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ABTOpCKME NpaBa Ha AaHHYK OOKYMEHTauuoo npu-
Hagnexat OO0 HIMIM “SKPA” (r. Yebokcapsbl).
CHAaTMe konunh wnu nepenedyaTka paspeluaeTcs

TOJIbKO NO corftacoBaHuio C pa3p860T‘-II/IKOM.

AHHOTALINA

HacTosiwee onncanune npotokona ModBus (Modbus/RTU 1 Modbus TCP/IP) (ganee npoTo-
KOI) pacnpocTpaHsieTca Ha TepMuHarbl MukponpoueccopHon cepmumn QKPA 200 (ganee tepmunHan), a
Takke wWwkadpbl TMNos W31110 (W31110A), WS1110M (W31110AM), W31111 (WS1111A,
W31111AN), 31112 (LWLB1112A), WLI31113 (LLUBS1113A), peannsoBaHHble Ha 6a3e TepMUHaANoB ce-
pun SKPA 200, a Takke Ha wkadbl cepun LIS 200.

B HacTosiwem onncaHnm npumMeHeHnst npuBeaeHbl PyHKLMK NpoToKoNa.

OcHOBHble MapamMeTpbl U NPUHUUN OENCTBUS TepMMUHaNa, onucaHne paboTbl C TepMUHANOM
npueedeHsbl B pykosoacTtee no akcnnyatauun IKPA.650321.001 P3O «TepmuHanbl MUKponpoLeccop-
Hble cepumn SKPA 200».

B ooKyMeHTe npuHATHI cregytowme o603HaYeHuns:

— BCe 4ucna, HaumHawwmecs ¢ npedumkca 0x, MMeIoT WecTHaguaTepuyHbIn hopmat yncna.

— BCe 4ucna, HaumnHatwllmnecs ¢ npedukca 0 n 6e3 npedukca, UMeOT OECATUYHBLIN ddopmaT

yycna.
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1 HasHa4yeHuMe npoToKona

1.1 MNMpoTtokon Modbus ncnonb3yeTcs B TepMmMHanax MMKponpoueccopHbix cepun IKPA 200
ANA NonyYeHus 3HayYeHUn AUCKPETHbIX U aHanoroBbIX OaHHbIX, @ Takke AN CUHXPOHM3auun Bpe-
MeHW TepMuHana/wkada.

1.2 NepeyeHb dyHKUMA nogaepXmnBaemblx TepMuHanamu/wkadamm, padboTarowmmm no npo-
Tokony ModBus, npuBegeH B Tabnuue 1.

1.3 lNony4yeHne akTyanbHOW KapTbl NaMATU NepeMeHHON npuBeneHa B MHCTPYKUMKM MO op-
MUPOBAHUIO CMKUcka curHanoe no npotokonam cea3n IKPA.650321.019 N «TepMmuHanbl MUKpPONPO-

LeccopHble cepun SKPA 200».

Tabnuua 1 — NepeyeHb cTaHAapPTHbIX PYHKLMI NpoTOKONa

Ne cyHKUMKn HavmeHoBaHue ¢yHKUUMU
03 (0x03) UTeHune BHYTPEHHMX PEMMCTPOB
16 (0x10) 3anncb HECKONbKNX PErMCTPOB (CUHXPOHU3ALMS BPEMEHN)

3anncb HECKOMbKMX PErNCTPOB (CMHXPOHMU3auusa Bpemenn B BCD dopmarte)
YnaneHHbIn copoc

17 (Ox11) MonyyeHne nHpopmaumm o6 agpecyemom yCTponcTee
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2 YcnoBusi npuMeHeHusA

2.1 MNpoTtokon Modbus/RTU Ha ocHoBe dunandeckoro nHtepdenca RS-485 asnsietca mHoro-
TOYEYHbIM MPOTOKOSIOM. OTO O3HAYaET, UTO OAHO BeayLlee YCTPOMCTBO MOXET CBA3bIBATLCS C MHO-
XECTBOM BeOMbIX YCTPOWUCTB MO O4HOM W TOM Xe NNHUK cBA3W. 10 3TON NpuYnHe Kaxgoe oTaenbHoe
BEJOMOE YCTPOMCTBO AOMKHO MMETb YHUKalbHbIM MAEHTU(UKATOP — agpec yCTPOMCTBa. ATOT agpec
OOIMKEH ObITb YHUKanbHbIM B NMpegenax aHHOW CeTU CBA3aHHbIX yCTponcTs. [lybnuposaHne agpeca
BbI3blBAET KOMNNU3n0. Agpec yCTponcTBa QOMKEH nexaT B AnanasoHe oT 1 go 247. 3HadveHne 0 unc-
NoNb3yeTcs Kak LUMPOKOBELLATENbHLIN agpec 6e3 06paTHOro NoATBEPXKAEHMS.

2.2 MNpoTokon ModbusTCP/IP Ha ocHoBe ¢umsmyeckoro nHtepdgenca Ethernet ncnonbayet co-
e[MHEeHNe TMna «ToYKa-To4vKay.

2.3 YcnoBua npumeHeHna npotokonos Modbus/RTU mn Modbus TCP/IP npuBegeHbl B

Tabnuue 2.

