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BBenenue

Moayns noacuctemsl «DAQ» BlockCalc mnpenocraBnser B cucrtemy OpenSCADA mexaHusm
CO3/1aHUS IM0JIb30BATEIbCKUX BbIYMCICHUI. MexaHu3M BBIYUCIEHUN OCHOBBIBaeTcs Ha (HOpMajIbHOM
A3bIKE OJOYHBIX cXeM((PYHKIIMOHAIBHBIX OJIOKOB).

Taxoke MOIyneM peanu3yroTcss (GYHKIMHA TOPU3OHTAIBHOTO PE3EPBUPOBAHUS, & UIMEHHO COBMECTHOM
paboThl C ynanéHHOW CTaHUUEH 3Toro-ke ypoBHA. KpoMe CHHXpOHHU3allMM 3HAYEHUH M apXHUBOB
aTpuOyTOB MapaMETPOB MOIYJIEM OCYIIECTBIISCTCS CHHXPOHU3AIMS 3HAYCHUN OJIOKOB OJIOYHOU CXEMBI, C
1eNbio 0e3y1apHOro MoAXBaTa alrOpUTMOB.

S3b1KK 6IOYHOTO MPOTPAMMUPOBAHMSI OCHOBBIBAIOTCS HA MOHSATUU OJOYHBIX cXeM ((pyHKIIMOHAIBHBIX
omokoB). [Ipy yeM B 3aBHCHMOCTH OT CYIIHOCTH OJIOKa OJIOYHBIE CXEMBbI MOTYT OBITh: JIOTUYCCKHUMH
CXeMaMH, CXeMaMH peJIeHHON JIOTUKH, MOJICIBI0 TEXHOJIOTHYECKOTro mporiecca u npyroe. CyTh OJIOYHOI
CXEMBI COCTOUT B TOM, YTO OHA COJICPIKUT CIHCOK OJIOKOB U CBSI3H MEXTYy HHUMH.

C ¢dopmanbHON TOYKH 3peHUsT OJOK 3TO 3JeMEHT ((YHKIHS), KOTOPBIH HMMEET BXOJbI, BBIXOJIBI U
QITOPUTM BbIUMCIECHUS. VICX0s M3 KOHIENIMK CPEeAbl IPOrpaMMUPOBaHUs, OJIOK — 3TO KaJp 3HAYCHUI,
ACCOLIMMPOBAHHBIN C 00bEKTOM (YHKITHH.

Pa3ymeercs, BXOJbI ¥ BBIXObI OJIOKOB HY)KHO COCAMHSTH Ul MOJYYCHHS LENBHON OJOYHON CXEMBI.
IIpenycMOTpeHBI CIEAYIOINE TUIIBI CBS3EH:

+  MexOJIouHbIC, TOJKIIOYCHUE BXOa OJHOT0 OJ0Ka K BBIXOIY APYTroro, BXOAa OJHOTO OJIOKa K
BXOJIy JIPYTOT'0 U BBIXOJ OJHOTO OJI0Ka KO BXOJY JPYIroro;
. JaTbHUE MEXOJOYHBIE, COCTUHEHNE OJIOKOB KOHTPOJUICPOB Pa3HBIX OJOYHBIX CXEM JaHHOTO
MOJTYJIS;
k03¢ dumeHTrI, peodpa3oBaHNE BXOJa B MOCTOSHHYIO, BCE BXOJBI/BBIXOJBI TI0 YMOJTYAHHUIO
MHHUIUHPYIOTCS KaK MOCTOSHHBIE;
+ BHEIIHW aTpuOyT mapaMmerpa.

