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Cnucok cokpauwjeHuli U mepMuUuHo8

APl - Application Programm Interface (nporpammusiii uHTepdeiic npuioxkenus). B nanHom
cllydae — CpeICTBO JAMCTAaHIIMOHHOIO JOCTyIa K JaHHBIM cepBepa mocpeactBoMm Rest API (webAPI
Ha OCHOBE MpoTokoJa http).

JAR-¢paiin — nporpammubiii (aityr, ucmodHSAEMBIH B Java, COIEPXHT BCE MPOTPAMMHBIE
KOMIIOHEHTbl ~ CEpPBEPHbIX M KiMeHTcKux npwiokeHui IIMY CHDOD. Tekymee wums
ESS2Desktop.jar.

Apredaxrt (Artifact) — daiin, xpanammiics Ha cepBepe, M3BECTHBI cepBepy IaHHBIX. Bujis
apredakToB: ayauo-daiia, Bumeo, ¢oro, mokymeHt (pdf), Tekct, snektpoHHas Tabmmia (XIS),
UCTIONTHSIeMBIN (aiin (jar, mpommBka), Xml-gaii.

B/l — 6a3za naHHBIX.

BYC - 6n0k ynpaBnenusi crpuarom CYABD, Bepxuuit ypoenr CYAB, untepgeiic ModBus BYC
crenuuIpoBaH Kak uHTEpderic 000pynoBaHus, ¢ KOTOPHIM B3auMozeicTByer IIMY CHOD.

BOM — 6110k onpoca MOJTyJisl — 3JIEMEHT BTOPOT'O YPOBHS, TpyNmoBoit kouTposuiep BAK.
BAK — 6510k aKKyMyJIITOPHOT'O 3JIEMEHTA — HJIEMEHT TPETHETr0 YPOBHSL.
JC — nTUCKpEeTHBIE CUTHAJIBI.

Kuock-npuiioxxenne — npuioxenne ¢ UMW B Buje €IMHCTBEHHOTO OKHA, UCIOJNB3YETCS TPU
paboTte co BCTPOCHHBIMU MOHUTOPaMHU.

MY — Mozayib ynpaBiIeHHUS.
II/] — 1OTOKOBBIE TaHHBIE.

INIK-kaueHT — KIMEHTCKOe mpuioxeHue, pabdotaromee B cpere OC o0mero mpuMEHEHHs C
WCIIOJIb30BAaHUEM CTAaHJAPTHOIO MHOTOOKOHHOr0o UYMMU.

IIMY CH39 - nporpaMma MOHUTOPUHIA U YIIPABJICHUS Il CUCTEM HAKOIUIEHUS AIIEKTPO3HEPIUH
B COCTaB€ CHCTEMbl YIpaBICHUS akKKyMmynsaropHbiMu Oatapesmu (CYADB), mnoxacuctemsl

npeoOpaszoBanus (I1I1), BcnoMoraTeabHOro 000pyIOBaHUS U NMPOrPAMMHOIO MOJYJIS YIPaBJICHUS
(MY).

IIII — moacucrema nmpeodpa3oBaHusl.

IIpK — npOMBINIIEHHBIN KOMIIBIOTED.

CYAB - cuctema yrpaBJeHUsI aKKyMYJIATOPHOM OaTapeeil.
CYB/I — cuctema ympapiieHHs 0a30i JaHHBIX.

CJ1 - cepBep naHHbIX, cepBepHoe npuioxkenue [IMY CHOD.

YMM - yenoBeko-MalIMHHBIA HHTEpdeiic
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1. ®yHKUuOHanbHasi apxumekmypa

TepmuHonorua pasgena:

Kongurypauus — Habop crenudukanuii apXuTeKTypbl, nHTepeiicoB 000pyI0BaHUs
n UYMMU npunoxenui.

Pa3BepThiBaHMe KOHQUIypauuMm — 3arpy3ka W  CBS3bIBAHHE METaJaHHBIX
KOH(HUTypaluy cepBepoM JIaHHBIX U UX Bepudukarus.

AKTHBHpOBaHHe KOHGUIYpPALUM — WHUIMAIN3ALNS COEIMHEHUHN C YCTpOIICTBaMM B
pa3BepHyTOl KOH(UTYpalMd B COOTBETCTBHUM C METaJaHHBIMHU, HIACHTU(DUKALUS U
IIpOBEpKa pabOTOCIIOCOOHOCTH YCTPOICTB.

Cepsep nannpix [IMY CHIJ — nporpamMmMHasi KOMIIOHEHTA, BBITTOIHSAIONIAs OCHOBHbIE
¢ynkuuu ITY [IMY CHD2:

o peammzanus WeEDAPI mis noctynma KIMEHTCKMX TMPWIOKEHUH K MeTaJaHHBIM
onucanus [IMY CHDD, k uHTepdeiicam oOopymoBaHHs, aBTOPU3ALMH, KOHTPOJIS
JIOCTYTIa, AAMUHUCTPUPOBAHUS U T.]I.;

cOop u nepenavya u 00pabOTKa apXUBUPYEMBIX JaHHbIX;

MOHUTOPUHT  cOCTOsIHUSL  obopymoBanus [IMY CHDD, pa3BepThiBaHue U
akTuBHpoBaHue koHpurypamnuu [IMY CHID.

PoJb mosib30BaTesisi — CTaTyc, XpaHsIIMNACSA B JAHHBIX aBTOPU3AIMH, B COOTBETCTBHU C
KOTOPBIM OH MMEET IMpaBa Ha JOCTYN K OTHICIBHBIM KOMIIOHEHTaM MPHIIOKEHH. B
[IMY CHD33 omnpezenensl CIeayOIUMe POIU: CYNepaIMUHUCTPATOP, aAMUHUCTPATOP,
CEpBUCHBIN HHXKCHEP, HHKEHED, ONEPaTop, IOCTOPOHHUHN (TOCTH).

YpoBeHb J0cTyna — OnpezensieMoe B COOTBETCTBHM C POJIbIO MOJIb30BATENSI YPOBEHb
MIpaB Ha NPOCMOmMpP W U3MeHeHue TAHHBIX MpHU paboTe ¢ MpuiIokKeHueM omepartopa. s
KaKI0U (DOPMBI TIPUIIOKEHUS B METAIAHHBIX YCTAHABIMBAIOTCS CBOM YPOBHH JIOCTYTIA.

IK-npuioxenue aAMHHHMCTPATOPA/CEPBUCHOIO HH)KeHepa/oneparopa -
kiareHTckoe desktop-npuiioskeHue Ui aJMHUHUCTPUPOBAHHS CEPBEPHBIX MPHIIOKCHUIM,
penakTupoBaHus MeTagaHHbBIX. CONEpKUT TakKe aHalor mnaHenu omeparopa I[IMVY
CHDOD B BujE OTAETBHON BKIAIKU.

ITanean oneparopa — knock-npuitoxkenue B 1IpK, sxBuBaneHT nanenu oneparopa.

KypHaia coObITMII - COJEPXKHUT 3amMCcH O 3a(UKCHUPOBAHHBIX COOBITHSX. Buis
KYPHAJIOB:

JKYpHaI TUCKPETHBIX COOBITHIA,

JKypHaJ aBapui;

JKypHaAJI U3MEHEHUS KOH(UTYpaIuii;

XKypHaI cucTeMHbIX cooriTHii (ITMY CH3D);

o O O O O

KypHaJI UBMCHCHUA YCTABOK.

BYC - Gnok ympasnenust crpuaroMm CYAD, Bepxuuii ypoBenb CYAD, unrtepdeiic
ModBus BYC cneundunupoBan kak wuHTEepdeiic 000pyaoBaHHs, C KOTOPHIM
B3aumozeiictsyer [IMY CHOO.

BOM - 650k ompoca MOIysisi — DJIEMEHT BTOPOTO YPOBHS, TPYIIIOBON KOHTPOJUIEP
BAK.

BAK - 610k AKKYMYJIIATOPHOTO 3JICMCHTA — 3JICMCHT TPCTHEI'O YPOBHA.
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IIMY CHD3 - nmporpaMmMa MOHHUTOPHHIA W YIPABJEHUA ISl CHCTEM HAKOIUICHUS
3JIEKTPO3HEPIrMH B COCTaBE CHUCTEMBbl YIpPaBICHHUA aKKyMyIsaTopHbiMH Oatapesimu (CYAD),
noacuctemsl npeodpazosanus (I1I1), BcmomorareabHOTO 000PYIOBAHUS U MPOTPAMMHOTO MOTYJIS
ynpasinenuss (MY) mpencrasnsier co0oil miuaropMeHHO-HE3aBUCHMYIO CHCTEMY KIHMEHTCKUX H
CEpBEpHOr0 TMPWIOKEHUM, NpPeTHA3HAYCHHYIO /JIi MOHUTOPUHTA COCTOSHUSL M YIpPaBICHUS
obopymoBanueM 1o mpotokoiry Modbus.

|
NMpK (Windows/Linux)

[l

MongoDB <<artifact>>

1 KMOCK-KnneHT J F- | b} ES524567
10.200,200.57:503 I ’?‘1\
1 Cepsep AaHHbIX ' :

[1C A3,A4,A5

[ Fo ~
| ModBusRTU ModBus Client APIEES2 2 457
: <<artifact>>

YMH Desktop.xml D

—al

Android-knuenT I_ @ . D ESSDataServer ;::

e 2 <<artifact>>
/stAPI e teeaLL.TTtessooo-t-B UMM Android
! % ' S B e P <<artifact>>

v

MK-knueHT & o A SR S CYAB.xml D
IEC60870 Server ' b DR ¥
<<artifact>>
10.200.200.70:4567 ‘ " SN = nsaml D
M3K 61850-knmuenT A . s, a
| |IEC60870 Server ez \ s Ry <<artifact>>
5 RERTRR MY.xml

ModBusTCP ModBus Server | | ESS2PLCModule (MY) ErTTSae D
“177| AC A3,A5,A6.xml

W

M3K 60870-knuent

OCHOBHBIE TIOJI0XKEHHUS €ro (PYHKIIMOHAIBHOCTH:
e [IMYV paboraer ¢ 060pyaoBaHueM yepe3 nporokos Modbus;

e 000Opy/sOBaHUE SIBISETCS AaBTOHOMHBIM C TOYKH 3pPEHHS YIPaBISIEMOCTH CO CcTOpoHbl [IMYVY.
[IMY He peanu3yeT allrOPUTMBI yIIpaBiIeHUs 000PYI0BaHHEM B PEaTbHOM BPEMEHH;

e [IMYV ucnons3zyeM MeTaJaHHble onucaHus HHTepdelcoB 000pyaoBaHus it pabOThI C HUM B
pexxume ompoca peructpoB. OmucaHue Hapsly € OOIIENPUHATBIME BHJIAMH PETUCTPOB
(1aHHBIE, YCTaBKH, KOMAaH[bl, COCTOSIHUS, OUTOBBIE PETHCTPbl KOMAHJ WU COCTOSIHMM M TIp.)
MO3BOJIIOT OITUCBIBATH MAaCCUBBI U KOJUIEKLIUU DJIEMEHTOB, B T.4. BIIOJKEHHBIE;

e Onucanmne wuHTepdeiicoB obopynoBanuss u UMM (pasmerka u oToOpaskeHHE DJIEMEHTOB
pa3MeTKU Ha PerucTpbl 000PYIOBaHUS) OCHOBAHO Ha MCIOJIB30BAHUN METAJIaHHBIX: CO3/IaHUE
HOBOU KOH(purypanuu obopyaoBanus, usMmeHenue narepdeiicor u pazmerku YMU ue tpedyer
nepecOOpKH MPOTrPaAMMHBIX KOMITOHEHT;

e MerananHele onucaHuss uHTep¢eiicoB obopynoBanus u YUYMM Moryr ucnonb3oBaTh
KOHTEHHEpBI: KOJUJIEKIIMM W MAaCCHUBBL: 3TUM OO0ECIEUMBAETCS HepapXuyeckas CTPYKTypa
ONMCAHUN TPOU3BOJIBHON TTTyOUHBI;

e CepBep [HaHHBIX peajlM3yeT MNEePUOIUYECKHM OMNpPOC PErucTpoB OOOPYNOBAaHUS C LEJBIO
bukcanuu aBapuil/mpenynpexaeHuil, TMCKPETHBIX COOBITUM, TPEPhIBAaHUH (BaXKHBIX COOBITHIA)
— U3MEHEHUH pa3psAaoB OUTOBBIX perucTpoB. CTpyKTypa COOBITHI ONMHCaHa B METaJaHHBIX
000pyI0BaHNS;

e CepBep /MaHHBIX peATU3YeT TMEPUOJAMYECKUI OMPOC PErucTPOB JUIsI COXpPAHEHUS WX
COJIEPKUMOTO B TTIOTOKOBBIX JJAHHBIX M MTHOBEHHBIX CHUMKaxX. CTPYKTypa MOTOKOBBIX JaHHBIX
OTHCaHa B METa/IaHHBIX 000PYI0BaHUS;
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e CoOpaHHbIC TOTOKOBBIC JJAHHBIE UCIOJIB3YIOTCS ISl MX Mepeaadn mo npotokoiam MOK 60870
n MOK 61850. Onucanuss Meramanueix [IMY CHDD aBroMatndecku KOHBEPTHPYIOTCS B
Monenb onucaHus obopynoanus st MOK 61850. Tlomnepkka MpOTOKOIOB pealin3yeTcs
OTJIEIbHBIMU CEPBEPHBIMU KOMIIOHEHTAMU;

e [IporpaMMHBIe 3MYJIATOPBI 0O0OPYIOBAHUS SIBISIFOTCS CEPBEPHBIMUA KOMIIOHEHTAMH MTPOTOKOJIA
Modbus/TCP, 4YTO TMO3BOJIIET WCMOJIB30BaTh COBMECTUMBIC KOH(MUrypanuu U oOmue
METaJIaHHbIe JUIsl MOJCIMPOBAHHUS B Ipolecce pa3paboTKu U PadOTBl C pPealbHBIM
00opyI0BaHUEM;

[IMY CHDD conxepXUT WM WJIM HCHOJB3YET CTAHJIAPTHBIE CIIEAYIOIIHME KIHMEHTCKUE

KOMIIOHEHTHI.

MPUJIOKEHUE aJ]MUHUCTpaTopa/pazpadorunka/cepBrucHoro nmwkenepa (I1K-kmuenr);
MIPUIIOKEHHE OTIEPaTOopa, 3aIyCKaeMOoe B PEKUME KHOCK-KIIMEHTA,;
Android-npuoxeHnue oneparopa;

CTaHJIapTHOE KJIMEHTCKOE mpriiokenue nporokosna MIK 60870;

CTaHJIapTHOE ¥ OPUTMHAIbHOE KIMEHTCKHE MpHIokeHus rnporokosiia MOK 61850;

CTaHI[apTHoe KIIMCHTCKOC HpI/IJ'IO)KeHI/Ie JJIsSL BHYTpeHHeFO HpOTOKOJ’Ia O60py,[[0BaHI/I}I
Modbus.

[IMY CH3D ocymiecTBiasieT CHeAylOIIMe BHIBI JEATEIbHOCTEH 1o pabore ¢

obopynoBanuem CHDO:

MOHHMTOPHHT U YIpaBlieHUE ACUCTBYIOIINM 000pynoBaHueM (poiau Oneparop, CepBHCHBII
HHKeHep) — IesITeIbHOCTh MOHUTOPHHT;

KOH(UTYpUpPOBAaHUE MPOrPaMMHOT0 KOMIUIEKCa B MPOIECCE DKCIUTyaTallud M HACTPOUKH -
HACTpOiika mapaMeTpoB HUHTepdeiicoB 000pyIdOBaHUS, MapaMeTpoB KOH(UTypaluw,
pa3BepThiBaHHE KOH(HTyparuu, TOJIKIOYEHHE K  OOOPYJOBAHHIO,  YIIPABIICHUE
nportokonamu MOK 60870, MOK 61850, nuirozom Modbus (ponu CepBHUCHBII HH:KeHep,
AaMuHucTparop) — aesareasHocTs Kongurypuposanmue;

pa3paboTka M penakTUpoBaHue HHTepdeiicoB obopymoBanus u UYMW mnpunoxenuir B
MPOIIECCE YCOBEPIICHCTBOBAHUS M oOopymoBanus u amantaiuu UMW mon HoBbIE
TpeboBaHus — JAesTensHOCTh PazpadoTka.

CYAD umeeT TpexXypoBHEBYIO CTPYKTYPY, OTPaKEHHYIO B cTpyKType peructpoB Modbus —

BYC-BOM-BAK. BYC comepXuT perucTpbl YCTaBOK M YIpaBICHUs KOHpUrypauued u
MHTETpUpOBaHHBIX JaHHBIX 111 Bced CYADB, nHa kaxnom ypoBHe (BYC,BOM,BAK) xaxmbrit
3JIeMEHT 000pY/JOBaHUSI UMEET CBOM HAOOp PEruCTPOB aHHBIX (TeMIlepaTypa, HanpsHKeHUe U T.11.).

th rHl

npK CYAB

Cepsep aaHHbIX (-~ """ Tt BYC
Modbus

na

MeTapaHHbie CobbiTng

| | Bnox pene a2 == ad

O

webAPI
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2. Unnrcmpayus ¢gyHkyuoHanbHocmu MY CH33
MeTapaHHble

[TnatdpopmenHo-He3aBucumoe onucanue uHTepdeiica ycranosku (IIJIK) u rpaduyeckoro
uHTepdeiica npuokeHus (aHelb onepaTopa, MaHesb JUcIeTyepa)

HNuTepdeiic o6opyroBanus:
® PETUCTPbl — UCTOYHUKHU JAHHBIX;
® KOMaH/bl U PETUCTPBI KOMAH];
® COCTOSIHUS U PErMCTPBl COCTOSHUM;
e OWUTOBBIC PETUCTPHI U Pa3PsIbI;
® pErucTpbl YCTaBOK, aBapuH, TUCKPETHBIE COOBITHUSA — Pa3psbl OUTOBBIX PETHCTPOB;

® [IOTOKOBBIC JJAHHBIE — PETUCTPbI — UCTOYHUKH;
*  TPYIIOBBIC PETUCTPHI - 3 ypOBHS.

I'padpuuecknii unrepdeiic (UYMHN):
e (dopmbl — 4 ypoBHS;
® 3JEMEHTHI yrpaBiaeHus — 20 TUIOB,;

e pa3Mepbl, TOJIOKEHUS, 1[BETa, pa3Mephl MpHUETa, TPYIIIOBEIE JIEMEHTBI, COOTBETCTBHC
peructpam u paspsiiaM uHTepdeiicoB 000py10BaHUS;

® [IPOrpaMMHbIE MOAYJIH JUIsl HECTAHJAPTHBIX (HOPM.

