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Beryn

Monayns mincuctemu «DAQ» BlockCale namae B cuctemy OpenSCADA MexaHi3M CTBOpEHHS
KOPHUCTYBAIbKUX O0uYMCiIeHb. MexaHi3M O04YMCIIeHb IPYHTYEThCS Ha (OpMasbHIM MOBI OJOKOBHX CXEM
(pyHKIIOHATHHUX OIOKIB).

Takox MomyneM peani3yloThecsl (DYHKII TOPU30HTAIBHOTO PE3epBYBAHHS, a CaMe CIUIBHOI poOoTH 3
BIJITAJICHOIO CTaHIIIE0 IBbOTo X piBHA. KpiM cuHXpoOHIi3alii 3Ha4eHb 1 apxiBiB aTpuUOYTIB MMapaMeTpiB
MOJyJeM 3IIHCHIOETBCS CHHXPOHI3allisl 3HAYeHb OJIOKIB OJIOKOBOI CXEMH, 3 METOI0 0Oe3ydapHOoro
TIXOTIJIEHHS aJITOPUTMIB.

MoBu OJOKOBOrOo MpOTrpaMyBaHHA IPYHTYIOTbCS Ha MOHATTI OJIOKOBHX cxeM ((QyHKIIOHaIbHUX
61okiB). [Ipu YoMy B 3aJIe)KHOCTI BiJl CyTHOCTI OJIOKY OJIOKOBI CXEMH MOXYTh OyTH: JIOTIYHUMH CXEMaMH,
CXEMaMH PEeJIeHHOT0 JIOTiKH, MOJICIITIO TEXHOJIOTIYHOTo nporecy Ta iHme. CyTh GJIOKOBOI CXeMH HOJIArae
B TOMY, 1110 BOHA MICTUTb MEPEiK OJIOKIB 1 3B'SI3KM MK HUMH.

3 dopmanbHOI TOYKM 30py OJOK — 1€ eneMeHT ((PYHKIlisA), SKUH Ma€ BXOJU, BUXOAH 1 aJITOPUTM
oOuncnenHs. Buxoasuun 3 KOHIEMNIT cepeloBUINAa MPOrpaMyBaHHsS, OJIOK — 1€ KaJp 3HAueHb,
acoluiiioBaHui 3 00'ekToM PyHKIIIT.

3BiCHO, BXOJIW 1 BUXOIU OJOKIB MOTPIOHO 3'€AHYBATH [Isl OTPUMAHHS LITICHOI OJOKOBOI CXEMHU.
[lependadeno HaCTYIHI THUITH 3B'A3KIB:

+  MDKOJIOKOBI, MIIKIIOUYCHHS BXOJy OJHOTO OJIOKY /10 BUXOJy 1HIIIOrO, BXOJY OJHOTO OJIOKY 0
BXOJIy 1HILIOTO 1 BUX1Jl OJJHOTO OJIOKY /10 BXOJY 1HIIIOTO;
+ JasieKki MD>KOJIOKOBI, 3'€JTHAHHS OJIOKIB KOHTPOJIEPIB PI3HUX OJIOKOBUX CXEM JAHOTO MOJYIIS;
+ Koe(]ilieHTH, TNEPEeTBOPEHHS BXOAY B IOCTiliHY, BCI BXOJIW/BUXOAM 3a 3aMOBUYBAHHSAM
IHIIIIOIOTHCS SIK MMOCTIHMHI;
+ 30BHIIIHIN aTpuOyYT MapameTpa.

YMoOBHO 3'emHaHHS OJOKIB MOKHA 300pa3uTv SK 3B'SI3KM MK Ollokamu B 1iomy (puc. 1) abo
netamizaiis 3B's3kiB  (puc. 2). B mpomeci 3B's3yBaHHS mapaMeTpiB OJIOKIB JIOMYyCTHMO 3'€THAHHS
napameTpiB Oyap-sikoro tumy. [Ipu mpomy, B mporieci oO4ucieHHsT OyJae BHKOHYBATHCS aBTOMATHYHE
MIPUBEJICHHS THUIIIB.

