.2 ®yHKuma 16 (0x10). 3anucb HECKONbKUX PerMcTpoB

3.2.1 3anuncb HECKOMNbKMX pPermcTpoB (CMHXpPOHM3aums Bpemernn B BCD dopmate)

3.2.1.1 JaHHOe coobuweHne MeHsaeT coaepXmmoe uyeTbipex 16-Tu paspsiaHbIX pPerncTpos
onpawumBaemoro TepmuHana/wkada. Konvyectso 3anmcbiBaemMbiX PeErmMcTpoB paBHO YeTbipem. Ecnim
B Ka4yecTBe agpeca TepMuHana/wkadga ncnonb3dyeTcs agpec, pasHbii 0, TO cogepXmmoe nons AaH-
HbIX 3anuncbiBaeTCsa BO BCE TepMUHarbl/WwKadbl (LLUMpPOKOBELLaTeNbHbIA pexnm). [lonycTumble 3Have-

HWS ANS 3anpoca AaHHbIX NpuBeaeHbl B Tabnuvue 7.

Tabnvua 7 — [JonycTnmble 3Ha4YeHns 4ng 3anpoca

Nma nons Pasmep nons, 6anTt donycTumMmeble 3Ha4YeHuUA
Anpec TepmuHana 1 0 — 247
DyHKUNA 1 0x10
ALpec nepBoro perucrpa 2 0x0004

N3meHeHne 3
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Uma nonsa Pasmep nons, 6anTt donycTumMmble 3Ha4YeHUA
Konnuyectso pernctpos 2 0x0004
KonuyectBo 6anT gaHHbIX 1 0x08
JaHHble N x 2 0x0000 — OxFFFF

*KonuyecTBo perncTpos.

3.2.1.2 Agpecyembin TepMuHan/wkad nocklnaeT B OTBET CBOW afpec, Ko BbIMONIHEHHON
YHKLMN 1 nHOopMaLmoHHoe norne (cMm. Tabnuuy 8). HdopmaunoHHoe none cogepxut 4 6ant: ag-

pec nepBoro peructpa — Bcerga paseH 0x0004 (2 6anT) n konmyecTBO permctpoB — pasHo 0x0004

(2 6anT).

Tabnuua 8 — [JonycTuMble 3HaYeHUst ANst oTBETA

Uma nonsa Pasmep nons, 6ant donycTumblie 3Ha4YeHnA
Apgpec TepmuHana 1 1-247
DyHKUNA 1 0x10
Agpec nepsoro peructpa 2 0x0004
Konnyectso pernctpoB 2 0x0004

I'Ipvnmeanme — OTBeT He BO3BpallaeTca npu LWnMpokKoBeLwlaTesibHOM 3anpoce.

3.2.1.3 BapuaHT oTBeTa TepMuHana/wkada B crnyvae owmbku npmseneH B Tabnuue 9.

Tabnuua 9 — [JonycTuMble 3Ha4YEHUst AN OTBETa B Criy4ae OLIMOKM

Nma nonsa

Pa3mep nons, 6ant

,U,OﬂyCTI/I Mble 3Ha4YeHusA

Anpec TepmuHana 1 1-247
DyHKUMA 1 0x90
Kog owwmbkm” 1 02 nnn 03

BoamorkHasi npuymnHa oLnOKK: 3anpeT CUHXPOHMU3AaLUK No UHTepdENCY.

MpumeyaHua

1 OTBeT He BO3BpaLlaeTcs Npy LWNPOKOBELLaTeNbHOM 3anpoce.

2 «02» — HegonyCcTUMbIN agpec B nosie AaHHbIX, «03» — HeAoNyCTUMOE 3HaYeHne B None gaHHbIX.

3.2.1.4 MNpun ncnonb3oBaHMKU annapaTtHOM CUHXPOHW3aUMM BPEMEHU (MMMYNbCHAs CUHXPOHU-

3auus) Heob6xoaMMO BpeMS MO NPOTOKONY nepeaaBaTh Ha 1 ¢ GonbLUe TEKYLLEro BpEMEHMN.

MpvMep 3anpoca 1 OTBETA Ha 3anuCb YeTbIPEX PErMCTPOB NpuBeaeH B Tabnuue 10.