MmnopT meTagaHHbIX onucaHua o6opyaosaHua us Excel-dpaitna (Paspabotka)

Eluray Bam = 11z now: perecTpon BOM

MECaliection BomData

MEATTIY AceElem 1 MOCTABATE NP HACTROMEE inlinetrus

Sharthame:
B3tV [owosoo
Bk 0515
T ]

nit Power |Stream |format  |Snapshot [koeft
2 1 Eoel)

=

@ [= (=8|

1 Kol

stream |Format  [snapshot |Koetf

Eocll

Kosll
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MeTapaHHble BepxHero ypoBHa B b/}

|ESSZArchimultiUn|t logUnits metaFile iec61850LIiec61850Liec61850T iecb1850L1 iecb1850L shortName  title comment oid valid
0 0 1] 0 0 0 0 1] 23 0
2 0 62 o 0 0 0 BMS BMS CYAE 2.0 2 1
2 0 0 28 0 0 0 0 RTOS-PLC MNNK-RTOS 3 1
2 0 1] 60 a 0 0 1] ACDC 4 1
2 0 0 39 0 0 0 0 A3 ACA3 2.0 5 1
2 0 ] 35 0 0 0 ] A5 ACAS5 2.0 7| 1
2 0 0 33 0 0 0 0 A6 ACAG 2.0 8 1
3 0 1] 40 o 0 0 1] YywkoTka-Typa 1.0 9 1
4 0 0 28 0 0 0 0 nn-RTOS nn-rRTOS 10 0
4 0 0 64 0 0 0 0 ArdSoft HoHbUpYypaLma TecTe| 1 1
5 1 0 101 95 96 97 99 ZBAT_1 BARS BMS BARS 12 1
7 0 1] 89 0 0 0 1] Thermo loT-Device 13 1
8 0 ] 93 0 0 0 0 RIM-COMBAT CYAE PUM-KOMEBAT 14 0
8 0 0 94 0 0 0 0 BMS-4.0-1  CYAB PMM-KOMBAT 15 0
8 0 1] 95 o 0 0 1] ACDC-40-1 NN AnK-PMA-rPNg 16 1
8 0 0 103 0 0 0 0 PLC-4.0-1 My 4.0-1 17 1
8 0 ] 96 o 0 0 ] PLC-4.0-1 Hoeoe 18 0
8 0 0 96 1] 0 0 0 PLC-4.0-1 Hosoe MY 4.0 WHTepdeiic MY 19 0
8 1 1] 113 o 0 0 1] BMS-4.0.1 CYAB CH33 10x12 KapTa pernctpos 20 1
8 0 0 115 0 0 0 0 DI-4.0-1 JWCKPETHbIE CUIHaNbI BXoaHbIe curHant 21 1
5 0 0 120 0 0 0 0ZBAT 1 DIB DIB-Bnok pene 22 1
4 » M| ESS2Envalue - ESS2Equ btor | ESS2Equi t . ESS2LogUnit ~ ESS2MetaFile . E m ”

MetapgaHHble. BHyTpeHHee npeacrasneHune B XML-painax

H <registers shortName="Nonel" title="" comment="" outél850Model="false" in&0870Model="true" inSNMP=
H <list>
<Comment shortName="ShortName" title="" comment="" out6l850Model="true" in60870Model="false" i

-quuipment shortName="BARS" title="CVAE PMM-KOMBAT" comment="Kapra permcrpoB I'K GLS2503 V1" xmlType=

<SettingRegister shortName="PspKul" title="lacnopTHas eMKoCcTk AB" comment="Bsagaercs kxax «Peans
<SettingRegister shortName="PspI" title="NacnopTHmM Tok AE" comment="sajaeTcHA Kak «PealsHoe SH
<SettingRegister shortName="KulVal" title="OcTaTogHaa eMKocT: AB" comment="BHEaeTCcs Kax SHUCIO

<5tring shortName="SoftVers" title="Bepcua mporpaMmu" comment="" gut6l850Model="true" iné0870M
<SettingRegister shortName="ConfReg" title="Cumcrema" comment=" Mn BafiT -yCTAHOEKA CKOPOCTH OBM
<String shortName="MyName" title="Hmm ycTpolicTBa (Sammce)" comment="[lo Ssanucm (ycraexa)" outél
<5tateRegister shortName="GrBaud" title="CKOpOCTE IPYNNOBOIC KOHTPOMNepa" outéliSOModel="true"

<states>

<

—<GUIView shortName="KLIAB100" title="PMM KJIMAE" comment="CeHcop Jguns CVAE 4.0" xmlTyped

<

<forms>
<list>
<GUIForm shortName="main" title="ImaBHEE" comment="" level="0" parentName="" mody
<controls shortName="" title="" comment="" type="13" x="0" y="0" dx="0" h="0" f{
<list>

<GUIData shortName="BatSI" titls="CpenHee SHaYeHMe HaNpsUkeHMs A3" comment='
<reglum equipName="BARS" regNum="1026" ownUnit="true" unitcIdx="0"/>
</GUIData>

r = <GUIData shortWName="MinU" title="U A3 (B) mmu./cp./Marc." comment="" type='
r </s9 <regNum equipName="BARS" regNum="1027" ownUnit="true" unitIdx="1"/>

- </stajl </GUIData>

E <51FF_<‘:—] <GUIData shortName="MaxU" title="MaxcMMaJEHOe SHAYUEHMEe HANPIKEHMS ABD" COMMS

<reglum equipName="BARS" regNum="1028" ownUnit="true" unitIdx="0"/>
</GUIData>
<GUIData shortlame="MidG" title="CpeIHee BHaYeHMe TEeMNepPaATypPH AI" comment="
<reglum equipName="BARS" regNum="1029" ownUnit="true" unitIdx="0"/>
</GUIData>
<GUIData shortWame="MinG" title="MMHMMaNEHOEe BSHaYeHHe TeMIeDaATypH A3" Comms
<reglum equipName="BARS" regNum="1030" ownUnit="true" unitIdx="0"/>
</GUIData>
<GUIData shortlame="MaxG" title="MakCcHMMANEHOE SHAYeHHMe TeMNepATyYpH A3 " con
<regNum eguipName="BARS" regNum="1031" ownUnit="true" unitIdx="0"/>
</GUIData>
<GUIData shortWame="Bat5I" title="CpenHee SHadYeHMe HANpPFKeHMsE AD" comment="

<regNum eguipName="BARS" regNum="1026" ownUnit="true" unitIdx="1"/>
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30-06-2024 23:38:16 ABapua-6ut
+++Mpeaynp.: BARS[2] { 0x445 / 1093 } [1]=1
lMpeaynpexaexue

30-06-2024 23:28:12 ABapus-6uT
—Mpegynp.: BARS[2] { 0x445 / 1093 } [4]=1
MpeaynpeauTenbHOE BbICOKOE HanpsXeHue

30-06-2024 23:28:12 ABapus-6uT
—Mpeaynp.: BARS[2] { 0x445 / 1093 } [1]=1
Mpeaynpexaexue

30-06-2024 23:28:12 ABapus-6ut
+++Mpeaynp.: BARS[2] { 0x445 / 1093 } [4]=1
MpeaynpeauTenbHOE BbICOKOE HanpsXeHue

30-06-2024 23:28:12 ABapua-6ut
+++Mpegynp.: BARS[2] { 0x445 / 1093 } [1]=1
Mpeaynpexaexue

30-06-2024 22:13:29 ABapusa-6ut
+++ABapus: DIB[2] { 0x20004 / 131076 } [0]=0
CocTtosHue FU1, FU2

30-06-2024 22:13:29 ABapus-6ut
+++ABapus: DIB[2] { 0x20003 / 131075 } [0

23540 @

73 .0 D D4

e : 192.168.0.225 % m
4 ’ ? AamuH M. U.
S AZIMUHUCTpPATOP

BAPC

ABaleVl KeuTuposaTtb BCE
30-06-2024 23:49:51 ABapus-6u
Mpeaynp.: DIB[2] { 020000 / 131072
CocTosiHue koHTakTopa KM1

30-06-2024 23:49:51 ABapusa-6ut
MNpeaynp.: DIB[1] { 0x20000 / 131072 } [0]=1
CocTosiHne KoHTakTopa KM1

30-06-2024 23:49:41 ABapus-6uT
MNpeaynp.: DIB[2] { 0x20000 / 131072 } [0]=1
CocTosiHue koHTakTopa KM1

30-06-2024 23:49:41 ABapus-6ut
Mpeaynp.: DIB[1] { 020000 / 131072 } [0]=1
CocTosiHue koHTakTopa KM1

30-06-2024 23:38:16 ABapus-6uT
Mpegynp.: BARS[2] { 0x445 / 1093 } [4]=1
MpeaynpeanTeNnbHOE BbICOKOE HanpskeHue

30-06-2024 23:38:16 ABapus-6uT
Mpeaynp.: BARS[2] { 0x445 / 1093 } [1]=1
Mpepynpexpaexve

30-06-2024 23:28:12 Aapus-6ut
Mpeaynp.: BARS[2] { 0x445 / 1093 } [4]=1
MpeaynpeauTenbHOE BbICOKOE Hanps)eHue

30-06-2024 23:28:12 ABapus-6uT
Mpegynp.: BARS[2] { 0x445 / 1093 )
MpeaynpexpaeHve

30-06-2024 22:13:29 Asapus-6i
Asapwus: DIB[2] { 0x20004 / 131076
CoctosHue FU1, FU2

Keutuposatb Aapus: DIB[2]
{0x20004 / 131076 } [0]=0
CocrosiHue FU1, FU2

-06-2024 22:13:29 Asapus-6ut
Asapus: DIB[2] { 0x20003 / 131075 } [0

NS 125 13S W4 184 Tes U3 13 02 M2 22 21 W M % %
[1] CpeaHee sHaueHue Hanpsbkennst A3 1026 : 28-06-2024 21:26
[1] ™mi oe Hanp A3 1027 : 28-06-2024 21:26

[1] MakcumanbHoe 3HaueHue HanpsbkeHns A 1028 : 28-06-2024 21:26
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MK -npunoxeHue. Hactpoitka KoHpurypauum (KoHdpurypmuposaHue)

Vsen CHI3
L:- 100
pXHTEKTYpa

|CH33-4.0 v " o
0OBopynoBanne - L2

| CYAB CH33 10112 v| " o ¥
Nor.ycrponcreo (Unit) - L2
[CVAR CHAA-0 | F oo NIE 3

Fra

+ B3

Fra
L] ]
. -

=
2
k

| £ OBopyaoeanune: CYAB CH33 10x12

v J—

HazeaHwne

Mma | BMS-4.0.1|

CY¥AR CH3232 10x12

KommeHTapuil Kaprta percrpoe MK GLS2503 VA

[ | OTknKoueH

1
CYAB: BMS-4.0-1 / CYAE PMM-KOMEBAT (kKonuA) 30-12-2024 23:45 | H

[+] MyneTW-Unit

61850
LMType |ZBAT LaGnaHkl
(rpynna yanog)

SN %

MK -npunoxeHune. Hactpoiika napametpos MNMKY (KoHpurypmuposaHue)

paccupoBka | Monk3oeaTeni epeep | ApTediakTsl acTpoiikn cepeepa | ©unsTp nora | Hactpoiiku nepatop | MeTagaHHele
T M Ci ApTed H i L] H ikn CH33 | Of M

my@nHa apxuea e gQHAX 90l
LN onpoca akTyansHex M4 (cek) 10
Llnkn cnpoca goHoeslx M4 (cek) 20
Linkn oGHapy#eHnA agapui (cex) 10
Mepwog o0HoBNeHKA dopm YMIA (cek) 10
Llnkn onpoca AMckpeTHsx coGeITnii (cek) 30
LIMEN onpoca MIHOBEHHBIX 3HAYEHWA (CBK) 0
LlWkn onpoca MCTOUHWKOR hainoe (cek) 0
"BoapacT” perncTpa B K3we (mMc) 1000
Buo KOMNPECCUW NOTOKOBEIX AAHHEIX 3
Bpema "MonyaduAa™ onepartopa (MuH) 1
LIMKN NpOBEPKN COBOMHEHWA © WHTETPATOPOM (CEK) 0
0

Linkn onpoca ovyepegeid coluimii (cek)

|_| Onpoc permcTpoe npepelgadnid || KoHdMrypauwa oTnagku

|| Nor cepeepa
|| @uneTp nora

JaeepleHne

|IECE1850:

[_| Pexum nurerparopa  LMKN wHTErpatopa (cek)  op

IP/NopT cepEepa WHTETPATOPa 4570 1 0

|| *parte otnpaekn N4 B MHTEIpaTop

MopT cepeepa M3K 61850 102 || MonueIi nor 61850

Knace moayna LLNO IECE1850MaduleBARS

MopT cepeepa M3K 60870 3404

Agpec ASDU M3K 60870 1
MopT SMNMP-aredTa 161

[E] Oucnetuep npuoputeToe K ModBus [
|| CofkiTuA Tallmepor yepea API

] Mpodunupoeanne Mopt

[/] Tpaccupoeka 0 1
[+/] Bundle

3kenopt KotlislJs |

Macwrad epemeHn

Karanor npodunupoBaHnA

F\YandexDiskiNpoekTeNCH33 4.00

IUH

CKOpOCTe MOOENUPORAHNA (%) 10

MuTepean M & daine (MUH) 0
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-
CTopoHHUU KaneHT MOIK 60870. MoHuTOopuHr napameTpoB obopyaoBaHua
(MoHuTOpMHT)
B IECE0870Master m| X
IEC addr value IEC timestamp quan AN value IEC timestamp ASDU type IEC addresses recaived:
1138 270,600  2025.91.81 22:34:33.453 3 3 57,888  7025.91.91 22:34:33.518 LS 57
1131 225,508 2925.91.81 22:34:33.453 3 2 57,008 2925.01.81 22:34:23.203 a5 IEC Sﬂmp|es received:
1132 217,400 2825.81.81 22:34:33.453 3 1 57,008 2825.081.81 22:34:12.733 35
1133 51,800  2025.91.81 22:34:33.454 3
1138 220,600  2025.81.81 22:34:33.454 3 Start
1135 225,508 2825.91.81 22:34:33.454 3
1136 217,400  2025.91.81 22:34:33.454 3
1137 51,800  2025.01.01 22:34:33.454 3 Update data
1138 26,800 2025.61.01 22:34:33.517 3
1139 12,000 2025.01.81 22:34:33.517 3
3
21181 0,800  2025.01.01 22:34:33.581 4 IP {10.201.201.70
71182 @,800  2025.91.81 22:34:33.582 1
21183 1,892 2925.81.081 22:34:33.582 4 Hort | 2404
21184 @,715  2825.91.81 22:34:33.582 1 e lceos
21185 1,734 27825.81.91 22:34:33.647 1 |—|
21186 28,800  2025.91.81 22:34:33.5647 1 )
* 30
21187 12,000 2025.01.81 22:34:33.647 4 = perlod, Sec
71188 49,000  2025.01.81 22:34:33.647 1 -
71118 False  2825.81.91 72:34:32.768 2 v
22:34:20.868 IEC1B4H {18.281.281.78): Type 30 information ASDU received (number of information objects: 1) A
22:34:20.874 IEC184H (10.261.281.78): Type 38 information ASDU received (number of information objects: 1)
22:34:209.879  IEC164M (18.261.2681.78): Type 38 information ASDU received (number of information objects: 1)
-
CtopoHHu KnameHt MIK 61850. MoOHUTOPUHT napameTpoB o06opypoBaHuA
(MoHuTOpUHTr)
B £ Explorer 0.80a Exp SCL Server & GOOSE - O X
'3 10.201.201.70 ~ [] Auto Restart Read Values With Spec 03 | SCLFiles -] ~ = GooseSender Logging level:  Information @ 6 _
ledTreeView 1 ReportsView Poll View CaptureView -
IED View (MMS) | |EC View (61850) 2| » 1000 - AutoUpdate [ms] | =] #8 Find
N _ _ r i 1
E|§ﬂ ied = 10.201.201.70, Vendor =, Model =2 . Value Comi
=| EssAcdcPlcBms m IS0 Connection Parameters O x
- Data Mod... Dom
" LN t#NM; Saved IEDs [10.201.201.70 ~| T oo
= L .
=-f10 zBAT1 Saved |EDs are identified by its hostname / IP address 0000000000000... Dom
: IED 02.01.2025225.. Dom
oo Vol
AcdcUG._phA Hostname / IP Address | [10.201.201.70 |
AcdclG_phB TCP Port | [6300 |
AcdcUG_phC
BcdeFG Remote AP 1D [1.1.1.999.1 |
AcdcUOut_phA _
AcdeLiOut_phB Remote AE Qualfier |12 |
AcdcUOut_phC Remote P Selector |1 |
AcdcFout
AcdeUDC_full Remote S Selector |1 |
AcdclDC
; AcdeSOC. Remote T Selector |1 | |20ctet5 V|
< T Local AP D [1.1.1.999 | N
Local AE Qualfier |12 |
LogView = a
o Local P Selector |1 | .
[02.01.2025 23:24:56 237] Information: Communica Local 5 Selector |1 |
[02.01.2025 23:24:56.239] Information: Communica
Local T Select 0 ~
[02.01.2025 23:24:56.239] Information: StopCliert: o o | | [20ctets |
[02.01.2025 23:24:56.248] Emor: Socket disconned Authentication Enabled [] .
102012170.Venda-.Modd-.RewA Name Type Valy
EssAcdcPicBms
b [EssAcdcPicBms/ZBAT1.AcdcUG_phA IEDExplorer.Nod...
- [ Lo CHILD NODES ~—— — -
o LTMS1 EssAcdcPicBms/ZBAT1.AcdcUG_phAmag f floating_point 220
= ZBAT1 EssAcdcPicBms/ZBAT1.AcdcUG_phAq bR _string 000
= FC MX EssAcdcPicBms/ZBAT1.AcdcUG_phAt uc_time 020
#-00 Vol —
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3. MemadaHHbIe onucaHusi kKoHuaypauuu lTMY CH33
TepmuHonorua pasgena:

e MeragaHHble ONMCAHUS KOH(PUTYPANIMM — aJanTanus K Pa3InyHbIM KOHPUTYpaIUIM
00OpyZIOBaHUS M TPUIOKECHUH pealn3yercs Npu TMOMOLIM MeTaJaHHBIX. B cocraB
METaJaHHBIX BXOIAT cneyugukayuu unmepgetica obopyoosanus, cneyuguxayuu YMU
NPUTLOHCEHUU. MerananHbie pEaaKTUPYIOTCA B [IK-npunoxenun
aJIMMHHCTPATOPa/CEepBUCHOTO MHXKEHEPA C UCIOJIb30BAaHUEM COOTBETCTBYIOIIET0 Habopa
dopm (Wizard) u cpencts npeanpocmoptpa UMU (Preview).

e Crnenudpuxanuu apxurektypsl IIMY CHID - chnucku BUAOB M IapaMeTpoOB
obopynoBanus (ycrpoiicts) u BumoB UMU. Xpanstcs B b/l cepsepa nanubix [1Y [IMY
CHOD3, npu 3arpy3ke B CEpBEpHBIC M KIMEHTCKUE IPWIOKEHUS pPa3BOPAYMBAIOTCA B
CTPYKTYPBI JaHHBIX, C KOTOPBIMHU pab0Tal0T IPOTPaMMHBIE KOMITOHEHTHI.

e Cneuuduxauum uHTepdeiica 000pyIOBAHUSI — ONHCAHUE CTPYKTYpPHl PETUCTPOB
000pyIOBaHUs, MOTOKOBBIX JAaHHBIX, aBAPUUHBIX M JUCKPETHBIX COOBITHH, a TakKKe
CKpUIITHI (BHEIMIHWE (YHKIIMHA) HECTAHIAPTHON OOpabOTKHM OTIENIBHBIX COOBITHIA
uHTepdeiicoB. Xpansarcs B Buae xml-¢aiiios, npu 3arpy3Kke B CEpBEPHBIC U KIIMEHTCKHE
NPUJIOXKCHUS PA3BOPAYMBAIOTCA B CTPYKTYPBl JaHHBIX, C KOTOPHIMH pabOTaroOT
MIPOTPaMMHBIE KOMIIOHEHTEI.

e Crnenudpuxanuu YMMU npuiiokeHHsi — ONUCAHUE CTPYKTYpbl SKpaHHBIX (GopM H
COCTABJIIOLIMX MX JJIEMEHTOB, & TAaKXKe UX OTOOpa)XeHHs Ha 3JEMEHThl MHTep(eicoB
o0opynoBaHusi (pErucTphl, pa3psabl, KOMaHIbl U Tp.). XpaHiATcs B Buae Xxml-gaiinos,
IIPU 3arpy3Ke B CEPBEPHBIC U KIUEHTCKHUE MPHIIOKEHHS Pa3BOPAYMBAIOTCS B CTPYKTYPbI
JAHHBIX, C KOTOPBIMH PabOTaIOT MPOrPAMMHBIE KOMITOHEHTHI.

Huarpamma kmaccoB Meraganubix [IMY CHOD mnpuegena na puc.l. MerananHbie
onucanus [IMY CHO3 umeror n8a ypoBHS:

e MeTaJlaHHble BEpXHEro ypoBHs xpaHsaTcs B bBJl cepBepa OaHHBIX M COAEP)KAT CIUCKU
apxuTekTypHbIX KomnoHeHT [IMY CHOD u napamerpsl HaCcTpoiku;

e METa/JlaHHble HUXXHEr0 YpPOBHA XpaHATCA B BuJe Xml-paiioB M cojaepkaTr ONHMCaHUE
unTedeticoB odbopyaoBanus - nporokoia Modbus/TCP u onucanne YUMU.