YcnoBHO coemuHeHUs OJIOKOB MOYKHO M300pa3uTh KakK CBS3M MEXIy Ojlokamu B 1ieioMm (puc. 1) mmm
neTanu3anus cBsizel (puc. 2). B mporiecce cBsi3pIBaHHS MapaMeTpoB OJIOKOB JOMYCTHMO COEIMHEHHE
napameTpoB Jiroboro tuma. [Ipu 3TOM, B mporiecce BBHIYUCICHHUS] OYIET BBITIOJHITHCS aBTOMATHYECKOE
NPUBEJICHUE THIIOB.

BrnouHas cxema Y3J1a MCAY CTYIICHAMH KOMIIPpECCOPOB
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CIIHME & HIEDCTH

Puc. 1. O6uue cBa3u Mexty 0JI0KaMH OJIOUHON CXEMBI
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Enow: Hemounur PP3 Enow: PF3 Enow: K1l

Puc. 2. Jleranu3upoBaHHbIe CBSA3U MEXIY OJOKaMu
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1. KonTpoJsiep MmoayJisi

Kaxnplii KOHTpoOJIJIep 3TOro MOAYJS COAEPKUT OJOYHYIO CXeMy, KOTOPYI0 OH OOCUMTBIBAET C
yKa3aHHBIM TiepuogoM. [l mpesocTaBiieHMs] BBIYHMCICHHBIX JOaHHBIX B cucreMy OpenSCADA B
KOHTPOJIJIEpE MOTYT co37aBaThcsl mapameTphl. [Ipumep BkiIagku KOHGUTYpallUd KOHTPOJIEpAa JaHHOTO
THUNA N300pakeH Ha puc.3.

.+ O OpenSCADA QTCfg: lemo craHuma
©aiin  PepaktupoeaHwe Bun [omows  QTStarter

3000 =R% L4200 D

MmA

=@ Jemo cTaHuma
=% B33kl AaHHEX
{l2 BesonacHocTs
J/ TpancnopTs —CocToAHKe
@ TpaHCnopTHLIE NPOTOK
El- || CGop BaHHbIX

u Konmponnep: Modenb KM101

KonTponnep [ MapameTpeil | Cxema Gnokoe ]

CTaTyc: p:3amymweH. BeizoBkI ¢ nepuogom: 10Mc. 3atpadeHo BpeMeHn: 0.656Mc.

EH Modyns: BrnioueH: [v|
B} YeTporcTea ACKY .
B} Mogyns BFM 3anywen: (V|
El- BROYHbIA BBIMACITATE .
- B koHTponnepa: | MySQL.AnasiModel |-
B} OBWecTaHUMOHE A - . [ . | ]
Gl OfILECTAHUMOHK — KoHgurypauma
= Mogens KM101 D
Gk Mapamemp: - KM101
G- Bnok: .
H KMma: | Mogens KM101
B Mogens KM102 Mog
Eh- KM102Zcntr Onucanune:
- Mogens KM201
B Mogens KM301 COOep#uT MOSENE NEPBOrD KOMOPECCOPa HAZKOro gaeneHnA KM101.
- Mogens KM302
E- Mogens KM202 ||

- LUNK3a METOYHWK DR 1,
- DCOM KnueHT i
- Diamond nnatsl cfc BKniouath: (¥
- OGopynoeaHue ICP JanvekaTs:

- BEIMWCNUTENE Ha jav 8 - ¥
- JOTMMECKNIA YR OBEHE Tabnuua napameTpoe: [AnastKI‘u‘H 01_prm

- ModBUS
- OPC UA Tafinwua GNokKoe: [Anastl(m 01_blocks

~ MOHWTOPMHI MalWWH MNaHWPOBAHKME BLMMCTEHMI [ 0.0 |v
- SNMP knueHT

- CHop gaHHbIX SiemE MpuopuTeT 3afaum eemenerma: | 0[5
e oD WCMO MTEPALMI B 0OHOM Neproge obeudTa:

-PPEPE P

ERE=lP

Puc. 3. Bkiagka koHpUTYparmu KOHTpoJuIepa.