Tabnuua 2 — YcnoBusi NpUMeHeHUsi NpoToKora

MapameTp Modbus/RTU Modbus TCP/IP
Tun nHtepdenca 2-x npoBoAHbIN RS-485 Fast Ethernet RJ45
Tun pasbema PoseTtka MC RJ45, MT-RJ
CkopocTb (9600-115200) 6uTt/c -
MakcumanbHoe paccTosiHue 1000 m 100 m
nepegaun
Tononorus WnHa 3Be3na
Adpec 1-247 1-247
BuTbl JaHHbIX 8 -
YeTHOCTb Het -
Cton 6ut 1 -
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3 OnucaHue 3apgaum

3.1 PyHKuma 03 (0x03). YTeHne BHYTPEHHUX PErncTpoB

3.1.1 dyHKUMS NO3BONSET NONb30BaTENO NoMyYyaTb ABOMYHOE coaepXnmoe 16-Tn paspsaHbIX
perncTpoB agpecyemoro TepmuHana/wkada. LUvpokoBeluaTenbHbid peXnm He MNoaaepKUBAETCS.
Momumo nonen agpeca TepMmuHana/wkada n gyHkumm, cooblieHmne TpebyeT, 4Tobbl MHOPMAaLMOH-
HOe nore coaepxaro HoMep (agpec) NepBoro 3anpoLLEeHHOro perucTpa v YMcno perncTpoB Ang vre-
HUS.

3.1.2 Agpecauuns nossongeT NonyyYnTb 3a Kaxabli 3anpoc 0o 125 pernctpoB. Perncrpobl Hy-

MepYroTCA C HyNnA. ,D,OI'IyCTVIMbIe 3Ha4YeHNA AnAa 3anpoca AaHHbIX NpeactaBli€Hbl B Ta6n|/|u,e 3.

Tabnuua 3 — [onycTumble 3Ha4eHUs 4ns 3anpoca

Uma nonsa Pasmep nons, 6ant JonycTumble 3Ha4YeHnA
Anpec TepmuHana 1-247
OyHKUNS 0x03

ALpec nepBoro perucrpa 0x0000—-0xFFFF

NN

Konun4yecTtBo perncrpos 0x0001-0x007D

Tabnuua 4 — JonycTnmble 3Ha4YeHUs ONda oTBeTa

Ama nons Pasmep nons, 6ant JonycTumblie 3Ha4YeHus
Anpec TepmuHana 1 1-247
dyHKUMA 1 0x03
KonnyecTtBo 6anT gaHHbIX 1 2x N’
3HayeHne perncTpos N x 2 0x0000—-0OxFFFF
" KonuuecTso pernctpos

3.1.3 Agpecyembin TepMuHan/wkad nocbinaet B OTBET CBOW afpec, KOA BbINOSIHEHHON (OYHK-
UUKn N MHOPMaLUNoHHoe none (cMm. Tabnuuy 4). MiHdopmMaumoHHoe none cogepxuT 1 6anT, onucel-
BaOLLMA KONMYECTBO BO3BpaWaeMblx 0anT daHHbIX. NuHa KaXxgoro perucrpa gaHHbix — 2 Ganta.
MepBLbIN GaNT AaHHLIX B NMOCHISIKE SBNSETCS cTapwuM 6anTom peructpa, BTopon — mnagwum. Ecnu
TpebyeTca nonyynTb 3HayYeHne Gornee yem 125 pernctpos, TO HEOBXOAMMO BbINOMHUTE HECKOSbKO
nocrnegoBaTernbHbIX 3anpocoB.

3.1.4 B tabnuue 5 npuBeneH BapmaHT oTBeTa TepMmHana/wkada B criyyae owmoku.

Tabnvua 5 — [JonycTnmble 3Ha4YeHUs1 4ngd oTBeTa B crydam owmnbkm

Nma nonsa Pasmep nons, 6ant DonycTumMmble 3Ha4YeHuUA
Appec TepmuHana 1 1-247
OyHKUMS 1 0x83
Kop omnbku 1 02 nnn 03
(02 — HepgonyCTUMBIN agpec B Nnosie AaHHbIX;
03 — HegonycTUMOe 3Ha4YeHue B nomne JaHHbIX)
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3.1.5B T1abnuue 6 npuBegeH npuMmep 3anpoca W oOTBeTa Ha UYTEeHUe pPerucTpoB C

agpecamun 108-110.

Tabnuua 6 — Npumep 3anpoca n oTBETa Ha YTeHne perncTpoB ¢ agpecamm 108-110

3anpoc OTBeT

Ums nons (Hex) Ums nons (Hex)
DyHKLNA 0x03 OyHKUNS 0x03
Appec nepsoro peructpa (cT.) 0x00 KonnyectBo 6anT gaHHbIX 0x06
Appec neporo peructpa (Mn.) 0x6B 3HaveHue peructpa 108 (ct.) | 0x02
KonunuecTteo permctpos (CT.) 0x00 3HaveHue peructpa 108 (mn.) | 0x2B
KonnuecTtso pernctpos (mn.) 0x03 3HaveHue peructpa 109 (ct.) | Ox00

3HaveHue permctpa 109 (mn.) | 0x00

3HaveHue peructpa 110 (ct.) | Ox00

3HaveHue peructpa 110 (mn.) | Ox64

Copepxnmoe pernctpa 108 npeacraBneHo kak ase GanToBble BenmyuHbl 02 2B B LWecTHa-
puartepumyHoM dopmarte unmn 555 B pgecstepuyHom dopmate. Cogepxumoe pernctpo 109 n 110

pasHbl 00 00 1 00 64 B wecTHaguaTepnyHom Buge nnu 0 n 100 B 4ECATUYHOM COOTBETCTBEHHO.

3.2 ®yHkuma 16 (0x10). 3anUCb HECKOSNbKUX PEerMcTpoB

3.2.1 3anucb HECKOJbKNX PerucTpoB (CMHXpOHU3aums BpemeHn B BCD dopmare)

3.2.1.1 laHHOe coo0LeHne MeHsieT coaepxmmoe 4YeTbipex 16-Tm paspsagHbIX pPerncTpoB
onpalumMBaemoro TepmuHana/wkadga. Konmyectso 3anncbiBaeMbiX PErMCTPOB paBHO YeTbipeM. Ecnun
B KayecTBe agpeca TepMmuHana/wkada ucnonb3yeTtcs agpec, pasHbin 0, TO cogepXumoe nonst AaH-
HbIX 3anMcbiBaeTCA BO BCE TEpMMHAIbI/WKadbl (LUIMPOKOBELLATENBHBIN pexum). [onycTumMble 3Haye-

HMSA AN 3anpoca AaHHbIX NPpUMBEAEHbI B Tabnvue 7.