BBuny TOrO, 4T0 apXUTEKTYPHBIE KJIACCHI SBJISIOTCS OCHOBHBIM JIEMEHTOM IIPEICTABIICHMUS,
ONKCaHHE METAJaHHBIX OyAET MPOBOIAUTHCS HENOCPEOCMEEHHO 6 GUOe 3A20]106K08 IMUX KAACCO8.
OJeMeHThl JaHHBIX KJIAcCOB MPEJCTABISAIOT COOONH apXUTEKTypHblE THUIBl JaHHBIX (IIEJbIE,
BEIIECTBEHHbIE, CTPOKH) U CCBHUIKU (MAacCHUBBI CCHUIOK) Ha BIJIO)KEHHBIE (CBS3aHHBIE) 3JIEMEHTHI
metagaHHbIX. @opmatsl Excel-aiinoB OyayT omucaHbl BBHJY HEOOXOAMMOCTH PEAAKTHPOBAHUS
METa/IaHHbIX B 3TOM IpeJICTaBIeHNH, a Xml-popmaT OyneT HUTHPOBATHCS OMLUOHAIBHO.

HacnenoBaHue apXHUTEKTYpPHBIX KJIACCOB COOTBETCTBYET BKJIIOUEHHUIO 3JIEMEHTOB JaHHBIX
0a30BOl KOMIIOHEHTHI B JIIO0YIO IPOU3BOJIHYIO.

HNmena KiaccoB MeETaJaHHBIX [JAlOTCA B OPUTMHAJIBHOM BHJE, MWCIIOJIB3YEMOM B
nporpaMMHOM kojie. B Ttabmummax 1,2,3 mpuBOAMTCS COOTBETCTBHUE 3TUX HMMEH CYIIHOCTSIM
npeameTHoit obnactu (apxutektypa [IMY CHOD, o6opynosanue, YMN).

MMY CH33. ®PyHKUMOHaNbHbIE XapaKTePUCTUKN 16.



GUIMultiLevelIndicator

ModbusTCPClient

]
B/1 CH3
ESS2Node | _  |EsS2Architecture| 1 =[fsspquipment| 1 . |ESS2LogUnit ESS2Device 4
N 1 +DevUnit = 1 > ModbusDBEmulator
E\\: \\ l.l
ESS2View M2File (xml)| 1 1 | Artifact| & :
*, name 59 \ LD
S R O 4 ModbusClientProxyDriver GUIData
\ 1 - e S ¥ ModbusGroupDriver
\ 'J"I \‘s g
Meta-ganubie (XML-daiin) T, /
ST A "% >+ Index
M2XML M2View M2Equipment Meta2ReglLink| 2 1 M2GUIMultiLevelIndicator
i +equipName e
MoToMKkM 7 1 PerncTpel 1 ’ 11 +MeTa-aaHHbIe 1 S é
* - M2GUIReg
M2GUIForm 1 * [ Meta2GUIElement Sl EE M2Entity 1 Mnitidx [ j}——| M2GUIRegW2
1
=
1
M2Setting M2Register ! M2GUL M2GUIData
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/\/ ﬂ E3 x
M2CommandRegister| | M2StateRegister M2Array M2GUIArray
1 1 1
- 1
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Puc.1. Metanannsie IIMY CHOD
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3.1.MeTagaHHble BEPXHEro YPOBHSA
TepmuHonorua pasaena:

e OoopynoBanue (Equipment) — noruyeckas KOMIIOHEHTA, CYIICCTBYIOIIAs Kak
oTnenbHas (QYHKIMOHATBHAS CIMHUIA W HWMEIomas CcrenudUIupOBaHHBIN
untepdeiic ynpasinenus. B nannoit Bepcun — ModbusTCP.

e Jlornueckuii Unit 06opyaoBaHusi (JIOrH4ecKoe yCTPOMCTBO) — KaXI0M €AMHHUIIE
o0opynoBaHusi COOTBETCTBYeT cBoM jormueckuii Unit B onucanuu. OH CONEPIKUT
CCBUIKY Ha YCTPOMCTBO M Ha3HaYeHHbIH emy Unit B 7TOM yCTpoiicTBe.

o du3snueckoe ycrpoiictBo (Device) — koutposiep Modbus TCP, o6ecnieunBaromuit
MOJIKIIIOYEHUE HECKOJIBKUX eAuHUI 00opynoBanus. B konpurypanuu [IMY CH2D
MO’KET OBITh HECKOJIBKO OJHOTHIHBIX WM Pa3HOTUIHBIX €IUHUL 000pYJOBaHUS.
YcrpoiicTBO HAeHTH(PHUUIUpPYETCS YHUKAIBHBIM BHYTpeHHUM |P-ampecom/moprom,
eIMHUIIA O0OpYIOBaHUS - YHCJIOBBIM HIeHTH(uKaTopom - Unit exnHHIBI
obopynoBanus B ycrpoiicrBe (Device Unit);

e DOMyJSTOp O000pPYyIOBaHHsI — [POrpaMMHAas KOMITOHEHTA, BOCIIPOU3BO/ISINECE
noBeficHue  000pymoBaHus ¢ mpoTokoioM Modbus. SIBasiercsi  cepBepHOIA
koMroHeHTOl Modbus/TCP ¢ cooTBeTCTBYyIONIUM ApaiiBepoM, IMO3TOMY MOXKET
CBOOOIHO KOH(DUTYPUPOBATHCSI BMECTO PEATBHOTO 000PYIOBAHUSL.

e CKpuUNT — HCXOAHBIM TEKCT IPOrpPaMMBbl, HAaIMCAaHHOW Ha S3BIKE ONUCAHMS
ckpuntoB (S10C). IIpennaznadeHsl UIsl ONUCaHUS MTOCIIEA0BATENbHOCTU JEHCTBUH €
uHTepdeiicamu odopynoBanus 1 YMU. CKpunTH HCTIONB3YIOTCS IS

O BBIYMCIICHUU 3HAYCHUH MIEPEMECHHBIX OKPYKCHUS;
O BBINOJIHEHHS ITYCKOHAJIQJI0OYHBIX PadoT;
o 00paboTku cOOBITHI B HHTEpdEiicax 000pyIOBaHHUS;
o 00pabotku cobbrTHii B UMU.
e IIlnw3 Modbus - mnepeHampaBieHHe BHEIIHETO JOCTyMa IO MPOTOKOIY

Modbus/TCP Ha Ha3zHaueHHOE (PU3HUYECKOE YCTPOHCTBO (KOHTPOILIED).

Metanannbie KOH(UTypaIuu BEpXHEro ypoBHs xpaHarcs B b/ u BkirovaroT B ce0si:
e y3eJ - TaHHBIC UACHTUPHUKAIMH 1 JocTyma B cetu [IMY CHOD;

® apXUTeKTypa — Ha0Op KOH(UTYypallMOHHBIX JaHHBIX OomucaHus obopymoBanus u YMU
JUISl 3a/1aHHOM KOH(UTrypauu 000py10BaHMs;

e oDOpyaOBaHMe — OMKCaHue BHIa 00opynoBanus (moacucremsl [IMY CHID);

e jloruyeckasi eAMHMIA o0opyaoBaHMsi (MOAYJb) — JIOTMYECKOE YCTPOWCTBO,
oTtoOpakaemMoe Ha (PU3NYECKOEe YCTPOUCTBO (KOHTPOJIED);

e (u3nUecKoe ycTpoicTBO — KOHTposuiep Modbus, UMerOIHMY OpUTHHAIBHBIC TapaMeTPhl
noaxarouenus (IP/Port nns TCP u umsi/Homep yctpoiictsa as RS-485);

e YMMU - onucanue Bapuanta UMMU s tekymiet apxurektypsl ((paitn-apredakr);
® IMYJISATOP — ONMCAHHUE MOAKIIOUEHHOTO 3MYJIATOPA;
e ckpunr — onucanue ckpunra Ha SOl (paitn-apredaxr);

e NiepeMeHHasi OKPY:KeHHsl — IIEPEMEHHas, KOTOpas MOKET MCIIONIb30BaThCsl B KayeCTBE
MaciTabupyromero ko3¢ duuuenta npu Noay4eHun TaHHBIX 0T 000pyJOBaHUS;

e 103 Modbus — mapamerpsl 1nTr03a sl BHENTHETo goctyna k Modbus o6opyoBanusi.
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Tabnuia 1. MeTtananHble BEPXHETO YPOBHS

Mera-CylmHOCTb Kiacc MeranannbIx Onucanue
1 | Apxurekrypa [IMY ESS2Architecture Oo6opynoanne, YMU, CKpUTITHI,
CHDOD smynaropsl [IMY CHOD
2 | ObopynoBanue ESS2Equipment HHuTepdetic 060pynoBanus —
CBSI3aHHBIC METAJIAHHBIC B
Meta2Equipment
3 Jlornueckast equanna | ESS2LogUnit Co0TBETCTBHE JIOTUYECKHUX €IMHUL]
000pyTOBaHUS obopynoBanus koHTposuiepam/Unit
4 | dusnueckoe ESS2Device KonTtposiep ModBus
YCTPOMCTBO
5 YMMU (Buemmnuii Bux) | ESS2View YMMU — cBs13a”HHBIE METATaHHEIE B
Meta2View
6 | Ckpunr ESS2ScriptFile Omnmucarens daitna-apredakra,
coJieprkaniero Tekct ckpunra Ha JOI1
7 | DmynsaTop ESS2EquipEmulatop | Omucarens Java-kiacca — aMyasTopa
000pyI0BaHUS 000pyI0OBaHUS U TTapaMeTPhI
ajipecanuu
8 | daiin MeTagaHHBIX ESS2MetaFile Omnwucarens xml-daiina (apredakra),
COJICpKAIEr0 METaIaHHbIC.
9 | ®aiin (apredaxr) Artifact Onucanue xpanumoro Ha CJ1 daiina
10 | Ilepemennas ESS2EnvValue Macmrabupyembie K0P UITUESHTHI
OKPYKCHHS JUTSI TAHHBIX OT 000pYIOBaHUs
11 | Ilmro3 Modbus ESS2ModBusGate Omnwmcatens BHEITHETO MOIKITIOYCHUS
o Modbus k KOHTpoIIepy

MetangaHHbIE BEPXHETO YPOBHS PEIAKTUPYIOTCS HEMOCPEICTBEHHO B KIMEHTCKOM [1K-

IMPHUIIOKCHHUU B PCIKUME a,Z[MI/IHI/ICTpaTOpa/CCpBI/ICHOFO HHXXCHCPA.

3.2.

MeTagaHHble HWXKHero ypoBHs. ObopyagoBaHue

TepmuHonorua pasgena:

e Perucrp OuTOBBIN cocTOsiHMI (OMTOBBIM PErHMCTP) — PETUCTP, KaXABIA pa3psnl
(OUT) KOTOPOro COOTBETCTBYET COOBITHIO (HpEdyHpexkIeHHe, aBapus, AUCKPETHOE
COOBITHE) WK JIOTHYECKOMY COCTOSIHUIO 000PY/10BaHUS.

e Perucrp OuTOBBIH — perucrp, 3anuch €AUHUYHOTO OWTa B KaXXIbI pa3psl
BOCIPUHHUMAETCSl 000pyI0BaHUEM KaK OT/IeJbHasi KOMaH/a.

e Perucrp ¢uaxkoB — OUTOBBIH PETUCTP, Pa3pslbl JOCTYIHBI MO YTEHHIO/3AMUCH.
H3MeHeHne OTAEIBHOrO paspsia IPU 3alMCH JOJDKHO COIPOBOXKIATHCS 3aIHCHIO
IIPOYUTAHHBIX 3HAYEHUHN OCTAJIbHBIX pa3psI0B.

e Peructp BaskHbIX COOBITHII 000py10BaHMA (PerucTp NpepbIBaHMii) — OUTOBBII
perucTp, paspsabl KOTOPBIX SBJIAIOTCS HMHJIMKATOpPaMU COOBITHH (JIyOIupyroTcs
paspsiaMu B IPYyTUX PErHCTpax 00opynoBaHus). Peanu3yroTes Kak 3awenku. coOpoc
paspsana  (COOBITHS) TNPOU3BOAMTCA  3alMCBI0  €IUHUYHOTO  3HAYeHHS B
COOTBETBYIOIIUHN pa3psi.

e Perucrp — HMCTOYHMK JAHHBIX COJEPKHUT TEKYIIEe 3HAYCHHE MapameTpa
obopynoBaHusi. MoxeT ObITh OTMEUEH KaK HCTOYHUK MOTOKOBBIX JAHHBIX.

L4 PeFHCTp KOMaHaA — pPEeructp, B KOTOpBIfI 3alIMChIBACTCA KO KOMAaHJ/bI
O60py,Z[OBaHI/I${. KOI[BI KOMaHJ perucrtpa CHCLII/I(I)I/ILII/IpOBaHLI B MCTaJJaHHBIX.

e Perucrp cocrosHMA — perucTtp, U3 KOTOPOIO YMTAETCA KOJI COCTOSHHS
obopynoBanus. Kozpl cocTosiHuil peructpa cnenupuIupoBaHbl B METaJaHHBIX.
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UMMU. MerananHble BepXHETo YpoBHS (0Oopyoosanue,

e Peructp o6opynoBanusi — 16-pa3psiagasiii peructp, 32-pa3psiiHbIC BEIIECTBECHHBIC U
Lenble MepeaTes B ABYX MOAPAI UIYIIUX peructpax. MHtepdeiic 06opyaoBanus
Modbus npencraBiser co060i Mojie PerucTpoB, B KOTOPOM KaX/bIi PETUCTP MMEET

CBOW HOMED.

L4 PeFI/ICTp YCTaBKH — COICPKUT 3HAUCHUC IIapaMETpa, yCTaHaBJIMBACMOI'0 JJIsd
O60py,HOBaHI/I5I. ,HOCTyrIeH MNOYTCHUIO U 3aIllMCH.

Mertananaple KOH(QUTYpallMl HUKHETO YPOBHS XpaHATca B Buae xml-¢paitioB u
IPE/ICTABISIOT CO00M MepapXudecKue (JPEeBOBUIAHBIC) ONMMCAHUS IIEMEHTOB HHTEP(EHCOB MM

KOH(purypanuonasie Xml-gaiisl.

YMHW) copepxaT CCBUIKM Ha

Mertanannsie B xml-¢aiinax MOryT ObITh OTYYEHBI CISIYIOIUMH CIIOCOOaMU:

e ummnopt Excel-¢aiinoB meraganHbIx onucanus 000pyI0BaHUSA;

e rpaduyeckoe peJaKTUPOBAHUE JPEBOBUIHON CTPYKTYphl METaJaHHBIX B KiueHTckoM [1K-
MPUIOKEHUHU B PEKUME aIMUHUCTPATOPA/CEPBUCHOTO UHKEHEPA;

3arpyska CTOpoHHUX XMI-(aiiyioB ¢ onucaHueM MeTaJaHHBIX.

Tabnuna 2. MeragaHHble 2JIEeMEHTOB 000PYIOBaHUS

Mera-CylmHOCTb

Kiacc MCTaJaHHBIX

Omnucanue

1 | BasosBslii Ki1ace Meta2Entity, Meta2Face | ba3oBslii Kj1acc METaJaHHBIX HIKHETO
MeTaIaHHbIX YpOBHS
2 | Kommenrapuit Merta2Comment KommenTapuii B Excel-gaiine
3 | Peructp Modbus Meta2Register bazogsrii kinacc peructpa Modbus
4 | Peructp naHHbIX Meta2DataRegister Peructp — NCTOYHMK JaHHBIX
5 | Vcraska Meta2SettingRegister
6 | Peructp komans Meta2CommandRegister
7 | Komannma Meta2Command Komanna perucrpa komann
8 | Peructp coctosinusi | Meta2StateRegister
9 | Cocrosinue Meta2State CocTostHHE perrucTpa COCTOSTHAN
10 | buToBsIi peructp Meta2BitRegister
11 | Pa3psia 6uroBoro Meta2Bit
perucrpa
12 | MaccuB mera- Meta2Array
DIIEMEHTOB
13 | Komtekusa mera- Meta2Collection
DJIEMEHTOB
14 | MaccuB OuTOB Meta2BitArray MaccuB OUTOBBIX PETHCTPOB
15 | MeranaHubie Meta2 XML bazoBblil k1acc a1 00beIMHEHUS
MeTaJaHHbIX 00opyaoBanus 1 YMU
16 | OGopynoBanue Meta2Equipment
17 | llIa6son Meta2Template Yacte nucta Excel-gaiina,
HCIO0JIb3yeMas Kak 11abJIoH
18 | Dx3emmsip Meta2lmplement ['eneparusi MeTaIaHHBIX 10 MAGJIOHY CO
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mabJoHa CITMUCKOM ITapaMeTPOB
19 | Ctpoka Meta2String MaccuB peructpos (1o 2 CHMBOJIA)
20 | JTara-Bpems Meta2DateTime ['pymima perucTpoB aatei-BpeMeHH (3
perucrpa)
21 | Ko cooOuienns Meta2Messageld Nnentudukarop coobmieHus.
CooO1ieHus B pETHCTPE MEePEIAIOTCS B
MIOTOKE

pynnoBbie peructpbl. Knaccbl — KOHTEMHepbI

B MeTanaHHBIX BO3MOKHO ONpE/EIeHHE TPYIIIOBBIX U BIOKCHHBIX KOMIIOHEHT. Mera-
kinace kxoiutekuuu Meta2Collection mo3BossieTr O00OBEIMHUTH B OIHY TPYIIY 3IIEMEHTHI
METaIaHHBIX JIIOOBIX THITOB (B T.4. MACCHBOB U KOJUICKITH).

Knacc merananusix Meta2 Array — MaccuB, ONpe/esieT MHOXKECTBO Pa3MEPHOCTHU Size
OJIHOTHUITHBIX JJIEMEHTOB MeTalaHHbIX (elem), ¢ marom agpecanuu Step B mone peructpos. [Ipu
HCIIOJIb30BAHUU BJIOXKEHHBIX CTPYKTYp CIEAYET YYHUTBHIBATH, YTO LIAr Step Ha KaXIOM YpOBHE
YUUTBIBAET PA3MEPHOCTH METAJaHHbIX BCEX BIOXEHHBIX YpOBHEH. Bo3MmoxkeH pexum
reHepaluy OMKUCaHuM TpynnoBsIX 3yeMeHToB B MOK 61850 He kak ayieMeHTa MaccuBa, a Kak
IPYMIIbI HE3aBUCUMBIX OMMCAHUM J1eMEHTOB ¢ UMeHaMH XXX0,XXX1,XXX2 u T.1..

C IIOMOIIBIO KOHHGKHI/Iﬁ U MaACCHBOB MOXHO [A€JIaTb KOMIIAKTHBIC OIIMCaHUsA
UEepapXUUECKuX CTPYKTyp peructpoB Modbus. Dnements YMU nMeroT aHaaoruuHble CpeicTBa
(meta-knaccel). Ilpu penaepunre ¢ MOMONIBIO TAaKMX METAJaHHBIX CO3JAIOTCS T'PYIIIOBBHIC
aneMenTsl UMU 1 peryisipHpIM 00pa3oM CBS3BIBAIOTCSI ¢ COOTBETCTBYIOUIMMH T'PYNITOBBIMU
3JIEMEHTaMH 000py10BaHUSI.

B kauecTBe mpuMepa NPHUBEIEHBI CTPYKTYPbl TPYIIIOBBIX PErUCTpOB Bepcuu [IMY
CHDOD3-1, Brmrouatomue 3 ypoBHsi obopynoBanusi (bYC — BOM — BAK, B TepMuHOnIOruu 3101
BEPCHUN).

200
204
212
213

MJIK - pervcTpbl YpoBHA 1 Array |count |step H‘Colllection ﬁ

2 20

FIGIEEE:]

MK - perdcTpbl YpoBHA 2 Array |count |step Fhrray |count step—HIColllection B 1000|Makc.Hanp.I[PK
2| 400 40 1 B 1040 |Cp.Hanp.rPK
=C 1080 (MuH.Hanp.PK
MK - pervcTpbl YpoBHA 3 Array |count |step PArray |count|step Array |count [step \\\A 2000({Hanp.A3
2| 2000 40 18 18 1 B 2720|Temn.A3

Puc.2. Ctpykryps! rpynnosix peructpoB [IJIK mis [IMY CH33-1

Ha puc.3 nzo0paxeHsl BapuaHThl CTPYKTYPbl PETUCTPOB IPYIIOBBIX 31eMeHTOB CYAD,
UCTOJIb30BaHHBIX B padortax no [IMY CHO3-2.