C noMoIIIbI0 3TOH BKJIAJAKH MOXKHO YCTaHOBUTH!
+ CocrosHre KOHTposuiepa, a uMeHHO: Ctaryc, «Bximouen», «3amymien» u ums bJl, cogepxkareit
KOH(UTyparHuio.
« Wpentuduxarop, UMs 1 ONUCAHKUE KOHTPOJLIEPA.
+ CocrosiHHE, B KOTOPOE NMEPEBOIUTH KOHTPOJUIEP MPH 3arpy3ke: «BriuroueH» u «3amymeny.
+  HMmena Tabnui Anst XpaHeHUs! MapaMeTpoB U OJIOKOB KOHTpOJLIEpa.
+ ITlonwuTrKa TUIAHUPOBAHUS BBIYMCICHHS, TIPHOPUTET M YHCIIO UTEPALUI B OJTHOM IHKIIC 3a/1a4H
BBIUUCIICHUsI OJIOYHOM CXeMbI KOHTpOJLIEpa.
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2. bio4yHasi cxema KOHTpoJLIepa

bnoynas cxema (opMupyercss MOCPEACTBOM BKIAAKH OJIOKOB KOHTpOJUIEpa, KOH(UTyparuu Ojoka
(Puc.4) u ero csszeit (Puc.5).

broku 61m04HOM CXEMBI MOTYT CBSI3BIBATHCS KaK MEXIY COOOH, Tak M MOIKIIOYATHCA K aTpudyTam
napamerpoB. CamMu OJIOKM TIpU 3TOM HE COJEpKaT CTPYKTYpbl BX0a0B/BbIX0n0B(I0), a comepxkar
3Ha4YeHus, ucxoas u3 cTpykTypel 1O cBs3anHO#i ¢GyHKiuu. @DYHKUMU U1 CBSA3bIBaHUS C OJOKOM
UCTIONB3YIOTCS U3 00bekTHON Moaenu cucteMbl OpenSCADA.

JIro0oit 670K MOXKET B JTF000M MOMEHT OBITh UCKITIOUEH M3 00pabOTKH M MEPEKOH(PUTYPUPOBAH TOCTIE
Yero MOXKeT ObITh OMSTh BKIIOYEH B 00paboTKy. CBS3M MexAy OJ0KaMu MOTYT KOH(UTYypUpOBaThCs 6e3
UCKITIOYCHHS OJIOKOB M3 OOpabOTKM W OCTAaHOBKH KOHTpoyuiepa. 3HadeHHs Bcex 1O, HE OXBadyeHHBIX
CBSI3SIMU MOT'YT OBITH U3MEHEHBI B ITpoIiecce 00paboTKH.

C nmoMo1Ipio BKIaIKH OJIOKOB MOXKHO:
+ Jlo6aBuTh/ynanuth OJI0K B OJIOYHYIO CXEMY.
+ IIpokoHTponupoBaTh 00IIEee KOJWYECTBO, KOJUYECTBO BKIIOUEHHBIX M  KOJIHYECTBO
oOpabaThIBaeMbIX OJIOKOB.

r:"* 0 OpenSCADA QTCfg: demo craHuwns
taiin  Pepaktiporawne Bua  MNomowe QTStarer
G = 6 € 2
88000 = & 0 |S
Bnok: KPP101
DCON knnenT
SNMP knneHT 5
CBopynoeanne ICP DAS nek 2 CrAz
[Z] BAOYHBI EBYACANTENE i
OBwecTaHUMOHKS T
KMIDZ entr Brniuzk: ]
CiwecTaHUMoHKE (KOHTR)
= KMm101 CfpafaTueaeTcA: IE‘
Mapamenp:
- Brok: — KoHdurypauua
Cryn. 1 vomnp. KM101 Id: KPP0
CTyn. 2 komnp. KM101
Wma: | KPP101
KW104 (ncn. mexaHnam BTRERE:
Apocene 100
Eoza,. oxnag. AT101_1 AHTHAOMOAHEA pen;nupwom,uﬁ knanaH komnpeccopa KW101.
Boza,. oxnan, AT101_2
¥aen 3.1
KEW105 (nen. mexaHnam,
EW101 (necn. mexaHnsm]
KS5H101 BrnwuaTe: IE‘
KSH104
Vaen 4.1 OfpafaTHEaTs: @
KSH108 NpeaweeTeyowni Gook: [ |vl
KW10E (nen. mexaHnam,
KWA1O2 (en. mexaHnam] DYHEUNA: DAG. JavalikeCalelib_techAppfnc_kap
CenapaTop C101M
CenapaTop C101/2 e MepedTh K dyHkLMN
CenapaTop 10143 E
T
Joman]
R —