BriokoBa cxeMa By3Jia MiX CTyIIeHSMH KOMIIpecopa

KPI12 = TP1 >
1
—>{PP3 > K6 PBysen 20[, bl 6 PS5 ’
= KI21 SMHE piDHHEH
B Kz ——>

Puc. 1. 3azanvni 36'a3xu miswe brokamu 610K06801 cxemu

Pa > Pi FPo Py Po
- Fo o Fi Fa « Fi Fo
L Diafragm Krane
{{Tow)
Function Function Frinction
Block: Source PP3 Block: PP3 Block: KSH&

Puc. 2. Jlemanizoeani 36's3xu misxwc 610kamu
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1. KonTpoJaep moayJs

KoxeH KOHTponep IBOTO MOIYJs MICTHTH OJOKOBY CXeMy, SIKy BiH OOpaxoBye i3 3a3HauYE€HUM
nepiogoM. s HamaHHS oOuucieHux paHux B cuctemy OpenSCADA B KOHTpoiepi MOXYTh
cTBOproBatucsa napamerpu. [Ipuknaa Bkimagku KoH(Iryparii KOHTpoJiepa JAaHOTO TUIYy 300pakeHUil Ha

puc.3.

4. OpenSCADA QTCfg: Koten

Im's

E KoTen
"% Ba3n nanux
%) Besnexa
¥ TpaHcnopmi
@ TpaHcnopTHI NpoToKon
Bk [+ 36ip aannx

Bl Mogyme:

EH Bnokoswid obuncno
E-{IMK KoTend
OMK Kotend Ko
Wnw3 axepen oad
DCON knieHT

OGYMCnoBaY Ha Mo
Nori4HWiA pIBEHE
ModBUS
OPC UA
SNMP knicHT
36ip naHux Siemen
2BYKOBA KapTa

¥ 36ip nanux onct

EifnioTexn wabnoris:

| Apxien

@ CneyiansHi

EX @| IHTEpdefcH KoprcTyB4
@ KepysaHHA MOAYNAMKM

E-35-3

®aiin PeparysanHa Bwrnan [Jonomora QTStarter

880V0CORX L&kl |BO0L D@

KonTponep: JMK Koren9

KoHTponep Mapametpn | Cxema bnokie ]

— CTaH
CTaTyc! p:3anywmeno. Buknwk 3a nepiogom: 5Mc. Butpaueno vacy: 1.829mc.
BeiMEHEHD! (W]

3anyweHo: E|

B, koHTponepa: [SQLite.koteI |vl

— KoHdirypauis
ID! kotel9

Im'a: | MK KoTen9

Onue:

MicTWTe Mooene koTna M99 QHinpoBcekora MetanyprifiHoro KomGiHaty.

Buurarm: @

3anycKaru: E|

TabnwuAa napameTpie: [ BlckCalcPrm_koteld

Tabnuua bnokie: [ BlckCalcBlcks_koteld

[ 4]

MoniTMKE NNaHyBaHHA: [ 0.005

MpiopUTeT 3anadi of4McrneHHs: _E
KinkkicTe iTepauii y oaHoMy nepioni ofpaxysaHHs: E

Puc. 3. Bxnaoxa konghicypayii konmponepa.

3a I0MOMOT 010 1Ii€i BKIIAIKA MOYKHA BCTAHOBUTH:
« CTaH KoHTpozepa, a came: Craryc, "BBiMmkHeHo", "3amymeno" Ta iM's BJl, sxka MicTHTb

KOH(}iryparito;

+ imeHtudikarop, iM's Ta ONKUC KOHTPOJIEPA;

* CTaH, B SIKMI MEPEBOAUTH KOHTPOJIEP MPU 3aBaHTakeHHI: "BMukatu" 1 "3amyckarun";

+ iMeHa TaOauIb I 30epiraHHs mapaMeTpiB 1 OJIOKIB KOHTPOJIEpa;

+ TOJITUKY IUIAaHYBaHHS OOYMCIIEHHS, MPIOPUTET 1 YKMCIO iTepaliii B OJHOMY LMKJI 3aBJaHHS
o0uncIIeHHs! 6JI0OKOBOT CXeMH KOHTPOJIEpa.
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2. BiokoBa cxemMa KOHTpoJiepa

brokoBa cxema GopMyeThCs 32 AOMOMOTOI0 BKIAAKU OJIOKIB KOHTpoJiepa, KoHdirypaiii 610Ky (puc.4)
Ta HOTO 3B'SI3KIB (pHC.S).

brnoku OJ0KOBOI CXeMH MOXYTh 3B'SI3yBaTHCS SIK MK c000I0, Tak 1 MIOKIIOYATHCA O aTpUOYTiB
napametpiB. CaMmi OJIOKM MU IIBOMY HE MICTATH CTPYKTypu BXoniB/BuxofiB (IO), a MiCTATh 3HaYCHHS,
BUXO0s14M 31 cTpykTypH 10 noB's3anoi ¢pyHkiii. OyHKIiT A7 3B's13yBaHHS 3 0JIOKOM BUKOPHCTOBYIOTHCS 3
o0'extHOT Mozeni cuctemu OpenSCADA.