B mepBoii rpymnme peructpoB umeercs 60 BOM ¢ marom 80 (0x50) mist KOJIEKITUH
peructpoB ScanFlsgs, GrkSize, GrkName u 4 rpynn peructpo 1o 24 (110 0JJHOMY Ha KaXKIbIi
BAK) ¢ marom 1: CellVolt — 0x500-0x517, CellGrad — 0x518-0x52F, CellPwm — 0x530-0x547.
Bcero umeercs 60 rpynn Takux perucTpoB, HOMEpA PETUCTPOB yKas3aHsl Ui nepsoro bOM,
JUTSL KaXKI0T0 MOoCIeayromero onn cMmemarores Ha 0x50 3a cuer MaccruBa BEpXHETO YPOBHSI.

Bropas rpynmna 6onee mpoctas. s 60 BOM c marom rpymmst 96 (0x60) nmeetcs 4-ka
peructpoB Ha Kaxasii u3 24 bAK.
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Array [count |step H}Colllection iiﬂit ScanFlags|0x548

60| 80 \ Data |GrkSize |0x549
String GrkName [0x54A

IArray [count step

| 24 1

Data Cellvolt 0x500
Data CellGrad |0x518
rBit CellGradBit [0x519
pData CellPwm  [0x530

Colllection

Data S0H 0x2000

Array [count |step |—Array |count|step —ﬁ|COIIIectic—n Data  |Reu3ap 0x2001
60 96 24 4 FData ReBHCp 0x2002

Data RePa3 0x2003

Puc.3. Ctpykrypsl rpynnoBsix peructpoB CYAB mis [IMY CH23-2

Ha puc.4 wnsobpaxkeHa CTpyKTypa pETHCTpOB TpymnmoBbIX dieMeHTOoB CYABD,
ynpasisiemoil B [IIMY CHO3. [lone peructpoB BYC Bkitouaer maccus peructpos st § BOM
¢ marom 112(10). ITone perucrpoB bOM conepxutr 12 yHHUKaJIbHBIX PErMCTPOB JAHHBIX U
MacCHBBI PETUCTPOB MO onHoMmy Ha kaxaelii BAK. Bce maccuBbl ommcanbl B BHZIE OJHOM
KOJUIEKLIUH.

3amevanue: omMCaHUE MCTalaHHbIX B BHAC HCIIOCPCACTBCHHO MaCCHBa B MACCHUBC
HCOOITYCTUMO, IIOOTOMY IPHUXOAUTCH HpI/IGGFaTI) K BCIIOMOTaTeIbHOMI KOJUICKOHWH, KOTOpas
q)OpMaJ'IBHO O6T>€I[I/IH$IGT 0 OAJHOMY DJJIEMCHTY H3 Ka)XIA0ro maccuBa C 06IHI/IM I BCX
HHICKCOM.

Bit ScanFlags |0x560
Data Size2 0x561
Array |count |step Data Midu2 0x562
Bom 8 112 Data MinU2 0x563
Data MaxU2 0x564
Data MidG2 0x565
Colllection +———>|Data MinG2 0x566 Data BakV 0x500
BomData Data MaxG2 0x567 DataBit |BakG 0x518
Data UmiNum2 |0x568 Data BakR 0x530
Data UmaNum2 |0x569 Data BakA 0x348
Data UmiNum2 |0x56A
Data UmaNum2 [0x56B
Array count step ™
AccElem 10 1\_*Colllection

Puc.4. Crpykrypa rpynnossix peructpoB CYAB BAPC mns [IMY CH22-4

3.3. ®opmart Excel-gpannoBs meTagaHHbIX onucaHnsa obopyaoBaHus

®opmar Excel-¢aiitna meraganHbIX 000pyHOBaHHMs SBISETCS HanOoyee ymIOoOHBIM JUIst
JOKYMEHTHPOBaHUSI WHTEPPEHCOB C TIOCHEAYIOUIMM pPEIaKTHPOBAHWEM W HMIIOPTOM
(xonBeprarueil) B xml-popmar. Cornamenus popmara:

® C KAXKXIOTO JIMCTA MPOU3BOAUTCA UMIIOPT OTACIBHOI'O BHU1a 06OPYI[OB3.HI/IH;

e 1iepBasi CTPOKa JIMCTa COACPKHUT UMEHA CTOJIOIIOB;
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(UKCUPOBAaHHBIMK  SIBJISTIOTCSL  cToaOmbr  Title w Commment s Bcex 3IIEMEHTOB
METaJaHHbIX;

nojs Type u crneayroiiee 3a HuM ShortName GpukcupyroT COOTBETCTBYIONIUE TaApaMeTPhI -
uMs Tuna (MMsi KOHCTaHThI B rpynme MetaElem B ki1acce KOHCTaHT) M KOPOTKOE UMS;

BO BTOpoil cTpoke ctonberny Type comepUT uMs w3 rpymmbl KoHcTaHT MetaType
(mampumep, MEEQUIpBMS) — tun o6opymoBanus. Crenyrommii 3a HHM CTOJI0EI]
ShortName — ums obopynoBaHus;

JaJIE€ K OTHM XKC CTOJI6L[3.M NIpHUBA3aHbI OITMCAHUA KOpHeBOI;'I KOJJICKIIUHU MCTa-3JICMCHTOB,
NPUBS3KA CTOJOLIOB — Ta XKe;

OpUTMHAJILHBIC IAaHHBIE METa-3JIEMEHTA CIAEAYIOT B CTOJIOIAX, PACIOJIOKEHHBIX CIpaBa OT
napel Type/ShortName. [Topsgok ciiemoBanus sl KaXI0T0 TUIIA METAJaHHBIX 3aKPETUICH
B KOJIC UMITOPTa DJIEMEHTOB M HE UCTIOJb3YyEeT UMEHA CTOJIOIIOB;

JUTSL BJIOXKCHHBIX DJIEMEHTOB METaJIaHHBIX pacrnoiiokeHue mosieii Type/ShortName u Bcex
IIOCJIEYIOIIMX CMEIAETCs Ha OUH BIIpaBo. K BIOKEHHBIM 2JIEMEHTaM OTHOCATCS:

pa3psiabl B OUTOBBIX PETUCTPAX;
KOMAaH/Ibl B PETUCTPaX KOMaHJ;
COCTOSIHMSI B PETUCTPaxX COCTOSIHUM;
3JIEMEHTHI IA0JI0HOB,

AJIEMEHTHI KOJUIEKINH (KpoMe KOPHEBOM);

o O O O O O

9JICMCHT MacCCHBa.

AJIEMEHTBI, UMEIOIIME MEPEMEHHOE KOJMYECTBO BIJIOKEHHBIX AJIEMEHTOB, MOTYT HMETh
3aKpBIBAOLIUICS TAT, COBHNAJAIOIIMN C HMMEHEM THUIIA METAa-3JIEMEHTA, IPEABAPCHHBIN
CHUMBOJIOM «/» (BCE TIEPEUHCIICHHBIC BBIIIIE, KPOME MAacCCHUBOB);

3aKpLIBaIOIHHﬁCﬂ TEr MOJKET OBITb B TOH JKe CTPOKE, 4YTO M OIIMCAHHUC IIOCICAHCTO
BJIOXXCHHOTI'O 2JICMCHTA,

B OJIHOM CTPOKE MOIKCT OBITH HE OoJIee OJITHOI'O 3aKPbIBAOIICTOCS TAora,

CBO6OI[HBIC STYCHKH CTOJ'I6IIOB MCTa-3JICMCHTOB KOMMCHTAPUCB MOTI'YT HUCIIOJIL30BaTbCA JIA
HNMCHOBAHUA CTOJ'I6IIOB CICAYIOMUX 3a HUMHU MCTAa-3JICMCHTOB. AHanormyHBIM O6p330M
MOXXHO HCIIOJIb30BaTh CBO60,Z[HBIC STYCUKH CIipaBa OT CITUCKA OPUTUHAJIbHBIX JAaHHBIX MCTa-
9JICMCHTA.

[Tpumep onucaHus yCTaBOK MPUBEACH Ha pHC.S.

|ll\'|Ei:|:|r1'|rl1=4'|l: |Shurl:Narr|= Reghum Unit Power Remote FaiIT'!E!DataRq Overlim Def\l’aluﬂld'lin\l’al MaxVal |format snapshot|Koeff
MESetting |shut 0x0181 A 500 1
{MESetting [Hretl 0x0182 A 0 1 Koel
IMESetting [nunt 0x0184 A% B 1 koel
{IMESetting |Ball 0x0185 A 80 1 100 1 Koel
{MESetting |Bakset %0186 16 2 380 1
F’J_E_Ssgwj ____ _Fomsme}" | o017 2 1 63 1
MEComment ShortName RegNum Unit Power Remote |FailTypqdDataReg |Overlim |DefValugMinVal |MaxVal |format Snapshot|Koeff

Puc.5. Meranannsie ycraBok B Excel-daitne

Ha puc. 6 npuBeneHsl NpUMepsl ONMMCAHUS TPYMIIOBBIX PETUCTPOB, CTPYKTYpa KOTOPHIX

n300paxkeHa Ha puc.3.

MEArray Grk 60 96
MEArray AccElem 24 !
MECollection GrkAccElemData
MEDataRegister|SOH 0x2000
MEDataRegister|Reu3ap 0x2001
MEDataRegister| RBHCp 0x2002
/MECollection II'u'IEDataRegis.ter RBPa3 0x2003
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MEArray Grk 60 80 En1oK pel
MECollection GrkData
MEBitRegi ScanFlags 0x548 @naru g
Flu2ma 0 AsapuidH
FlU2mi 1 (ABapWiAH
FIG2ma Fl ABapHii
FIG2mi 3 (ABapWiiH
Fluima 4 MNpeayng
FlUlmi 5 MNpeayng
FIG1ma 6 MNpeayng
FIG1mi 7 MNpeayng
Fluba 8 Banarou|
Link 13 8]
FIFun 14 CocToaH
|/MEBitRegister |scerr 15 Hewcnpa
MED gi Size 0x549 Paamep
MEString GrkName 0x054A 3
MEArray AccElem 24 1
MECollection  |AccData
MEDataRegister
MEDataRegister
MEBitRegi
/MECollection [MED gister |CellPwm
/MECollection |

Puc.6. Onucanue rpynioBbIX PErUCTPOB IS CTPYKTYPBI, IPUBEIEHHOM Ha puc.4.

Ha puc. 7 npuBeneHsl NpuMepsl OMMCAHUS IPYNIOBBIX PETUCTPOB, CTPYKTYpa KOTOPBIX
n3o0paxxeHa Ha puc.4.

MEArray Bom 8 112
MECollection BomData
MEArray AccElem 10 1
MECollection AccData

MEComment ShortName Unit Power  |Stream  |format

MEDataRegister w0500 |A 2 1

MEDataRegister Ox0518 |A 2 1

MEBitRegister [CellGradHOx518 (O 0

/MEBitR: BalansOn|2

MEDataRegister k0530 |A 2 1

JMECollection MEDataRegister 0548 |A 2 1

MEBitRegister ScanFlags 560 3 1

1 2

2 2

3 2

4 2

5 2

& 2

7 2

B 2

9 0

10 0

14 2
/MEBitRegister 15 2
MEComment Reghum Unit Power |Stream [Format |SnapshofKoefi
MEDataRegister 0561 1
MEDataRegister On0562 B 2 1 1 Koel
MEDataRegister 0563 B 2 1 1 Koel
MEDataRegister D564 B 2 1 1 Koel
MEDataRegister w0565 rpagn.C 2 1 1
MEDataRegister 0566 rpag.C 2 1 1
MEDataRegister 0567 rpag.C 2 1 1
MEDataRegister w0568 2 1 1
MEDataRegister 0569 2 1 1
MEDataRegister w0564 2 1 1
MEDataRegister w0568 2 1 1

JMECollection | | :

Puc.7. Onucanue rpynoBsIX pErUCTPOB AJIs CTPYKTYPBI, IPUBEAEHHOHN Ha puc.4.
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B tabnune 3 mepeunciieHbl UMEHA TUIIOB 3JIEMEHTOB O0OPYIOBAaHUS, UCIOIb3YEMBIX B
Excel-¢aiinax.

Tabmnuua 3. iMeHa TUIOB META-3JIEMEHTOB

Kop Tun anemeHTa MmA KOHCTaHTbI
1 Pernctp KomaHg, MECommandRegister
2 KomaHga MECommand

3 PerucTp coctonHui MEStateRegister
4 CocToaHue MEState

5 BMTOBBIN perncrtp MEBitRegister

6 Paspsag pernctpa MEBiIt

7 Perncrp AaHHbIX MEDataRegister
8 Pernctp ycrasku MESetting

9 O6opyaosaHue MEEquipment
10 dopma YMMU MEGUIForm

11 InemeHT popMbl MEGUIElement
12 Konnekuua MECollection
13 Maccus MEArray

14 BUTOBbI Maccus MEBitArray

15 Mogenb YMU (XML-daiin) MEGUIModel
16 Perncrp-cTpoka MEString

17 KommeHTapwuii MEComment
18 a6noH METemplate

19 UmnnemeHTaums MEImplement
20 XML-dparn MEXMLFile

21 Pernctp gaTbl-8pemeHmn MEDateTime

3.3.1. MeTtagaHHble — WabnoHblI MMNOpTa

[Tpu ncnonab30BaHUN MOBTOPSIOLIMXCS TPYIII METa-3J€MEHTOB ¢ nmapaMmerpamu B Excel-
dbopmare MOXHO HCIOJIb30BaTh 11abmoHbl. Cam 11a0J0H MpeacTaBisieT coO0M MeTa-’JIeMEeHT
tuna METemplate u umeer popmar kostekipu (puc.8.)

MET: C | Unit Power R FailType |DataReg |Overlim |DefValugMinVal Format _ |Snapst

MESstting LoUst *0+0 T L 1
MESetting Hiust “0+1 =7 g

3
MESetting |I.n‘|'!|.I *0+2 [ -1 *4
MESetting |HiTau *0+3 ek -1 *5

FICE

|MEBitRegister |Flags *0+4 5

ZonFl

AbsFI

Bum2F|

[BumaF1

|BumsFI

[pumer

= [t [0 fea [ [on [ [ = [ 2

wnle

EBitRegister

/METemplate

Puc.8. lllabnon ummopTta

B sueiikax ma6iioHa MOXKHO HMCHOJIb30BAaTh 0003HAUEHUS LEJIOUNCIEHHBIX TapaMeTpoB,
MOJICTABJISIEMBIX TPU CO3JaHUM IK3EeMIUIIpa (MMIUIeMeHTaluu mabsiaona). [Tapamerp mabnona
UMeeT BUJ:

L4 *<HH}1€KC nmapamMerpa> - IIOJICTAHOBKa B H‘leﬁKy SHA4YCHHUA IapaMCTpa C 3aJJaHHbIM
UHJIEKCOM,
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e *<ygHAeKC mapaMerpa>+<mesoe> - TMOJICTAHOBKA B AYEHKY 3HAYCHHS MapameTpa C
3aJJaHHBIM WHJEKCOM C J00aBICHUEM 3HAUEHUS 11€JI01 KOHCTAHTHI.

Dx3eMIUIsIp mabioHa co37aeTcs U 3alMChIBAeTCS B MeTaaHHble ipu uMmopre u3 Excel-
daiina mera-snementoM MEImplement, umeronum ciaeayroyi CTpyKTypy:
e ums tunia MEImplement;
® UM I1a0JI0HA, HCIIOIB3yEeMOTO TPU CO3aHUU YK3EMILISIPA;
® UM DK3EMILISIpa — KOJIJICKIUHY;

e npeduKC UMEHH, A00aBISEMOrO0 K KOPOTKMM HMEHAaM OCHOBHBIX PETHCTPOB MeTa-
neMeHToB mmabimoHa. KopoTkoe wms peructpa B IK3eMIULIpe HuMeeT (dopmar
<npedukc>.<ShortName>. 310 HEOOXOIUMO IS HMCKIIOYCHHUS KOH(IMKTA HMEET B
HECKOJIBKUX IK3eMILIsIpax maliioHa;

® CIIUCOK MapaMmeTpoB sKk3emiuiipa. [lapamerpy mnpenctaBisioT coOOW Iiefble 3HAYCHHUS,
UHJICKCBI HyMepyroTcs, HaunHas ¢ 0 (puc.9)

JTHILTETNTETaTE | |

MEComment regNumBase Mask Lollst Hilst [LoTau HiTau Koeff Unit
MEImplement Comparator OneDOEB OxDETET 6E7 725 50 50 Koel B
MEImplement Comparator OneDOEE OxDETET 687 725 50 50 Koel B
MEImplement Comparator Ox00F4 0B7E7 30 35 100 300 rpag.C
MEImplement Comparator OnDOFA OxDETET 5 10 100 300 rpan.C
MEImplement Comparator One0100 0B7E7 0 1 5 50

MEImplement Comparator D106 OeD7 50 100 150 150 Koeld B
MEImplement Comparator One010C 07 100 200 150 150 Koel B
MEImplement Comparator 0112 OeD7 1536 1843 10 10 Koel A
MEImplement Comparator D118 OxDETET 2150 2458 10 10 Koel A
MEImplement Comparator OneD11E OeD7 -2765 10 10 10 Koel A
MEImplement Comparator OneD124 OxDETET -3072 -2765 |10 10 Koel A
MEImplement Comparator D128 OxDETET 5 10 100 300 rpag.C
MEImplement Comparator 0130 007 725 737 50 50 Koel B
MEImplement Comparator D136 OxDETET F00 736 50 50 Koel B
MEImplement Comparator OneD13C 007 936 950 50 50 Koel B
MEImplement Comparator 0142 0B7E7 936 950 50 50 Koel B
MEImplement Comparator D148 D7 -10 -5 150 150 rpag.C
MEImplement Comparator Ow014E 0B7E7 -15 -10 150 150 rpag.C
MEImplement Comparator o154 OeD7 50 55 150 150 rpag.C
MEImplement Comparator w0154 0B7E7 55 &0 150 150 rpag.C
MEImplement Comparator D160 OeD7 862 8BS 50 50 Koel B
MEImplement Comparator D166 007 30 35 150 150 rpan.C
MEImplement Comparator OneD16C OeD7 10 15 12 50 Koel A

Puc.9. Coznanne 3x3eMIupoB madaoHa UMIOPTa

[Tocne umnopTa 2K3eMITISPHI M1a0JI0Ha TPUCYTCTBYIOT B METAJaHHBIX KaK HE3aBUCHUMBIE
KOJIEKIIUH.
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3.4. MeTtagaHHble onucaHusa obopygoBaHusa. XML-copmaTt

Qaiinpl MeTagaHHBIX omnucaHus obopynoBanus u UMM mpenctaBiasioT coOoi

TeKCTOBBIC (aitnbpl ¢ cepuanuzanueii B XML-popmare IpeBOBUIHON CTPYKTyphl MeTa-
00bekTOB. OHHM XpaHATCS Ha CepBepe MaHHBIX Kak Bce mpouue (aiibl-apredaxTsl, Ipu
penaktupoBanun  cpectBamu  [IK-mpunoxenuss mnepesamuceiBatoTcs. Bo3MoxkHa — HX
BBITPY3Ka/3arpy3ka U CTOPOHHEE pyYyHOE peAaKTHPOBAHUE.