Puc. 4. Bxiagka koHburypauuu 0;10ka OJI0YHON CXEMBI.

C momortipio hopMbl KOH(HUTYpaITH OJI0Ka MOKHO YCTaHOBUTH:
+ Cocrosinue 6110Kka, a UMEHHO: «Bxirouen» u «O0pabaTbiBaeTCa».
«  Wpentuduxarop, uMs 1 onucanue 6J0Ka.
+ CocrosiHHE, B KOTOPOE MIEPEBOIUTH OJIOK TpH 3arpy3ke: « Bkimodyen» u «3amymeny.
+  VYkazarb 0J0K, KOTOPBIH JOKEH 00s13aTENIbHO BBIMIOJIATHCS TIEPE]] JAHHBIM.
« Hasmauute pabouyto ¢yHKOHIO ©3 OOBeKTHOW Momenu. llepediTn K QyHKIUH JUIS
03HAKOMJICHHUSI.
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w4 LT Configurator of OpenSCADA: [leMo cTaHUWA

Dain  PepakTupoeaHwe  Bug  Momows  @TStarter
C = - ¥ o= Ca
8 8000 = = L 200 29
a brniok: KPP101
Lemo cTaHupA
-
2 Basbl gaHHbIx C& AW
ﬁ:ﬂ;_l, Be3onacHoCTh m“
'5? TpaHCcnopThI _MNokasaTts B
v TpaHCNopTHEIE NPOTORONGI ]
C :
/| CBop parHeix poioie: [ ]
= Modyns: . (g
LLnts METOYHWKO B LaHHBIX
ModBus BxogH. pacxog (TM); [Cmﬁop,Hﬂ |v]
DCON kamenT BxopH. paenenwe (ara): [J'Im{anhHan | v] [nude4_1 Po2 | v]
SHMP knmeHT
[=) BRoYHEIM BBIMMCIMTEND BxopH. Temnepatypa (K): [J'Im{anhHan |v] [AT*I 01_2To |v]
ObwecTaHUWMoOHKS i -
K1 02crtr BeixogH. pacxog (T [ﬂm{ﬂnhHﬂH |v] [nudeﬁlj Fi2 |v]
OBwecTaHyIoHKS (KOHTR) BblXogH. 138 neHue (ara); [Cuuﬁup,Ha |v]
= EM101
Mapamemp: BeixogH. Temnepatypa (K [Cﬂuﬁup,Ha |v]
=} Bnok: ; |
Cryn. 1 komnp. KM 01 BoixogH. ced. Tpybel (M2 [CﬂuﬁuﬂHa |v]
CTyn. 2 kownp. KM101 AnvHa BeixogH. TRYGLI (M) [Cﬂuﬁup,Hﬂ |v]
KPP101
KLU 04 {mcn. mexadiat CedeHne knanadHa 1 (m2) [CBnEnp,Ha |v]
Jpocens 100 _
Bosg. oxnag, AT101_1 = CeveHve knanada 2 (m2): [CBuEup,Ha | v]
Bosg,. oxnap. AT101_2 E Monos. knanada 1 (%): [CBuEnp,Hﬂ | v]
YWaen 31
[I| [I|I] Mono. knanaqa 2 (%) [CBnﬁup,Ha | v] @
[ ] e T [ 1
Jromar]

Puc. 5. Briiagka koHpurypamnuu cBsi3eil 610ka 0J109HON CXEMBI.

