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BBeaenue

Monyne moacuctembl «DAQ» BlockCale mpenocraBnsier B cuctemy OpenSCADA mexaHuzm
CO3JIaHMsI IOJIb30BATEIbCKUX BBIYMCICHUNA. MeXaHW3M BBIYMCICHUNA OCHOBBIBAaeTCA Ha (hopManbHOM
A3bIKE OJIOYHBIX CXeM((PYHKIIMOHAIBHBIX OJIOKOB).

Takxe MomyneM peanu3yloTcss (yHKIIMH TOPU30HTAIBLHOTO PE3ePBUPOBAHUS, & UMEHHO COBMECTHOMN
paboThl ¢ yHanEéHHOW CTaHIMel »5Toro-xe ypoBHS. Kpome CHHXpPOHM3AIMM 3HAYEHUW U apXUBOB
aTpuOyTOB MapaMEeTPOB MOJIYJIEM OCYIIECTBIISETCS CUHXPOHU3ALMS 3HAUCHUN OJIOKOB OJIOUHOM CXEMBI, C
1eNbI0 0e3yIapHOTro MOAXBaTa ATOPUTMOB.

S3piku OJIOYHOTO MPOrpPaMMUPOBAHMS OCHOBBIBAIOTCS Ha MOHATHH OJOYHBIX cXeM ((pyHKIHOHAIbHBIX
610koB). Ilpu 4eM B 3aBUCHUMOCTH OT CYLIHOCTH OJioKa OJIOYHBIE CXEMBI MOTYT OBbITh: JIOTUYECKUMHU
CXEMaMH, CXEMaMU PEJIEHHON JIOTUKH, MOJIETbI0 TEXHOJIOTMYECKOro mporecca U apyroe. Cyrb 0104HOMN
CXEMBI COCTOUT B TOM, YTO OHA COJIEPKUT CITUCOK OJIOKOB U CBSI3U MEXKIY HUMHU.

C ¢opmanbHON TOUKM 3peHHUst OJOK 3TO AMeMeHT ((PYHKLUS), KOTOPbI MMEET BXOJbI, BBIXOIBI H
ITOPUTM BbIYHCIEHUs. VX0 M3 KOHLENINHU cpeasl MPOrpaMMUPOBAHUS, OJIOK — 3TO KaJAp 3HAUYEHHH,
ACCOI[MMPOBAHHBIN C 00BEKTOM (DYHKIIHH.

Pa3yMeeTcsl, BXOIbI U BbBIXOJAbI OJIOKOB HYXXHO COCIUHATHL IJIA IMOJTYYCHUSA HCHBHOﬁ OJIOYHOM CXEMEL.
[TpenycMOTpEeHBI CIIeIyONINE TUTIBI CBSI3CH:

«  MeXOJI0YHBIC, TIOJIKITIOYEHIE BXOa OJHOTO 0JIOKAa K BBIXOIY JIPYroro, BXoJa OJHOTO OJoKa K
BXOJIy APYTOr0 U BBIXOJ OJTHOTO OJIOKA KO BXOAY JPYTOro;
¢ JaJIbHUEC MG)K6JIO‘IHBIG, COCANHCHUC 6HOKOB KOHTPOJUICPOB pPa3HbIX 6JIO‘IHBIX CXEM HJaHHOI'O
MOTYJIST;
+  kod(dunueHTsl, TpeodpazoBaHUe BXOAa B MOCTOSHHYIO, BCE BXOJBI/BBIXOJBI MO YMOIYAHHUIO
MHULNUHUPYIOTCA KaK ITOCTOSHHBIC,
 BHEIIHWI aTpuOyT mapamerpa.