Bynb-sixuit 0710k MOke B OyAb-sIKHH MOMEHT BUKIIOUEHHUN 3 0OpOOKU Ta MepeKoH(IrypoBaHUM, micis
4Oro Moxe OyTH 3HOBY BKJIIOUEHHH B OOpOOKy. 3B'SI3KM MK OJloKaMM MOXYTh KOH(IrypyBatucs 6e3
BUHSATKY OJIOKIB 3 00p0oOKH Ta 3ynmMHKH KOHTpoJsiepa. 3HadueHHs Bcix 10, He 0XOMIeHNX 3B'13KaMu, MOXKYTh
OyTH 3MiHEH1 B TIpoIeci 00poOKu.

3a IOIMOMOTOI0 BKJIAAKK OJIOKIB MOXKHA:
+ noxatu OJIOK B OJIOKOBY CXEMY;
«  BHIAJIUTH OJIOK 3 OJIOKOBOI CXEMH;
+ MPOKOHTPOJIIOBATH 3arajibHy KUIbKICTh, KIJIbKICTh BKJIIOUEHUX 1 KUIBKICTH OOpOOIIIOBAaHUX
OJIOKIB.

4. OpenSCADA QTCfg: lemo cTaHuis

dain PeparyeaHHA Bwmag Honomora  QTStarer
3 = 17 &= -
a E WO O = = w k|20 Q @
' (=]
5 @ Oewo craryi bnok: KPP101
5 Basn nauux
. Bnok !
s, Beanexa IO | 3e'A3Ku
i} TpaHcnopTw _CTam
@ TpaHcnopTHI NpOTOKONK ) _
B || 36ip parux BEiMKHEHO:
- Modyne: 0O6pofnAeTLLA:
&@ Mogyns BFM _ _
B § Bnokoewid ofuwcnioeay —HoHdirypauia
3araneHocTaHUIRKa Id: KPP101
3araneHOCTaHUIAKS (KOHTPO.
El Mogens KM101 Im's: | KPP101
Mapawemp: Onne:
= Gnok:
Moe. oxonom, AT101_ MpoTMNOMOEHKHUA PENYIDKYAA KNanad komnpecopy KM101.
Moe. oxonog, AT101_
Cenapartop C1011
Cenaparop C101/2
Cenapartop C101/3
Lpocent 100 BmukaTh:
PP101 OGpoGnsATH: [¥]
PP102 . _ -
Byaon 3.1 I'Ianep.e,u,Hm finok: [ | l
Byaon 4.1 - TyHKUIR: DAQ.JavaLikeCalc.lib_techApp.fnc_kiap (+)
Cryn. 1 komnp. KM10| -
4 ] i ? [‘"‘I“"w Y [I‘Iepeﬁm no I:D]I'HKLI,i'I']
<JFfomar]

Puc. 4. Bxnaoxa koughieypayii 610Ky 610K080i cxemu.

3a momomororo ¢hopmu KoH}Irypaiii 670Ky MOKHA BCTAHOBUTH:
+ craH 010Ky, a came: "BBiMkHeHuit" 1 "O6pobseTscs”;
+ igeHTH]IKaTOP, IM'S Ta onuc OJIOKY;
+ CTaH, B SIKHI epeBOANTH OJIOK Npy 3aBaHTaKeHHI: "BmukaTtu" 1 "O06pobmsaru";
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+ BKa3aru OJIOK, KM TIOBUHEH 00O0B'SI3KOBO BUKOHYBATUCH NEPE JaHUMH;
+  TpU3HAYUTH poOouy (yHKIIiIO 3 00'€eKTHOT MOsiei, epeiTH 10 GYHKLIT 11 03HAHOMIICHHS.