Tabnuua 10 — Mprmep 3anpoca 1 oTBeTa Ha 3anucb YeTbIPEX PErvcTpoB

3anpoc OTtBet
Wms nons (Hex) | Ums nons (Hex)
PyHKUMA 0x10 | ®yHKUMS 0x10
Agpec nepBoro peructpa (CT.) 0x00 | Agpec nepBoro perucrtpa (CT.) 0x00
Appec nepsoro peructpa (mMn.) 0x04 | Agpec nepBoro peructpa (mn.) 0x00
KonunuecTteo permctpos (CT.) 0x00 | KonnuecTtBo pernctpos (CT.) 0x00

MN3meHeHne 3
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3anpoc OTtBeT
Ums nons (Hex) | Ums nons (Hex)
KonunuecTtBo pernctpos (mn.) 0x04 | KonnuecTtBo pernctpos (mn.) 0x04
KonnyecTtBo 6anT gaHHbIX 0x08
3HaveHue peructpa 0 (cT.) 0x00
3HadveHue peructpa 0 (mn.) 0x00
3HaveHue peructpa 1 (cT.) 0x01
3HayeHue pernctpa 1 (mn.) Ox11
3HaveHune perucTtpa 2 (CT.) 0x06
3HayeHue pernctpa 2 (mn.) 0x10
3HayeHue peructpa 3 (CT.) 0x00
3HauveHue peructpa 3 (Mn.) 0x00
"~ TpuMeyaHue — 3anpoc CUHXPOHM3ALMI HEOBGXOAMMO MOCkINAaTh B AvanasoHe oT 100 4o 900 mc.

3.2.1.5 o gaHHOMY 3anpocy B TepMunHane/wkady ¢ 3agaHHbIM agpecoM OyaeT YyCTaHOBNEHO
BpeMs 1 JaTa B COOTBETCTBUM CO 3HAYEHNEeM PermcTpos.

3.2.1.6 dopmaT npencraBneHnsi BpeMeEHM 1 AaTbl NokasaH B Tabnuue 11.

Tabnuua 11 — dopmat npeacTaBneHns BpeMeHU 1 gaTtbl

Cnoeo dopmar uncna Crapwwun 6ant Mnagwun 6ant
0 BCD MuHyTa CekyHoa
1 BCD [eHb Yac
2 BCD lNon Mecsu,
3 HEX MunnuncekyHabl

Bpewms cuntaetcsa ot 1 aHBapsa 2000 roga 00:00:00:000.

OnanasoH 3HayeHun: cekyHga = 0 — 59, muHyta = 0 — 59, vac = 0 — 23, geHb = 1 — 31,
mecay =1 —12, rog = 0 — 99, munnncekyHga = 0 — 999.

CurHXpoHM3auunsa paspelleHa npu ycTaHoBke braxka B nyHKTe PaspelueHue annapaTHOWM
CUHXpOHM3auum B nporpamme APM-penenwuka (komnnekc nporpamm EKRASMS-SP).

MpumeyaHne — bornee nogpobHOE onncaHWe CUHXPOHM3aLUU BPEMEHM MPUBELEHO B UHCTPYKLUKU MO

HacTponke cuHxpoHu3aumm BpemeHn OKPA.650321.012 W «TepmMuHanbl MUKPONPOLIECCOPHBIE CEepun
OKPA 200».

Ecnu cMHxpoHu3aums npowuna ycnewHo, npy NepBon CUHXPOHU3aumMm B permctpaTope cobbi-
TUIN NOSIBUTCS OOHO M3 CeayoLWnx CobbITUN:

— Wpet cuHxpoHmnsauyusa yepes ModBus/RTU,;

— Wpet cnHxpoHnsauusa yepes Modbus/TCP.

M ogHOBpPEMEHHO B 3aBUCMMOCTU OT UCNOSMb3yeMOro nHTepgenca cessm oguH U3 criegyoLmnx
cobbITniA:

— Wpet cnHxpoHnsauna yepes COM1;

— WpeT cnHxpoHnsauns yepes COM2;

N3meHeHne 3
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— WpeT cnHxpoHnsauna vyepes USB;
— Wpet cnHxpoHusaumsa Yepes Ethernet.
3.2.2 YpaneHHbI cbpoc
3.2.2.1 [laHHoe coobLieHne meHseT cogepxmmoe 16-Tu paspsgHoro pernctpa. CooblieHune
no3BonseT cbpocuTb COCTOsIHME TepMUHana/lwkada aHanorM4YHoO HaxaTuto KHONKM CbemMm curHanm-
3auumm Ha aBepu Wkada nnu codeTaHne KHonok «F+0» TepmuHana/wkada. Agpec pernctpa 0x0A.

3.2.2.2 [lonycTuMble 3Ha4YeHns 4 3anpoca AaHHbIX NpMBeaeHbl B Tabnvue 12.

Tabnuua 12 — [lonycTumble 3Ha4YeHMs A4S 3anpoca

Nma nons Pasmep nons, 6anTt JonycTumblie 3Ha4yeHus
Anpec TepmuHana 1 0 - 247
DyHKUNA 1 0x10
Anpec nepBoro peructpa 2 Ox000A
KonunyecTtso pernctpos 2 0x0001
KonunyectBo 6anT gaHHbIX 1 0x02
3HauyeHune peructpa 2 0x0001

3.2.2.3 Agpecyemblni TepMuHan/wkad nockblnaeT B OTBET CBOW afpec, KoA BbIMOMHEHHOW
dYHKUMM 1 MHopMaLMoHHoe none (cMm. Tabnmuy 13). VIHbopmaunoHHoe none cogepxut 2 6anT:
agpec nepsoro peructpa — Bcerga paseH 0x000A (2 6aunT) n konnyectso pernctpoB — paBHo 0x001
(2 6anT).