<Equipment shortNams="BARS" title="CV¥AE BAPC" comment="HKapTa permMcTpoE 'K GLS2503 V1" xmlTy

<registers shortName="Nonel" title="" comment="" DOType="" out&l850Model="false">
<list>
<Comment shortName="ShortName" title="" comment="" DOType="" ocut&l850Model="false"/>
<SettingRegister shortName="PspKul" title="NacnopTHad eMKoCTE AB" comment="SafgasTca K
<envVarValue/>

</SettingRegister>
<SettingRegister shortName="Pspl" title="NacnopTHsii Tor AB" comment="SagaeTcda kak «Pe
<envVarValues/>
</8SettingRegister>
<SettingRegister shortName="KulVal" title="OcTarcuHaa eMrccTk ABE" commesnt="EBHOaeTcA K
<envVarValue/>
</8ettingRegister>
<8tring shortName="SoftVers" title="Bepcma nporpamsm" comment="" DOType="" ocut&l850Mqg
<envVarValue/>
</8tring>
<SettingRegister shortNamse="ConfReqg" titls="CuoreMa" commsnt=" Mn BaT —-yCTAaHOBKa CKQ
<envVarValus/>
</8ettingRegister>
<8tring shortName="MyName" title="MMa ycoTpoicTea (Sanmck)" comment="I[o Sanmcu (yoTaBxr
<envVarValue/>
</String>
<SettingRegister shortName="GrBaud" title="CxopoCcTE IpPyNNOBEOrC KOHTpOINIepa" comment="
<envVarValue/>
</3ettingRegister>
<BitRegister shortName="InvIn" title="#$marmu MHESPCHM JHMCKPETHHX BXONOB" comment="¥oTa
<envVarValus/>
<bits>
<list>
<Bit shortName="InvDI1" title="[0/1] - npﬂnoﬁ/nﬂzepcﬂmﬁ ITMCKpeTHEM Bxonm DI1 (o
<Bit shortMName="InvDI2" title="[0/1] - npsamosi/mMuEepcHst mMckpeTH T Bxom DI2 (o
<flist>
</bits>
</BitRegister>

3.5. MeTagaHHblie onncaHua YMU

TepmuHonorua pasgena:

Pa3zmerka — onucanne UYMW (popm u 371eMEHTOB ympaBieHHs) B METaJlaHHBIX,
TEPMUHBI, OTHOCSIINECS K pa3METKe:

O PeHJepHMHI — IPOPHCOBKAa M NEPEXOoJbl MEXIy (opmamMu B COOTBETCTBUHU C
Pa3METKOi;

O MOHHUTOPHMHI — OTOOPa)KEHUE TEKYIIETO COCTOSHUS KOMIIOHEHT 000py/I0BaHus B
anementax UMU;

o rpaduyeckuii runtime-pexakTop pasMeTKMm — COBMEIIEHHOE C PEHICPUHTOM
penakTupoBaHue metaganHbix YMU.

Moayau HecranaaptHeix ¢opm UMM — mnporpamMmHas KOMIIOHEHTa CO
crnenn(pUIMpPOBaHHBIM UHTEep(EiicoM, BHIMOIHAIONMN neiicTBUS B popMe, KOTOpPbIE
HE MOTyT OBITh OMHMCaHbl cpeAcTBaMu MeTa-ypoBHS UMM (TpeHasl, aBapuiiHble
coObITHs1). JloGaBeHre HOBOTO MOAYJIS B KJIMEHTCKOE MPUIIOKEHHE TpeOyeT ero
nepecOOpPKH U OOHOBJICHHUS.
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OnemeHThl MeTaganHbix UMW aHanoruyHo opraHu3oBaHbl B IPEBOBUIHYIO CTPYKTYPY.
Knacc Meta2GUIForm conepuT onucanue 3kpaHHOH (opmbl. DOpMbI OpraHU30BaHbI B 4-
YPOBHEBOE JIEPEBO, COOTBETCTBYIOIIE OCHOBHOMY MEHIO.

@opMbI UMEIOT 4-ypOBHEBYIO APEBOBHIHYIO CTPYKTYpPY, B COOTBETCTBUHU C KOTOPOH
n300paxkaeTcs 10 4 psI0B KHOMOK MEHIO Ha raHenu omneparopa. level — Homep ypoBHst hopmsl,
parent — ums (title) popmer — npenka. ['maBuas popma umeer yposens 0. [Ipu BeiBoze popMBbI
ypoBHs N BeIBOATCS KHOTIKM MeHIO ypoBHed N+1, T.e. oT 1 110 ciiemyromero 3a TEKyIuM.

Jlnsg naHenu omneparopa yCTAHOBJIEH OTAENBHBIM PErIaMEHT MO YPOBHSIM JOCTYIIA.
HmeroTcs crieqyonye ypoBHU:

e 0 — ypoBeHb AocTymna pa3paboTurKa, JOCTYIHBI JIOObIE ONepalii, UTHOPUPYETCS 3arpeT
yIaJeHHbIX;

e 1 - ypoBeHb JJOCTYIIA CEPBUCHOTO HHXKEHEPA,
® 2 - YPOBEHb JIOCTYIAa HHKEHEPA;

e 3 - YPOBEHb JIOCTYIIA ONIEPATOPA,;

e 4 - ypOoBEeHBH JOCTYIIA HAOIIOHATEIS.

VYCTaHOBIEHO COOTBETCTBUE pOJIEH aBTOpU3allMM W YpOBHeW pocryna. Pomm
pa3paboT4MKa, CEPBHCHOTO WH)KECHEpa, MHXCHEpa M OIleparopa HMMEIOT COOTBETCTBYIOIIUE
ypoBau noctyna. Cynepaomunucmpamop UMEET YpPOBEHb JIOCTyNa pa3padoT4HKa.
Aomunucmpamop u ocmanvusie poau (I'ocms) UMEIOT YPOBEHB AOCTYIAa HAOIIOIATEINS.

|| [£] ¥Yposens 2 (x0/0: main / TnagHei [Topra HMIA] - O x
A mainl HaagsaHue MagHeIi
KommenTapuit
ZnemeHTsl YK 0x402/1026: BatSl/ CpegHee 3HAYEHWE HANPAXEHNA AD [3nemeHT Gopmbl][daHHE v| p 0
Ill' -
I . Tun goGaenAeMoro
1 YpOBEHb i I pynnoekI 0 Mpegok | v| u InemedT YML+ |Ea|:1'|'+ﬁa|:.'1'|' v|
ANEMEHTOR
1 -
e o | e, moen [an ][] omean
hopMbl || BeimeHi |_| OmnapounHan
3annck |CepEHCHblﬁ MHH. v| H || Bazoean || Cceinka Ha Gazoeyo
|| Nycran || SnapShat [ | noEdit
mero+ 000000 [ Texer  oooooo M () Bold omyne X0, VAR,
1 1 DX DY
| weno- 000000 [ wupma 0 | e 0 Crponn 44 000 | [ ] ropusonrans.. 0 0
H Menio BeicoTa . ————
! MKoHKa | v| m {_
X0 Y0 W H -
Pon-kaptuaia 4 op 0 700 370 |¢>omE552k|iab3[knaba_png] v| H | -
-l
Alias

B kaxmoit popme 3a1aH TOMYCTHUMBIH YPOBEHB M0 BXOIy (mpocMoTpy) — accessLevel u
N0 W3MEHEHWIO (BBIMOJIHEHWE KOMaHJA M 3amuch ycrtaBok) — WriteLevel. TIpaBa wumeror
TIOJTb30BATENH C YCTAHOBJICHHBIM YPOBHEM JIOCTYTIA U BBIIIIE.

Ecmu B ¢opme ycraHoBieH mnpusHak empty, To ¢opMa HE HMEET COOCTBEHHBIX
anemeHToB UMMU. Ilpn ee OTKpPBITMM NPOHUCXOJHUT ABTOMATHYECKUH IEPEXOJ K IEPBOMY
HEnycToMy NOTOMKY. COOTBETCTBYIOIINI ITYHKT MEHIO SABIISIETCS 2PYNNUPYIOUUM.

HmeeTcsi BO3MOXKHOCTh TOJCBETKH KHONKH MEHIO, COOTBETCTBYIOLIEH Qopme, B
3aBHCUMOCTH OT 3HAueHHUs pas3psna OutoBoro peructpa (kHomka CepBHCHBIA pexum). st
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aToro ucmonb3yrorcs nosst regNum, regBit, color. Tlpu oTcyTcTBHM 3amoNHEHUS ONIUS HE
pabortaer.

[Mpuznak noMenu ycranaBnuBaetcst 1t (OpM, COAEPIKAIIMX TPYIIIOBBIE 3JIEMEHTHI, B
KOTOPBIX TIO3MIIMOHUPOBAHUE OCYIIECTBISICTCS C TOMOINBID 3JEMEHTOB  YIIPaBJICHUS
Meta2GUIFormSelector. Tlpu ero ycraHoBKe KHONKH MEHIO 3TOH ()OPMBI U €€ IIOTOMKOB HE
BBIBOJISITCSL.

C kaxmod ¢opMol MOXKET OBITh CBSI3aH NPOTPAMMHBIM MOYJb, BBITOJHSFOIIHMA
HECTaHAapPTHBIC WM YHHUKaJIbHBIC JcicTBUs Haa Gopmoit. Ero ums B mone Module ssisiercs
UMEHEeM Java-kiiacca MpOeKTa, KOTOpbIM o0JagaeT crhenualu3upoBaHHBIM HHTEpdeiicom.
CooTBeTcTBHE 3TOMY HHTEpQEcy MpOBEpsIeTCs npu omxpuimuu popmsl (HO HE IPU UMIIOPTE
MeTalaHHbIX). OpUTrHHAIbHBIMU MOJIYJISIMH PEai30BaHbl (POpPMBI BU3yaTU3allUd TPEHAOB U
KYpHAJIOB aBapuil U COOBITHH.

[Tone backlmage comepkut ums daiina ¢ GoHOBBIM prCyHKOM (hopmbl. Daiia 10KEH
OBITH pa3MelIeH B Manke reSOUrces mpoekTa cepBepa AaHHBIX (T.€. MPEABAPUTEIILHO BKIIOUEH B
MIPOEKT TePe]l ero KOMIIISIIUEH 1 COOPKOH).

@DopMBI, B KOTOPBIX BBIBOIAUTCS COJCPKHMOE TPYIIIOBBIX PETUCTPOB B PETYISIPHOM
Buge (CYAB-T'PK-AD), umeoT cBoM yHpaBISIOUIME DIIEMEHTHI ISl TEPEXOJ0B MEXIY
YPOBHSIMU " BEIOOpA HaYaJILHOTO HOMEpa BU3YJIU3UPYEMOTO 3JeMEHTa
(Meta2GUIFormSelector). Onu 10/mKHBI UMETh TOMOIHATEIBHBIC TApaMETPhl B METAIaHHbIX:

e formLevel — wHOMep ypoBHS TIpymmoBbIX JAaHHBIX GopMbl (1-3), BbIUHCISCTCS
ABTOMATHYECKH T10 IePEBY POPM;

e elementsCount — KOIMYECTBO 3JEMEHTOB TIPYIIOBBIX JAaHHBIX (GOpMBI — AyOIUpyeT
(KOJIMYEeCTBO OTOOpa)kaeMbIX 3JIEMEHTOB 3aJaeTcs B ONHCAHUM KOHKPETHOI'O 3JIEMEHTa
yIpaBJICHUS).

Tumbl 37€MEHTOB YIpPAaBICHHUS W COOTBETCTBYIOLIME WM KJIACCHI IEPEUMCIICHBI B
Tadymue 5.

Tabnuua 5. Dnements! ynpasiaenus YMU

Tun | HassaHue BHyTpeHHee nmsa (Knacc)
0 | Hagnucb Meta2GUILabel
1 | CocToAHMe Mo rpynne pa3pagos Meta2GUIMultiBitState
2 | PerncTp - UICTOYHMK AaHHbIX Meta2GUIData
3 | YcTaBKka Meta2GUISetting
4 | NycTon
5 | KomaHga Meta2GUIButton
6 | MHauKaTop: Paspasg + KHOMKa N3MeHeHUA Meta2GUI2StateBox
7 | NnaukaTop: 2 pa3paga, 3 COCTOAHUA Meta2GUI3StateBox
8 | MnamkaTop - 2 paspaga, 3 coctoaHuA (Manblit) Meta2GUI3StateBoxSmall
9 | Pernctp coctosiHui Meta2GUIStateSet
10 | UHamnKaTOp — Bpems Meta2GUITimeSetting
11 | KHonKa: Mpamoii nepexod Ha popmy Meta2GUIFormButton
12 | Bbibop dopmbl 415 rpynnoBbiX 3/1€MEHTOB Meta2GUIFormSelector
13 | KoHTelHep — Koanekuma Meta2GUICollection
14 | KoHTeMHep - maccuB Meta2GUIArray
15 | MHanKaTop ypoBHA Meta2GUILevellndicator
16 | MyAbTUMHAMKATOP YPOBHA Meta2GUILevelMultilndicator
17 | UuaukaTop — paspag, 2 coctossHUA (Manblit) Meta2GUI2StateBoxSmall
18 | CKkpunt Meta2GUIScript
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19 | Haanucb ¢ dopmaTUPOBAHHBIM 3HaYEHUEM Meta2GUIDatalabel

20 | NapameTp HaCTPOMKM cepBepa — Lenoe Meta2 GUIESSSettingInt

21 | MapameTp HACTPOMKKN cepBepa — CTPOKaA Meta2 GUIESSSettingString

22 | NapameTp HaCTPOMKM cepBepa — NOrMYecKoe Meta2GUIESSSettingBoolean

23 | NMepemeHHasa OKpyXKeHnA Meta2GUIEnvVar

24 | Pa3pag 6UTOBOro pernctpa + KHOMKa KOMaHA, Meta2GUIBitStateCmd

25 | Hagnucb-ckpunt Meta2GUIScriptLabel

26 | KapTuHKa Meta2GUlImage

27 | KapTHKa — MHAMKATOP: pa3pAag + 2 KapTUHKK Meta2GUIlImageBit

28 | KapTuHKa-ypoBeHb (CKpunT) Meta2GUIlImageScriptLevel

29 | Pernctp gatbl-BpemeHu Meta2GUIDateTime

30 | TeKcT (perncrp-cTpoka) Meta2GUIString

31 | Pa3paa-KkomaHaa 6UTOBOro permcrpa Meta2GUIBitStateCmd

32 | UHauKaTop: Pa3pag + KHOMKa U3MeHeHUs Meta2GUIBit2Commands (6)

33 | Pernctp AaHHbIX — BbIBOA NOH6ANATHO Meta2GUITwoBytes

34 | UHauKaTop ypoBHA 4/6 Meta2GUILevelWB

35 | Pa3pag- ¢naxok (checkbox) Meta2GUIBitCheckBox
KapTuHKa-ypoBeHb (PerucTp AaHHbIX) - nepexos K

36 | popme Meta2GUIlImageDatalevel

37 | Hagnucb — MHAEKC FpynnoBOro snemeHTa Meta2GUIlIndexLabel

38 | TeKyLiee Bpema Meta2GUICurentDateTime

39 | YcTaBKa — CNUCOK «Ha3BaHWEe-3Ha4YeHue» Meta2GUIStateSelector

40 | NHgnKaTop — pesynbTaT cKpmnTa Meta2GUIBitScript

41 | bUTOBbIM PErUCTP — CMIUCOK YCTAHOB/IEHHbIX Pa3pPAL0B Meta2GUIBitsList

42 | KapTUHKa-6MT-2 KoMaHabl Meta2 GUlImageBitCmd

43 | Paspag+2 KomaHabl+MacKa Meta2GUIBitStateCmdEnb

44 | TalAmep-uUHTEpBan Meta2GUITimelnterval

MHorue >31eMeHTHl YNpaBlIEHUs HMEIOT OJWHaKoBble mnapamerpbl. Hanbonee wacto
UCTIOJIb3yeMble IPUBEICHBI B TabmuIIe 6.

Tabmuma 6. [Tonst onrcanusi CBOMCTB 2IEMEHTOB YITPABICHUS

1 | regNum Uenoe Homep perucrpa
2 | bitNum Lenoe Homep 6uTa
3 | shortName Ctpoka | KopoTkoe nms
4 | type Uenoe Twun anemeHTa ynpasneHunsa
5 | title CTpoka Haanucb
6 | comment Crtpoka KommeHTapuii
6| X Lenoe KoopauHata Hagnucu
71Y Uenoe KoopaunHata Hagnucu
8| W Llenoe Pasmep Hagnucu (LWnpuHa)
9| W2 Lenoe LLnprHa camoro anemeHTa (Mo YyMONYAHMIO — Pa3/IMYHOE A5 TUMOB)
10 | H Lenoe O6wan BbICOTA 3/1eMEHTA M HagNUCK
11 | stringSize Lenoe Konnyectso cMMBO/I0B B CTPOKE MHOFOCTPOYHOM Haanucu
12 | power Uenoe MacwTab popmaTMpoBaHHOIO BbIBOAA LLEeN0ro
13 | color LUpeT ABHO YCTAHOB/IEHHbIN LBET POHA 3N1EMEHTA
14 | commonColor Bbibop dnemeHT -BblbpaH obwmit LBeT 3nemeHTOB Ana YMMU
15 | backColor Bbibop dnemeHT - BblIbpaH uBeT poHa ana YMMU
16 | onCenter Bbibop DN1eMeHT — BblpaBHMBaHME NO LEHTPY
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17 | bold Bbibop DNEeMEHT — XKUPHbIN WpPUPT

18 | labelColor LseT Haanucb — yCTaHOB/IEHHbIM SIBHbIN LBET

19 | labelCommonColor | Bbibop Haanuch - Bbib6paH obwwmin uBeT Hagnucen ana YMU

20 | labelBold Bbibop Haanuce — upHbiit wpndT

21 | labelOnCenter Bbibop Haanuck — BbipaBHUBaHME MO LEHTPY

22 | labelOnRight Bbibop Haanuce — BbipaBHWBAHME MO NPABOMY Kpato

23 | labelBackColor Bbibop Haanuch - Bbi6paH uBeT $poHa gns HMU

24 | noEditThere Bbibop 3anpeT M3MeHeHus B TekyLlel popme (ycTaBKa)

25 | colorYes Lser LiBeT norMyeckoro MHAMKaTopa Ana true

26 | colorNo LUset LiBeT normyeckoro nHaMkatopa gns false

27 | font Lenoe Pasmep wpuoTa

28 | count Lenoe CYyeTumK rpynnoBbIX 3/1eMEeHTOB NepBOro ypoBHA
Lar gna rpynnosbix 3n1emeHToB (>0 — no BepTuKanu, <0 — no

29 | step Lenoe ropusoHTanu)

30 | level Uenoe HOMEpP YPOBHSA rPynnoBbIX 3/1IEMEHTOB 415 OTKPbIBaeMoin Gpopmbl
Nma dopmbl gas nepexoda no kamky (11- GUIFormButton), no
nepexoay Ha c/iefl. ypoBeHb AAs rpynnosbix anemeHTos (12 -

31 | click Ctpoka | GUIFormSelector)

32 | groupNum Lenoe Homep rpynnbl Ana HeperynspHbIX rpynmnoBbIX 3/1eMEHTOB
Basa A0NONHUTENbHOM FpyNMbl PErUCTPOB AN MYAbTUNMHANKATOPA
(Tun 16), Homep 2-ro 6UTOBOroO perncrTpa A1 COCTOSHWUA Mo rpynne

33 | regNum?2 Lenoe pa3pagos (tun 1)

Basa A0NONHUTENBHOM FpyNMbl PErUCTPOB AN MYAbTUNMHANKATOPA
(Tun 16 - GUILevelMultilndicator), Homep 3-ro 6uToBOro perncrpa ans

34 | regNum3 Lenoe COCTOAHUSA No rpynne paspagos (tun 1)

MacKa 3-ro 6UToBoro perucTpa gnsa COCTOAHUA No rpynne paspaaos

35 | bitMask Macka (tTwn 1)

|£] Yposens 2 0x446/1034: / [3nement dopmel][Paspag+kronkal — O X
- HaagaHue 55 | ] War5/25

|| Bce
KommeHTapuit (] oncroven ®@©
x ¥y W H  Font Bcrpoke 3nement [] e [] ®on Hapnwee e [ — [] oo @
595 |280 | 1|0 20 [0 p 0 b (] Bold (] obumi 22?000 . (] Bold (] noEdit (] OBuwii
Q6o pyg/Unit [/ Pernctp | hex Eur Llget"1" Liget"0" w2 KHonka (size) Ly e ’
BARS 4] 004 o | [mooo0 B oo [ Jf20 ] o ) s ) Orobpaxars cpazy
|| Bropo# Unit CobkiTne 0 0 || Per.gaHHbx

3anpeweHuA
peakumna | TeHepauna

Oco0eHHOCTH HEKOTOPBIX apaMeTPOB.

power - macmitad BeIBOAA (IyOIUPYyeT JaHHBIE PETUCTPa HCTOYHUKA U YCTABKH);

e color - uBer namnucu B popmatre FFRRGGBB, R,G,B — 16-uudpsl KOMIOHEHTHI I[BeTa

0..F;

e colorYes - et ¢uaxka s true;

e colorNo - uBer ¢uaxka ams false;

e SiZe - KOJMYECTBO CUMBOJIOB B CTPOKE MPU MHOTOCTpo4HO# HaamucH (0 - ogHOCTpOUHAs),

U1t GUI2StateBox (Tvn 2) — pa3mep nHAMKATOPA;

e count:int - CYeTYHK IPyNIOBBIX 3JIEMEHTOB IIEPBOTO YPOBHSI;

e step:int=0 - mar I rPyNMoOBBIX JIeMEeHTOB (>0 — 1o BepTukanu, <0 — o ropu30HTANN);
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level — HOMep ypOBHS TpPYIIOBBIX JIEMEHTOB /ISl OTKPBIBaeMOW (HOpMBI IS
Meta2GUIFormSelector;

click — ums otkpeiBaemoii popmel mast Meta2GUIFormButton, Meta2 GUIFormSelector;

groupNum — HOoMep 31emeHTa B rpymie neporo ypoBHs (AKB) mns pa3psiioB OUTOBBIX
PETUCTPOB, €CIIM Pa3HbIE pa3psibl OJHOTO PErHCTPa MCIONB3YIOTCS JUIsl COOBITUN pa3HbIX
anemeHToB (Hampumep, 370[15]-aBapust AKB1, 371[2]-aBapuss AKB2, umu 370[5],370[7]
(Bapualiu pa3psi0B B 3aBUCUMOCTH OT HOMEpa AJIEMEHTa MePBOro YPOBHSI).

