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BBenenue

Monyne moacuctembl «DAQ» BlockCalc mpenocraBnser B cucremy OpenSCADA wmexaHU3M
CO3JIaHMsI TOJIb30BATEIbCKUX BBIYUCICHUNA. MeXaHU3M BBIUMCIEHHI OCHOBBIBAE€TCS Ha (OpMaTIbHOM
A3bIKE OJIOYHBIX cXeM((PYHKIIMOHAIBHBIX OJIOKOB).

Taxoke MoIyneM peanus3yroTcst (pyHKIMH TOPU30HTAIBHOIO Pe3epPBUPOBAHUSA, 3 UMEHHO COBMECTHOMN
paboTel C ynajn€HHOM CTaHUMEH 3TOro-xe ypoBHs. Kpome CHHXpOHM3allMM 3HAYEHWH W apXHBOB
aTpuOyTOB MapaMeTPOB MOAYJIEM OCYIIECTBIISIETCS CUHXPOHU3ALMU 3HaYeHUN OJIOKOB OJIOUHON CXEMBI, €
LeJIbI0 0€3yAapHOTO MOIXBaTa AJITOPUTMOB.

S3piku OJI0OYHOTO MPOTrPAMMUPOBAHMSI OCHOBBIBAIOTCSA HA MOHATUHU OJOYHBIX cXeM ((PYHKIIMOHAIbHBIX
610koB). Ilpu yem B 3aBUCHMOCTH OT CYIIHOCTH OJIOKa OJIOUHBIE CXEMbI MOTYT OBITh: JIOTHUECKUMHU
CXEMaMH, CXeMaMH PEeJIEHHOIl JIOTHKH, MOAENBI0 TEXHOJIOTHYECKOro mporecca u apyroe. CyTrb 6J04HOM
CXEMBI COCTOUT B TOM, YTO OHA COJAEPKUT CIIUCOK OJIOKOB M CBS3U MEXY HUMH.

C ¢opmanbHON TOUKM 3peHHsi OJOK ATO 31eMEHT ((QYHKIHMS), KOTOPBI MMEET BXOIbI, BBIXOJBI U
ITOPUTM BBIYHMCICHUS. VICXOMs M3 KOHIENIMU CpeNbl MPOrpaMMHpPOBAHHMs, OJOK — 3TO KaJp 3HAYCHUH,
ACCOIIMMPOBAHHBIN C 00BEKTOM (DYHKIIHH.

PazymeeTcs, BXO/IbI U BBIXO/BI OJIOKOB HY>KHO COEIUHSTH JIJISl TTOYYCHUS LETbHON OJOYHOM CXEMBI.
[IpeaycMOTpeHbI CneayoIe TUIIbI CBSI3EH:

+  MEXOJIOYHBIE, MOJIKIIOUEHUE BXOJa OJIHOTO OJ0Ka K BBIXOAY JAPYroro, BXoJa OJHOrO OJoKa K
BXOJY JPYTrOro ¥ BBIXOJ OAHOTO OJI0Ka KO BXOJIY APYToro;
+ JaJbHHUE MEXOJIOUHBIC, COCNUHEHUE OJIOKOB KOHTPOJIEPOB Pa3HBIX OJIOYHBIX CXEM JaHHOTO
MOJTYJISE;
+  KkodddunueHTsl, TpeodpazoBaHUE BXOAA B MOCTOSHHYIO, BCE BXOJBI/BBIXOJBI MO YMOTYAHUIO
WHULUUPYIOTCS KaK MOCTOSTHHBIE,
+ BHEIIHWH aTpuOyT mapamerpa.

VYCIIOBHO COETUHEHUSI OJIOKOB MOKHO M300pa3HUTh KaK CBSI3U MEXIy Oyiokamu B 1iesioM (puc. 1) mwim
netanu3anus cBsizer (puc. 2). B mporecce CBs3pIBaHHS MapaMeTpoOB OJIOKOB JOMYCTHMO COCAHMHEHHUE
napameTpoB Joboro Tuma. Ilpu 3TOM, B mporecce BbIUMCIEHHUS OylIeT BBIMOJHATHCS aBTOMAaTHUYECKOE
MMPUBCACHUC TUIIOB.

brouHas cxema y3l1a MCAHOY CTYIICHAMH KOMIIPCCOPOB
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Puc. 1. O6mue cBsizu Mexay O6J10KaMu OJIOUHOM CXEMBbI
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Puc. 2. JleranuznpoBaHHBIE CBSA3H MEXKITY OJIOKAMHU