Tabnuua 13 — [lonycTMMble 3HaYeHNsa Ang otTeBeTa

NUmsa nons Pa3smep nons, 6ant [donycTuMmble 3Ha4YeHuA
Anpec TepmuHana 1 1-247
DyHKUMA 1 0x10
Anpec nepBoro peructpa 2 Ox000A
KonunyecTtso pernctpos 2 0x0001

3.2.2.4 BapuaHT oTBeTa TepMmHana/wkada B cnyvae owmnbkn npuseaeH B Tabnuue 14.

Tabnvua 14 — [lonycTuMble 3HaYeHWs Ans OTBETA B Criy4ae OLNGKM

NUmsa nons Pa3smep nons, 6ant HdonycTumble 3Ha4YeHUs
Appec TepMuHana 1 1-247
DyHKUNA 1 0x90
Kopa owmnbkm 1 02 unn 03

MpumeyaHue — «02» — HegoONYCTUMBIN agpec B none AaHHbIX, «03» — HeJonNycTUMOe 3HavYeH e B
none AaHHbIX.

C6poc paspelleH npu ycTtaHOBKe doriaxka B nyHkTe HaxaTtue kHonku «CoObpoc» paspelwieHo
B MO nporpammbl APM-peneniymka.

MpumeyaHne — Bonee nogpobHoe onncaHue yganeHHoro c6poca NpvBeAeHO B PyKOBOACTBE Oneparo-
pa 3KPA.00006-07 34 01 «INporpamma APM-peneniwuka (komnnekc nporpamm EKRASMS-SP)».
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Ecnu ynaneHHbIi cOpoc npollen ycnewHo, B permcTpatope cobbiTuin Anst 1 rpynnbl NosiBUTCS
cobbiTne «Cépocy», Ans 2 rpynnbl cobbiTne «COGpPOC» NOSIBATCA NPW YCMOBWU, YTO CUrHanN 3aBefeH

Ha permcTpaumio B KOHUrypaumm.

3.3 ®dyHkuma 17 (0x11). Nony4yeHune nHcdopmauumm o6 agpecyemom yctpomcraee

[aHHoe coobuleHre 3anpalmBaeT MHopMaumio 0 TepmuHane/wkade. Takke gaHHoe coobLue-
HMEe UCNonb3yeTcsa AN onpeaeneHust NPUCyTCTBUS TepMmHana/wkada Ha cBsiau. LLnpokoBellaTenbHbIN
3anpoc He nogaepxmeaetcs. MIHopMaLmoHHOe nose AaHHOTO COOBLLEHUST ABMNSIETCA NMYCTbIM.

[lonycTmble 3HaYeHus Ans 3anpoca 1 oTBeTa AaHHbIX NpuBeAeHbl B Tabnuuax 15 — 16.

Tabnuua 15 — [JonycTuMble 3Ha4YeHNUs Ans 3anpoca

MUma nonsa Pasmep nons, 6anTt donycTumblie 3Ha4YeHunA
Anpec TepmuHana 1 1-247
DyHKUMA 1 0x11

Tabnuua 16 — [JonycTnmble 3Ha4YeHMs Onga oTBeTa

Umsa nonsa Pasmep nons, 6ant JonycTumblie 3Ha4yeHuUA
Anpec TepmuHana 1 1-247
DyHKUNA 1 0x11
KonuyecTtBo 6aiT gaHHbIX 1 155
Nma cpanna koHpurypauum 33 cTpoka\0
Homep nopTa 1 0,1,....5
Kog dyHKUMOHaNbHOro HasHavYeHns 1 1,2,...,6
TepMunHana
Peseps 3 0x000000
OnuncaHune nocTaBku 32 cTtpoka\0
HavmeHoBaHvne TepmuHana 20 cTpoka\0
3aBoackon HoMmep TepMmnHana 2 0,1,...
Homep nonykomnnekra 1 0,1,2,3unn4
Bepcus TepM. nporpammbl 8 cTtpoka\0
3alymiaemMbl 06 bEKT 32 cTpoka\0
HavmeHoBaHue wkada 20 cTpoka\0
3aBoackon Homep Lwkada 2 0,1,...

TepmunHan/wkad HaxoaUTCa Ha CBA3W, €CNU Ha 3anpoc Oblfo Mony4eHO OTBETHOE coobLe-

HWe, COOTBETCTBYIOLLIEE OnncaHuto B Tabnuue 16.

Mpumep 3anpoca n oTBeTa Ha nonyyYyeHne nHdopmMauum o TepMmuHane/wkade npuBedeH B

Tabnuue 17.