s. OpenSCADA QTCfg: leMo cTaHuin

aiin  PeparyeaHHA  BwrnAag  Jonomora  QTStarter

880V0OOU =% 1L 200 DO

Ina'A [;
5 @ Heuo cranin Bnok: KPP101
" Ba3n faHux .
. 3e'A3KM
il Beaneka Briok | 10 —
i TpaWcnopti T =
@ TpaHcnopTHI NpOTOKONK 5
B | 36ip aanux Mpuxoeani: [ |
B Modyne: T
& Mogyns BFM i = -
©- § Bnokosui ofuMciioBaY BxigH. euTpati (Tirom): [BIJ‘II:HHH |v]
JarankHocTaHLiika BxigH. Tuck (ata): | MokansHuii |~ | [ noded_1.Po2 (+) Rd
JaraneHOCTAHUIWMEE (KOHTPO. 2
E- Mogens KM101 BxigH. Temnepatypa (K): [J‘Iunanthn |v] [AT1EJ1_2.Tn (+ |v]
Mapawemp: : . . -
B Enox: BuxigH. uTpaty (Tirog): [ﬂUKaﬂhHHH |v][n0deB_1.F|2{+j |v]
Mog. oxonog, AT101_ BuxigH. Tuck (aTa): [BinhHuﬁ |v]
Moe. oxonog, AT101_ i - -
Cenapatop G101/ BuxigH. Temnepatypa (K): [Blnthn |v]
Cenapartop C101/2 - . e
Cenapatop C101/3 BuxigH. nepeTuH TRy (M2). | BinkHWA ﬂ
: ,D,DUI:EJ'II:-HJU BuxigH. qoexuHa TpyEK (M) ﬂ
"BP101 MepeTWH knanady 1 (m2): ﬂ
FP102 - | Bi v
Byaon 3.1 onox. knanany 1 (%) iNEHKK ﬂ
Byaon 4.1 E Yac gigrpuTTA Kknanady 1 (c): ﬂ
Ctyn. 1 komnp. KM10{ = =
-1 P MepeTWH kNanady 2 (m2): ﬂ
4 | 1 '|> =
[ ] Monox. knanaxy 2 (%): | BinkHWA - E_

L+

B roman

Puc. 5. Bknaoka xoughicypayii 36's13xie 610Ky 6J10K0801 cxemu.

3a 101OMOrol0 BKJIAAKH KOH(Irypauii 3B's13kiB 070Ky GJOKOBOT CXeMH MOXHA BCTAHOBUTH 3B'S3KH JIJIs
KOKHOT'O IapameTpa O6JI0Ky OKpeMo.

[TinTpuMyIOTHCS HACTYIHI TUITH 3B'S3KIB:
+  MDKOJIOKOBI: MiJKIIOYEHHS BXOAY OJIOKY 0 BUXOJY 1HIIOTO OJOKY, BXOAY OJHOTO OJOKY IO
BXOJY IHIIIOTO 1 BUXOJIy OJTHOTO OJIOKY JI0 BXOY 1HIIIOTO;
+ JaJIbHI MDKOJIOKOBI; 3'€ JHAHHA OJIOKIB 3 Pi3HUX KOHTPOJIEPIB JAHOTO MOJIYJIS;
+ Koe(illieHT; TEepPETBOPEHHS BXOAY B KOHCTAHTY, BCi BXOJW/BUXOIU 3a 3aMOBUYYBAHHSIM
IHIIIOBaHI K KOHCTAHTH;
+ 30BHIIIHIH aTpulyT napamerpa.
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Jlnst ycTaHOBKM 3Hau€Hb apaMeTpiB OJOKY MpU3HAUYEHA BiJIMOBIAHA BKIIaIKa (puc.6).

BignosigHo 3 peanizamiero ¢yHkimiii kopuctyBaya B cuctemi OpenSCADA miaTpumyroThess 4YOTHPH
ocHoBHUX Tumnu 10: 11i1e, AiicHE, JIOT1YHE 1 PSAIOK.

. OpenSCADA QTCfg: flemo cTaHuUin

& Mogyne BFM

Paiin  PepgaryeanHAa  Bwinang  Oonomora  QTStarter
| 5 L@ D
88000 =% Ll 200
= r Bnok: KPP101
= @B [Oemo cTaHuiA OK:
=% Ga3n ganux —
1 10
(i, Beaneka Bnok_| | 3e'A3km | _
? Tparcnopi ~ToKa3atm -
@ TpaHcnopTHI NpOTOKONK )
El- |+ 36ip naHux Mpuxogadi: [
B} Modyne: T

El- i Bnokoewi oGurcnioead

3araneHocTaHUIRKES

3araneHoCTaHUIAKS (KOHTRO.