1. KonrpoJsiep moay.is

Kaxaplii KOHTpOJUIEp 3TOTO MOJIYNS COJIEPXKHUT OJIOYHYIO CXEeMy, KOTOPYI0 OH OOCYHTHIBAEeT ¢
yKa3aHHbBIM TmepuofoM. /[l mpenocTaBieHUs BBIYMCICHHBIX AaHHBIX B cucteMmy OpenSCADA B
KOHTpPOJUIEPE MOTYT CO37aBaThCs mapaMmeTpsl. [IpumMep BKIagky KOH(UTrypamuyu KOHTpPOJUIEpA JTaHHOTO
TUNa n300pakeH Ha puc.3.
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Puc. 3. Bxiiagka koH(pUrypauuu KOHTpoJsiepa.

C nomouib1o 3TOM BKJIAJAKH MOYXHO YCTaHOBUTH!
« CocrosHHE KOHTpoIepa, a UMeHHO: Craryc, «Bxmoduen», «3anymen» u umsa b/, conepxamei
KOH(UTyparuio.
«  Wnentuduxatop, UMs U onKrcaHrue KOHTPOILIEPA.
+ CocrosiHHE, B KOTOPOE NEPEBOJUTH KOHTPOJUIEP MpH 3arpy3ke: «Bxinrouen» u «3amynien».
« Pexum TOpU30HTaNBHOIO PE3EpBHPOBAHUSA M IPEANOYTCHUE HCIOIHEHHMS  JAaHHOTO
KOHTPOJLJIEPA.
+  HMwmena Tabnui st XpaHeHUs! MapaMeTpoB U OJIOKOB KOHTPOJLIEpa.
« Ilepuon, npuopuTET M YKCIO UTEpALUMi B OAHOM LUKJIE 3a7a4d BBHIYMCICHUS OJIOUHOM CXEMBI
KOHTpOJLIEpPA.



2. biioyHas cxemMa KOHTpoOJLIepa

brounas cxema Qopmupyercs MmocpenacTBOM BKJIAAKKA OJIOKOB KOHTpOJIIepa, KoH(uUrypamuu OJjoka
(Puc.4) u ero cBszeii (Puc.5).

brioku OmoYHON CXEMBI MOTYT CBSA3BIBAaTHCS KaK MEXIy COOOHM, TaK M MOJKIIOYATHCS K aTpuOyTam
napametrpoB. Camu OJIOKM TpU 5TOM HE COAEPXKAT CTPYKTYpbl BXoAoB/BeixonoB(I0), a comepxkar
3HaueHMUs, UcXoass u3 cTpykrypbl 1O cBsBaHHOW (yHKIMKA. DYHKIUM IS CBSI3BIBAHHUS C OJIOKOM
HCIIOJIB3YIOTCS U3 00BeKTHON Mojenu cucteMbl OpenSCADA.

JIro60i1 610K MOXKET B JH000H MOMEHT OBITh MCKIIIOYEH U3 00pabOTKU U MEPEeKOH(UTYPUPOBAH TOCIIE
YEro MOXKET OBITh OISATH BKIIIOYEH B 00pab0TKy. CBs3M MEXy OJI0KaMu MOTYT KOH(UTYpHUPOBATHCS 0O€3
UCKIIIOUeHHsI OJIOKOB M3 OOpabOTKM M OCTAaHOBKM KOHTposuiepa. 3HaueHus Bcex 1O, He OXBaueHHBIX
CBSI3IMU MOTYT OBITH U3MEHEHHI B ITpoIiecce 00paboTKH.

C moMoIIbpI0 BKJIAIKU OJIOKOB MOXHO:
+  Jlo6aBuTh/ynanuTh 070K B OJIOYHYIO CXEMY.
« IlpokoHTponupoBaTh 0O0ImIee KOJWYECTBO, KOJUYECTBO BKIIOUYECHHBIX U  KOJIHYECTBO
oOpabaTeiBaeMbIX OJIOKOB.
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Puc. 4. Bkiagka koHburypamnuu 6;10ka 6JI0YHOM CXEMBI.