N3meHeHne 3
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Tabnuua 17 — NMprmep 3anpoca u oTBeTa Ha NofyveHne nHpopmaumm o TepmmHane/wkage

3anpoc OTtBeT

Wms nons (Hex) | ms nons (Hex)

DyHKUNA 0x11 | ®yHKuMSA Ox11
KonuyectBo 6anT gaHHbIX 155
Nms cbanna koHdurypaumm s113388.czg
Homep nopta 1
Ko doyHKUMOHanNbHOro HasHavYeHus 1
Peseps 0x000000

OnucaHne nocTaBku

Kurynes. F'3C

HanmeHoBaHue TepmMuHana

OKPA 211 0601

3aBoackon Homep TepMuHana 9

Homep nonykomnnekra 1

Bepcus Tepm. nporpammbl 2.8.0.0
3awuaemblil 00 bEKT M-15
HanmeHoBaHue wkada wd31111.33
3aBonckon HoMep LwKkada 8

3.4 YTeHue aHaNoOroBbIX BXO40OB

3.4.1 ®yHKUMS NO3BOMSET NONb3oBaTeN0 NOMyYaTb COOEPXKUMOE AEWCTBYHOLLErO 3HAYEHUS
OCHOBHOW FapMOHMKM, yrria U YacToTbl CUrHana, ynakoBaHHbIX B 16-Tn paspagHble perucTpbl agpecy-
€MOoro TepmuHana/wkacda.

ANroputT™M YTEHUs1 aHanNoroBbIX BXOO0B:

1) yctaHoBUTb hopmart nonyyeHns amnnutyabl (16-aa dyHKUmnS);

2) 3anncaTb kKoMaHgy OOHOBMEHUs namepeHunin (16-aa yHKUUA);

3) npoynTaTh 3Ha4YEeHMs aHanorosbiX BXOAOB (3-9 PyHKLMSA).

3.4.2 B Bepcuax MO Hwxke 7.1.0.1 ana HacTponkm dopmarta noryv4aemoro AencTBYHLLEro
3Ha4yeHus crefyeT yCTaHOBUTL 16-0M PyHKUMEN COOTBETCTBYIOLEEe 3HaYeHne B perucTp no agpecy
0x000B:

«0» — B HOMMHanax;

«1» — B aBCOMOTHBIX BENMYMHAX (3HAYEHNE MO YMOMYaHUIO);

«2» — abCconoTHbIE BENMMYMHBI B MEPBUYHbIX LiENSIX.

B Bepcuax MO 7.1.0.1 v Bbiwe HacTponka He TpebyeTcsa. Bce 3HadeHns nepepatotca B op-
mMaTe abCoNOTHbBIX BENUYMH.

3.4.3 na NOAroTOBKWM HOBbIX 3HAYEHUW aHanoroBbiX BXOAOB criedyeT ycTaHoBUTL 16-on
dyHKUMEN 3HaveHne «1» B perncTp no agpecy 0x008B. MNocne aTo KoOMaHObl MOXHO CHUTbIBATL U3-
MepeHUst aHanoroBblx BXo4o0B. OTOT agpec goctyneH anga MO TepmuHana/wkada, HaunHasa ¢ Bepcun
6.0.1.0.136. YteHne paHHbIX No Ethernet (ModbusTCP) ykasaHHbIXx ABa gewnctBus (3anucb no 16

GYHKUMM 1 YTEeHME NO 3-1 PyHKUUKN) HEOBXOAMMO OCYLLECTBNATL B pamkax ogHoro TCP coeanHeHus.

MN3meHeHne 3
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T.e. HegonNycTMMO BbIMOSHATL 3anucb (ANA OBHOBNEHUsA AaHHbIX) No ogHomy TCP coeauHeHuto, a
YTeHue 3Ha4YeHNn aHanoroBblx BXoA4OB No Apyromy TCP coeauHeHuto.
3.4.4 [Insa Ka)xgoro aHanoroeoro Bxona B bydepe XpaHATCS BENUYMHbI 4EACTBYIOLWEro 3Hade-
HWS, yrna n 4acToTbl. TN 3HAYEHUS yNakoBaHbl B LWeCTb 16-Tn paspsaHbIX perncTpoB: ABa permctpa

Ha Kaxgoe 3HayeHue — popmart xpaHeHus float (Yncno ¢ nnasatowen Toukomn) (cM. Tabnuuy 18).