Tabnuua 7 — [JonycTumble 3Ha4YeHus Ans 3anpoca

Umsa nonsa Pa3mep nonsa, 6ant HdonycTumblie 3Ha4YeHuUA

Anpec TepmuHana 1 0-247
DyHKUMA 1 0x10
Anpec nepBoro peructpa 2 0x0004
Konnyectso pernctpos 2 0x0004
KonuyectBo 6anT gaHHbIX 1 0x08
JaHHble N x2 0x0000—OxFFFF

* KonnyecTtBo permctpos
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Tabnwvua 8 — [lonycTnmble 3Ha4YeHns O OTBETa

MUmsa nons Pasmep nons, 6ant JonycTumbie 3Ha4YeHusA
Anpec TepmuHana 1 1-247
DyHKUMA 1 0x10
Anpec nepBoro perucrpa 2 0x0004
Konun4yecTtso pernctpos 2 0x0004

MpumeyaHne — OTBET He BO3BpaLLaETCs Npuy LWMPOKOBeLLaTeNbHOM 3anpoce

3.2.1.2 Agpecyemblin TepMuHan/wkad nocbinaet B OTBET CBOW afpec, Ko BbINONHEHHON
dyHKUMN 1 MHopMauuoHHoe none (cMm. Tabnuuy 8). MHdopmauuoHHoe none cogepxut 4 Gawnta:
agpec nepsoro peructpa — Bcerga paseH 0x0004 (2 6anta) n kKonnyecTso permctpoB — pasHo 0x0004
(2 6awnta).

3.2.1.3 B tabnuue 9 npuBeneH BapuaHT OTBeTa TepMMHana/wkada B criydae owmobku.

Ta6n|/1ua 9- ,D,OI'IyCTI/IMbIe 3Ha4YeHUA OnA oTeeTa B Cliydaun OLINGKK

Uma nons Pasmep nons, 6anTt JonycTumblie 3Ha4YeHuA
Anpec TepmuHana 1 1-247
OyHKUNS 1 0x90
Kon owmbkn” 1 02 vnu 03
(02 — HepgonyCTMMBIV agpec B NoOJie AaHHbIX;
03 — HegonycTUMOE 3Ha4YeHue B None JaHHbIX)

" Bo3aMOXHasi IpUYMHA OLUMBKM: 3anpeT CUHXPOHM3aLMKM Mo UHTepdency

I'IpmmeanMe — OTBET HEe BO3BpallaeTca npu WnpoKkoseLlaTeslibHOM 3arnpoce

3.2.1.4 Tpn ucnonb3oBaHUM annapaTtHOW CUHXPOHMU3AUUN BPEMEHWN (MMMYSIbCHAA CUHXPOHU-
3auust) HeobxoaMMO BpeMsi Mo NPOTOKONY nepefaBaTbh Ha 1 cekyHAy BonbLUe TEKYLLErO BPEMEHN.
3.2.1.5 B 1abnuue 10 npvBedeH nNpumMep 3anpoca M OTBETA Ha 3arnucb YEeTbIPEX PETMCTPOB.

3anpoc cMHXpoHM3aUumn Heobxoammo nockinate B AgnanasoHe ot 100 go 900 mc.

Ta6nuua 10 — MpuMep 3anpoca 1 oTBeTa Ha 3anucb YeTblpex PEerncTpoB

3anpoc OTtBet
Ums nons (Hex) | Ums nons (Hex)
OyHKUNS 0x10 OyHKUNA 0x10
Appec nepsoro peructpa (cT.) 0x00 Appec nepsoro perucrtpa (cT.) 0x00
Agpec nepBoro permctpa (mn.) 0x04 Agpec nepBoro peructpa (mn.) 0x00
KonuyectBo pernctpos (CT.) 0x00 Konuyectso perncrpos (CT.) 0x00
Konnyectso pernctpos (mr.) 0x04 Konnyectso pernctpos (mr.) 0x04
KonuyecTtBo 6anT gaHHbIX 0x08
3HaueHwne peructpa 0 (cT.) 0x00
3HaueHue peructpa 0 (mn.) 0x00
3HaueHwne peructpa 1 (cT.) 0x01
3HayeHue pernctpa 1 (mn.) Ox11
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3anpoc OTtBeT
Wms nons (Hex) | Umsa nons ‘ (Hex)
3HaueHue peructpa 2 (cT.) 0x06
3HayeHve peructpa 2 (mn.) 0x10
3Ha4yeHue peructpa 3 (CT.) 0x00
3HauyeHue peructpa 3 (Mn.) 0x00

Mo AaHHOMY 3anpocy Ha TepMI/IHaJ'Ie/LIJKad)y C 3aJaHHbIM agpecoMm 6y,1:|,eT yCTaHOBJ1€HO Bpe-
MA U aata B COOTBETCTBMU CO 3HAYEHUNEM PEerncTpos. <DopmaT npencrtaBneHna BpeMeHn U gatbl No-

KasaH B Tabnuue 11.

Tabnuua 11 — dopmaT npencraBreHns BpEMEHN 1 AaTbl

CnoBo dopmar uncna Crapwwun 6ant Mnagwwminn 6anT
0 BCD MuHyTa CekyHoa
1 BCD JeHb Yac
2 BCD oil Mecsu,
3 HEX MunnucekyHabl

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

[OwanasoH 3HayeHui: cekyHga = 0 — 59, mmHyta = 0 — 59, vac = 0 — 23, geHb = 1 — 31,
mecal =1 —12, rog = 0 — 99, munnucekynga = 0 — 999.