® IPHOPUTETHI IBETOB (DOHA SJICMEHTOB U X HAIIHCEH:
o obmwmii nBeT dona s YMU,
o obmwuii nBeT A1 daeMenToB YMU;
O SIBHO 3aJlaHHBIN IIBET, KOJ IIBeTa HE paBeH 0.

3ameuanue: 11BeT TekcTa JuIsd OOJBIINHCTBA JIEMEHTOB OJMHAKOBBII U 3aJa€TCs B LIETIOM UIs
BapuanTa pazmetkn UYMU. Jlns 3meMeHTOB, COCTOSIIUX TOIBKO M3 HAANUCH, TapaMeTpHhI I[BeTa
arieMeHTa (SIBHBIM, OOIIWHM, (OH) OTHOCATCS K TEeKCTy, a He K (oHy. OOmUN HBET KHOIMOK
COOTBETCTBYET LIBETY KHOIIOK MEHIO B HEAKTUBHOM (HE Ha)KaTOM) COCTOSIHUU.

BonpmmucTBO 351eMenToB UMM nmerot ctpoky Haanucu, pu W=0 oHa OTCyTCTBYET.

JUis  omucaHMs CCBUIOK Ha PErucTpbl 00OpYyIOBAaHUS  MCIOJB3YyeTCs  Kiacc
Meta2RegLink, conmepxammii wums 00OpyJOBaHHS, HOMEpP pETUCTpa W HMHIMKATOP
(GopmupoBaHus HOMepa Joruueckoro ycrpoiictea (Unit) mis perucrpa - ownUnit. Eciu on
B3BEJICH, TO HOMEp HEMoCpeACTBeHHO 3amaercs mosiem unitldx. IIpu cOpomennom ownUnit
HOMEp BbIOMPAETCs U3 CTEKa MHJEKCOB Ui YPOBHS, COOTBETCTBYIOIIETO YPOBHIO (POPMEI (T.€.
OIpeIeIIsIeTCs] BHIOOPOM, MTPOU3BEICHHBIM B POUTENbCKOM hopme UMMN).

BoNBIIMHCTBO 37€MEHTOB YNpaBJICHUS, CBSI3aHHBIX C PETUCTPaMM, HACIEAYIOTCS OT
kinaccoB MmerananHeix Meta2GUIReg u Meta2 GUIReg\W2

[Tpuznak intValue ycranaBnuBaet ¢popMaTUpOBaHUE 3HAUYEHHUS MPU BBIBOJE KaK LIEJIOrO
yrcna. [Ipusnak byteSize mcnonb3yercss B OCOOBIX CilydasiX, KOTJa pa3MEepHOCTh JaHHBIX
pErucTpa CoCTaBIsAET OJIUH OANT.

B Ttabnume 7 mepedyucieHbl JIOMOJHUTEIBHBIC IapaMeTphl 3JIEMEHTOB YIIPABIICHUS
(6azoBbIii HabOP: xenThiid - Meta2GUIReg, 3enensrii - Meta2GUIRegW2)

Tabnuna 7. Dnementsl ynpasiuenus YMU

HasBaHue MapameTpel

1 | Hagnucob

2 | CocToAHMe No rpynne pa3pasos bitNum,colorYes,colorNo

3 | Perncrp - UCTOYHUK AaHHbIX

4 | YcTaBKa Meta2GUISetting

5 | KomaHga cmdCode

6 | LlBeToBOW MHAMKATOP - 2 COCTOAHUSA bitNum,colorYes,colorNo

7 | LiBeToBOM MHAMKATOP - 3 COCTOAHMUA bitNum,colorYes,colorNo

8 | LiBeToBOW MHAMKATOP - 3 cocTosHMA (Manbiin) | bitNum,colorYes,colorNo

9 | PerucTp coctonaHui
10 | UHamMKaTOp — Bpemsa
11 | NMpsamon nepexoq Ha dopmy formName
12 | Bbibop popmbl g5t rpynnoBbIX 3/1€MEHTOB formName,formLevel
13 | UHAMKaTOp YPOBHA maxFail,maxWarn,minFail,minWarn

maxFail,maxWarn,minFail,minWarn,

14 | MynbTUMHAMKATOP YPOBHA regNum2,regNum3
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15 | LiBeToBOI MHAMKATOP - 2 cocToAHMA (Manbii) | bitNum,colorYes,colorNo

16 | Hagnuce ¢ opmaTMpoBaHHbIM 3HAYEHMEM colorYes,colorNo
17 | NapameTp HaCTPOMKKM cepBepa — Lesoe fieldname,editDisable,colorYes,colorNo
18 | MNapameTp HaCTPOMKKU cepBeEpPa — CTPOKaA fieldname,editDisable,colorYes,colorNo

19 | MNapameTp HacTPOMKKU cepBepa — nornyeckoe | fieldname,editDisable,colorYes,colorNo

NuaukaTopel U MYJIBTHHHIUKATOPBl YPOBHS HMMEIOT IOIOJIHUTEIbHBIE PETUCTPOBBIC
ccputkn Meta2Reglink Ha ycTaBKM — YPOBHU M JIOTIOJTHUTEIbHBIC HCTOYHUKH JTAHHBIX.

Jns  oroOpakeHHs TpPYIIOBBIX JJIEMEHTOB W TIPYHNOUPOBKH  (YHKIIMOHAIHHO
OJIHOPOJIHBIX MCHOJIb3YIOTCS KJlacchl onucanus anemenToB UMU - kosekuust u maccuB. Camu
OHM HE MOPOXKJIAT 3EeMEHThl yrpaBieHus UMMU, HO omnpenensroT mpoueccsl I'eHepaluuu
PETYJISIPHBIX 3JIEMEHTOB BJIOKEHHBIX OIMUCAHUM.

Kiacc Meta2 GUIArray onuchIBaeT MOPOXKACHUE B IIUKJIE AJIEMEHTA yIpaBlieHus elem B
KOJIMYECTBE SiZz€ M CO CMeleHneM dXy OTHOCUTENIbHO OMHCaHus dJeMeHTa elem. 3HaueHme
dxy<O COOTBETCTBYET CMEIIECHHIO IO OCH X C mpupameHueM —dxy, 3Hadenue dxy>0 - 0
COOTBETCTBYET CMEIICHHUIO 110 OCH Y ¢ mpupamieHueM dxy.

Knacc Meta2GUICollection omuchiBaeT MNOPOXKICHUE 3JCMEHTOB  YIPABJICHHS
KOJUTEKIMHU. VICTosb3yeTcst IUisl TPYNIUPOBKH 3JIEMEHTOB B MaCCHUBaX.

3.6. MeTtagaHHble onucaHua UYMW, XML-copmaTt

Qaiinel  MeTagaHHBIX omucaHus obopynoBanuss u UMM mnpencraBnsoT coboi
TEeKCTOBbIC (aitibl ¢ cepuanmsanuern B XML-popmare IpeBOBHIHOW CTPYKTYphI MeTa-
00bekTOB. OHU XpaHATCS Ha CepBEpe AAaHHBIX Kak Bce mpouue (aiibl-apredakTsl, Mpu
penaktupoBannu  cpencrBamu  [IK-mpunoxkenuss nepe3anuceiBalOTCA.  Bo3mokHa — HMX
BBITPY3Ka/3arpy3ka U CTOpOHHEE PyYHOE PelakKTUPOBAHHE.

kGUIView shortName="BARS" title="CYAE 3.0 UMM" comment="Desktop mma C¥AE 3.0" xmlType="2" menuButtonof

<forms>
<list>
<GUIForm shortName="main" title="T'mapusdi" comment="" level="0" parentName="" moduleNams="" smpty
<controls shortNams="" title="" comment="" type="13" x="0" y="0" dx="0" h="0" color="0" commoq
<list>
“<GUILabel shortName="" title="AKE 1" comment="" typs="0" x="325" y="125" dx="75" h="0" col
“<GUILabel shortName="" title="BepcHa OporpaMem" comment="" typse="0" x="65" y="150" dx="265
“<GUIString shortNams="" title="Bepcma nporparmm” comment="" type="2" x="330" y="155" dx="{(
“reglum sguipName="BARS" regNum="2" ownUnit="true" unitIdxz="0"/>
</GUIString>
“<GUIData shortNams="BatU" title="Hanpswenme AKE" comment="" typs="2" x="60" y="480" dx="27
“<reglum eguipName="BARS" regNum="1036" ownUnit="true" unitIdz="0"/>
</GUIData>
<GUIData shortNamse="BatRI" title="CpegHerBaJpaTHYHOE SHadYeHMe TokKa AB" comment="" type="2"
<regNum equipName="BARS" regNum="1024" ownUnit="true" unitIdx="0"/>
</GUIData>
<GUIData shortName="BatSI" title="CpejHeBHIpDHMIEeHHOE BHadYeHMe Toka AB" comment="" type="2'
<regNum equipName="BARS" regNum="1025" ownUnit="true" unitIdx="0"/>
</GUIData>
<GUIData shortNams="BatSI" title="CpegHee SHaYeHMe HaNpameHMa A3" comment="" typs="2" x="f§
<regNum squipName="BARS" regNum="1026" ownUnit="true" unitIdz="0"/>
</GUIData>
“<GUIData shortNams="MinU" title="MMHMMATBEHOES SHAYESHME HANPMEeHMA AD" commsnt="" typs="2"
“reglum eguipName="BARS" regNum="1027" ownUnit="true" unitIdz="0"/>
</GUIData>
“<GFUIData shortNams="MaxU" title="MakcHManbHoe SHadeHMe HanpsweHMa A3" commsnt="" typs="2"
“<reglum eguipName="BARS" regNum="1028" ownUnit="true" unitIdz="0"/>
</GUIDataZ>
<3UIData shortName="Mid3" title="Cpegsee SHaueHMe TeMnepaTypH A3" comment="" type="2" x="§
<reglum egquipName="BARS" regNum="1029" ownUnit="true" unitIdxz="0"/>
</GUIData>
<GUIData shortName="MinG" title="MMHMMaIBEHOE BSHAUYEeHMEe TeMIepATypH A3" comment="" type="2"
Lraainm eminName="BARS" reaNnm="1030" awnlinit="+yrna" pnitTdy=nin/s
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4. Omynsmopsbl o6opydoeaHus

Owmynstopet CYAB (ESS2BARSEmulator) u IIT (ACDCEmulator) paspabotan mon
TEKYIIYIO PACKJIaIKy PETHCTPOB.

B sMmynsaTOop «3ammThDy MapaMmeTpbl YCTAaBOK M ONPEACNCHBl O0BEKTH ¢ (DYHKIHSIMU
KOMIIapaTOpOB.

B smynsarope CYAB onpenenen maccuB jyuist modst peructpoB Modbus. Bee pe3ynbratsr
mpolecca SMYJSIIMKM 3alMCBhIBAIOTCA Tyla IO COOTBETCTBYIOLIUM ajapecaM. Mozenupyrorcs
CJIEIYIOINE IPOLECCHI:

® IMKJI YBEJIWYCHHUS/YMEHBUICHUS 3HAUEHUI HanpshDKeHUs U Temnepatypbl kaxaoi BAK co
CIIy4allHOHM COCTaBIIAIOLICH;

e ompejelieHue MAaKCUMATbHBIX/MUHIMAITLHBIX/CPETHUX 3HAYCHUN PETUCTPOB HAPSHKEHUS
temriepatypbl 1 kaxaoro bOM u BYC B nienowm;

e omnpezeneHue B JMHeWke  HomepoB BAK ¢ 3KkcTpeManbHBIM - 3HAYEHHEM
HaIpsOKCHUS/TEMIIEPaTyphI,

® YCTaHOBKA pa3psjoB aBapuil/mipenynpexacHuii B OWUTOBBIX peructpax Modbus 1o
pe3yabTaTaM cpabaThIBaHUsI KOMIIAPATOPOB;

® TICPUOJIUYCCKAs YCTAHOBKA CIy4alHBIX paspsyioB permcrpa OmuHkepoB (0x446) —
AMYJISLUS IPEPhIBAHUN (1711 TECTUPOBAHMUS);

® YCTAaHOBKA pETHCTpa TEKYIICH OaThl/BPEMEHH M H3MEHEHHE COJIEPKHUMOTO PErucTpoB
CTPOKHU — BEPCUU MPOTpaMMBbI (17151 TECTUPOBAHMUS).

5. Modyneb ynpaeneHusi

Monyne ymnpaBnenuss (MY) — mnporpaMMHas KOMIIOHEHTa BEpPXHEr0 YpPOBHS,
peaym3yromasi OCHOBHbBIE pekuMbl padoTel CHDD, BcrmomorarenbHbIE PeKUMBI (YIIpaBlIeHUE
00opysoBaHNEM, HACTPOIKA) U AITOPUTMBI ONTUMH3AUHN padoThl 060pynoBanus. MY rioy0oko
WHTETPUPOBAH B CEpPBEpP AAHHBIX, UMEET NPSIMOM JOCTYyl KO BCEM €ro METaJaHHbIM U
KOMIIOHEHTaM. JTO HEOOXOJMMO [UIsl TONYUYEHHUs JaHHBIX O TeKyIlleld KOHPHUTypaluu H
oOpareHust K 000py/I0BaHUIO CPEICTBAMH CEpBeEpa JaHHBIX. MY Takke SIBIISIETCS BHYTPEHHUM
cepBepoM mpoTokoia Modbus, 4To O3BOJIIET OMUCHIBATH €ro UHTep(delic Kak BCe ocTaabHOE
000py/I0BaHUE C UCTIOJIH30BAaHUEM METAJaHHbIX.

I[J'ISI peaiM3aliluin KOMIIOHCHT TaKOIo BHJAa HMCCTCSA HpOFpaMMHLIP’I I/IHTep(l)eﬁc u
0a30BEII KJIIaCC.YHHKAJILHOI'0 MOAYyJId.

6. ®opmambl onucaHus, XpaHeHUs1 U an2opummbl cbema cobbimul u
MomoKoebIX OaHHbIX

TepmuHonorua pasgena:

e Ilepnonnyeckne onmepannu — JIEHCTBUSA, BBINOJIHsAEMBIE cepBepoM naHHbIX [IMY CHOO
JUI OTCIE)XHUBAaHUS COOBITUH, CheMa, COXpPaHEHUS W IepeJayd IMOTOKOBBIX JIaHHBIX,
MPOBEPKHU COCTOSHUS KOMMYHHUKAIMK U T.11. Kaxkas onepanusi iMeeT CBOM 3a/1aBa€MbIi B
HACTPOMKax IEPUO/.

e CoObiTHEe — H3MEHEHHE COCTOSHHUSA OOOpYIOBaHMS, COCTOSHHsS CEpBepa JaHHBIX,
BBITIOJIHEHHE OIepaluil 00CIy)KHBAIOUIMM TEPCOHANIOM C aJMHHUCTPAaTOpaMH cepBepa
naHHbIX. DUKCUPYIOTCS B KypHAJIax aBapuil/COOBITUI W/WIIK B BUJIE YBEJJOMJICHUH.

o IlpepbiBanusl — YCTaHOBKAa COUHWYHBIX 3HAUYECHUH B pa3psaax-3alieskax OWTOBBIX
PETUCTPOB MPEPBIBAHUH, ISl KOTOPHIX CEpBEP MAaHHBIX peaTU3yeT MPHOPUTETHBIN ONpocC,
oOHapy>keHHH, cOpoc 1 popMupoBaHUE COOBITHH.
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e [loroxoBbie nannbie (IIJ) - comepkuMoe PErucTpOB — MCTOYHHMKOB JAHHBIX, CIHUCOK
PETUCTPOB COAEPKUTCAS B MeTanaHHbIX. [lepuonbl 3agatorcs B HacTpoitkax CMY CHO.
IToTokoBBIE NaHHBIX cOXpaHstoTesa B b/l B Buae apxuBupoBaHHBIX 3anuceil. Buasl I1/1:

O aKTyallbHbIe - COXPAHSIOTCS C IEPUOJANYHOCTBIO Iopsaaka 10 cek;
O (OHOBBIE - COXPAHAIOTCS C IEPUOJIUYHOCTBIO MOpAAKa | MUH;
O CYTOYHBIE - COXPaHSIOTCA C IEPUOAUYHOCTHIO 1 CYTKH.

e MrHoBeHHbIii CHUMOK (Snapshot) — moaAMHOXECTBO IMOTOKOBBIX JaHHBIX, KOTOPOE
coxpansierca u ooHosisiercs [IMY CHDD3, mnepemaercss B MHTETpaTOp M UCHOIB3YETCS IS
MOHHUTOPHUHTA COCTOSHUS 000PYAOBaHUS CTOPOHHUMH KIIMCHTaMH.