Tabnuua 18 — Npumep pacnonoXeHns B NaMsiTM BEMMYUH OEACTBYIOLEro 3Ha4YEHWS, yria 1 4acToThbl

Umsa peructpa Appec peructpa BawuT unucna

Tok 1Y, dhasa A, oencTByloLLee 3HaYeHne 0x4D04 1
0

0x4D05 3

2

Tok 1Y, dhaza A, yron 0x4D06 1
0

0x4D0Q7 3

2

Tok 1Y, pasa A, yacTtoTa 0x4D08 1
0

0x4D09 3

2

Tok |1 Y, pasa B, gencrsytoLiee 3Ha4eHne 0x4DOA 1
0

0x4D0B 3

2

Tok 1Y, dhasa B, yron 0x4D0C 1
0

0x4DO0D 3

2

Tok 1Y, pasa B, yacTtoTa 0x4DOE 1
0

0x4DOF 3

2

MpumevaHne — Agpeca perMcTpoB MOryT OTNMYaTLCA B 3aBUCUMOCTU OT NpoekTa. AKTyarbHble 3Hade-
HWSt MOXHO Mony4YnTb, cchopmupoBaB oTyeT "OnncaHune gaHHbix Ans Modbus" B APM-penenwmka nnm koHdpu-
rypatope. MeTtoamka chopMMpoBaHUS OoT4YeTa U3NOXEHA B UHCTPYKLMU NO DOPMMPOBAHMUIO CMIUCKA CUrHAsOoB,
OOCTYNHbIX No npoTokonam cesasu, IKPA.650321.019 N «TepMuHansl mukponpoLeccopHble cepun IKPA 200».

LWnpokoBelyaTenbHbIl  pexnum He nogaepxunsaetcd. [lomMmo nonen agpeca TepMuHa-
na/wkada n dyHKkumm, coobieHne TpebyeT, YToObl MHOPMALMOHHOE NoMe coaepxano Homep (aa-
pec) NepBoro 3anpoLeHHOro perncTpa n Yncno 16-tm GUTHBIX PErMcTpoB ANS YTEHMUS.

dopmar float 3aHMMaeT aBa 16-Tn GUTHbIX pernctpa. B cootBeTcTBUM C TpeboBaHUSAMKU NPO-

TOKOMa, B 3anpoce cHavana ngeT ctapwunin 6anT, a 3aTeM MnagLlunin.

N3meHeHne 3
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3.4.5 na Toro 4ytobbl MCMONb30BaTb 3HAYEHWUs YrMoB, creayeT BblOpaTb OAWH U3 CUrHaroB

Kak 6a3oBbin. [nsi BblUMCNEHUSN yrna CurHamna OTHOCUTEJTbHO 6asoBoro ncnosnb3dyeTca cnepyrowasa

dopmyna:

AngleiB = Anglei — AngleB; (1)
if(AngleiB > 180.0° ) AngleiB = AngleiB — 360.0°; (2)
else if(AngleiB < -180.0° ) AngleiB = AngleiB + 360.0°; 3

roe AngleiB — yron curHana i oTHocuTenbHO 6a30BOro;
Anglei — npounTaHHOE 3Ha4eHne yrna i-ro curHana;

AngleB — npounTaHHoOe 3Ha4eHue yrna 6a3oBoro curHana.

Afgpecaunsa no3BonsieT NonyYnTh 3a Kaxabln 3anpoc 4o 125 pernctpos, Ha Kaxablid aHanoro-
BbIl BXOZ TpebyeTcs WwecTb perncTpoB: ABa N5 BEMUYUHBI JENCTBYIOLLEro 3Ha4YeHus1, ABa Ansi 3Ha-
YeHus yrna, ABa ansa 3HadeHus dactoTbl (125 / 6 (amnnutyga(2)+yron(2)+yactota(2)) = 20), T.e.
OAMH 3anpoc No3BOMsET Nonydntb napameTpbl 20 aHanoroBblx BXoOoB. [aHHble napamMeTpbl 3aHu-
matoT 120 pernctpoB. HavanbHbIM agpec Ansa YteHus aHanorosblix nsamepeHun 0x4D04. KonnyecTtso
OOCTYMHbIX afpecoB 3aBUCUT OT MNPOEKTa, HO He npeBbiwaeT peructpa ¢ agpecom 0x5103. Pernctpbl

HymMepytoTcs ¢ Hyns. [lonycTMmble 3HaYeHus Ans 3anpoca AaHHbIX NpuBeeHsbl B Tabnvue 19.

Tabnuua 19 — [lonycTuMble 3Ha4YeHnsa ang 3anpoca

NUmsa nons Pasmep nons, 6ant HonycTumble 3Ha4YeHUs
Anpec TepmuHana 1 1-247
DyHKUMA 1 0x03
Anpec nepBoro peructpa 2 0x4D04 — 0x5103
KonuyecTtBo perncrpos 2 0x0001 — 0x007D

3.4.6 Agpecyembin TepMuHan/wkad nocbinaeT B OTBET CBOW afpec, KOA4 BbIMNOSIHEHHON (PyHK-
umn 1 nHcpopmaumnoHHoe none (cm. Tabnuuy 20). MNMone «KonnyectBo 6ant AaHHbIX» cogepxut 1 6anT,
OMNUCLIBAKOLNI KONMMYECTBO BO3BPAaLLIAeEMbIX 6aiT AaHHbIX. [AnNnHa KaXKaoro perncrpa AaHHbiX — 2 GanT.
MepBbin 6anNT AaHHbIX B NOCHINKE ABNSETCA CTapwmmMm 6antomM perncrpa, BTOPON — MnaaLuunm.