CuHXpoHM3auusa paspelleHa npu yctaHoBke prnaxka B nyHkTe Pa3pelueHue annapaTtHOWm
cuHxpoHunsauum B MO nporpammbl APM-penenwumka (komnnekc nporpamm EKRASMS-SP).

MpumevaHne — bonee nogpobHoe onucaHne CUHXPOHU3aLMU BPEMEHU MPUMBEAEHO B MHCTPYKUMUM MO
HacTpomke cuHxXpoHu3aumn BpemMeHn OIKPA. 650321.012 N «TepmuHanbl MWUKPOMPOLECCOPHbIE Cepuu
OKPA 200».

Ecnu cMHxpoHn3aums npoluna ycnewHo, npy NepBor CUHXPOHU3aUmMM B permctpaTope cobbi-
TUIA NOSIBUTCS OQHO M3 CNeayloLwmnx cobbITuii:

— Wpet cnHxpoHusauusa Yyepes ModBus/RTU;

— Wpet cuHxpoHusauusa Yyepes Modbus/TCP.

N ogHOBpEeMEHHO B 3aBUCMMOCTM OT MCMOSb3yeMOro MHTepdenca cea3n OauH U3 CrneayoLmx
cobbITuiA:

— Wpoet cMHxpoHusaunsa Yyepes COM1;

— Wpoet cuHxpoHusaunsa Yyepes COM2;

— Wpet cnHxpoHnsauna vyepes USB;

— Wpet cuHxpoHusaunsg yepes Ethernet.

3.2.2 YpaneHHbI cbpoc
3.2.2.1 [laHHoe coobLueHne meHdaeT cogepxmmoe 16-Tu paspsagHoro peructpa. CooblieHune

no3sonsieT cbpocuTb COCTOSIHNE TepMUHana/lwkadga aHanorMyHo HaxaTuto kHomnku Cbem curHanm-
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3aumMmn Ha aBepu wkada unm covetaHme kHonok «F+0» TepmunHana/wikadga. Agpec permuctpa 0x0A.

[lonycTMmble 3HaYeHus Ans 3anpoca AaHHbIX NpuBedeHbl B Tabnvue 12.

Tabnuua 12 — [lonycTMMble 3Ha4YeHNsa aAng 3anpoca

NUmsa nons Pa3smep nons, 6ant HonycTumblie 3Ha4YeHUs
Anpec TepmuHana 1 0-247
OyHKUNS 1 0x10
ALpec nepBoro perucrpa 2 0x000A
Konun4yecTtso pernctpos 2 0x0001
KonnyecTtBo 6anT gaHHbIX 1 0x02
3HaveHune peructpa 2 0x0001
Tabnuua 13 — [lonycTuMble 3Ha4YeHUsa anga oTeeta

MUma nonsa Pasmep nons, 6anTt JonycTumblie 3Ha4YeHuA

Anpec TepmuHana 1 1-247
OyHKUNS 1 0x10
ALpec nepBoro perucrpa 2 Ox000A
Konun4yecTtBo perncrpos 2 0x0001

3.2.2.2 Agpecyembii TepMuHarn/wkad nocbinaet B OTBET CBOW agpec, Koh BbINONIHEHHON
YHKUMM U MHpOPMaLMOHHOe none (cMm. Tabnuuy 13). MHdopMaumoHHOEe none cogepxuT 2 banta:
agpec nepsoro peructpa — Bcerga paBeH O0x000A (2 6avita) M KONMYECTBO PErMcTpoB — PaBHO
0x001(2 6anTa).

3.2.2.3 B tabnuue 14 npuBeneH BapuaHT oTBeTa TepMuHana/wkada B criyvyae omoku.

Tabnvua 14 — JonycTumble 3Ha4YeHMs AN OTBETa B Cryvaun OLwmMOKu

Nmsa nons Pasmep nons, 6anTt [donycTumblie 3Ha4YeHusA
Anpec TepmuHana 1 1-247
DyHKUNS 1 0x90
Kop omnbku 1 02 unn 03
(02 — HegonyCTUMbIV agpec B None AaHHbIX;
03 — HegoMyCTMMOE 3Ha4YeHue B none AaHHbIX)

C6poc paspelueH npu yctaHoBke dnaxka B nyHkTe HaxaTtune kHonku «COpoc» paspelueHo
B MO nporpammbl APM-peneniiumka.

I'Ipmmeanme — bonee no,u,po6Hoe onncaHune yganeHHoro c6poca npmnBeaeHo B pykoBOACTBE oneparto-
pa 3KPA.00006-07 34 01 «Mporpamma APM-peneiimka (Komnsekc nporpamm EKRASMS-SP)».

Ecnu yganeHHbin cbpoc npoluen ycnewHo, B peructparope cobbitun ans 1 rpynnbl NOSBUTCA
cobbiTne «Copoc», Ans 2 rpynnsl cobbiTne «COHPOC» NOSBUTCS NPU YCINOBUW, YTO CUrHanN 3aBefeH

Ha permcTpaumto B KoHUrypaumm.
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3.3 ®yHKuma 17 (0x11). MonyyeHue nHcdopmauum 06 agpecyeMom yCTpomncTBe

[aHHoe cooblleHne 3anpalumBaeT MHOpPMaLMIO O TepMUHane/wkady. Takke gaHHOe coob-
LLeHne Mcnonb3yeTcs AnsA onpeaeneHus NpucyTcTBuS TepMuHana/wkada Ha cBasu. LLpokosella-
TenbHbIV 3anpoc He nogaepxvBaeTtcs. MHpopMaumMoHHoe none AaHHOro cooblleHus sBnaeTcs ny-

oTBeTa

CTbIM. ,D,OI'IyCTI/IMbIe 3Ha4YeHuA

Tabnuuax 15 — 16.