5.1. nepMOLI,I/I‘-IeCKI/Ie onepaunu, CcobbITUSA N NOTOKOBbLIE AAHHbIE

[lepBas yacTp onepanuii CBs3aHa ¢ MEPUOJUIECKIM OIPOCOM PETrUCTPOB 000pYA0BaHUS
i cbema I[1J[ 1 MrHOBEHHOTO CHMMKA, TIOJIYYEHHUsI COOBITHI 00 aBapHsX/MpeayNpeKICHUsX,
BaXXHBIX COOBITHSX (MpepbiBaHusIX). B MeTanaHHbIX onucaHus 000pyA0BaHUS UMEIOTCS MO U
IPU3HAKU, ONPEIEISIIOIINE PErucTpbl W paspsabl, HCIOJIb3yeMble B 3TUX Lensax. llpu
pa3BepThIBAHUN KOH(UTYpALMK IPOU3BOAUTCS MPOCMOTP JIepeBa METAIaHHBIX U COCTaBJICHHE
CIIMCKOB PErucTpoB il NEPUOAMYECKON MpoBEepKU. Buapl onepauuu v MeTajaHHblE s
COCTaBJICHUS CITUCKOB:

¢ CbCM H COXPAHCHUC AKTYAJIbHBIX H[[ — B MCTAaAdHHBIX PErUCTPOB-UCTOYHUKOB
YCTAaHABJIMBACTCS COOTBGTCTBYI-OH_II/Iﬁ THUII HI[,

® CbCM HU COXPAHCHHC (I)OHOBLIX HI[ — B MCTaJJaHHbBIX PCTUCTPOB-UCTOYHHKOB
YCTAHABJIMBACTCS COOTBGTCTBYI-OH_II/Iﬁ THUII HI[,

¢ CbCM U COXpPAaHCHUC CYTOUYHBIX H[[ — B MCTaJaHHBLIX PETUCTPOB-UCTOYHUKOB
YCTAHABJIMBACTCS COOTBGTCTBYI-OH_II/Iﬁ THUII HI[,

® CbCM AAHHBIX MIHOBCHHOI'O CHHUMKA — B MCTAJldHHBLIX PErucrpa MMCECTCA IMPHU3HAK
COXpaHCHMA B MTHOBCHHOM CHUMKC,

e (ukcanus aBapui/IPEAYNPEKIECHUN W IUCKPETHBIX COOBITUH — B METaJaHHBIX
OMTOBBIX PETUCTPOB U MX Pa3psAI0B YCTAaHABIUBAIOTCS COOTBETCTBYIOIINE THUIIBI,

e (Qukcanus aBapuil MO TMPEBHIIICHUIO YCTAaBOK — OMPEEISAETCS TUIIOM aBapuH,
YCTAaHOBJICHHOM Juisi peructpa ycrtaBku. CoObITHE aBapuu OMPENESeTCs Kak
MPEBBIIICHUE CUYUTAHHOI'O 3HAUYECHUSI CBS3aHHOT'O C YCTAaBKOW PErucTpa JaHHBIX;

e (ukcanys BaXHbIX COOBITHH (IpepbIBaHUN) — YCTAaHABIUBAETCS COOTBETCTBYIOLIHMA
TUN JUIsi OMTOBOrO pErHCTpa, BCE OINpEAEICHHbIE B HEM pa3pslbl SBISIOTCS
HMCTOYHUKAMU IIPEPhIBAHUM.

Bropas yacTe onepanuii cBsi3aHa ¢ IPOBEPKOM COCTOSHUSI KOMMYHUKALIUN U Iepeaden
NAHHEBIX.

® OIpPOC KaTajora — MCTOYHUKA apTe(aKToB;
e riepefayva HakoImUieHHbIX 3anucei [1/] B unterparop;
® IIPOBEPKA COCTOSIHHS COCIMHEHUS ¢ UHTerpatopoMm u keepAlive;

® [ICPUOANYCCKHUEC OIICpallu AJid CEPBEPA JaHHBIX HHTErpaTopa.

5.2. AJ'IFOpI/ITMbI CbeMa NOTOKOBbIX AAHHbIX U I'IpeprBaHI/Iﬁ

[IMY CHD23 obecnieunBaet onpoc 000py10BaHUs AJIsl OJTYUEHUS JaHHBIX TPEX BUJIOB:
e BaxHbIX COOBITHI 000pyn0BaHus (TIpepbIBaHUN);
¢ AKTyalbHBIX IOTOKOBBIX JIaHHBIX;

o (DOHOBBIX NOTOKOBBIX JAHHBIX.
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IIpy ananm3e W3MEHEHUS COCTOSHMS DPETUCTPOB AKTYaJbHBIX ITOTOKOBBIX JIaHHBIX
(UKCUPYIOTCS JAUCKPETHBIE COOBITUS U aBapuu (M3MEHEHHE Pa3psoB OUTOBBIX PErHCTPOB H
BBIXOJl 3HAYEHMH PErUCTPOB JAHHBIX 3a YPOBHU YCTAaBOK), HAa OCHOBAHHUU KOTOPBIX
N00aBIISIOTCS 3aIIMCH B COOTBETCTBYIOLIHE KYPHAJIBI.

B IIMY CHD3D peanu3zoBaH MOPUOPUTETHBIM OMPOC COCTOSHUSI U CHEM JIAHHBIX
000py1I0BaHUS C OTHOCUTEIIbHBIMU IMPUOPUTETAMH. 3aMPOCHl HA YTEHUE JAHHBIX pa3MeNIatoTCs
B OUEpEJIX, COOTBETCTBYIOLIUX YETHIPEM IIPHUOPUTETAM.

I[IMY CH33 npou3BOAUT ONpPOC PErMCTPOB — HCTOYHUKOB JIAHHBIX U OMTOBBIX PErHMCTPOB
000pyIOBaHUS YIS CIICAYIONINX TUIIOB JaHHBIX:

e npepbiBaHus (BaXKHbBIE COOBITHS) — pa3psi/ibl pETUCTPOB MpepbiBaHuil (npuopumem 0);
® aKTyaJbHbIC TOTOKOBBIC TaHHbIC (npuopumem 1);

e MIHOBEHHBIC CHUMKH (npuopumem 1);

¢ (HOHOBBIC MMOTOKOBBIC AaHHbIC (npuopumem 3);

® CyTOYHbIC IOTOKOBBIC AaHHbIC (npuopumem 3);

® JaHHBIE PETUCTPOB, oToOpakaemMbix B UMU (mpu Beinmonnenun ¢ynkuuit APl kineHToB,
npuopumem 2);

® 3aMuCh PErUCTPOB 000pyaoBaHus (TipH BbimoaHeHuu Gyukuuit AP, npuopumem 3);
® JIMCKpPETHBIC COOBITUS (pa3psabl ONTOBBIX PETUCTPOB, npuopumem 3);

e aBapuu (M3MCHECHHUE Pa3psI0B OMTOBBIX PETHCTPOB M BBIXOJ] 3HAYCHUN PETUCTPOB JAHHBIX
3a YPOBHHU YCTaBOK, (npuopumem 3);

Hcnonb3yeTcss NMPUOPUTETHBIN OIIPOC C OTHOCUTENBHBIMYA IIPHUOPUTETAMH — 3aIIPOCHI Ha
YTCHUE MIOTOKOBBIX JaHHBIX Pa3MEIIAKTCA B TPEX 0YEPEAX, COOTBETCTBYIOIIUX IPUOPUTETAM:

e 3ampochl pa3HBIX NPUOPUTETOB HE MPEPHIBAIOT JPYr Jpyra, OOCIyKUBaHHE
CJIETYIOIIET0 HAYMHAETCS MOCIe 3aBEPILeHUs] 00CTYKHUBAHUS TEKYIIETo;

e 3ampoc Ha TMOJIyY€HHE BaXXHBIX COOBITUH OT YCTPOWMCTBA BBHIMIOJIHSAETCS OJHUM
UKIIOM uTeHHs peructpoB ModBus;

e 3ampochl Ha YTEHHE AaKTYalbHbIX M ()OHOBBIX MOTOKOBBIX JIAaHHBIX pa3OMBarOTCsS Ha
3arpochl YTEHMsI TPYNIl PETUCTPOB OrpaHWdYeHHOro pasmepa (80 peructpos, 256
0aiT);

e [lukJ1 YTEHUS aKTyaJbHBIX WM (POHOBBIX MOTOKOBBIX JAHHBIX 33J1€P)KUBACTCS 10
OKOHYaHUS YTEHMs JAHHBIX MPEeAbIIYLIEro HUKJIA.

Taxum 06pa30M, yCTaHOBJ'IeHHI)II\/JI HHTCPBAJI YTCHHA aAKTYaJIbHBIX W ITOTOKOBBIX JAHHBIX
ABJIACTCA pCKOMCHAYCMBIM, HO HE 00s13aTEeNbHBIM.

3ameuanue: TIMY CHDOD He mnpou3BoguT cOOp JaHHBIX B PEKUME PEAIbHOIO BPEMEHHU.
CocTOosiHMSI PErHCTPOB B TOTOKOBBIX JAHHBIX W MIHOBEHHBIX CHUMKaxX OIpPEIeNsoTCs
BPEMEHEM OIPOca, KOTOPOE MOXKET BapbUPOBATHCA 110 BCEMY HHTEPBAITy LIUKJIA OIIPOCa.

3ameuanue: ckopocTh nepenayu, yctanopineHHas ans RS-485 — 115200 6ut/c, COOTBETCTBYET
MpeaebHON CKOPOCTH Tiepenaun moToka JaHHbix 10K6/c, a ¢ yuyeTom HakIaaHBIX Pacxo0B
npoTtokosia Modbus MokeT ObITh CyIIeCTBEHHO HIbKe. OnpenensomuM GakTopaMu SBISIOTCS:

e KomuuecTBo U criocod TpynmnupoBaHusa pErucTpoB, C KOTOPLIX CHUMAKOTCA (I)OHOBBIC
IIOTOKOBBIC JAHHBIC,

e KonuuecTBO eAMHUI] 000pyn0BaHMsl, CKOHPUpYypHupoBaHHbIX B [IMY CHI3;

e 3arpy3ka mporeccopa TOTOKOM Tepeaadn/mpruemMa (WM UCTIOTHSIOIIETO ero spa),
HC OKa3bIBarouiad BIIMAHUA Ha MTPOU3BOAUTCIBHOCTH ApPYyrux MnporpaMMHBIX
KOMIOHEHT. DaKkTop 3arpy3Kd OKa3bIBaeTCS CYIIECTBEHHBIM BBHJY TOTO, YTO
npuem/ Tiepenad moroka OadTtoB B RS-485 peanmsyercs npaitBepoM B pexuMe
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MPOTPaMMHOTO TIpephIBaHuUs (B OTIAUMYHE OT OJ09HOM nepeaaun B IP-ipotokosne umun
USB).

[IMY CHD2D xpaHuT NOTOKOBbIe JaHHbie B b/ B TeueHHWE YCTaHOBJIEHHOIO B
HACTpoiiKax mepuonaa. Takxke MOXKET ObITh YCTAaHOBJICHA OMITUS 00s3aTeIbHON Mepeladl X B
WHTErpaTop, IpU €€ YCTAHOBKE NEPHOJI XPAHEHU S MPOJIEBAETCS 10 MOMEHTA UX OTIIPaBKH.

5.3. MNpepbiBaHna (BaxkHble cobbiTua ob6opynoBaHns)

B o06opymoBaHuu MOTyT OBITh pealM30BaHbl OWTOBBIC PETHCTPHI BAKHBIX COOBITHIA
o0opynoBanusi (perucTpbl NpepbIBaAHMIi), pa3psabl KOTOPBIX SBISIOTCS WHAMKATOPAMH
coOBITHH (AYOIMPYIOTCS pa3psiaMH B IPYTUX peructpax odopymoBanus). CBOHCTBA:

® SBISIIOTCS 3alIEIKAMH: B3BOASATCS IIPH TOSBICHUH COOBITHS, COPACBIBAIOTCS npu
3anucu I B COOTBETCTBYIOLIMI pa3psi peructpa oT Master. 3ameuanue: TeM caMbIM
UCKJIIOYaeTCcs TOTeps COOBITHS IMpH TOTepe OTBETHOTro Kaapa Modbus. Paspsin
cOpacbiBaercsi, korga ero ooHapyxut [10 Ha npukiagHom ypoBHe. OfHAKO 3TO
MOKCT MNPHUBCCTU K IMOTCPC OAHOTUIIHBIX COOBITHH Inpru HX MOCICAOBATCIILHOM
HOSIBJICHUH C MaJIbIM HHTEPBAJIOM;

e yOnmuMpyHOT pa3psabl aBapuil M JAUCKPETHBIX COOBITUH B OOBIYHBIX OHUTOBBIX
peructpax (B METaJaHHBIX UMEIOTCS CCHUIKH HA HUX);

e BaXKHbIE COOBITUS B 3aBUCHMOCTH OT HMX THUINA CO3JAIOT 3allUCH B >KypHajax
JUCKPETHBIX COOBITUN MJTU aBapHi;

5.4. (DOpMaTbI XpaHeHud, anropmutmMbl CXKatmna U nepegadn noToKOBbIX AaHHbIX

[TorokoBbie manubie (I1J]) CHUMArOTCS, YNAKOBBIBAIOTCS M XPAHATCS CICAYIOIIMM
o0OpazoM:

e ogHomomeHTHO cHsTble 1] [T/ xpaHsTcs B Bume oqHOW 3amucu B (opMaTe TEKCTOBOM
ctpoku (ArchStreamDataSet);

e KaXAbli peructp 3anuMaeT 1 nmm 2 16-pa3paaHbix ciosa B (2-4 GaiiTa) B 3aBUCUMOCTH OT
¢unanbnoco Gopmara ¢ y4eTOM MAaCIITAOMPOBAHHWS 3HA4YCHHS (YMHOXXEHHS Ha
KOA(QUIMEHT WK oKa3aTenb crerenn 10 — power).

e B KOHpUrypauuu oOOpylOBaHMS HAa OCHOBE CKAaHHUPOBAHMS METAa/JaHHBIX OIpPEIEISIOTCS
napaMeTpbl CMEIIEHUs U BCEX COXPAaHSEMBIX PETUCTPOB: Ul KaKJIOTO JIOTHUYECKOTO
YCTPOMCTBA KaXAOT0 BHIa 000pYAOBaHUs co3uaeTcs onucatenb StreamRegisterGroup, ou
COJICPXKHT OIHUCATe b KaXI0ro coxpaHsemoro perucrtpa StreamRegisterData (cchuika Ha
omucatens peructpa Meta2Register, cmerieHue (Uit TPYIIIOBBIX) U CMEICHUE B 3alUCH
ArchStreamDataSet. OpnuH UM TOT XK€ PErHCTp B METaJIaHHBIX ONMCAHUS YCTPOWCTBA
MOPO’KJIAET YHUKAJIbHBIE OMMCATENH JUIsl KQXKJI0TO JIOTHYECKOT0 YCTPOMCTBA U JUISl KaXKI0TO
peructpa B rpymnre (puc.13);

IIpu cveme 111 onpoc u coxpaHEHHE AAHHBIX OT PErMCTPOB IPOU3BOAMTCS B TOM XKE
nopsiake. IlomydeHHass [BOMYHAs 3alKMCh COKUMAeTCs OJHUM H3 CIHOCOOOB (CM. HMXKE) U
npeoOpa3yeTcsi B TEKCTOBYIO CTPOKY B KOaupoBke Base64.

st moctpoenus Tperna u3 bJl uzBnekaercs HeoOX0MUMBIM HAOOp 3amuCeid, U3 KaX 0N
M3BJIEKAETCS 3HAUEHHE PErucTpa Mo ooiemMy A BCeX CMEIEHUIO, COOTBETCTBYIOIIEMY 3TOMY
PETUCTPY B 3aMUCSX.
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7. S3bIK onucaHusi CKpunmMoe

S3bik onmmcanusa ckpuntoB (AOC) — mpocroii uHTEepnperupyemsbiii sa3bik  Cu-
MoA00HBIM CHHTAaKCHUCOM 1 beiicuk-mogoOHol cemanTukon. liMeeT BcTpoeHHbIE QYHKIIUHA TSI
paboTsl ¢ uHTEepdeiicamu obopyaoBanus u MetaganasiMu [IMY CHID.

ApxuteKtypa A3blKa

SI3BIK peanu3yercss MHTEPIPETaTOPOM C KOMIWISIHMEH HCXOIHOTO TEKCTa CKPHIITAa B
IIPOMEXYTOUHBIM KOJI C OpPUIMHANbHOM cuctemMoi komanjJ. Cucrema KomaHja pabOTaeT co
crexoM onepannoB (anaoruuno JVM). [pu 3amycke ckpunra Npou3BOAUTCS €10 KOMITHIISLINS
C BBIBOZIOM co00meHui 00 ommuOkax. IIpu oTCyTCTBHM OIIMOOK 3amycKaeTcs MHTEPIIPETATOP
HOJIy4EHHOTO MPOMEXKYTOYHOro koza. Jlrobas ommOka ucrnonmnenus (RunTime) mpuBomut K
OCTaHOBKE CKPHIITA.

Ckpuntel MoryT ObITh OoQopmieHbl B Buae ¢GyHKiuil. B 3ToM ciydae oHM MoOryT
UCTIOJIB30BaThCSl B KadecTBe 00pabOTYMKOB cOObITHI uHTepdetricoB obopymoBanus [IMY
CHDD u YUYMU. ABTOHOMHBIC CKPHUNTHI, HE HMECIONIME 3arojoBKa (PYHKIIUH, 3aIyCKarTCs

BPYUYHYIO.
Tunbl AaHHDbIX, NepeMeHHbIe U KOHCTaHTbI
B SIOC ucnosnb3yroTcs CIEAYIONIHE THITbI JaHHBIX
e mycroii Tum Void;

e jioruueckuii boolean u xoucrants! true,false;

e CTpOKOBBIK String u KoHCTaHThl Buaa ''y="". Jlusd 3amucH KaBbIYEK BHYTPH
KOHCTaHTBl HCHOJb3YyeTCsl MX AyOiupoBaHue, Hanpumep "IJrTo crpoka '"'B
KaBbpIykax'"!MM":

e 1qensie Tunoel short, int, long, gecaTuuHble KOHCTaHTHI BHaa 1232,
HmIeCTHaAATepUYHbIC KOHCTaHThI Buaa AAS6!,

e BenlectBeHHble Tunkbl float,double u xoncrants Buma 125.77.

Onpez[eneHI/Ie IEPEMCHHBIX MPCEACTABJIIACT c000lf CIHCOK HMMEH C BO3MOXKHBIMHU
HHULUaJIU3aTopaM, IMEPCUUCICHHBIMU YCPE3 3allATyH0O W OrpaHHUYCHHBIMH CHUMBOJIOM <C»,
Harpumep double x=2.5,y=x/2;

string ss="a-a-a-a-a";

Hcnonb3oBanue HCOMPCACIICHHBIX IIEPEMCHHBIX HEAOITYCTUMO.

Onepauun, BbiparkeHUsa, npusegeHue TMNoBs

['pynnbl onepauuii (B nopsake yoObIBaHUS IPUOPUTETA):

e BbI30B (YHKIIMH, CKOOKU Tpuopurera ();

e mopaspsaabie «ue (1), m (2),wmm (3)uckmouaromee wim (3)» - L&, | , »

(mpuopuTeTsl B rpyme mno yobBanuto 1-2-3);

e apudmernueckue - ** (Bo3BemeHue B cremneHb,l),*, / (2),+,- (3), (npuopurers B
rpymre no yobiBanuio 1-2-3);

e cpaBHeHHE - <,<=,>>= <> (He paBHO),= (paBHO);
® JIOTUYECKHE «ae(1),u(2),umu(3),uckioyaroniee i (3)»- not,and,or,xor
(mpuopuTeTH B rpymme mo yosiBanuto 1-2-3);
[TpaBuna mpeoOpa3oBaHusl TUIIOB U BBIMIOJIHEHUS OMeparIii:

® JIOTMYECKHUE OIEpPALMU MPUMEHSAIOTCA TOJIBKO K JIOTMYECKMM THUNaM. Jlormueckuit
TAN WMEIOT PE3yNbTaThl OMNEpaluid CpaBHEHUS, OOBSBICHHBIA pe3ynbTaT
BCTPOCHHOW (PYHKITUU U JIOTHYECKUE KOHCTAHTHI;
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e apudMeTHUECKUEe ONEpaluy MPUMEHSIOTCS TOJBKO K YHUCIOBBIM THMAM (LENbIM U
BeulecTBeHHbIM). [Ipu Hamuyuu B onepanusix LENbIX U BEHIECTBEHHBIX ONEPaHIOB
MIPOU3BOUTCS TPUBEACHUE K BEILIECTBEHHOMY THUITY;

¢ [IOpa3pAAHbIC OornCpanru MPUMCHUMBI TOJIBKO K HCJIOYUCIICHHBIM TUIIAM,
® K OIICpaH/aM TUIlad String IIpUMEHHUMaA OIICpanus «T» - KOHKaTeHaIus CTPOK;

® TIpU BBHINOJHEHUH apH(PMETHUECKUX ONepaluii, B KOTOPBIX OAWH U3 OIEPaH]OB
uMmeer THm String, a Apyroil — YHMCIOBOW, NPOM3BOJMTCS INPEOOpa3oBaHKE
YHCIIOBOTO OIEpaH/ia BO BHEIIHIOI (opMy (CTPOKY CO 3HAUYEHHEM OIEepaHia) ¢
MOCJICIYOIeH KOHKAaTeHalueH ¢ onepanioM String;

OnepaTtopbl

JIroboe BBIpaKEHHE, OTPAHUYEHHOE CHMBOJIOB «;», CTAHOBHTCS MPOCTHIM OIIEPATOPOM.
OTcyTCTBHE CUMBOJIA «;» B ONEpaToOpe NPUCBAUBAHUS U BBIPAXKEHUU SIBIISIETCS] CHHTAKCUUECKOM
OIIMOKOH (CTaHIAPTHBIA OTPAaHUYUTENb BRIPAKECHUS).