Mopsgok cnegosaHusa cnos B Tune float ot mnagwero 6anTa k ctapwemy 6anty. CHavana ne-
pegnaetca mnagwun 6ant, 3atem crtapwui 6ant. Ecnun tpebyeTtca nonyuntb 3HadeHne Gonee yem

125 perncrtpos, T0 HEO6X04MMO BbINOSTHUTL HECKOSTLKO MNOCNef0BaTENbHbIX 3anpoCoB.

Tabnuua 20 — [lonycTumble 3Ha4YeHUs s OTBETa

Uma nonsa Pasmep nons, 6ant JonycTumblie 3Ha4YeHuUsA
Appec TepMuHana 1 1-247
DyHKUNA 1 0x03
KonunuyecTtBo 6anT gaHHbIX 1 2xN
3Ha4yeHne perucTpoB N x 2 0x0000 — OXFFFF
* KonnyecTtBo perucTpos.

MN3meHeHne 3
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3.4.7 B Tabnuue 21 npuBedeH BapnaHT 0TBEeTa TepMuHana/wkada B criydyae owmnoku.

Tabnuua 21 — [lonycTnmble 3Ha4YeHMs O OTBETA B Cryvae OLwmnoku

Nma nons Pasmep nons, 6anTt JonycTumblie 3Ha4yeHus
Anpec TepmuHana 1 1-247
DyHKUNA 1 0x83
Koa owmnbku 1 02 vnn 03

MpumeydaHne — «02» — HeJONYCTUMBIN agpec B none AaHHbIX, «03» — HeJonycTUMoe 3HavyeHue B
rnone AaHHbIX.

3.4.8 B Tabnuue 22 npuBedeH npuMmep 3anpoca M OTBETa Ha YTEHUE PErucTpoB C NepBbIM

aHalrioroBbiM BXo40M.

Ta6n|/|ua 22 — I'Ipwmep 3anpoca 1 oTeBeTa Ha YTEHNE PErMCTpoB C NepBbiM aHANIOroBbiIM BXO40OM

3anpoc OTtBet

Ums nons (Hex) Ums nons (Hex)

OyHKUNS 0x03 PyHKUMS 0x03
Appec neporo perucTtpa (CcT.) 0x4D KonnyectBo 6anT gaHHbIX 0x04
Appec nepsoro peructpa (Mn.) 0x04 3HayeHune peructpal (cT.) 0x00
KonunuecTtBo pernctpos (CT.) 0x00 3HaveHune peructpal (mn.) 0x0A
KonunyecTtBo pernctpos (ms.) 0x02 3HauyeHune pernctpa2 (cT.) 0x00
3HayeHue pernctpa2 (mn.) 0x00

Copoepxmmoe pernctpa npeAacraBrieHo Kak ae bGantoBble BenuunHbl «00 OA» B LLecTHaaua-

TepnyHoM copmate unu 10 B gecsatepmyHomM dhopmare.

3.5 ANropuTm YTeHus peructTparopa

3.5.1 PernctpaTop no3BOnsieT XpaHUTb BpeMs U3MEHEeHUs1 ButoBbix cobbiTuin. Bece cobbiTus
pasgeneHbl Ha rpynnbl Ans yaobctBa paboTbl ¢ HumW. [pu ynakoBke BCex COObITUA B
16-Tn paspsigHble CnoBa M CIIOXEHUU MX B MOPsiAKe BO3pacTaHMs HOMepa rpynnbl NOy4ynuTcs cpes
COCTOSIHUA curHanoB. Cpe3 COCTOSHWUSI CUrHaNoOB — 3TO COCTOSIHME BCEX CUrHaroB B 3aJaHHbIA MO-
MEHT BPEMEHM.

3.5.2 Cnepytowme warun cnegyeT BbINOSHUTL TOMbKO NPU NEPBOM YTEHUM perncTparopa, Ko-
roa elle HeT UCTOPMM MMM OHa McnopyveHa u TpebyeTca npoynTaTh permcTpaTop C camoro Ctaporo
XPaHNMOro cobbITuS:

1) cbpocuTb yKkasaTtenb camoro ctaporo cobbitms. [Ansa atoro cnenyet 16-1 pyHKumen ycra-
HoBuTb B 0 3Ha4eHune 16-Tn GuTHOro pernctpa no agpecy 0x0008;

2) npounTaTb CPe3 COCTOSIHUSI CUFHANOB HA MOMEHT CaMOro CTaporo, XpaHMMOro B perncrpa-
Tope cobbiTus. [ins atoro cneayeT npountatb 3HadeHunss K 16-Tu paspsigHbIX permcTpoB no agpecy
0x0BD5, rge K — pasamep cpesa curHanoB B CroBax;

3) Nony4YnTb HOBLIE COOBLITHS.