Mogens KM101

Mapawemp:

= Brmox:
Moe. oxonog, AT101_
Moe. oxonog, AT101_
Cenapartop C1011
Cenapartop C101/2
Cenapartop C101/3
Opocens 100

PP

0-=-H

Byaon 4.1
Cryn. 1 komnp. KM10

A1)

BxigH. euTpati (Tirom): | 2.47033e-321

BxigH. TMck (aTa): 25,4038
BxigH. Temnepartypa (K): 306.283
BuxigH. BUTpaTH (TIMO0). 5 88918e-05

BuxigH. Tuck (ara):

BuxigH. Temnepatypa (K):
BuxigH. nepeTuH Tpyan (m2):
BuxigH. goexcaHa TpyGu (Mm):
[MepeTWH knanady 1 (m2):
Mono. knanawy 1 (%): [0 |

E Yac eigkpuTtTA knanany 1 (c):
he [MepeTWH knanady 2 (m2):

Monox. knanady 2 (%): [0

K

Puc. 6. Bxnaoxa koughicypayii 3navenv napamempis 610Ky 610K0801 cxemu.

e
3
=2
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3. IlapamMeTpu KOHTPOJIEPY

Monyne Haznae Tinbku oguH TN napamerpiB "Cranpaptauii”. ITapamerp ciayrye s BinoOpaskeHHS
oOumciieHux B OJIOKax JaHMX Ha aTpuOyTH mapameTpiB KoHTposiepa. llpuknan Bkimaaku KoHgirypamii
napameTpa HaBeJIeHO Ha puc.”.

. OpenSCADA QTCfg: lemo cTaHuis

dain  PegaryeavHA  BumAg  Oonowmora  QTStarter

88000 Ll 2800 D@

In'A [L]
54 Mapamemp: KLW21
PCOG01
PTO404 MapameTp | Atpu@ytn | Apxieauin |
PTO406
PTO503 ~CTaH
PTOG0S Tun:
PTOE04 std
PT1606 BeiMKHEHOD: [v]
P_PP1 B - -
P_PP3 —KoHdirypauia
ID: K21
I'm: | KLLI21
Onue:

Brok KepyBaHHA WapoBoro Kpady KL 21

Brukati: [+

MapameTtpu Gnoky:
Enok: . K21 um.com:com
3araneHOCTAHUINKA (KOHTPO. KLW211Mm.st_open:st_open
Mogens KM101 st_closest
Mogene, KM102 KLW211m.st_close:st _close
KM102cntr

Mogene KM201
Mogens KM301
Mogens KM302 -
Mogens KM202 E

an

& E-B-E-E8-E-E

|

Jromen

Puc. 7. Bkraoxka koughicypayii 3nauenv napamempis Konmponepa.

3a 01OMOT 010 11i€T BKJIaIKU MOYKHA BCTAHOBUTH:
+ CTaH mapameTpa, a came: "Bitouenuil" 1 TuI nmapameTpa;
« igeHTH]IKATOp, IM'S Ta OMHKC MMapaMeTpa;
+ CTaH, B SIKMI MEPEBOIUTH MapaMeTp MpHU 3aBaHTaKeHHI: "Bkioyenuit";
+ mepenik aTpuOyTiB, BiAOOpakeHMX Ha mapameTpu OJIOKiB. DOPMYETbCS Yy BUTIISANI CIHUCKY
enemeHTiB y popmati: <BLK>.<BLK [0>:<AID>:<ANM>. [le:
<BLK> — inentudikarop 010Ky, OJOKOBOI CXeMHU; JUIsl TOCTIMHOT 3HaYSHHS
BCTAHOBJIIOETHCS:
"*s' — CTPOKOBHI THII;
"*1' — IIJIOYNCENBLHHH THII,
"*r' — nificHUH THII;
"*b' — nOriyHUM TUI.
<BLK 10> — napametp 0JI0OKY, OJJOKOBOT CXeMH; /ISl IOCTIMHOT 3HAU€Hb BCTAHOBIIOETHCS B
3Ha4YeHHS aTpUOyTYy;
<AID> — inentudikatop aTpudyTy napamerpa;
<ANM> — iM'st aTpubyTa mapamerpa.

OpenSCADA - DAQ.BlockCalc 7



4. KoniroBaHHS 0JJ0KOBHX CXeM

JUis cnpoleHHs 1 MPUCKOPEHHS MPOLEIypH PO3pPOOKH CKJIAJHHUX 1 TOBTOPIOBAHUX OJIOKOBHX CXEM
nepeadaueHo MEXaHI3M KOIIIOBAHHS €JIEMEHTIB OJIOKOBOI CXEMHU SIK OKPEMO, Tak 1 OJIOKOBHX CXEM
koM. MexaHi3M KonitoBaHHs iHTerpoBanuii B apo OpenSCADA 1 npaiitoe mpo3opo.
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