C momoIpi0 BKIAAKA KOH(GUTYpaluu CBsA3ed Ojoka OJOYHON CXEMBI MOYKHO YCTAaHOBHUTH CBSI3H IS
Ka)XI0T0 mapaMmerpa 0J0Ka OTAeTIbHO.

[Tonnep>kuBarOTCA CIEIYIOIINE TUIIBI CBA3ECH:
+  Mexo6nounsie. [loakmouenue Bxoaa 6J10Ka K BBIXOAY APYroro OJ0Ka, BXOJa OJHOTO OJI0Ka K
BXOJTy JIPYTOT'O ¥ BBIXOJIa OJTHOTO OJI0Ka KO BXOJy JIPYTOTO.
+  JanbHue mexO0mouynble. CoenrHeHue 6JI0KOB U3 Pa3IUYHBIX KOHTPOJIEPOB JAHHOTO MOIYJIA.

+ Koadpdunument. [IpeBpamenne Bxomaa B KOHCTaHTY. Bce BXOIBI/BBIXOHIBI IO YMOJIYAHHIO
MHUIUHPOBAHbI KAK KOHCTAHTBI.

+ Buemnuii arpu0yT napamerpa.
st ycTaHOBKM 3HaU€HUI apaMeTpoB 0JI0Ka IpeJHa3HaueHa COOTBETCTBYOMas BKiaaka (Puc.6).

B coorBerctBUM C peanusanueil nosb3oBaTenbckux (yHkmmid B cucteme OpenSCADA
HOJ/IEPKUBAIOTCS YeThIpe OCHOBHBIX TUMa [O: 1enoe, BenecTBeHHOE, IOTHYECKOE U CTPOKA.
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-+ | OT OpenSCADA KoH(UrypaTop

$ain Pepaktupoeanne Bug [Nomowb

88000 = =%
8

Modynes:

M ok &

—

TpaHcnopTép UCTOYHWKOB OaHHE

Briok | 10 | Cesiau |

200 20

Bnok: KPP101

= i) EH

ModBus knneHT .
DCON knueHT
SNMP knuenT
=l BNoYHbIA BEYUCNUTENL
ObLwecTaHUWOHKa
KM102cntr
ObuwecTaHuMoHKa (KOHTP)
KM101
Mapamemp:
= Brnok:
Cryn. 1 komnp. KM101
Ctyn. 2 komnp. KM101
KPP101
Opocens 100
Bozn. oxnag. AT101_1
Bozn. oxnag. AT101_2
Yaen 3.1
K101
K104
Yaen 4.1
K106
Cenapatop C101/1
Cenapatop C101/2 @
Cenapartop C101/3

m--&--E-E

[«]

~lMokazate

CrpbiTbie: [ |

~10

BxopH. pacxog (T/4): [{]

BxonoH. paenenwe (ata): 25.3672
BxoagH. Temnepatypa (K): 302.321
BeixogH. pacxog (T/4): 2.85631

BbixogH. naeneHue (ata): [5.22488

BoixogH. Temnepatypa (K): [2?3

BeixogH. cey. TpyBel (M2): [{J.{]Tr'1

OnuHa BeixoaH. TpyBbl (M): [1{]

Ceuenne knanana 1 (m2): [{].{]4

Ceuenue nanana 2 (M2): [{J.{]{H

Monox. knanada 1 (%): [{]

Monox. knanada 2 (%): [{J

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

=

8

Froman
e

Puc. 6. Britajgka KoHGUTYpaluy 3HAYSHUH MapaMeTpoB 0JI0Ka OJJOYHOM CXEMBI.
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3. IlapaMeTpbl KOHTpOJLJIEpa