VYCcI0BHO coeMHEHUs OJIOKOB MOKHO M300pa3uTh KakK CBS3M MEXIy Ojokamu B meioM (puc. 1) wim
netanu3anus cBs3ed (puc. 2). B mporecce cBsS3bIBaHUS TapaMETPOB OJIOKOB JOMYCTHMO COCIWHEHUE
napaMmeTpoB nobOoro tuma. [Ipu 3ToM, B mporiecce BBIYUCICHUS OYIET BBIMONHATHCS aBTOMATHUECKOE
MMPUBCACHUC TUIIOB.

brouHas cxema y3l1a MCAHOY CTYIICHAMH KOMIIPCCOPOB
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Puc. 1. O06mue cBsizu Mex 1y 6J10KaMu OJI0YHON CXEMBI
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Puc. 2. JleranuzupoBaHHBIC CBSA3H MEXTY OJIOKaMH



1. KonrpoJsuiep moay.is

Kaxaplii KOHTpOJUIEp 3TOro MOAYJNS COJACPXKUT OJOYHYIO CXEMy, KOTOPYIO OH OOCYHMTBIBAET C
yKa3aHHbIM TepuoaoM. [lis mpenocTaBieHHs] BBIYMCIEHHBIX JaHHBIX B cucremy OpenSCADA B
KOHTPOJUIEPE MOTYT CO3aBaThCs HMapaMeTpsl. [IpuMep BKIaaku KOH(UIypanuu KOHTpOJUIEpa JaHHOTO
THUINa N300pakeH Ha puc.3.
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Puc. 3. Bxiiagka koH(puUrypamum KOHTpoJuiepa.

C nomoibio 3TOM BKJIaJKH MOXKHO YCTaHOBUTD:
+ CocrosHue KoHTpoUIepa, a MMeHHO: Craryc, « Bkimouen», «3amymien» u ums b/, conepkaiei
KOH(UTypaImio.
«  Wnentuduxatop, UMs ¥ onrcaHrue KOHTPOILIEPa.
+ CocrosiHME, B KOTOPOE IEPEBOJUTH KOHTPOJUIEP IpHU 3arpy3ke: « Bkimrouen» u «3aryieny.
+ Pexum TOpU30HTaNBHOIO pPE3EPBUPOBAHUSA M IPEANOYTECHUE HCIOJHEHMS  JAaHHOTO
KOHTPOJIJIEPA.
+  HMmena Tabnui anst XpaHeHHs! MapaMeTpoB U OJIOKOB KOHTPOJLIEpA.
« Ilepuon, npuoOpUTET M YKCIIO UTEPALMi B OAHOM IUKJIE 3a7a4d BBHIYMCICHUS OJOYHOM CXEMBI
KOHTpOJLIEPA.



2. biioyHas cxemMa KOHTpPOJLIepa

brounas cxema dopmupyercs mocpencTBOM BKJIAJAKH OJIOKOB KOHTpoJuiepa, KoH(purypamuu OJoKa
(Puc.4) u ero ceszeii (Puc.5).

brioku OmoYHON CXEMBI MOTYT CBSI3BIBATHCS KaK MEXKIY COOOW, TaKk W MOAKIIOYATHCSA K aTpuOyTam
napametrpoB. Camu OJIOKM TpuU STOM HE COJEpKaT CTPYKTypbl BX0A0B/BbixonoB(I0), a comepxkar
3HaueHUs, UCXoast u3 cTpykrypbl 10 cBs3anHOW (yHKIMU. DYHKOWH I CBS3BIBAHUA C OJIOKOM
WCITIOJIB3YIOTCS U3 00BbeKTHOHM Moenu cucteMbl OpenSCADA.

JIro60i1 6110k MOXKET B J1F0001 MOMEHT OBITh MCKIIOUEH M3 00pabOTKH U MEepeKOH(UTYPUPOBAH MOCIE
YEro MOXKET OBITh OISITh BKIIIOUYEH B 00palboTKy. CBs3M MEXIy OJOKaMU MOTYT KOH(PUTYPHUPOBATHCS 0€3
UCKIIIOUEHHs OJIOKOB U3 OOpabOTKM M OCTAaHOBKM KOHTposuiepa. 3HaueHus BceX O, He OXBaueHHBIX
CBSI3SIMH MOT'YT OBITh H3MEHEHBI B TIPOIECCE OOPAOOTKH.

C noMoIIpI0 BKJIaIKA OJIOKOB MOYKHO:
+  Jlo6aBuTh/ynanuTh OJI0K B OJIOYHYIO CXEMY.
+ IlpokoHTponmpoBaTh 0OIIee KOJUYECTBO, KOJMYECTBO BKIIOYCHHBIX M KOJIUYECTBO
o0OpabaTeiBaeMbIX OJIOKOB.
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Puc. 4. Bkiagka koHburypanuu 6;10ka 6JI09HON CXEMBI.