N3meHeHne 3
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3.5.3 BO3MOXeH BapmaHT YTeHUs cobbiTuin 6e3 YTeHns cpesa CUrHanoB. YTeHne HavarnbHoro
cpesa curHanoB HeobxoaMMO Ans TOro, YToObl 3HaTb 3HAYEHUSI CUrHaNoOB, N3MEHEHUSA KOTOPbIX Bbl-
TECHUNUCb 13 pernctpatopa. B gaHHOM cnyvae 3Ha4yeHus BbITECHEHHbIX CUTHANoB MOXHO NpoYnTaTb
13 bydepa TekyLnX BENNYNH.

3.5.4 [Ina nony4eHus HOBbIX COBLITMI, T.e. OBHOBMNEHUSA perncTpatopa, crnegyeT BbiNOMHUTL
cnegyowme warm:

1) 3anpocnTb KOMMYECTBO HOBbIX COObITUMI. [Npountath gnsa 3Toro 3HaveHue 16-Tu GuTHOro
peructpa no agpecy 0x090C;

2) ecnn Konm4ectBO HOoBbIX cobbiTU (N) paBHO O, TO YTeHMe HOBbIX COBLITUIA BbINOMHEHO,
NHa4ye NPOAOIIKNTD;

3) npounTaTtbh CobbLITUS permcTpaTtopa n3 bydepa. B 6ydepe HaxoaaTca cobbiTvs, NOMyyYeH-
Hble nocrne 3anpoca, onncaHHoro B ware 1. bydep HaxoanTca no agpecy 0x090D. Bydep paccumTaH
Ha 100 cobbiTui.

4) noaTBepanTb, YTO COOLITMA MNpoYuTaHbl, 3anucaB B 16-TM OWUTHBLIM perucTp nNo agpecy
0x00009 3HaueHue 0;

5) nepenTn K nepBomMy Luary.
3.5.5 CobbiTua B Bydhepe pacnonoxeHbl Apyr 3a gpyrom (Tabnuua 23).

Tabnuua 23 — PacnonoxeHue cobbiTuin B bydepe

CoObiTne 1 ‘ CoObliTue 2 ‘ CoObiTne 3 ‘ ‘ CoObiTne N

dopmaT cobbITusa NPOoAEMOHCTPUPOBaH B Tabnuue 24.

Tabnuua 24 — dopmat cobbITuS

Cnoeo dopmart uucna Crapwwun 6ant Mnagwwmin 6anT
0 BCD MuHyTa CekyHoa
1 BCD [eHb Yac
2 BCD lNog Mecsu,
3 HEX MwunnncekyHga
Cnoso ®dopwmart uucna Crapwwun 6ant ‘ Mnapwwuin 6ant
4 HEX Homep rpynnbl
5 HEX Homep cobbiTua B rpynne
6 HEX - ‘ CoctosiHMe buta

3.5.6 Homep rpynnbl oT 1 go 6, Homep cobbiTva B rpynne oT 0 O KonuyectBa cobbITUN B
rpynne. O6wmn pasmep BCeX rpynmn, ynakoBaHHbIX B 16-pa3psgHblie CrnoBa, 3aBUCUT OT KOHdurypa-
umm (cm. B Tabnuue 25). bonee noapobHytd WHGOPMaUMIO MOXHO MOCMOTPETb B NporpaMmme
APM-penenwmka. BoibpaTb NyHKT rnaBHOro MeH0 YCTPOUCTBO -> OTyeTbl -> OnucaHne AaHHbIX
ana ModBus (cMm. pucyHok 1). B peructpatope JOCTYMHbI TONbKO T€ COObITUSA, KOTOpble 3aBeAEHbI

Ha perncTpaumio B KOHUrypauum.
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MpumeyaHne — bonee nogpobHoe onucaHne KOHUIypMpoBaH/Usl NapamMeTpoB PErMcTpMpoBaHUA Npu-
BeaeHo B pykoBoacTtee onepatopa OKPA.00006-07 34 01«[lMporpamma APM-penenwimka (KoMmnnekc nporpamm
EKRASMS-SP)».