Tabnuua 15 — [JonycTnmble 3Ha4eH

anda 3arnpoca n

na ana 3anpoca

OaHHbIX npmnBeneHbl B

Nma nonsa

Pasmep nons, 6anTt

.uOHyCTVIMbIe 3Ha4YeHuA

Alpec TepMuHana

1-247

DyHKLNA

0Ox11

Tabnuua 16 — [lonycTMMble 3Ha4eH

na ona oTeBeTa

Uma nons Pasmep nons, 6ant donycTumble 3Ha4YeHnA
Afgpec TepmuHana 1 1-247
DyHKUNA 1 0x11
KonunyecTtBo 6anT gaHHbIX 1 72
Umsa dpainna KoHpurypaumm 33 cTpoka\0
Homep COM-nopTa 1 0,1,...
CnoBo cocTosiHUSA WKada 4 0x00000000-OxFFFFFFFF
OnuncaHne noctaBku 32 ctpoka\0
HanmeHoBaHue wkada 20 cTtpoka\0
MopsiaKkoBLIM HOMep LwKada 2 0,1,...
Homep nonykomnnekra 1 0,1,2,3um4
Bepcus TepM. nporpammbl 8 cTpoka\0
3alwmilaemblii 0O6bEKT 32 cTtpoka\0

TepMuHan/wkadg HaxoouTCs Ha CBA3M, €CriM Ha 3anpoc 6bINo Nony4YeHo oTBETHOE coobLLe-

HUe, COOTBETCTBYHOLLEE ONCaHmMo B Tabnuue 16.

B Tabnuue 17 npusBeaeH npumMep 3anpoca M oTBeTa Ha nony4vyeHne MHdopMauum o TepMnHa-

ne/wkade.

Tabnuua 17 — lNMpumep 3anpoca u oTBeTa Ha NonydeHne nHgpopmaumm o TepMmnHane/wkadge

3anpoc OTtBeT
Ums nons (Hex) | ms nons (Hex)
PyHKUMA Ox11 ®PyHKUMA 0x11
KonuyectBo 6anT gaHHbIX 0x48

Nwms danna koHdurypaumm s113388.czg
Homep COM-nopTa 1

CnoBo cocTosiHus wkada 0x00000000
OnuncaHune nocTaBku Kurynes. I'2C
HanmeHoBaHue wWkada w31111.33
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3anpoc OTtBeT
Ums nons ‘ (Hex) | Ums nona (Hex)
lNopsagkoBbI HOMEp LwKada 8
Homep nonykomnnekra 1
Bepcus TepM. nporpammbl 2.8.0.0
3awuuiaembin 06bEKT -15

3.4 YteHue aHanoroBbIX BXOA40B

3.4.1 ®yHKUMA NO3BONSET NOMb30BATENIO NoMyYaTbh ABOUYHOE COAEPXMMOe aMnnuTyabl, yrna
M 4acTOTbl CUrHana, yrnakoBaHHbIX B 16-T1 pa3psiiHble perucTpbl agpecyemoro TepmuHana/wkada.

ANropuTM YTEHWUs aHanoroBbIX BXOAOB:

1) YcraHoBuTbL chbopmaT nonyveHns amnnutyapl (16-as dyHKUms);

2) 3anucaTtb kKOMaHay OOHOBNEHNS U3MEPEHUN;

3) MNpoynTaThb 3Ha4YeHMa aHanorosbIx BXOAOB. (3-9 (PyHKLMSA).

3.4.2 3Ha4yeHne aMmnnNuTyabl MOXHO nony4vaTb B HOMuHanax («0»), abconoTtax («1» — 3Have-
HWe MO YMOSYaHMIO) UMW B NEPBUYHBIX 3HaYeHUAX («2»). [Ina HacTPOMKM Nonyyaemoro 3HayeHust am-
NNUTyAbl criegyeT yCcTaHoBUTL 16-0M dDyHKUMEN COOTBETCTBYIOLLEE 3HAYeHWe B peructp rno agpecy
0x000B.

3.4.3 Ana NoAroToBKM HOBbIX 3HAYEHUW aHanoroBblX BXOOOB criegyeT ycTaHoBUTL 16-oM
dyHKUMEN 3HadYeHne «1» B perncTtp no agpecy 0x008B. Mocne aTon KoMaHObl MOXHO CYMTbIBATL U3-
MEpEHMsT aHanoroBbIX BXOAOB. ATOT agpec goctyneH ansa MO TepmmHana/wkada no3xe 26.10.2011.

3.4.4 ina kaxagoro aHanoroBoro Bxoda B bydepe xpaHATCA 3Ha4YeHnss aMnnuTyabl, yrina n ya-
CTOTbl. TV 3HAYEeHUSA ynakoBaHbl B WeCTb 16-TM pa3psaHbIX PerucTpoB: ABa perncrpa Ha Kaxgoe

3HaveHune — popmat xpaHeHus float (Ymcno ¢ nnaeatoLen Todkomn) (cm. Tabnuuy 18).

Tabnuua 18 — MNpumep pacrnonoXeHust B NaMsaTy 3Ha4YeHUs aMnNnnTyabl, yrna v 4acToTbl

Umsa pernctpa Appec peructpa | baut uncna

Tok 1Y, dhasa A, gencraytoLlee 3HavyeHne | 0x4D04 1
0

0x4D05 3

2

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

0x4D07 3

2

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

0x4D09 3

2

Tok 1Y, dasa B, pencraytollee 3HayeHue | 0x4DOA 1
0
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Amsa pernctpa Appec peructpa | bant uncna

0x4D0B 3

2

Tok 1Y, pasa B, yron 0x4DO0C 1
0

0x4D0OD 3

2

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

0x4DOF 3

2

LUnpokoBellaTenbHbll peXxum He nogaepxumBaetcd. [lomMmo nonen agpeca TepMuHa-
na/wkada n dyHKumn, cooblieHne Tpebyet, 4ToObl MHPOPMaLMOHHOE Nose coaepxano Homep (ag-
pec) NepBoro 3anpoLeHHOro perncTpa u Yncrno 16-tm GUTHLIX PErMCTPOB ANSA YTEHMUS.

dopwmar float 3aHumMaeT gBa 16-6uTHbIX perncTtpa. B cootBeTCTBMM C TpeboBaHNSMN NPOTOKO-
na, B 3anpoce cHayana uaeT ctapLumin 6anT, a 3aTeM MnaaLUmvi.