C nmomortipio hopMbl KOHPHUTYpaIu OJ10Ka MOXKHO YCTaHOBUTH:
« Cocrtosnue 010Ka, a UMeHHO: «Bximouen» u «O0pabdaTbiBaeTCsy.
«  Wpentuduxarop, UMs 1 onucanue OJI0Ka.
« CocrosiHHE, B KOTOPOE IEPEBOIUTH OJIOK TIpH 3arpy3ke: « Bkimouen» u «3armmyieHy.
+  VYkazarb 00K, KOTOPBI JOIKEH 00s13aTENIbHO BBIMONIATHCS MEPE]l JaHHBIM.
« Hasmauuth pabouyro ¢yHKIHIO ©3 OOBEKTHOW Momenu. llepedTd K QYHKIUH IS
03HAKOMJICHUSI.
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Puc. 5. Briiagka koHbuUrypamnuu cBsi3eil 610ka 0J109HON CXEMBI.

C momoIpi0 BKIAAKKA KOH(QUTYpalluu CBsA3ed Ojoka OJOYHON CXEMBI MOYKHO YCTAaHOBHUTH CBSI3H TSI
Ka)XI0T0 mapaMmerpa 010Ka OTAEIBHO.

[TopnepkuBarOTCA CIECIYIOINE TUIIBI CBA3ECH:
+  MexO6nounsie. [lonkmtouenue Bxoaa 6J10Ka K BBIXOAY APYroro OJoka, BXoJa OJHOTO OJoKa K
BXOJIy APYTOTr0 ¥ BBIX0/1a OJTHOTO OJIOKA KO BXOJY JIPYroro.
+ JanbHue mexO010uynble. CoenrHeHue 6JI0KOB U3 Pa3IUYHBIX KOHTPOJUIEPOB JAHHOTO MOIYJIA.

« Koapduument. IlpeBpamienue Bxoga B KOHCTAaHTYy. Bce BXOMABI/BBIXOABI IO YMOJYaHHUIO
MHUIMMPOBAHbI KAK KOHCTAHTBI.
« Buemnuii arpulyT napamerpa.

Jlyis yCTaHOBKM 3HAYEHUH MMapaMeTpoB OJI0Ka MpeJHa3HauYeHa COOTBETCTRYOMAs BKiIaaka (Puc.6).

B coorBerctBUM ¢ peanmzanueil mosb3oBaTensckux  QyHkmmii B cucteme OpenSCADA
HOJ/IEPKUBAIOTCS YeThIpe OCHOBHBIX THMA [O: 1enoe, BenecTBEHHOE, IOTHYECKOE U CTPOKA.



-+ | OT OpenSCADA KoH(UrypaTop

$ain Pepaktupoeanne Bug [Nomowb

8 B8O0C0O0O0 == el

[

Modynes:

200 28

Bnok: KPP101

—

TpaHcnopTép MCTOMHWKOB JaHHE

Briok | 10 | Cesau |

= i) EH

ModBus knneHT .
DCON knueHT
SNMP knuenT
= BNoYHbld BEYUCNUTENL
ObLWwecTaHUWOHKa
KM102cntr
OBwecTaHUMoHKa (KOHTP)
KM101
Mapamemp:
=l Brok:
Cryn. 1 komnp. KM101
Cryn. 2 komnp. KM101
KPP101
Opocens 100
Boan. oxnan. AT101_1
Bozn. oxnan. AT101_2
Yaen 3.1
K101
K104
Yaen 4.1
K106
Cenapartop C101/1
Cenapatop C101/2 E
CenapaTtop C101/3

0--E-E-E

[«]

~MokazaTk

CrpbiTbie: [

~10

BxogH. pacxog (T/d): [{J
BxooH. naenexwe (ata): 25.3672

BxogH. Temnepatypa (K): 302.321
BeixogH. pacxon (T/u): 2.85631

BoixogH. naeneHve (ata): [5.22488 ]