Bunsl onepatopos:
® [IPOCTO ONEPaToOp — BhIPAKECHHE, OTPAHUUEHHOE CUMBOJIOM <;»;

e omepaTop IpUCBaMBaHUA BUAAa  <mepeMeHHass>=<pblpaxeHue>;, . Ilpu
BBIIOJHEHUN IIPUCBAaMBaHUs IPOU3BOAMTCS IIPUBEACHHE THIIA pe3yjbTara
BBIDQXEHUS K THIly IepeMeHHOH. Ecnu BbIpakeHHE SBISETCS CTPOKOH, a
NepEeMEHHAass WMEET YHCIOBOH THII, TO BBIOJHIETCS oOrepanus mpeoOpa3oBaHUs
COJZIEP’KMMOT'0 CTPOKH (YHMCIIO BO BHEIIHEH (opMe) K 3HAYSHUIO TUIA NEePEMEHHOM.
Hamnpumep, nonyctumo Takoe nNpucBanBaHUe:
int d="1256"+"7";

® YCIIOBHBIN orneparop BUJA if(<nornueckoe BblpaxkeHue>)
<onepatop>else<onepatop>. Betka else He sBisieTcst 00s3aTebHOM;

e omeparop nukia while(<nornueckoe BbiparkeHne>)<oneparop
® COCTaBHOM omeparop win 0JI0K - {<nocneaoBaTeNIbHOCTb ONepaTopoB>}
® IIyCTOW OIIEPaTop «3»;

BcTpoeHHble GyHKuun

Hmeercst 1Be rpynibl BCTPOSHHBIX (PYHKIUI: yHUBEpcaibHble U (QYHKIIMU MPEAMETHON
obnactu (obsnactu npumeHeHus1). DyHKIIMN UMEIOT TUIU3UPOBAHHbIE TAPaMETPbl U PE3yibTar.
[Tpu BbI30BE (DYHKIMM MTPOBEPSETCS BO3MOKHOCTD MPUBEIEHUS THIA (PAaKTHUECKOTO MapaMeTpy
K TUITY (hOpMaNbHOTO, IPUBEIECHNE IPU BBI30OBE.

Tabnuua 8. dyHKkuMK nIpeAMETHON 001aCTH.

IIpororun HencrtBue
1 short readReg(string Urenne peructpa ¢ Homepom regNum c ycrtpoiicTBa
devName, long regNum) devName (<umst 000pyIOBaHUS> <HHJEKC
KOHTpOJIIepa>)
2 void wtiteReg(string Urenue B peructp ¢ HomepoMm regNum 3HaueHus
devName, long regNum, regValue
long regValue)
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Tabmuma 9. YauBepcanbHbie QYHKITMH

[IpoToTun [evictBue

double sin(double x) craniaptHast QyHKIus Sin

double cos(double x) crangapTHas QyHKIHs COS

void alert(string title, double v) BBIBOJI B JIOT 3HAYEHUs V C ITOICKa3Koii title

7. CoanacoeaHue co cmaHOapmom M3K 60870

[Ipouenypsl nepenauu naHHbIX 10 npoTokoiry MOK 60870 cBsizaHbl C OCTaJIbHBIMU
nporeccamu Olpoca W COXPAaHEHUS I[OTOKOBBIX JaHHBIX, (UKCAUM aBapuil u
MPEIYNPERACHUNA U APYTUX MPOIECCOB, KOTOPHIE MCIOIB3YIOT 00pamieHus K 000pyI0BaHUIO
o nmpoTtokosry Modbus:

I[HH HAKOIUICHUA [JaHHBIX IPOTOKOJIA HCIOJb3YCTCA KOOI 3HAYCHUH PErucTpoBsB,
KOTOprI 3aIIOJIHACTCA IMpoLECCaMu OIIpocCa IMOTOKOBBIX JaHHBIX. 3anuceIBalOTCSA JaHHBIC OT
MCTOYHHUKOB CJICAYIOMIMX THUIIOB:

® [IOTOKOBBIE JJAHHBIEC C MAJIBIM MEpUOAOM orpoca (rmopsiaka 10 cek)
® pa3psiibl OUTOBBIX PETHCTPOB, COOTBETCTBYIOIIUX aBAPHSIM/TIPEIYIIPEKICHHUSIM;

¢ JHUCKPCTHBIC COOBITHA — W3MEHEHUS 3HAYECHUSI perucTpa COCTOSAHUA HJIKM pa3psaaa
OWTOBOTO perucTpa, 0003HAYCHHOTO KaK JUCKPETHOE COOBITHE;

® 3HAUEHHUE PerucTpa — yCTaBKH;

® 3HAa4YCHUA PErucTpoB JaHHBbIX, COCTaBJIAAIOIIUX «MT'HOBEHHBLIN CHHUMOK),
HMCIOJB3YEMBIX IJIS BBIAAYM CHUCTEMAM BEPXHEIO YPOBHA,

® pa3psabl OUTOBBIX PErUCTPOB, OINpAIIMBAEMblE € MAaKCHUMaJIbHO BO3MOXKHOM
4acTOTOU (PErUCTPhl «IIPEPBIBAHUIY);

HpI/I HaJln4yuy B KOII 3HAYCHHUA OAHHOI'O TI/IHa/perHCTpa/pa3p;1z[a OHO OOHOBIIIETCSA
HOBBLIM 3HAaUCHHEM. 3HAUCHUE moJiy4yac€t METKY BPpEMCHHM HA MOMCHT HOMGIIIGHI/ISI/O6HOBJI€HI/I$[
B KOHIC.

B camoMm k»a111e 3HaUEHUS pErUCTPOB XpaHATCS HE B (popmaTe 3HaYCHU, TOJIyYEHHBIX 110
Modbus. dopmar mepeiaBaeMbIX JAHHBIX 3aBHCUT OT THIA PETHCTPa M MPaBHI
peoOpa3oBaHus 3HAYEHUI pErucTPOB, MPUHATHIX B 000PYIOBAHUHU:

® pa3psabl OUTOBBIX PErHMCTPOB XPaHATCS B KA W NEPEJAlOTCs KaK JIOTHYECKH
IIEPEMEHHBIE;

e 3HaueHus Modbus-peructpos B popmare float, a Takxke 3HaueHus B popmare int c
MacmTabHeIM KodpdunrenToM (107N wnu 3a1aHHBIM B BUJIE TapaMeTpa, HalpruMep
- Koel, KoeU) — mepenatorcst B popmare float B COOTBETCTBUH C TpPeOyeMbIMH
peoOpa3oBaHUSIMY;

e OCTaJbHBIEC 3HAYEHUS MepeaaroTcs B popmare int.

JInsi CHHXPOHHOTO TIOJyYeHHsI JAHHBIX KIIMEHT UCIOJb3yeT kKoMaHmy ompoca (General
Interrogation), Ha koTOpyto cepBep [IMY CHDD oTBeuaer BceMH 3HaYEHUSMH, XPAHAIIMMUCS
Ha JaHHBIA MOMEHT B KJIII. THUIIBI OTBETHBIX COOOIIEHHUN:

e OpnosnementHas uHpopmaruss M _SP NA 1 ana boolean (pa3psabl OUTOBBIX
PETUCTPOB, COOBITHS);

e l3Mepsiemoe 3Ha4YeHUe, MacitabupoBanHoe 3HaueHrne M_ME NB_1 ms int;

e l3mepsiemoe 3HaueHHEe, KOPOTKHM ¢opmaT ¢ TuiaBaromen 3amstod M_ME_TF 1,
M_ME NC_1 nns float.
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[Tpu 0OHOBJICHNYM 3HAYCHHS B K3IIE B MPOTOKOJ MOCHUIACTCS aCHHXPOHHOE COOOIIeHNE
(Cnopaouueckas nepeoaua). IlepenaBaeMbie TUITBI COOOIICHHIA:

e OpnosnementHas wuHpopmanus M_SP_TB 1 mms boolean (pa3psimbl OUTOBBIX
PETUCTPOB, COOBITHS);

e l3mepsiemoe 3HaueHue, MacitabupoBanHoe 3HaueHue M_ME_TE 1 qs int

e lI3MepsieMoe 3HaueHUe, KOPOTKUH opmar ¢ raBaromieit 3ansaroit M_ME_TF 1 nns
float.

B nporokone ormaroTcs TOJIBKO T€ 3HAUEHHS] PETUCTPOB OOOpPYAOBaHUS, KOTOPHIE
ONpANIMBAIOTCS CEPBEPOM JaHHBIX KaK IOTOKOBbIe [aHHble U OHUTOBBIE PETUCTPHI
npenynpexaeHuii/apapuii. Vcmonp3yercss anbTepHaTHBHAS ajpecanus HCTOYHUKOB MOK
60870, a perucTpsl, 3HaYCHUsI KOTOPBIX IMEPETAIOTCS B IMPOTOKOJIC, OTMEUAIOTCS SIBHO TPH
KOH(pUryprpoBaHuu. B Tabnuiiax npuBeIeHbI ajpeca BhIICICHHBIX perucTpoB qaHHbix Modbus
U pa3psaa0B OUTOBBIX PETHCTPOB U COOTBETCTBYIOIIHE UM ajapeca B MOK 60870.

BapuanTtsl KOqupoBaHus:

e Ui TUTIOB 00OPYAOBaHUs, YCTAaHOBIEHHOM B €IMHCTBEHHOM dK3emiuisipe ERRR, roe E
— uHAekc tuna obopynoanus, RRR — mudpsr ansrepnatuBaOTO aapeca MOK-104,
Ha3Ha4YeHHOTo peructpy Modbus;

e Ui TUNOB OOOpPYNOBaHHUsS, YCTAaHOBJIEHHOM B HeckoNnbkuX 3K3eMisipax (CYAD)
EURRR, rne E — unaexc tuna obopynoBanus, U — MHIEKC €IUHUIBI 000PYIOBaHUS,
RRR — nu¢pst anprepHaruBHOro aapeca MOK-104, nasnauennoro peructpy Modbus;

8. CoanacoeaHue co cmaHOapmom M3K 61850

M3K 61850 ompenenser crangapT omnucaHus uUHTepdeiicoB 000pynoBaHUS B
sHepreTuke. S3pik omucanus KoHburypauuu obOopynoBanus (I'OCT MOIK 61850-6-2009
«Cemu u cucmemul cesa3u na noocmanyusax. Yacms 6. A3vix onucanus KoHgueypayuu 01s ces3u
MedHCOY  UHMENIeKMYANbHLIMU — INEKMPOHHLIMU — YCMPOUCMEAMU — HA  IAEKMPUYECKUX
ROOCMAHYUAX») TIPEICTABIAECT COO0H MeTa-ypoBEHb OMHMCAaHUs CTPYKTYphl XML-daitnos. s
pasIMYHBIX KJIACCOB  OOOpYAOBaHUS pa3padaTbiBaeTcs peKoMeHayemas KoHdurypauus
(mpoduiab oGopynoBaHuUsi), BKJIIOYAIOIIAS HMEPAPXUIO KOMIIOHEHT, TEpPeYHH MapamMeTpoB
(arpubyTOB), 3ape3epBUPOBAHHBIE MMEHA, TUMBl U XapaKTEPUCTUKU (OpMATOB JaHHBIX U IIp.
AHaJIOTUYHBIE TPOQUIIN CO3IAIOTCS TPOU3BOAUTEISIMU 000PYIOBaHUSI.

Pabora ¢ o6opynoBanuem, nojgaepxuBatoium ctanaapt MOK 61850, obecnieunBaercs
CIEeyIOIKUM 00pa3oMm:

e B coOTBEeTCTBHY CO CTAaHIAPTOM co3jaercs (aiiin onucanus ycrporctsa (CID-daiin);

e [IporpaMmMHasi KOMIOHEHTa OOOpYAOBaHWs BHICTYHaeT B KadecTBe cepBepa. Cepsep
peanu3yeTcsi ¢ TIOMOIIBI0 OOIIEAOCTYTHOW OMOIMOTEKH, BKIIOUEHHONW B COCTaB CEpBEpa
mauubeix IIMY CHOO;

e [Ipu Brimouenun nogaepxkku MOK 81850 cepsep mannbix IIMY CHO3 pas3BopaunBaer
cepBepHyto komnoHeHTy MOK 81850 u nepenaet et CID-daiin (umu ero copepxumoe B
BHJIE TEKCTOBOTO IOTOKAa, 00BEeKTa-CTpokH). [lo mepemanHoMmy omucanuro cepep MOK
61850 co3naet dpesosuonyro cucmemy o6vekmos. B crangapTe UMEIOTCS COTJIAIICHUH TIO
COOTBETCTBUIO y3JIOB MOJIETH U COCHMABHBIX UMEH Napamempos,

e Cepsep nansbix [IMY CHOD nepuonnuecku 3arpy’aeT TEKyIIUE 3HAYECHHS apaMeTpOB
obopynoBanus B 006eKTHI cepBepa MOK 61850;

e KimeHTCKMEe TPUIIOKEHUS TIPH TOAKIIOYCHUH K cepBepy mosydaioT oT Hero CID-daiin
KOH(HUTypamnuu 000pya0BaHUS;
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B3aumoneiicTBue KIHMEHTa C CEpBEPOM MPOU3BOIUTCS TMocpeacTBoM MMS-nporokona
oOMeHa JaHHBIMU MPOMBIIIJIEHHOTO 00OpYIOBaHMUS C HUCIOJIB30BAaHUEM COTJIAIECHUN O
COCMABHBIX UMEHAX Napamempos.

B mponecce renepanuu cepsepom CID-daiina onucanus koHurypauum ycTponcTa

COYETalOTCs Kak HedopMalibHbIe, OCHOBaHHBIC Ha MA0JOHAX, TaK M HE()OpMaIbHBIE METO/HI,
OCHOBaHHbIE Ha MeTalaHHbIX. Kilto4eBbIe MOMEHTHI PELICHMUS:

MOJJICP)KUBACTCS €AMHCTBEHHBIN y3el 000pynoBaHus (PEKOMEHIyeMOW CTaHIApTOM HMsI
ZBAT). Onwucanue Tum 00OpPYAOBaHHUS, KOTOPOE B3aUMOJCHCTBYET C IPOTOKOJIOM,
JIOJIKHO COJIEPIKATh 3TO UMS B METAIaHHBIX;

pa3IMYHbIe THUIBI OOOPYIOBaHHMS MOTYT COJAEP)KaTh pPa3HOE KOJIWYECTBO (PHU3MUECKUX
eaunun (ormueckux Unit). KonnuecTBo pu3N4eckux y3J0B reHEpUPYeTCsi B ONMCAHUH 110
MaKCHMaJIbHOMY 3HAauYeHHUIO. Bce y3lIbl MMEIT HMIEHTHUYHYHO CTpPYKTypy. i THmos
000py/0BaHUs, UMEIOLIEr0 MEHbIIEE KOJIMYECTBO €IUHUIL], JAHHBIE B IMIIHUX» Y3JaX
CepBEPOM HE NEPeAA0TCA U UMEIOT HayallbHOE (MHULUAIN3UPOBAHHOE) 3HAUCHHUE;

Jns  gepeBa MeTagaHHBIX ONUCAHHWS OOOPYJAOBAHUS  BBINIOJHACTCS PEKYPCHUBHAS
npoLeaypa, KOTopas TeHEpUpPYEeT COOTBETCTBYIOIIEE €My ONHCAHHE O0OpYyIOBaHHS B
¢dopmare CID-¢aiina. Takum 00pazom, JTOTHUECKasi CTPYKTYpa OMHCAHUS 000PYIOBaHUS
COBIIAJAET CO CTPYKTYpPOH onucaHus, NpuHITONW B MeTafanubix [IMY CHO3;

[Ipyu KOHGMUTYPHUPOBAHUU MOXKHO OTKA3aThCS OT BKJIIOYEHHUS JHOOONH YacTH OMHCAHHS
MeTtanaHHbix B CID-daiin;

[Tonyuennoe conepxkumoe CID-¢aiina nepenaercs cepepy MOK 61850, Ha ero ocHoBe
CepBEp CTPOUT COOCTBEHHYIO MOJIETb CTPYKTYpPhl M IAapaMEeTpPOB B COOTBETCTBHH C
TpeboBanusaMu ctangapra MOK 61850;

OOHoBiIeHHE JaHHBIX B Mojenu cepBepa MOK 61850 mpousBoauMTCS TOJIBKO JIS

CJIETYIOIIETO CIHCKA OIPAIIMBAEMbIX CEPBEPOM JaHHBIX 3HAUEHUN PETUCTPOB CIETYIOIMINX

Tpymm:

o buroBsie perucTpel npepbiBaHM — Jormueckue nepemennsle MOK 61850,
COOTBETCTBYIOIINE UMEHOBAaHHBIM pa3psiiaM PErUCTpPOB;

o butoBble peructpsl aBapuii/peaynpexaeHuii — joruueckue nepemenasie MOK 61850,
COOTBETCTBYIOIINE UMEHOBAaHHBIM pa3psiiaM PErUCTPOB;

o IloTokoBBle JaHHBIE — PErHCTPbl JAHHBIX C BBICOKOM 4YacTOTON ompoca («4acTbie»
MMOTOKOBBIE TAHHBIE);

o ITloTokoBBIe NaHHBIE — PETHCTPHI JAHHBIX C HU3KOW YACTOTOM ompoca («peakue
MMOTOKOBKIE JIaHHBIE);

[Ipu mMOCTPOCHUM CIHUCKOB OMPAIIMBAEMBIX PETUCTPOB T€HEPUPYIOTCS COOTBETCTBYIOIINE

UM cocmaeguble umena napamempos ais mogenu MOK 61850;

B mpomecce mepuoaudyeckoro ompoca perucTpoB (MOTOKOBBIX JaHHBIX, MPEPHIBAHHM,

aBapui/TIpeyNpexACHUN) I8 TIOJYYCHHBIX W3 PETUCTPOB JIAHHBIX IMPOU3BOJIUTCS

HNapCUHT cocmasHwix umer napamempos B moaenu MOK 61850 u mouck Heo6X0aUMOro
y31a, B KOTOPBIH 3alKMCHIBAIOTCS OJyUYE€HHBIE JJaHHbIE;

B nmanpHeimmx mnponeccax MpeAaAOCTaBJIICHUA MHOAHHBIX KIMCHTCKUM JMPUIIOKCHUAM

cepsep nanHbix [IMY CHOD He yuacTyer.

BBI/I,Z[y SHAYUTCJIBHOI'O KOJMYCCTBA IIPOIMMMCAHHBIX B CTAHAAPTC oco0eHHOCTEH

noseneHus, B [IMY CHO3D BO3MOXHO MNOAKIOYEHHE MNPOrPAMMHOTO MOAYIS MOIAAECPKKH
IIPOTOKOJIA, MMs KJlacca KOTOPOro IpONMCHIBACTCS B HACTpoWkax. B Hem peamusyrorcs
AITOPUTMBI:

L BSaHMOHeﬁCTBHe CTAaHJAPTHBIX Y3JIOB U KOPPCIIAIHA UX COCTOSIHI/II\/’I;

¢  BBIIIOJIHCHUC ICPUOAUYCCKUX JeicTBUI HaJ JaHHBIMUA M COCTOSHHUSIMH Y3JI0B;
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e nepenaya koman (fc=CO) ynpaBieHus cepBEpOM U COCTOSIHUEM €0 JOTHUECKUX Y3JI0B B
COOTBETCTBUH CO CIEMU(PUICCKUMU  TPeOOBAaHHMSIMHU CTaHAApPTa M KOPIOPATUBHOTO
npodus;

e TeHepals pparMeHTOB HaYaIbHOM MHUIMATK3AIMK aTpuOyToB B Cid-daitne (DOI);

e 00paboTKa COOBITHI MPOTOKOJIBLHOTO MPOIIECCa;

® [IpHEM COOBITHI OT cepBepa TOYHOI'O BPEMEHH.
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