3.4.5 [Ina Toro 4tobbl MCNONbL30BaTb 3HAYEHUSA YrnoB, criegyeT BblOpaTb OOWH M3 CUrHaNoB
Kak 6a3oBbIN. N5 BbIMMCNEHUS yrfa cuUrHamna OTHOCUMTENbHO Ga30BOro MCMonb3yeTcsl cnegyollas
dopmyna:

AngleiB = Anglei — AngleB;

if(AngleiB > 180.0 ) AngleiB = AngleiB — 360.0;

else if(AngleiB < -180.0 ) AngleiB = AngleiB + 360.0;
rae  AngleiB — yron curHana i oTHocutenbHo 6a3o0Boro;

Anglei — npounTaHHOE 3Ha4eHWe yrna i-ro curHana;

AngleB — npoynTaHHoOe 3HaveHue yrna 6a3oBoro curHana.

Afopecaunsa no3BonsieT NonyvmTh 3a Kaxabln 3anpoc Ao 125 pernctpos, Ha Kaxabli aHanoro-
Bbli BXO4 TpebyeTca 6 pernctpoB: 2 pernctpa ns 3HaydyeHus amnnutygbl, 2 — Ans 3HadeHus yrna,
2 — onga 3HaveHus YacToTbl (125 / 6(amnnutyga(2)+yron(2)+4actorta(2)) = 20), T.e. 04MH 3anpoc nos-
BONsAeT nony4ntb napameTpbl 20-TM aHanoroBbiX BXOAOB. [aHHble napameTpbl 3aHumatoT 120 peru-
CTpoOB. HauanbHbIN agpec Ans 4YteHus aHanoroBbix namepeHuin 0x4D04. KonnyectBo AOCTYNHbIX aj-
pecoB 3aBUCUT OT NMPOEKTa, HO He npeBbiwaeT pernctpa ¢ agpecom 0x5103. Pernctpbl HymepytoTcs ¢

Hyns. [lonycTMMble 3Ha4YeHus Ansi 3anpoca AaHHbIX NpuBeaeHbl B Tabnvue 19.

Tabnuua 19 — [lonycTuMble 3Ha4YeHUsa ang 3anpoca

NUmsa nons Pa3smep nons, 6anut HonycTumblie 3Ha4YeHUs
Appec TepMuHana 1-247
DyHKUNA 0x03

Afpec nepsoro peructpa 0x4D04-0x5103

NN

Konnyecteo pernctpos 0x0001-0x007D
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Tabnuua 20 — [JonycTumble 3Ha4YeHMs Ons OTBETA

MUmsa nons Pasmep nons, 6ant JonycTumbie 3Ha4YeHusA
Anpec TepmumHana 1 1-247
DyHKUMA 1 0x03
KonnyecTtBo 6anT gaHHbIX 1 2x N
3HayeHne permcTpoB N x 2 0x0000—-0xFFFF
* KonmyecTBo perncTpos

3.4.6 Agpecyembln TepMuHan/wkad nocbinaeT B OTBET CBOW afpec, Kog BbINOSIHEHHON (PYHK-
UMM 1 nHdopmMaumoHHoe none (cm. Tabnuuy 20). MNMone «KonmyectBo 6anT gaHHbIX» COaePXUT 1
0anT, onncbiBaOLWMIA KONMYECTBO BO3BpaLlaeMblx 6anT gaHHbIX. [1nMHa kaxgoro permctpa AaHHbIX —
2 6anTa. lNepBbli 6GaNT gaHHbBIX B NOCLIIKE ABNSETCA CTapLumMm 6aniToM permctpa, BTOpou — Mnag-
wwum. Mopsimok cnegoeaHna cnos B Tune float ot mnagwero 6anTa k ctapwemy 6anty. CHavana ne-
pegaetca mnagawun 6anT, 3atem ctapwun 6ant. Ecnn Tpebyetca nonyduntb 3HadeHue Gonee yem
125 pernctpoB, TO HEOOXOAMMO BbINOMHUTL HECKONbLKO NocrneaoBaTeNbHbIX 3anpoCoB.

3.4.7 B Tabnuue 21 npuBeaeH BapuaHT oTBeTa TepMmnHana/lwkada B cnydae owmnbku.

Tabnuua 21 — [JonycTuMble 3Ha4YeHNs ANsi OTBETA B CyYan OLLIMOKM

MUma nons Pasmep nons, 6ant JonycTumblie 3Ha4YeHuA
Anpec TepmuHana 1 1-247
OyHKUNS 1 0x83
Kopg oimnbku 1 02 unn 03
(02 — HegonyCTUMbIV agpec B None AaHHbIX;
03 — HegoMycTMMOE 3Ha4YeHue B none AaHHbIX)

B Tabnuue 22 npuBeaeH npumep 3anpoca 1 oTBeTa Ha YTeHWe PerncTpoB C NnepBbiM aHanoro-

BbIM BXOOM.