BeixogH. Temnepatypa (K): [2?3

BbixogH. ced. TpyBel (M2): [{].{]?1 ]

[OnnHa BeixogH. TpyObl (M): [1{]

Ceuenue nanana 1 (M2): [{J.{M ]

Cevenue knanaHa 2 (M2): [{].{]{]1 ]

Monox. knanada 1 (%): [{] ]

Monox. knanaHa 2 (%): [{] ]

Hopm. nnoTH. cp. (krim3): [1 ]

= 1

-

Froman)
S

Puc. 6. Bknagka koHGUTypaluy 3Ha4YeHUH mapamMeTpoB 6J10ka OJI0YHOM CXEMBI.



3. IlapameTpbl KOHTpPOJLIEPA

Moayne mpenocTaBiIsieT TONBKO OauH THm mapameTpoB “CranmaptHerii”. [lapamerp cimyxut st
OTpaKeHUS BBIYMCIEHHBIX B OJIOKaX JaHHBIX HA aTpUOYTHI MapaMeTpoB KoHTpoepa. [Ipumep BkIagku
KOH(UTYpAIHK IapaMeTpa npuBeaeH Ha Puc.7.

~ QT OpenSCADA KoH(MrypaTop

dain Pepaktuposanne Bug [lomouws
3 — )
8 000 =+=xha1|200 &8
2] Ma :
pamemp: KLLI21
! TpaHcnopTsl L
. TpaHcnopTHble NPOTOKONb MNapameTp [ ATpubyTel | Apxueauws ]
‘| CBop paHHbIx
) Modyns: ~CocToaHue
TpaHcnopTEP MCTOUHMKY Tun: std
ModBus knueHT .
SNMP knueHT Briover: [v)
= BNoYHbIA BEMMCIMTENL ~KoHdpurypauws
- OBWwecTaHUWOHKS ID: KLWU21
& ”‘a‘g"'ﬁ"mp' | ;[
F3 OnucaHwne:
F4
w2y
Kl22
PTO804
F7 8
L1
T _PP1 Brnoyate: (v
T PP3 MapameTtpsl Gnoka:
T_PP5 KLU211um.com:com
P_PP1 KL21um.st_open:st_open
P_PP3 KLW21um.st_close:st_close
P_PP5
P3 E =
P4 3
[l s 1+
Ffomar]

Puc. 7. Bkiaaka KoHQUTYpaluy 3HAYCHUH ITapaMeTpOB KOHTPOJUIEpa.

C noMoIIIbIO 3TOH BKJIAJAKH MOXKHO YCTAHOBHTH!
CocrosiHue TapameTpa, a IMEHHO: «BKiToueH» U TUI mapaMeTpa.
WnenTudukarop, UMs 1 ONMCaHKUE ITapaMeTpa.
CocrosiHuE, B KOTOPOE IEPEBOIUTH MapaMeTp Npu 3arpyske: « Bkimodeny.
Ilepeyenp aTpuOyTOB, OTpak€HHBIX Ha IHapameTpsl 0sokoB. DopmHpyeTcsi B BUAE CIHUCKa
a5eMeHTOB B popmare: <BLK>.<BLK 10>:<AID>:<ANM>. I ne:
<BLK> — unentu¢ukarop 010kKa, OJI0YHOI CXEMBI;
<BLK 10> — napameTtp 06J510Ka, OJIOUHON CXEMBI;
<AID> — unentudukarop arpuldyra napamerpa;
<ANM> — ums atpulyTa mapameTpa.



4. KonupoBanue 0JI0YHBIX CXeM

Jlnst ynpouieHusi 1 yCKOPEHUsl MpOoLEeIyphl pa3padOTKH CIOXHBIX U MOBTOPSIOMIMXCS OJOYHBIX CXEM
MPEyCMOTPEH MEXaHU3M KOMUPOBAHUS JIIEMEHTOB OJIOYHOM CXEMBI KaK MO OTIEIBHOCTH, TaK U OJOYHBIX
CXeM IeJIMKOM. MexaHu3m KonupoBaHus uHTerpupoBat B sapo OpenSCADA u paGoTaet mpo3padHo.
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