C nmomortipio hopMbl KOH(PHUTYpaIK OJ10Ka MOXKHO YCTaHOBUTH:
« Cocrtosaue 00Ka, a UMeHHO: «Bximouen» u «O0pabaTbiBaeTCs».
«  Wpentuduxarop, UMs 1 onucanue 6J0Ka.
+ CocrosiHHEE, B KOTOPOE MIEPEBOIUTH OJIOK NpH 3arpy3ke: « Brimoden» u «3amymen.
+  VYkazarb 00K, KOTOPBIH JOKEH 00s13aTENIbHO BBIMOJIATHCS MIEPE]l JAaHHBIM.
« Hasmauute pabouyio ¢yHKIMIO #3 00BeKTHOW Momenu. Ilepelith k QyHKIMK IS
03HAKOMJICHUSI.
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Puc. 5. Bkiiagka koHburypamnuu cBsi3eil 6;10ka 0J109HON CXEMBI.

C momompio BKIAAKA KOH(MHUTypauu cBsizeld 0JI0ka OJIOYHOM CXeMbI MOXKHO YCTAaHOBHUTH CBSI3U IS
Ka)XJ0To rapamerpa 0J0Ka OTAETBHO.

[ToanepkuBarOTCA CIEAYIOIINE TUITBI CBI3ECH:
+ Mexo6nounsie. [loaxmouenue Bxona 0JI0Ka K BBIXOIY ApYyroro 0J0ka, BXOAa OJHOrO OJOKa K
BXOJY JPYTroro M BBIXO/a OJHOTO OJI0Ka KO BXOAY JAPYroro.
+ JanbHue mex010uynble. CoenrHeHue 6JI0KOB U3 Pa3IUYHBIX KOHTPOJUIEPOB JAHHOTO MOIYJIS.
« Koadpdunument. [lpeBpamenue Bxoma B KOHCTaHTY. Bce BXOMBI/BBIXOABI IO YMOIYaHHIO
WHUIMMPOBAHBI KaK KOHCTAHTHI.
+ Buemnuii arpulyT napamerpa.

Jnst ycTaHOBKM 3HaUY€HUM apaMeTpoB OJIoKa IpelHa3HaueHa COOTBETCTBYIOIIas BKiIaaka (Puc.6).

B coorBerctBMM ¢ peanu3aumeil monb3oBarenbckux  QyHkumii B cucreme OpenSCADA
HOJIEPKUBAIOTCS YeThIpe OCHOBHBIX THIA 1O: 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 koHGuUTrypanuu 3HaYeHUI mapamMeTpoB O6J10Ka OIOUHON CXEMBI.



3. IlapameTpbl KOHTPOJLIIEPA

Moaynbs mpenocTaBiseT TOJABKO OIWH THUN mapameTpoB “CranmapTbeiid”. IlapameTp CiayXuT s
OTpaKeHUS BBIYMCIECHHBIX B OJIOKAaX JaHHBIX HA aTpUOYTHI MapaMeTpoB KoHTposuiepa. [Ipumep Bkiagku
KOH(UTYpaIMK IapameTpa npuBeeH 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. Bknagka koHpUryparuu 3HaueHUN mapaMmeTpoB KOHTpOJUIepa.

C noMoIIBIO ATOH BKJIAJIKU MOKHO YCTaHOBHTD:
CocrosiHre TapamMeTpa, a IMEHHO: «BKJIIoueH» U THIl TapameTpa.
WnenTudukarop, UMs U ONMCaHUE TapaMeTpa.
CocrosiHre, B KOTOPOE EPEBOIUTH MapaMeTp Npu 3arpyske: « Bxirouen».
Ilepeyenp aTpuOyTOB, OTpak€HHBIX Ha mHapameTpsl 0nokoB. PopMHpYyeTCs B BUIE CIHUCKA
aseMeHTOB B popmare: <BLK>.<BLK 10>:<AID>:<ANM>. T ne:
<BLK> — unentu¢ukarop 010Ka, OJOYHOH CXEMBI;
<BLK 10> — napamertp 0J10Kka, OJIOUHON CXEMBI;
<AID> — unentudukarop arpudyra napamerpa;
<ANM> — ums atpudyTa napameTpa.



4. KonupoBanue 0JI0YHbIX CXeM

Jist ynpouieHusl 1 yCKOpeHUsl MpoLeyphl pa3paboTKH CIOXKHBIX U MOBTOPSIOUIMXCA OJOYHBIX CXEM
MPEyCMOTPEH MEXaHN3M KOMUPOBAHUS JIIEMEHTOB OJIOUYHOM CXEMBI KaK MO OTAEIBHOCTH, TaK U OJIOUHBIX
CXeM IeJIMKOM. MexaHu3m konupoBaHusi uHTerpupoBat B s71po OpenSCADA u paboTtaeT npo3payHo.
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