Tabnuua 22 — I'Ipvlmep 3anpoca 1 oTeeTa Ha YTEHNEe PErmMcTpoB C NepBbiM aHArNoOroBbiM BXo40OM

3anpoc OTtBet
Ums nons (Hex) Umst nons (Hex)

OyHKUNS 0x03 DyHKUNS 0x03
Agpec nepsoro peructpa (CT.) 0x4D KonnyectBo 6anT gaHHbIX 0x04
Appec nepsoro peructpa (Mn.) 0x04 3HaueHue peructpal (cT.) 0x00
KonuuyectBo pernctpos (CT.) 0x00 3HaveHune peructpal (mn.) | Ox0A
KonuyecTtBo permuctpos (Mn.) 0x02 3HayeHue pernctpa2 (cT.) 0x00

3HaueHune pernctpa2 (mn.) | 0x00

Copepxnmoe peructpa npeacrasrneHo kak ase banTtosble BenvyuHel 00 OA B WwecTHaguaTte-

pudHom dhopmaTte unm 10 B gecatepuyHom opmarTe.
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3.5 AnropuTtm 4YTeHUNA permcrparopa

3.5.1 Pernctpatop no3BonseT XpaHuTb BpemMs U3MeHeHUs BMToBbIX coObITUA. Bce cobbiTus
pasgeneHbl Ha rpynnbl gns ypobctBa pabotel ¢ HumK. [lpu ynakoBke Bcex cobbITvA B
16-Tn paspsigHble CroBa U CrOXEHUM MX B NopsaKe BO3pacTaHusi HOMepa rpynmnbl, NOSy4ynTcsa cpes
cocTosHMA curHanoB. Cpes3 COCTOSHMSA CUTHanoB — 3TO COCTOSIHWE BCEX CUrHanoB B 3afaHHbIA MO-
MEHT BPEMEHM.

3.5.2 Cnepytowime waru criegyeT BbINOMHUTL, TOMbKO MPU NEPBOM YTEHUWU pernctpaTopa, Ko-
roa elle HeT UCTOPUKM UMM OHa ucnopyeHa n TpebyeTca npoynTaTh permcTpaTop C caMoro ctaporo
XpPaHUMOro cobbITus:

1) Copocntb ykasaTtesb camoro craporo cobbitud. [ns atoro crneayeT 16-n pyHKUnen ycra-
HoBUTb B 0 3HaveHne 16-6uTHoro pernuctpa no agpecy 0x0008;

2) NpoynTaTb Cpe3 COCTOSHUSA CUrHaNOB HA MOMEHT CaMOro CTaporo, XpaHUMOro B perncrpa-
Tope cobbiTus. [Insa aToro cnegyeT npountatb 3HadveHns K 16-Tn paspsaHbiX permctpoB No agpecy
0x0BD5, roe K — pasmep cpesa curHanoB B CnoBax;

3) MonyunTb HOBLIE COOBLITUS.

3.5.3 Bo3amoxeH BapmaHT 4TeHnsa cobbitun 6e3 4yteHnsa cpesa curHanoB. YTeHne HavanbHOro
cpesa curHanoB Heobxo4MMo Ans TOro, YToObl 3HATb 3HAYEHUsS] CUrHANOB, N3MEHEHUS KOTOPbIX Bbl-
TECHUNMCb M3 perncTpatopa. B gaHHOM cny4vae 3Ha4yeHMs1 BbITECHEHHbIX CUTHANoB MOXHO NpoYMTaTh
13 6ydepa TeKyLMX BENNYNH.

3.5.4 [Ina nony4eHna HOBbIX COOLITMI, T.e. OGHOBMNEHMSA perncTparopa, criegayeT BbiNONMHUTL
cnegywowue warm:

1) 3anpocuTb KONMMYECTBO HOBbIX COObITMI. pountate Ans 3TOro 3HadveHwe 16-Tm GUTHOro
peructpa no agpecy 0x090C;

2) Ecnu konuyecTtBO HOBbIX coBbITUA (N) paBHO O, TO YTEHME HOBbIX COBLITUI BbLINOSTHEHO,
NHa4ye NPOAOIIKNTD;

3) NpouuntaTb cobbiTna pernctpatopa ns bydepa. B Bydepe HaxogaTca cobbITUs, NONydeH-
Hble rnocre 3anpoca onucaHHoro B ware 1. bygep HaxoguTtca no agpecy 0x090D. bBydep paccuntaH
Ha 100 cobbiTui.

4) MoatBepaAnTb, YTO COOLITUS NPOYMTaHbl, 3anucaB B 16-TM GUTHbBIM perncTp no agpecy
0x00009 3HayveHue O;

5) Nepentn k 1-my wary.
3.5.5 CobbiTnsa B Bydepe pacnonoxeHbl apyr 3a Apyrom (Tabnuua 23).

Tabnuua 23 — PacnonoxeHune cobbitun B 6ydepe

CobbiTue 1 ‘ CobbiTue 2 ‘ CobbiTne 3 ‘ ‘ CobbiTe N

dopmaT cobbITUa NPOAEMOHCTPUPOBAH B Tabnuue 24.
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Tabnuua 24 — dopmat cobbiTus

CnoBo dopmar yucna Crapwwun 6ant Mnagwwin 6anT
0 BCD MwuHyTa CekyHga
1 BCD JeHb Yac
2 BCD oil Mecsu,
3 HEX MunnucekyHga
4 HEX Howmep rpynnbl
5 HEX Ne cobbiTna B rpynne
6 HEX - CocTtosiHue buta

3.5.6 Homep rpynnbl oT 1 go 6, Homep cobbiTusa B rpynne oT 0 Ao konuyecTea cobbiTui B
rpynne. O6wWuin pasMmep BCeX rpynn ynakoBaHHbIX B 16-pa3psagHbie CroBa 3aBUCKT OT KOHurypaumm
(cm. B Tabnuue 25). bonee nogpoOHyt MHAOPMAUMIO MOXHO MOCMOTPETb B MNporpamme
APM-penenwmka. BoiGpaTb NyHKT rmaBHOro MeHio YCTpoMncTBo -> OT4YeTbl -> OnucaHme faHHbIX
ana ModBus (cM. pucyHok 1). B pernctpatope OOCTYMHbI TONbKO Te CODbITUSA, KOTOpblE 3aBEAEHbI
Ha permcTpauuio B KOHurypaumu.