Monynp npenocTaBiseT TOJbKO OAMH TUN mnapamerpoB “CranpaptHelii’. Ilapamerp ciyxur nns
OTpa’KeHMsI BBIYMCIICHHBIX B OJOKax JaHHBIX Ha aTpUOyThl MapaMeTpoB KOHTposuiepa. Ilpumep Bkianku
KOH(UTrypanuu napamerpa rnpusejieH Ha Puc.7.

daiin Pepaxtvpoeadve Bug [lomouws
3 P --\II — W ) 3 E::;} —~
88000 AXx L1200 2
apamemp:
B n K21
i TpaHcnopTsl e
4 TpaHcnopTHbIE NPOTOKOTb MNapameTp [ ATprUBYThI ‘ ApxuBauns ]
/| CBop paHHbIX
1 Modyne: —CocToaHne
TpaHcnopTEp MCTOYHIK Tun: std
ModBus knuenT
B :
SNMP knuenT KnioveH: ]
£ BroyHelA BEMWCIUMTEND ~Kondpurypaunsa
= OBWecTaHUMOHKS ID: K21
= Mapamemp: Mms: [KLL21
OnucaHwne:
PTO804
F7 8
L1 B )
T_PP1 KNHoYaTe: [
T _PP3 MapameTpbl Bnoka:
T_PP5 KLU211m.com:com
P_PP1 KLLU21um.st_open:st_open
P_PP3 KLW21um.st_close:st_close
P_PP5
P3 E -
P4 3
X e (+I+)
ffoman

Puc. 7. Bknagka koHpUTYparuy 3Ha4eHUH TTapaMeTpoB KOHTpOJLIEpa.

C noMo1b10 3TOM BKJIQJAKH MOYKHO YCTaHOBUTH!
+ CocrosiHue mapameTpa, a MIMEHHO: «BKIIFOUeH» U THIT mapameTpa.
«  Wpentuduxarop, UMsl ¥ oNMcaHue apamMeTpa.
+ CocrosiHHE, B KOTOPOE NEPEBOAUTH NMapaMeTp MpH 3arpyske: « Bxioueny.
+ IlepedeHp aTpuOyTOB, OTpaKEHHBIX Ha IapameTpsl OJ0KOB. DOpMHpYETCs B BHJE CIHCKA
a51eMeHTOB B popmare: <BLK>.<BLK 10>:<AID>:<ANM>. I ne:
« <BLK> - unentuduxarop 6;10ka, OJIOUHON CXEMBI; ISl IOCTOSSHHON 3HAUYECHUE
yCTaHaBIINBACTCS:
"*s' - CTPOKOBBIH THIT;
'*1' - IEJIOYHCIICHHBIHA THIT,
"*r' - BelIeCTBEHHBINA THII,
"¥b' - moruveckuii TUr.
« <BLK 10> - mapametp 610K, 6104YHOM CXEMBI; AJIS IOCTOSTHHOMN 3HaUEHHH
yCTaHaBJIMBAETCS B 3HAYCHUE aTprOyTa;
+ <AID> — unenTtudukaTop aTpudyTa napameTpa;
+ <ANM> — ums atpubyTta napamerpa.

OpenSCADA - DAQ.BlockCalc 7



4. KonupoBanue 0JJ0YHBIX CXeM

Jlis ympoleHus 1 yCKOpeHHs IpOLeaypbl pa3paOOTKU CIO0XKHBIX U MOBTOPSIOLUIUXCS OJIOUHBIX CXEM
IIPEyCMOTPEH MEXaHU3M KOIIMPOBAHUS JIEMEHTOB OJIOYHOM CXEMbI KaK IO OT/IEIbHOCTH, TaK U OJIOYHBIX
CXeM IIeTMKOM. MexaHu3M KonupoBaHus UHTerpupoBaH B 11po OpenSCADA u paGotaeT npo3paydHo.
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