Tabnuua 25 — O6wmn pasmep BCex rpynn, ynakoBaHHbIX B 16-pa3psaHble crnosa

Pa3mep rpynnbl
Homep | ynakoBaHHOM B
rpynnbl | 16-paspsgHble
crnosa

HanmeHoBaHue rpynnbl MpumeyaHue

Jlornyeckme curHansi co-
1 2 CTOAHMA TepMUHa- buToBble gaHHbIE yNakoBaHbl B CIOBa.
na/wkada v ero PyHKLUNI

BbuToBble AaHHbIE YNaKoBaHbI B CoBa.
3aBucut oT
2 NDOEKTa Bxoabl wkada MopsiAok BXxo40B MaTpuubl Mo (PyHKLMO-
P HarbHOWM cxeme

ButoBble AaHHblE ynakoBaHbl B CIOBa.
3aBucuT oT N
3 MpremHble uenn Mopsgok NpueMHbIX uener no pyHKLmo-

npoekTa .
HanbHOW cxeme
ButoBble AaHHblE ynakoBaHbl B COBa.
3aBucuT oT .
4 NDOEKTa Beopa/BbiBOA 3aLLUT Mopsagok 3aWwmT No PyHKUMOHaNbHOM
P cxeme
ButoBble AaHHblE ynakoBaHbl B COBa.
3aBucuT oT
5 npoekTa BbixogHble Lenn Mopsagok BbIXO40OB MaTpuULbl MO PyHKLN-
OHanbHOW cxeme
ButoBble AaHHbIE ynakoBaHbl B CrOBa.
OCTYMHbI crieayoLine gaHHbIe:
CocTosiHue TepMmHa- A Ty Alytowine A
6 4 0-n 6ut — lkad B paboTe

na/wkacdpa < 9
® 8- 6uT — HeucnpaBHoCTb aBapunHas

9-n 6UT — ABapunHas curHanmsaumsi

* Tonbko gna sepcun MO 7.1.0.0 TepmuHana v Bbille.

N3meHeHne 3




20
OKPA.00035-01 31 01

£ ARM 3.0.69.6222, T3Ui-26, Mocanepro, 05. [ Moassosatens: admin ]
Qaiin  Cepeuc | Ycrpoiicteo | Bug  [omowse

% ol N E | 3anucatb Gain & TEPMUHAN... Ctrl+W
N = |
3% % PyuHoii nyck ocumnnorpada Alt+P
) . y 3anucaTe yCcTaeku B TEpMUHAN Alt+S
- Wsmepens Pexum asTOMaTHHECKOrO TECTUPOBAHMUA .
@-fff) Yeraexn c . a O I
¢ OpMUPOBATL GaiinbI AN OTNPABKM
#-{38 Smynaung o ¢ o P r ‘
@74 Duarnoct] Coxpanurts MO Tepmunana
#-%4) Otnagowy CoxpanunTs KoHOUrypaumio TepMuHana
Peructpai ; P
% - n::_ xkcnopr icd daiina

34 Painossy Oryersi » |E]  Oruernoycraekam Alt+R
3anncaTb NPOLLMEKY... Cdopmuposarte aaHHble gna npotokona 61850-8-1
MpPOYMTaTE NPOLLMEKY... Onucanue ganHbix ana ModBus
3anucars koHdurypaumio... Oruer no ycraekam & Excel
MpounTats KOHGUrypaUMIo... Cnncox curnanoe e ACY TN (OPC - naentudukaropsi)

Jannbie no nporokony 103
OTKpbITL NPOBOAHMK

[annbie no npotokony 104
MpouunTars noruky

3anucarte noruky...
MepexntounTs ycraeku us Habopa
Wmnopr ycrasox

3KCnoprT ycTaBok

w

Meuvars ycragok...

AAMUHNCTPUPOBAHINE NONBIOBATENEI TEPMUHANA

T
PucyHok 1 — Beibop nyHkTta Onucanune gaHHbix ons ModBus

MN3meHeHne 3



21
OKPA.00035-01 31 01

I'Iepequb TepMnHOB

Koa owmnbkum — uncno xapakrepuayroLee owmnbky npu pabote npotokona ModBus.

Peructp — 16-T1 6GUTHOE CNOBO, AOCTYNHOE A1 YTEHMS U 3aMNUCK.

PyHKUMA — YMCO, KOTOPOe CoOobLLaeT YCTPOWCTBY, KaKMe AaHHbIE UMW BbIMNOMTHEHWE KAKOro
aencteus TpebyeTtca oT Hero.

LLinpokoBeLlaTenbHbIN PEXUM — PEXUM, MPU KOTOPOM AaHHble No npoTokony ModBus nony-

YaloT u obpabaTbiBaloT BCe YCTPOUCTBA.
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JNucT perncrpaumm uameHeHUn

Homepa nuctoB (cTpaHumu) Bcero Bxogswmi
HOoMmep co-
nveros Homep nposoaun
aHHynm- i}
N3M.| pame- | same- HoBbIX | poBaH- (cTpaHuu) [OKyMeHTa| TerbHOro Moanuce | [aTa
HEHHbIX | HEHHbIX B [OKy- [OKyMeHTa
HbIX MeHTe
n parta
OKPA.1048
1 - 1-21 22,23 - 23 2016 05.07.16
2 - 1-23 - - 23 OKPA.1773 30.09.16
-2016
OKPA.2073
3 - 1-22 - 23 22 2018 21.12.18
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