£ ARM 3.0.69.6222, T3LL-26, Mocanepro, 105. [ MNossosatens: admin 1

Qaiin  Cepeuc | Ycrpoiicteo | Bua  [Momows

B ¢ g 3anucate daiin 8 TEpMMHAN.. Ctrl+W

3¢ % PyuHoii nyck ocumnnorpada Alt+P W|

EW (001)_r05_U3 3anucaTb YCTaBKN B TEPMUHAN Alt+S
+)

=2 Wamepers Pexum aBTOMaTHHECKOrO TECTUPOBAHUS .
' :‘[(']-’] Yerasin Coopmuposar 3ann A OTNP3EKKN a O
+1-{38 Smynaung opampoRIIS Sofinst A P r 0 0 1 I ‘

o _‘) DyarrocT] Coxpanurs M0 Tepmunana

+-)¢) Onagou Coxpanute KOHGUrypaumio TepMuHana
[} Perucpai : -
n il 3kcnopr icd daiina
33 Pannoss: Oryersl » | E]  Oruer no ycraekam Alt+R

Cdopmuposars ganHbie Ans nporokona 61850-8-1

3anncarts NPOLLMEKY...

-
MpounTaTts NPOLUKEKY. Onucanue aanHbix Ana ModBus

Oruer no ycraekam & Excel

CaTb KOHPUrypaumo...

MpOUMTAT KOHBUTYPALMIO. . Cnucok curnanoe e ACY TM (OPC - ngentudukaropsi)
JanHbie no npotokony 103
OTkpbiTs NPOBOAHMK

[anHbie no npotokony 104

MpounTtare nornky

Mepexnto Bxu u3 Habopa
Wmnopr ycrasox
3kcnopT ycrasok

“% [leuvars ycragok...

AAMWUHUCTPUPOBAHUE NONB3OBATENEN TEPMUHANA

\at

PucyHok 1 — Bbelbop nyHkTa OnucaHume paaHHbIX ana ModBus

MpumeyaHne — bonee nogpobHoe onMcaHne KOHPUIypUpOBaHMSA NapaMeTpoB PErmcTpupoBaHusa npu-
BefeHO B pykoBoacTee onepatopa OKPA.00006-07 34 0l«[lporpamma APM-peneniimka (KOMNekc nporpamm
EKRASMS-SP)».
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Tabnuua 25 — O6wun pasamep Bcex rpynn ynakoBaHHbIX B 16-pa3psgHble crioBa

Pa3mep rpynnbl
Ne ynakoBaHHOM B HanmeHoBaHue
MpumeyaHue
Fpynnbl | 16-paspsigHble rpynnbl
cnoB.a
Jlornyeckume curHanbl
1 2 COCTORHIS TEPMI- ButoBble fgaHHbIE yriakoBaHbl B CroBa
Hana/wkada n ero A y :
u*
dyHKUMIA
buToBLIE AaHHbIE ynakoBaHbl B crioBa. [op4-
3aBucuT oT Npo- y
2 oKTa Bxogbl wkaga OOK BXOA0B MaTpuLbl N0 OYHKLNOHANbHOM
cxeme
buToBLIE AaHHbIE ynakoBaHbl B crioBa. [op4-
3aBucUT OT Npo- - g
3 ekTa MpuemMHble wenu OOK NPUEMHBbIX Lienen no oyHKUMOHaNbLHON
cxeme
3aBucuT oT npo- ButoBble AaHHbIE ynakoBaHbl B cnosa. [ops-
4 Beopa/BbiBOA 3aLLNT N
eKTa OOK 3amT No PYHKUMOHANbLHOM cxeme
buToBLIE AaHHbIE ynakoBaHbl B crioBa. [ops-
3aBucuT oT Npo- .
5 oKkt BbixoaHble uenwm AOK BbIXOA0B MaTpuLbl N0 PYHKLNOHANBbHON
cxeme
buToBLIE AaHHbIE ynakoBaHbl B crioBa. [lo-
CTYMHbI crieaylolmne aHHble:
CoctosiHue Tepmu- yn Aytotme A
6 4 0-n 6uT — LLkad B paboTe
Hana/wkada . .
8- 6yt — HencnpaBHOCTb aBapuiiHas
9-1 6uT — ABapuiiHasa curHanmsaums

* Tonbko anst Bepcum MO 7.1.0.0 TepMmHana u Bbilwe
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lNepeyeHb TepMUHOB

Koa owmnbkum — uncno xapakrepuayroLee owmnbky npu pabote npotokona ModBus.

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

®PyHKUMA — YMCO, KOTOPOe COoOobLLaeT YCTPOWCTBY, KakMe AaHHbIE UMW BbIMNOMTHEHME KaKOro
aencteus TpebyeTcs oT Hero.

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

YaloT un obpabaTbiBaloT BCE YCTPOMCTBA.
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INucT perncrpaunm nsmeHeHUn

Homepa nucTtoB (cTpaHuu) Bcero Bxogsawumi
MCTOB Ne conpoBo-
3M.| pame- | same- aHHynn- Ne gokym. | gutensHoro | Moan. | fata
HEHHbIX | HEHHbIX Yy

HbIX B [IOKyM. nata
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Agpec: 428003, PO, r. Yebokcapsl, np. . Akoenesa, 3

Ten./dakc: (8352) 22-01-10 (MHOrokaHanbHbI)
22-01-30 (aBTOCEKpPETApPb)

E-mail: ekra@ekra.ru

ekra3@ekra.ru
Web: http://www.ekra.ru

Omden HanalKu u cepsuca (Hanadka, obcryxxueaHue, peknamayuu)
Ten: (8352) 22-01-13 (npsimon),

8-800-250-8352 (kpyrrnocyTo4Ho, 3BOHOK Mo Poccun 6ecnnaTHbii)
E-mail: support@ekra.ru
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